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1. Optical glass designation

To help safeguard Earth’s ecology, HIKARI GLASS have developed a line of glass
called ECO OPTICAL GLASS which is entirely free from lead (Pb) and arsenic (As).

A “J-“ or a “Q-“ is prefixed to the SCHOTT glass type to indicate an updated version

of glass.

2. Optical glass code

Each glass type has a code of 6 digits. The initial 3 digits are the first three decimal
places of the refractive index rounded up to the third decimal place. The latter 3
digits are the first three digits of the Abbe number rounded up to the first decimal
place. For example, the glass code for J-BK7A (ng 1.516800 and vq 64.14) is expressed
as 517641. The optical glass codes for both d- and e-lines are included in each data
sheet.

3. Optical properties

3.1 _Refractive index (n)

Refractive indices in the visible and infrared range are listed to the sixth and fifth
decimal places, respectively, in each data sheet at the spectral lines given in Table 1.
The refractive indices are calculated using the power series dispersion formula
expressed in 3.4.

Table 1. Spectrum

Spectral line symbol Light source Wavelength [pm]
2.058 He 2.05809
1.970 Hg 1.97063
1.530 Hg 1.529582
1.129 Hg 1.12864
1.064 Nd(YAG) LASER 1.06414

t Hg 1.01398
S Cs 0.85211
A K 0.768195
r He 0.706519
C H 0.656273
(0 Cd 0.643847
He-Ne He-Ne LASER 0.632816
D Na 0.589294
d He 0.587562
e Hg 0.546074
F H 0.486133
F Cd 0.479992
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Table 1: Spectrum (Continued)

Spectral line symbol Light source Wavelength [pum]
g Hg 0.435835
h Hg 0.404656
0.389 He 0.388865
i Hg 0.365015

3.2 _Dispersion

“Partial dispersion” is defined as the difference between two associated refractive
indices, nX-nY, with two different spectra. For simplicity X-Y is used in place of
nX-nY. “Relative partial dispersion” is defined as the ratio of two partial dispersions.
Several partial dispersions and relative partial dispersions concerning spectra in
Table 1 are listed in each data sheet.

Abbe numbers vq4 and v, are defined as:

n,—1 n,—1
Vd:d— Yy =—e =

n, —ng. ‘' np—ng
Both Abbe numbers are listed to the second decimal place. Reciprocal of the Abbe

number is included in the excel file only.

3.3 _Abnormal dispersion (AP)

In a diagram of relative partial dispersion versus Abbe number, the glass types that
are clustered linearly are called “normal partial dispersion glass (normal glass).”
Glass types that fall away from the linear cluster are called “abnormal partial
dispersion glass (abnormal glass).” The deviation of the relative partial dispersion
from the straight line between glass types K7 and F2 are listed in the data sheet as
the degree of abnormalness (APac, APgr).

3.4 _Dispersion formula

The refractive indices for the wavelengths not listed in the data sheet can be
calculated by using a dispersion formula. Generally several formulae are used to
express the dispersion curve. For all data sheets, the dispersion formula with the

smallest fitting error is utilized and shown below:

ny = Ao+ AR+ L0 AAT AN+ AL A AL+ AN+ AL

Constants, Ao to As, are determined by using the method of least squares from
precisely measured refractive indices.

Another dispersion formula is shown below, which is nearly the same formula as that
of Sellmeier. Since the Sellmeier formula is widely used in the theoretical field, a
formula nearly equivalent to the Sellmeier formula, is included in each data sheet

and is shown below:
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nz—l_ PX N P P
n’+2 ﬂvz_Ql ﬂvz_Qz ﬁz_Q}

Fitting errors of the two formulae above are listed for reference.
The applicable spectral range of the dispersion formula is limited to the range where

refractive index data are given. Please note that wavelength A is expressed in pum.

3.5 _Temperature coefficient of the refractive index (An/AT)

Temperature coefficients of the relative refractive index and of the absolute refractive
index are listed at a temperature range from -70 °C to 90 °C and spectral range from
389 nm to 1083 nm. It should be noted that a 10 °C interval is used at the beginning
and end of the temperature range, while a 20 °C interval is used in between -60 °C to

80 °C. The coefficients are expressed as 10-6/°C.

3.6 _Internal transmittance (t)

Internal transmittance is the value of transmittance that excludes losses from
surface reflections. Data for glass with a 10 mm thickness are listed in the spectral
range from 280 nm to 2400 nm. Please note that i-line data for 365 nm is included in
the data sheet. The HIKARI GLASS Internal Color Code (Internal CC) are derived by
linking together the wavelengths observed at 80% and 5% internal transmittance,
respectively, for a given type of glass with a thickness of 10 mm. For instance, a glass
whose internal transmittance is 80% at a wavelength of 321 nm and 5% at a

wavelength of 286 nm is expressed as 321/286.

3.7 _Coloring

The Color Code (CC) is derived by linking together the wavelengths observed at 80%
and 5% total transmittance, respectively, for a given type of glass with a thickness of
10 mm. The wavelength is expressed in 5nm step.

For instance, the CC of a glass whose total transmittance is 80% at a wavelength of
332 nm and 5% at a wavelength of 286 nm is expressed as 330/285. For a glass with a
high refractive index, whose n. value is higher than 1.85, 70% transmittance is used

in place of 80% transmittance.

4. Chemical properties

4.1 _Acid resistance by surface method (AR(S))

To test the acid resistance of a glass sample using the surface method, a freshly

polished surface of the sample is immersed in a set of buffer solutions with pH of 4.6,

5.9, and 6.8 at 30 °C until a slight amber interference color appears on the surface.

Acid resistance 1is classified by the time it takes for the appearance of the
16
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interference color as denoted in Table 2.

Table 2: Acid resistance by surface method

Class 1 2 3 4 5 | e | 7

pH 4.6 60 min < 1; Iél(;nmfn = 12 min

pH 5.9 60 min < 1; Iélénmfn = 12 min

pH 6.8 60 min < 12261(1)1111111;1 =12 min

4.2 Alkaline detergent resistance by surface method (PR(S)) (ISO 9689:1990)

To test the alkaline detergent resistance of a glass sample using the surface method,
a freshly polished surface of the sample is immersed in a solution of 0.01 mol/l
sodium tripolyphosphate at 50 °C for the specified amount of time and measured for
weight loss. Alkaline detergent resistance is classified according to the time taken to
dissolve 0.1 pm as denoted in Table 3.

Table 3: Alkaline detergent resistance by surface method

Class 1 2 3 4
Time to dissolve 1 < 0.25 < -
0.1 pm [h] 4 < =4 <1 = 0.25

4.3 _Climate resistance by surface method (CR(S)) _(JOGIS 07-2006)
To measure the climate resistance of a glass sample using the surface method, a
freshly polished surface of the sample is incubated in consecutive humid water baths
for 50 min each at 57.5 °C and 64 °C respectively. The process is repeated for 24
cycles over a span of 48 h. Any haze that appears on the glass surface is then
measured and converted into a percentage using a hazemeter. Climate resistance is
classified according to the haze% as denoted in Table 4.
Table 4: Climate resistance by surface method
Class 1 2 3 4 5

2 = 10 = 20 =
< 10 < 20 < 30

IA

Haze% < 2 30

4.4 _Water resistance by powder method (WR(P))_(JOGIS 06-1999)

To determine the water resistance of a glass sample using the powder method, the
sample to be tested is ground into powder, weighed to an amount equivalent to the
number of the sample’s specific gravity [g]l, and placed into a platinum basket,
immersed into 80 ml of distilled water (pH 6.5-7.5) and boiled for 60 min. The boiled
powder is then dried at 120 °C and measured for weight loss. Water resistance is

classified by the percentage of glass weight loss as denoted in Table 5.

17
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Table 5: Water resistance by powder method

Class 1 2 3 4 5 6
Weight loss 0.05 = 0.10 < 0.25 < 0.60 = -
[mass %] < 0.05 < 0.10 | < 025 | < 060 | < 1.10 1.10 =

4.5 _Acid resistance by powder method (AR(P))_(JOGIS 06-1999)
The same protocol is employed as in 4.4 to measure the acid resistance of a glass
sample using the powder method, except that 80 ml of 0.01 N solution of nitric acid is
substituted in place of distilled water. Acid resistance is classified by the percentage
of glass weight loss as denoted in Table 6.

Table 6: Acid resistance by powder method

Class 1 2 3 4 5 6
Weight loss 0.20 = 0.35 = 0.65 = 1.20 = -
[mass %] < 0.20 <035 | 065 | < 1.20 | < 2.20 220 =

5. Thermal properties

Thermal properties are essential to processing optical glass for annealing and heat
treatment. The temperature of the transformation point (Tg), yield point (At), and the
mean linear coefficient of thermal expansion (a) are derived from the thermal

expansion curve shown in Fig.1.

uolsuedxg

Temperature Fig. 1. Thermal expansion curve.

5.1 _Transformation point (Tg)_(JOGIS 08-2003)
The transformation point is denoted as the intersecting point of the two straight

dotted lines shown in Fig. 1. Tg is expressed in °C.

5.2 _Yield point (At)_(JOGIS 08-2003)
The point at the peak of the thermal expansion curve is known as the yield point and

is expressed in °C.

5.3 _Coefficient of linear thermal expansion (CTE, a)_(JOGIS 08-2003, JOGIS 16-2003)

18
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Two coefficients of linear thermal expansion are included in each data sheet. One
coefficient is utilized for the temperature range between -30°C.and 70°C, while the
other is used for the temperature range between 100 °C and 300 °C. The former
originates from a HIKARI GLASS designed instrument that measures thermal
expansion, while the latter is derived from Fig. 1. Both coefficients are expressed as
107 /°C.

5.4 _Strain point (StP)_(JIS R3103-02:2001)
The strain point is the temperature at which the internal stresses of the glass can be
substantially relieved within a few hours, and corresponds to a viscosity of 10147 dPa

©S.

5.5 _Annealing point (AP)_(JIS R3103-02:2001)
The annealing point is the temperature at which the internal stresses of the glass can

be substantially relieved within a few minutes, and corresponds to a viscosity of 1013:2
dPa - s.

5.6 _Softening point (SP)_(ASTM C1351M-96)
The softening point is the lower limit temperature at which molding of glasses

becomes possible, and corresponds to a viscosity of 107.65 dPa - s.

5.7 _Heat conductivity (A), specific heat capacity (c), and thermal diffusivity (x)
The heat conductivity, specific heat capacity, and thermal diffusivity of each glass
sample at room temperature are listed and expressed in the data sheets as W/(m-K),
103 J/(kg-K), 106 m2/s respectively. Heat conductivity is derived from the relationship
below, where p is the density of the glass.

A=pKc

6. Mechanical properties

6.1 _Abrasion hardness (A)_(JOGIS 10-1994)

To determine the abrasion hardness of a glass sample, a 30 mm x 30 mm x 10 mm
piece of the sample is placed on a cast iron abrasion plate with a diameter of ® 250
mm that revolves at 60 rpm and is lapped for 5 min at a load of 9.8 N in lapping
liquid with abrasives #800. The abraded weight is then measured and used to obtain
the abrasion hardness. The abrasion hardness is defined as the ratio of the volume of

the abraded sample vs. a standard sample abraded in the same manner.

s

= x100
w,/S,
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6.2_Knoop hardness (Hk)_(JOGIS 09-1975)

To measure the Knoop hardness of a glass sample, a polished surface of the sample is
indented with a diamond rhombic pyramid knoop indenter (vertex angles: 172°30' and
130°) under a load of 0.98 N for 15 s. The Knoop hardness is calculated by the
following formula:

1.451F

12

(Knoop  hardness) =

where F [N] denotes the applied load and | [mm] is the length of the longer indented
diagonal line. In each data sheet, the measured value and the corresponding

classified grade are denoted in Table 7.

Table 7: Knoop hardness

Class 1 2 3 4 5 6 7
< < < < <
Knoop < 150 150 = 250 = 350 = 450 = 550 = 650 <
hardness < 250 < 350 < 450 < 550 < 650

6.3 _Modulus of elasticity (E, G, and p)
Young’s modulus (E) and shear modulus (G) are derived from the following formulae
by measuring the velocities of the 5 MHz longitudinal wave (V1), and the 2 MHz

transverse wave (Vs). Both moduli are expressed as 109 Pa.

G=V2~p

s

4G* -3G-V,-p
G-V,ip

E:

Poison’s ratio (1) is derived from the following formula:.

_ £ 4
Y

6.4 _Stress optical coefficient (8)
Optical glass is ordinarily optically isotropic. However, birefringence appears if stress
is applied to the glass. The stress optical coefficient (B) relates the birefringence (8) to

the stress (F) and is expressed below, where d is the thickness of the glass.

S=p-d-F

B is expressed as (nm/cm)/105 Pa.
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7. Other properties

7.1 _Specific gravity (SG)_(JOGIS 05-1975)
Specific gravity of glass is defined as the ratio of glass mass to pure water at 4 °C.
Well-annealed glass is used as a test piece and is measured using the Archimedes

method. A correction for the buoyancy of air is ignored.

7.2 _Bubbles and inclusions

It is extremely difficult to make optical glass completely free of bubbles. Bubbles are
measured by their sum total in a cross sectional area per 100 ml of glass. It should be
noted that some inclusions in the glass are optically identified with the bubbles and
are accordingly counted and added to the cross sectional total. Only bubbles and
inclusions with a diameter greater than 0.03 mm are subject to classification and are
denoted in Table 8.

Table 8: Bubbles and inclusions

Class 1 2 3 4 5
i < < <
Total cross sectional area < 0.03 0.03 = 0.10 = | 0.25 = 0.50 <
per 100 ml of glass [mm?2] < 0.10 | < 0.25 | < 0.50

8. Quality control

8.1 _Refractive index and Abbe number
The refractive index and Abbe number of finely annealed glass are typically within
the following tolerances:
ng - =300 x 106
va:+0.5%
Upon request, we can supply glass to the following tolerances:
ng i+ 200x 106
va-+0.3%
Our melt certification contains the refractive indices for the C, d, F, and g spectral

lines. Please consult us if you have any special requests for additional spectral lines.

8.2 _Birefringence _(JOGIS 14-1975)
Birefringence is graded according to the following table specified by JOGIS.

Table 9. Birefringence grade

Class 1 2 3 4
Birefringence 5 = 10 = -
[nm/cm] <5 < 10 < 20 20 =
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8.3 _Striae
The striae grade is determined by comparing the glass sample with the standard
sample specified by JOGIS 11-1975 and is denoted in Table 10:

Table 10. Striae grade

Class Degree of Striae
1 No visible striae
2 Standard degree B (Striae is light and scattered)
3 Standard degree C (Slight striae exist in vertical direction of polished
face)

8.4 _Bubbles and inclusions
Quality control grading for bubbles and inclusions is determined by measuring

several samples from each melt as stated in 7.2.

8.5 _Coloring

Since it is hard to avoid color variation among each glass melt, we have listed the
average color code value, generally within a + 10 range of variation, in each data
sheet. On special request, we shall report the coloring of the glass to be supplied by

measuring the spectral transmission in the necessary range of wavelength.

9. Forms of supply

9.1 _Glass block (slab glass)

Please contact us about the required width, length, thickness, and shape of glass.

9.2 _Pressings

Pressings are blanks formed by manually/automatically pressing softened glass in a
mold. The tolerances of our pressings are shown in Table 11. Specified pressed blanks
can be manufactured to the customer’s own tolerances. We request the customer to
specify the pressed blank size including an allowance for grinding of the diameter,
center thickness, and curvature when placing orders.

Table 11. Pressings blank dimension and tolerances

Outer Diameter [mm] Tolgrance of Tf)lerance of
OuterDiameter [mm] | Thickness[mm]

<® 12 +0.10 + 0.4
D 12 to @ 40 +0.15 +0.3
D 40 to @ 60 + 0.20 +0.3
D 60 to @ 90 + 0.25 +0.3
D 90 to @150 + 0.40 +0.4
®D150 to @300 + 0.50 + 0.5

9.3 _Round cut rod
22
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Round cut rod are formed from cutting a precise ground rod into individual cut blanks.
Since its dimensional accuracy is better than that of pressings, the outer diameter
can most likely be wused left intact. These blanks are excellent for small
diameter/tight tolerance requirements.

Table 12. Rod cut size and tolerance

Rod Dimension Tolerance of Tolerance of
[mm] OuterDiameter [mm] Thickness [mm]
D 3 to ®25 + 0.05 +0.15

9.4 _Other specified products
Cut glass according to the customer’s specified dimensions, specified form pressings

(moldings), and CG processing are all available.

10. Production frequency
Production frequency depends upon the glass type, volume, and production method of
the optical glass.

A: Very high frequency of production.

B: High frequency of production.

C: Low frequency of production.

D: Need discussion.
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Optical glass g-F/F-C — v4 diagram
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Optical glass g-d/F-C — v4 diagram
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2016-4-1 115858 AERELAEE
245518 fhit SRR A IS T
2016-12-1 J-FKOT HEE BEMEE LFHME BEtE BEREQRERUEEE
|afHfE BEIE (J-FKO1, J-LASF08. J-LASF09, J-LASFH9)
|atgiE ST —AEHIEEEL TIHE (J-FKO1A, J-LASFO8A, J-LASF09A, J-LASFH9A)
2017-4-1 |55R4E B FH 8% 488 (J-SFO3HS, J-LAF016HS, J-LAFH3HS, J-LASFOSHS, J-LASFH24HS)
Te, At EiRSREBEHEIEE
EEREFAER
it SRR A S TE
EREXER
2018-4-1 YU E BIttEEFE (J-SF6, J-SFEHS)
EEREAER
fhit SRR A S TE
2018-9-1 BRFINIEZ 188 (J-KZFH6. J-KZFHT)
BAXEIEZ1BE, (J-SFHTHS, J-LASF015HS, J-LASFH15HS)
R RREREIETE
2019-4-1 Te%EE
EFE&F‘%;{E
2B GEEE, NALEI®, NEREIBE, CCI
2019-6-15 IHEE GERE. NEEA)
1I:-7—B’Jti§%23’£§ (J-BAF8, J-SK15, J-LAK7, J-LASKH2, J-LAF05)
2020-4-1 |26%H7E thit SRR IE A S TE
ATHIE BAXEIEZ 8% (J-PSKH8, J-KZFH9, J-SFH4, J-SFH5)
2021-4-1 | 2678 IR, S8 DB F ST (J-SFH4, J-SFH5)
15438 BRSTHIEZX 188 (J-SFH6)
| 2538 BRSINIEZ 188 (J-KZFH10. J-SFH8)
2022-7-1 [120F5%% BB (ESR, RS, BLA)ZBM
|4FHiE EEHESESE (J-BAF3, J-LAK02, J-LAKO4, J-SFH1HS)
PATEE] thtt FELUREIE 28 IE (J-KZFH9, J-LASFH9A)
2023-9-1 28578 |BASEaIEZ 4B (J-KZFH11. J-SFH9)
THETE HERELEE (J-FKH2, J-KZFH1, J-F5 J-SF10, J-LASKH2, J-LASFH15, J-LASFH15HS)
2024-4-1 28578 |BASEENIEA B8 (J-LASFH15SS, J-LASFH16HS)
15578 fthit SEUREIEAIETE  (J-LASFH17HS)
)T R FERCERSINDELABHYET

[Optical glass for general application]

Revision history of data

Y-M-D Glass type Note
2009-9-1 Release 09 version [(1)Addition and correction of data, (2)changing the name of all glass types ("J-"), (3)obsoleting six glass types
catalog. (E-SSFH1, E-LAKH1. E-LAF11, E-LAFH2, E-LASF04, E-LASFH10)
17 glass types Crrection of stress optical coefficient (J-K3, J-K5, J-KZFH1, J-KF6, J-BAF11, J-BASF2, J-SK2, J-SK5, J-SK10, J-SKi1,
2011-2-1 J-SK12, J-LLF6, J-F1. J-F5. J-LASKH2. J-LAF3. J-LASF03)
38 glass types Correction of similar glass type
J-LAK10 Exchange the data of APdc and APgF
2012-4-1 J-LASFH24 Developped
2 glass types Correction of similar glass type (J-BAF10, J-BASF7)
All glass types Changing color code from two digits to three
47 glass types Changing production frequency
49 glass types Correction of similar glass type
J-BK7 Obsoleting
2015-4-1 J-BK7A All of data changed from J-BK7
5 glass types Changing specific gravity, thermal properties, chemical properties, mechanical properties, and An/ AT (J-SK16, J-LLF6, J-LAKS,
J-LASF021, J-LASFH6)
2 glass types Changing internal CC and internal transmittance (J-LASF015, J-LASFH2)
6 glass types Developped (J-PSKH4, J-LAK7R, J-SF6HS, J-LASFH16, J-LASFH21, J-LASFH23)
5 glass types Developped (J-KZFH4, J-LASFH22, J-LASF021HS, J-LASFH13HS, J-LASFH17HS)
2016-4-1 11 glass types Changing production frequency
24 glass types Correction of similar glass type
2016-12-1 J-FKO1 Changing specific gravity, thermal properties, chemical properties, mechanical properties, and An/AT
4 glass types Obsoleting (J-FK01. J-LASF08. J-LASF09. J-LASFH9)
4 glass types All of data changed (J-FKO1A, J-LASFO8A, J-LASF09A, J-LASFHIA)
2017-4-1 5 glass types Developped (J-SFO3HS, J-LAF016HS, J-LAFH3HS, J-LASFO5HS, J-LASFH24HS)
J-LASFH16 Changing Tg, At and o (100,300)
J-PKH1 Changing production frequency
3 glass types Correction of similar glass type
J-FKH1 Changing abrasion hardness
2018-4—1 |2 glass types Changing young's mod and shear mod(J-SF6, J-SF6HS)
47 glass types Changing production frequency
7 glass types Correction of similar glass type
2018-9-1 2 glass types Developped (J-KZFH6. J-KZFH7)
3 glass types Developped (J-SFH1HS, J-LASF015HS, J-LASFH15HS)
J-BAF12 Changing o (100,300)
2019-4-1 J-SK16 Changing Tg
J-SFH1 Changing production frequency
All glass types Changing transmittance data(color code, internal CC, internal transmittance and CCI)
2019-6-15 J-PSK03 Correction of transmittance data(color code and internal CC)
5 glass types Changing chemical properties (J-BAF8, J-SK15, J-LAK7, J-LASKH2, J-LAF05)
2020-4-1 26 glass types Correction of similar glass type
4 glass types Developped (J-PSKH8, J-KZFH9, J-SFH4, J-SFH5)
2021-4-1 2 glass types Changing refractive idx, partial dispersion, and relative partial dispersion (J-SFH4, J-SFH5)
1 glass types Developped (J-SFH6)
2 glass types Developped (J-KZFH10. J-SFH8)
2022-7-1 129 glass types Addition of Thermal properties (Strain point, Annealing point, Softening point)
4 glass types Changing production frequency (J-BAF3. J-LAKO02. J-LAK04. J-SFH1HS)
2 glass types Correction of similar glass type (J-KZFH9, J-LASFH9A)
2023-9-1 2 glass types Developped (J-KZFH11, J-SFH9)
7 glass types Changing production frequency (J-FKH2, J-KZFH1, J-F5, J-SF10, J-LASKH2 J-LASFH15, J-LASFH15HS)
2024-4—1 2 glass types Developped (J-LASFH15SS, J-LASFH16HS)
1 glass types Correction of similar glass type (J-LASFH17HS)

Note : Data are subject to change without prior notice.



Glass code (d)
J—FK5 Ng = 1.487490 Ne = 1.489145 487703
Glass code (e)
vg = 70.31 ve = 70.14 489701
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.46613 F-C | 0.006933 302/269 A [nm] T
1970 146742 F-C' | 0.006974 Golor Code (80%/5%) ggg 8-%‘3‘
1.530 1.47314 C-t 0.006227 305/270 :
- 300 0.77
1.129 1.47773 C-A 0.002530 CCl 310 0.900
1.064 1.47850 d-C 0.002147 B 0.00 320 0.955
t 1.47912 e-C 0.003802 G 0.02 330 0.978
s 1.48137 g—d 0.008454 R 0.00 340 0.988
' — 350 0.994
A 1.482813 g-F 0.003668 T Beals 560 0555
r 1.484095 h-g 0.003012 CTE-30.70) IE-1/°C]] 89
c 1485343 = 0.008090 370 0.996
: : & : CTE(100,300) [1E-7/°C]| 97 380 0.996
Cc 1.485688 C-t 0.006572 Te [C] 768 390 0998
He-Ne 1.486009 e-C’ 0.003457 At [°C] 559 200 0999
D 1 487428 F'-e 000351 7 StP [Oc] 422 420 0998
d 1.487490 i-F’ 0.011372 AP [°C] 272 440 0.997
e 1.489145 s 460 0.998
: SP [°C] 677
F 1.492276 - arp— 480 0.998
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.030 500 0.998
F 1.492662 c-t/F-C| 0.8982 Sp. heat [kJ/kg-K| 0.795 550 0.998
g 1.495944 C-AF-C| _ 0.3649 Ht diffus. (166 m2/eee] 0.532 600 0.998
h 1498956 o Fcl 03097 : : 650 0.997
0.389 1500781 ~ o, Fc| 05484 Shenicallpiopertieslicloss] 700 0.998
) 1504034 — — Acid res. (surface) 2 800 0.999
g-dF-C 1.2194 -
Alkaline detergent res. 3 900 0.999
g-F/F-C 0.5291 - -
s 0.4344 Climate resistance 2 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 4 1200 0.999
A0 2.18826855E-+00 e/F-C | 11669 Ao res. (powden| 5 1400 0.969
Al ~9.19044724E-03 Ct/F-C'| 09424 1600 0.987
: e-C' /F-C 0.4957 Mechanical properties 1800 0.980
A2 -1.11621071E-04
F-e/F-C 0.5043 Knoop hardness |432 (4) 2000 0.968
A3 9.26372815E-03 - 2200 082
i-F' /F-C’ 1.6306 Abrasion hardness| 126 :
A4 7.34900733E-05 - 2400 0.80
Young's mod. [GPa]| 60.1 .
A5 419724242E-06 sh 4 [cPall 243
A6 -1.15412203E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 235
A7 0.00000000E+00 APdC 0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0027 [1E-5 nm/omPa) | 2-97 2.45
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -1.3 -1.3 -1.2 -1.1 -1.1 -1.0 -10[ -1.0 -0.9 -0.8 -0.6 -0.6 -0.4 -0.2 0.1
60 to 80 (ref.) 14| -14 -1.3 -1.3 -1.2 -1.2 -1.1 -1.1 -1.1 -1.0 -08 | -0.8 -0.6 -04| -02

40 to 60 -1.6 -1.6 -15 -14| -14| -1.3 -1.3 -1.3 -1.2 -1.2 -10| -10| -0.8 -0.6 -0.4

20 to 40 -1.7 -1.7 -1.6 -1.6 -15 -1.5 -15 -1.5 -14 | -1.3 -12 | -1.1 -0.9 -0.8 -0.6

0 to 20 -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -15 -14 | -1.3 -1.3 -1.1 -0.9 -0.8
-20to 0 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 -1.5 -14 | -1.3 -1.2 -10| -09
-40 to —20 -1.9 -1.9 -1.8 -1.8 -1.7 -1.7 -1.7 -1.7 -1.6 -1.5 14| -14]| -1.2 -10| -09
-60 to —40 (ref.) -1.8 -1.8 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -15 -1.5 -1.3 -1.3 -1.1 -10| -09
—-70 to —60 (ref.) -1.7 -1.7 -1.6 -1.6 -15 -1.5 -15 -1.5 14 -14]| -12]| -1.2 -1.0 -0.9 -0.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -2.2 -2.2 -2.1 -2.0 20| -19 -1.9 -1.9 -18 | -1.7 -1.6 -1.6 -1.4 -1.2 -1.0

60 to 80 24| -24 -2.3 -2.3 -2.2 -2.2 -2.2 -2.1 -2.1 -2.0 -18 | -1.8 -1.6 -14| -1.3

40 to 60 -2.7 -2.7 -2.6 -2.6 -25 -2.5 -2.5 24| -24| -23 -2.1 -2.1 -1.9 -1.7 -1.6

20 to 40 -30 | -30 -2.9 -2.9 -2.8 -2.8 28| -2.8 -2.7 -2.6 25| -24| -23 -2.1 -2.0

0 to 20 -3.3 -3.3 -3.2 -3.2 -3.1 -3.1 -3.1 -3.1 =30 -29 28| -2.8 -2.6 24| -23
-20to 0 -3.6 -3.6 -3.5 -3.5 -34| -34| 34| -34| -33 -3.3 -3.1 -3.1 -2.9 -2.8 -2.7

-40 to —20 -3.9 -3.9 -3.8 -3.8 -3.8 -3.7 -3.7 -3.7 -3.6 -3.6 -34 | -34| -33 -3.1 -3.0

-60 to —40 —4.2 -4.2 =41 4.1 =41 -40 40| -40 -3.9 -3.9 -3.8 | -3.7 -3.6 -34 | -33

-70 to —60 44| -44 44| -43 43 -4.3 —4.2 -4.2 —4.2 —4.1 -40| -40| -39 -3.7 -3.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.29676653E-01 Visible Infrared OHARA S-FSL5 HOYA FC5
Q1 8.17573782E+01 Power ser. eq. 0.3 6.1 CDGM H-QK3L SCHOTT N-FK5
P2 2.84127590E-02 Frac. eq. (ref.) 0.3 6.7
G2 |  1.70456177E-02 30 54T [Tramaritanss
P3 2.55329066E-01 Prod. Frea. (Ato D)) A | 2015-4-1 [Color Code
Q3 4.25672246E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—FK01 A Ng = 1.497000 Ne = 1.498453 497817
Glass code (e)

Vg = 81.65 Ve = 81.25 498813
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.48179 F-C_ | 0.006087 330/282 A [nm] T

1970 148255 F-C' | 0.006135 Golor Code (80%/5%) ggg 8-?;‘
1.530 1.48604 C-t 0.005046 335/285 300 024
1.129 1.48909 C-A’ 0.002135 CCl 310 044
1.064 1.48964 d-C 0.001861 B 0.00 320 0.65
t 1.49009 e—C 0.003314 G 0.11 330 0.80
s 1.49183 g—d 0.007496 R 0.04 340 0.902
' — 350 0.953
A 1.493004 g-F 0.003270 T Beals 560 5578
r 1.494075 h—g 0.002692 GTE-30.70) 1E-7/°C]] 120 0 5,990
C’ 1.495139 g 0.007233 CTE(100.300) E-7/°0]| 146 380 0995

Cc 1.495435 C-t 0.005342 Te [C] 459 390 0997

He-Ne 1.495712 e-C’ 0.003018 At [°C] 290 200 0997
D 1 496946 F'-e 00031 1 7 StP [Oc] 41 5 420 0996
d 1.497000 i-F’ 0.010159 AP [°C] 426 440 0.996
e 1.498453 S 460 0.997
SP [°C] 542
F 1.501226 : 1 7 : 480 0.998
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.770 500 0.999
F 1.501570 Cc-t/F-C | 0.8290 Sp. heat [kJ/kg K[ 0.658 550 0.999
g 1.504496 C-AF-C| 03507 Ht diffus. (166 m2/eee] 0.322 600 0.998
h 1.507188 d-C/F-C 0.3057 : : 650 0.997
0.389 1508820 o FC| 05444 Shenicallpiopertieslicloss] 700 0.999
) 1511729 o, FC 12315 Acid res. (surface) 5 800 0.999
. Alkaline detergent res. 4 900 0.999
g-F/F-C 0.5372 - -
s 0.4423 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 2.21785004E+00 g/FC | 1.1883 Acid res owden |3 1400 0.999
Al ~5.52619544E-03 Ct/F-C| 08707 . : 1600 0.998
A2 —4.04219098E-05 e-C' /F-C 0.4919 Mechanical properties 1800 0.999
- F-e/F-C 0.5081 Knoop hardness | 344 (3) 2000 0.999
A3 8.39820345E-03 - 00 0
i-F'/F-C’ 1.6559 Abrasion hardness| 447 22 999
A4 8.80190880E-05 - 2400 0.998
Young's mod. [GPa]| 71.6 :
A5 1.15723877E-07 sh 4. [cPall 276
A6 5.38178618E-08 Deviation of relative partial disp. Pe?r moy : v a 0 297
A7 0.00000000E+00 APdC | -0.0083 St:'::p';ialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0298 [1E-5 nm/om.Pa] | 0-81 3.65
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 64| -64 64| -6.3 —6.2 -6.2 —6.2 —6.1 —6.1 -6.0 -58 | -5.8 -5.7 -5.5 -5.4
60 to 80 (ref.) -6.3 -6.3 —6.2 —6.1 —6.1 -6.0 -6.0[ -6.0 -5.9 -5.9 -5.7 -5.7 -55 -5.3 -5.3

40 to 60 —6.1 -6.0 -5.9 -5.9 -5.8 -5.8 -58 | -5.8 -5.7 -5.6 55| -55 -5.3 5.1 -5.0

20 to 40 -5.8 -5.8 -5.7 -5.6 -5.6 -5.6 -5.5 -5.5 -5.5 54| -5.3 -5.2 -5.1 -4.9 -4.8

0 to 20 -55 -5.5 54| -54| -53 -5.3 -5.3 -5.2 -5.2 -5.1 50| -50| -4.8 -4.6 -4.5
-20to 0 -5.2 =5.1 5.1 -5.0 50| -49 -4.9 -49 -4.9 -4.8 4.7 -4.6 -4.5 -4.3 —4.2
-40 to —20 -4.8 -48 4.7 -4.6 -4.6 -4.6 -45 -4.5 -45 44| -43 -4.3 =41 -3.9 -3.9
-60 to —40 (ref.) 43 -4.3 —4.2 -4.2 =41 4.1 =41 —4.1 40| -39 -3.8 | -3.8 -3.6 -3.5 -3.4
—-70 to —60 (ref.) -3.9 -3.8 -3.8 -3.7 -3.7 -3.7 -3.6 -3.6 -3.6 -3.5 -34 | -34| -32 -3.1 -3.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -74 | -7.3 -7.3 =12 -7.1 =71 =71 =71 -70 | -6.9 -6.8 | -6.8 —6.6 64| -64

60 to 80 -7.3 -1.3 -7.2 =71 -7.1 -71.0 -70 | -70 -6.9 -6.9 -6.7 -6.7 —6.6 64| -6.3

40 to 60 -7.2 =712 -7.1 -71.0 -70| -6.9 -6.9 -6.9 -6.9 -6.8 -6.7 —6.6 -6.5 -6.3 —6.2

20 to 40 -7.1 =7.1 -70 | -6.9 -6.9 -6.9 -6.8 | -6.8 -6.8 | -6.7 —6.6 —6.6 -6.4 —6.2 —6.2

0 to 20 -70| -70 -6.9 -6.8 -6.8 -6.8 -6.7 -6.7 -6.7 —6.6 65| -6.5 -6.3 —6.2 —6.1
-20to 0 -6.9 -6.9 -6.8 -6.7 -6.7 -6.7 -6.7 —6.6 —6.6 -6.5 64| 64| -6.2 —6.1 -6.0

-40 to —20 -6.8 -6.8 -6.7 -6.7 —6.6 —6.6 —6.6 —6.6 -6.5 -6.5 -6.3 -6.3 —6.2 -6.0| -59

-60 to —40 -6.7 -6.7 —6.6 —6.6 -6.5 -6.5 -6.5 -6.5 64| 64| -6.3 -6.2 —6.1 -6.0| -59

-70 to —60 —6.6 —6.6 -6.5 -6.5 -6.5 64| 64| 64| 64| -6.3 6.2 | -6.2 -6.0 -5.9 -5.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06331633E-01 Visible Infrared OHARA S-FPL51 HOYA FCD1
Q1 1.14369714E+02 Power ser. eq. 04 7.2 CDGM H-FK61 SCHOTT N-PK52A
P2 8.31447076E-02 Frac. eq. (ref.) 04 7.0
Q2 1.07948356E-02 2062-1-1 StP. AR, SF
P3 205591597601  [Prod Frea (AtoD)] A | 201741 [Tst edition
Q3 2.53871701E-03 HIKARI GLASS CO,, LTD.




J-FKH1 ng = 1497820 N, = 1.499259 o026

Glass code (e)

vg = 8257 Ve = 8214 499821
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2.058 1.48334 F-C 0.006029 328/270 nm r
1970 148404 F-C' | 0.006078 Color Code (80%/5%) 280 0.10
1.530 1.48723 C-t 0.004929 335/270 %gg gég
1129 1.49009 C-A__[ 0002100 cel =0 o
1.064 1.49062 d-C 0.001840 B 0.00 320 0.69
t 1.49105 e-C 0.003279 G 0.1 330 0.82
s 1.49273 g—d 0.007436 R 0.08 340 0.912
' — . 350 0.962
Cl e o Creeses o
c 1.495980 s | 0.007189 OTeCo0TO e/ 129 370, 0988
> 1'496273 = 0'005222 CTE(100,300) [1E-7/°C]| 152 380 0.994
. - - Tg [°C] 479 390 0.995
He—Ne 1.496547 e—C’ 0.002986 Af [°C] 510 200 0996
D 1 497766 F'-e 0003092 StP [Oc] 434 420 0995
d 1.497820 i~F’ 0.010094 AP [°C] 264 440 0.995
. 7499259 e 460] 0996
F 1.502009 : 1 7 : 480 0.997
: Relative partial dispersion Ht cndct. [W/m-K]| 0.832 500 0.998
F 1.502351 C—t F-C| 08175 Sp. heat [kJ/ke K1 0.596 550 0.998
g 1.505256 C-AF-C| 0.3483 Ht diffus. (-6 mo/eee] 0.361 600 0.998
h 1.507932 d-C/F-C 0.3052 : : 650 0.998
0389 1.509554 o CF-C| 05439 Gleiiicalprepoitioplieiass 700 0.997
) 1512445 o, FC 12334 Acid res. (surface) 6 800 0.995
— — . Alkaline detergent res. 4 900 0.993
g’F/F-C 0.5386 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) h_g/F_C 0.4439 Water res. (powder)| 2 1200 0.998
A0 2.22016073E+00 g/FC | 1.1924 Acid res owden |3 1400 0.999
Al ~5.00725473E-03 Ct/F-C| 08592 : : 1600 0.995
A2 2355507111E-05 e-C' /F-C 0.4913 Mechanical properties 1800 0.991
3 8.42088796E—03 F-e/F-C'| 05087 Knoop hardness 391 (4) 2000 0.994
. i-F' /F-C’ 1.6607 Abrasion hardness| 449 2200 0.988
A4 7.02327459E-05 - 2400 0.984
Young's mod. [GPa]| 77.4 :
A5 2.47007900E-06 sh 4 [oPall 29.7
A6 —-6.50002003E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 302
A7 0.00000000E+00 APdC | -0.0093 St:'::p';ialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0327 [1E-5 nm/om.Pa] | 0-69 3.86
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 7.1 =7.1 7.1 -71.0 -6.9 -6.8 -6.8 | -6.8 -6.7 —6.6 64| 64| -6.2 —6.1 -6.0
60 to 80 (ref.) -70| -6.9 -6.8 -6.8 -6.8 -6.7 -6.7 -6.7 —6.6 -6.5 -6.3 -6.3 —6.1 -6.0| -5.8

40 to 60 -6.7 -6.7 —6.6 —6.6 -6.5 -6.5 -6.5 -6.5 64| -6.3 —6.1 —6.1 -5.9 -5.8 -5.7

20 to 40 -6.5 -6.5 64| 64| -6.3 -6.3 —6.2 -6.2 —6.2 —6.1 -5.9 -5.9 -5.7 -5.6 -5.5

0 to 20 —6.2 —6.2 —6.1 —6.1 -6.0[ -6.0 -6.0[ -6.0 -5.9 -5.8 -5.7 -5.6 -55 -5.3 -5.2
-20to 0 -5.8 -5.8 -5.8 -5.8 -5.7 -5.7 -5.7 -5.7 -5.6 -5.5 54| -53 -5.2 5.1 -5.0
-40 to —20 54| -54 54| -54| -53 -5.3 -5.3 -5.3 -5.2 -5.1 50| -50| -48 4.7 -4.6
-60 to —40 (ref.) -49 -49 -49 -49 -49 -4.8 48| -48 48| -4.7 -4.6 -4.5 4.4 -4.3 —4.2
—-70 to —60 (ref.) 45 -45 45 -4.5 45 44| 44| -44| -44| -43 42| -4.1 -4.0 -3.9 -3.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -8.1 -8.0 -7.9 =719 -7.8 -1.8 -71.7 -1.7 -7.6 =15 -74 | -7.3 -7.2 -70| -6.9

60 to 80 -80 | -80 -7.9 -1.8 -7.8 -1.7 -71.7 -1.7 -7.6 =15 -7.3 -1.3 -7.2 -70| -6.9

40 to 60 -7.9 -1.8 -7.8 -1.7 -7.7 -1.6 -7.6 -1.6 =75 =74 -7.3 -1.3 =71 -70| -6.9

20 to 40 -7.8 =1.7 =1.7 -1.6 -7.6 -1.6 -7.5 =15 -7.5 -1.4 -7.2 -71.2 =71 -6.9 -6.8

0 to 20 =1.7 -71.6 -7.6 -1.6 -7.5 =15 -7.5 =15 -7.4 -1.3 -7.2 -71.2 -7.0 -6.9 -6.8
-20to 0 =75 -1.5 =75 =15 -7.4 =14 -7.4 -1.4 -7.3 -1.3 =71 =71 -7.0 —6.8 -6.7

-40 to —20 -74 | -74 =74 -74| -74| -73 -7.3 -1.3 -7.3 =712 =71 -70| -6.9 —6.8 -6.7

-60 to —40 -7.3 -1.3 -7.3 -1.3 -7.3 -1.3 -7.2 -71.2 -7.2 =71 -70| -70| -6.9 —6.8 -6.7

-70 to —60 -7.2 =712 -7.2 =12 -7.2 =12 -7.2 -71.2 =71 =71 -70| -70| -6.8 —6.7 —6.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.22682060E-01 Visible Infrared OHARA - HOYA -
Q1 1.44413557E+02 Power ser. eq. 04 9.1 CDGM - SCHOTT -
P2 9.76901834E-02 Frac. eq. (ref.) 0.9 8.7
Q2 1.01538863E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 1.91449766E-01 il e G D)| A | 2018-4-1 |Abrasion hardness
Q3 2.19355503E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—FKHZ Ng = 1.456000 Ne = 1.457192 456914
Glass code (e)
Vg = 91.36 Ve = 90.97 457910
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 144327 F-C_ | 0.004991 341/299 A [nm] T
1.970 144391 F-C'_| 0.005026 Color Code (80%/5%) 25 -
1.530 1.44685 C-t 0.004192 345/300 300 0.06
1.129 1.44943 C-A 0.001764 CcCl 310 0:1 )
1.064 1.44990 d-C 0.001531 B 0.00 320 0.39
t 1.45028 e-C 0.002723 G 0.19 330 0.61
s 1.45173 g—d 0.006126 R 0.13 340 0.79
g — 350 0.89
e
5 1454469 1 0.005877 CTECsoTO e/l 134 370 0.976
: : & : CTE(100,300) [1E-7/°C]| 160 380 0.988
C 1 454714 C_t’ 0004437 Tg [OC] 454 390 0993
He-Ne 1.454942 e—C 0.002478 At [°C] 282 200 0995
D 1.455955 F-e 0.002548 3 420 0.994
StP [°C] 410
d 1.456000 i-F 0.008263 AP [C] 237 440 0.994
e 1.457192 s 460 0.996
SP [°C] 530
F 1.459460 ; PE— 480 0.996
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.868 500 0.998
F 1.459740 c-t/F-C| 0.8399 Sp. heat [kJ/kg-K]| 0.684 550 0.999
g 1.462126 C-A'/F-C|_ 0.3534 Ht diffus. (166 m2/eec] 0.345 600 0.998
h 1.464317 d-C/F-C 0.3068 : : 650 0.997
0.389 1465643 o FC | 05456 Shenicallpiopertiesliclioss] 700 0.998
) 1.468003 o, FC 12274 Acid res. (surface) 7 800 0.996
- Alkaline detergent res. 4 900 0.994
g-F/F-C 0.5342 - -
s 0.4390 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.995
i-g/F-C 1.1775 . 1400 0.994
A0 210149795E+00 Acid res. (powder) 3 -
Al ~4.68337833E-03 c-t/F-C'| 08828 1600 0.994
eC./F-C'| 0.4930 Mechanical properties 1800 0.991
A2 —1.34642385E-05
F-e/F-C 0.5070 Knoop hardness |335 (3) 2000 0.995
A3 6.77542246E-03 -
i-F' /F-C’ 1.6441 Abrasion hardness| 404 2200 0.994
A4 4.53499889E-05 ; 2400 0.998
Young's mod. [GPa]| 71.4
A5 2.24209054E-06 sh 4. [cPall 273
A6 -6.21790903E-08 Deviation of relative partial disp. Pe?r moy - . a 0 305
A7 0.00000000E+00 APdC | -00117 et Specific gravity
A8 0.00000000E+00 APgF 0.0431 [1E-5 nm/om.Pa] | 0-82 3.67
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90 (ref.) -69| 69| 69| 68| -6.8| -6.7 -6.7 | -6.7 -66| 65| 64| 64| -6.3 —6.1 -6.0
60 to 80 (ref.) -6.8 | -6.7 -6.7| 66| 66| 65| 65| 65| 65| 64| 63| -6.3]| -6.1 -6.0| -59

40 to 60 -65| 65| 65| 64| 64| 63| 63| 63| 62| -6.2]| -6.1 -6.0| -5.9 -58 | -5.7

20 to 40 -6.3| -63| 62| -6.2| -6.1 —6.1 —6.1 -60| 60| -59| -58]| 58| -5.7 55| -54

0 to 20 -60| -60] -59| 59| -58| -58| 58| -58| -57| -5.7 55| -55| 54| 53| -52
-20to 0 56| -56| -56| 55| -55| 55| 54| -54| -54| 53| 52| -52| -5.1 49| -49
-40 to —20 52| -52| 52| -51 =5.1 -5.1 5.1 50| 50| -49| -48| 48| -4.7 46| -45
-60 to —40 (ref.) 48| -47 =47 | -4.7 46| -46| -46| 46| -45| -45| 44| 44| -42| -4.1 -4.0
—-70 to —60 (ref.) 43| -43| -43| 42| 42| -42| -42| 42| -41 —4.1 -39 -39| -838| -37| -3.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90 -7.8 -1.8 =1.7 =1.7 =1.7 -1.6 -7.6 -1.6 -7.5 =15 -7.3 -1.3 -7.2 -7.0 -7.0

60 to 80 =1.7 =1.7 =1.7 -1.6 -7.6 =15 -7.5 =15 -7.5 -1.4 -7.3 -1.3 =71 -7.0 -6.9

40 to 60 -76| -76| -76| -75| -75| -74| 74| -74| -74| -73| -72| -72| -70| 69| -6.8

20 to 40 -75| -75| -715| -74| -74| -73| -13| -73| -73| -72| -7.1 =71 -70| -6.8| -6.7

0 to 20 74| -74| -713| -73| -73| -72| -72| -72| -72| -7.1 -70| -70| -6.9 -6.8 | -6.7
-20to 0 =73 -73| -72| -72| -72| -7.1 =71 =71 =71 -70| 69| 69| -68| -67| -6.6

-40 to —20 =72 =72 -1.1 =71 -7.1 -70| -70| -70| -70| 69| 68| -68]| -6.7 6.6 | —-6.5

-60 to —40 -7.1 =7.1 -70( -70| -70| 69| 69| 69| 69| 68| 67| 67| —-6.6 65| -64

-70 to —60 -70|( -70| -70| 69| 69| 69| 69| 69| 68| 68| 67| 67| —-66 65| -64

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 - Visible | Infrared OHARA - HOYA -
Q1 - Power ser. eq. 0.3 3.8 CDGM - SCHOTT N-FK58
P2 - Frac. eq. (ref.) - -
Q2 _ 2023-9-1 |Prod. Freq.
2022-7-1 |StP, AP, SP
P3 _ e AEg (A D)| B | 2019-4-1 | Transmittance
Q3 - HIKARI GLASS CO,, LTD.




Glass code (d)
J—PKH 1 ng = 1.518600 Ne = 1.520372 519699
Glass code (e)
Vg = 69.89 Ve = 69.67 520697
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.49701 F-C_ | 0.007420 315/273 A [nm] T
1970 149826 F-C' | 0.007469 Golor Code (80%/5%) ggg 8-;?
1.530 1.50384 C-t 0.006510 320/275 -
1129 150840 C-A__ | 0002675 cel 300 3.4
1.064 1.50918 d-C 0.002289 B 0.00 320 0.86
t 1.50980 e-C 0.004061 G 0.20 330 0.925
s 1.51212 g—d 0.009077 R 0.22 340 0.960
A 1.513636 eF 0.003946 Thermal properties 350 0.976
: 1514988 h-g | 0.003245 STe070 el 63 350 2353
((;:' : g} gg;; ci:_’gt 8882;?3 CTE(100,300) [1E-7/°C]| 75 380 0:991
. - - Tg [°C] 572 390 0.094
He—Ne 1.517020 e—C’ 0.003694 Af [°C] 612 200 0995
D 1 51 8533 F'-e 0003775 StP [Oc] 51 5 420 0995
d 1.518600 i-F’ 0.012250 S 440 0.994
1520372 AP ['C] | 593 260 0.995
e . SP [°C] 696 )
F 1.523731 Relative partial dispersion Ht cndct. [W/m-K]| 0.860 ggg 8832
F 1.524147 C-t/F-C| 08774 Sp. heat [kd/kg-K]| 0.777 550 0.999
g 1.527677 C-AF-C| _ 0.3605 Ht diffus. (106 mz/eee] 0.425 600 0.999
h 1.530922 d-C/F-C 0.3085 : : 650 0.999
0.389 1532889 o FC| 05473 Shenicallpiopertieslicloss] 700 0.998
; 1536397 4, FC 12233 :?T rej.t(surffce) :13 ggg gggg
g’F/F-C 0.5318 Clij'na:e i:sig:tanzz 2 1000 0.996
Coef. disp. form. (pwr ser.) h_g/F_C 0.4373 Water res. (powder)| 1 1200 0.996
A0 2.27892705E+00 g/FC | 1.1752 Acid res owden| 1 1400 0.992
Al ~9.04327622E-03 Ct/F-C| 0.9207 : . 1600 0.963
A2 T110679206E-04 e-C'/F-C 0.4946 Mechanical properties 1800 0904
3 ] '01 87003302 F-e/F-C'| 05054 Knoop hardness [536 (5) 2000 0.84
: i-F' /F-C’ 1.6401 Abrasion hardness| 188 2200 0.70
A4 9.31149884E-05 ; 2400 0.64
Young's mod. [GPa]| 73.1 .
A5 2.72256540E-06 sh 4. [cPall 298
A6 -1.82952398E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 224
A7 0.00000000E+00 APdC | -0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0047 [1E-5 nm/om.Pa] | 218 26
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.6 3.6 3.7 3.8 3.9 4.0 4.0 4.0 4.1 4.2 4.4 45 4.7 5.0 5.1
60 to 80 (ref.) 3.5 3.5 3.6 3.7 3.8 3.8 3.8 3.9 3.9 4.1 4.3 4.3 4.6 4.8 49

40 to 60 3.3 3.4 3.5 3.5 3.6 3.7 3.7 3.7 3.8 3.9 4.1 4.1 4.4 4.6 4.8

20 to 40 3.2 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.6 3.7 4.0 4.0 4.2 45 4.6

0 to 20 3.1 3.2 3.2 3.3 3.4 3.4 3.4 3.5 3.5 3.6 3.9 3.9 4.1 4.4 4.5
-20to 0 3.1 3.1 3.2 3.3 3.3 3.4 3.4 3.4 3.5 3.6 3.8 3.8 4.1 4.3 4.4
-40 to —20 3.1 3.1 3.2 3.3 3.3 3.4 3.4 3.4 3.5 3.6 3.8 3.8 4.1 4.3 4.4
-60 to —40 (ref.) 3.2 3.2 3.3 3.4 3.4 3.5 3.5 3.5 3.6 3.7 3.9 3.9 4.1 4.4 4.5
—-70 to —60 (ref.) 3.4 3.4 3.5 3.5 3.6 3.6 3.6 3.7 3.7 3.8 40 4.0 4.3 45 4.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.7 2.7 2.8 2.9 2.9 3.0 3.0 3.0 3.1 3.2 3.5 3.5 3.8 4.0 4.1

60 to 80 2.5 2.5 2.6 2.7 2.7 2.8 2.8 2.8 2.9 3.0 3.2 3.3 3.5 3.8 3.9

40 to 60 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.5 2.6 2.7 2.9 3.0 3.2 3.4 3.6

20 to 40 1.9 1.9 2.0 2.1 2.1 2.2 2.2 2.2 2.3 2.4 2.6 2.7 2.9 3.1 3.2

0 to 20 1.6 1.7 1.7 1.8 1.9 1.9 1.9 1.9 2.0 2.1 2.3 2.3 2.6 2.8 2.9
-20to 0 1.4 1.4 1.5 1.5 1.6 1.6 1.6 1.7 1.7 1.8 2.0 2.0 2.3 2.5 2.6

-40 to —20 1.1 1.1 1.2 1.2 1.3 1.3 1.3 1.4 1.4 1.5 1.7 1.7 2.0 2.2 2.3

-60 to —40 0.8 0.8 0.9 0.9 1.0 1.0 1.1 1.1 1.1 1.2 1.4 1.4 1.6 1.8 1.9

-70 to —60 0.6 0.6 0.7 0.7 0.8 0.8 0.8 0.8 0.9 1.0 1.2 1.2 1.4 1.6 1.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14576746E-01 Visible Infrared OHARA - HOYA -
Q1 7.69727154E+01 Power ser. eq. 0.5 5.2 CDGM - SCHOTT -
P2 1.10968918E-02 Frac. eq. (ref.) 0.5 5.2
G2 | 234302770E-02 30 54T [Tramaritanss
P3 2.87809559E-01 Prod. Frea. (Ato D)) C | 2017-4-1 |Prod. Freq.
Q3 4.87585612E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—PSKOZ ng = 1.618000 ne = 1.620328 618633
Glass code (e)

Vg = 63.34 Ve = 63.06 620631
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 159332 F-C_ | 0.009757 363/317 A [nm] T

1.970 159459 F-C_| 0.009837 Color Code (80%/5%) 25 -
1.530 1.60036 C-t 0.008074 375/315 300 —
1129 1.60533 C-A__| 0003410 col 30 -
1.064 1.60622 d-C 0.002976 B 0.00 320 0.08
t 1.60695 e-C 0.005304 G 0.51 330 0.22
s 1.60973 g—d 0.012061 R 0.46 340 0.41
' — 350 0.60
A 1611614 gF 0.005280 Thermal properties 260 076

: 1613326 hg | 0004371 STEC2070 il 90 -
c 1615024 e | 0011797 : 370 0.86
. I8 : CTE(100,300) [1E-7/°C]| 107 380 0.923

c 1615498 C-t__| 0008548 T F T 820 000956

He-Ne 1.615941 e-C’ 0.004830 At [°C] 661 200 0974
D 1617913 F-e | 0.005007 sl [ 573 420 0.987
d 1.618000 i~F’ 0.016523 AP [°C] 606 440 0.991
e 1.620328 5 460 0.993
SP [°C] 719
F 1.624781 : o T " 480 0.996
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.692 500 0.997
F 1.625335 C-t/F-C| 08275 Sp. heat [kd/ke-K]| 0.561 550 0.998
g 1.630061 C-AF-C| 0.3495 Ht diffus. [1E-6 m2/cec] 0.346 600 0.998
h 1634432 o Fcl 03050 : : 650 0.996
0.389 1637092 o FC | 05436 Shenicallpiopertieslicloss] 700 0.997
) 1641858 o, FC 12361 Acid res. (surface) 5 800 0.995
. Alkaline detergent res. 4 900 0.993
g-F/F-C 0.5411 - -
s 0.4480 Climate resistance 1 1000 0.993
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.994
A0 2.57826227E+00 g/FC | 12091 Acid res owden| 5 1400 0.992
Al ~9.69723449E-03 Ct/F-C'| 0.8690 1600 0.986
eC F-C| 04910 Mechanical properties 1800 0.973
A2 -1.07085207E-04
F-e/F-C 0.5090 Knoop hardness | 355 (4) 2000 0.956
A3 1.43480110E-02 -
i-F' /F'-C’ 1.6797 Abrasion hardness| 341 2200 0.88
A4 1.59222199E-04 - 2400 077
Young's mod. [GPa]| 73.3 .
A5 5.33085601E-06 Shear mod. [GPal| 28.4
A6 -5.80638431E-08 Deviation of relative partial disp. Pe? 01 : . a 0 291
A7 0.00000000E+00 APdC | -0.0008 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0031 [1E-5 nm/om.Pa] | 142 3.56
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -28| -28| 27| -26| -26| -25| -25| -24| -23| -22| 19| -19]| -16 -1.3 [ -1.1
60 to 80 (ref.) 29| -28| 27| -2 26| -25| -25| 25| -24| -22| 20| -19| -1.7 14| -1.2

40 to 60 29| -28| 28| -2.7 26| -25| -25| -25| -24| -23| 20| -20]| -1.7 -15| -1.3

20 to 40 29| -28| 27| -2 26| -26| -25| -25| -24| -23| 20| -20| -18]| -15| -1.3

0 to 20 28| -28| 27| -2 26| -25| -25| -25| -24| -23| 20| -20]| -1.7 -15| -1.3
-20to 0 =27 =27 26| -26| -25| 24| -24| -24| -23| -22| -20| 19| -1.7 -15| -1.3
-40 to —20 26| -25| 25| 24| -24| -23| 23| -23| -22| -20| -18| -18]| -16 -1.3| -1.2
-60 to —40 (ref.) 23| -23| 22| 22| -21 -2.1 20| -20] -19| -18| -16| -16]| -14| -11 -1.0
—-70 to —60 (ref.) -2.1 -20| -20| -19| -19| -18| -18| -18| -1.7| -16| -14]| 13| -1.1 -09| -07

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -38| -38| -37| 36| -36| -35| -35| -34| -33| -32| 29| -29| -26 23| -21

60 to 80 -39 -39| -38| -38| -37| -36| -36| -36| -35| -33]| -3.1 -30| -28| -25| -23

40 to 60 =41 =41 -40| -39| -39| -38| -38| -37 -36 | -35| -33| 32| -30| -27| -25

20 to 40 43| -42| -4.1 4.1 -40| -40| -39| -39| -38| -37 -35| -34| -832| 30| -28

0 to 20 44| -44| -43| 43| 42| -4.1 =41 —4.1 -40| -39| 37| -36| -34| -32| -3.0
-20to 0 46| -46| -45| 44| -44| -43| 43| -43| -42| -4.1 -39 -38| -36 -34| -32

-40 to —20 47| -4.7 46| -46| -45| 45| 45| -44| -44| 43| -4.1 -40| -38| -36| -35

-60 to —40 49| -49| -48| -48| 47| -4.7 46| -46| -45| 44| -42| -42| -40| -38| -37

-70 to —60 50| -50| -49| 49| 48| -48| -48| 48| -47| -46| 44| -44| -42| -40| -3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.20459741E-01 Visible | Infrared OHARA |s-PHMs2, s-PHMs20[ HOYA PCD4
Q1 8.62206490E+01 Power ser. eq. 0.5 3.1 CDGM H-ZPK1A SCHOTT N-PSK53A
P2 4.43027945E-02 Frac. eq. (ref.) 0.5 3.2
Q2 1.76922785E-02 2022-/-1 |StP, AP, SP
o] EmmEE ] e
Q3 4.19488634E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-PSK03 ng = 1603000 N, = 1.605199 osecs
Glass code (e)
Vg = 65.44 Ve = 65.17 605652
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 157914 F-C | 0.009215 334/263 A [nm] T
1970 158040 F-C' | 0.009286 Golor Code (80%/5%) ggg 8-;?
1.530 1.58607 C-t 0.007701 345/265 .
: 300 0.40
1129 159092 C-A__ | 0003238 cel =0 054
1.064 1.59178 d-C 0.002817 B 0.00 320 067
t 1.59248 e-C 0.005016 G 0.19 330 0.78
s 1.59515 g—d 0.011364 R 0.17 340 0.86
' — 350 0918
A 1.596945 gF 0.004966 Thermal properties 260 0953
: 1598572 he | 0004103 STEC070 e oll 89 -
c 1600183 = 0.011056 : 370 0.973
: : & : CTE(100,300) [1E-7/°c]| 103 380 0.984

c 1600633 C-t__|0.008151 e T T 503 o0 —0:990
He-Ne 1.601052 e-C’ 0.004566 At [°C] 639 200 0992

D 1 60291 8 F'-e 0004720 StP [Oc] 551 420 0994

d 1.603000 i~F’ 0.015501 AP [°C] 586 440 0.995
e 1.605199 5 460 0.996
SP [°C] 701
F 1.609398 : 1 7 : 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.671 500 0.998
F 1.609919 c-t/F-C| 08357 Sp. heat [kd/kg-K1| 0.570 550 0.999
g 1.614364 C-AF-C| 03514 Ht diffus. (166 m2/eee] 0.335 600 0.999
h 1.618467 d-C/F-C 0.3057 : : 650 0.998
0.389 1620961 o, FC | 05443 Shenicallpiopertieslicloss] 700 0.998
) 1625420 o, FC 12332 Acid res. (surface) 4 800 0.999
. Alkaline detergent res. 4 900 0.999
g-F/F-C 0.5389 - -
s 0.4453 Climate resistance 2 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 2.53267453E+00 g/F-C | 11998 Acid res. (powder)| 5 1400 0.995
Al ~9.50416844E-03 c-t/F-C'| 08778 1600 0.988
eC /F-C| 04917 Mechanical properties 1800 0.965
A2 -1.06883723E-04
F-e/F-C 0.5083 Knoop hardness |316 (3) 2000 0.936
i-F' /F-C’ 1.6693 Abrasion hardness| 398 :
A4 1.41770605E-04 ; 2400 0.79
Young's mod. [GPa]| 70.0 .
A5 4.73043880E-06 Shear mod. [GPall 272
A6 -8.62000830E-08 Deviation of relative partial disp. Pe? 01 : v a 0 284
A7 0.00000000E+00 APdC | -0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0043 [1E-5 nm/omPa) | 140 3.52
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -2.8 -2.8 -2.7 -2.6 -2.5 -2.5 24| -24| -23 -2.2 20| -20| -1.7 -14| -1.3
60 to 80 (ref.) -2.9 -2.9 -2.7 -2.7 -2.6 -2.5 -2.5 -2.5 24| -2.3 -2.1 -20| -1.8 -15 -1.4

40 to 60 -2.9 -2.9 -2.8 -2.8 -2.7 -2.6 -2.6 -2.6 -2.5 24| -22| -21 -1.9 -1.7 -1.5

20 to 40 -30 | -30 -2.9 -2.8 -2.7 -2.7 -2.6 -2.6 -2.5 24| -22| -22 -2.0 -1.8 -1.6

0 to 20 -30 | -30 -2.9 -2.8 -2.7 -2.7 -2.7 -2.6 -2.6 -2.5 -2.3 -2.3 -2.0 -1.8 -1.7
-20to 0 -2.9 -2.9 -2.8 -2.8 -2.7 -2.6 -2.6 -2.6 -2.5 24| -2.3 -2.2 -2.0 -1.8 -1.7
-40 to —20 -2.8 -2.8 -2.7 -2.7 -2.6 -2.6 -2.5 -2.5 24| -24| 22| -22 -2.0 -1.8 -1.7
-60 to —40 (ref.) -2.6 -2.6 -25 -2.5 24| -24| -23 -2.3 -2.3 -2.2 20| -20| -1.8 -1.6 -15
—-70 to —60 (ref.) 24| -24 -2.3 -2.3 -2.2 -2.1 -2.1 -2.1 20| -20 -1.8 | -1.8 -1.6 -14| -1.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -3.8 -3.8 -3.7 -3.6 -3.5 -3.5 -34 | -34| -33 -3.2 =30 -30| -27 -25 -2.3

60 to 80 -3.9 -3.9 -3.8 -3.8 -3.7 -3.6 -3.6 -3.6 -3.5 -34| -32| -32 -2.9 -2.7 -2.5

40 to 60 —4.2 =41 40| -40 -3.9 -3.8 -3.8 | -3.8 -3.7 -3.6 -34 | -34| -32 -2.9 -2.8

20 to 40 44| -43 —4.2 -4.2 =41 4.1 40| -40 -3.9 -3.9 -3.7 -3.6 -3.4 -3.2 =3.1

0 to 20 -4.6 -45 45 44| -43 -4.3 4.3 -4.2 —4.2 —4.1 -3.9 -3.9 -3.7 -3.5 -3.4
-20to 0 -4.8 4.7 4.7 -4.6 -4.6 -4.5 -45 -4.5 44| -43 =41 -4.1 -3.9 -3.8 -3.6

-40 to —20 50| -49 -49 -4.8 -438 -4.7 4.7 -47 -4.6 -4.5 44| 44| -42 -40| -39

-60 to —40 -5.2 =5.1 =5.1 -5.0 50| -49 -49 -49 48| -48 -4.6 -4.6 -45 -4.3 —4.2

-70 to —60 -5.3 -5.3 -5.2 -5.2 5.1 =51 =5.1 -5.1 50| -50 48| -48 -4.6 45 -4.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14862526E-01 Visible Infrared OHARA S-PHM53 HOYA -
Q1 8.23972872E+01 Power ser. eq. 04 28 CDGM H-ZPK2A SCHOTT -
P2 6.20276986E-02 Frac. eq. (ref.) 0.5 2.6
Q2 1.47458503E-02 2062-1-1 StP. AR, SF
P3 27613027801  [Prod Frea (AtoD)] A | 2018-4—1 [Transmittance
Q3 3.76713473E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—PSKH 1 ng = 1.593190 Ne = 1.595274 593679
Glass code (e)

vg = 67.90 Ve = 67.54 595675
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 157343 F-C_ | 0.008736 344/274 A [nm] T

1970 157433 F-C' | 0.008813 Golor Code (80%/5%) ggg 8-?2
1.530 1.57847 C-t 0.006956 355/275 300 0.18
1.129 1.58228 C-A 0.002999 CCl 310 0.99
1.064 1.58299 d-C 0.002650 B 0.00 320 0.45
t 1.58358 e-C 0.004734 G 0.20 330 0.61
s 1.58592 g—d 0.010838 R 0.18 340 0.76
' — 350 0.86
A :.587541 g-F 0.004752 T Beals 560 5527
(r: 1288223 h_—g 0'003935_ CTE(-30,70) [1E-7/°C]| 114 370 0.962
: . "g CTE(100,300) [1E-7/°C]| 132 380 0.980

Cc 1.590961 C-t 0.007377 Te [C] 564 390 0989

He-Ne 1.591354 e—C’ 0.004313 At [°C] 591 200 0992
D 1593112 F-e | 0.004500 sP °cl [ 516 420 0.994
d 1.593190 i-F’ - AP [°C] 545 440 0.994
e 1.595274 S 460 0.995
SP [°C] 639
F 1.599276 : 1 7 : 480 0.996
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.663 500 0.998
F 1.599774 C-t/F-C| 0.7962 Sp. heat [kd/kg-K1| 0.522 550 0.999
g 1.604028 C-AF-C| 0.3433 Ht diffus. (106 m2/ec] 0.309 600 0.998
h 1.607963 d-C/F-C 0.3033 : : 650 0.998
0389 1610358 oy 05419 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 3 800 0.996
! g-dF-C 1.2406 - :
Alkaline detergent res. 3 900 0.996
g-F/F-C 0.5440 - -
s 0.4504 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.998
A0 2.50208083E+00 e/ - - : 1400 0.999
Al ~6.72143907E-03 Ct/F-C'| 0.8371 Acid res. (powder)] T 1600 0.999
eC /F-C| 04894 Mechanical properties 1800 0.997
A2 -5.34313751E-05
F-e/F-C 0.5106 Knoop hardness |290 (3) 2000 0.993
A3 1.28264400E-02 -
yv) 56205388504 i-F' /F-C’ - Abrasion hardness| 540 2200 0.989
. Young's mod. [GPa]| 76.0 2400 0.983
A5 1.21593549E-06 Shear mod. [GPall 293
A6 9.59550869E-08 Deviation of relative partial disp. Pe? p : e 0 298
A7 0.00000000E+00 APdC | -0.0045 St:’::ptiiali;:f ' Specific gravity
A8 0.00000000E+00 APgF 0.0135 [1E-5 nm/om.Pa) | 0-60 41
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) —6.1 —6.1 -6.0| -59 -5.9 -5.8 -58 | -5.8 -5.7 -5.6 -5.3 -5.3 -5.0 -4.8 -4.6
60 to 80 (ref.) —6.1 -6.0 -5.9 -5.9 -5.8 -5.8 -5.7 -5.7 -5.6 -5.5 -5.3 -5.3 -5.0 -4.7 -4.5

40 to 60 -6.0| -6.0 -5.9 -5.8 -5.8 -5.7 -5.7 -5.7 -5.6 -5.5 -5.3 -5.2 -5.0 -4.7 -4.5

20 to 40 -5.9 -5.8 -5.8 -5.7 -5.7 -5.6 -5.6 -5.6 -5.5 54| -52| -5.1 -4.9 -4.6 -4.4

0 to 20 -5.7 -5.7 -5.6 -5.6 -5.5 -5.5 54| -54| -53 -5.2 50| -50| -4.8 45 -4.3
-20to 0 -55 -5.5 54| -54| -53 -5.3 -5.3 -5.2 -5.2 -5.1 -4.9 -4.8 -4.6 44| -42
-40 to —20 -5.3 -5.3 -5.2 -5.1 =5.1 -5.0 50| -50 -49 -4.8 -4.6 -4.6 4.4 =41 -4.0
-60 to —40 (ref.) -49 -49 -49 -4.8 4.7 -4.7 4.7 -47 -4.6 -4.5 43 -4.3 -4.0 -3.8 -3.7
—-70 to —60 (ref.) -4.6 -4.6 45 -4.5 44| -44| -43 -4.3 —4.2 -4.2 -40 | -39 -3.7 -3.5 -3.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -7.1 =7.1 -70 | -6.9 -6.9 -6.8 -6.8 | -6.8 -6.7 —6.6 64| -6.3 —6.1 -5.8 -5.6

60 to 80 -7.1 =7.1 -70 | -70 -6.9 -6.8 -6.8 | -6.8 -6.7 —6.6 64| 64| -6.1 -5.9 -5.7

40 to 60 -7.2 =712 -7.1 -71.0 -70| -6.9 -6.9 -6.9 -6.8 | -6.7 65| -6.5 —6.2 -6.0| -58

20 to 40 -7.2 =712 -7.1 =71 -70 | -70 -70 | -6.9 -6.9 -6.8 —6.6 —6.6 -6.3 —6.1 -5.9

0 to 20 -7.3 -1.3 -7.2 =12 -7.1 -71.0 -70 | -70 -6.9 -6.8 -6.7 —6.6 -6.4 —6.2 -6.0
-20to 0 -74 | -7.3 -7.3 =12 -7.2 =71 =71 =71 -70 | -6.9 -6.7 -6.7 -6.5 -6.3 —6.1

-40 to —20 -74 | -74 -7.3 -1.3 -7.2 =12 -7.2 -71.2 =71 -71.0 -6.8 | -6.8 —6.6 64| -6.2

-60 to —40 =75 =15 -74 | -7.3 -7.3 -1.3 -7.2 -71.2 -7.2 =71 -6.9 -6.9 -6.7 -6.5 -6.3

-70 to —60 =75 =15 =74 -74| -74| -73 -7.3 -1.3 -7.2 =71 -70 | -6.9 -6.8 -6.5 -6.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07864082E-01 Visible Infrared OHARA S-FPM2 HOYA FCD515
Q1 1.08487364E+02 Power ser. eq. 04 53 CDGM H-ZPK5 SCHOTT -
P2 5.74402039E-02 Frac. eq. (ref.) 04 5.6
Q2 1.50165453E-02 2022-/-1 |StP, AP, SP
P3 276204496E-01| [Prod.Frea (AtoD) A | e
Q3 3.75883453E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—PSKH4 Ng = 1.593490 Ne = 1.595604 593670
Glass code (e)
Vg = 67.00 Ve = 66.76 596668
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 156926 F-C_ | 0.008858 335/287 A [nm] T
1970 157059 F-C' | 0.008922 Color Code (80%/5%) ggg 8-8§
1.530 1.57659 C-t 0.007571 345/290 .
- 300 0.20
1.129 1.58162 C-A 0.003150 CcCl 310 0.39
1.064 1.58249 d-C 0.002719 B 0.00 320 058
t 1.58320 e-C 0.004833 G 0.20 330 0.74
s 1.58586 g—d 0.010885 R 0.19 340 0.85
g _ 350 0.917
A 1.587621 g-F 0.004746 Tl praper s 260 0:55E
r 1.589208 h-g 0.003913 CTEC30.70) [1E-7,°C]] 90 370 007E
Cc 1.590771 i-g 0.010532 :
: . : : CTE(100,300) [1E-7/°C]| 114 380 0.985

Cc 1.591206 C-t 0.008006 Te I°C] 297 390 0990

He-Ne 1.591611 e-C’ 0.004398 At [°C] 531 200 0992
D 1 59341 1 F'-e 0004524 StP [Oc] 448 420 0994
d 1.593490 i-F 0.014779 AP [C] 479 440 0.994
. 1595604 o 260[ 0995
: SP [°C] 582
F 1.599629 - 1 - 480 0.996
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.761 500 0.997
F 1.600128 C-t/F-C| 08547 Sp. heat [kJ/kg-K]| 0.619 550 0.998
g 1.604375 C-A'/F-C|__ 0.3556 Ht diffus. (166 n2/eec] 0.375 600 0.999
h 1.608288 d-C/F-C 0.3070 : : 650 0.998
0389 1610663 oy 0.5456 Chemical properties [class] 700 0.998
) 1614907 — — - Acid res. (surface)| 4 800 0.997
g-d/F-C 1.2288 ,
Alkaline detergent res. 4 900 0997
g-F/F-C 0.5358 , :
s 04417 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
AO 2 50453078E+00 g/F-C | 1.1890 Acid res. (powder)| 5 1400 0.995
Al 1.01597822E-02 c-t/F-C'| 08973 1600 0.986
A2 - .08653142E—04 e-C' /F-C 0.4929 Mechanical properties 1800 0968
' F-e/F-C'| 05071 Knoop hardness (416 (4) 2000 0.945
A3 1.27723327E-02 -
i-F' /F-C’ 1.6565 Abrasion hardness| 267 2200 0.87
A4 1.33860625E-04 - 2400 0.81
Young's mod. [GPa]| 81.6 .
A5 3.37285381E-06 Shear mod. [GPall 32.0
A6 -2.56491019E-08 Deviation of relative partial disp. Pe? 01 : v a 0 274
A7 0.00000000E+00 APdC | -0.0005 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0038 [1E-5 nm/om.Pa] | 190 3.28
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -19|( -19] -19| -18| -1.7| -16]| -16| -15| -14] -1.3]| -1.1 -1.1 -0.7 -04 | -0.3
60 to 80 (ref.) -19|( -19] -18| -18| -1.7| -16]| -16| -16| -15]| -14] -1.1 -1.1 -08| -05| -04

40 to 60 -19|( -19| -19| 18| -1.7| -16]| -16| -16| 15| -14| 12| -1.1 -08| -06| -04

20 to 40 -19| -19| 18| -1.7 =17 -16]| -16] -16| -15| -14]| -1.1 -1.1 -08| -06| -05

0 to 20 -18| -18| -1.8| -1.7 -16| -15| -15]| 15| -14| -13]| -1.1 -1.1 -08| -06| -04
-20to 0 =17 -1.7 -16| -16| -15| -14| -14] -14] 13| -12| -10] -1.0| -0.7 -05| -04
-40 to —20 -15| -15| -15| -14| 13| -13| -12| 12| -1.1 -1.1 -09 | -08]| -06 -04 | -03
-60 to —40 (ref.) -13| -13]| -1.2] -1.1 -1.1 -10| -10| -10|] -09| -08| 06| -06] -04| -0. 0.1
—-70 to —60 (ref.) -10|( -10] -09] -09| -08| -07 -0.7 | -0.7 -06 -05| -04| -03[ -0.1 0.1 0.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 29| -29| 28| -2.7 27| -26| -26| -25| -24| -23| -2.1 -2.1 -18| -15| -1.3

60 to 80 -30| -30| 29| -28| -28| -27 27| -26| -26| -25| -22| -22]| -19 -16| -15

40 to 60 -3.1 =3.1 -3.1 -30| -29| -28| 28| -28| -27| 26| 24| -24| -2.1 -1.8 | -1.7

20 to 40 -3.3| -33| -32] -3.1 -30| -30| -30| -29| -29| -28| -26| -25| -23 20| -19

0 to 20 -34| -34| -33| -33| -32| -3.1 -3.1 -3.1 =30 -29| -27| 27| 24| -22| -21
-20to 0 -35| -35| -35| 34| -33| -33| 33| -32| -32| -3.1 29| -29| -26 24| -23

-40 to —20 -3.7| =37 -36| -35| -35| -34| -34| -34| -33| -32| -3.1 -30| -28| -26| -25

-60 to —40 -38| -38| 37| -3.7 -36| -36| -35| 35| -35| -34| 32| -32| -30| 28| -2.7

-70 to —60 -39 -39| -38| -38| -3.7| -37 -3.7| -36| -36| -35| -34| -33]| -3.1 29| -29

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.27151677E-01 Visible Infrared OHARA - HOYA PCD51
Q1 8.43272005E+01 Power ser. eq. 04 2.2 CDGM H-ZPK3 SCHOTT -
P2 455367919E-02 Frac. eq. (ref.) 04 2.2
Q2 157347586E-02 2062-1-1 StP. AR, SF
P3 288484152E-01|  [Prod Frea (AtoD) A | 20T5-4—T [Tt edition
Q3 4.04391028E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—PSKHB Ng = 1.628460 ne = 1.630988 628592
Glass code (e)
Vg = 59.17 Ve = 58.81 631588
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.60535 F-C_ | 0.010621 379/348 A [nm] T
1.970 160635 F-C__| 0.010729 Color Code (80%/5%) 25 -
1.530 1.61107 C-t 0.008250 390/350 300 —
1.129 1.61549 C-A 0.003579 CcCl 310 -
1.064 1.61632 d-C 0.003192 B 0.00 320 Z
t 1.61702 e—C 0.005720 G 0.95 330 -
s 1.61977 g—d 0.013331 R 0.90 340 -
g _ 350 0.08
A 1.621689 g-F 0.005902 Tl praper s 260 036
r 1.623473 h-g 0.004968 CTE(30.70) [IE=7,°C]] 100 370 0'65
Cc 1.625268 i-g 0.013624 GTE(100300) [IE=7/°a1| 122 380 0:82
C 1.625774 C-t 0.008756 Te I°C] 587 390 0904
He-Ne 1.626246 e-C’ 0.005214 At [°C] 618 200 0947
D 1 628366 F'-e 000551 5 StP [Oc] 540 420 0979
d 1.628460 i-F 0.018912 AP [C] 568 440 0.988
e 1.630988 SP [C] 661 ;r'rgg 8331
F 1.635889 Relative partial dispersion Ht cndct. [W/m-K]| 0.665 500 0:995
F 1.636503 cC-t/F-C| 07768 Sp. heat [kJ/ke-K]| 0.520 550 0.998
g 1.641791 C-A'/F-C|__0.3370 Ht diffus. (166 m2/eec] 0.316 600 0.996
h 1.646759 d—-CF-C 0.3005 : : 650 0.995
0389 1.649825 oCF-C| 05386 Gleiiicalprepoitiopleisss 700 0.996
i 1655415 o4, FC 12552 Acid res. (surface) 1 800 0.998
. Alkaline detergent res. 2 900 0.998
g-F/F-C 0.5557 , :
s 0.4678 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
AO 2.60815614E+00 e /F-C | 12827 Acid res. (powder)| 2 1400 0.999
Al ~8.16775932E-03 C-t/F-C'| 08161 . : 1600 0.999
A2 0.00000000E+00 e-C' /F-C 0.4860 Mechanical properties 1800 0995
' F-e/F-C'| 05140 Knoop hardness 413 (4) 2000 0.990
A3 1.50613778E-02 - 00 0983
i-F' /F-C’ 1.7627 Abrasion hardness| 391 22 :
A4 3.69238186E-04 - 2400 0.969
Young's mod. [GPa]| 82.2 :
A5 -1.11180030E-05 sh 4.[GPall 31.9
A6 1.41616753E-06 Deviation of relative partial disp. Pe?r moy : v a 0 289
A7 ~6.52373713E-08 APdC | —0.0034 St:'::;iialr::f ' Specific gravity
A8 6.98536029E-09 APgF 0.0106 [1E-5 nm/cm/Paj 0.70 4.05
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 46| -45| -45| -43| -42| -4.1 =41 —4.1 -39 -38| -34| -34| -30| -25| -23
60 to 80 (ref.) 46| -45| -44| -43| -42| -4.1 =41 —4.1 -40| -38| -35| -34| -30| -26| -23

40 to 60 46| -45| -44 | -43| -42| -4.1 =41 —4.1 -40| -38| -35| -35[ -3.1 27| -24

20 to 40 45| -45| -44 | -43| -42| -4.1 =41 —4.1 -39 -38| -35| 35| -3.1 27| -24

0 to 20 44| -44| -43| 42| -4.1 -40| 40| -40| -39| -3.7 -34 | -34| -3.1 27| -24
-20to 0 43| -42| -42| -4.1 -40| -39 -39| -39 -38| -36| -33| -33| -30| -26| -24
-40 to —20 =41 -40| -40| -39| -38| -3.7 -3.7| -3.7 -36| -34| 32| -32| -28| -25| -23
-60 to —40 (ref.) -38| -38| -37| 36| -35| -34| -34| 34| -33| -32| 29| -29| -26 23| -21
—-70 to —60 (ref.) -35| -35| -34| 33| -32| -32| -3.1 -3.1 =30 -29| 27| -26| -23 20| -1.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 56| -55| 54| 53| -52| -5.1 =5.1 -5.1 50| -48| -45| 44| -40| -36| -3.3

60 to 80 57| -56| -55| 54| -53| 52| 52| 52| -51 -49| 46| -46| -42| -37| -35

40 to 60 -58| -58| 57| 56| -55| 54| 54| -53| 52| -5.1 48| -47| -4.3 40| -3.7

20 to 40 59| -59| 58| -57 56| -55| 55| 55| -54| 52| 49| 49| -45| 42| -39

0 to 20 -60| 60| -59| 58| -57| =57 56| -56| -55| 54| -51 -5.1 4.7 44| -41
-20to 0 —6.1 —6.1 -60| -59| 59| 58| -58| -57 56| -55| 53| 52| -49 46| -43

-40 to —20 62| -62| -6.1 —6.1 -60| -59| 59| 59| -58| -57 54| -54| -5.1 48| -46

-60 to —40 -64| 63| 63| 62| -6.1 —6.1 -60| 60| -59| 58| -56| -56| -53 50| -48

-70 to —60 -64| 64| 64| 63| 62| -62| -6.1 —6.1 -60| -59| 57| 57| -54| -5.1 -5.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.37459258E-02 Visible Infrared OHARA - HOYA -
Q1 8.62953408E+01 Power ser. eq. 04 13.6 CDGM - SCHOTT -
P2 5.86291615E-03 Frac. eq. (ref.) 1.8 16.8
Q2 4.93370242E-02 — _
P3 343011681E-01| |Prod. Frea (AtoD)] A | 383323,:} ;S:f 'ef,\iz'oﬁp
Q3 5.56912524E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BK7A ng = 1.516800 ne = 1518723 517641
Glass code (e)

Vg = 64.14 Ve = 63.91 519639
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.49403 F-C_ | 0.008058 321/280 A [nm] T

1970 149532 F-C' | 0.008116 Golor Code (80%/5%) ggg 8-?2
1.530 1.50110 C-t 0.006968 325/280 300 0.36
1129 150588 C-A__|0.002880 cel 310 06T
1.064 1.50669 d-C 0.002476 B 0.00 320 0.80
t 1.50736 e-C 0.004399 G 0.04 330 0.903
s 1.50982 g—d 0.009899 R 0.02 340 0.954
A 1.511444 eF 0.004317 . 350 0.977
: 1512897 he | 0.003563 Thermal properties 360 0.988
: : g : CTE(-30,70) [1E-7/°C]| 74 370 0.993
c 1514324 e | 0.009602 STETo0s00 e e 90 L ot

c 1514720 C-t__ | 0007364 TR 390 0:597

He-Ne 1.515089 e-C’ 0.004003 At [°C] 613 200 0998
D 1516728 F-e | 0.004113 sP °cl 502 420 0.999
d 1.516800 i~F’ 0.013465 AP [°C] 544 440 0.998
e 1.518723 5 460 0.998
: SP [°C] 715
F 1.522382 : 1 7 : 480 0.999
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.018 500 0.999
F 1.522836 C-t/F-C| 0.8647 Sp. heat [kJ/kg-K]| 0.682 550 0.999
g 1.526699 C-AF-C| 03574 Ht diffus. (166 m2/eee] 0.593 600 0.999
h 1.530262 d-C/F-C 0.3073 : : 650 0.998
0.389 1532427 0, FC| 05459 Shenicallpiopertieslicloss] 700 0.998
i 1536301 o4, FC 12285 Acid res. (surface) 1 800 0.998
- Alkaline detergent res. 1 900 0.997
g-F/F-C 0.5357 - - 7000 0997
: T 0.4422 Climate resistance 1 .
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 3 1200 0.997
A0 2.27110883E+00 g/FC | 1.1916 Acid res oowden| 1 1400 0.977
Al ~9.38988354E-03 c-t/F-C'| 09073 1600 0.987
e—C./F-C'| 0.4932 Mechanical properties 1800 0.960
A2 -1.00277081E-04
F-e/F-C'| 05068 Knoop hardness [506 (5) 2000 0.921
A3 1.09572221E-02 -
i-F'/F-C’ 1.6591 Abrasion hardness| 96 2200 0.81
A4 1.20210067E-04 - 2400 0.75
Young's mod. [GPa]| 79.0 .
A5 3.31079774E-06 sh 4 [cPall 324
A6 -1.48235581E-08 Deviation of relative partial disp. Pe?r moy : v a 0 220
A7 0.00000000E+00 APdC 0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0010 [1E-5 nm/om.Pa] | 3-0% 251
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.7 2.9 3.0 3.3 3.6 3.8
60 to 80 (ref.) 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.5 2.6 2.9 2.9 3.2 3.5 3.7

40 to 60 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.3 2.4 2.6 2.8 2.9 3.1 3.4 3.6

20 to 40 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.3 2.4 2.5 2.8 2.8 3.1 3.3 3.5

0 to 20 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.3 2.4 2.6 2.8 2.8 3.1 3.3 3.5
-20to 0 2.0 2.0 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.8 2.9 3.1 3.3 3.5
-40 to —20 2.1 2.2 2.3 2.3 2.4 2.5 2.5 2.5 2.6 2.7 3.0 3.0 3.2 3.4 3.6
-60 to —40 (ref.) 2.4 2.4 2.5 2.5 2.6 2.7 2.7 2.7 2.8 2.9 3.2 3.2 3.4 3.6 3.8
—-70 to —60 (ref.) 2.6 2.6 2.7 2.8 2.8 2.9 2.9 3.0 3.0 3.2 3.4 3.4 3.6 3.8 40

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.0 1.1 1.2 1.2 1.3 1.4 1.4 1.5 1.6 1.7 2.0 2.0 2.3 2.6 2.8

60 to 80 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.4 1.6 1.8 1.9 2.1 2.4 2.6

40 to 60 0.7 0.8 0.9 0.9 1.0 1.1 1.1 1.1 1.3 1.4 1.7 1.7 1.9 2.2 2.4

20 to 40 0.6 0.6 0.7 0.8 0.9 0.9 1.0 1.0 1.1 1.2 1.5 1.5 1.7 2.0 2.2

0 to 20 0.4 0.5 0.6 0.6 0.7 0.8 0.8 0.8 0.9 1.0 1.3 1.3 1.5 1.8 1.9
-20to 0 0.3 0.3 0.4 0.5 0.5 0.6 0.6 0.6 0.7 0.8 1.1 1.1 1.3 1.5 1.7

-40 to —20 0.1 0.2 0.2 0.3 0.3 0.4 0.4 0.5 0.5 0.7 0.9 0.9 1.1 1.3 1.5

-60 to —40 0.0 0.0 0.1 0.1 0.2 0.2 0.3 0.3 0.4 0.5 0.7 0.7 0.9 1.1 1.3

-70 to —60 -0.2 -0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.2 0.3 0.5 0.6 0.7 0.9 1.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.32131192E-01 Visible Infrared OHARA S-BSL7 HOYA BSC7
Q1 8.52147898E+01 Power ser. eq. 04 3.8 CDGM H-K9L SCHOTT N-BK7
P2 3.48697207E-02 Frac. eq. (ref.) 04 3.9
Q2 1.83584959E-02 2062-1-1 StP. AR, SF
P3 262754051E-01|  [Prod Frea (AtoD) A | 20T5-4—T [Tt edition
Q3 4.39929773E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—BAK1 Ng = 1.572500 Ne = 1.574882 573573
Glass code (e)
Vg = 57.30 Ve = 57.01 575570
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 154903 F-C_ | 0.009992 324/281 A [nm] T
1970 155016 F-C' | 0.010083 Golor Code (80%/5%) ggg 8-?2
1.530 1.55531 C-t 0.008023 335/280 :
- 300 0.33
1.129 1.55991 C-A 0.003436 CCl 310 055
1.064 1.56075 d-C 0.003028 B 0.00 320 0.74
t 1.56145 e-C 0.005410 G 0.07 330 0.86
s 1.56417 g—d 0.012431 R 0.05 340 0.928
; _ - 350 0.964
e e s e
r : : g : CTE(-30,70) [1E-7/°C]| 73 370 0.989
C’ 1.569472 g 0.012339 CTE(100.300) E-7°C1| 83 380 0.992
Cc 1.569953 C-t 0.008504 Te [C] 599 390 0995
He-Ne 1.570402 e-C’ 0.004929 At [°C] 656 200 0996
D 1572411 F-e | 0.005154 s ool 540 420 0.997
d 1.572500 i-F’ 0.017234 AP [°C] 584 440 0.996
e 1.574882 5 460 0.996
: SP [°C] 7157
F 1.579464 : 1 7 : 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.936 500 0.998
F 1.580036 c-t/F-C| 0.8029 Sp. heat [kd/kg-K1| 0.618 550 0.998
g 1.584931 C-AF-C|  0.3439 Ht diffus. 106 mz/eec] 0.476 600 0.998
h 1589484 o Fcl 03030 : : 650 0.997
0389 1592266 oy 05414 Chemical properties [class] 700 0.998
) 1597270 — — - Acid res. (surface) 2 800 0998
g-dF-C 1.2441 -
FoFC 05471 Alkaline detergent res. 2 900 0997
i_ ~FC 0'4557 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.996
A0 2.43258691E+00 g/F-C | 12349 Acid res. (powder)| 2 1400 0.989
Al ~8.22086723E-03 Ct/F-C'| 08434 1600 0.990
eC F-C| 04888 Mechanical properties 1800 0.976
A2 -9.21764324E-05
F-e/F-C 05112 Knoop hardness |467 (5) 2000 0.965
A3 1.43187501E-02 -
i-F' /F-C’ 1.7092 Abrasion hardness| 138 2200 0.916
A4 1.59799832E-04 - 2400 0.88
Young's mod. [GPa]| 73.3 .
A5 8.58344462E-06 Shear mod. [GPal| 293
A6 -1.00538104E-07 Deviation of relative partial disp. Pe? - : . 0 251
A7 0.00000000E+00 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0011 [1E5 nm/omPa) | 3-02 3.17
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.1 3.2 3.3 3.4 3.5 3.7 3.7 3.7 3.9 4.0 4.4 4.4 4.8 5.2 5.4
60 to 80 (ref.) 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.8 4.1 4.2 4.5 4.9 5.2

40 to 60 2.7 2.7 2.8 2.9 3.0 3.1 3.2 3.2 3.3 3.5 3.8 3.8 4.2 4.6 4.8

20 to 40 2.4 2.5 2.6 2.7 2.8 2.9 2.9 2.9 3.1 3.2 3.5 3.6 3.9 4.3 4.5

0 to 20 2.2 2.2 2.4 2.5 2.6 2.7 2.7 2.7 2.8 3.0 3.3 3.3 3.7 4.0 4.3
-20to 0 2.0 2.1 2.2 2.3 2.4 2.5 2.5 2.5 2.7 2.8 3.1 3.1 3.5 3.8 4.1
-40 to —20 2.0 2.0 2.1 2.2 2.3 2.4 2.4 2.4 2.6 2.7 3.0 3.0 3.4 3.7 3.9
-60 to —40 (ref.) 1.9 2.0 2.1 2.2 2.3 2.4 2.4 2.4 2.5 2.7 3.0 3.0 3.3 3.7 3.9
—-70 to —60 (ref.) 2.0 2.0 2.2 2.3 2.3 2.4 2.5 2.5 2.6 2.7 3.0 3.0 3.4 3.7 3.9

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.2 2.4 2.5 2.6 2.7 2.7 2.7 2.9 3.0 3.4 3.4 3.8 4.2 4.4

60 to 80 1.9 1.9 2.1 2.2 2.3 2.4 2.4 2.4 2.6 2.7 3.0 3.1 3.4 3.8 4.1

40 to 60 1.5 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.3 2.6 2.6 3.0 3.3 3.6

20 to 40 1.1 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 2.1 2.2 2.5 2.9 3.1

0 to 20 0.7 0. 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4 1.7 1.7 2.1 2.4 2.7
-20to 0 0.3 0.3 0.4 0.5 0.6 0.7 0.7 0.7 0.8 1.0 1.3 1.3 1.6 2.0 2.2

-40 to —20 0.1 -0.1 0.0 0.1 0.2 0.3 0.3 0.3 0.4 0.6 0.8 0.9 1.2 1.5 1.7

-60 to —40 -0.5 -0.5 -04 | -0.3 -0.2 -0.2 0.1 -0.1 0.0 0.1 0.4 0.4 0.7 1.0 1.2

-70 to —60 -0.9 -0.8 -0.7 -0.6 -0.6 -0.5 -0.5 -04 | -0.3 -0.2 0.1 0.1 0.4 0.7 0.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.25334798E-01 Visible Infrared OHARA - HOYA
Q1 9.83783343E+01 Power ser. eq. 04 5.7 CDGM H-BaK8 SCHOTT N-BAK1
P2 2.36950126E-02 Frac. eq. (ref.) 0.6 6.7
Q2 2.51187977E-02 2022-/-1 |StP, AP, SP
P3 299538486E-01| |[Prod.Frea (AtoD)] C | e
Q3 5.24516443E-03 HIKARI GLASS CO,, LTD.




J-BAK2 ng = 1539960 N, = 1.542123 e

Glass code (e)

Vg = 59.52 Ve = 59.26 542593
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 151748 F-C_ | 0.009072 324/287 A [nm] T
1970 151862 F-C' | 0.009148 Golor Code (80%/5%) ggg o
1.530 1.52379 C-t 0.007438 330/290 300 0.27
1.129 1.52829 C-A 0.003154 CCl 370 050
1.064 1.52909 d-C 0.002761 B 0.00 320 0.74
t 1.52976 e-C 0.004924 G 0.05 330 0.88
s 1.53231 g—d 0.011243 R 0.02 340 0.946
' — 350 0.976
A 1.534045 g-F 0.004932 T Beals 560 0589
r 1.535627 h—g 0.004096 CTEC-30.70) E-1/°C]] 76 0 0,904
((;:' : gg;égg CI:_’gt 888;332 CTE(100,300) [1E-7/°C]| 87 380 0.995
) - . Te [°C] 559 390 0.998
He-Ne 1.538049 e—C’ 0.004484 Af [°C] 624 200 0999
D 1 539879 F'-e 0004664 StP [Oc] 503 420 0999
d 1.539960 i-F’ 0.015498 5 440 0.998
s AP [°C] 549 s e
e . SP [°C] 738 )
480 0.999
F 1.546271 Relative partial dispersion Ht cndct. [W/m-K]| 0.915 500 0.999
F 1.546787 C—t F-C| 08199 Sp. heat [kd/ke-K1| 0.632 550 0.999
: :gg;ggg C-AF-C| 03477 Ht diffus. 106 m2/ee] 0.508 600 0.999
. d-C/F-C 0.3043 - - 650 0.998
0389 1557798 oy 05428 Chemical properties [class] 700 0.999
i 1562285 — — - Acid res. (surface) 1 800 0.998
gd/FC 1.2393 Alkaline detergent res 2 900 0.996
gF F-C| 05437 . = '
s 04515 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.996
A0 2.33616060E+00 e/FC | 12216 Ao res. (powden| 2 1400 0.990
Al ~8.18245071E-03 Ct/F-C| 08612 : : 1600 0.990
A2 29 82753897E-05 e-C'/F-C 0.4902 Mechanical properties 1800 0972
' F-e/F-C'| 05098 Knoop hardness [465 (5) 2000 0.947
A3 1.27499096E-02 -
i-F' /F-C’ 1.6941 Abrasion hardness| 119 2200 0.89
A4 1.22269251E-04
. Young's mod. [GPa]| 70.7 2400 0.85
A5 8.48994057E-06 sh 4 [oPall 28.7
A6 -1.59525058E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 232
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0008 [1E-5 nm/om.Pa] | 2-80 2.84
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.6 1.6 1.7 1.9 2.0 2.1 2.1 2.1 2.2 2.4 2.7 2.8 3.1 3.5 3.7
60 to 80 (ref.) 1.5 1.5 1.7 1.7 1.8 1.9 2.0 2.0 2.1 2.3 2.6 2.6 3.0 3.3 3.5

40 to 60 1.4 1.4 1.5 1.6 1.7 1.8 1.8 1.9 2 2.1 2.4 2.5 2.8 3.1 3.3

20 to 40 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 2.3 2.3 2.7 3.0 3.2

0 to 20 1.2 1.3 1.4 1.5 1.5 1.6 1.7 1.7 1.8 1.9 2.2 2.2 2.6 2.9 3.0
-20to 0 1.2 1.3 1.4 1.4 1.5 1.6 1.6 1.7 1.8 1.9 2.2 2.2 2.5 2.8 3.0
-40 to —20 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.7 1.8 1.9 2.2 2.2 2.5 2.8 2.9
-60 to —40 (ref.) 1.4 1.5 1.6 1.6 1.7 1.8 1.8 1.8 1.9 2.0 2.3 2.3 2.6 2.9 3.0
—-70 to —60 (ref.) 1.6 1.6 1.7 1.8 1.9 1.9 2.0 2.0 2.1 2.2 2.4 2.5 2.7 3.0 3.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.6 0.7 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.4 1.7 1.8 2.2 2.5 2.7

60 to 80 0.5 0.5 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2 1.5 1.6 1.9 2.3 2.5

40 to 60 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.7 0.8 0.9 1.2 1.3 1.6 1.9 2.1

20 to 40 0.0 0.0 0.1 0.2 0.3 0.4 0.4 0.4 0.5 0.7 0.9 1.0 1.3 1.6 1.8

0 to 20 -0.3 -0.2 0.1 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.6 0.7 1.0 1.3 1.5
-20to 0 -0.5 -0.5 -04 | -0.3 -0.2 -0.2 0.1 -0.1 0.0 0.1 0.4 0.4 0.7 0.9 1.1

-40 to —20 -0.8 -0.7 -0.6 -0.6 -0.5 -04| 04| -04] -03 -0.2 0.1 0.1 0.4 0.6 0.8

-60 to —40 -10| -1.0 -0.9 -0.8 -0.8 -0.7 -0.7 -0.7 -0.6 -0.5 -02 | -0.2 0.1 0.3 0.4

-70 to —60 -1.2 -1.2 -1.1 -1.0 -10| -09 -0.9 -0.9 -08 | -0.7 -05| 04| -02 0.1 0.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.22545246E-01 Visible Infrared OHARA S-BAL12 HOYA -
Q1 9.24022804E+01 Power ser. eq. 0.5 1.5 CDGM H-BaK2 SCHOTT N-BAK2
P2 1.79911705E-02 Frac. eq. (ref.) 0.7 1.5
or | rsomume D
P3 290195251E-01|  [Prod Frea (AtoD)] C | 2018-4-1 [Prod. Freq.
Q3 5.32121925E-03 HIKARI GLASS CO,, LTD.




J-BAK4 ng = 1.568830 N, = 1571250 ey

Glass code (e)

Vg = 56.00 Ve = 55.73 571557

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 154426 F-C | 0.010158 353/324 A [nm] T

1.970 154548 F-C_| 0.010250 Color Code (80%/5%) 25 -

1.530 1.55104 C-t 0.008223 360/325 300 —

1.129 1.55592 C-A 0.003502 CcCl 310 =

1.064 1.55680 d-C 0.003079 B 0.00 320 0.02

t 1.55753 e-C 0.005499 G 0.18 330 0.16

s 1.56033 g—d 0.012650 R 0.16 340 0.47

' — 350 0.75

A 1.562249 g-F 0.005571 T Beals 560 59

r 1.564003 h-g 0.004657 CTEC30.70) [IE-7,°C]] 70 0 3057

Cc 1.565751 i- 0.012673 .

’ . : g : CTE(100,300) [1E-7/°C]| 84 380 0974

Cc 1.566241 C-t 0.008713 Te [°Cl 530 390 0985
He-Ne 1.566698 e-C’ 0.005009 At [°C] 635 200 0991

D 1.568740 F-e 0.005241 StP [°C] 525 420 0.995

d 1.568830 i-F’ 0.017662 AP [°C] 566 440 0.996
e 1.571250 5 460 0.997
SP [°C] 725
F 1.575909 : 1 7 : 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.993 500 0.998
F 1.576491 C-t/F-C| 0.8095 Sp. heat [kJ/kg-K]| 0.697 550 0.999
g 1.581480 C-AF-C|  0.3448 Ht diffus. (1e-6 m/eee] 0.500 600 0.998
h 1.586137 d-C/F-C 0.3031 : : 650 0.998
0.389 1588993 o, FC| 05413 Shenicallpiopertieslicloss] 700 0.998
i 1594153 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.2453 -
Alkaline detergent res. 2 900 0.998
g-F/F-C 0.5484 - -
s 0.4585 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999
i-g/F-C 1.2476 - 1400 0.984
A0 2.421 14503E+00 Acid res. (powder) 1 -
Al ~8.99959341E-03 Ct/F-C| 08500 . . 1600 0.990
A2 9 30006854E-05 e-C'/F-C 0.4887 Mechanical properties 1800 0972
- F-e/F-C 05113 Knoop hardness |509 (5) 2000 0.955
A3 1.43071120E-02 - 00 088
i-F' /F-C’ 1.7231 Abrasion hardness| 115 22 :
A4 1.89993274E-04 , 2400 0.83
Young's mod. [GPa]| 82.1 .
A5 6.09602388E-06 Shear mod. [GPall 329
A6 2.25737069E-07 Deviation of relative partial disp. Pe? 01 : v a 0 246
A7 0.00000000E+00 APdC 0.0006 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0020 [1E5 nm/omPa) | 2-62 2.84
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.8 2.9 2.9 3.1 3.2 3.3 3.4 3.4 3.6 3.7 4.1 4.1 4.6 5.0 5.2
60 to 80 (ref.) 2.7 2.7 2.9 3.0 3.1 3.2 3.2 3.3 3.4 3.6 3.9 4.0 4.4 4.8 5.1

40 to 60 2.6 2.6 2.7 2.8 2.9 3.1 3.1 3.1 3.3 3.4 3.8 3.8 4.2 4.6 49

20 to 40 2.5 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.3 3.6 3.7 4.1 4.4 4.7

0 to 20 2.4 2.4 2.5 2.6 2.7 2.8 2.9 2.9 3.0 3.2 3.5 3.5 3.9 4.3 4.5
-20to 0 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.9 3.0 3.1 3.4 3.5 3.9 4.2 4.4
-40 to —20 2.4 2.4 2.5 2.6 2.7 2.8 2.9 2.9 3.0 3.1 3.4 3.5 3.8 4.2 4.4
-60 to —40 (ref.) 2.5 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.2 3.5 3.6 3.9 4.3 4.5
—-70 to —60 (ref.) 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.1 3.3 3.4 3.7 3.7 4.1 4.4 4.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.9 1.9 2.0 2.1 2.2 2.4 2.4 2.4 2.6 2.7 3.1 3.1 3.6 4.0 4.2

60 to 80 1.7 1.7 1.8 1.9 2.0 2.1 2.2 2.2 2.4 2.5 2.9 2.9 3.3 3.7 40

40 to 60 1.4 1.4 1.5 1.6 1.7 1.9 1.9 1.9 2.1 2.2 2.5 2.6 3.0 3.4 3.6

20 to 40 1.1 1.1 1.3 1.4 1.5 1.6 1.6 1.6 1.8 1.9 2.2 2.3 2.7 3.0 3.3

0 to 20 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.5 1.6 1.9 2.0 2.3 2.7 2.9
-20to 0 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.2 1.3 1.6 1.6 2.0 2.3 2.5

-40 to —20 0.3 0.3 0.4 0.5 0.6 0.7 0.7 0.8 0.9 1.0 1.3 1.3 1.7 2.0 2.2

-60 to —40 0.1 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.7 1.0 1.0 1.3 1.7 1.8

-70 to —60 -0.2 -0.1 0.1 0.0 0.1 0.2 0.2 0.2 0.3 0.5 0.7 0.8 1.1 1.4 1.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.32025131E-01 Visible Infrared OHARA S-BAL14 HOYA BAC4
Q1 9.47904687E+01 Power ser. eq. 0.5 41 CDGM H-BaK7 SCHOTT N-BAK4
P2 1.03988255E-02 Frac. eq. (ref.) 0.5 5.1
R e
P3 3.11070528E-01 Prod. Freq. (A to D)| (6] | 2015-4—1 |Color Code
Q3 5.79597844E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-K3 ng = 1518230 = 1520330 e ok
Glass code (e)
Vg = 58.82 = 58.55 520586
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 149627 F-C_ | 0.008811 340/310 A [nm] T
1.970 149739 F-C_| 0.008887 Color Code (80%/5%) 25 -
1.530 1.50247 C-t 0.007229 345/310 300 —
1.129 1.50688 C-A 0.003061 CcCl 310 0.05
1.064 1.50767 d-C 0.002679 B 0.00 320 0.25
t 1.50832 e—C 0.004779 G 0.06 330 0.57
s 1.51081 g—d 0.010933 R 0.03 340 0.81
g — 350 0.923
A 1.512490 gF 0.004801 Tl praper s 260 0566
r 1.514026 h—g 0.003996 CTE(-30.70) [1E-7,°C]| 89 370 0.08%
C’ 1.515551 |jg 0.010833 CTE100300) [IE=7°Cl] 111 380 0.991
C 1.515978 C-t 0.007656 Te I°C] 508 390 0995
He-Ne 1.516375 e-C’ 0.004352 At [°C] 559 200 0997
D 1 51 81 52 F'-e 0004535 StP [Oc] 456 420 0997
d 1.518230 i-F 0.015131 AP [C] 499 440 0.996
. 7520330 e 460] 0997
F 1.524362 - 1 - 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.020 500 0.998
F 1.524865 C-t/F-C| 08205 Sp. heat [kd/ke-K]| 0.771 550 0.998
g 1.529163 C-A'/F-C|_0.3474 Ht diffus. 106 m2/eec] 0.527 600 0.998
h 1.533159 d-C/F-C 0.3041 : : 650 0.997
0.389 1535601 o Fc| 05424 Shenicallpiopertieslicloss] 700 0.998
i 1539996 — — Acid res. (surface) 1 800 0.998
g-d/F-C 1.2408 .
Alkaline detergent res. 1 900 0.998
g F/F-C| 05449 oi - 2 1000 0.998
: h—a F-C 04535 imate resistance .
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 3 1200 0.997
A0 2.27169182E+00 g/FC | 12295 Ao res. (owden| 1 1400 0.989
Al ~8.15289465E-03 C-t/F-C'| 08615 1600 0.990
- — e—C./F-C'| 0.4897 Mechanical properties 1800 0.971
A2 6.46337623E-05
F-e/F-C'| 05103 Knoop hardness 451 (5) 2000 0.945
i-F' /F-C’ 1.7026 Abrasion hardness| 114 d
A4 1.76673730E-04 - 2400 0.85
Young's mod. [GPa]| 70.6 .
A5 1.45062194E-06 sh 4. [cPall 288
A6 2.24852090E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 226
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0008 [1E-5 nm/om.Pa] | 2-62 25
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.4 0.5 0.5 0.7 0.8 0.9 0.9 0.9 1.0 1.2 1.5 1.6 2.0 2.4 2.5
60 to 80 (ref.) 0.3 0.4 0.5 0.6 0.7 0.8 0.8 0.8 0.9 1.1 1.4 1.5 1.9 2.3 2.4

40 to 60 0.3 0.3 0.4 0.5 0.6 0.7 0.7 0.7 0.8 1.0 1.3 1.3 1.8 2.1 2.3

20 to 40 0.2 0.2 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.9 1.2 1.2 1.6 2.0 2.1

0 to 20 0.2 0.2 0.3 0.4 0.5 0.6 0.6 0.6 0.7 0.8 1.1 1.2 1.6 1.9 2.0
-20to 0 0.2 0.2 0.4 0.4 0.5 0.6 0.6 0.6 0.7 0.8 1.1 1.2 1.6 1.9 2.0
-40 to —20 0.3 0.3 0.4 0.5 0.6 0.6 0.7 0.7 0.8 0.9 1.2 1.2 1.6 1.9 2.0
-60 to —40 (ref.) 0.5 0.5 0.6 0.7 0.7 0.8 0.8 0.8 0.9 1.0 1.3 1.4 1.7 2.0 2.1
—-70 to —60 (ref.) 0.7 0.7 0.8 0.9 0.9 1.0 1.0 1.0 1.1 1.2 1.5 1.5 1.9 2.2 2.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C " [He-Ne| d e F F g h 0.389
80 to 90 -05( -05| -03| -03| -02]| -0.1 0.1 0.0 0.1 0.2 0.6 0.6 1.0 1.4 1.6

60 to 80 -07| -06] -05| -04| -03| -03| -02| -02( -0.1 0.0 0.4 0.4 0.8 1.2 1.3

40 to 60 -09( -08] -07| 06| 06| -05| -05| 04| -03]| -0.2 0.1 0.2 0.6 0.9 1.1

20 to 40 -1.1 -1.1 -09( -09]| -08| -0.7 -0.7 | -0.7 -06| -04]| -0.1 -0.1 0.3 0.6 0.8

0 to 20 -13| -13]| -1.2] -1.1 -10( -09]| -09]| -09| -08| -07 -04 | -04 0.0 0.3 0.5
-20to 0 -15| -15| -14| 13| -12]| -12]| 12| -11 -10| -09]| -06| -06| -0.2 0.1 0.2

-40 to —20 17| -1.7 -16| -15| -15| -14| 14| -14] 13| -12| -09| -09| -05( -02]| -0.1

-60 to —40 -19( -19| -18| -18| -1.7| -16]| -16| -16| 15| -14| 12| -1.1 -08| -05| -04

-70 to —60 -2.1 -2.1 -20( -19| -19| -18| -18| -18| -17| -16| -13|] -13] -10[ -0.7| -06

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.31786626E-01 Visible Infrared OHARA S—-NSL3 HOYA E-C3
Q1 9.86678624E+01 Power ser. eq. 0.3 59 CDGM H-K10 SCHOTT
P2 1.83036821E-02 Frac. eq. (ref.) 0.3 6.3
Q2 2.74845709E-02 2062-1-1 StP. AR, SF
P3 2.79397396E-01 Prod. Freq. (A to D)| C | 201641 P::(a)r:?;e:,nce
Q3 5.25409101E-03 HIKARI GLASS CO,, LTD.




ass code (d)
J-K5 ng = 1522490  n, = 1.524594 V522592

Glass code (e)

Vg = 59.21 Ve = 58.95 525590
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 150022 F-C_ | 0.008824 345/318 A [nm] T

1.970 150138 F-C_| 0.008899 Color Code (80%/5%) 25 -
1.530 1.50659 C-t 0.007278 350/320 300 —
1129 151107 C-A__ | 0.003076 ccl 310 -
1.064 1.51187 d-C 0.002687 B - 320 009
t 1.51252 e-C 0.004791 G - 330 0.40
s 1.51503 g—d 0.010937 R - 340 0.70
' — 350 0.86
A 1.516727 gF 0.004800 Thermal properties 260 5.533
: 1518271 he | 0.003993 TSI 360 0.993

C 1.519803 i- 0.010824 -
. I8 : CTE(100,300) [1E-7/°C]| 91 380 0.980

c 1520231 C-t__| 0007706 e Tl T 563 900089
He-Ne 1.520631 e-C’ 0.004363 At [°C] 612 200 0994

D 1 52241 1 F'-e 0004536 StP [Oc] 503 420 0995
d 1.522490 i~F’ 0.015121 AP [°C] 549 440 0.995
e 1.524594 S 460 0.996
: SP [°C] 735
F 1.528627 : 1 7 : 480 0.996
, . Relative partial dispersion Ht endct. [W/m-K]| 1.133 500 0.996
F 1.529130 C-t/F-C| 08248 Sp. heat [kJ/kg-K]| 0.728 550 0.996
g 1.533427 C-A/F-C| 0.3486 Ht diffus. [1E-6 m2/cec] 0.617 600 0.997
h 1.537420 d-C/F-C 0.3045 : : 650 0.997
0.389 1539861 o Fc | 05430 Shenicallpiopertieslicloss] 700 0.996
i 1544251 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.2395 -
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5440 - -
s 0.4525 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.999
A0 2.28421062E+00 e/FC | 12267 Acid res oowden| 1 1400 0.970
Al ~8.15537489E-03 C-t/F-C'| 08659 1600 0.985
A2 1 05573054E-04 e-C'/F-C 0.4903 Mechanical properties 1800 0974
' F-e/F-C'| 05097 Knoop hardness 475 (5) 2000 0.945
A3 1.22386101E-02 -
i-F' /F-C’ 1.6992 Abrasion hardness| 94 2200 0.80
A4 1.10833374E-04 , 2400 0.63
Young's mod. [GPa]| 73.1 .
A5 9.05979458E-06 Shear mod. [GPall 299
A6 -1.07673777E-07 Deviation of relative partial disp. Pe? 01 : v a 0 222
A7 0.00000000E+00 APdC 0.0006 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0010 [1E-5 nm/om.Pa] | 219 2.52
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.8 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.6 2.9 2.9 3.3 3.6 3.9
60 to 80 (ref.) 1.7 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.7 2.8 3.1 3.5 3.7

40 to 60 1.6 1.6 1.7 1.8 1.9 2.0 2.0 2.0 2.1 2.3 2.6 2.6 3.0 3.3 3.5

20 to 40 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.0 2.2 2.5 2.5 2.8 3.2 3.3

0 to 20 1.4 1.5 1.5 1.6 1.7 1.8 1.8 1.9 2.0 2.1 2.4 2.4 2.7 3.0 3.2
-20to 0 1.4 1.5 1.5 1.6 1.7 1.8 1.8 1.8 1.9 2.1 2.3 2.4 2.7 3.0 3.1
-40 to —20 1.5 1.5 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.4 2.4 2.7 3.0 3.1
-60 to —40 (ref.) 1.6 1.7 1.7 1.8 1.9 2.0 2.0 2.0 2.1 2.2 2.5 2.5 2.8 3.0 3.2
—-70 to —60 (ref.) 1.8 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.3 2.4 2.6 2.6 2.9 3.2 3.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.4 1.6 1.9 2.0 2.3 2.7 2.9

60 to 80 0.7 0.7 0.8 0.9 1.0 1.1 1.1 1.1 1.2 1.4 1.7 1.7 2.1 2.4 2.6

40 to 60 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.1 1.4 1.4 1.8 2.1 2.3

20 to 40 0.2 0.2 0.3 0.4 0.5 0.5 0.6 0.6 0.7 0.8 1.1 1.2 1.5 1.8 2.0

0 to 20 0.0 0.0 0.0 0.1 0.2 0.3 0.3 0.3 0.4 0.6 0.8 0.9 1.2 1.5 1.6
-20to 0 -0.3 -0.3 -0.2 -0.1 0.1 0.0 0.1 0.1 0.2 0.3 0.5 0.6 0.9 1.1 1.3

-40 to —20 -0.5 -0.5 -0.5 -04 | -0.3 -0.2 -0.2 -0.2 0.1 0.0 0.3 0.3 0.6 0.8 1.0

-60 to —40 -0.8 -0.8 -0.7 -0.6 -0.6 -0.5 -0.5 -0.5 -04 | -0.3 0.0 0.0 0.3 0.5 0.6

-70 to —60 -10| -09 -0.9 -0.8 -0.8 -0.7 -0.7 -0.6 -0.6 -0.5 -02 | -0.2 0.0 0.3 0.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.36005021E-01 Visible Infrared OHARA - HOYA -
Q1 9.95639722E+01 Power ser. eq. 0.5 9.2 CDGM H-K50 SCHOTT N-K5
P2 1.00006529E-02 Frac. eq. (ref.) 0.6 14.9
Q2 3.33640621E-02 2022-7-1 |StP, AP, SP
P3 289810235E-01| [Prod.Frea (AtoD) D | e
Q3 5.65060229E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—KZFH1 Ng = 1.612660 Ne = 1.615934 613445
Glass code (e)
Vg = 4446 Ve = 44.21 616442
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158013 F-C | 0.013781 348/319 A [nm] T
1.970 158175 F-C_| 0.013931 Color Code (80%/5%) 25 -
1.530 1.58914 C-t 0.010858 355/320 300 —
1.129 1.59556 C-A 0.004649 CClI 310 =
1.064 1.59672 d-C 0.004128 B 0.00 320 0.06
t 1.59767 e—C 0.007402 G 0.19 330 0.32
s 1.60136 g—d 0.017425 R 0.21 340 0.66
' — . 350 0.85
e e = =
r : g : CTE(-30,70) [1E-7/°C]| 57
c 1608532 s | 0018392 370 0.964
: : & : CTE(100,300) [1E-7/°C][ 70 380 0.979
c 1609186 c—t_ 0011512 o] T 548 390 0986
He-Ne 1.609797 e-C’ 0.006748 At [°C] 600 200 0990
D 1 61 2538 F'-e 00071 83 StP [Oc] 500 420 0994
d 1.612660 i-F’ 0.025360 AP [°C] 537 440 0.996
e 1.615934 5 460 0.997
SP [°C] 679
F 1.622313 : 1 7 : 480 0.998
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.991 500 0.998
F 1.623117 Cc-t/F-C | 0.7879 Sp. heat [kJ/kg-K]| 0.738 550 0.999
g 1.630085 C-AF-C| 03373 Ht diffus. (106 mz/eee] 0.479 600 0.999
h 1.636718 d-CF-C 0.2995 : . 650 0.999
0389 1.640855 o CFC| 05371 leiiisalprepoitiopleiass 700 0.999
) 1648477 — — Acid res. (surface) 2 800 0.999
g-dF-C 1.2644 -
FoFC 05640 Alkaline detergent res. 2 900 0.999
i_ ~FC 0.481 3 Climate resistance 2 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.999
A0 2.54674023E+00 g/FC | 13346 Acid res. (powden| 4 1400 0.977
Al ~1.22652610E-02 Ct/F-C'| 08264 1600 0.990
eC./F-C| 0.4844 Mechanical properties 1800 0.980
A2 -1.34279040E-04
F-e/F-C'| 05156 Knoop hardness |580 (6) 2000 0.951
i-F' /F-C’ 1.8204 Abrasion hardness| 133 d
A4 5.22959966E-04 - 2400 0.65
Young's mod. [GPa]| 81.3
A5 -9.93145010E-06 Shear mod. [GPall 326
A6 2.37371768E-06 Deviation of relative partial disp. Pe? 01 : v a 0 249
A7 0.00000000E+00 APdC 0.0023 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0058 [1E-5 nm/om.Pa] | 9-9% 28
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.6 3.7 3.8 4.0 4.1 4.1 4.2 4.4 4.6 5.1 5.1 5.7 6.3 6.7
60 to 80 (ref.) 3.4 3.4 3.6 3.7 3.8 4.0 4.0 4.0 4.2 44 4.9 5.0 5.5 6.1 6.5

40 to 60 3.2 3.3 3.4 3.5 3.7 3.8 3.8 3.9 4.0 4.2 4.7 4.7 5.3 5.8 6.2

20 to 40 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.7 3.9 4.1 4.5 4.6 5.1 5.6 6.0

0 to 20 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.6 3.8 4.0 4.4 4.4 4.9 54 5.8
-20to 0 3.0 3.0 3.2 3.3 3.4 3.5 3.5 3.5 3.7 3.9 4.3 4.3 4.8 5.3 5.6
-40 to —20 3.0 3.0 3.2 3.3 3.4 3.5 3.5 3.5 3.7 3.9 4.3 4.3 4.8 5.3 5.6
-60 to —40 (ref.) 3.2 3.2 3.3 3.4 3.5 3.6 3.6 3.6 3.8 4.0 4.3 4.4 4.8 5.3 5.6
—-70 to —60 (ref.) 3.3 3.4 3.5 3.6 3.6 3.7 3.8 3.8 3.9 4.1 4.5 45 49 5.4 5.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.5 2.6 2.7 2.8 3.0 3.1 3.1 3.2 3.4 3.6 40 4.1 4.7 5.2 5.6

60 to 80 2.3 2.4 2.5 2.6 2.7 2.9 2.9 2.9 3.1 3.3 3.8 3.8 4.4 5.0 5.3

40 to 60 2.0 2.1 2.2 2.3 2.4 2.6 2.6 2.6 2.8 3.0 3.4 3.5 40 4.6 49

20 to 40 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.3 2.5 2.7 3.1 3.1 3.6 4.2 4.5

0 to 20 1.5 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.3 2.7 2.8 3.3 3.8 4.1
-20to 0 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 2.0 2.4 2.4 2.9 3.4 3.7

-40 to —20 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.7 2.0 2.1 2.5 3.0 3.3

-60 to —40 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.7 1.7 2.2 2.6 2.9

-70 to —60 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.8 0.9 1.1 1.4 1.5 1.9 2.3 2.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12852557E-01 Visible Infrared OHARA S-NBM51 HOYA E-ADF10
Q1 6.44828839E+01 Power ser. eq. 1.3 10.3 CDGM H-TF3L SCHOTT N-KZFS4
P2 1.63091315E-02 Frac. eq. (ref.) 1.4 11.8
Q2 4.47179637E-02 20a8 o1 {Erod. Trea
P3 3.23827161E-01 e Fo G D)| A | 2019-4-1 | Transmittance
Q3 6.24486335E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—KZ FH4 Ng = 1.552981 Ne = 1.555374 553551
Glass code (e)

vg = 55.07 Ve = 54.85 555549
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 152623 F-C_ | 0.010041 335/295 A [nm] T

1.970 152769 F-C_ | 0.010126 Color Code (80%/5%) 25 -
1.530 1.53428 C-t 0.008404 345/295 300 012
1129 153978 C-A__ 0003517 cel =0 KE
1.064 1.54074 d-C 0.003058 B 0.00 320 058
t 1.54152 e-C 0.005451 G 0.15 330 0.74
s 1.54445 g—d 0.012452 R 0.13 340 0.84
' — 350 0.906
A 1.546406 gF 0.005469 Thermal properties 260 00T
: 1548174 he | 0.004557 STEC070 e oll 48 360 0.045
c 1549923 s [0012378 Sreo0s00 7ol 63 R e

C 1550410 C_t’ 0008891 Tg [OC] 544 390 0988

He-Ne 1.550865 e-C 0.004964 At [°C] 594 200 0992
D 1 552892 F'-e 00051 62 StP [Oc] 489 420 0996
d 1.552981 i~F’ 0.017275 AP [°C] 530 440 0.997
e 1.555374 SP [°C] 691 ;r'rgg 8333
F 1.559964 Relative partial dispersion Ht cndct. [W/m-K]| 0.934 500 0:999
F 1.560536 c-t/F-C| 0.8370 Sp. heat [kd/kg-K1| 0.737 550 0.999
g 1.565433 C-AF-C| 0.3503 Ht diffus. (1E-6 m2/sec] 0.484 600 0.999
h 1.569990 d-C/F-C 0.3046 : : 650 0.999
0.389 1572780 o, FCc| 05429 Shenicallpiopertieslicloss] 700 0.999
) 1577811 o, FC 12401 Acid res. (surface) 2 800 0.999
. Alkaline detergent res. 3 900 0.997
g-F/F-C 0.5447 - -
s 0.4538 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
AO 2.37404487E+00 e/F-C | 12327 Acid res. (powder)| 3 1400 0.976
Al ~1.07631771E-02 ct/F-C'| 0.8780 1600 0.985
A2 1 28642692E—04 e-C' /F-C 0.4902 Mechanical properties 1800 0975
' F-e/F-C'| 05098 Knoop hardness 409 (4) 2000 0.945
A3 1.35709369E-02 - 00 081
i-F' /F-C’ 1.7060 Abrasion hardness 67 22 8
A4 2.55765647E-04 , 2400 0.59
Young's mod. [GPa]| 66.4 .
A5 —2.23388334E-06 sh 4 [oPall 26.0
A6 491067955E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 275
A7 0.00000000E+00 APdC 0.0025 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0073 [1E-5 nm/om.Pa] | 3-60 2.62
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.9 49 5.0 5.2 5.3 5.4 5.4 5.5 5.6 5.8 6.1 6.1 6.5 6.9 7.2
60 to 80 (ref.) 4.8 4.8 4.9 5.0 5.1 5.3 5.3 5.3 5.5 5.6 5.9 6.0 6.4 6.7 7.0

40 to 60 4.7 4.7 4.8 4.9 5.0 5.1 5.1 5.2 5.3 5.4 5.7 5.8 6.2 6.5 6.7

20 to 40 4.6 4.6 4.7 4.8 4.9 5.0 5.0 5.0 5.1 5.3 5.6 5.6 6.0 6.3 6.5

0 to 20 45 4.5 4.6 4.7 4.8 4.9 4.9 4.9 5.0 5.2 5.4 5.5 5.8 6.1 6.3
-20to 0 45 4.5 45 4.6 4.7 4.8 4.8 4.9 5.0 5.1 5.4 5.4 5.7 6.0 6.2
-40 to —20 45 4.5 4.6 4.7 4.7 48 49 4.9 5.0 5.1 5.4 5.4 5.7 6.0 6.1
-60 to —40 (ref.) 4.6 4.6 4.7 48 4.8 4.9 5.0 5.0 5.1 5.2 5.4 5.5 5.7 6.0 6.1
—-70 to —60 (ref.) 4.8 4.8 4.8 4.9 5.0 5.1 5.1 5.1 5.2 5.3 5.6 5.6 5.9 6.1 6.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.0 40 4.1 4.2 4.3 44 45 45 4.6 48 5.1 5.2 5.6 5.9 6.2

60 to 80 3.8 3.8 3.9 4.0 4.1 4.2 4.2 4.3 4.4 46 49 49 5.3 5.7 5.9

40 to 60 3.5 3.5 3.6 3.7 3.8 3.9 3.9 4.0 4.1 4.2 4.5 4.6 49 5.3 5.5

20 to 40 3.2 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.8 3.9 4.2 4.2 4.6 4.9 5.1

0 to 20 3.0 3.0 3.0 3.1 3.2 3.3 3.3 3.4 3.5 3.6 3.9 3.9 4.2 45 4.7
-20to 0 2.7 2.7 2.8 2.9 2.9 3.0 3.1 3.1 3.2 3.3 3.5 3.6 3.9 4.2 4.3

-40 to —20 2.4 2.4 2.5 2.6 2.7 2.7 2.8 2.8 2.9 3.0 3.2 3.2 3.5 3.8 3.9

-60 to —40 2.2 2.2 2.2 2.3 2.4 2.4 2.5 2.5 2.6 2.7 2.9 2.9 3.2 3.4 3.6

-70 to —60 2.0 1.9 2.0 2.1 2.1 2.2 2.2 2.3 2.3 2.4 2.6 2.7 2.9 3.1 3.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10309099E-01 Visible Infrared OHARA - HOYA -
Q1 6.59547831E+01 Power ser. eq. 04 40 CDGM - SCHOTT -
P2 3.47235922E-02 Frac. eq. (ref.) 0.6 6.1
Q2 2.40152655E-02 2062-1-1 StP. AR, SF
P3 279391962E-01|  [Prod Frea(AtoD)| B | 2016-4-1 [Tst edition
Q3 471244161E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—KZ FH6 Ng = 1.683760 ne = 1.688068 684376
Glass code (e)
vg = 37.64 Ve = 3739 688374
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.64728 F-C | 0018167 354/324 A [nm] T

1.970 164877 F-C_| 0.018404 Color Code (80%/5%) 25 -
1.530 1.65584 C-t 0.013408 370/325 300 —
1129 1.66259 C-A__| 0005907 col 30 -
1.064 1.66389 d-C 0.005363 B 0.00 320 0.01
t 1.66499 e-C 0.009671 G 0.55 330 0.18
s 1.66937 g—d 0.023308 R 0.59 340 0.53
A 1.672490 gF 0.010504 Thermal properties 350 0.75
: 1675419 h-g | 0.009080 STe070 el 66 350 288
((;:' : g;gg% ci:_’gt 88?2‘2“5‘? CTE(100,300) [1E-7/°C]| 87 380 0:948
. - - Tg [°C] 539 390 0.964
He—Ne 1.680031 e—C’ 0.008828 Af [°C] 598 200 0974
D 1 683601 F'-e 0009576 StP [Oc] 496 420 0983
d 1.683760 i-F’ 0.034870 3 440 0.987
1638068 AP [°C] 534 260 0990

© : SP [C] 681 :
F 1.696564 Relative partial dispersion Ht cndct. [W/m-K]1| 0.940 ggg gggi

F 1.697644 C-t/F-C| 0.7380 Sp. heat [kd/ke-Kl| 0.670 550 0997

g 1.707068 C-AF-C| 0.3251 Ht diffus. (1E-6 m2/sec] 0.448 600 0.997
h 1.716148 d-CF-C 0.2952 : . 650 0.998
0.389 1.721865 o, FC| 05323 Shenicallpiopertieslicloss] 700 0.997
i 1732514 o4 FC 12830 :?c: re:t(surffce) 1 ggg gggg
g’F/F-C 0.5762 Clij'na:e i:sig:tanzz 1 1000 0.999
Coef. disp. form. (pwr ser.) h_g/F_C 0.4998 Water res. (powder)| 1 1200 0.999
A0 2.76011543E+00 rg/F-C | 14007 Acid res. (powden)| 1 1400 0.992
Al ~1.23775063E-02 Ct/F-C| 0.7743 : . 1600 0.994
A2 0.00000000E+00 e-C' /F-C 0.4797 Mechanical properties 1800 0984
3 5 24284473602 F-e/F-C'| 05203 Knoo.p hardness |533 (5) 2000 0.971
i-F' /F-C’ 1.8947 Abrasion hardness| 134 2200 0.906
A4 1.15656997E-03 - 2400 0.81
Young's mod. [GPa]| 93.7 .
A5 —-9.74000173E-05 sh 4 [cPall 374
A6 1.85226731E-05 Deviation of relative partial disp. Pe?r moy : v a 0 254
A7 ~1.41521524E-06 APdC 0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 5.92951085E-08 APgF | -0.0030 [1E-5 nm/om.Pa] | 392 3.13
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) 3.2 3.3 3.4 3.6 3.8 4.1 4.1 4.2 4.5 4.8 5.6 5.7 6.7 1.7 8.4
60 to 80 (ref.) 3.1 3.1 3.4 3.5 3.7 3.9 4.0 4.0 4.3 4.7 5.4 5.5 6.4 1.4 8.1

40 to 60 2.9 3.0 3.2 3.4 3.6 3.7 3.8 3.9 4.1 45 5.2 5.2 6.1 7.0 1.7

20 to 40 2.8 2.9 3.1 3.3 3.4 3.6 3.7 3.7 4.0 4.3 4.9 5.0 5.8 6.7 7.3

0 to 20 2.8 2.8 3.0 3.2 3.3 3.5 3.6 3.6 3.9 4.1 4.8 4.8 5.6 6.4 7.0
-20to 0 2.8 2.8 3.0 3.1 3.3 3.5 3.5 3.6 3.8 4.1 4.6 4.7 5.4 6.2 6.8
-40 to —20 2.8 2.9 3.0 3.2 3.3 3.5 3.5 3.6 3.8 4.1 4.6 4.7 5.3 6.1 6.6
-60 to —40 (ref.) 3.0 3.0 3.2 3.3 3.5 3.6 3.6 3.7 3.9 4.1 4.6 4.7 5.3 6.0 6.5
—-70 to —60 (ref.) 3.1 3.2 3.4 3.5 3.6 3.8 3.8 3.9 40 4.3 4.8 48 5.4 6.1 6.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.2 2.4 2.6 2.8 3.0 3.1 3.1 3.4 3.8 4.5 4.6 5.6 6.6 7.3

60 to 80 2.0 2.0 2.2 2.4 2.6 2.8 2.8 2.9 3.2 3.5 4.2 4.3 5.2 6.2 6.9

40 to 60 1.7 1.7 1.9 2.1 2.3 2.5 2.5 2.6 2.8 3.2 3.8 3.9 4.8 5.7 6.3

20 to 40 1.4 1.5 1.6 1.8 2.0 2.2 2.2 2.3 2.5 2.8 3.4 3.5 4.3 5.2 5.8

0 to 20 1.1 1.2 1.4 1.5 1.7 1.8 1.9 1.9 2.2 2.5 3.1 3.1 3.9 4.7 5.3
-20to 0 0.9 0.9 1.1 1.2 1.4 1.5 1.6 1.6 1.8 2.1 2.7 2.7 3.4 4.2 4.7

-40 to —20 0.6 0.6 0.8 0.9 1.1 1.2 1.3 1.3 1.5 1.8 2.3 2.3 3.0 3.7 4.2

-60 to —40 0.3 0.3 0.5 0.6 0.8 0.9 0.9 1.0 1.2 1.4 1.9 1.9 2.5 3.2 3.6

-70 to —60 0.1 0.1 0.3 0.4 0.5 0.7 0.7 0.7 0.9 1.1 1.6 1.6 2.2 2.8 3.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.36151744E-01 Visible Infrared OHARA - HOYA -
Q1 8.82344575E+01 Power ser. eq. 0.7 145 CDGM - SCHOTT -
P2 2.58910372E-02 Frac. eq. (ref.) 2.7 11.2
Q2 4.47526587E-02 2062-1-1 StP. AR, SF
P3 343689118E-01|  |Prod Frea (AtoD) A | 2078-0-T [Tt edition
Q3 6.53259775E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—KZFH7 Ng = 1.732110 ne = 1.735883 732462
Glass code (e)

Vg = 46.18 Ve = 45.93 736459
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.69859 F-C | 0015852 335/290 A [nm] T

1970 1.70002 F-C' | 0.016021 Color Code (80%/5%) ggg 8-8‘7‘
1.530 1.70671 C-t 0.012156 365/290 300 0'24
1.129 1.71299 C-A' 0.005307 CcCl 310 0:46
1.064 1.71419 d-C 0.004752 B 0.00 320 0.64
t 1.71520 e-C 0.008525 G 0.39 330 0.76
s 1.71922 g—d 0.019942 R 0.39 340 0.85
g — 350 0.902
A :72222; g_F 8888232 Thermal properties 360 0938
r 2 h-g 007437 CTE(-30,70) [1E-7/°C]| 65 370 0.960

C 1.727358 i-g 0.020316 :

. : CTE(100,300) [1E-7/°C]| 89 380 0.972

c 1.728109 C-t 0.012907 Te I°C] 508 390 0979
He-Ne 1.728812 e-C’ 0.007774 At [°C] 563 200 0983

D 1 731 970 F'-e 0008247 StP [Oc] 475 420 0987

d 1.732110 i-F' 0.028238 AP [C] 507 440 0.990
e 1.735883 5 460 0.993
: SP [°C] 631
F 1.743210 - 1 - 480 0.995
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.868 500 0.995
F 1.744130 c-t/F-C| 0.7668 Sp. heat [kd/kg-K1| 0.575 550 0.998
g 1.752052 C-AF-C| 0.3348 Ht diffus. [1e-6 mz/eec] 0.371 600 0.998
h 1.759489 d-CF-C 0.2998 : . 650 0.998
0389 1.764068 oCFC| 05378 Sleiiicalprepoitiopleiass 700 0.998
) 1772368 — — Acid res. (surface)| 4 800 0.999
g-d/F-C 1.2580 -
— — Alkaline detergent res. 2 900 0.998
g-F/F-C 0.5578 , -
s 0.4692 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
A0 2.92982429E+00 g/FC | 12816 Acid res owden |3 1400 0.995
Al ~1.15064058E02 C-t/F-C'| 08056 1600 0.995
: e-C' /F-C 0.4852 Mechanical properties 1800 0.987
A2 -9.01320677E-05
F-e/F-C'| 05148 Knoop hardness 580 (6) 2000 0.972
A3 2.42192502E-02 -
i-F' /F-C’ 1.7626 Abrasion hardness| 96 2200 0.944
A4 4.84339860E-04 - 2400 0.82
Young's mod. [GPa]| 107.3
A5 3.92109984E-06 Shear mod. [GPall 416
A6 7.18628425E-07 Deviation of relative partial disp. Pe? 01 : v a 0 290
A7 0.00000000E+00 APdC 0.0017 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0091 [1E-5 nm/om.Pa] | 2-92 407
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.3 5.4 5.6 5.9 6.1 6.3 6.4 6.4 6.7 7.0 1.7 1.7 8.5 9.3 9.8
60 to 80 (ref.) 5.2 5.3 5.6 5.8 6.0 6.2 6.2 6.3 6.5 6.8 7.5 7.6 8.3 9.1 9.6

40 to 60 5.1 5.2 5.4 5.6 5.8 6.0 6.0 6.1 6.4 6.7 7.3 7.3 8.1 8.8 9.3
20 to 40 5.0 5.0 5.3 5.5 5.7 5.9 5.9 6.0 6.2 6.5 7.1 7.2 7.8 8.5 9.0
0 to 20 4.9 5.0 5.2 5.4 5.6 5.8 5.8 5.9 6.1 6.4 6.9 7.0 1.7 8.3 8.8
-20to 0 4.9 5.0 5.2 5.4 5.5 5.7 5.8 5.8 6.0 6.3 6.8 6.9 7.5 8.2 8.6
-40 to —20 5.0 5.0 5.2 5.4 5.6 5.8 5.8 5.8 6.1 6.3 6.8 6.9 7.5 8.1 8.5

—60 to —40 (ref.) 5.1 5.2 5.4 5.6 5.7 5.9 5.9 6.0 6.2 6.4 6.9 1.0 1.5 8.1 8.5

—70 to —60 (ref.) 5.3 5.4 5.6 5.7 5.9 6.1 6.1 6.1 6.3 6.6 7.1 71 1.7 8.2 8.6

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.3 4.3 4.6 48 5.0 5.2 5.3 5.3 5.6 5.9 6.6 6.6 7.4 8.2 8.7
60 to 80 4.1 4.1 4.4 4.6 4.8 5.0 5.0 5.1 5.4 5.7 6.3 6.4 7.1 7.9 8.4
40 to 60 3.8 3.9 4.1 4.3 45 4.7 4.7 48 5.0 5.3 5.9 6.0 6.7 1.4 7.9
20 to 40 3.5 3.6 3.8 4.0 4.2 44 4.4 45 4.7 5.0 5.5 5.6 6.3 7.0 7.4
0 to 20 3.2 3.3 3.5 3.7 3.9 4.0 4.1 4.1 4.4 46 5.2 5.2 5.9 6.5 7.0
-20to 0 2.9 3.0 3.2 3.4 3.6 3.7 3.8 3.8 40 4.3 4.8 49 5.5 6.1 6.5
-40 to —20 2.7 2.7 2.9 3.1 3.3 3.4 3.5 3.5 3.7 4.0 4.4 45 5.1 5.7 6.1
-60 to —40 2.4 2.4 2.6 2.8 2.9 3.1 3.1 3.2 3.4 3.6 4.1 4.1 4.7 5.2 5.6
-70 to —60 2.2 2.2 2.4 2.6 2.7 2.9 2.9 2.9 3.1 3.4 3.8 3.9 4.4 4.9 5.3
Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.34679629E-01 Visible [ Infrared OHARA - HOYA -
Q1 9.52571480E+01 Power ser. eq. 0.6 7.8 CDGM - SCHOTT -
P2 5.85653677E-02 Frac. eq. (ref.) 0.7 6.8
Q2 2.35306968E—02 2062-1-1 StP. AR, SF
—4— ransmittance
P3 3.32892041E-01 Prod. Freq. (A to D)| B | 5018=9-1 [1st edition
Q3 4.88022239E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—KZ FH9 Ng = 1.738000 Ne = 1.743413 738323
Glass code (e)

vg = 32.26 Ve = 3204 743320
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.69481 F-C_ | 0022876 358/330 A [nm] T

1.970 169647 F-C'_| 0.023205 Color Code (80%/5%) 25 -
1.530 1.70434 C-t 0.016396 385/330 300 —
1.129 1.71208 C-A 0.007299 CCl 310 -
1.064 1.71361 d-C 0.006691 B 0.00 320 Z
t 1.71491 e-C 0.012104 G 0.80 330 0.05
s 1.72020 g—d 0.029673 R 0.86 340 0.35
g _ 350 0.67
A 1.724010 g-F 0.013488 Thare preperics 250 052
r 1.727619 h-g 0.011817 CTEC30.70) [IE-7,°C]] 70 370 0.8
Cc 1.731309 i-g 0.033536 GTE(100.300) [IE=7°C1| 94 380 0.926

C 1.732358 C-t 0.017445 Te [°Cl 517 390 0947

He-Ne 1.733341 e-C’ 0.011055 At [°C] 561 200 0962
D 1.737801 F-e 0.012150 StP [°C] 269 420 0.977
d 1.738000 i-F 0.045646 AP [°C] 503 440 0.984
e 1.743413 s 460 0.988
SP [°C] 636
F 1.754185 : 1 T - 480 0.991
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.060 500 0.993
F 1.755563 c-t/F-C| 07167 Sp. heat [kJ/kg-K]| 0.719 550 0.998
g 1.767673 C-AF-C| 03191 Ht diffus. (106 mz/eee] 0,462 600 0.998
h 1.779490 d-CF-C 0.2925 : . 650 0.999
0.389 1.787012 s o FCl 05291 Shenicallpiopertieslicloss] 700 0.999
i 1.801209 — — Acid res. (surface) 1 800 0.999
g-d/F-C 1.2971 ,
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5896 , :
s 05166 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
i-g/F-C 1.4660 , 1400 0.995
A0 2.92190512E+00 Acid res. (powder) 1 -
Al ~1.31913454E-02 C-t/F-C| 07518 1600 0.995
eC /F-C| 04764 Mechanical properties 1800 0.986
A2 —-7.94286252E-05
F-e/F-C'| 05236 Knoop hardness 609 (6) 2000 0.975
i-F' /F-C’ 1.9671 Abrasion hardness| 128 :
A4 7.00950165E-04 - 2400 0.86
Young's mod. [GPa]| 99.9 .
A5 1.24169090E-04 sh 4. [cPall 398
A6 -1.12359582E-05 Deviation of relative partial disp. Pe?r moy : v a 0 256
A7 9.11052912E-07 APdC 0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0006 [1E-5 nm/om.Pa] | 3-9° 3.19
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.5 3.8 4.0 4.3 4.6 4.6 4.7 5.1 5.5 6.5 6.7 8.0 94 10.4
60 to 80 (ref.) 3.3 3.4 3.7 3.9 4.1 4.4 4.4 45 4.9 5.3 6.3 6.4 7.6 9.0 10.0

40 to 60 3.1 3.2 3.4 3.6 3.9 4.1 4.2 4.3 4.6 5.0 5.9 6.0 7.2 8.5 9.4

20 to 40 2.9 3.0 3.2 3.5 3.7 3.9 4.0 4.0 4.4 4.7 5.6 5.7 6.8 8.1 8.9

0 to 20 2.8 2.9 3.1 3.3 3.5 3.7 3.8 3.9 4.2 45 5.3 5.4 6.5 7.6 8.4
-20to 0 2.7 2.8 3.0 3.2 3.4 3.6 3.7 3.7 4.0 44 5.1 5.2 6.2 7.3 8.0
-40 to —20 2.7 2.8 3.0 3.2 3.4 3.6 3.6 3.7 3.9 4.3 5.0 5.1 6.0 7.0 1.7
-60 to —40 (ref.) 2.8 2.9 3.1 3.3 3.4 3.6 3.7 3.7 40 4.3 49 5.0 5.9 6.8 7.4
—-70 to —60 (ref.) 3.0 3.1 3.2 3.4 3.6 3.7 3.8 3.8 4.1 44 5.0 5.1 5.9 6.7 7.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.4 2.5 2.7 3.0 3.2 3.5 3.6 3.6 40 44 5.4 5.6 6.8 8.3 9.3

60 to 80 2.1 2.2 2.5 2.7 2.9 3.2 3.3 3.3 3.7 4.1 5.1 5.2 6.4 7.8 8.7

40 to 60 1.8 1.9 2.1 2.3 2.5 2.8 2.9 2.9 3.3 3.7 4.6 4.7 5.8 7.1 8.0

20 to 40 1.5 1.5 1.8 2.0 2.2 2.4 2.5 2.5 2.8 3.2 4.1 4.2 5.3 6.5 7.3

0 to 20 1.1 1.2 1.4 1.6 1.8 2.0 2.1 2.1 2.4 2.8 3.6 3.7 4.7 5.8 6.6
-20to 0 0.8 0.8 1.1 1.2 1.4 1.6 1.7 1.7 2.0 2.3 3.1 3.2 4.1 5.2 5.9

-40 to —20 0.4 0.5 0.7 0.9 1.0 1.2 1.3 1.3 1.6 1.9 2.6 2.7 3.6 45 5.2

-60 to —40 0.1 0.2 0.3 0.5 0.7 0.8 0.9 0.9 1.2 1.5 2.1 2.2 3.0 3.9 4.5

-70 to —60 0.1 -0.1 0.1 0.2 0.4 0.5 0.6 0.6 0.9 1.1 1.7 1.8 2.6 3.4 40

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.47480163E-01 Visible Infrared OHARA S-NBH53V HOYA NBFD32
Q1 9.14659513E+01 Power ser. eq. 0.9 7.1 CDGM - SCHOTT -
P2 2.74082006E-02 Frac. eq. (ref.) 3.1 7.6
Q2 5.00590165E-02 — _ —
P3 363073654E01| [Prod.Frea (AtoD)] A | oA, OF, Simiar glass type
Q3 7.34787952E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-KZFH10 ng = 1788800  n, = 1.795356 st
Glass code (e)

Vg = 28.42 Ve = 28.21 795282
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.74014 F-C_ | 0027758 366/336 A [nm] T

1.970 174182 F-C__| 0.028195 Color Code (80%/5%) 25 -
1.530 1.74993 C-t 0.019247 415/335 300 —
1.129 1.75831 C-A 0.008678 CCl 310 -
1.064 1.76003 d-C 0.008044 B 0.00 320 Z
t 1.76151 e-C 0.014600 G 1.31 330 -
s 1.76760 g—d 0.036386 R 1.52 340 0.14
' — 350 0.51
A 1.772078 g-F 0.016672 Thare preperics 250 0574
r 1.776354 h-g 0.014795 CTEC30.70) [IE-7,°C]] 70 0 e
Cc 1.780756 i-g 0.042499 GTE(100300) IE=7°C1| 94 380 087

C 1.782011 C-t 0.020502 Te [°Cl 562 390 0907

He-Ne 1.783191 e—C’ 0.013345 At [°C] 601 200 0931
D 1 788559 F'-e 001 4850 StP [Oc] 51 1 420 0959
d 1.788800 i-F’ 0.057479 AP [°C] 546 440 0.969
e 1.795356 5 460 0.975
SP [°C] 679
F 1.808514 : 1 7 : 480 0.980
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.040 500 0.984
F 1.810206 C-t/F-C| 06934 Sp. heat [kJ/kg K| 0.702 550 0.991
g 1.825186 C-AF-C| 0.3126 Ht diffus. (1E-6 m2/sec] 0.445 600 0.995
h 1.839981 d-CF-C 0.2898 : . 650 0.996
0389 1.849498 o CFC| 05260 Gleiiicalprepoitiopleisss 700 0.997
i 1.867685 — — Acid res. (surface) 1 800 0.999
g-d/F-C 1.3108 ,
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.6006 , :
s 05330 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.07658400E+00 e/FC | 15311 Acid res. (powden| 1 1400 0.996
Al ~1.33765417E-02 C-t/F-C| 07272 1600 0.994
eC F-C| 04733 Mechanical properties 1800 0.983
A2 -7.86716819E-05
F-e/F-C'| 05267 Knoop hardness |600 (6) 2000 0.977
i-F' /F-C’ 2.0386 Abrasion hardness| 126 :
A4 8.62482819E-04 - 2400 0933
Young's mod. [GPa]| 102.7 :
A5 2.06057925E-04 sh 4. [cPall 413
A6 —-2.00214781E-05 Deviation of relative partial disp. Pe?r moy : v a 0 245
A7 163512379E-06 APdC | -0.0002 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0039 [1E-5 nm/om.Pa] | 911 3.33
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.1 3.1 3.4 3.7 4.0 4.3 4.4 45 4.9 5.5 6.7 6.9 8.6 10.5 11.9
60 to 80 (ref.) 2.9 3.0 3.3 3.5 3.8 4.1 4.2 4.3 4.7 5.2 6.5 6.6 8.2 10.1 11.4

40 to 60 2.7 2.8 3.0 3.3 3.6 3.8 3.9 4.0 4.4 4.9 6.1 6.2 7.8 9.5 10.8

20 to 40 2.5 2.6 2.9 3.1 3.4 3.6 3.7 3.8 4.2 4.7 5.8 5.9 7.3 9.0 10.2

0 to 20 2.4 2.4 2.7 2.9 3.2 3.5 3.5 3.6 4.0 44 5.5 5.6 6.9 8.5 9.6
-20to 0 2.3 2.4 2.6 2.8 3.1 3.3 3.4 3.5 3.8 4.3 5.2 5.4 6.6 8.1 9.1
-40 to —20 2.3 2.3 2.6 2.8 3.0 3.3 3.4 3.4 3.8 4.2 5.1 5.2 6.4 1.7 8.7
-60 to —40 (ref.) 2.4 2.4 2.7 2.9 3.1 3.3 3.4 3.5 3.8 4.2 5.0 5.1 6.2 15 8.4
—-70 to —60 (ref.) 2.5 2.6 2.8 3.0 3.2 3.5 3.5 3.6 3.9 4.3 5.1 5.2 6.2 1.4 8.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.0 2.1 2.3 2.6 2.9 3.2 3.3 3.4 3.8 44 5.6 5.8 7.4 9.3 10.7

60 to 80 1.7 1.8 2.1 2.3 2.6 2.9 3.0 3.1 3.5 4.0 5.2 5.4 7.0 8.8 10.1

40 to 60 1.4 1.4 1.7 1.9 2.2 2.5 2.6 2.7 3.1 3.6 4.7 4.8 6.3 8.1 9.3

20 to 40 1.0 1.1 1.3 1.6 1.8 2.1 2.2 2.2 2.6 3.1 4.2 4.3 5.7 7.3 8.5

0 to 20 0.6 0.7 1.0 1.2 1.4 1.7 1.8 1.8 2.2 2.7 3.6 3.8 5.1 6.6 1.7
-20to 0 0.3 0.3 0.6 0.8 1.0 1.3 1.4 1.4 1.8 2.2 3.1 3.3 4.5 5.9 6.9

-40 to —20 0.1 0.0 0.2 0.4 0.6 0.9 1.0 1.0 1.3 1.7 2.6 2.7 3.9 5.2 6.1

-60 to —40 -04 | -04]| -0.1 0.1 0.3 0.5 0.5 0.6 0.9 1.3 2.1 2.2 3.2 4.4 5.3

-70 to —60 -07 -06| -04| -0.2 0.0 0.2 0.2 0.3 0.6 0.9 1.7 1.8 2.8 3.9 4.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.27426259E-01 Visible Infrared OHARA S-NBH58 HOYA NBFD29
Q1 8.33940499E+01 Power ser. eq. 1.1 6.2 CDGM - SCHOTT -
P2 2.97710686E-02 Frac. eq. (ref.) 3.9 16.0
Q2 5.39052175E-02 : :
P3 379284474E-01|  [Prod Frea (AtoD) A | 5022-7-1 [Tst edition
Q3 8.02008706E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—KZ FH 1 1 Ng = 1.849340 Ne = 1.857324 849251
Glass code (e)
vg = 25.08 Ve = 2489 857249
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.79293 F-C_ | 0.033869 389/352 A [nm] T
1.970 179477 F-C'_| 0.034445 Color Code (10%/5%) 25 -
1.530 1.80374 C-t 0.022783 400/355 300 —
1.129 181316 C-A__ 10010397 cel 310 -
1.064 181513 d-C__ | 0.009735 B 0.00 320 =
t 1.81682 e-C 0.017719 G 2.80 330 -
s 1.82391 g—d 0.044858 R 3.14 340 -
A 1.829208 eF 0.020724 . 350 0.02
. 1834313 h-e | 0018652 Thermal properties 360 0.23
C ] '839605 - 0'054334 CTE(-30,70) [1E-7/°C]| 67 370 053
’ . ’g : CTE(100,300) [1E-7/°C]| 91 380 0.71
c 1841119 C-t__ | 0024297 T T T 571 390 08T
He-Ne 1.842544 e-C’ 0.016205 At [°C] 610 200 086
D 1849048 F-e 0018240 s el T 519 420] 0920
d 1.849340 i~F’ 0.072968 AP [°C] 554 440 0.946
e 1.857324 SP [°Cl 682 460 0.959
F 1.873474 : 1 7 : 480 0.968
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.060 500 0.976
F 1.875564 C-t/F-C| 06727 Sp. heat [kJ/ke-K]| 0.650 550 0.988
g 1.894198 C-AF-C| _ 0.3070 Ht diffus. (106 mz/eee] 0,462 600 0.995
h 1.912850 d-CF-C 02874 : . 650 0.996
0389 1.924986 o CFC| 05232 Gleiiicalprepoitiopleisss 700 0.996
i 1.948532 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.3245 -
— — Alkaline detergent res. 1 900 0.999
i_F;E_g 82;83 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.27154343E+00 g/FC | 16042 Acid res. (powden| 1 1400 0.997
Al ~1.58798974E-02 Ct/F-C'| 0.7054 1600 0.996
eC F-C| 04705 Mechanical properties 1800 0.989
A2 0.00000000E+00 , — K hard 578 (6) 2000 0983
A3 4.25178613E-02 Fre/F-C 0.5295 moop e 00 0.
i-F' /F-C’ 21184 Abrasion hardness| 141 22 955
A4 5.33307755E-03 - 2400 0.940
Young's mod. [GPa]| 104.4 :
A5 -1.01514038E-03 sh 4. [GPall 41.7
A6 1.98676075E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 253
A7 ~1.79935663E-05 APdC | -0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 7.55791557E-07 APgF 0.0096 [1E5 nm/omPa] | 9-29 353
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.8 3.2 3.5 3.9 4.3 4.4 45 5.1 5.7 7.3 15 9.7 12.3 14.3
60 to 80 (ref.) 2.5 2.6 3.0 3.3 3.6 4.0 4.1 4.2 4.8 5.4 6.9 7.1 9.2 11.7 13.6

40 to 60 2.2 2.3 2.7 3.0 3.3 3.7 3.8 3.9 4.4 5.0 6.4 6.6 8.6 11.0 12.7

20 to 40 2.0 2.1 2.4 2.7 3.0 3.4 3.5 3.6 4.0 4.6 6.0 6.2 8.0 10.3 11.9

0 to 20 1.8 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.3 5.6 5.7 7.5 9.6 11.1
-20to 0 1.7 1.8 2.1 2.3 2.6 2.9 3.0 3.1 3.5 4.0 5.2 5.4 7.0 9.0 10.4
-40 to —20 1.6 1.7 2.0 2.2 2.5 2.7 2.8 2.9 3.3 3.8 49 5.1 6.6 8.4 9.8
-60 to —40 (ref.) 1.7 1.7 2.0 2.2 2.5 2.7 2.8 2.9 3.2 3.7 4.8 49 6.3 8.0 9.3
—-70 to —60 (ref.) 1.8 1.8 2.1 2.3 2.5 2.8 2.9 2.9 3.3 3.7 4.7 49 6.2 7.8 9.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.6 1.7 2.1 2.4 2.7 3.1 3.2 3.4 3.9 46 6.1 6.4 8.5 11.1 13.0

60 to 80 1.3 1.4 1.7 2.1 2.4 2.8 2.9 3.0 3.5 4.2 5.6 5.9 7.9 10.4 12.3

40 to 60 0.9 1.0 1.3 1.6 1.9 2.3 2.4 2.5 3.0 3.6 5.0 5.2 7.1 9.5 11.2

20 to 40 0.4 0.5 0.8 1.1 1.4 1.8 1.9 2.0 2.4 3.0 4.3 45 6.4 8.6 10.2

0 to 20 0.0 0.1 0.4 0.7 0.9 1.3 1.4 1.4 1.9 2.4 3.7 3.9 5.6 7.6 9.2
-20to 0 -04 | -0.3 0.0 0.2 0.5 0.8 0.8 0.9 1.3 1.9 3.0 3.2 4.8 6.7 8.1

-40 to —20 -0.8 -0.7 -0.5 -0.3 0.0 0.3 0.3 0.4 0.8 1.3 2.4 2.5 40 5.8 7.1

-60 to —40 -1.2 -1.2 -0.9 -0.7 -0.5 -0.2 -0.2 -0.1 0.3 0.7 1.7 1.9 3.2 4.9 6.1

-70 to —60 -15 -15 -1.3 -1.1 -0.8 -0.6 -0.5 -0.5 0.1 0.3 1.2 1.4 2.6 4.2 5.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 5.98846067E—-02 Visible Infrared OHARA S-NBH56 HOYA NBFD25
Q1 4.13978242E+01 Power ser. eq. 1.9 13.7 CDGM - SCHOTT -
P2 3.07567172E-02 Frac. eq. (ref.) 5.2 473
Q2 5.84554752E-02 : :
P3 399482781E-01|  [Prod Frea (AtoD) A | 5023-9-1 [Tst edition
Q3 8.83760941E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-KF6 ng = 1517420  n, = 1519777 —_—
Glass code (e)
Vg = 52.20 Ve = 51.93 520519
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.49223 F-C_ | 0.009912 359/334 A [nm] T
1.970 149357 F-C'_| 0.010009 Color Code (80%/5%) 25 -
1.530 1.49959 C-t 0.008080 365/335 300 —
1.129 1.50471 C-A 0.003408 CCl 310 =
1.064 1.50561 d-C 0.002991 B 0.00 320 -
t 1.50635 e-C 0.005348 G 0.30 330 -
s 1.50914 g—d 0.012451 R 0.31 340 0.18
' — 350 0.55
A 1.511021 g-F 0.005530 T Beals 560 583
r 1.512730 h-g 0.004705 CTE-30.70) [IE-1/°C]] 68
c 1514429 = 0.013039 370 0.940
’ . ’g : CTE(100,300) [1E-7/°C]| 79 380 0.970
Cc 1.514905 C-t 0.008556 Te [C] 243 390 0982
He-Ne 1.515348 e-C’ 0.004872 At [°C] 504 200 0988
D 1 51 7332 F'-e 00051 37 StP [Oc] 399 420 0991
d 1.517420 i-F’ 0.017996 AP [°C] 444 440 0.992
e 1.519777 5 460 0.994
SP [°C] 642
F 1.524341 : o T " 480 0.996
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.023 500 0.997
F 1.524914 C-t/FC| 08152 Sp. heat [kJ/kg-K1| 0.748 550 0.999
g 1.529871 C-AF-C| 0.3438 Ht diffus. (166 m2/ee] 0.555 600 0.999
h 1534576 o Fcl 03018 : : 650 0.999
0.389 1537508 0, FC| 05395 Shenicallpiopertieslicloss] 700 0.999
i 1542910 o4, FC 12562 Acid res. (surface) 1 800 0.999
. Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5579 - -
s 0.4747 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.999
A0 2.26653222E+00 g/FC | 13155 Ao res. (owden| 1 1400 0.989
Al ~9.74283829E-03 Ct/F-C| 08548 : . 1600 0.994
A2 T849115572E-05 e-C'/F-C 0.4868 Mechanical properties 1800 0.990
- F-e/F-C 0.5132 Knoop hardness |458 (5) 2000 0.985
A3 1.27195343E-02 - 2200 0921
i-F' /F-C’ 1.7980 Abrasion hardness 84 -
A4 3.15395806E-04 - 2400 0.88
Young's mod. [GPa]| 66.9 .
A5 —-8.83703038E-06 Shear mod. [GPall 275
A6 1.84064027E-06 Deviation of relative partial disp. Pe? 01 : v a 0 21 2
A7 0.00000000E+00 APdC 0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0011 [1E5 nm/omPa) | 3-92 2.47
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.5 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.3 3.7 3.7 4.1 4.6 49
60 to 80 (ref.) 2.3 2.4 2.5 2.6 2.7 2.8 2.8 2.8 3.0 3.1 3.5 3.5 3.9 4.4 4.7

40 to 60 2.2 2.2 2.3 2.4 2.5 2.6 2.6 2.7 2.8 2.9 3.3 3.3 3.7 4.2 4.5

20 to 40 2.0 2.1 2.2 2.2 2.3 2.4 2.5 2.5 2.6 2.8 3.1 3.1 3.5 3.9 4.2

0 to 20 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.5 2.6 2.9 3.0 3.4 3.8 4.1
-20to 0 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.5 2.8 2.9 3.2 3.6 3.9
-40 to —20 1.9 1.9 2.0 2.0 2.1 2.2 2.2 2.3 2.4 2.5 2.8 2.8 3.2 3.6 3.9
-60 to —40 (ref.) 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.3 2.4 2.6 2.9 2.9 3.2 3.6 3.9
—-70 to —60 (ref.) 2.1 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.7 3.0 3.0 3.3 3.7 40

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.6 1.7 1.8 1.9 2.0 .0 2.1 2.2 2.4 2.7 2.7 3.2 3.6 3.9

60 to 80 1.3 1.4 1.5 1.6 1.7 1.8 .8 1.8 1.9 2.1 2.4 2.5 2.9 3.3 3.6

40 to 60 1.0 1.1 1.2 1.3 1.3 1.4 5 1.5 1.6 1.8 2.1 2.1 2.5 3.0 3.3

20 to 40 0.7 0.8 0.9 0.9 1.0 1.1 A 1.2 1.3 1.4 1.8 1.8 2.2 2.6 2.9

0 to 20 0.4 0.5 0.6 0.6 0.7 0.8 8 0.9 1.0 1.1 1.4 1.4 1.8 2.2 2.5
-20to 0 0.1 0.2 0.2 0.3 0.4 0.5 0.5 0.5 0.6 0.8 1.1 1.1 1.4 1.8 2.1

-40 to —20 -0.2 -0.1 0.1 0.0 0.1 0.2 0.2 0.2 0.3 0.4 0.7 0.8 1.1 1.5 1.7

-60 to —40 -0.5 -0.4 -04 | -0.3 -0.2 -0.2 0.1 -0.1 0.0 0.1 0.4 0.4 0.7 1.1 1.3

-70 to —60 -0.7 -0.7 -0.6 -0.5 -0.5 -04| 04| -04] -03 -0.1 0.1 0.1 0.5 0.8 1.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.31586600E-01 Visible Infrared OHARA - HOYA E-CF6
Q1 8.28160644E+01 Power ser. eq. 0.8 50 CDGM H-KF6 SCHOTT -
P2 7.42229602E-03 Frac. eq. (ref.) 0.5 6.5
Q2 5.27857629E-02 2022-7-1 |StP, AP, SP
o T e e
Q3 6.01259424E-03 HIKARI GLASS CO,, LTD.




J-BALF4 ng = 1579570  n, = 1582139 o000

Glass code (e)

Vg = 53.74 Ve = 53.46 582535
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 155505 F-C | 0010784 354/320 A [nm] T
1.970 155620 F-C_| 0.010889 Color Code (80%/5%) 25 -
1.530 1.56144 C-t 0.008521 360/320 300 —
1.129 1.56618 C-A 0.003672 CCl 310 =
1.064 1.56706 d-C 0.003254 B 0.00 320 0.05
t 1.56780 e-C 0.005823 G 0.25 330 0.23
s 1.57066 g—d 0.013482 R 0.22 340 0.52
' — . 350 0.75
S e e
r : g : CTE(-30,70) [1E-7/°C]| 80
c 1576316 s | 0013579 370 0.941
: : & : CTE(100,300) [1E-7/°C]| 99 380 0.970

Cc 1.576832 C-t 0.009037 Te [C] 529 390 0984
He-Ne 1.577314 e-C’ 0.005307 At [°C] 577 200 0991

D 1 579474 F'-e 0005582 StP [Oc] 478 420 0995

d 1.579570 i-F’ 0.018910 AP [°C] 516 440 0.995
. 7582139 ey 460] 0995
F 1.587100 : 1 7 : 480 0.997
, . Relative partial dispersion Ht endct. [W/m-K]| 0.793 500 0.998
F 1.587721 C-t/F-C| 0.7902 Sp. heat [kJ/kg-K]| 0.623 550 0.999
g 1.593052 C-AF-C| _ 0.3405 Ht diffus. (106 mz/eee] 0,409 600 0.999
h 1.598037 d-C/F-C 0.3017 : : 650 0.998
0.389 1.601097 ~ o FC | 05400 Shenicallpiopertieslicloss] 700 0.999
) 1606631 — — Acid res. (surface) 5 800 0998
g-dF-C 1.2502 -
Alkaline detergent res. 3 900 0.998
g-F/F-C 0.5519 - -
s 0.4623 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.45156936E+00 e /F-C | 12592 Acid ros (powden| 4 1400 0.993
Al ~8.35914203E-03 C-t/F-C'| 08299 1600 0.990
eC /F-C| 04874 Mechanical properties 1800 0.977
A2 —-8.88499407E-05
F-e/F-C'| 05126 Knoop hardness [511 (5) 2000 0.962
i-F' /F-C’ 1.7366 Abrasion hardness| 131 -
A4 2.24512880E-04 ; 2400 0.84
Young's mod. [GPa]| 74.3 .
A5 5.89498036E-06 Shear mod. [GPal| 294
A6 2.59209632E-07 Deviation of relative partial disp. Pe? 01 : v a 0 262
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0023 [1E-5 nm/om.Pa] | 3-09 3.13
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.2 2.2 2.3 2.5 2.7 2.8 2.8 2.9 3.1 3.3 3.7 3.8 4.3 4.8 5.1
60 to 80 (ref.) 2.1 2.1 2.3 2.4 2.5 2.7 2.7 2.8 2.9 3.1 3.6 3.6 4.1 4.6 49

40 to 60 2.0 2.0 2.1 2.3 2.4 2.5 2.6 2.6 2.8 3.0 3.4 3.4 3.9 4.4 4.7

20 to 40 1.9 1.9 2.1 2.2 2.3 2.4 2.5 2.5 2.7 2.8 3.2 3.3 3.8 4.2 4.5

0 to 20 1.8 1.9 2.0 2.1 2.2 2.4 2.4 2.4 2.6 2.8 3.1 3.2 3.6 4.1 4.3
-20to 0 1.8 1.8 2.0 2.1 2.2 2.3 2.4 2.4 2.5 2.7 3.1 3.1 3.5 4.0 4.2
-40 to —20 1.9 1.9 2.0 2.1 2.2 2.4 2.4 2.4 2.6 2.7 3.1 3.1 3.5 3.9 4.2
-60 to —40 (ref.) 2.0 2.0 2.2 2.3 2.4 2.5 2.5 2.6 2.7 2.8 3.2 3.2 3.6 4.0 4.2
—-70 to —60 (ref.) 2.2 2.2 2.3 2.4 2.6 2.7 2.7 2.7 2.9 3.0 3.3 3.4 3.8 4.1 4.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.2 1.3 1.4 1.5 1.7 1.8 1.9 1.9 2.1 2.3 2.7 2.8 3.3 3.8 4.1

60 to 80 1.0 1.1 1.2 1.3 1.5 1.6 1.6 1.7 1.9 2.1 2.5 2.5 3.0 3.5 3.8

40 to 60 0.8 0.8 1.0 1.1 1.2 1.3 1.4 1.4 1.6 1.8 2.2 2.2 2.7 3.1 3.4

20 to 40 0.5 0.6 0.7 0.8 0.9 1.1 1.1 1.1 1.3 1.5 1.8 1.9 2.3 2.8 3.1

0 to 20 0.3 0.3 0.4 0.5 0.7 0.8 0.8 0.8 1.0 1.2 1.5 1.6 2.0 2.4 2.7
-20to 0 0.0 0.1 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.9 1.2 1.3 1.7 2.1 2.3

-40 to —20 -0.2 -0.2 0.1 0.0 0.1 0.2 0.3 0.3 0.4 0.6 0.9 1.0 1.3 1.7 2.0

-60 to —40 -0.5 -0.5 -0.3 -0.2 0.1 0.0 0.0 0.0 0.1 0.3 0.6 0.6 1.0 1.4 1.6

-70 to —60 -0.7 -0.6 -0.5 -04| -04| -03 -0.2 -0.2 0.1 0.1 0.4 0.4 0.8 1.1 1.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18078949E-01 Visible Infrared OHARA - HOYA -
Q1 9.26271780E+01 Power ser. eq. 04 52 CDGM H-BaF3 SCHOTT N-BALF4
P2 1.61813352E-02 Frac. eq. (ref.) 04 5.7
G2 |  326808720E-02 30 54T [Tramaritanss
P3 3.09920889E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 5.74581058E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BAF3 Ng = 1.582670 Ne = 1.585648 583465
Glass code (e)

Vg = 4648 Ve = 46.19 586462
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 155565 F-C | 0012535 369/343 A [nm] T

1.970 155686 F-C__| 0.012678 Color Code (80%/5%) 25 -
1.530 1.56243 C-t 0.009605 375/345 300 —
1.129 1.56755 C-A’ 0.004177 CCI 310 —
1.064 1.56851 d-C 0.003741 B - 320 —
t 1.56932 e-C 0.006719 G - 330 0.01
s 1.57252 g—d 0.015892 R - 340 0.03
' — 350 0.19
A 1.574752 gF 0.007098 Thermal properties 260 058
: 1576832 hg | 0.006062 STEC070 e oll BE 360 0.58

C 1.578929 i- 0.016831 -
: : & : CTE(100,300) [1E-7/°C]| 98 380 0917

c 1579520 c-t__| 0010196 T Fel T 558 900960
He-Ne 1.580073 e-C’ 0.006128 At [°C] 612 200 0977

D 1 582559 F'-e 0006550 StP [Oc] 509 420 0989
d 1.582670 i~F’ 0.023195 AP [°C] 547 440 0.991
e 1.585648 S 460 0.992
: SP [°C] 700
F 1591464 e partial dieners 480 0.994
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.097 500 0.994
F 1.592198 C-t/F-C| 0.7663 Sp. heat [kJ/kg-K]| 0.723 550 0.996
g 1.598562 C-AF-C| 0.3332 Ht diffus. (160 mo/eee] 0.554 600 0.994
h 1.604624 d-CF-C 0.2984 : . 650 0.993
0.389 1.608407 ~ o Fc | 05360 Shenicallpiopertieslicloss] 700 0.993
i 1615393 — — Acid res. (surface) 1 800 0.996
g-dF-C 1.2678 -
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5663 - -
s 0.4836 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999
A0 2.45448839E+00 e /F-C | 13427 Ao res. (powden| 1 1400 0.992
Al ~8.67148963E-03 C-t/F-C'| 08042 1600 0.989
eC /F-C| 04834 Mechanical properties 1800 0.968
A2 -1.04715240E-04
F-e/F-C'| 05166 Knoop hardness [483 (5) 2000 0.946
i-F' /F-C’ 1.8295 Abrasion hardness| 134 d
A4 1.54610243E-04 , 2400 0.83
Young's mod. [GPa]| 76.0 .
A5 5.59918259E-05 Shear mod. [GPall 306
A6 -5.01297284E-06 Deviation of relative partial disp. Pe? 01 : v a 0 244
A7 3.17557990E—07 APdC 0.0003 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF | —0.0001 [1E-5 nm/om.Pa] | 2-9% 2.74
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.6 0.6 0.8 1.0 1.1 1.2 1.3 1.3 1.5 1.7 2.2 2.3 2.9 3.5 4.0
60 to 80 (ref.) 0.5 0.6 0.8 0.9 1.0 1.1 1.2 1.2 1.4 1.6 2.1 2.2 2.7 3.4 3.8

40 to 60 0.4 0.5 0.6 0.8 0.9 1.0 1.1 1.1 1.3 1.5 1.9 2.0 2.6 3.2 3.6

20 to 40 0.3 0.4 0.5 0.7 0.8 0.9 1.0 1.0 1.2 1.4 1.8 1.9 2.4 3.0 3.4

0 to 20 0.3 0.3 0.5 0.6 0.7 0.9 0.9 0.9 1.1 1.3 1.7 1.8 2.3 2.8 3.2
-20to 0 0.3 0.4 0.5 0.6 0.7 0.8 0.9 0.9 1.1 1.3 1.7 1.7 2.2 2.8 3.1
-40 to —20 0.4 0.4 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.3 1.7 1.7 2.2 2.7 3.1
-60 to —40 (ref.) 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.1 1.2 1.4 1.8 1.8 2.3 2.8 3.1
—-70 to —60 (ref.) 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.6 1.9 2.0 2.4 2.9 3.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -04 | -0.3 0.1 0.0 0.1 0.3 0.3 0.3 0.5 0.8 1.2 1.3 1.9 2.5 3.0

60 to 80 -0.5 -0.5 -0.3 -0.2 0.1 0.1 0.1 0.1 0.3 0.5 1.0 1.1 1.6 2.3 2.7

40 to 60 -0.8 -0.7 -0.6 -04 | -0.3 -0.2 -0.2 -0.1 0.1 0.3 0.7 0.8 1.3 1.9 2.3

20 to 40 -10| -1.0 -0.8 -0.7 -0.6 -0.5 -04| -04]| -0.2 0.0 0.4 0.5 1.0 1.6 2.0

0 to 20 -1.3 -1.2 -1.1 -0.9 -0.8 -0.7 -0.7 -0.7 -0.5 -0.3 0.1 0.2 0.7 1.2 1.6
-20to 0 -15 -1.4 -1.3 -1.2 -1.1 -1.0 -0.9 -0.9 -08 | -0.6 -02 | -0.2 0.3 0.9 1.2

-40 to —20 -1.7 -1.7 -1.6 -14 | -1.3 -1.2 -1.2 -1.2 -10[ -09 -05 | -05 0.0 0.5 0.9

-60 to —40 20| -19 -1.8 -1.7 -1.6 -1.5 -15 -14| -1.3 -1.1 -08 | -0.8 -0.3 0.2 0.5

-70 to —60 -2.1 -2.1 20| -19 -1.8 -1.7 -1.7 -1.6 -15 -14| -10| -10]| -06 0.1 0.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.15657985E-01 Visible Infrared OHARA - HOYA -
Q1 8.68803305E+01 Power ser. eq. 0.6 7.9 CDGM H-BaF4 SCHOTT -
P2 9.88427417E-03 Frac. eq. (ref.) 0.8 6.7
Q2 5.11274577E-02 2062- 11 {StP.AP. SP, Prod Freq.
P3 3.16699166E-01 Prod. Frea. (AtoD)] D | 2019=4—T [Transmitance
Q3 6.63914300E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—BAF4 Ng = 1.605620 = 1.608924 606435
Glass code (e)
Vg = 43.49 = 43.20 609432
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 157560 F-C_ | 0013927 377/352 A [nm] T
1.970 157696 F-C_| 0.014096 Color Code (80%/5%) 25 -
1.530 1.58321 C-t 0.010604 390/350 300 —
1.129 1.58891 C-A’ 0.004611 CCI 310 —
1.064 1.58998 d-C 0.004139 B - 320 -
t 1.59088 e-C 0.007443 G - 330 -
s 1.59440 g—d 0.017764 R - 340 -
' — 350 0.02
A 1.596870 g-F 0.007976 T Beals 560 0575
r 1.599166 h-g 0.006878 CTE-30.70) IE-1/%C]] 62 0 T
Cc 1.601481 i- 0.019307 -
. I8 : CTE(100,300) [1E-7/°C]| 76 380 0.84

c 1.602134 C-t 0.011257 Te [C] 598 390 0916

He-Ne 1.602745 e-C’ 0.006790 At [°C] 651 200 0950
D 1.605498 F-e 0.007306 StP [°C] = 420 0.973
d 1.605620 i-F’ 0.026461 AP [°C] — 440 0.978
e 1.608924 5 460 0.983
: SP [°C] -
F 1.615408 : 1 7 : 480 0.986
: . Relative partial dispersion Ht cndct. [W/m-K]| 1.058 500 0.989
F 1.616230 C-t/F-C| 07614 Sp. heat [kJ/kg-K]| 0.697 550 0.992
g 1.623384 C-AF-C| 03311 Ht diffus. (106 m2/ee] 0,525 600 0.993
h 1.630262 d-CF-C 02972 : . 650 0.992
0389 1634595 oy 05344 Chemical properties [class] 700 0.992
i 1.642691 — — - Acid res. (surface) 1 800 0.994
g-dF-C 1.2755 -
FoFC 05727 Alkaline detergent res. 1 900 0.996
i_ ~FC 0'4939 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 2.52175840E+00 g/F-C | 13863 Acid res. (powden)| 1 1400 0.982
Al ~9.79498428E-03 Ct/F-C'| 07986 1600 0.990
eC /F-C| 04817 Mechanical properties 1800 0.982
A2 -1.34973275E-04
F-e/F-C'| 05183 Knoop hardness [482 (5) 2000 0.971
A3 1.97297837E-02 - 2200 0.901
i-F' /F-C’ 1.8772 Abrasion hardness| 108 -
A4 7.13034071E-05 - 2400 0.87
Young's mod. [GPa]| 84.6 .
A5 1.03716753E-04 sh 4 [cPall 342
A6 -1.06452623E-05 Deviation of relative partial disp. Pe?r moy : v a 0 236
A7 6.63899530E-07 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0013 [1E-5 nm/omPa) | 311 2.89
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.2 45 4.7 4.8 5.0 5.0 5.1 5.3 5.6 6.2 6.3 7.0 7.8 8.4
60 to 80 (ref.) 4.1 4.4 45 4.7 4.8 4.9 4.9 5.1 5.4 6.0 6.1 6.8 7.6 8.1

40 to 60 3.9 4.2 4.3 4.5 4.7 4.7 4.7 4.9 5.2 5.7 5.8 6.5 7.3 7.8

20 to 40 3.8 4.1 4.2 4.3 45 4.5 4.6 4.8 5.0 5.5 5.6 6.3 7.0 7.5

0 to 20 3.7 4.0 4.1 4.2 4.4 4.4 44 4.6 4.9 5.4 5.4 6.0 6.7 7.2
-20to 0 3.7 3.9 4.0 4.2 4.3 4.3 44 4.5 4.8 5.2 5.3 5.9 6.5 7.0
-40 to —20 3.7 3.9 4.0 4.2 4.3 4.3 44 45 4.7 5.2 5.2 5.8 6.4 6.9
-60 to —40 (ref.) 3.8 4.0 4.1 4.2 44 4.4 44 4.6 48 5.2 5.3 5.8 6.4 6.8
—-70 to —60 (ref.) 4.0 4.2 4.3 4.4 45 45 46 4.7 4.9 5.3 5.4 5.9 6.5 6.9

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C " [He-Ne| d e F F g h 0.389
80 to 90 3.3 3.5 3.7 3.8 4.0 40 4.1 4.3 46 5.2 5.2 6.0 6.8 7.3

60 to 80 3.0 3.3 3.4 3.6 3.8 3.8 3.8 4.1 4.3 49 49 5.7 6.4 7.0

40 to 60 2.7 3.0 3.1 3.3 3.4 3.5 3.5 3.7 4.0 4.5 4.6 5.2 6.0 6.5

20 to 40 2.4 2.7 2.8 3.0 3.1 3.1 3.2 3.4 3.6 4.1 4.2 4.8 55 6.0

0 to 20 2.2 2.4 2.5 2.6 2.8 2.8 2.9 3.0 3.3 3.7 3.8 4.4 5.1 5.6
-20to 0 1.9 2.1 2.2 2.3 2.4 2.5 2.5 2.7 2.9 3.3 3.4 40 4.6 5.1

-40 to —20 1.6 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.5 3.0 3.0 3.6 4.2 4.6

-60 to —40 1.3 1.5 1.6 1.7 1.8 1.8 1.9 2.0 2.2 2.6 2.6 3.1 3.7 4.1

-70 to —60 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.8 1.9 2.3 2.4 2.8 3.4 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10004273E-01 Visible Infrared OHARA S-BAM4 HOYA -
Q1 7.52194401E+01 Power ser. eq. 0.7 8.9 CDGM H-BaF5 SCHOTT N-BAF4
P2 9.42216527E-03 Frac. eq. (ref.) 1.5 8.6
Q2 5.73632071E-02 S g:zgs?lt:me
P3 3.27207024E-01|  [Prod.Frea (AtoD)] D | 2015-4-1 [Color Code, Similar glass type
Q3 6.92180568E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—BAFB Ng = 1.623740 = 1.626893 624470
Glass code (e)
Vg = 47.01 = 46.72 627467
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 159462 F-C_ | 0.013269 373/343 A [nm] T
1.970 159595 F-C_| 0.013418 Color Code (80%/5%) 25 -
1.530 1.60207 C-t 0.010231 385/345 300 —
1.129 1.60764 C-A’ 0.004436 CClI 310 =
1.064 1.60867 d-C 0.003965 B 0.00 320 -
t 1.60954 e-C 0.007118 G 0.67 330 -
s 1.61296 g—d 0.016801 R 0.64 340 0.03
' — 350 0.19
A 1.615339 g-F 0.007497 Thare preperics 250 05
r 1.617550 h-g 0.006395 CTEC-30.70) IE-1/°C]] 67 0 MG
Cc 1.619775 i- 0.017746 .
. I8 : CTE(100,300) [1E-7/°C]| 80 380 0.88

c 1.620402 C-t 0.010858 Te [C] 539 390 0941

He-Ne 1.620988 e-C’ 0.006491 At [°C] 641 200 0967
D 1.623623 F-e 0.006927 StP [°C] 540 420 0.985
d 1.623740 i-F’ 0.024467 AP [°C] 578 440 0.989
e 1.626893 5 460 0.992
: SP [°C] 721
F 1.633044 : 1 7 : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.960 500 0.996
F 1.633820 c-t/F-C| 0.7710 Sp. heat [kd/kg-K1| 0.663 550 0.998
g 1.640541 C-AF-C| 0.3343 Ht diffus. (1E-6 m2/sec] 0.461 600 0.997
h 1.646936 d-CF-C 0.2988 : . 650 0.997
0.389 1.650926 ~ o, Fc| 05364 Shenicallpiopertieslicloss] 700 0.999
i 1658287 4 FC 12662 Acid res. (surface) 1 800 0.999
g . ,
Alkaline detergent res. 2 900 0.999
g-F/F-C 0.5650 - -
s 0.4820 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 2.58219095E+00 g/FC | 13374 Ao res. (powden| 2 1400 0.990
Al ~9.86301021E-03 C-t/F-C'| 08092 1600 0.990
eC F-C| 04838 Mechanical properties 1800 0.979
A2 -1.16286506E-04
F-e/F-C 05162 Knoop hardness |511 (5) 2000 0.966
A3 1.89733467E-02 - 2200 0.901
i-F' /F-C’ 1.8234 Abrasion hardness| 124 :
A4 2.19248923E-04 ; 2400 0.82
Young's mod. [GPa]| 85.7 .
A5 4.98624477E-05 Shear mod. [GPal| 34.0
A6 -4.45223153E-06 Deviation of relative partial disp. Pe? - : v 0 261
A7 3.07817299E-07 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0005 [1E-5 nm/om.Pa] | 212 3.14
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.8 4.0 4.1 4.3 4.3 44 4.6 4.8 5.4 5.4 6.1 6.8 7.3
60 to 80 (ref.) 3.4 3.7 3.8 4.0 4.1 4.2 4.2 4.4 4.7 5.2 5.3 5.9 6.6 7.1

40 to 60 3.3 3.5 3.7 3.8 4.0 4.0 4.1 4.2 45 5.0 5.1 5.7 6.3 6.6

20 to 40 3.2 3.4 3.5 3.7 3.8 3.9 3.9 4.1 4.3 4.8 4.9 5.5 6.1 6.5

0 to 20 3.1 3.3 3.5 3.6 3.7 3.8 3.8 4.0 4.2 4.7 4.7 5.3 5.9 6.3
-20to 0 3.1 3.3 3.4 3.5 3.7 3.7 3.8 3.9 4.1 4.6 4.6 5.2 5.7 6.2
-40 to —20 3.1 3.3 3.5 3.6 3.7 3.7 3.8 3.9 4.1 4.5 4.6 5.1 5.7 6.1
-60 to —40 (ref.) 3.3 3.5 3.6 3.7 3.8 3.8 3.9 40 4.2 4.6 4.7 5.2 5.7 6.1
—-70 to —60 (ref.) 3.4 3.6 3.7 3.8 4.0 40 4.0 4.2 44 4.7 48 5.3 5.8 6.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C " [He-Ne| d e F F g h 0.389
80 to 90 2.5 2.6 2.8 3.0 3.1 3.3 3.3 3.4 3.6 3.8 4.3 4.4 5.1 5.8 6.3

60 to 80 2.3 2.4 2.6 2.7 2.9 3.0 3.1 3.1 3.3 3.6 4.1 4.1 4.8 55 5.9

40 to 60 2.1 2.1 2.3 2.4 2.6 2.7 2.8 2.8 3.0 3.2 3.7 3.8 4.4 5.0 5.5

20 to 40 1.8 1.8 2.0 2. 2.3 2.4 2.5 2.5 2.7 2.9 3.4 3.4 40 4.6 5.1

0 to 20 1.5 1.6 1.7 1.9 2.0 2. 2.2 2.2 2.4 2.6 3.0 3.1 3.6 4.2 4.6
-20to 0 1.2 1.3 1.4 1.6 1.7 1. .8 1.9 2.0 2.2 2.7 2.7 3.2 3.8 4.2

-40 to —20 1.0 1.0 1.2 1.3 1.4 1. 5 1.6 1.7 1.9 2.3 2.4 2.9 3.4 3.8

-60 to —40 0.7 0.7 0.9 1.0 1.1 1. 2 1.3 1.4 1.6 2.0 2.0 2.5 3.0 3.3

-70 to —60 0.5 0.5 0.7 0.8 0.9 1. .0 1.0 1.2 1.3 1.7 1.7 2.2 2.7 3.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10512594E-01 Visible Infrared OHARA - HOYA E-BAF8
Q1 7.79743638E+01 Power ser. eq. 0.5 7.4 CDGM - SCHOTT -
P2 9.62875752E-03 Frac. eq. (ref.) 0.8 7.6
Q2 5.14298507E-02 2002- 11 {SIP. AP, SP___
P3 335700552601  [Prod Frea.(AtoD)] D | 201941 [Transmitiange
Q3 6.49937209E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BAF1 0 Ng = 1.670030 Ne = 1.673410 670471
Glass code (e)

vg = 47.14 Ve = 46.86 673469
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.64083 F-C | 0014213 367/335 A [nm] T

1.970 164204 F-C_| 0.014372 Color Code (80%/5%) 25 -
1.530 1.64770 C-t 0.010760 380/335 300 —
1.129 1.65310 C-A 0.004722 CCl 310 -
1.064 1.65414 d-C 0.004245 B 0.00 320 -
t 1.65502 e-C 0.007625 G 0.61 330 0.01
s 1.65856 g—d 0.017964 R 0.64 340 0.13
; _ 350 0.41
A 1.661063 g-F 0.007996 Thare preperics 250 059
r 1.663410 h—g 0.006778 CTEC3070) [IE-7/°C]] 67 370 085
C’ 1.665785 |—’g 0.018659 GTE(100300) LiE—7°Cl| 83 380 0,922

C 1666455 C_t’ 001 1430 Tg [OC] 581 390 0956

He-Ne 1.667082 e-C 0.006955 At [°C] 640 200 0973
D 1 669905 F'-e 000741 7 StP [Oc] 539 420 0985
d 1.670030 i-F’ 0.025826 AP [°C] 578 440 0.988
e 1.673410 5 460 0.991
F, 1.679998 Relative partial dispersion Ht cndct. [W/m-K]| 0.985 500 0.996
F 1.680827 c-t/F-C| 0.7571 Sp. heat [kJ/ke-K]| 0.564 550 0.999
g 1.687994 C-AF-C| 0.3322 Ht diffus. (1E-6 m2/sec] 0.489 600 0.998
h 1.694772 d-CF-C 02987 : . 650 0.999
0.389 1698973 o FC | 05365 Shenicallpiopertieslicloss] 700 0.999
i 1.706653 o4, FC 12639 Acid res. (surface) 1 800 0.999
. Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5626 - -
s 0.4769 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.72808119E+00 g/FC | 13128 Ao res. (powden| 2 1400 0.999
Al ~9.30210914E-03 C-t/F-C'| 07953 1600 0.992
eC /F-C| 04839 Mechanical properties 1800 0.983
A2 —-7.12221204E-05
F-e/F-C'| 05161 Knoop hardness [534 (5) 2000 0.973
A3 2.08031569E-02 -
i-F' /F-C’ 1.7970 Abrasion hardness| 133 2200 0.940
A4 457311835E-04 , 2400 0.89
Young's mod. [GPa]| 94.8 .
A5 -2.96273778E-06 Shear mod. [GPal| 37.2
A6 1.63114030E-06 Deviation of relative partial disp. Pe? - : v 0 274
A7 0.00000000E+00 APdC 0.0002 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0027 [1E-5 nm/om.Pa] | 2-22 357
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 45 4.5 4.7 4.9 5.1 5.3 5.3 5.4 5.6 5.9 6.5 6.6 7.3 8.0 8.5
60 to 80 (ref.) 4.4 4.4 4.7 4.8 5.0 5.2 5.2 5.3 5.5 5.8 6.3 6.4 7.1 7.8 8.3

40 to 60 4.2 4.3 45 4.7 4.8 5.0 5.1 5.1 5.3 5.6 6.1 6.2 6.9 7.6 8.0

20 to 40 4.1 4.2 4.4 4.6 4.7 4.9 4.9 5.0 5.2 5.4 6.0 6.0 6.7 7.3 7.8

0 to 20 4.1 4.1 4.3 45 4.6 4.8 4.8 4.9 5.1 5.3 5.8 5.9 6.5 7.2 7.6
-20to 0 4.1 4.1 4.3 45 4.6 4.8 4.8 4.8 5.0 5.3 5.8 5.8 6.4 7.0 7.5
-40 to —20 4.1 4.2 4.4 45 4.7 48 4.8 4.9 5.1 5.3 5.8 5.8 6.4 7.0 7.4
-60 to —40 (ref.) 4.3 4.3 45 4.7 4.8 4.9 5.0 5.0 5.2 5.4 5.8 5.9 6.4 7.0 7.4
—-70 to —60 (ref.) 45 4.5 4.7 48 5.0 5.1 5.1 5.2 5.4 5.6 6.0 6.1 6.6 7.1 7.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.4 3.5 3.7 3.9 4.1 4.3 4.3 44 4.6 4.9 5.4 5.5 6.2 7.0 7.5

60 to 80 3.2 3.3 3.5 3.7 3.9 4.0 4.1 4.1 4.4 46 5.2 5.2 5.9 6.6 7.1

40 to 60 3.0 3.0 3.3 3.4 3.6 3.7 3.8 3.8 40 4.3 4.8 49 5.6 6.2 6.7

20 to 40 2.7 2.8 3.0 3.1 3.3 3.4 3.5 3.5 3.7 4.0 4.5 4.6 5.2 5.8 6.3

0 to 20 2.4 2.5 2.7 2.8 3.0 3.1 3.2 3.2 3.4 3.7 4.1 4.2 4.8 5.4 5.9
-20to 0 2.2 2.2 2.4 2.6 2.7 2.8 2.9 2.9 3.1 3.3 3.8 3.9 4.4 5.0 5.4

-40 to —20 1.9 2.0 2.1 2.3 2.4 2.5 2.6 2.6 2.8 3.0 3.5 3.5 4.1 4.6 5.0

-60 to —40 1.6 1.7 1.9 2.0 2.1 2.2 2.3 2.3 2.5 2.7 3.1 3.2 3.7 4.2 4.6

-70 to —60 1.4 1.5 1.7 1.8 1.9 2.0 2.1 2.1 2.3 2.5 2.9 2.9 3.4 3.9 4.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12167309E-01 Visible Infrared OHARA S-BAH10 HOYA BAF10
Q1 9.09103715E+01 Power ser. eq. 0.7 4.2 CDGM H-ZBaF52 SCHOTT N-BAF10
P2 1.25830025E-02 Frac. eq. (ref.) 0.6 55
Q2 4.36118239E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 3.52889109E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 6.43290245E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BAF1 1 Ng = 1.666720 Ne = 1.670002 667483
Glass code (e)
Vg = 48.33 Ve = 48.04 670480
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 163817 F-C | 0.013795 362/331 A [nm] T
1.970 163935 F-C_| 0.013946 Color Code (80%/5%) 25 -
1.530 1.64491 C-t 0.010494 375/330 300 —
1129 1.65021 C-A__| 0004597 cal 30 -
1.064 165123 a-C__ | 0.004127 B 0.00 320 =
t 1.65210 e-C 0.007409 G 0.47 330 0.04
s 1.65555 g—d 0.017398 R 0.46 340 0.22
A 1.657996 eF 0.007730 . 350 0.52
. 1660282 h-e | 0.006529 Thermal properties 360 0.76
C 1'662593 — 0'01 =918 CTE(-30,70) [1E-7/°C]| 67 370 089
: : & : CTE(100,300) [1E-7/°C]| 84 380 0.941
C 1663245 C_t’ 001 1 146 Tg [OC] 573 390 0967
He-Ne 1.663855 e-C 0.006757 At [°C] 631 200 0979
D 1 666598 F'-e 00071 89 StP [Oc] 534 420 0987
d 1.666720 i~F’ 0.024845 AP [°C] 573 440 0.989
e 1.670002 5 460 0.991
SP [°C] 729
F 1.676388 : 1 7 : 480 0.994
. Relative partial dispersion Ht cndct. [W/m-K]| 0.895 500 0.996
F 1.677191 C—t F-C| 0.7607 Sp. hoat [k/ke-K1| 0.563 550 0.998
g 1.684118 C-A/F-C| 0.3332 Ht diffus. (1E-6 m2/sec] 0.442 600 0.997
h 1.690647 d-CF-C 0.2992 : . 650 0.997
0389 1.694683 o CFC| 05371 Gleiiicalprepoitiopleisss 700 0.997
i 1.702036 — — Acid res. (surface) 1 800 0.997
g-dF-C 1.2612 -
— — Alkaline detergent res. 1 900 0.997
g’F/F-C 0.5603 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g/F_C 0.4733 Water res. (powder)| 1 1200 0.998
A0 2.71886836E+00 re/F-C | 12989 Acid res owden| 1 1400 0.997
Al ~9.21086428E-03 Ct/F-C| 0.7992 : . 1600 0.992
A2 5 97080099E-05 e-C' /F-C 0.4845 Mechanical properties 1800 0979
-~ > 095 12556503 F-e, F-C 05155 Knoo.p hardness | 544 (5) 2088 8-970
i-F' /F-C’ 1.7815 Abrasion hardness| 124 22 935
A4 4.23467645E-04 - 2400 0.88
Young's mod. [GPa]| 94.0 .
A5 -1.03717059E-06 sh 4 [oPall 36.8
A6 1.22100678E-06 Deviation of relative partial disp. Pe?r moy : v a 0 277
A7 0.00000000E+00 APdC 0.0001 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0029 [1E-5 nm/om.Pa] | 2-21 3.59
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.3 4.3 45 4.7 4.9 5.0 5.1 5.1 5.4 5.6 6.2 6.3 7.0 1.7 8.1
60 to 80 (ref.) 4.2 4.2 4.4 4.6 4.7 4.9 5.0 5.0 5.2 5.5 6.1 6.1 6.8 1.5 7.9

40 to 60 4.1 4.1 4.3 4.4 4.6 4.8 4.8 4.9 5.1 5.3 5.9 5.9 6.6 7.2 7.6

20 to 40 4.0 40 4.2 4.3 4.5 4.6 4.7 4.7 4.9 5.2 5.7 5.8 6.4 7.0 7.4

0 to 20 3.9 3.9 4.1 4.3 4.4 4.6 4.6 4.7 4.8 5.1 5.6 5.6 6.2 6.8 7.2
-20to 0 3.9 3.9 4.1 4.2 4.4 45 4.6 4.6 4.8 5.0 5.5 5.6 6.1 6.7 7.0
-40 to —20 4.0 40 4.1 4.3 4.4 4.6 4.6 4.6 4.8 5.0 5.5 5.6 6.1 6.6 6.9
-60 to —40 (ref.) 4.1 4.1 4.3 44 4.6 4.7 4.7 48 49 5.2 5.6 5.6 6.2 6.7 7.0
—-70 to —60 (ref.) 4.3 4.3 45 4.6 4.7 4.9 4.9 4.9 5.1 5.3 5.7 5.8 6.3 6.8 7.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.3 3.3 3.5 3.7 3.8 4.0 4.1 4.1 4.3 46 5.2 5.2 5.9 6.6 7.0

60 to 80 3.1 3.1 3.3 3.5 3.6 3.8 3.8 3.9 4.1 44 49 5.0 5.7 6.3 6.7

40 to 60 2.8 2.8 3.0 3.2 3.3 3.5 3.5 3.6 3.8 4.0 4.6 4.6 5.3 5.9 6.3

20 to 40 2.5 2.6 2.7 2.9 3.0 3.2 3.2 3.3 3.5 3.7 4.2 4.3 49 55 5.9

0 to 20 2.3 2.3 2.5 2.6 2.8 2.9 3.0 3.0 3.2 3.4 3.9 3.9 4.5 5.1 5.4
-20to 0 2.0 2.0 2.2 2.3 2.5 2.6 2.7 2.7 2.9 3.1 3.5 3.6 4.2 4.7 5.0

-40 to —20 1.7 1.8 1.9 2.0 2.2 2.3 2.4 2.4 2.6 2.8 3.2 3.3 3.8 4.3 4.6

-60 to —40 1.5 1.5 1.6 1.8 1.9 2.0 2.1 2.1 2.3 2.5 2.9 2.9 3.4 3.9 4.2

-70 to —60 1.3 1.3 1.4 1.6 1.7 1.8 1.8 1.9 2.0 2.2 2.6 2.7 3.1 3.6 3.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.22633232E-01 Visible Infrared OHARA S-BAH11 HOYA BAF11
Q1 1.00010916E+02 Power ser. eq. 0.5 1.9 CDGM H-ZBaF16 SCHOTT -
P2 1.54366657E—02 Frac. eq. (ref.) 0.5 2.8
G2 |  389083675E-02 20151 [ Traramitiancs
P3 3.48798360E-01 Prod. Frea. (Ato D)) C | 2018-4-1 |Prod. Freq.
Q3 6.16825972E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—BAF1 2 Ng = 1.639300 Ne = 1.642685 639448
Glass code (e)
Vg = 4483 Ve = 4454 643445
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.60880 F-C_ | 0.014259 377/346 A [nm] T
1.970 161017 F-C_| 0.014428 Color Code (80%/5%) 25 -
1.530 1.61644 C-t 0.010856 390/345 300 —
1.129 1.62220 C-A 0.004729 CcCl 310 =
1.064 1.62329 d-C 0.004245 B 0.00 320 Z
t 1.62420 e-C 0.007630 G 1.02 330 -
s 1.62780 g—d 0.018137 R 1.06 340 0.01
' — 350 0.1
A 1.630326 g-F 0.008123 T Beals 560 039
r 1.632680 h—g 0.006970 CTEC3070) [IE-7/°C]] 67 0 T
C’ 1.635055 |—’g 0.019455 CTE00.300) E-7°C]| 81 380 083
c 1635725 C—t_ 0011526 o] T 583 390 5.509
He-Ne 1.636352 e-C’ 0.006960 At [°C] 632 200 0947
D 1639174 F-e | 0.007468 SCRES - 420 0.976
d 1.639300 i-F’ 0.026739 AP [°C] — 440 0.985
e 1.642685 5 460 0.989
SP [°C] -
F 1.649314 : 1 7 : 480 0.992
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.856 500 0.995
F 1.650153 C-t/F-C 0.7613 Sp. heat [kJ/kg-K][ 0.586 550 0.997
g 1.657437 C-AF-C| 03317 Ht diffus. (106 mz/eee] 0.453 600 0.997
h 1.664407 d-CF-C 02977 : . 650 0.998
0.389 1668777 s o, FC| 05351 Shenicallpiopertieslicloss] 700 0.998
i 1676892 4 FC 12720 Acid res. (surface) 1 800 0.998
g . ,
Alkaline detergent res. 2 900 0.999
g-F/F-C 0.5697 - -
s 0.4888 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.62810335E+00 e/FC | 13644 Ao res. (powden| 2 1400 0.990
Al ~9.95087731E-03 Ct/F-C'| 07989 1600 0.990
: e-C' /F-C' 0.4824 Mechanical properties 1800 0.981
A2 -1.44740792E-04
F-e/F-C 05176 Knoop hardness |535 (5) 2000 0.968
A3 2.06473464E-02 - 2200 0906
i-F' /F-C’ 1.8533 Abrasion hardness| 144 :
A4 1.62531777E-04 - 2400 0.81
Young's mod. [GPa]| 98.2 .
A5 7.85240289E-05 sh 4. [cPall 388
A6 -7.45350927E-06 Deviation of relative partial disp. Pe?r moy : v a 0 265
A7 4.83617341E-07 APdC 0.0003 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0005 [1E-5 nm/om.Pa] | 213 3.23
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.2 3.3 3.4 3.6 3.8 4.0 4.0 4.1 4.3 4.6 5.2 5.3 6.0 6.6 6.9
60 to 80 (ref.) 3.1 3.1 3.3 3.5 3.6 3.8 3.9 3.9 4.1 44 5.0 5.1 5.8 6.4 6.6

40 to 60 3.0 3.0 3.2 3.3 3.5 3.6 3.7 3.7 3.9 4.2 4.8 4.8 5.5 6.1 6.3

20 to 40 2.8 2.9 3.0 3.2 3.3 3.5 3.5 3.6 3.8 4.0 4.6 4.6 5.3 5.8 6.0

0 to 20 2.8 2.8 2.9 3.1 3.2 3.4 3.4 3.5 3.7 3.9 4.4 45 5.1 5.6 5.8
-20to 0 2.7 2.7 2.9 3.0 3.2 3.3 3.4 3.4 3.6 3.8 4.3 4.4 4.9 54 5.6
-40 to —20 2.8 2.8 2.9 3.0 3.2 3.3 3.4 3.4 3.6 3.8 4.2 4.3 49 5.3 5.5
-60 to —40 (ref.) 2.9 2.9 3.0 3.2 3.3 3.4 3.5 3.5 3.7 3.9 4.3 4.4 49 5.3 5.5
—-70 to —60 (ref.) 3.0 3.1 3.2 3.3 3.4 3.6 3.6 3.6 3.8 4.0 4.4 45 5.0 5.4 5.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.3 2.4 2.6 2.8 3.0 3.0 3.0 3.3 3.5 4.1 4.2 49 55 5.8

60 to 80 2.0 2.0 2.2 2.4 2.5 2.7 2.8 2.8 3.0 3.3 3.9 3.9 4.6 5.2 5.5

40 to 60 1.7 1.8 1.9 2.1 2.2 2.4 2.4 2.5 2.7 2.9 3.5 3.6 4.2 4.8 5.0

20 to 40 1.4 1.5 1.6 1.8 1.9 2.1 2.1 2.2 2.3 2.6 3.1 3.2 3.8 4.3 4.5

0 to 20 1.2 1.2 1.3 1.5 1.6 1.7 1.8 1.8 2.0 2.2 2.7 2.8 3.4 3.9 4.1
-20to 0 0.9 0.9 1.0 1.2 1.3 1.4 1.5 1.5 1.7 1.9 2.4 2.4 3.0 3.5 3.6

-40 to —20 0.6 0.6 0.7 0.8 1.0 1.1 1.1 1.2 1.3 1.5 2.0 2.1 2.6 3.0 3.3

-60 to —40 0.3 0.3 0.4 0.5 0.7 0.8 0.8 0.9 1.0 1.2 1.6 1.7 2.2 2.6 2.7

-70 to —60 0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.8 0.9 1.3 1.4 1.9 2.3 2.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.01418564E-01 Visible Infrared OHARA S-BAM12 HOYA -
Q1 7.16266791E+01 Power ser. eq. 04 114 CDGM - SCHOTT -
P2 9.76853251E-03 Frac. eq. (ref.) 0.9 10.4
Q2 5.44636973E-02 gg}g:z:} 'Pr't(a)rés?li;t;nce, CTE(100,300)
P3 3.42089890E-01|  [Prod Frea AtoD)] D | 2015-4-1 [Color Gode, Prod. Freq.
Q3 6.70566733E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BASFZ Ng = 1.664460 Ne = 1.668844 664359
Glass code (e)

vg = 35.87 Ve = 35.60 669356
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 162927 F-C | 0018524 386/355 A [nm] T

1.970 163062 F-C__| 0.018787 Color Code (80%/5%) 25 -
1.530 1.63707 C-t 0.013329 400/355 300 —
1.129 1.64339 C-A' 0.005933 CClI 310 -
1.064 1.64464 d-C 0.005428 B 0.00 320 Z
t 1.64570 e-C 0.009812 G 1.52 330 -
s 1.65000 g—d 0.024007 R 1.49 340 -
g _ 350 0.01
e = =
5 1659032 e T0027342 OTECSbIO LIET/e) B4 370 0.42
’ . ’g : CTE(100,300) [1E-7/°C]| 98 380 0.69

Cc 1.659883 C-t 0.014180 Te I°C] 572 390 084

He-Ne 1.660682 e-C’ 0.008961 At [°C] 614 200 0916
D 1.664298 F-e 0.009826 3 420 0.969
StP [°C] 515
d 1.664460 i-F 0.037139 AP [C] 557 440 0.983
. 1668844 o 260[ 0987
F 1.677556 Relative partial dispersion Ht cndct. [W/m-K]| 1.060 500 0:993
F 1678670 Ct/F-C| 07196 Sp. hoat [k /kg-K]| 0.657 550 0.997
g 1.688467 C-A'/F-C|__ 0.3203 Ht diffus. (166 m2/eec] 0.523 600 0.996
h 1.698048 d-C/F-C 0.2930 : : 650 0.995
0.389 1.704168 o FC | 05297 Shenicallpiopertieslicloss] 700 0.998
i 1.715809 — — Acid res. (surface) 1 800 0.998
g-d/F-C 1.2960 :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5890 , :
s 05172 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
i-g/F-C 1.4760 , 1400 0.993
A0 2.69527127E+00 Acid res. (powder) 1 -
Al ~1.09541476E-02 C-t/F-C| 07548 1600 0.988
: e-C' /F-C' 04770 Mechanical properties 1800 0.972
A2 0.00000000E+00
F-e/F-C'| 05230 Knoop hardness [503 (5) 2000 0.952
A3 2.34490053E-02 -
i-F' /F-C’ 1.9768 Abrasion hardness| 175 2200 0.89
A4 1.90163560E-03 ; 2400 0.84
Young's mod. [GPa]| 84.8 :
A5 -3.68276327E-04 Shear mod. [GPall 33.9
A6 7.49770823E-05 Deviation of relative partial disp. Pe? - : v 0 252
A7 | ~7.09432490E-06 APdC_| -0.0004 et Specific gravity
A8 3.01058679E-07 APgF 0.0048 [1E-5 nm/om.Pa] | 291 3.08
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.8 0.9 1.1 1.3 1.5 1.7 1.8 1.9 2.2 2.6 3.4 3.5 4.6 5.9 6.8
60 to 80 (ref.) 0.7 0.8 1.0 1.2 1.4 1.6 1.7 1.7 2.0 2.4 3.2 3.3 4.4 5.6 6.5

40 to 60 0.6 0.7 0.9 1.1 1.2 1.4 1.5 1.6 1.8 2.2 3.0 3.1 4.1 5.2 6.1

20 to 40 0.5 0.6 0.8 0.9 1.1 1.3 1.4 1.4 1.7 2.0 2.8 2.9 3.8 4.9 5.7

0 to 20 0.5 0.5 0.7 0.9 1.0 1.2 1.3 1.3 1.6 1.9 2.6 2.7 3.6 4.6 5.3
-20to 0 0.5 0.5 0.7 0.9 1.0 1.2 1.2 1.3 1.5 1.8 2.5 2.6 3.4 4.4 5.0
-40 to —20 0.5 0.6 0.8 0.9 1.0 1.2 1.3 1.3 1.5 1.8 2.4 2.5 3.3 4.2 4.8
-60 to —40 (ref.) 0.7 0.8 0.9 1.0 1.2 1.3 1.4 1.4 1.6 1.9 2.5 2.6 3.3 4.1 4.7
—-70 to —60 (ref.) 0.9 0.9 1.1 1.2 1.4 1.5 1.5 1.6 1.8 2.0 2.6 2.7 3.4 4.2 4.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.2 [ -0.1 0.1 0.3 0.5 0.7 0.8 0.8 1.1 1.5 2.3 2.5 3.5 4.8 5.7

60 to 80 -04 | -03]| -0.1 0.1 0.3 0.5 0.5 0.6 0.9 1.3 2.1 2.2 3.2 4.4 5.3

40 to 60 -06( -06| -04| -0.2 0.0 0.2 0.2 0.3 0.6 0.9 1.7 1.8 2.8 3.9 4.7

20 to 40 -09( -08] -06| -05| -03]| -0.1 0.1 0.0 0.2 0.6 1.3 1.4 2.3 3.4 4.2

0 to 20 -1.1 -1.1 -09( -08|] -06]| -04| 04| -03]| -0.1 0.2 0.9 1.0 1.9 2.9 3.6
-20to 0 -14| -14] -12] -10| 09| -07 -07| 06| -04] -0.1 0.5 0.6 1.4 2.4 3.0

-40 to —20 -17( -16] -15] -13| -12|] -10| -10| 09| -0.7]| -05 0.1 0.2 1.0 1.8 2.5

-60 to —40 -19| -19| -1.7] -16| -15| -13| -13| -13[ -1.1 -08| -03| -0.2 0.5 1.3 1.9

-70 to —60 -2.1 -2.1 -19| -18| -1.7| -16| -15]| -15] -13| -11 -05 | -05 0.2 0.9 1.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P 1.00362810E-01 Visible [ Infrared OHARA - HOYA -
Q1 7.32458985E+01 Power ser. eq. 0.8 6.2 CDGM - SCHOTT N-BASF2
P2 1.42101815E-02 Frac. eq. (ref.) 2.3 10.7
s e
P3 3.46573289E-01 Prod. Freq. (A to D)| C | 2018-4—1 [Prod. Freq.
Q3 7.65094042E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—BASFG Ng = 1.667550 Nne = 1.671331 668419
Glass code (e)

vg = 4187 Ve = 41.60 671416
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 163334 F-C | 0015942 389/352 A [nm] T

1.970 163489 F-C__ | 0.016139 Color Code (80%/5%) 25 -
1.530 1.64203 C-t 0.012079 405/350 300 —
1.129 1.64851 C-A’ 0.005259 CCI 310 —
1.064 1.64972 d-C 0.004729 B 0.00 320 -
t 1.65074 e—C 0.008510 G 2.06 330 -
s 1.65475 g—d 0.020382 R 2.13 340 -
' — 350 0.03
Tl Lo s e W
5 1662821 ~ 0022320 oTECo0Iv e/ 08 370 0.8
: : & : CTE(100,300) [1E-7/°C]| 81 380 0.70

C 1663567 C_t’ 0012825 Tg [OC] 600 390 082

He-Ne 1.664265 e-C 0.007764 At [°C] 644 200 089
D 1 66741 0 F'-e 0008375 StP [Oc] 551 420 0949
d 1.667550 i-F’ 0.030546 AP [°C] 536 440 0.969
e 1.671331 s T°C] 710 460 0.979
F 1.678763 : 1 7 : 480 0.985
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.899 500 0.990
F 1.679706 c-t/F-C | 0.7577 Sp. heat [kJ/kg K[ 0.653 550 0.995
g 1.687932 C-AF-C| 03299 Ht diffus. (106 mz/eee] 0,429 600 0.996
h 1.695862 d-CF-C 0.2966 : . 650 0.996
0.389 1.700870 o, FCc| 05338 Shenicallpiopertiesliclioss] 700 0.997
) 1710252 — — Acid res. (surface) 7 800 0998
g-dF-C 1.2785 -
Alkaline detergent res. 2 900 0.999
g-F/F-C 0.5751 - -
s 0.4974 Climate resistance 2 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.71408053E+00 g/F-C | 1.4001 Acid ros (powden| 4 1400 0.992
Al ~1.14438690E-02 C-t/F-C'| 07947 1600 0.990
eC /F-C'| 0.4811 Mechanical properties 1800 0.979
A2 -1.85062065E-04
F-e/F-C'| 05189 Knoop hardness [510 (5) 2000 0.962
i-F' /F-C’ 1.8927 Abrasion hardness| 128 :
A4 1.30291556E-04 - 2400 0.73
Young's mod. [GPa]| 88.7
A5 1.18143460E-04 sh 4 [cPall 350
A6 -1.18586652E-05 Deviation of relative partial disp. Pe?r moy : v a 0 268
A7 7.68022789E-07 APdC 0.0005 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0010 [1E-5 nm/om.Pa] | 213 3.21
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.4 2.5 2.6 2.8 3.0 3.2 3.2 3.3 3.5 3.8 4.4 45 5.4 6.2 6.8
60 to 80 (ref.) 2.3 2.3 2.5 2.7 2.9 3.0 3.1 3.1 3.4 3.6 4.2 4.3 5.1 6.0 6.5

40 to 60 2.2 2.2 2.4 2.5 2.7 2.9 2.9 2.9 3.2 3.4 4.0 4.1 4.9 5.7 6.2

20 to 40 2.1 2.1 2.2 2.4 2.5 2.7 2.8 2.8 3.0 3.3 3.8 3.9 4.6 54 5.9

0 to 20 2.0 2.0 2.2 2.3 2.4 2.6 2.6 2.7 2.9 3.1 3.7 3.7 4.4 5.2 5.6
-20to 0 2.0 2.0 2.1 2.3 2.4 2.5 2.6 2.6 2.8 3.0 3.5 3.6 4.3 5.0 5.4
-40 to —20 2.0 2.0 2.2 2.3 2.4 2.6 2.6 2.6 2.8 3.0 3.5 3.6 4.2 49 5.3
-60 to —40 (ref.) 2.2 2.2 2.3 2.4 2.5 2.7 2.7 2.7 2.9 3.1 3.6 3.6 4.2 4.9 5.3
—-70 to —60 (ref.) 2.3 2.3 2.5 2.6 2.7 2.8 2.9 2.9 3.1 3.3 3.7 3.8 4.3 5.0 5.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.4 1.4 1.6 1.8 2.0 2.1 2.2 2.2 2.5 2.8 3.4 3.5 4.3 5.2 5.7

60 to 80 1.2 1.2 1.4 1.6 1.7 1.9 2.0 2.0 2.2 2.5 3.1 3.2 40 4.8 5.4

40 to 60 0.9 0.9 1.1 1.3 1.4 1.6 1.6 1.7 1.9 2.1 2.7 2.8 3.6 4.4 49

20 to 40 0.6 0.7 0.8 1.0 1.1 1.3 1.3 1.4 1.6 1.8 2.3 2.4 3.1 3.9 4.4

0 to 20 0.4 0.4 0.5 0.7 0.8 0.9 1.0 1.0 1.2 1.5 2.0 2.0 2.7 3.5 3.9
-20to 0 0.1 0.1 0.2 0.4 0.5 0.6 0.7 0.7 0.9 1.1 1.6 1.7 2.3 3.0 3.4

-40 to —20 -0.2 -0.2 0.1 0.1 0.2 0.3 0.3 0.4 0.6 0.8 1.2 1.3 1.9 2.5 2.9

-60 to —40 -0.5 -0.5 -04 | -0.3 0.1 0.0 0.0 0.1 0.2 0.4 0.8 0.9 1.5 2.1 2.5

-70 to —60 -0.7 -0.7 -0.6 -0.5 -04 | -0.2 -0.2 -0.2 0.0 0.1 0.6 0.6 1.2 1.7 2.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.01508388E-01 Visible Infrared OHARA - HOYA -
Q1 6.45319879E+01 Power ser. eq. 0.7 10.4 CDGM - SCHOTT -
P2 1.08815270E-02 Frac. eq. (ref.) 1.4 9.7
G2 |  572169663E-02 301541 [Tramaritanss
P3 3.52821748E-01 Prod. Frea. (Ato D)) C | 2018-4-1 |Prod. Freq.
Q3 6.86732413E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—BASF7 Ng = 1.701540 = 1.705598 702410
Glass code (e)
Vg = 41.02 = 40.73 706407
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.66819 F-C_ | 0017103 377/346 A [nm] T
1.970 166950 F-C__| 0.017322 Color Code (80%/5%) 25 -
1.530 1.67568 C-t 0.012575 395/345 300 —
1.129 1.68171 C-A’ 0.005568 CCI 310 —
1.064 1.68290 d-C 0.005057 B 0.00 320 _
t 1.68391 e-C 0.009115 G 1.12 330 -
s 1.68799 g—d 0.021894 R 1.19 340 -
g — 350 0.11
A 1.690915 gF 0.009848 Thermall properties 360 040
r 1.693675 h-g 0.008492 CTEC30.70) HE=7/°C]| 67 370 0'68
C’ 1696483 i_’g _ CTE(100,300) [1E-7/°C]| 82 380 0.84
C 1697278 C_t’ 0013370 Tg [OC] 579 390 0909
He-Ne 1.698024 e-C 0.008320 At [°C] 639 200 0944
D 1.701390 F-e 0.009002 StP [°C] 534 420 0.972
d 1.701540 i-F - AP [°C] 577 440 0.980
e 1.705598 5 460 0.985
F 1.713586 Relative partial dispersion Ht cndct. [W/m-K]| 0.985 500 0:992
F 1.714600 C-t/F-C | 0.7353 Sp. heat [kJ/kg-K1[ 0.583 550 0.996
g 1.723434 C-AF-C| 0.3256 Ht diffus. (1E-6 m2/sec] 0.464 600 0.997
h 1.731926 d-CF-C 02957 : . 650 0.997
0389 1737268 oy 05329 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0.997
! g-d F-C 1.2801 - :
Alkaline detergent res. 1 900 0.996
g¢F/F-C 0.5758 - . 7000 0.996
: T 0.4965 Climate resistance 1 .
Coef. disp. form. (pwr ser.) : g/F S - Water res. (powder)| 1 }288 8.997
A0 2.82115391E+00 &7 T _ : 4 996
o 50514408502 O F—C 07719 Acid res. (powder) 1 1600 0991
A2 29 24350756E-05 e-C' /F-C 0.4803 Mechanical properties 1800 0.982
' F-e/F-C'| 05197 Knoop hardness [531 (5) 2000 0.973
A3 2.49821665E-02 - 00 0
i-F'/F-C’ - Abrasion hardness| 115 22 938
Ad 5.23468025E-04 , 2400 0.88
Young's mod. [GPa]| 97.2 .
A5 3.70259835E-05 sh 4 [oPall 38.2
A6 —-2.14786963E-06 Deviation of relative partial disp. Pe?r mOY : v a 0 272
A7 2.97698375E-07 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0003 [1E-5 nm/om.Pa] | 23/ 3.63
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 45 4.7 5.0 5.2 5.4 5.4 5.5 5.8 6.1 6.9 7.0 7.9 8.9 9.6
60 to 80 (ref.) 4.4 4.7 4.8 5.0 5.2 5.3 5.4 5.6 6.0 6.7 6.8 1.7 8.7 9.3

40 to 60 4.2 45 4.7 4.9 5.1 5.1 5.2 5.4 5.8 6.5 6.6 7.4 8.3 8.9

20 to 40 4.1 4.4 45 4.7 4.9 5.0 5.0 5.3 5.6 6.3 6.3 7.2 8.1 8.6

0 to 20 4.1 4.3 45 4.6 4.8 4.9 4.9 5.2 5.5 6.1 6.2 7.0 7.8 8.3
-20to 0 4.0 4.3 4.4 4.6 4.8 4.8 4.9 5.1 5.4 6.0 6.1 6.8 7.6 8.1
-40 to —20 4.1 4.3 44 4.6 48 4.8 4.9 5.1 5.4 5.9 6.0 6.7 15 8.0
-60 to —40 (ref.) 4.2 4.4 4.6 4.7 4.9 4.9 5.0 5.2 5.9 6.0 6.1 6.8 15 7.9
—-70 to —60 (ref.) 4.4 4.6 48 49 5.1 5.1 5.1 5.3 5.6 6.1 6.2 6.9 15 8.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C " [He-Ne| d e F F g h 0.389
80 to 90 3.4 3.7 3.9 4.1 4.3 4.4 44 4.7 5.1 5.8 5.9 6.8 7.8 8.5

60 to 80 3.2 3.5 3.7 3.9 4.1 4.1 4.2 45 48 5.5 5.6 6.5 15 8.1

40 to 60 3.0 3.2 3.4 3.6 3.8 3.8 3.9 4.1 45 5.1 5.2 6.1 7.0 7.6

20 to 40 2.7 2.9 3.1 3.3 3.4 3.5 3.5 3.8 4.1 4.8 4.8 5.7 6.5 7.1

0 to 20 2.4 2.6 2.8 2.9 3.1 3.2 3.2 3.5 3.7 4.4 45 5.2 6.0 6.6
-20to 0 2.1 2.3 2.5 2.6 2.8 2.9 2.9 3.1 3.4 40 4.1 4.8 5.6 6.1

-40 to —20 1.8 2.0 2.2 2.3 2.5 2.5 2.6 2.8 3.0 3.6 3.7 4.4 5.1 5.6

-60 to —40 1.5 1.7 1.9 2.0 2.2 2.2 2.2 2.4 2.7 3.2 3.3 3.9 4.6 5.1

-70 to —60 1.3 1.5 1.6 1.8 1.9 2.0 2.0 2.2 2.4 2.9 3.0 3.6 4.3 4.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10478239E-01 Visible Infrared OHARA S-BAH27 HOYA BAFD7
Q1 8.55560494E+01 Power ser. eq. 0.6 1.5 CDGM H-ZBaF20 SCHOTT -
P2 1.40861354E-02 Frac. eq. (ref.) 0.6 8.8
Q2 5.16621818E-02 2062-1-1 StP. AR, SF
P3 3.63660694E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 6.86792659E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-BASFS ng = 1.723420  n, = 1.727927 e
Glass code (e)

Vg = 38.03 Ve = 37.75 728378
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.68732 F-C_ | 0019022 385/351 A [nm] T

1.970 168870 F-C_| 0.019281 Color Code (80%/5%) 25 -
1.530 1.69523 C-t 0.013775 410/350 300 —
1.129 1.70167 C-A’ 0.006127 CClI 310 =
1.064 1.70296 d-C 0.005593 B 0.00 320 -
t 1.70405 e—C 0.010100 G 1.90 330 -
s 1.70849 g—d 0.024518 R 2.00 340 -
; _ 350 0.04
A 1.711700 g-F 0.011089 T Beals 560 073
r 1.714733 h—g 0.009652 CTE-30.70) IE-1/°C]] 69 0 e
Cc 1.717827 i-g 0.027291 CTE100.300) IE7/°C]| 84 380 074

c 1.718705 C-t 0.014653 Te [C] 600 390 084

He-Ne 1.719528 e-C’ 0.009222 At [°C] 653 200 0.901
D 1 723254 F'-e 001 0059 StP [Oc] 561 420 0951
d 1.723420 i-F’ 0.037243 AP [°C] 599 440 0.969
e 1727927 s T°C] 244 460 0.977
480 0.983
F 1.736849 Relative partial dispersion Ht cndct. [W/m-K]| 0.921 500 0.988
F 1.737986 Ct/F-C| 0.7242 Sp. heat [kJ/kg-K| 0.580 550 0994
g 1.747938 C-AF-C| 0.3221 Ht diffus. [1E-6 m2/sec] 0.440 600 0.996
h 1.757590 d-C/F-C 0.2940 : : 650 0.996
0.389 1763711 ~ o Fcl 05310 Shenicallpiopertieslicloss] 700 0.997
i 1775229 o4, FC 12389 Acid res. (surface) 1 800 0.996
. Alkaline detergent res. 1 900 0.996
g-F/F-C 0.5830 - -
s 05074 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
AO 2.88696022E+00 g /F-C | 14347 Acid res. (powden)| 1 1400 0.996
Al ~1.05560202E-02 ct/F-C'| 0.7600 1600 0.991
A2 T102521932E-04 e-C' /F-C 0.4783 Mechanical properties 1800 0.982
' F-e/F-C'| 05217 Knoop hardness [519 (5) 2000 0.971
A3 2.80905311E-02 : 00 0934
i-F' /F-C’ 1.9316 Abrasion hardness| 121 22 :
A4 3.99098561E-04 - 2400 0.87
Young's mod. [GPa]| 99.7 .
A5 1.15091109E-04 sh 4 [oPall 39.2
A6 -1.16375905E-05 Deviation of relative partial disp. Pe?r mOY : v a 0 271
A7 8.75066077E-07 APdC | -0.0003 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0024 [1E-5 nm/om.Pa] | 2-21 361
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.8 3.9 4.1 4.3 4.6 4.8 4.9 4.9 5.3 5.6 6.5 6.6 1.7 8.9 9.7
60 to 80 (ref.) 3.7 3.8 4.0 4.2 4.4 4.6 4.7 4.8 5.1 5.5 6.3 6.4 7.4 8.6 9.4

40 to 60 3.5 3.6 3.9 4.0 4.2 45 4.5 4.6 4.9 5.2 6.0 6.1 7.1 8.2 9.0

20 to 40 3.4 3.5 3.7 3.9 4.1 4.3 4.4 44 4.7 5.1 5.8 5.9 6.8 7.9 8.6

0 to 20 3.4 3.4 3.6 3.8 4.0 4.2 4.2 4.3 4.6 4.9 5.6 5.7 6.6 7.6 8.2
-20to 0 3.3 3.4 3.6 3.8 3.9 4.1 4.2 4.2 4.5 4.8 5.5 5.6 6.4 7.3 7.9
-40 to —20 3.4 3.4 3.6 3.8 4.0 4.1 4.2 4.2 45 4.8 5.4 5.5 6.3 7.1 1.7
-60 to —40 (ref.) 3.5 3.6 3.8 3.9 4.1 4.2 4.3 4.3 4.6 48 5.4 5.5 6.3 7.1 7.6
—-70 to —60 (ref.) 3.7 3.8 4.0 4.1 4.2 44 45 45 4.7 5.0 5.6 5.6 6.3 7.1 7.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.7 2.8 3.1 3.3 3.5 3.7 3.8 3.9 4.2 46 5.4 5.5 6.6 7.8 8.6

60 to 80 2.5 2.6 2.9 3.1 3.3 3.5 3.5 3.6 3.9 4.3 5.1 5.2 6.2 1.4 8.2

40 to 60 2.2 2.3 2.6 2.7 2.9 3.1 3.2 3.3 3.6 3.9 4.7 4.8 5.8 6.8 7.6

20 to 40 2.0 2.0 2.2 2.4 2.6 2.8 2.9 2.9 3.2 3.5 4.3 4.4 5.3 6.3 7.0

0 to 20 1.7 1.7 1.9 2.1 2.3 2.5 2.5 2.6 2.8 3.2 3.9 4.0 4.8 5.8 6.4
-20to 0 1.4 1.4 1.6 1.8 2.0 2.1 2.2 2.2 2.5 2.8 3.4 3.5 4.4 5.2 5.9

-40 to —20 1.1 1.2 1.3 1.5 1.6 1.8 1.9 1.9 2.1 2.4 3.0 3.1 3.9 4.7 5.3

-60 to —40 0.8 0.9 1.0 1.2 1.3 1.5 1.5 1.6 1.8 2.1 2.6 2.7 3.4 4.2 4.7

-70 to —60 0.6 0.6 0.8 0.9 1.1 1.2 1.3 1.3 1.5 1.8 2.3 2.4 3.1 3.8 4.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.04773433E-01 Visible Infrared OHARA S-BAH28 HOYA BAFD8
Q1 7.92701952E+01 Power ser. eq. 0.6 54 CDGM H-ZBaF21 SCHOTT -
P2 1.39007302E-02 Frac. eq. (ref.) 2.0 10.1
Q2 5.65058214E-02 2062-1-1 StP. AR, SF
P3 8.72250971E-01|  [Prod Frea (AtoD)] C | 2015-4-T [olor Code
Q3 7.25055966E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SKZ Ng = 1.607380 Nne = 1.609932 607567
Glass code (e)
Vg = 56.74 Ve = 56.46 610565
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158249 F-C_ | 0010704 336/292 A [nm] T
1970 158367 F-C' | 0.010803 Color Code (80%/5%) ggg 557
1.530 1.58909 C-t 0.008558 350/295 :
- 300 0.14
1.129 1.59394 C-A 0.003672 CCl 310 033
1.064 1.59484 d-C 0.003241 B - 320 054
t 1.59558 e-C 0.005793 G - 330 0.72
s 1.59847 g—d 0.013324 R - 340 0.84
' — 350 0.910
A 1.600467 g-F 0.005861 T Beals 560 0051
r 1.602303 h-g 0.004880 CTEC-30.70) E-1/°C]] 57 0 0572
Cc 1.604139 i- 0.013222 .
: : & : CTE(100,300) [1E-7/°C]| 69 380 0.983

Cc 1.604653 C-t 0.009072 Te [C] 654 390 0988

He-Ne 1.605134 e-C’ 0.005279 At [°C] 702 200 0992
D 1607285 F-e | 0005524 sP ool 604 420 0.994
d 1.607380 i-F’ 0.018470 AP [°C] 645 440 0.994
e 1.609932 5 460 0.995
SP [°C] 804
F 1.614843 : 1 7 : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.961 500 0.996
F 1.615456 C-t/F-C 0.7995 Sp. heat [kJ/kg-K][ 0.548 550 0.996
g 1.620704 C-A'"/F-C 0.3430 Ht diffus. [1E-6 m2/sec] 0.496 600 0.995
h 1625584 o Fcl 03028 : : 650 0.995
0.389 1628565 o, FCc| 05412 Shenicallpiopertieslicloss] 700 0.994
) 1633926 — — Acid res. (surface) 2 800 0.995
g-dF-C 1.2448 -
FoFC 05476 Alkaline detergent res. 2 900 0.995
i_ ~FC 0'4559 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.53980653E+00 e/F-C | 12352 Acid res owden |3 1400 0.989
Al ~8.90433248E-03 C-t/F-C'| 08398 1600 0.991
eC F-C| 04887 Mechanical properties 1800 0.982
A2 -8.40740070E-05
F-e/F-C'| 05113 Knoop hardness [512 (5) 2000 0.972
i-F' /F-C’ 1.7097 Abrasion hardness| 164 -
A4 2.21892881E-04 - 2400 0.87
Young's mod. [GPa]| 77.6 .
A5 3.98552039E-06 Shear mod. [GPall 306
A6 1.13655993E-07 Deviation of relative partial disp. Pe? 01 : v a 0 266
A7 0.00000000E+00 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0016 [1E-5 nm/om.Pa] | 2-90 353
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.3 4.3 4.4 4.6 4.7 4.9 4.9 4.9 5.1 5.3 5.7 5.7 6.2 6.7 7.0
60 to 80 (ref.) 4.1 4.2 4.3 4.4 4.6 4.7 4.7 4.8 4.9 5.1 5.5 5.6 6.0 6.5 6.7

40 to 60 4.0 4.0 4.1 4.3 4.4 45 4.5 4.6 4.7 4.9 5.3 5.3 5.8 6.2 6.4

20 to 40 3.8 3.8 4.0 4.1 4.2 4.3 4.3 44 4.5 4.7 5.1 5.1 5.5 5.9 6.2

0 to 20 3.7 3.7 3.9 4.0 4.1 4.2 4.2 4.2 4.4 45 4.9 4.9 5.3 5.7 5.9
-20to 0 3.6 3.7 3.8 3.9 4.0 4.1 4.1 4.1 4.3 44 4.8 4.8 5.2 5.6 5.8
-40 to —20 3.6 3.7 3.8 3.9 4.0 4.1 4.1 4.1 4.2 44 4.7 4.8 5.1 55 5.7
-60 to —40 (ref.) 3.7 3.7 3.8 3.9 4.0 4.1 4.2 4.2 4.3 44 4.8 48 5.1 55 5.7
—-70 to —60 (ref.) 3.9 3.9 4.0 4.1 4.2 4.3 4.3 4.3 4.4 46 49 49 5.2 5.6 5.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.3 3.3 3.5 3.6 3.7 3.9 3.9 3.9 4.1 4.3 4.7 4.7 5.2 5.7 5.9

60 to 80 3.1 3.1 3.2 3.4 3.5 3.6 3.6 3.7 3.8 4.0 4.4 45 49 5.3 5.6

40 to 60 2.8 2.8 2.9 3.0 3.1 3.3 3.3 3.3 3.5 3.7 40 4.1 4.5 4.9 5.2

20 to 40 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.3 3.6 3.7 4.1 45 4.7

0 to 20 2.1 2.1 2.3 2.4 2.5 2.6 2.6 2.6 2.8 2.9 3.3 3.3 3.7 4.1 4.3
-20to 0 1.8 1.8 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.6 2.9 2.9 3.3 3.7 3.8

-40 to —20 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.1 2.2 2.5 2.5 2.9 3.2 3.4

-60 to —40 1.2 1.2 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.8 2.1 2.2 2.5 2.8 3.0

-70 to —60 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.4 1.6 1.8 1.9 2.2 2.5 2.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.21503006E-01 Visible Infrared OHARA S-BSM2 HOYA BACD2
Q1 9.35640895E+01 Power ser. eq. 0.3 4.2 CDGM H-ZK50 SCHOTT N-SK2
P2 5.14196139E-02 Frac. eq. (ref.) 0.3 42
Q2 193145621E-02 2062-1-1 StP. AR, SF
P3 287770878E-01|  |Prod Frea (AtoD) C | 20T6-4—T [Simlar glass type
Q3 4.39985459E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK4 Ng = 1.612720 Ne = 1.615216 613585
ass code (e)
Vg = 58.54 Ve = 58.27 G|6155?33
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158718 F-C_ | 0.010467 352/315 A [nm] T
1.970 158846 F-C_| 0.010558 Color Code (80%/5%) 25 -
1.530 1.59426 C-t 0.008525 360/315 300 —
1.129 1.59934 C-A 0.003626 CCl 310 0.02
1.064 1.60026 d-C 0.003181 B 0.00 320 012
t 1.60101 e-C 0.005677 G 0.21 330 0.35
s 1.60393 g—d 0.012987 R 0.18 340 0.60
' — 350 0.78
A 1.605913 g-F 0.005701 T Beals 560 589
r 1.607730 h—g 0.004738 CTE-30.70) IE-1/%C]] 62 0 5547
((;:' : g?ggig CI:_’gt 888332? CTE(100,300) [1E-7/°C]| 75 380 0.967
) - . Te [°C] 652 390 0.980
He-Ne 1.610518 e-C’ 0.005171 Af [°C] 694 200 0988
D 1 61 2627 F'-e 0005387 StP [Oc] 602 420 0994
d 1.612720 i-F’ 0.017929 AP [°C] 639 440 0.995
e 1.615216 s T°C] 775 128 8333
F 1.620006 Relative partial dispersion Ht cndct. [W/m-K]| 0.884 500 0:998
F 1.620603 C-t/F-C| 08145 Sp. heat [kJ/kg-K]| 0.538 550 0.998
g 1.625707 C-AF-C| 0.3464 Ht diffus. (126 m2/eee] 0.460 600 0.998
h 1.630445 d-C/F-C 0.3039 : : 650 0.997
0389 1633337 oy 05424 Chemical properties [class] 700 0.999
) 1638532 — — - Acid res. (surface) 4 800 0998
gd/FC 1.2408 Alkaline detergent res 2 900 0.998
gF F-C| 05447 . = '
s 0.4527 Climate resistance 2 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 2.55820861E+00 Ilg/ Ff_C | 12253 A res Gomden 3 1400 0936
Al ~9.63062190E-03 Ct/F-C'| 08554 . : 1600 0.990
A2 1 05056878E-04 e-C' /F-C 0.4898 Mechanical properties 1800 0978
3 1.52842971E—02 F-e/F-C'| 05102 Knoop hardness |485 (5) 2000 0.961
: i-F' /F-C’ 1.6981 Abrasion hardness| 106 2200 0.88
A4 1.88241434E-04 ; 2400 0.79
Young's mod. [GPa]| 82.4 .
A5 5.74199467E-06 sh 4. [cPall 325
A6 3.67306869E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 266
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0015 [1E-5 nm/om.Pa] | 214 353
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.7 2.7 2.9 3.0 3.1 3.2 3.2 3.3 3.5 3.8 3.9 4.3 4.7 49
60 to 80 (ref.) 2.5 2.5 2.7 2.8 2.9 3.0 3.0 3.0 3.2 3.3 3.7 3.7 4.1 45 4.7

40 to 60 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.9 3.0 3.1 3.5 3.5 3.9 4.3 4.4

20 to 40 2.3 2.3 2.4 2.5 2.6 2.7 2.7 2.7 2.8 3.0 3.3 3.3 3.7 4.1 4.2

0 to 20 2.2 2.2 2.3 2.4 2.5 2.6 2.6 2.6 2.7 2.9 3.2 3.2 3.6 3.9 4.1
-20to 0 2.1 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.7 2.8 3.1 3.1 3.5 3.8 4.0
-40 to —20 2.2 2.2 2.3 2.4 2.4 2.5 2.6 2.6 2.7 2.8 3.1 3.1 3.5 3.8 3.9
-60 to —40 (ref.) 2.3 2.3 2.4 2.5 2.6 2.6 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.8 40
—-70 to —60 (ref.) 2.4 2.5 2.5 2.6 2.7 2.8 2.8 2.8 2.9 3.0 3.3 3.3 3.7 3.9 4.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.7 1.7 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.5 2.8 2.8 3.3 3.6 3.8

60 to 80 1.4 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.1 2.2 2.5 2.6 3.0 3.4 3.5

40 to 60 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.8 1.9 2.2 2.2 2.6 3.0 3.2

20 to 40 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.4 1.6 1.9 1.9 2.3 2.6 2.8

0 to 20 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.5 1.6 1.9 2.3 2.4
-20to 0 0.3 0.3 0.4 0.5 0.6 0.7 0.7 0.7 0.8 0.9 1.2 1.2 1.6 1.9 2.0

-40 to —20 0.0 0.0 0.1 0.2 0.3 0.4 0.4 0.4 0.5 0.6 0.9 0.9 1.2 1.5 1.6

-60 to —40 -0.3 -0.3 -0.2 -0.1 0.0 0.0 0.1 0.1 0.2 0.3 0.5 0.6 0.9 1.1 1.3

-70 to —60 -0.5 -0.5 -04 | -0.3 -0.3 -0.2 -0.2 -0.1 0.1 0.0 0.3 0.3 0.6 0.9 1.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.20597544E-01 Visible Infrared OHARA S-BSM4 HOYA BACD4
Q1 8.62245013E+01 Power ser. eq. 0.5 3.7 CDGM H-ZK6 SCHOTT N-SK4
P2 2.08228775E-02 Frac. eq. (ref.) 0.5 3.5
Q2 2.54136407E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 321046137E-01|  [Prod Frea AtoD)] C | 2015-4-1 [Color Gode, Prod. Freq.
Q3 5.20024979E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK5 ng = 1.589130 Ne = 1.591426 589612
Glass code (e)
Vg = 61.22 Ve = 60.98 591610
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 156405 F-C_ | 0.009623 339/298 A [nm] T
1970 156537 F-C' | 0.009699 Golor Code (80%/5%) ggg 57
1.530 1.57138 C-t 0.008051 350/300 :
- 300 0.07
1.129 1.57650 C-A 0.003381 CCl 310 004
1.064 1.57740 d-C 0.002939 B 0.00 320 0.48
t 1.57814 e-C 0.005235 G 0.12 330 0.69
s 1.58094 g—d 0.011881 R 0.13 340 0.82
' — 350 0.905
A 1.582810 g-F 0.005197 T Beals 560 5550
r 1.584509 h-g 0.004302 CTE-30.70) [IE-1/°C]] 55 0 0973
C 1.586191 i 0.011611 -
’ . ’g : CTE(100,300) [1E-7/°C]| 67 380 0.984

Cc 1.586660 C-t 0.008520 Te [C] 613 390 0991

He-Ne 1.587097 e-C’ 0.004766 At [°C] 658 200 0994
D 1.589044 F-e 0.004933 StP [°C] 561 420 0.996
d 1.589130 i-F’ 0.016263 AP [°C] 599 440 0.997
e 1.591426 5 460 0.997
SP [°C] 743
F 1.595814 : 1 7 : 480 0.998
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.092 500 0.999
F 1.596359 c-t/F-C| 0.8366 Sp. heat [kd/kg-K1| 0.614 550 0.999
g 1.601011 C-AF-C| 03513 Ht diffus. (166 m2/eee] 0.542 600 0.999
h 1.605313 d-C/F-C 0.3054 : : 650 0.999
0.389 1607932 ~ o FCc | 05440 Shenicallpiopertieslicloss] 700 0.999
i 1612622 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.2346 -
Alkaline detergent res. 1 900 0.997
g-F/F-C 0.5401 , :
s 04471 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 2.48748280E+00 g/FC | 12066 Acid res. (powden| 3 1400 0.979
Al ~1.01006793E-02 Ct/F-C'| 08784 1600 0.989
A2 —9.51075480E—05 e-C' /F-C 0.4914 Mechanical properties 1800 0979
' F-e/F-C'| 05086 Knoop hardness [523 (5) 2000 0.962
A3 1.37290228E-02 -
i-F' /F'-C’ 1.6768 Abrasion hardness| 85 2200 0.87
A4 1.82268499E-04 - 2400 0.79
Young's mod. [GPa]| 86.1 .
A5 1.87989450E-06 Shear mod. [GPal| 344
A6 9.76616911E-08 Deviation of relative partial disp. Pe? 01 : v a 0 252
A7 0.00000000E+00 APdC 0.0006 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0016 [1E-5 nm/om.Pa] | 2-29 3.26
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.8 3.8 3.9 4.0 4.1 4.2 4.2 4.2 4.3 45 4.8 4.8 5.1 54 5.6
60 to 80 (ref.) 3.6 3.7 3.8 3.9 3.9 4.0 4.1 4.1 4.2 4.3 4.6 4.6 5.0 5.2 5.5

40 to 60 3.5 3.5 3.6 3.7 3.8 3.8 3.9 3.9 4.0 4.2 4.4 4.4 4.8 5.0 5.2

20 to 40 3.3 3.4 3.5 3.6 3.6 3.7 3.7 3.7 3.9 4.0 4.3 4.3 4.6 4.8 5.0

0 to 20 3.2 3.3 3.4 3.4 3.5 3.6 3.6 3.6 3.7 3.9 4.1 4.1 4.4 4.7 49
-20to 0 3.2 3.2 3.3 3.4 3.4 3.5 3.5 3.6 3.7 3.8 4.1 4.1 4.4 4.6 4.8
-40 to —20 3.2 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.7 3.8 40 4.1 4.3 4.6 4.8
-60 to —40 (ref.) 3.3 3.3 3.4 3.5 3.6 3.6 3.6 3.7 3.8 3.9 4.1 4.1 4.4 4.6 4.8
—-70 to —60 (ref.) 3.4 3.5 3.6 3.6 3.7 3.8 3.8 3.8 3.9 4.0 4.3 4.3 4.5 4.8 49

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.8 2.8 3.0 3.0 3.1 3.2 3.2 3.2 3.4 3.5 3.8 3.8 4.1 4.4 4.6

60 to 80 2.6 2.6 2.7 2.8 2.9 2.9 3.0 3.0 3.1 3.3 3.5 3.5 3.9 4.1 4.3

40 to 60 2.3 2.3 2.4 2.5 2.6 2.6 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.8 40

20 to 40 2.0 2.0 2.1 2.2 2.2 2.3 2.3 2.4 2.5 2.6 2.9 2.9 3.2 3.4 3.6

0 to 20 1.7 1.7 1.8 1.9 1.9 2.0 2.0 2.0 2.2 2.3 2.5 2.5 2.8 3.1 3.2
-20to 0 1.4 1.4 1.5 1.6 1.6 1.7 1.7 1.7 1.8 2.0 2.2 2.2 2.5 2.7 2.9

-40 to —20 1.1 1.1 1.2 1.3 1.3 1.4 1.4 1.4 1.5 1.6 1.9 1.9 2.1 2.4 2.5

-60 to —40 0.8 0.8 0.9 0.9 1.0 1.1 1.1 1.1 1.2 1.3 1.5 1.5 1.8 2.0 2.2

-70 to —60 0.5 0.6 0.7 0.7 0.8 0.8 0.8 0.9 0.9 1.1 1.3 1.3 1.5 1.7 1.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.32946901E-01 Visible Infrared OHARA S-BAL35 HOYA BACD5
Q1 8.83791979E+01 Power ser. eq. 0.3 3.7 CDGM H-ZK3 SCHOTT N-SK5
P2 7.83138637E-02 Frac. eq. (ref.) 0.3 41
G2 |  1.47105353E-02 30 54T [Tramaritanss
P3 253166689E-01| |Prod Frea (AtoD) A | 2015-4-1 [Color Code, Prod. Freq.
Q3 3.53720032E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK1 0 Ng = 1.622800 Ne = 1.625400 623571
Glass code (e)
v¢g = 57.10 Ve = 56.83 625568
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 159692 F-C_ | 0.010907 342/292 A [nm] T
1970 159817 F-C' | 0.011005 Golor Code (80%/5%) ggg 557
1.530 1.60391 C-t 0.008788 355/295 300 011
1129 1.60900 C-A__ | 0003757 cel 310 WE
1.064 160993 d-C | 0003308 B 0.00 320 0.45
t 1.61070 e-C 0.005908 G 0.21 330 0.63
s 1.61369 g—d 0.013558 R 0.20 340 0.77
A 1.615735 eF 0.005959 . 350 0.87
. 1617616 h-g | 0.004957 Thermal properties 360 0.928
C ] '61 9492 — 0'01 3475 CTE(-30,70) [1E-7/°C]| 68 370 0962
= 1 '62001 o CI) gt 0'00931 7 CTE(100,300) [1E-7/°C]| 80 380 0.978
' — ' Tg [°C] 623 390 0.987
He-Ne 1.620509 e-C 0.005382 At [°C] 671 200 0992
D 1 622703 F'-e 0005623 StP [Oc] 572 420 0995
d 1.622800 i~F’ 0.018760 AP [°C] 609 440 0.995
e 1.625400 S 460 0.995
SP [°C] 746
F 1.630399 : 1 7 : 480 0.998
. Relative partial dispersion Ht cndct. [W/m-K]| 0.822 500 0.998
F 1.631023 C-t/F-C| 08057 Sp. heat [kd/ke-K]| 0.521 550 0.999
g 1.636358 C-AF-C|  0.3445 Ht diffus. (126 m/eee] 0.440 600 0.999
h 1.641315 d-C/F-C 0.3033 : : 650 0.998
0389 1644342 o CFC| 05417 Gileiiisalprepoitioplieiass 700 0.999
) 1649783 — — - Acid res. (surface) 7 800 0998
gd/FC 1.2431 Alkaline detergent res 3 900 0.996
gF F-C| 05463 . = '
s 0.4545 Climate resistance 3 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 2.58848328E+00 e /F-C 1.2309 Acid res. (powder) 4 1400 0.989
, — p
Al ~9.52709742E-03 C—t/F-C| 0.8463 : : 1600 0.989
A2 9 90298068E-05 e-C'/F-C 0.4891 Mechanical properties 1800 0976
3 1.6021 5397E=02 F-e/F-C'| 05109 Knoop hardness [547 (5) 2000 0.959
: i-F' /F-C’ 1.7047 Abrasion hardness| 167 2200 0.89
A4 2.07026667E-04 - 2400 0.78
Young's mod. [GPa]| 82.7 .
A5 6.19900432E-06 sh 4 [oPall 325
A6 1.17812844E-08 Deviation of relative partial disp. Pe?r moy : v a 0 273
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0022 [1E-5 nm/om.Pa] | 210 3.58
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.0 2.0 2.1 2.3 2.4 2.5 2.5 2.6 2.7 2.9 3.3 3.3 3.7 4.1 4.3
60 to 80 (ref.) 1.9 1.9 2.1 2.2 2.3 2.4 2.4 2.4 2.6 2.7 3.1 3.1 3.6 3.9 4.1

40 to 60 1.7 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.6 2.9 2.9 3.3 3.7 3.9

20 to 40 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.1 2.3 2.4 2.7 2.8 3.2 3.5 3.7

0 to 20 1.6 1.6 1.7 1.8 1.9 2.0 2.0 2.0 2.2 2.3 2.6 2.7 3.0 3.4 3.5
-20to 0 1.5 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.1 2.2 2.5 2.6 2.9 3.3 3.4
-40 to —20 1.6 1.6 1.7 1.8 1.8 1.9 2.0 2.0 2.1 2.2 2.5 2.6 2.9 3.2 3.4
-60 to —40 (ref.) 1.7 1.7 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.3 2.6 2.6 3.0 3.3 3.4
—-70 to —60 (ref.) 1.8 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.5 2.8 2.8 3.1 3.4 3.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.0 1.0 1.2 1.3 1.4 1.5 1.5 1.6 1.7 1.9 2.2 2.3 2.7 3.1 3.3

60 to 80 0.8 0.8 1.0 1.1 1.2 1.3 1.3 1.3 1.5 1.6 2.0 2.0 2.4 2.8 3.0

40 to 60 0.5 0.5 0.7 0.8 0.9 1.0 1.0 1.0 1.2 1.3 1.6 1.7 2.1 2.4 2.6

20 to 40 0.2 0.3 0.4 0.5 0.6 0.7 0.7 0.7 0.8 1.0 1.3 1.3 1.7 2.1 2.2

0 to 20 0.0 0.0 0.1 0.2 0.3 0.4 0.4 0.4 0.5 0.7 1.0 1.0 1.4 1.7 1.9
-20to 0 -0.3 -0.3 -0.2 -0.1 0.0 0.1 0.1 0.1 0.2 0.3 0.6 0.7 1.0 1.3 1.5

-40 to —20 -0.6 -0.6 -0.5 -04 | -0.3 -0.3 -0.2 -0.2 0.1 0.0 0.3 0.3 0.7 0.9 1.1

-60 to —40 -0.9 -0.9 -0.8 -0.7 -0.6 -0.6 -0.5 -0.5 -04 | -0.3 0.0 0.0 0.3 0.6 0.7

-70 to —60 -1.1 -1.1 -10| -09 -0.9 -0.8 -08 | -0.7 -0.7 -0.5 -0.3 -0.3 0.0 0.3 0.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.22567490E-01 Visible Infrared OHARA S-BSM10 HOYA E-BACD10
Q1 8.97846825E+01 Power ser. eq. 0.3 1.9 CDGM H-ZK10L SCHOTT
P2 3.82261328E-02 Frac. eq. (ref.) 04 1.7
Q2 2.10742317E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 3.07985247E-01 Prod. Frea. (Ato D)) C | 2018-4-1 |Prod. Freq.
Q3 4.76996135E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK1 1 Ng = 1.563840 Ne = 1.566055 564607
Glass code (e)
Vg = 60.71 Ve = 60.46 566605
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 153995 F-C_ | 0.009288 334/302 A [nm] T
1.970 154120 F-C_| 0.009363 Color Code (80%/5%) 25 -
1.530 1.54686 C-t 0.007729 340/305 300 003
1.129 1.55171 C-A 0.003254 CCl 310 020
1.064 1.55257 d-C 0.002834 B 0.00 320 050
t 1.55328 e-C 0.005049 G 0.12 330 0.74
s 1.55595 g—d 0.011480 R 0.06 340 0.87
' m : 350 0.938
F e ot Chmeeeny
r : g : CTE(-30,70) [1E-7/°C]| 64 370 0.982
Cc 1.561006 i- 0.011249 .
’ . ’g : CTE(100,300) [1E-7/°C]| 77 380 0.988

Cc 1.561458 C-t 0.008181 Te [°Cl 603 390 0993

He-Ne 1.561879 e-C’ 0.004597 At [°C] 653 200 0995
D 1 563757 F'-e 0004766 StP [Oc] 546 420 0996
d 1.563840 i-F’ 0.015748 AP [°C] 537 440 0.996
e 1.566055 s 460 0.996
SP [°C] 745
F 1.570294 : 1 7 : 480 0.997
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.873 500 0.998
F 1.570821 C-t/F-C| 08321 Sp. heat [kJ/ke-K]| 0.550 550 0.998
g 1.575320 C-AF-C| 0.3503 Ht diffus. (-0 mo/eee] 0,444 600 0.998
h 1579485 o FGl 03051 : : 650 0.997
0.389 1582022 o FC | 05436 Shenicallpiopertieslicloss] 700 0.998
i 1586569 o4, FC 12360 Acid res. (surface) 1 800 0.998
. Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5411 , :
s 0.4484 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999
A0 2.40941529E+00 g/FC | 12111 Acid res oowden| 2 1400 0.982
AT 529 122950E=03 C—tF-C|_ 08738 1600 0.992
e-C' /F-C' 0.4910 Mechanical properties 1800 0.980
A2 -9.65092890E-05
F-e/F-C'| 05090 Knoop hardness [508 (5) 2000 0.962
A3 1.31170272E-02 - 00 087
i-F' /F-C’ 1.6819 Abrasion hardness| 112 22 :
A4 1.53988355E-04 - 2400 0.82
Young's mod. [GPal| 79.9
A5 4.69136387E-06 Shear mod. [GPall 322
A6 -2.59660236E-08 Deviation of relative partial disp. Pe? 01 : . a 0 241
A7 0.00000000E+00 APdC 0.0005 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0014 [1E-5 nm/omPa) | 261 3.06
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.6 3.7 3.7 3.9 3.9 4.0 4.1 4.1 4.2 4.3 4.6 4.6 4.9 5.2 5.4
60 to 80 (ref.) 3.4 3.4 3.6 3.6 3.7 3.8 3.8 3.9 4.0 4.1 4.4 4.4 4.7 5.0 5.2

40 to 60 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.6 3.7 3.8 4.1 4.1 4.4 4.7 49

20 to 40 2.9 2.9 3.0 3.1 3.2 3.3 3.3 3.3 3.4 3.6 3.8 3.9 4.1 4.4 4.6

0 to 20 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.1 3.2 3.4 3.6 3.6 3.9 4.2 4.4
-20to 0 2.5 2.6 2.7 2.8 2.8 2.9 3.0 3.0 3.1 3.2 3.4 3.5 3.8 4.0 4.2
-40 to —20 2.4 2.5 2.6 2.7 2.7 2.8 2.9 2.9 3.0 3.1 3.3 3.4 3.7 3.9 4.1
-60 to —40 (ref.) 2.4 2.5 2.6 2.7 2.7 2.8 2.8 2.9 3.0 3.1 3.3 3.4 3.6 3.9 4.1
—-70 to —60 (ref.) 2.5 2.5 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.2 3.4 3.4 3.7 4.0 4.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.1 3.2 3.3 3.6 3.6 3.9 4.2 4.4

60 to 80 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.8 2.9 3.0 3.3 3.3 3.6 3.9 4.1

40 to 60 2.0 2.0 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.9 2.9 3.2 3.5 3.6

20 to 40 1.6 1.6 1.7 1.8 1.9 1.9 2.0 2.0 2.1 2.2 2.4 2.5 2.7 3.0 3.2

0 to 20 1.2 1.2 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.8 2.0 2.1 2.3 2.6 2.8
-20to 0 0.8 0.8 0.9 1.0 1.0 1.1 1.1 1.2 1.3 1.4 1.6 1.6 1.9 2.2 2.4

-40 to —20 0.4 0.4 0.5 0.6 0.6 0.7 0.7 0.8 0.9 1.0 1.2 1.2 1.5 1.7 1.9

-60 to —40 0.0 0.0 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.6 0.8 0.8 1.1 1.3 1.5

-70 to —60 -0.3 -0.3 -0.2 -0.1 0.1 0.0 0.0 0.0 0.1 0.2 0.5 0.5 0.7 1.0 1.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.30541326E-01 Visible [ Infrared OHARA | S-BAL41 | HOYA | BACDI1
Q1 9.05077329E+01 Power ser. eq. 0.3 3.4 CDGM H-BaK6 SCHOTT N-SK11
P2 4.41635252E-02 Frac. eq. (ref.) 0.3 3.6
G [ e
P3 2.75495920E-01|  [Prod.Frea (AtoD)] B | 2015-4-1 [Color Code, Prod. Freq.
Q3 4.38027483E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK1 2 Ng = 1.583130 Ne = 1.585470 583594
Glass code (e)
vg = 59.42 Ve = 09.16 585592
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 155838 F-C_ | 0.009813 335/288 A [nm] T
1970 155965 F-C' | 0.009896 Golor Code (80%/5%) ggg o
1.530 1.56543 C-t 0.008098 345/290 300 0.18
1.129 1.57042 C-A 0.003423 CCl 310 037
1.064 1.57131 d-C 0.002989 B 0.00 320 058
t 1.57204 e-C 0.005329 G 0.15 330 0.74
s 1.57483 g—d 0.012151 R 0.13 340 0.85
' — 350 0.919
A 1576718 g-F 0.005327 T Beals 560 0556
r 1.578436 h-g 0.004419 CTEC-30.70) IE-1/°C]] 60 0 0975
((;:' : gggé‘:; CI:_’gt 888;2‘7‘2 CTE(100,300) [1E-7/°C]| 73 380 0.984
) - . Te [°C] 604 390 0.990
He—Ne 1.581061 e—C’ 0.004853 Af [°C] 650 200 0993
D 1 583043 F'-e 0005043 StP [Oc] 554 420 0995
d 1.583130 i-F’ 0.016716 5 440 0.995
R AP [°C] 593 s S
e : SP [C] 744 '
F 1.589954 Relative partial dispersion Ht cndct. [W/m-K]| 0.869 ggg 8839
F 1.590513 C—t F-C| 08252 Sp. heat [kd/ke K] 0.558 550 0.998
g 1.595281 C-AF-C| 0.3488 Ht diffus. 106 ma/eee] 0.479 600 0.998
h 1.599700 d-C/F-C 0.3046 : : 650 0.998
0389 1602395 oy 05431 Chemical properties [class] 700 0.997
) 1607229 — — - Acid res. (surface) 2 800 0.997
gd/F-C 1.2383 Alkaline detergent res 2 900 0.997
eF F-C| 05429 . = '
s 0.4503 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999
A0 2.46741191E+00 g/FC | 12176 Acid res. (powden| 4 1400 0.985
Al ~9.52788845E-03 Ct/F-C'| 08664 : : 1600 0.990
A2 1 02594923E-04 e-C'/F-C 0.4904 Mechanical properties 1800 0976
3 1 40303006E-02 F-e/F-C'| 0.5096 Knoo.p hardness 483 (5) 2000 0.962
i-F' /F-C’ 1.6892 Abrasion hardness| 112 2200 0.88
A4 1.69265777E-04 - 2400 0.80
Young's mod. [GPa]| 81.6 .
A5 5.39399652E-06 Shear mod. [GPall 326
A6 —2.33385875E-08 Deviation of relative partial disp. Pe? - : . 0 252
A7 0.00000000E+00 APdC 0.0006 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0018 [1E-5 nm/om.Pa] | 261 3.23
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.6 3.7 3.8 3.9 4.0 4.0 4.1 4.2 44 4.7 4.8 5.1 55 5.8
60 to 80 (ref.) 3.4 3.5 3.6 3.7 3.8 3.9 3.9 3.9 4.1 4.2 4.6 4.6 5.0 5.3 5.6

40 to 60 3.3 3.3 3.4 3.5 3.6 3.7 3.7 3.7 3.9 4.0 4.4 4.4 4.7 5.1 5.3

20 to 40 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.6 3.7 3.9 4.2 4.2 4.5 4.9 5.1

0 to 20 3.0 3.1 3.2 3.3 3.3 3.4 3.5 3.5 3.6 3.8 4.0 4.1 4.4 4.7 49
-20to 0 3.0 3.0 3.1 3.2 3.3 3.4 3.4 3.4 3.5 3.7 4.0 4.0 4.3 4.6 4.8
-40 to —20 3.0 3.0 3.1 3.2 3.3 3.4 3.4 3.4 3.5 3.7 3.9 4.0 4.3 45 4.7
-60 to —40 (ref.) 3.1 3.2 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.7 40 4.0 4.3 4.6 4.8
—-70 to —60 (ref.) 3.3 3.3 3.4 3.5 3.5 3.6 3.6 3.7 3.8 3.9 4.1 4.2 4.4 4.7 49

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.6 2.6 2.7 2.8 2.9 3.0 3.1 3.1 3.2 3.4 3.7 3.8 4.1 45 4.7

60 to 80 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.9 3.0 3.1 3.5 3.5 3.9 4.2 4.5

40 to 60 2.1 2.1 2.2 2.3 2.4 2.5 2.5 2.5 2.7 2.8 3.1 3.2 3.5 3.8 4.1

20 to 40 1.8 1.8 1.9 2.0 2.1 2.2 2.2 2.2 2.3 2.5 2.8 2.8 3.1 3.5 3.7

0 to 20 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.0 2.2 2.4 2.5 2.8 3.1 3.3
-20to 0 1.2 1.2 1.3 1.4 1.5 1.5 1.6 1.6 1.7 1.8 2.1 2.1 2.4 2.7 2.9

-40 to —20 0.9 0.9 1.0 1.1 1.2 1.2 1.3 1.3 1.4 1.5 1.8 1.8 2.1 2.3 2.5

-60 to —40 0.6 0.6 0.7 0.8 0.9 0.9 0.9 1.0 1.1 1.2 1.4 1.4 1.7 1.9 2.1

-70 to —60 0.4 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.9 1.2 1.2 1.4 1.7 1.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.27040365E-01 Visible Infrared OHARA S-BAL42 HOYA -
Q1 8.81223287E+01 Power ser. eq. 0.3 25 CDGM H-ZK2 SCHOTT -
P2 4.08483065E-02 Frac. eq. (ref.) 04 3.3
Q2 1.95227691E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 2.87645522E-01 Prod. Frea. (Ato D)) C | 2018-4-1 |Prod. Freq.
Q3 4.52794933E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK1 4 Ng = 1.603110 Ne = 1.605480 603607
Glass code (e)
Vg = 60.69 Ve = 60.45 605605
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2.058 1.57754 F-C 0.009937 342/290 nm r
1970 157887 F-C' | 0.010017 Golor Code (80%/5%) ggg o5
1.530 1.58494 C-t 0.008266 355/290 :
- 300 0.13
1.129 1.59014 C-A 0.003480 CCl 310 078
1.064 1.59106 d-C 0.003032 B 0.00 320 047
t 1.59181 e-C 0.005402 G 0.15 330 0.65
s 1.59467 g—d 0.012282 R 0.13 340 0.78
' — . 350 0.88
S o e
c 1.600078 e 0012028 CTECS070 DET/CT} 58 370, 0963
: : & : CTE(100,300) [1E-7/°C]| 72 380 0.978
Cc 1.600562 C-t 0.008750 Te [C] 646 390 0987
He-Ne 1.601012 e-C’ 0.004918 At [°C] 691 200 0992
D 1 603021 F'-e 0005099 StP [Oc] 589 420 0995
d 1.603110 i-F’ 0.016841 AP [°C] 626 440 0.996
. 605480 e 460] 0997
F 1.610015 : 1 7 : 480 0.998
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.979 500 0.999
F 1.610579 C-t/F-C| 08318 Sp. heat [kJ/kg-K]| 0.567 550 0.999
g 1.615392 C-AF-C| 03502 Ht diffus. (-6 m/eee] 0,501 600 0.998
h 1.619847 d-C/F-C 0.3051 : : 650 0.998
0389 1622559 oy 05436 Chemical properties [class] 700 0.998
) 1627420 — — - Acid res. (surface) 4 800 0.997
g-dF-C 1.2360 -
— — Alkaline detergent res. 2 900 0.996
g’F/F-C 0.5411 Climate resistance 3 1000 0.997
Coef. disp. form. (pwr ser.) h_g/F_C 0.4483 Water res. (powder)| 3 1200 0.998
A0 2.53043945E+00 g/FC | 12104 Acid res owden| 5 1400 0.979
Al ~1.02567827E-02 C—t/F-C| 08735 : : 1600 0.988
A2 979440830E-05 e-C'/F-C 0.4910 Mechanical properties 1800 0974
3 1.42752530E—02 F-e/F-C'| 05090 Knoop hardness [503 (5) 2000 0.952
: i-F' /F-C’ 1.6812 Abrasion hardness| 142 2200 0.84
A4 2.00898558E-04 ; 2400 0.74
Young's mod. [GPa]| 85.7 .
A5 1.18522803E-06 sh 4 [cPall 340
A6 1.46555128E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 260
A7 0.00000000E+00 APdC 0.0005 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0014 [1E-5 nm/om.Pa] | 219 3.43
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.2 3.3 3.4 3.7 3.8 4.1 45 4.6
60 to 80 (ref.) 2.6 2.6 2.7 2.8 2.9 3.0 3.0 3.0 3.1 3.3 3.6 3.6 4.0 4.3 4.4

40 to 60 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.8 2.9 3.1 3.4 3.4 3.8 4.1 4.2

20 to 40 2.2 2.3 2.4 2.5 2.5 2.6 2.6 2.7 2.8 2.9 3.2 3.2 3.6 3.9 4.0

0 to 20 2.1 2.1 2.2 2.3 2.4 2.5 2.5 2.5 2.6 2.8 3.1 3.1 3.4 3.7 3.9
-20to 0 2.1 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.7 3.0 3.0 3.3 3.6 3.8
-40 to —20 2.1 2.1 2.2 2.3 2.3 2.4 2.4 2.5 2.6 2.7 3.0 3.0 3.3 3.6 3.8
-60 to —40 (ref.) 2.2 2.2 2.3 2.3 2.4 2.5 2.5 2.5 2.6 2.8 3.0 3.1 3.4 3.7 3.8
—-70 to —60 (ref.) 2.3 2.3 2.4 2.5 2.6 2.6 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.8 3.9

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.7 1.7 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.7 2.7 3.1 3.4 3.6

60 to 80 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.0 2.2 2.4 2.5 2.8 3.2 3.3

40 to 60 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.7 1.8 2.1 2.1 2.5 2.8 2.9

20 to 40 0.9 0.9 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.8 1.8 2.1 2.4 2.6

0 to 20 0.6 0.6 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2 1.4 1.5 1.8 2.1 2.2
-20to 0 0.2 0.3 0.3 0.4 0.5 0.6 0.6 0.6 0.7 0.8 1.1 1.1 1.5 1.7 1.9

-40 to —20 0.1 -0.1 0.0 0.1 0.2 0.3 0.3 0.3 0.4 0.5 0.7 0.8 1.1 1.4 1.5

-60 to —40 -04| -04]| -03| -02| -0.1 -0.1 0.1 0.0 0.1 0.2 0.4 0.4 0.8 1.0 1.1

-70 to —60 -06 -06] -05| -05| -04] -03]|] -03| -03| -02] -0.1 0.2 0.2 0.5 0.8 0.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.29162449E-01 Visible Infrared OHARA S-BSM14 HOYA BACD14
Q1 8.62734299E+01 Power ser. eq. 0.6 53 CDGM H-ZK14 SCHOTT N-SK14
P2 9.62415853E-02 Frac. eq. (ref.) 0.6 5.6
Q2 1.39736344E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 241574459E-01|  |Prod Frea (AoD) B | 2016-4-1 [Prod. Freq.
Q3 3.09089297E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SK1 5 ng = 1.622990 Ne = 1.625546 623581
Glass code (e)

Vg = 58.12 Ve = 57.87 626579
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)

2,058 1.59635 F-C 0.010719 347/307 nm 3

1.970 159771 F-C_| 0.010810 Color Code (80%/5%) 25 -
1.530 1.60386 C-t 0.008788 360/310 300 —
1.129 1.60920 C-A 0.003725 CCl 310 0.08
1.064 1.61015 d-C 0.003261 B 0.00 320 0.29
t 1.61094 e—C 0.005817 G 0.21 330 0.53
s 1.61396 g—d 0.013287 R 0.19 340 0.73
A 1.616004 eF 0.005829 . 350 0.85
. 1617872 h-e | 0.004842 Thermal properties 360 0.915
c 1.619729 g [0.013101 CTECI O LET/C) 0 370 0.954
’ . ’g : CTE(100,300) [1E-7/°C]| 70 380 0.973

Cc 1.620248 C-t 0.009307 Te [C] 651 390 0984

He-Ne 1.620733 e-C’ 0.005298 At [°C] 696 200 0990
D 1 622895 F'-e 000551 2 StP [Oc] 604 420 0995
d 1.622990 i-F’ 0.018320 AP [°C] 640 440 0.995
e 1.625546 e 779 460 0.996
F 1.630448 : 1 7 : 480 0.998
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.975 500 0.998
F 1.631058 c-t/F-C| 08199 Sp. heat [kd/kg-K1| 0.614 550 0.999
g 1.636277 C-AF-C| 03475 Ht diffus. (166 m2/eee] 0.517 600 0.999
h 1.641119 d-C/F-C 0.3042 : : 650 0.998
0389 1.644073 o CFC| 05427 Gileiiisalprepoitioplieiass 700 0.999
) 1649378 — — - Acid res. (surface) 7 800 0998
g-dF-C 1.2396 -
— — Alkaline detergent res. 3 900 0.996
i_F;E_g 82;?3 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) £ : Water res. (powder)| 2 1200 0.998
A0 2.59035665E+00 g /F-C | 12222 Acid res (oowden| 4 1400 0.985
Al ~1.02907579E-02 ct/F-C'| 08610 1600 0.988
A2 1 19847148E-04 e-C' /F-C 0.4901 Mechanical properties 1800 0974
' F-e/F-C'| 05099 Knoop hardness 507 (5) 2000 0.952
A3 1.57254882E-02 -
i-F' /F-C’ 1.6947 Abrasion hardness| 124 2200 0.85
A4 1.90519844E-04 - 2400 0.73
Young's mod. [GPa]| 85.6 .
A5 6.52864472E-06 Shear mod. [GPall 33.9
A6 -1.78313721E-08 Deviation of relative partial disp. Pe? - : v 0 264
A7 0.00000000E+00 APdC 0.0008 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0030 [1E-5 nm/om.Pa] | 2-22 3.58
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.8 2.8 2.9 3.1 3.2 3.3 3.3 3.3 3.4 3.6 3.9 3.9 4.3 4.7 49
60 to 80 (ref.) 2.6 2.7 2.8 2.9 3.0 3.1 3.1 3.2 3.3 3.4 3.7 3.8 4.1 45 4.7

40 to 60 2.5 2.5 2.7 2.7 2.8 2.9 3.0 3.0 3.1 3.3 3.6 3.6 3.9 4.3 4.5

20 to 40 2.4 2.4 2.5 2.6 2.7 2.8 2.8 2.8 3.0 3.1 3.4 3.4 3.8 4.1 4.3

0 to 20 2.3 2.3 2.4 2.5 2.6 2.7 2.7 2.7 2.9 3.0 3.3 3.3 3.6 3.9 4.2
-20to 0 2.2 2.3 2.4 2.5 2.5 2.6 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.9 4.1
-40 to —20 2.2 2.3 2.4 2.5 2.6 2.6 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.8 40
-60 to —40 (ref.) 2.4 2.4 2.5 2.6 2.7 2.7 2.8 2.8 2.9 3.0 3.3 3.3 3.6 3.9 4.1
—-70 to —60 (ref.) 2.5 2.5 2.7 2.7 2.8 2.9 2.9 2.9 3.0 3.2 3.4 3.4 3.7 4.0 4.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.8 1.8 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.6 2.9 2.9 3.3 3.6 3.9

60 to 80 1.6 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.3 2.6 2.7 3.0 3.4 3.6

40 to 60 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 2.3 2.3 2.7 3.0 3.2

20 to 40 1.0 1.0 1.1 1.2 1.3 1.4 1.4 1.4 1.6 1.7 2.0 2.0 2.3 2.6 2.8

0 to 20 0.7 0.7 0.8 0.9 1.0 1.1 1.1 1.1 1.2 1.4 1.6 1.7 2.0 2.3 2.5
-20to 0 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.8 0.9 1.0 1.3 1.3 1.6 1.9 2.1

-40 to —20 0.1 0.1 0.2 0.3 0.4 0.4 0.5 0.5 0.6 0.7 1.0 1.0 1.3 1.6 1.7

-60 to —40 -0.2 -0.2 0.1 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.9 1.2 1.4

-70 to —60 04| -04 -0.3 -0.2 -0.2 -0.1 0.1 -0.1 0.0 0.1 0.4 0.4 0.7 0.9 1.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.23469308E-01 Visible Infrared OHARA S-BSM15 HOYA BACD15
Q1 8.35768084E+01 Power ser. eq. 04 49 CDGM H-ZK21 SCHOTT -
P2 3.22374048E-02 Frac. eq. (ref.) 04 54
Q2 2.17575456E-02 2002- 11 {SIP. AP, SP___
P3 314247196E-01| |Prod Frea(AtoD) B | 2019-4—T [Transmittanas
Q3 4.85654114E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SK1 6 Ng = 1.620410 Ne = 1.622866 620603
Glass code (e)
Vg = 60.25 Ve = 60.01 623600
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 159326 F-C_ | 0010298 347/303 A [nm] T
1.970 159473 F-C_| 0.010379 Color Code (80%/5%) 25 -
1.530 1.60130 C-t 0.008640 360/305 300 0.03
1.129 1.60686 C-A’ 0.003622 CCl 310 013
1.064 1.60783 d-C 0.003146 B 0.00 320 0.33
t 1.60862 e—C 0.005602 G 0.20 330 0.55
s 1.61163 g—d 0.012715 R 0.16 340 0.72
; _ 350 0.84
A : g} 3222 g_F 8882233 Thermal properties 360 0913
r 615 h-g : 7 CTE(-30,70) [1E-7/°C]| 60 370 0.952

Cc 1.617264 i- 0.012444 .

: : & : CTE(100,300) [1E-7/°C][ 70 380 0972

Cc 1.617766 C-t 0.009142 Te [C] 653 390 0983
He-Ne 1.618234 e-C’ 0.005100 At [°C] 693 200 0990

D 1 62031 8 F'-e 0005279 StP [Oc] 601 420 0994
d 1.620410 i-F’ 0.017424 AP [°C] 637 440 0.995
e 1.622866 5 460 0.995
: SP [°C] 761
F 1.627562 : 1 7 : 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.834 500 0.998
F 1.628145 C-t/F-C 0.8390 Sp. heat [kJ/kg-K][ 0.515 550 0.998
g 1.633125 C-A/F-C| 03517 Ht diffus. (1E-6 m2/sec] 0.456 600 0.997
h 1637732 o Fcl 03055 : : 650 0.997
0.389 1.640539 ~ o FCc | 05440 Shenicallpiopertieslicloss] 700 0.997
) 1.645569 o, FC 12347 Acid res. (surface) 6 800 0998
FFC 05402 Alkaline detergent res. 4 900 0.998
i_ ~FC 0'4474 Climate resistance 5 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.998
A0 2.58448044E+00 e F-C | 12084 Y P — 1400 0979
Al ~1.11132665E-02 c-t/F-C'| 08808 1600 0.986
e—C./F-C| 04914 Mechanical properties 1800 0.971
A2 -1.37540448E-04
F-e/F-C'| 05086 Knoop hardness 500 (5) 2000 0.947
A3 1.49921982E-02 - 2200 083
i-F' /F-C’ 1.6788 Abrasion hardness| 124 d
A4 1.88581834E-04 - 2400 0.67
Young's mod. [GPa]| 87.2 .
A5 3.56240422E-06 sh 4 [cPall 346
A6 7.76507396E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 262
A7 0.00000000E+00 APdC 0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0031 [1E-5 nm/om.Pa] | 227 3.56
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.2 2.2 2.3 2.5 2.6 2.7 2.7 2.7 2.9 3.0 3.3 3.3 3.7 4.0 4.2
60 to 80 (ref.) 2.2 2.2 2.3 2.4 2.5 2.6 2.6 2.7 2.8 2.9 3.2 3.3 3.6 3.9 4.1

40 to 60 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.6 2.7 2.9 3.1 3.2 3.5 3.8 4.0

20 to 40 2.1 2.1 2.3 2.3 2.4 2.5 2.5 2.6 2.7 2.8 3.1 3.1 3.4 3.7 3.9

0 to 20 2.1 2.2 2.3 2.4 2.4 2.5 2.5 2.6 2.7 2.8 3.0 3.1 3.4 3.7 3.8
-20to 0 2.2 2.2 2.3 2.4 2.5 2.6 2.6 2.6 2.7 2.8 3.1 3.1 3.4 3.7 3.8
-40 to —20 2.3 2.4 2.5 2.5 2.6 2.7 2.7 2.7 2.8 2.9 3.2 3.2 3.5 3.7 3.9
-60 to —40 (ref.) 2.6 2.6 2.7 2.8 2.8 2.9 2.9 2.9 3.0 3.1 3.3 3.4 3.6 3.9 4.1
—-70 to —60 (ref.) 2.8 2.8 2.9 3.0 3.1 3.1 3.1 3.2 3.3 3.4 3.6 3.6 3.8 4.1 4.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.7 1.8 2.0 2.3 2.3 2.7 3.0 3.2

60 to 80 1.1 1.1 1.2 1.3 1.4 1.5 1.5 1.6 1.7 1.8 2.1 2.1 2.5 2.8 3.0

40 to 60 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.9 1.9 2.2 2.5 2.7

20 to 40 0.7 0.7 0.9 0.9 1.0 1.1 1.1 1.2 1.3 1.4 1.6 1.7 2.0 2.3 2.4

0 to 20 0.5 0.6 0.7 0.7 0.8 0.9 0.9 0.9 1.0 1.2 1.4 1.4 1.7 2.0 2.2
-20to 0 0.4 0.4 0.5 0.6 0.6 0.7 0.7 0.7 0.8 0.9 1.2 1.2 1.5 1.7 1.9

-40 to —20 0.2 0.2 0.3 0.4 0.4 0.5 0.5 0.5 0.6 0.7 0.9 1.0 1.2 1.5 1.6

-60 to —40 0.0 0.0 0.1 0.2 0.2 0.3 0.3 0.3 0.4 0.5 0.7 0.7 1.0 1.2 1.3

-70 to —60 0.1 -0.1 0.0 0.0 0.1 0.1 0.2 0.2 0.2 0.3 0.5 0.5 0.8 1.0 1.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.17133032E-01 Visible Infrared OHARA S-BSM16 HOYA BACD16
Q1 7.35971696E+01 Power ser. eq. 0.3 7.6 CDGM H-ZK9B SCHOTT N-SK16
P2 3.13502706E-02 Frac. eq. (ref.) 0.3 7.8
Q2 2.07201986E-02 2022-/-1 |StP, AP, SP
P3 3.14284226E-01| [Prod Frea (AtoD)| B | I Hiﬂs?if""e -
Q3 4.73371033E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SK1 8 Ng = 1.638540 Ne = 1.641289 639553
Glass code (e)

vqg = 55.34 Ve = 55.07 641551
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 161110 F-C | 0.011539 364/330 A [nm] T

1.970 161245 F-C__| 0.011646 Color Code (80%/5%) 25 -
1.530 1.61859 C-t 0.009256 375/330 300 —
1129 1.62400 C-A__|0.003956 col 30 -
1.064 162498 4-C__| 0.003490 B 0.00 320 =
t 1.62579 e-C 0.006239 G 0.48 330 0.04
s 1.62894 g—d 0.014398 R 0.45 340 0.22
' — . 350 0.51
Sl Do e oo
L ' ¢ : CTE(-30,70) [1E-7/°C]| 67 370 0.86
c 1635050 e | 0014489 Sreo0s00 e a8 R e

c 1635605 C-t__| 0.009811 R YT 900958

He-Ne 1.636122 e-C’ 0.005684 At [°C] 684 200 0974
D 1 638438 F'-e 0005962 StP [Oc] 596 420 0987
d 1.638540 i~F’ 0.020176 AP [°C] 631 440 0.991
e 1.641289 s 460 0.992
: SP [°C] 754
F 1.646589 : 1 7 : 480 0.994
. Relative partial dispersion Ht cndct. [W/m-K]| 0.831 500 0.996
F 1.647251 C-t F-C| 08021 Sp. heat [k ke K| 0.526 550 0.997
g 1.652938 C-AF-C| 0.3428 Ht diffus. (106 mz/eee] 0,429 600 0.996
h 1658254 o Fcl 03025 : : 650 0.996
0389 1661518 oy 05407 Chemical properties [class] 700 0.997
) 1667427 — — - Acid res. (surface) 6 800 0.995
g-dF-C 1.2478 -
— — Alkaline detergent res. 3 900 0.993
i_F;E_g 8228§ Climate resistance 3 1000 0.994
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 3 1200 0.997
A0 2.63738575E+00 re/F-C | 12557 Ao res. (powden| 5 1400 0.989
Al ~1.03287558E-02 Ct/F-C| 08424 . : 1600 0.987
A2 T1.09091934E-04 e-C' /F-C 0.4881 Mechanical properties 1800 0969
3 1 67282181E-02 F-e/F-C'| 05119 Knoo.p hardness 499 (5) 3(2)88 Oc?gg
i-F' /F-C’ 1.7324 Abrasion hardness| 157 d
A4 3.03233685E-04 - 2400 0.73
Young's mod. [GPa]| 87.0 .
A5 —-2.03256494E-06 sh 4 [cPall 342
A6 7.96743025E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 271
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0013 [1E-5 nm/om.Pa] | 1-92 3.67
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.7 1.7 1.8 1.9 2.0 2.2 2.2 2.2 2.4 2.6 2.9 3.0 3.5 3.9 4.2
60 to 80 (ref.) 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.3 2.4 2.8 2.8 3.3 3.7 4.0

40 to 60 1.4 1.4 1.6 1.7 1.8 1.9 1.9 2.0 2.1 2.3 2.6 2.7 3.1 3.5 3.7

20 to 40 1.3 1.3 1.5 1.6 1.7 1.8 1.8 1.8 2.0 2.1 2.5 2.5 2.9 3.3 3.6

0 to 20 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 2.4 2.4 2.8 3.2 3.4
-20to 0 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.7 1.9 2.0 2.3 2.4 2.7 3.1 3.3
-40 to —20 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.0 2.3 2.4 2.7 3.1 3.3
-60 to —40 (ref.) 1.5 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.0 2.1 2.4 2.5 2.8 3.1 3.3
—-70 to —60 (ref.) 1.7 1.7 1.8 1.9 1.9 2.0 2.1 2.1 2.2 2.3 2.6 2.6 3.0 3.3 3.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F h 0.389
80 to 90 0.7 0.7 0.8 0.9 1.0 1.2 1.2 1.2 1.4 1.5 1.9 2.0 2.4 2.8 3.1

60 to 80 0.5 0.5 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.3 1.7 1.7 2.2 2.6 2.8

40 to 60 0.2 0.2 0.3 0.4 0.5 0.7 0.7 0.7 0.8 1.0 1.4 1.4 1.8 2.2 2.4

20 to 40 0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.6 0.7 1.0 1.1 1.5 1.9 2.1

0 to 20 -0.3 -0.3 -0.2 -0.1 0.0 0.1 0.1 0.1 0.3 0.4 0.7 0.8 1.1 1.5 1.7
-20to 0 -0.6 -0.6 -0.5 -04 | -0.3 -0.2 -0.2 -0.2 0.0 0.1 0.4 0.4 0.8 1.1 1.3

-40 to —20 -0.9 -0.8 -0.8 -0.7 -0.6 -0.5 -0.5 -04 | -0.3 -0.2 0.1 0.1 0.5 0.8 1.0

-60 to —40 -1.1 -1.1 -10| -09 -0.8 -0.8 -08 | -0.7 -0.6 -0.5 -02 | -0.2 0.1 0.4 0.6

-70 to —60 -1.3 -1.3 -1.2 -1.2 -1.1 -1.0 -10[ -09 -08 | -0.7 -05 | -05 0.1 0.1 0.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.05284203E-01 Visible Infrared OHARA S-BSM18 HOYA BACD18
Q1 7.37088855E+01 Power ser. eq. 0.5 3.7 CDGM H-ZK11 SCHOTT -
P2 1.09317433E-02 Frac. eq. (ref.) 0.5 54
Q2 3.78284051E-02 2062-1-1 StP. AR, SF
P3 342135739E-01|  |Prod Frea (AoD) C | 2075-4=T [Color Gode
Q3 5.67258954E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SSK1 Ng = 1.617200 Ne = 1.619924 617540
Glass code (e)
Vg = 53.97 Ve = 53.71 620537
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158946 F-C_ | 0011437 359/329 A [nm] T
1.970 159085 F-C__| 0.011543 Color Code (80%/5%) 25 -
1.530 1.59717 C-t 0.009240 370/330 300 —
1.129 1.60268 C-A 0.003934 CCl 310 =
1.064 1.60368 d-C 0.003462 B 0.00 320 -
t 1.60450 e—C 0.006186 G 0.33 330 0.07
s 1.60765 g—d 0.014268 R 0.32 340 0.29
' — 350 0.60
A 1.609804 g-F 0.006293 T Beals 560 08
r 1.611774 h—g 0.005274 CTE-30.70) [1E-1/°C]] 59 0 3513
Cc 1.613738 i~g 0.014388 CTE00.300) E-7/°Cl| T4 380 0.956
c 1.614288 C-t 0.009790 Te [C] 600 390 0976
He-Ne 1.614802 e-C’ 0.005636 At [°C] 649 200 0984
D 1 61 7098 F'-e 0005907 StP [Oc] 552 420 0990
d 1.617200 i-F’ 0.020025 AP [°C] 539 440 0.992
e 1.619924 s 460 0.993
: SP [°C] 725
F 1.625175 : 1 7 : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.865 500 0.997
F 1.625831 c-t/F-C| 08079 Sp. heat [kJ/kg K| 0.592 550 0.997
g 1.631468 C-A/F-C| 0.3440 Ht diffus. (1E-6 m2/sec] 0.442 600 0.997
h 1636742 o Fcl 03027 : : 650 0.997
0.389 1.639984 0, FC | 05409 Shenicallpiopertieslicloss] 700 0.998
) 1645856 — — Acid res. (surface) 6 800 0998
g-dF-C 1.2475 -
Alkaline detergent res. 3 900 0.997
g-F/F-C 0.5502 - -
s 04611 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.56917001E+00 g/FC | 12580 Acid res. (powden| 4 1400 0.987
Al ~1.05347050E-02 Ct/F-C'| 0.848I 1600 0.989
: e-C' /F-C' 0.4883 Mechanical properties 1800 0.978
A2 -1.14820760E-04
F-e/F-C'| 05117 Knoop hardness [539 (5) 2000 0.960
i-F' /F-C’ 1.7348 Abrasion hardness| 136 d
A4 2.66043325E-04 - 2400 0.75
Young's mod. [GPa]| 86.2 .
A5 2.86703318E-06 Shear mod. [GPall 341
A6 5.89038637E-07 Deviation of relative partial disp. Pe? 01 : . a 0 265
A7 0.00000000E+00 APdC 0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0036 [1E-5 nm/om.Pa] | 210 33
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.9 3.9 4.0 4.2 4.3 4.4 4.5 45 4.6 4.8 5.3 5.3 5.8 6.3 6.6
60 to 80 (ref.) 3.8 3.8 4.0 4.1 4.2 4.3 4.3 4.3 4.5 4.7 5.1 5.1 5.6 6.1 6.3

40 to 60 3.6 3.6 3.8 3.9 4.0 4.1 4.1 4.1 4.3 45 4.9 4.9 5.4 5.8 6.1

20 to 40 3.4 3.5 3.6 3.7 3.8 3.9 4.0 4.0 4.1 4.3 4.7 4.7 5.2 5.6 5.9

0 to 20 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.2 4.5 4.6 5.0 54 5.7
-20to 0 3.3 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.1 4.4 45 4.9 5.3 5.5
-40 to —20 3.3 3.3 3.5 3.5 3.6 3.7 3.7 3.8 3.9 4.1 4.4 4.4 49 5.3 5.5
-60 to —40 (ref.) 3.4 3.4 3.5 3.6 3.7 3.8 3.8 3.9 40 4.1 4.5 45 49 5.3 5.5
—-70 to —60 (ref.) 3.5 3.6 3.7 3.8 3.9 3.9 40 4.0 4.1 4.3 4.6 4.6 5.0 5.4 5.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.8 4.2 4.3 4.8 5.2 5.5

60 to 80 2.7 2.7 2.9 3.0 3.1 3.2 3.2 3.2 3.4 3.6 40 4.0 4.5 4.9 5.2

40 to 60 2.4 2.4 2.5 2.6 2.7 2.8 2.9 2.9 3.0 3.2 3.6 3.7 4.1 4.6 4.8

20 to 40 2.1 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.7 2.9 3.3 3.3 3.7 4.2 4.4

0 to 20 1.8 1.8 1.9 2.0 2.1 2.2 2.2 2.2 2.4 2.5 2.9 2.9 3.4 3.8 40
-20to 0 1.4 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.0 2.2 2.5 2.6 3.0 3.4 3.6

-40 to —20 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.6 1.7 1.9 2.2 2.2 2.6 3.0 3.2

-60 to —40 0.8 0.9 1.0 1.1 1.1 1.2 1.2 1.3 1.4 1.5 1.8 1.9 2.2 2.6 2.8

-70 to —60 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.6 1.6 2.0 2.3 2.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.21623796E-01 Visible Infrared OHARA - HOYA -
Q1 8.02644402E+01 Power ser. eq. 0.5 49 CDGM H-ZK20 SCHOTT -
P2 1.09215263E-02 Frac. eq. (ref.) 04 53
Q2 3.87083928E-02 2022-/-1 |StP, AP, SP
o] EmmEE | e
Q3 5.82267405E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SSK5 Ng = 1.658440 Ne = 1.661522 658508
Glass code (e)

Vg = 50.84 Ve = 50.54 662505
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.63030 F-C | 0012952 370/337 A [nm] T

1.970 163156 F-C_| 0.013089 Color Code (80%/5%) 25 -
1.530 1.63735 C-t 0.010022 385/335 300 —
1129 1.64268 C-A__| 0004356 col 30 -
1.064 164369 4-C__ | 0.003888 B 0.00 320 =
t 1.64453 e-C 0.006970 G 0.71 330 0.01
s 1.64786 g—d 0.016288 R 0.71 340 0.10
; _ 350 0.34
A 1.650196 gF 0.007224 Thermal properties 260 060
: 1652367 he | 000603 e il 70 360 062
c 1654552 e | 0016709 Sreons00 o 8a R T

c 1655167 C-t__|0.010637 T T T e S0 0.039

He-Ne 1.655742 e-C’ 0.006355 At [°C] 681 200 0963
D 1 658325 F'-e 0006734 StP [Oc] 592 420 0983
d 1.658440 i~F’ 0.023181 AP [°C] 628 440 0.988
e 1.661522 5 460 0.991
SP [°C] 759
F 1.667504 : 1 7 : 480 0.993
, . Relative partial dispersion Ht endct. [W/m-K]| 0.759 500 0.995
F 1.668256 c-t/FC| 07738 Sp. heat [kd/ke-K]| 0.531 550 0.998
g 1.674728 C-AF-C| 0.3363 Ht diffus. (166 m2/ee] 0.382 600 0.998
h 1.680821 d-C/F-C 0.3002 : : 650 0.998
0389 1.684584 o CFC| 05381 Gleiiicalprepoitiopleisss 700 0.997
i 1691437 — — Acid res. (surface) 1 800 0.997
g-dF-C 1.2576 -
Alkaline detergent res. 3 900 0.997
g-F/F-C 0.5578 - -
s 0.4704 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
A0 2.69546608E+00 e/F-C | 12901 Acid ros (powden| 4 1400 0.992
Al ~9.46960473E-03 C-t/F-C'| 08127 1600 0.989
eC F-C| 04855 Mechanical properties 1800 0.976
A2 -1.10686762E-04
F-e/F-C 0.5145 Knoop hardness |483 (5) 2000 0.959
A3 1.90535266E-02 - 2200 0.900
i-F' /F-C’ 1.7710 Abrasion hardness| 163 :
A4 3.49767067E-04 - 2400 0.80
Young's mod. [GPa]| 83.4 .
A5 1.61235917E-06 sh 4. [cPall 326
A6 1.06076791E-06 Deviation of relative partial disp. Pe?r moy : v a 0 280
A7 0.00000000E+00 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0013 [1E-5 nm/om.Pa] | 203 3.75
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.9 2.0 2.1 2.2 2.4 2.5 2.5 2.6 2.8 3.0 3.4 3.5 4.0 4.6 5.0
60 to 80 (ref.) 1.8 1.9 2.0 2.1 2.2 2.4 2.4 2.4 2.6 2.8 3.3 3.4 3.9 4.4 4.8

40 to 60 1.7 1.7 1.9 2.0 2.1 2.2 2.3 2.3 2.5 2.7 3.1 3.2 3.7 4.2 4.5

20 to 40 1.6 1.6 1.8 1.9 2.0 2.1 2.1 2.2 2.3 2.5 3.0 3.0 3.5 4.0 4.3

0 to 20 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.4 2.9 2.9 3.4 3.9 4.2
-20to 0 1.5 1.5 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.4 2.8 2.8 3.3 3.8 4.1
-40 to —20 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.4 2.8 2.8 3.3 3.7 40
-60 to —40 (ref.) 1.7 1.7 1.9 2.0 2.0 2.2 2.2 2.2 2.4 2.5 2.9 3.0 3.4 3.8 4.1
—-70 to —60 (ref.) 1.9 1.9 2.0 2.1 2.2 2.3 2.4 2.4 2.5 2.7 3.1 3.1 3.5 3.9 4.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.9 0.9 1.1 1.2 1.3 1.5 1.5 1.5 1.7 1.9 2.4 2.5 3.0 3.5 3.9

60 to 80 0.7 0.7 0.9 1.0 1.1 1.3 1.3 1.3 1.5 1.7 2.2 2.2 2.7 3.2 3.6

40 to 60 0.4 0.5 0.6 0.7 0.8 1.0 1.0 1.0 1.2 1.4 1.8 1.9 2.4 2.9 3.2

20 to 40 0.1 0.2 0.3 0.4 0.5 0.7 0.7 0.7 0.9 1.1 1.5 1.5 2.0 2.5 2.8

0 to 20 0.1 -0.1 0.1 0.2 0.3 0.4 0.4 0.4 0.6 0.8 1.2 1.2 1.7 2.1 2.5
-20to 0 -04 | -0.3 -0.2 -0.1 0.0 0.1 0.1 0.1 0.3 0.5 0.8 0.9 1.3 1.8 2.1

-40 to —20 -0.7 -0.6 -0.5 -04 | -0.3 -0.2 -0.2 -0.2 0.0 0.2 0.5 0.6 1.0 1.4 1.7

-60 to —40 -0.9 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5 -0.5 -0.3 -0.2 0.2 0.2 0.6 1.0 1.3

-70 to —60 -1.1 -1.1 -10| -09 -0.8 -0.7 -0.7 -0.7 -0.6 -04 | -0.1 0.0 0.4 0.8 1.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.83663348E-02 Visible Infrared OHARA S-BSM25 HOYA BACED5
Q1 7.63945327E+01 Power ser. eq. 0.7 8.3 CDGM H-ZBaF50 SCHOTT N-SSK5
P2 1.03186784E-02 Frac. eq. (ref.) 0.6 9.0
G2 |  432605569E-02 30 54T [Tramaritanss
P3 350770304E-01|  [Prod Frea (AtoD)] C | 2015-4-1 [Color Gode, Prod. Freq.
Q3 6.14483385E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SSK8 Ng = 1.617720 Ne = 1.620669 618498
Glass code (e)
vqg = 49.81 Ve = 49.53 621495
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158991 F-C | 0.012401 372/340 A [nm] T
1.970 159120 F-C__| 0.012532 Color Code (80%/5%) 25 -
1.530 1.59714 C-t 0.009678 385/340 300 —
1129 1.60250 C-A__| 0004181 cel 310 -
1.064 160349 4-C__ | 0003722 B 0.00 320 =
t 1.60432 e-C 0.006671 G 0.78 330 -
s 1.60756 g—d 0.015618 R 0.75 340 0.05
' — 350 0.25
A 1.609817 gF 0.006939 Thermal properties 260 0Ea
: 1611903 he | 0005882 STECa0 0 el 72 360 0.54
((;:' : g} 2223 CI:_’gt 88} ggég CTE(100,300) [1E-7/°C]| 89 380 0.88
' — : Tg [°C] 593 390 0.935
He-Ne 1.615138 e-C 0.006082 At [°C] 639 200 0962
D 1617610 F-e__ | 0.006450 s °cl | 542 420 0.982
d 1.617720 i~F’ 0.022432 AP [°C] 579 440 0.987
e 1.620669 S 460 0.990
: SP [°C] 720
F 1.626399 : 1 7 : 480 0.993
: Relative partial dispersion Ht cndct. [W/m-K]| 0.979 500 0.995
F 1.627119 C-t/F-C| 0.7804 Sp. heat [kJ/kg K| 0.626 550 0998
g 1.633338 C-AF-C| 03372 Ht diffus. (106 mz/eee] 0,492 600 0.998
h 1.639220 d-CF-C 0.3001 : . 650 0.997
0389 1.642869 oCFC| 05379 Gleiiicalprepoitioplieiass 700 0.997
) 1.649551 — — - Acid res. (surface) 6 800 0.997
gd/F-C 1.2594 Alkaline detergent res 3 900 0.997
eF F-C| 05596 . = '
s 0.4743 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 2.56658096E+00 e/F-C | 13074 Acid res owden |3 1400 0.989
C-t/F-C 0.8193 1600 0.989
Al -9.72847347E-03 ; T
A2 79 45439785E-05 e-C' /F-C 0.4853 Mechanical properties 1800 0977
3 1.74935076E—02 F-e/F-C'| 05147 Knoop hardness [493 (5) 2000 0.961
: i-F' /F-C’ 1.7900 Abrasion hardness| 129 2200 0.902
A4 3.71433240E-04 - 2400 0.83
Young's mod. [GPa]| 85.6 .
A5 -4.00752907E-06 sh 4 [cPall 340
A6 1.64198401E-06 Deviation of relative partial disp. Pe?r moy : v a 0 260
A7 0.00000000E+00 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0012 [1E-5 nm/om.Pa] | 23/ 3.18
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.1 2.1 2.2 2.4 2.5 2.7 2.7 2.7 2.9 3.1 3.6 3.6 4.1 4.7 5.0
60 to 80 (ref.) 1.9 2.0 2.2 2.3 2.4 2.5 2.6 2.6 2.8 3.0 3.4 3.5 4.0 45 4.8

40 to 60 1.8 1.8 2.0 2.1 2.2 2.3 2.4 2.4 2.6 2.8 3.2 3.2 3.7 4.2 4.6

20 to 40 1.6 1.7 1.8 1.9 2.1 2.2 2.2 2.2 2.4 2.6 3.0 3.1 3.5 4.0 4.4

0 to 20 1.5 1.6 1.7 1.8 1.9 2.1 2.1 2.1 2.3 2.5 2.9 2.9 3.4 3.9 4.2
-20to 0 1.5 1.5 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.4 2.8 2.8 3.3 3.7 4.1
-40 to —20 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.4 2.8 2.8 3.2 3.7 40
-60 to —40 (ref.) 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.1 2.3 2.5 2.8 2.9 3.3 3.7 40
—-70 to —60 (ref.) 1.8 1.8 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.6 3.0 3.0 3.4 3.9 4.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.1 1.1 1.3 1.4 1.5 1.7 1.7 1.7 1.9 2.1 2.5 2.6 3.1 3.6 40

60 to 80 0.9 0.9 1.1 1.2 1.3 1.4 1.5 1.5 1.7 1.9 2.3 2.3 2.8 3.3 3.7

40 to 60 0.6 0.6 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.5 1.9 2.0 2.5 3.0 3.3

20 to 40 0.3 0.3 0.4 0.6 0.7 0.8 0.8 0.8 1.0 1.2 1.6 1.6 2.1 2.6 2.9

0 to 20 0.0 0.0 0.1 0.2 0.3 0.5 0.5 0.5 0.7 0.9 1.2 1.3 1.7 2.2 2.5
-20to 0 -0.3 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.2 0.3 0.5 0.9 0.9 1.4 1.8 2.1

-40 to —20 -0.6 -0.6 -0.5 -04 | -0.3 -0.2 -0.2 -0.1 0.0 0.2 0.5 0.6 1.0 1.4 1.7

-60 to —40 -0.9 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5 -0.5 -0.3 -0.2 0.2 0.2 0.6 1.0 1.3

-70 to —60 -1.2 -1.1 -10| -09 -0.8 -0.8 -0.7 -0.7 -0.6 -04 | -0.1 0.0 0.4 0.8 1.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14440812E-01 Visible Infrared OHARA S-BSM28 HOYA -
Q1 8.22577070E+01 Power ser. eq. 0.9 6.8 CDGM - SCHOTT N-SSK8
P2 8.67672536E-03 Frac. eq. (ref.) 0.7 7.6
Q2 4.88531477E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 334364724E-01|  [Prod Frea (AoD) C | 2018-4-1 [Prod. Freq.
Q3 6.32531622E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LLF1 Ng = 1.548140 Ne = 1.551000 548455
Glass code (e)
Vg = 45.51 Ve = 4522 551452
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 152182 F-C_ | 0.012044 364/338 A [nm] T
1.970 152302 F-C__| 0.012184 Color Code (80%/5%) 25 -
1.530 1.52855 C-t 0.009232 370/340 300 —
1.129 1.53359 C-A 0.004006 CCl 310 =
1.064 1.53453 d-C 0.003590 B 0.00 320 Z
t 1.53532 e-C 0.006450 G 0.30 330 -
s 1.53840 g—d 0.015301 R 0.28 340 0.08
A 1.540544 eF 0.006847 Thermal properties 350 0.36
r 1.542539 h-s [ 0005869 STe070 el 87 350 310
C 1.544550 i-g 0.016352 CTE100.300) E-7°01] 105 380 0.048
He-Ne 1.545647 e-C’ 0.005883 At [°C] 529 200 0986
D 1.548034 F-e 0.006301 StP [°C] 216 420 0.994
d 1.548140 i-F’ 0.022492 AP [°C] 456 440 0.995
. 1551000 Ll 360] 0996
F 1.556594 Relative partial dispersion Ht cndct. [W/m-K]| 1.050 500 0:998
F 1.557301 C-t/F-C| 0.7665 Sp. heat [kJ/ke-K][ 0.770 550 0.999
g 1.563441 C-A'/F-C|__ 0.3326 Ht diffus. [1e-6 mz/eec] 0.534 600 0.999
h 1.569310 d-C/F-C 0.2981 : : 650 0.999
0389 1572986 oy 05355 Chemical properties [class] 700 0.999
i 1579793 — — - Acid res. (surface) 1 800 0.998
gd/F-C 1.2704 Alkaline detergent res 1 900 0.997
eF F-C| 05685 . = '
s 0.4873 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.998
A0 2.35082049E+00 e/FC | 13577 Acid res. (powden| 1 1400 0.993
Al ~8.90815763E-03 C-t/F-C| 0.8043 : . 1600 0.990
A2 4 67960548E-05 e-C' /F-C 0.4828 Mechanical properties 1800 0.962
' F-e/F-C'| 05172 Knoop hardness [455 (5) 2000 0.920
A3 1.55575823E-02 -
i-F' /F-C’ 1.8460 Abrasion hardness| 109 2200 0.84
A4 4.97642954E-04 - 2400 0.79
Young's mod. [GPa]| 71.0 .
A5 -1.81687973E-05 sh 4. [cPall 292
A6 2.83408723E-06 Deviation of relative partial disp. Pe?r moy : v a 0 21 6
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0005 [1E-5 nm/om.Pa] | 310 2.55
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.9 1.0 1.1 1.3 1.4 1.6 1.6 1.6 1.8 2.1 2.6 2.7 3.3 4.0 4.4
60 to 80 (ref.) 0.9 0.9 1.1 1.2 1.4 1.5 1.5 1.6 1.8 2.0 2.5 2.6 3.2 3.8 4.3

40 to 60 0.8 0.9 1.0 1.2 1.3 1.4 1.5 1.5 1.7 1.9 2.4 2.4 3.0 3.7 4.1

20 to 40 0.8 0.9 1.0 1.1 1.2 1.4 1.4 1.5 1.6 1.8 2.3 2.4 2.9 3.5 4.0

0 to 20 0.8 0.9 1.0 1.1 1.2 1.4 1.4 1.4 1.6 1.8 2.3 2.3 2.9 3.4 3.8
-20to 0 0.9 0.9 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.8 2.3 2.3 2.8 3.4 3.8
-40 to —20 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.6 1.7 1.9 2.3 2.4 2.9 3.4 3.8
-60 to —40 (ref.) 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.1 2.5 2.5 3.0 3.5 3.9
—-70 to —60 (ref.) 1.5 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.3 2.7 2.7 3.2 3.7 40

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.0 0.0 0.2 0.3 0.5 0.6 0.6 0.7 0.9 1.1 1.6 1.7 2.3 3.0 3.4

60 to 80 0.1 -0.1 0.1 0.2 0.3 0.4 0.5 0.5 0.7 0.9 1.4 1.5 2.1 2.8 3.2

40 to 60 -03| -03]| -0.1 0.0 0.1 0.2 0.3 0.3 0.5 0.7 1.2 1.2 1.8 2.5 2.9

20 to 40 -05( -05| -03| -02[ -0.1 0.0 0.1 0.1 0.3 0.5 0.9 1.0 1.6 2.2 2.6

0 to 20 -07| -06] -05] -04| -03| -02]| -0.1 -0.1 0.1 0.3 0.7 0.7 1.3 1.8 2.2
-20to 0 -09( -08] -07| 06| -05| -04] -03[ -03| -0.2 0.0 0.4 0.5 1.0 1.5 1.9

-40 to —20 -10|( -10] -09| -08| 07| -06| -05| 05| -04| -0.2 0.2 0.2 0.7 1.2 1.6

-60 to —40 12 =12 -1.1 -10| -09| -08]| -08| -0.7 -06 | -04 0.0 0.0 0.5 0.9 1.3

-70 to —60 -14 | -13]| -1.2] -1.1 -10( -09| -09| -09| 07| -06]| -02| -0.2 0.3 0.7 1.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14272540E-01 Visible Infrared OHARA S-TIL1 HOYA E-FEL1
Q1 8.36598442E+01 Power ser. eq. 0.8 5.0 CDGM H-QF1 SCHOTT -
P2 1.16097513E-02 Frac. eq. (ref.) 0.9 4.7
Q2 5.03232551E-02 2062-1-1 StP. AR, SF
P3 2.98780426E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 6.54971242E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LLFZ Ng = 1.540720 Ne = 1.543455 541470
Glass code (e)

Vg = 46.97 Ve = 46.68 543467
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 151518 F-C | 0.011513 365/337 A [nm] T

1.970 151636 F-C__| 0.011642 Color Code (80%/5%) 25 -
1.530 1.52179 C-t 0.008899 370/340 300 —
1.129 1.52671 C-A' 0.003851 CcCl 310 -
1.064 1.52762 d-C 0.003440 B 0.00 320 Z
t 1.52838 e-C 0.006175 G 0.34 330 -
s 1.53136 g—d 0.014583 R 0.33 340 0.09
g — 350 0.37
Tl Lo e O
c 1537280 0015450 OTECs070 E/elL 88 370 0.87
. I8 : CTE(100,300) [1E-7/°C]| 107 380 0.940

c 1.537824 C-t 0.009443 Te I°C] 260 390 0970

He-Ne 1.538332 e-C’ 0.005631 At [°C] 529 200 0984
D 1.540618 F-e 0.006011 StP [°C] 214 420 0.993
d 1.540720 i-F 0.021287 AP [C] 454 440 0.995
e 1.543455 s 460 0.996
SP [°C] 629
F 1.548793 - 1 - 480 0.997
: Relative partial dispersion Ht cndct. [W/m-K]| 1.129 500 0.998
F 1.549466 C-t/F-C 0.7730 Sp. heat [kJ/kgK][ 0.771 550 0.999
g 1.555303 C-AF-C| 0.3345 Ht diffus. (166 m2/eee] 0.577 600 0.999
h 1.560866 d-CF-C 0.2988 : . 650 0.998
0.389 1564340 ~ o, Fc| 05364 Shenicallpiopertieslicloss] 700 0.999
i 1570753 — — Acid res. (surface) 1 800 0.998
g-d/F-C 1.2667 -
— — Alkaline detergent res. 1 900 0997
g-F/F-C 0.5654 , - 1000 0.998
T 0.4832 Climate resistance 1 .
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.999
A0 2.32991556E+00 e /F-C 1.3420 Acid res. (powder) 1 1400 0.999
- — P
Al ~8.66190637E-03 c-t/F-C| 08111 . . 1600 0.990
A2 5 64810656E-05 e-C' /F-C 0.4837 Mechanical properties 1800 0964
' F-e/F-C'| 05163 Knoop hardness [455 (5) 2000 0.920
A3 1,50203800E-02 : 00 0.84
i-F' /F-C’ 1.8285 Abrasion hardness| 120 22 :
A4 4.20176461E-04 - 2400 0.79
Young's mod. [GPa]| 69.8 .
A5 -1.21206332E-05 sh 4 [cPall 284
A6 2.27699343E-06 Deviation of relative partial disp. Pe?r moy : v a 0 227
A7 0.00000000E+00 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | —0.0001 [1E-5 nm/om.Pa] | 2-99 2.53
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.5 0.6 0.7 0.9 1.0 1.1 1.2 1.2 1.4 1.6 2.0 2.1 2.7 3.3 3.7
60 to 80 (ref.) 0.5 0.5 0.7 0.8 0.9 1.1 1.1 1.1 1.3 1.5 2.0 2.0 2.6 3.2 3.6

40 to 60 0.4 0.5 0.7 0.8 0.9 1.0 1.1 1.1 1.3 1.5 1.9 2.0 2.5 3.1 3.5

20 to 40 0.4 0.5 0.6 0.8 0.9 1.0 1.0 1.1 1.2 1.4 1.9 1.9 2.4 3.0 3.4

0 to 20 0.5 0.5 0.7 0.8 0.9 1.0 1.1 1.1 1.3 1.4 1.8 1.9 2.4 2.9 3.3
-20to 0 0.6 0.6 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.5 1.9 1.9 2.4 2.9 3.3
-40 to —20 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.6 2.0 2.0 2.5 3.0 3.4
-60 to —40 (ref.) 0.9 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.6 1.8 2.2 2.2 2.7 3.2 3.5
—-70 to —60 (ref.) 1.2 1.2 1.4 1.5 1.6 1.7 1.7 1.7 1.9 2.0 2.4 2.4 2.9 3.3 3.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -04| -04] -02] -0.1 0.0 0.2 0.2 0.2 0.4 0.6 1.1 1.1 1.7 2.3 2.8

60 to 80 -06 -05| -03| -02[ -0.1 0.0 0.1 0.1 0.3 0.5 0.9 1.0 1.5 2.1 2.5

40 to 60 -0.7| -0.7 -05( -04] -03| -02| -0.1 -0.1 0.1 0.3 0.7 0.8 1.3 1.9 2.3

20 to 40 -09( -08] -07|] -06| 04| -03| -03| -03[ -0.1 0.1 0.5 0.5 1.1 1.6 2.0

0 to 20 -10|( -10| -08| -0.7 -06| -05| -05| -04| -03]| -0.1 0.3 0.3 0.8 1.4 1.7
-20to 0 12 -1.1 -10|( -09]| -08| -0.7 -07 -06]| -05| -0.3 0.1 0.1 0.6 1.1 1.5

-40 to —20 -13| -13]| -1.2] -1.1 -10( -09]| -08] -08| -0.7| -05| -0.1 -0.1 0.4 0.8 1.2

-60 to —40 -15| -15| -13| 12| -1.1 -10| -10| -10| -08| -0.7 -04 | -0.3 0.1 0.6 0.9

-70 to —60 -16| -16]| -15] -14| 13| -12]| -1.1 -1.1 -10|( -08| -05| -05[ -0.1 0.4 0.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13935561E-01 Visible [ Infrared OHARA [ s-TIL2 HOYA E-FEL2
Q1 8.42051318E+01 Power ser. eq. 0.8 3.9 CDGM H-QF8 SCHOTT -
P2 1.02232092E-02 Frac. eq. (ref.) 0.6 3.8
T ——
P3 2.96865573E-01 Prod. Freq. (A to D)| C | 2018-4—1 [Prod. Freq.
Q3 6.54412936E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LLFG Ng = 1.531720 Ne = 1.534311 532488
Glass code (e)
Vg = 48.78 Ve = 48.49 534485
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 150694 F-C_ | 0.010900 362/336 A [nm] T
1.970 150811 F-C__ | 0.011018 Color Code (80%/5%) 25 -
1.530 1.51350 C-t 0.008520 365/335 300 —
1.129 1.51831 C-A 0.003672 CcCl 310 -
1.064 1.51920 d-C 0.003267 B 0.00 320 _
t 1.51993 e—C 0.005858 G 0.23 330 -
s 1.52280 g—d 0.013761 R 0.21 340 0.11
A 1.524781 e F 0.006128 Thermal properties 350 0.44
r 1526614 h-s [ 0005215 STe070 el 82 350 e
C’ 1.528453 |—’g 0.014429 GTE(100.300) [IE=7°C] 90 380 0.968
C 1528970 C_t’ 0009037 Tg [OC] 51 1 390 0984
He-Ne 1.529453 e-C 0.005341 At [°C] 581 200 0991
D 1 531 624 F'-e 0005677 StP [Oc] 463 420 0993
d 1531720 i-F 0.019922 AP [C] 506 440 0.994
e 1.534311 SP [C] 684 igg 8ggg
F 1.539353 Relative partial dispersion Ht cndct. [W/m-K]| 0.965 500 0.996
F 1.539988 C-t/F-C| 07817 Sp. heat [kd/kg-K]| 0.716 550 0998
g 1.545481 C-AF-C| 0.3369 Ht diffus. [1E-6 m2/cec] 0.536 600 0.997
h 1.550696 d-CF-C 0.2997 : . 650 0.997
0389 1553942 oy 05374 Chemical properties [class] 700 0.998
i 1559910 — — . Acid res. (surface) 1 800 0.997
gd/FC 1.2625 Alkaline detergent res 1 900 0.996
eF/FC| 05622 . = '
s 0.4784 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
AO 2.30465477E+00 g/F-C | 13238 Acid res. (powden)| 1 1400 0.993
Al ~8.42372028E-03 Ct/F-C| 08202 : . 1600 0.989
A2 T853219261E-05 e-C' /F-C 0.4848 Mechanical properties 1800 0.959
' F-e/F-C'| 05152 Knoop hardness |443 (4) 2000 0.914
A3 1.43763145E-02 -
i-F' /F-C’ 1.8081 Abrasion hardness| 140 2200 0.83
A4 3.30848944E-04 ; 2400 0.77
Young's mod. [GPa]| 65.0 .
A5 -4.10026783E-06 sh 4 [oPall 26.3
A6 1.57001947E-06 Deviation of relative partial disp. Pe?r moy : v a 0 235
A7 0.00000000E+00 APdC 0.0005 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0003 [1E-5 nm/om.Pa] | 320 251
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.5 0.5 0.6 0.8 0.9 1.0 1.0 1.1 1.2 1.5 1.9 1.9 2.4 3.0 3.4
60 to 80 (ref.) 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.0 1.2 1.4 1.8 1.8 2.3 2.9 3.3

40 to 60 0.4 0.4 0.5 0.6 0.7 0.8 0.9 0.9 1.1 1.3 1.7 1.7 2.2 2.7 3.1

20 to 40 0.3 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.2 1.6 1.6 2.1 2.6 3.0

0 to 20 0.3 0.4 0.5 0.6 0.7 0.8 0.8 0.8 1.0 1.2 1.5 1.6 2.0 2.5 2.9
-20to 0 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.2 1.6 1.6 2.0 2.5 2.8
-40 to —20 0.5 0.5 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.3 1.6 1.7 2.0 2.5 2.8
-60 to —40 (ref.) 0.7 0.7 0.8 0.9 1.0 1.1 1.1 1.1 1.3 1.4 1.8 1.8 2.2 2.6 2.9
—-70 to —60 (ref.) 0.9 1.0 1.1 1.1 1.2 1.3 1.3 1.4 1.5 1.6 2.0 2.0 2.4 2.8 3.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -05( -04] -03| -02[ -0.1 0.0 0.1 0.1 0.3 0.5 0.9 1.0 1.5 2.0 2.4

60 to 80 -06| -05| -04]| -03| -02]| -0.1 0.1 0.0 0.1 0.3 0.7 0.8 1.3 1.8 2.2

40 to 60 -0.8 | -0.7 -06| -05| -04] -03| -03| -03]| -0.1 0.1 0.5 0.5 1.0 1.5 1.9

20 to 40 -10|( -09| -08| -0.7 -06| -05| -05| -05| -0.3]| -0.1 0.2 0.3 0.7 1.2 1.6

0 to 20 12 -1.1 -10|( -09]| -08| -0.7 -0.7 | -0.7 -05 | -04 0.0 0.0 0.5 0.9 1.3
-20to 0 -13| -13]| -1.2] -1.1 -10( -10|] -09]| -09| 08| -06| -02| -0.2 0.2 0.6 1.0

-40 to —20 -15| -15| -14] 13| -13| -12]| -1.1 -1.1 -10|( -08| -05| -05[ -0.1 0.3 0.7

-60 to —40 17| -1.7 -16| -15| -15| -14| -13| -13]| 12| -10| -07| -07| -04 0.0 0.4

-70 to —60 -19| -18| 17| -1.7 -16| -15| -15| -15| -14] -12] -09| -09| -06 -0.2 0.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07557274E-01 Visible Infrared OHARA S-TIL6 HOYA E-FELG6
Q1 7.94538219E+01 Power ser. eq. 0.7 53 CDGM H-QF6A SCHOTT -
P2 9.79586899E-03 Frac. eq. (ref.) 0.5 59
Q2 4.86675152E-02 2062-1-1 StP. AR, SF
P3 2.93267192E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 6.39526758E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LF5 Ng = 1.581440 Ne = 1.584805 581410
Glass code (e)

Vg = 40.98 Ve = 40.70 585407
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 155179 F-C_ ] 0.014190 376/348 A [nm] T

1.970 155308 F-C_| 0.014368 Color Code (80%/5%) 25 -
1.530 1.55908 C-t 0.010652 385/350 300 —
1.129 1.56464 C-A' 0.004657 CcCl 310 -
1.064 1.56570 d-C 0.004202 B 0.00 320 -
t 1.56659 e-C 0.007567 G 0.68 330 -
s 1.57010 g—d 0.018166 R 0.70 340 -
' — - 350 0.08
e I ==
L ' ¢ : CTE(-30,70) [1E-7/°C]| 75 370 0.68

C 1.577238 g 0.019917 CTE(100,300) [1E-7/°C][ 90 380 0.86

c 1.577900 C-t 0.011314 Te I°C] 576 390 0934
He-Ne 1.578520 e-C’ 0.006905 At [°C] 623 200 0966

D 1.581315 F-e 0.007463 StP [°C] 516 420 0.987

d 1.581440 i-F 0.027255 AP [C] 557 440 0.990
. 1584805 o 260] 0993
: SP [°C] 720
F 1.591428 : 1 oF : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.127 500 0.996
F 1.592268 c-t/F-C| 0.7507 Sp. heat [kJ/kg-K]| 0.822 550 0.998
g 1.599606 C-A/F-C|__ 0.3282 Ht diffus. [1e-6 mz/eec] 0.531 600 0.998
h 1.606684 d-C/F-C 0.2961 : : 650 0.998
0389 1611153 oy 05333 Chemical properties [class] 700 0.998
i 1619523 — — . Acid res. (surface) 1 800 0.996
g-d F-C 1.2802 -
FoFC 05763 Alkaline detergent res. 1 900 0.995
i_ ~FC 0.4988 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 3 1200 0.997
A0 2.44484793E+00 g/FC | 14036 Ao res. (owden| 1 1400 0.992
Al ~9.36437503E-03 c-t/F-C| 07874 1600 0.991
eC F-C| 0.4806 Mechanical properties 1800 0.972
A2 -9.46881204E-05
F-e/F-C'| 05194 Knoop hardness (477 (5) 2000 0.949
i-F' /F-C’ 1.8969 Abrasion hardness| 105 :
A4 2.36834809E-04 ; 2400 0.86
Young's mod. [GPa]| 75.6
A5 7.55993911E-05 Shear mod. [GPall 309
A6 -7.53407578E-06 Deviation of relative partial disp. Pe? 01 : v a 0 223
A7 5.41756865E07 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E-+00 APgF 0.0007 [1E-5 nm/om.Pa] | 317 2.58
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) 2.4 2.4 2.5 2.7 2.9 3.1 3.1 3.2 3.4 3.7 4.3 4.4 5.2 6.0 6.6
60 to 80 (ref.) 2.3 2.3 2.5 2.6 2.8 3.0 3.0 3.1 3.3 3.6 4.2 4.2 5.0 5.8 6.4

40 to 60 2.2 2.2 2.4 2.5 2.7 2.9 2.9 3.0 3.2 3.4 4.0 4.1 4.8 5.6 6.1

20 to 40 2.1 2.2 2.3 2.5 2.6 2.8 2.8 2.9 3.1 3.3 3.9 3.9 4.6 54 5.9

0 to 20 2.1 2.1 2.3 2.4 2.6 2.7 2.8 2.8 3.0 3.2 3.8 3.8 4.5 5.2 5.7
-20to 0 2.1 2.1 2.3 2.4 2.5 2.7 2.7 2.8 3.0 3.2 3.7 3.8 4.4 5.1 5.6
-40 to —20 2.2 2.2 2.3 2.5 2.6 2.8 2.8 2.8 3.0 3.2 3.7 3.8 4.4 5.1 5.5
-60 to —40 (ref.) 2.4 2.4 2.5 2.6 2.8 2.9 2.9 3.0 3.1 3.4 3.8 3.9 4.5 5.1 5.5
—-70 to —60 (ref.) 2.6 2.6 2.7 2.8 2.9 3.1 3.1 3.2 3.3 3.5 40 4.0 4.6 5.2 5.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.4 1.4 1.6 1.8 1.9 2.1 2.2 2.2 2.4 2.7 3.3 3.4 4.2 5.0 5.6

60 to 80 1.2 1.3 1.4 1.6 1.7 1.9 2.0 2.0 2.2 2.5 3.1 3.2 3.9 4.7 5.3

40 to 60 1.0 1.0 1.2 1.3 1.5 1.7 1.7 1.7 2.0 2.2 2.8 2.8 3.6 4.4 49

20 to 40 0.8 0.8 0.9 1.1 1.2 1.4 1.4 1.5 1.7 1.9 2.5 2.5 3.2 4.0 4.5

0 to 20 0.6 0.6 0.7 0.8 1.0 1.1 1.2 1.2 1.4 1.6 2.2 2.2 2.9 3.6 4.1
-20to 0 0.3 0.3 0.5 0.6 0.7 0.9 0.9 1.0 1.1 1.4 1.8 1.9 2.6 3.2 3.7

-40 to —20 0.1 0.1 0.2 0.4 0.5 0.6 0.7 0.7 0.9 1.1 1.5 1.6 2.2 2.9 3.3

-60 to —40 0.1 -0.1 0.0 0.1 0.2 0.4 0.4 0.4 0.6 0.8 1.2 1.3 1.9 2.5 2.9

-70 to —60 -03| -03] -02] -0.1 0.0 0.2 0.2 0.2 0.4 0.6 1.0 1.1 1.6 2.2 2.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12159838E-01 Visible Infrared OHARA S-TIL25 HOYA E-FL5
Q1 7.90009989E+01 Power ser. eq. 0.5 8.2 CDGM H-QF50A SCHOTT -
P2 1.17641971E-02 Frac. eq. (ref.) 1.3 111
G2 | 554494390E 02 2015 [Traramitiancs
P3 3.13327895E-01 e AEg (A D)| ¢ | 2016—4-1 |Prod. Freq., Similar glass type
Q3 7.14680751E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LFG Ng = 1.567320 Ne = 1.570480 567426
Glass code (e)

Vg = 42.58 Ve = 42.29 570423
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 153950 F-C | 0013324 368/343 A [nm] T

1.970 154071 F-C_| 0.013491 Color Code (80%/5%) 25 -
1.530 1.54633 C-t 0.010016 375/345 300 —
1.129 1.55153 C-A 0.004380 CCl 310 -
1.064 1.55252 d-C 0.003949 B 0.00 320 Z
t 1.55336 e-C 0.007109 G 0.33 330 -
s 1.55666 g—d 0.017041 R 0.33 340 -
' — 350 0.19
r 1561168 h-g 0.006624 CTEC3070) [1E-7°C]] 91 370 083

Cc 1.563371 i- 0.018616 -
: : & : CTE(100,300) [1E-7/°C]| 106 380 0.934

Cc 1.563993 C-t 0.010638 Te [°Cl 299 390 0971
He-Ne 1.564576 e-C’ 0.006487 At [°C] 557 200 0986

D 1 567203 F'-e 0007004 StP [Oc] 443 420 0994
d 1.567320 i-F’ 0.025493 AP [°C] 281 440 0.995
e 1.570480 5 460 0.997
: SP [°C] 641
F 1.576695 : 1 7 : 480 0.998
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.070 500 0.998
F 1.577484 c-t/F-C| 07517 Sp. heat [kd/kg-K| 0.784 550 0.999
g 1.584361 C-AF-C| 0.3287 Ht diffus. (160 mo/eee] 0.524 600 0.999
h 1.590985 d-CF-C 0.2964 : . 650 0.999
0.389 1595163 o, FC| 05335 Shenicallpiopertieslicloss] 700 0.999
i 1602977 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.2790 -
Alkaline detergent res. 1 900 0.996
g-F/F-C 0.5754 - -
s 0.4971 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
AO 2 40368894E+00 e/FC | 13972 Acid res. (powden)| 1 1400 0.993
Al ~8.44989386E—03 C-t/F-C'| 07885 1600 0.987
eC F-C| 0.4808 Mechanical properties 1800 0.963
A2 -1.22270670E-04
F-e/F-C 0.5192 Knoop hardness |476 (5) 2000 0.933
A3 1.83786358E-02 - 2200 086
i-F' /F-C’ 1.8896 Abrasion hardness| 119 :
A4 9.28895588E-05 - 2400 0.82
Young's mod. [GPa]| 73.4
A5 9.23801901E-05 Shear mod. [GPall 298
A6 -9.14295770E-06 Deviation of relative partial disp. Pe? 01 : v a 0 232
A7 5.77555194E-07 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0024 [1E-5 nm/om.Pa] | 269 261
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.6 0.6 0.8 1.0 1.1 1.3 1.3 1.3 1.6 1.8 2.4 2.4 3.2 4.0 4.5
60 to 80 (ref.) 0.5 0.6 0.8 0.9 1.0 1.2 1.2 1.3 1.5 1.7 2.3 2.3 3.0 3.8 4.4

40 to 60 0.4 0.5 0.7 0.8 1.0 1.1 1.1 1.2 1.4 1.6 2.1 2.2 2.9 3.6 4.1

20 to 40 0.4 0.5 0.6 0.8 0.9 1.0 1.1 1.1 1.3 1.5 2.0 2.1 2.7 3.5 4.0

0 to 20 0.4 0.5 0.6 0.8 0.9 1.0 1.1 1.1 1.3 1.5 2.0 2.0 2.6 3.3 3.8
-20to 0 0.5 0.5 0.7 0.8 0.9 1.1 1.1 1.1 1.3 1.5 2.0 2.0 2.6 3.2 3.7
-40 to —20 0.6 0.6 0.8 0.9 1.0 1.1 1.2 1.2 1.4 1.6 2.0 2.1 2.6 3.2 3.7
-60 to —40 (ref.) 0.8 0.8 1.0 1.1 1.2 1.3 1.4 1.4 1.6 1.7 2.2 2.2 2.7 3.3 3.7
—-70 to —60 (ref.) 1.0 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.8 1.9 2.3 2.4 2.9 3.4 3.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -04| -03]| -0.2 0.0 0.1 0.3 0.3 0.4 0.6 0.8 1.4 1.5 2.2 3.0 3.5

60 to 80 -05( -05| -03| -0.2 0.0 0.1 0.2 0.2 0.4 0.7 1.2 1.3 1.9 2.7 3.3

40 to 60 -0.7| -0.7 -05( -04] -02] -0.1 0.1 0.0 0.2 0.4 0.9 1.0 1.6 2.4 2.9

20 to 40 -09| -09|] -07| -06| 04| -03]| -03| -02( -0.1 0.2 0.7 0.7 1.3 2.0 2.5

0 to 20 -1.1 -1.1 -09| -08] -07| -05| 05| -05| -03| -0. 0.4 0.4 1.0 1.7 2.2
-20to 0 -13 | -13]| -1.1 -10| 09| -07 -0.7 | -0.7 -05 | -0.3 0.1 0.2 0.7 1.4 1.8

-40 to —20 -15| =14 -13| 12| -1.1 -10| -09| -09| -07| -06( -0.1 -0.1 0.4 1.0 1.5

-60 to —40 =17 -16] -15| -14| 13| -12]| 12| -11 -10|( -08| -04| -04 0.1 0.7 1.1

-70 to —60 -18|( -18| -1.7| -16| -15| -13| -13| -13| -12| -10| 06| -06| -0.1 0.4 0.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.96589303E-02 Visible Infrared OHARA S-TIL26 HOYA E-FL6
Q1 7.47533697E+01 Power ser. eq. 0.5 10.1 CDGM H-QF56 SCHOTT -
P2 1.06620520E—02 Frac. eq. (ref.) 1.2 9.1
G2 | 55842636502 20151 [ Traramitiancs
P3 3.08177533E-01 Prod. Frea. (AtoD)] D | 201841 |Prod. Freq.
Q3 7.01297392E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LF7 Ng = 1.575010 Nne = 1.578295 575415
Glass code (e)
Vg = 41.51 Ve = 41.23 578412
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 154615 F-C | 0.013852 375/347 A [nm] T
1.970 154740 F-C_| 0.014026 Color Code (80%/5%) 25 -
1.530 1.55322 C-t 0.010395 385/345 300 —
1129 155862 C-A__ | 0.004546 ccl 310 -
1.064 155965 4-C__| 0.004102 B 0.00 320 =
t 1.56051 e-C 0.007387 G 0.73 330 -
s 1.56394 g—d 0.017735 R 0.72 340 -
A 1.566362 eF 0.007985 Thermal properties 350 0.09
: 1568621 h-g__| 0.006911 STe070 el 80 350 239
((;:' : g;?ggg ci:_’gt 88} ?322 CTE(100,300) [1E-7/°C]| 98 380 0:87
. - - Tg [°C] 535 390 0.935
He—Ne 1.572160 e—C’ 0.006740 Af [°C] 590 200 0965
D 1 574888 F'-e 0007286 StP [Oc] 477 420 0984
d 1.575010 i~F’ 0.026622 AP [°C] 517 440 0.988
S ] _ 460 0.992
078295 sP ['Cl | 679
F 1.584760 : 1 7 : 480 0.994
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.179 500 0.996
F 1.585581 C-t/F-C| 0.7504 Sp. heat [kJ/kg-K]| 0.782 550 0.998
: :ggg;gg C-AF-C| 03282 Ht diffus. 106 mz/eee] 0.579 600 0.998
. d-C/F-C 0.2961 - - 650 0.997
0389 1.604022 o CF-C| 05333 Gleiiicalprepoitiopleisss 700 0.998
i 1.612203 — — - Acid res. (surface) 1 800 0.997
gd/FC 1.2803 Alkaline detergent res 1 900 0.996
eF FC| 05765 . = '
s 0.4989 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.996
A0 2.42574282E+00 re/F-C | 14047 Ao res. (powden| 1 1400 0.992
Al ~8.90909885E-03 Ct/F-C| 0.7873 : . 1600 0.990
A2 T108092631E-04 e-C'/F-C 0.4805 Mechanical properties 1800 0975
' F-e/F-C'| 05195 Knoop hardness [490 (5) 2000 0.961
A3 1.90630501E-02 -
i-F/F-C’ 1.8980 Abrasion hardness| 115 2200 0911
A4 1.17245652E-04 Y ; d.[GPal| 75.7 2400 0.900
A5 9.74566345E-05 S:mgs m: '[Gpa] 308
A6 -9.93663901E-06 Deviation of relative partial disp. Pe?r moy : . a 0 230
A7 6.41905453E-07 APdC 0.0002 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0017 [1E-5 nm/omPa) | 2-83 26
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.7 1.7 1.9 2.1 2.2 2.4 2.4 2.5 2.7 3.0 3.6 3.7 4.4 5.3 5.9
60 to 80 (ref.) 1.6 1.6 1.9 2.0 2.1 2.3 2.3 2.4 2.6 2.9 3.5 3.5 4.3 5.1 5.6

40 to 60 1.5 1.5 1.7 1.9 2.0 2.2 2.2 2.3 2.5 2.7 3.3 3.4 4.1 4.8 5.4

20 to 40 1.4 1.5 1.7 1.8 1.9 2.1 2.1 2.2 2.4 2.6 3.2 3.2 3.9 4.6 5.2

0 to 20 1.4 1.4 1.6 1.7 1.9 2.0 2.1 2.1 2.3 2.5 3.0 3.1 3.7 4.4 5.0
-20to 0 1.4 1.5 1.6 1.7 1.9 2.0 2.0 2.1 2.3 2.5 3.0 3.1 3.7 4.3 4.8
-40 to —20 1.5 1.5 1.7 1.8 1.9 2.1 2.1 2.1 2.3 2.5 3.0 3.1 3.6 4.3 4.7
-60 to —40 (ref.) 1.7 1.7 1.9 2.0 2.1 2.2 2.2 2.3 2.5 2.7 3.1 3.2 3.7 4.3 4.7
—-70 to —60 (ref.) 1.9 1.9 2.1 2.2 2.3 2.4 2.4 2.5 2.6 2.8 3.3 3.3 3.8 4.4 4.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.7 0.8 1.0 1.1 1.3 1.4 1.5 1.5 1.7 2.0 2.6 2.7 3.4 4.2 4.8

60 to 80 0.5 0.6 0.8 0.9 1.1 1.2 1.3 1.3 1.5 1.8 2.4 2.5 3.2 4.0 4.5

40 to 60 0.3 0.4 0.5 0.7 0.8 1.0 1.0 1.1 1.3 1.5 2.1 2.1 2.8 3.6 4.1

20 to 40 0.1 0.1 0.3 0.4 0.6 0.7 0.8 0.8 1.0 1.2 1.8 1.8 2.5 3.2 3.7

0 to 20 -0.2 -0.1 0.1 0.2 0.3 0.5 0.5 0.5 0.7 1.0 1.4 1.5 2.1 2.8 3.3
-20to 0 -04 | -0.3 -0.2 -0.1 0.1 0.2 0.2 0.3 0.5 0.7 1.1 1.2 1.8 2.4 2.9

-40 to —20 -0.6 -0.6 -04 | -0.3 -0.2 -0.1 0.0 0.0 0.2 0.4 0.8 0.9 1.4 2.1 2.5

-60 to —40 -0.8 -0.8 -0.6 -0.5 -04 | -0.3 -0.3 -0.3 0.1 0.1 0.5 0.6 1.1 1.7 2.1

-70 to —60 -10| -1.0 -0.8 -0.7 -0.6 -0.5 -0.5 -0.5 -0.3 -0.1 0.3 0.3 0.8 1.4 1.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06655195E-01 Visible Infrared OHARA S-TIL27 HOYA -
Q1 7.73737086E+01 Power ser. eq. 0.5 7.2 CDGM H-QF3 SCHOTT -
P2 1.07806800E—02 Frac. eq. (ref.) 1.4 9.7
Q2 5.66985919E-02 ggfg‘ﬂ _?_tP, AP_,ttSP
-8 ransmittance
P3 8.11436527E-01|  [Prod Frea At0D)] C | 2015-4-1 [Color Gode, Prod. Freq.
Q3 7.16172753E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—F'I Ng = 1.625880 = 1.630026 626357
Glass code (e)

Vg = 35.72 = 35.46 630355
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 159141 F-C | 0.017521 383/355 A [nm] T

1.970 159282 F-C_ | 0.017768 Color Code (80%/5%) 25 -
1.530 1.59944 C-t 0.012744 395/355 300 —
1.129 1.60574 C-A 0.005633 CcCl 310 -
1.064 1.60696 d-C 0.005138 B 0.00 320 Z
t 1.60800 e-C 0.009284 G 1.05 330 -
s 1.61214 g—d 0.022699 R 1.08 340 -
' — 350 0.01
A 1.615109 g-F 0.010316 Thare preperics 250 o014
r 1.617899 h-g 0.009068 CTEC3070) [1E-7°C]] 81 370 046

Cc 1.620742 i~ - .

: . ! ’g CTE(100,300) [1E-7/°C]| 91 380 0.74

Cc 1.621548 C-t 0.013550 Te [°Cl 576 390 088
He-Ne 1.622305 e-C’ 0.008478 At [°C] 616 200 0943

D 1 625727 F'-e 0009290 StP [Oc] 520 420 0982

d 1.625880 i-F’ - AP [°Cl 556 440 0.990
e 1.630026 5 460 0.993
SP [°C] 693
F 1638263 , S , 480 0.994
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.150 500 0.996
F 1.639316 C-t/F-C| 07274 Sp. heat [kJ/kg-K]| 0.767 550 0.998
g 1.648579 C-AF-C| 03215 Ht diffus. (166 m2/eee] 0.557 600 0.998
h 1.657647 d-CF-C 0.2932 : . 650 0.998
0389 1.663446 o CFC| 05299 Gleiiicalprepoitiopleisss 700 0.998
: _ - Acid res. (surface) 1 800 0998
! g-dF-C 1.2955 - :
Alkaline detergent res. 1 900 0.997
g-F/F-C 0.5888 - -
s 05176 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.999
A0 2.57291645E+00 - — - 1400 0.989
o — 42105 10E=02 O F—C 07626 Acid res. (powder) 1 1600 0958
A2 - .02025424E—04 e-C' /F-C 0.4771 Mechanical properties 1800 0968
' F-e/F-C'| 05229 Knoop hardness |489 (5) 2000 0.950
i-F' /F-C’ — Abrasion hardness| 111 :
A4 4.42698668E-04 ; 2400 0.83
Young's mod. [GPa]| 81.5
A5 9.19547318E-05 sh 4 [GPall 331
A6 -8.93128864E-06 Deviation of relative partial disp. Pe?r moy : . a 0 231
A7 7.90992496E-07 APdC | -0.0001 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0044 [1E-5 nm/om.Pa] | 914 2.69
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.8 3.0 3.2 3.4 3.7 3.7 3.8 4.1 45 5.3 5.4 6.5 1.7 8.6
60 to 80 (ref.) 2.5 2.6 2.9 3.0 3.2 3.5 3.5 3.6 3.9 4.2 5.0 5.1 6.2 1.4 8.2

40 to 60 2.3 2.4 2.6 2.8 3.0 3.2 3.3 3.3 3.6 3.9 4.7 4.8 5.8 6.9 1.7

20 to 40 2.1 2.2 2.4 2.6 2.8 3.0 3.0 3.1 3.3 3.7 4.4 45 5.4 6.5 7.3

0 to 20 1.9 2.0 2.2 2.4 2.6 2.8 2.8 2.9 3.1 3.4 4.1 4.2 5.1 6.1 6.8
-20to 0 1.8 1.9 2.1 2.3 2.4 2.6 2.7 2.7 2.9 3.2 3.9 3.9 4.8 5.8 6.5
-40 to —20 1.8 1.9 2.1 2.2 2.4 2.5 2.6 2.6 2.8 3.1 3.7 3.8 4.6 55 6.2
-60 to —40 (ref.) 1.9 1.9 2.1 2.2 2.4 2.5 2.6 2.6 2.8 3.1 3.6 3.7 4.4 5.3 6.0
—-70 to —60 (ref.) 2.0 2.0 2.2 2.3 2.5 2.6 2.7 2.7 2.9 3.1 3.7 3.7 4.4 5.3 5.9

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.7 1.8 2.0 2.2 2.4 2.7 2.7 2.8 3.1 3.5 4.3 4.4 5.4 6.7 7.6

60 to 80 1.4 1.5 1.8 2.0 2.1 2.4 2.4 2.5 2.8 3.1 3.9 4.0 5.0 6.2 7.1

40 to 60 1.1 1.1 1.4 1.6 1.8 2.0 2.0 2.1 2.3 2.7 3.4 3.5 4.5 5.6 6.4

20 to 40 0.7 0.8 1.0 1.2 1.4 1.5 1.6 1.7 1.9 2.2 2.9 3.0 3.9 5.0 5.8

0 to 20 0.4 0.4 0.6 0.8 1.0 1.1 1.2 1.2 1.5 1.8 2.4 2.5 3.4 4.4 5.1
-20to 0 0.0 0.1 0.3 0.4 0.6 0.7 0.8 0.8 1.1 1.3 1.9 2.0 2.8 3.8 4.5

-40 to —20 -04 | -03]| -0.1 0.0 0.2 0.3 0.4 0.4 0.6 0.9 1.5 1.5 2.3 3.2 3.9

-60 to —40 -0.7| -0.7 -05( -04] -02] -0.1 0.0 0.0 0.2 0.4 1.0 1.0 1.8 2.6 3.2

-70 to —60 -10( -09] -08] -06| 05| -04| -03| -03| -0.1 0.1 0.6 0.7 1.3 2.1 2.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.23165675E-01 Visible Infrared OHARA S-TIM1 HOYA E-F1
Q1 8.24765904E+01 Power ser. eq. 0.5 3.1 CDGM H-F13 SCHOTT -
P2 1.63187357E-02 Frac. eq. (ref.) 1.2 5.6
Q2 5.73814106E-02 2062-1-1 StP. AR, SF
P3 3.27670057E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 7.43227866E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—Fz Ng = 1.620040 = 1.624072 620364
Glass code (e)
Vg = 36.40 = 36.13 624361
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 158620 F-C_ | 0.017036 380/353 A [nm] T
1.970 158759 F-C__| 0.017272 Color Code (80%/5%) 25 -
1.530 1.59416 C-t 0.012433 390/355 300 —
1.129 1.60039 C-A 0.005493 CClI 310 =
1.064 1.60159 d-C 0.005003 B 0.00 320 -
t 1.60260 e-C 0.009035 G 0.83 330 -
s 1.60665 g—d 0.022046 R 0.86 340 -
' — 350 0.02
A 1.609544 g-F 0.010013 T Beals 560 515
r 1.612266 h-g 0.008791 CTEC-30.70) E-1/°%C]] 73 0 e

C’ 1.615037 e 0.025092 CTE100,300) E-7°C1| 91 380 081

C 1615823 C_t’ 0013219 Tg [OC] 581 390 0922
He-Ne 1.616559 e-C 0.008249 At [°C] 613 200 0962

D 1 61 9891 F'-e 0009023 StP [Oc] 540 420 0984

d 1.620040 i-F’ - AP [°C] 571 440 0.988
. 1624072 e AR 460|099
F 1.632073 Relative partial dispersion Ht cndct. [W/m-K]| 1.180 500 0'994
F 1.633095 C-t/F-C| 0.7298 Sp. heat [kd/kg-K1| 0.762 550 0997
g 1.642086 C-AF-C| 0.3224 Ht diffus. (166 m/eee] 0.580 600 0.997
h 1.650877 d-CF-C 02937 : . 650 0.997
0389 1.656494 oCF-C| 05303 Gleiiicalprepoitiopleisss 700 0.998
i 1667178 — — - Acid res. (surface) 1 800 0.997
gd/FC 1.2941 Alkaline detergent res 1 900 0.996
eF F-C| 05878 . = '
s 05160 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
AO 2 55848782E+00 e/F-C | 14729 Acid res. (powden)| 1 1400 0.985
Al ~1.11821288E-02 Ct/F-C| 0.7653 : . 1600 0.988
A2 0.00000000E+00 e-C' /F-C 0.4776 Mechanical properties 1800 0973
' F-e/F-C'| 05224 Knoop hardness [493 (5) 2000 0.957
A3 2.03054502E-02 - 00 088
i-F' /F-C’ 1.9733 Abrasion hardness| 109 22 :
A4 2.04096825E-03 - 2400 0.85
Young's mod. [GPa]| 82.5 .
A5 —-4.37338902E-04 sh 4. [cPall 335
A6 8.55288881E-05 Deviation of relative partial disp. Pe?r moy : . a 0 231
A7 ~7.96769390E-06 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 3.26555576E—07 APgF 0.0045 [1E5 nm/omPa) | 919 2.66
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.4 2.5 2.7 2.9 3.1 3.3 3.4 3.5 3.8 4.1 4.9 5.0 6.1 7.3 8.1
60 to 80 (ref.) 2.3 2.4 2.6 2.8 3.0 3.2 3.3 3.3 3.6 3.9 4.7 4.8 5.9 7.0 7.8

40 to 60 2.2 2.3 2.5 2.7 2.9 3.0 3.1 3.2 3.4 3.8 4.5 4.6 5.6 6.7 7.4

20 to 40 2.1 2.2 2.4 2.6 2.7 2.9 3.0 3.0 3.3 3.6 4.3 4.4 5.3 6.3 7.0

0 to 20 2.1 2.1 2.3 2.5 2.7 2.8 2.9 2.9 3.2 3.5 4.1 4.2 5.1 6.1 6.7
-20to 0 2.1 2.1 2.3 2.5 2.6 2.8 2.8 2.9 3.1 3.4 4.0 4.1 4.9 5.8 6.4
-40 to —20 2.1 2.2 2.3 2.5 2.7 2.8 2.9 2.9 3.1 3.4 40 4.0 4.8 5.7 6.2
-60 to —40 (ref.) 2.3 2.3 2.5 2.6 2.8 2.9 3.0 3.0 3.2 3.5 40 4.1 4.8 5.6 6.1
—-70 to —60 (ref.) 2.5 2.5 2.7 2.8 2.9 3.1 3.1 3.2 3.4 3.6 4.1 4.2 49 5.6 6.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.5 1.7 1.9 2.1 2.3 2.4 2.5 2.7 3.1 3.9 4.0 5.1 6.3 7.1

60 to 80 1.3 1.3 1.5 1.7 1.9 2.1 2.2 2.2 2.5 2.8 3.6 3.7 4.7 5.9 6.7

40 to 60 1.0 1.1 1.3 1.4 1.6 1.8 1.9 1.9 2.2 2.5 3.2 3.3 4.3 5.4 6.1

20 to 40 0.8 0.8 1.0 1.2 1.3 1.5 1.6 1.6 1.9 2.2 2.8 2.9 3.9 4.9 5.6

0 to 20 0.5 0.5 0.7 0.9 1.0 1.2 1.3 1.3 1.5 1.8 2.5 2.6 3.4 4.4 5.0
-20to 0 0.2 0.3 0.5 0.6 0.8 0.9 1.0 1.0 1.2 1.5 2.1 2.2 3.0 3.9 4.5

-40 to —20 0.0 0.0 0.2 0.3 0.5 0. 0.7 0.7 0.9 1.2 1.7 1.8 2.6 3.4 3.9

-60 to —40 -0.3 -0.2 0.1 0.0 0.2 0.3 0.4 0.4 0.6 0.8 1.3 1.4 2.1 2.9 3.4

-70 to —60 04| -04 -0.3 -0.2 0.0 0.1 0.1 0.2 0.4 0.6 1.1 1.1 1.8 2.5 3.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.04096463E-01 Visible Infrared OHARA S-TIM2 HOYA E-F2
Q1 7.05431896E+01 Power ser. eq. 1.0 6.2 CDGM H-F4 SCHOTT N-F2
P2 1.38585424E-02 Frac. eq. (ref.) 2.0 12.3
G2 |  595211317E-02 2015 [Traramitiancs
P3 327695044E-01|  [Prod Frea (AtoD)] B | 2015-4-1 [Color Gode, Prod. Freq.
Q3 7.58005779E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-F3 ng = 1.612930 = 1.616857 e
Glass code (e)
Vg = 36.95 = 36.68 617367
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 157955 F-C_ | 0.016590 384/354 A [nm] T
1.970 158095 F-C__ | 0.016818 Color Code (80%/5%) 25 -
1.530 1.58751 C-t 0.012185 395/355 300 —
1129 159369 C-A__| 0005364 cal 30 -
1.064 159487 a-C__ | 0.004876 B 0.00 320 =
t 1.59587 e-C 0.008803 G 1.39 330 -
s 1.59986 g—d 0.021441 R 1.40 340 -
' — 350 0.01
A 1.602690 gF 0.009727 Thermal properties 260 015
: 1605350 he | 0.008530 TR 360 015
((;:' : gggggg CI:_’gt 50T 2951_ CTE(100,300) [1E-7/°C]| 89 380 0.73
. - - Tg [°C] 588 390 0.87
He-Ne 1.609538 e-C’ 0.008037 At [°C] 631 200 0933
D 1612785 F-e__ | 0008781 s FeT 526 420 0.971
d 1.612930 i-F’ - AP [°C] 564 440 0.980
e 1.616857 SP [°C] TR 128 832171
F 1.624644 Relative partial dispersion Ht cndct. [W/m-K]| 1.064 500 0'991
F 1.625638 C-t/F-C| 07345 Sp. heat [kd/kg-K]| 0.748 550 0996
g 1.634371 C-AF-C| 03233 Ht diffus. (166 m2/ee] 0.539 600 0.996
h 1.642901 d-CF-C 0.2939 : . 650 0.995
0389 1.648344 oCF-C| 05306 Gleiiicalprepoitiopleisss 700 0.997
: _ - Acid res. (surface) 1 800 0.997
: gd/FC 1.2924 Alkaline detergent res 1 900 0996
g’F/F-C 0.5863 Climate resigstance- 1 1000 0.996
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5142 Water res. (powder)| 1 1200 0.996
A0 2.53547360E+00 - - - 1400 0.987
Al ~1.04298990E-02 Ct/F-C| 0.7701 Aod e (_p°Wder) 1. 1600 0.989
A2 29 .00763853E-05 e-C' /F-C 0.4779 Mechanical properties 1800 0978
' F-e/F-C'| 05221 Knoop hardness [509 (5) 2000 0.967
A3 2.22719327E-02 -
i-F' /F-C’ - Abrasion hardness| 100 2200 0912
A4 4.43442601E-04 , 2400 0.89
Young's mod. [GPa]| 80.6 .
A5 7.40581279E-05 sh 4 [cPall 33.0
A6 -6.90525545E-06 Deviation of relative partial disp. Pe?r moy : v a 0 221
A7 6.52621989E-07 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0040 [1E-5 nm/om.Pa] | 313 2.64
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.8 2.8 3.0 3.2 3.4 3.6 3.7 3.7 4.0 44 5.1 5.2 6.2 7.3 8.1
60 to 80 (ref.) 2.7 2.7 2.9 3.1 3.3 3.4 3.5 3.6 3.8 4.2 4.9 5.0 6.0 7.0 7.8

40 to 60 2.5 2.6 2.8 2.9 3.1 3.3 3.3 3.4 3.6 4.0 4.7 4.8 5.7 6.7 7.4

20 to 40 2.4 2.4 2.6 2.8 2.9 3.1 3.2 3.2 3.4 3.8 4.4 45 5.4 6.4 7.1

0 to 20 2.3 2.4 2.5 2.7 2.8 3.0 3.0 3.1 3.3 3.6 4.2 4.3 5.1 6.1 6.7
-20to 0 2.3 2.3 2.5 2.6 2.8 2.9 3.0 3.0 3.2 3.5 4.1 4.2 5.0 5.8 6.5
-40 to —20 2.3 2.4 2.5 2.6 2.8 2.9 2.9 3.0 3.2 3.5 40 4.1 4.8 5.7 6.3
-60 to —40 (ref.) 2.4 2.5 2.6 2.7 2.8 3.0 3.0 3.1 3.3 3.5 4.1 4.1 4.8 5.6 6.2
—-70 to —60 (ref.) 2.6 2.6 2.8 2.9 3.0 3.1 3.2 3.2 3.4 3.6 4.1 4.2 49 5.6 6.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.8 1.9 2.1 2.2 2.4 2.6 2.7 2.7 3.0 3.3 4.1 4.2 5.2 6.3 7.1

60 to 80 1.6 1.6 1.8 2.0 2.2 2.4 2.4 2.5 2.7 3.1 3.8 3.9 4.8 5.9 6.7

40 to 60 1.3 1.4 1.5 1.7 1.9 2.0 2.1 2.1 2.4 2.7 3.4 3.5 4.4 5.4 6.1

20 to 40 1.0 1.1 1.2 1.4 1.5 1.7 1.8 1.8 2.0 2.3 3.0 3.1 3.9 4.9 5.6

0 to 20 0.7 0.8 0.9 1.1 1.2 1.4 1.4 1.5 1.7 2.0 2.6 2.7 3.5 4.4 5.1
-20to 0 0.4 0.5 0.6 0.8 0.9 1.0 1.1 1.1 1.4 1.6 2.2 2.3 3.0 3.9 4.5

-40 to —20 0.2 0.2 0.3 0.5 0.6 0.7 0.8 0.8 1.0 1.3 1.8 1.9 2.6 3.4 40

-60 to —40 0.1 -0.1 0.0 0.2 0.3 0.4 0.4 0.5 0.7 0.9 1.4 1.5 2.1 2.9 3.4

-70 to —60 -0.3 -0.3 -0.2 -0.1 0.0 0.1 0.2 0.2 0.4 0.6 1.1 1.2 1.8 2.5 3.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.34356723E-01 Visible Infrared OHARA S-TIM3 HOYA E-F3
Q1 8.86091303E+01 Power ser. eq. 0.6 3.5 CDGM H-F2 SCHOTT -
P2 1.55524745E-02 Frac. eq. (ref.) 1.1 55
Q2 5.69109653E-02 ggfg‘ﬂ _?_tP, AP_,ttSP
-8 ransmittance
P3 3.23009944E-01 Prod. Frea. (AtoD)] D | 201841 |Prod. Freq.
Q3 7.25932793E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—F5 Ng = 1.603420 =1.607179 603380
Glass code (e)
Vg = 38.03 = 37.76 607378
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 157152 F-C | 0015868 378/352 A [nm] T
1.970 157286 F-C_| 0.016080 Color Code (80%/5%) 25 -
1.530 1.57909 C-t 0.011688 385/350 300 —
1.129 1.58497 C-A’ 0.005146 CClI 310 =
1.064 1.58610 d-C 0.004673 B 0.00 320 Z
t 1.58706 e—C 0.008432 G 0.77 330 -
s 1.59088 g—d 0.020445 R 0.76 340 -
' — . 350 0.03
e s e
L ' ¢ : CTE(-30,70) [1E-7/°C]| 77 370 0.60

C’ 1.598747 g 0.022883 CTE(100.300) E-7°1| 92 380 083

Cc 1.599482 C-t 0.012423 Te [C] 533 390 0997
He-Ne 1.600170 e-C’ 0.007697 At [°C] 624 200 0964

D 1 603281 F'-e 0008383 StP [Oc] 528 420 0985

d 1.603420 i-F’ 0.031186 AP [°C] 565 440 0.990
e 1.607179 5 460 0.992
SP [°C] 714
F 1.614615 : 1 7 : 480 0.994
: . Relative partial dispersion Ht endct. [W/m-K]| 1.085 500 0.995
F 1.615562 C-t/F-C| 0.7366 Sp. heat [kd/ke-K]| 0.751 550 0.997
g 1.623865 C-A/F-C| 0.3243 Ht diffus. [1E-6 m2/cec] 0.547 600 0.997
h 1.631934 d-CF-C 0.2945 : . 650 0.997
0.389 1637063 o, Fc| 05314 Shenicallpiopertieslicloss] 700 0.998
i 1646748 4 FC 12884 Acid res. (surface) 1 800 0.998
g . ,
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5829 - -
s 0.5085 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.998
AO 2.50730433E+00 e /F-C | 14421 Acid res. (powden)| 1 1400 0.992
Al ~9.63920240E-03 C-t/F-C| 07726 1600 0.991
eC /F-C| 04787 Mechanical properties 1800 0.973
A2 -1.08925344E-04
F-e/F-C'| 05213 Knoop hardness |485 (5) 2000 0.950
A3 2.17730330E-02 - 00 088
i-F' /F-C’ 1.9394 Abrasion hardness| 103 22 :
A4 2.15713900E-04 - 2400 0.86
Young's mod. [GPa]| 77.2 .
A5 1.15184205E-04 sh 4 [cPall 314
A6 -1.21949895E-05 Deviation of relative partial disp. Pe?r mOY : v a 0 227
A7 8.47741632E-07 APdC 0.0001 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0024 [1E-5 nm/om.Pa] | 3-09 2.63
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.4 2.4 2.6 2.9 3.1 3.3 3.3 3.4 3.7 4.0 4.7 4.8 5.7 6.8 7.4
60 to 80 (ref.) 2.3 2.3 2.6 2.7 2.9 3.1 3.2 3.3 3.5 3.8 4.5 4.6 5.5 6.5 7.1

40 to 60 2.2 2.2 2.4 2.6 2.8 3.0 3.0 3.1 3.3 3.6 4.3 4.4 5.3 6.2 6.8

20 to 40 2.1 2.1 2.3 2.5 2.7 2.9 2.9 3.0 3.2 3.5 4.1 4.2 5.0 6.0 6.5

0 to 20 2.0 2.1 2.2 2.4 2.6 2.8 2.8 2.9 3.1 3.3 3.9 4.0 4.9 5.7 6.3
-20to 0 2.0 2.0 2.2 2.4 2.6 2.7 2.8 2.8 3.0 3.3 3.8 3.9 4.7 55 6.0
-40 to —20 2.1 2.1 2.3 2.4 2.6 2.8 2.8 2.8 3.0 3.3 3.8 3.9 4.6 5.4 5.9
-60 to —40 (ref.) 2.2 2.2 2.4 2.6 2.7 2.9 2.9 3.0 3.1 3.4 3.9 3.9 4.7 5.4 5.9
—-70 to —60 (ref.) 2.4 2.4 2.6 2.7 2.9 3.0 3.1 3.1 3.3 3.5 40 4.1 4.8 55 5.9

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.4 1.5 1.7 1.9 2.1 2.3 2.3 2.4 2.7 3.0 3.6 3.7 4.7 5.7 6.4

60 to 80 1.3 1.3 1.5 1.7 1.9 2.1 2.1 2.2 2.4 2.7 3.4 3.5 4.4 5.4 6.0

40 to 60 1.0 1.0 1.2 1.4 1.6 1.8 1.8 1.9 2.1 2.4 3.0 3.1 40 5.0 5.5

20 to 40 0.7 0.7 0.9 1.1 1.3 1.5 1.5 1.6 1.8 2.1 2.7 2.8 3.6 45 5.1

0 to 20 0.5 0.5 0.7 0.8 1.0 1.2 1.2 1.3 1.5 1.7 2.3 2.4 3.2 4.1 4.6
-20to 0 0.2 0.2 0.4 0.6 0.7 0.9 0.9 1.0 1.2 1.4 2.0 2.0 2.8 3.6 4.1

-40 to —20 0.0 0.0 0.1 0.3 0.4 0. 0.6 0.7 0.9 1.1 1.6 1.7 2.4 3.2 3.6

-60 to —40 -03| -03]| -0.2 0.0 0.1 0.3 0. 0.4 0.6 0.8 1.2 1.3 2.0 2.7 3.2

-70 to —60 -05( -05| -04| -02| -0.1 0.1 0.1 0.2 0.3 0.5 1.0 1.0 1.7 2.4 2.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.03312268E-01 Visible Infrared OHARA S-TIM5 HOYA E-F5
Q1 7.25877221E+01 Power ser. eq. 0.6 45 CDGM H-F1 SCHOTT -
P2 1.31044204E-02 Frac. eq. (ref.) 2.1 10.6
Q2 5.75938132E-02 20a8 o1 {Erod. Trea
P3 3.21354498E-01 Prod. Freq. (A to D)| B | 2019-4-1 [Transmittance
Q3 7.45537642E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—F8 Ng = 1.595510 = 1.599109 596392
Glass code (e)

Vg = 39.21 = 38.94 599389
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 156450 F-C | 0.015186 377/350 A [nm] T

1.970 156581 F-C_| 0.015385 Color Code (80%/5%) 25 -
1.530 1.57196 C-t 0.011262 385/350 300 —
1.129 1.57773 C-A’ 0.004947 CCI 310 —
1.064 1.57884 d-C 0.004482 B 0.00 320 Z
t 1.57977 e-C 0.008081 G 0.72 330 -
s 1.58346 g—d 0.019521 R 0.73 340 -
' — 350 0.05
A :.586081 g-F 0.008817 Thare preperics 250 099
(r: 1 gg?ggg h:g 0-007674_ CTE(-30,70) [1E-7/°C]| 78 370 0.64
: . ! ’g CTE(100,300) [1E-7/°C]| 91 380 0.85

C 1591733 C_t’ 001 1967 Tg [OC] 580 390 0933

He-Ne 1.592393 e-C 0.007376 At [°C] 627 200 0966
D 1595377 F-e | 0.008009 StP_[C] - 420 0.985
d 1.595510 i-F’ - AP [°C] — 440 0.990
e 1.599109 5 460 0.992
SP [°C] -
F 1.606214 : 1 7 : 480 0.994
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.070 500 0.995
F 1.607118 C-t/F-C| 0.7416 Sp. heat [kJ/kg-K1| 0.732 550 0.997
g 1.615031 C-AF-C| 0.3258 Ht diffus. (166 m2/ee] 0.556 600 0.998
h 1.622705 d-C/F-C 0.2951 : : 650 0.997
0389 1627568 oy 05321 Chemical properties [class] 700 0.999
: _ - Acid res. (surface) 1 800 0998
! g-dF-C 1.2855 - :
Alkaline detergent res. 1 900 0.996
g-F/F-C 0.5806 - -
s 05053 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.993
A0 2.48625113E+00 e/ - - - 1400 0.987
Al ~1.00589301E-02 C-t/F-C'| 07778 Acid res. (powder)] T 1600 0.986
A2 T366798847E-05 e-C'/F-C 0.4794 Mechanical properties 1800 0972
' F-e/F-C'| 05206 Knoop hardness |483 (5) 2000 0.954
i-F' /F-C’ — Abrasion hardness| 112 :
A4 7.63732181E-04 - 2400 0.88
Young's mod. [GPa]| 77.3 .
A5 -3.17124943E-05 sh 4 [cPall 314
A6 5.33168997E-06 Deviation of relative partial disp. Pe?r moy : . a 0 231
A7 0.00000000E+00 APdC 0.0002 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0020 [1E-5 nm/omPa) | 3-07 2.63
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.3 2.3 2.5 2.7 2.9 3.1 3.1 3.2 3.5 3.8 4.4 45 5.4 6.4 7.0
60 to 80 (ref.) 2.2 2.2 2.4 2.6 2.8 3.0 3.0 3.1 3.3 3.6 4.3 4.4 5.2 6.1 6.8

40 to 60 2.1 2.1 2.3 2.5 2.6 2.8 2.9 2.9 3.2 3.4 4.1 4.2 5.0 5.8 6.4

20 to 40 2.0 2.0 2.2 2.4 2.5 2.7 2.7 2.8 3.0 3.3 3.9 4.0 4.7 5.6 6.2

0 to 20 1.9 2.0 2.1 2.3 2.4 2.6 2.7 2.7 2.9 3.2 3.8 3.8 4.6 54 5.9
-20to 0 1.9 2.0 2.1 2.3 2.4 2.6 2.6 2.7 2.9 3.1 3.7 3.7 4.4 5.2 5.7
-40 to —20 2.0 2.0 2.2 2.3 2.5 2.6 2.7 2.7 2.9 3.1 3.6 3.7 4.4 5.1 5.6
-60 to —40 (ref.) 2.2 2.2 2.3 2.5 2.6 2.7 2.8 2.8 3.0 3.2 3.7 3.8 4.4 5.1 5.6
—-70 to —60 (ref.) 2.3 2.4 2.5 2.6 2.8 2.9 2.9 3.0 3.2 3.4 3.8 3.9 4.5 5.2 5.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C " [He-Ne| d e F F g h 0.389
80 to 90 1.3 1.4 1.5 1.7 1.9 2.1 2.1 2.2 2.5 2.8 3.4 3.5 4.4 5.3 6.0

60 to 80 1.1 1.2 1.3 1.5 1.7 1.9 1.9 2.0 2.2 2.5 3.2 3.3 4.1 5.0 5.6

40 to 60 0.9 0.9 1.1 1.2 1.4 1.6 1.6 1.7 1.9 2.2 2.8 2.9 3.7 4.6 5.2

20 to 40 0.6 0.7 0.8 1.0 1.1 1.3 1.4 1.4 1.6 1.9 2.5 2.6 3.3 4.1 4.7

0 to 20 0.4 0.4 0.6 0.7 0.9 1.0 1.1 1.1 1.3 1.6 2.1 2.2 2.9 3.7 4.2
-20to 0 0.1 0.2 0.3 0.4 0.6 0.7 0.8 0.8 1.0 1.3 1.8 1.9 2.5 3.3 3.8

-40 to —20 0.1 -0.1 0.0 0.2 0.3 0.5 0.5 0.5 0.7 1.0 1.4 1.5 2.1 2.8 3.3

-60 to —40 -04 | -0.3 -0.2 -0.1 0.0 0.2 0.2 0.2 0.4 0.6 1.1 1.2 1.8 2.4 2.9

-70 to —60 -0.6 -0.5 -04 | -0.3 -0.2 0.0 0.0 0.0 0.2 0.4 0.8 0.9 1.5 2.1 2.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.23388650E-01 Visible Infrared OHARA S-TIM8 HOYA E-F8
Q1 8.57201552E+01 Power ser. eq. 0.9 6.0 CDGM H-QF14 SCHOTT -
P2 1.44977538E-02 Frac. eq. (ref.) 0.9 55
Q2 5.45737083E-02 S g:zgs?lt:me
P3 3.16679170E-01|  [Prod.Frea (AtoD)] G | 2015-4-1 [Color Code, Similar glass type
Q3 7.07804359E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—F1 6 ng = 1.592700 Ne = 1.596673 593353
Glass code (e)

Vg = 35.27 Ve = 35.00 597350
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 156023 F-C_ | 0.016804 371/347 A [nm] T

1.970 156153 F-C_| 0.017049 Color Code (80%/5%) 25 -
1.530 1.56767 C-t 0.012091 380/350 300 —
1.129 1.57358 C-A 0.005366 CCl 310 -
1.064 1.57472 d-C 0.004912 B 0.00 320 Z
t 1.57570 e-C 0.008885 G 0.59 330 -
s 1.57961 g—d 0.021867 R 0.58 340 -
g _ 350 0.10
Cle o e e
S 1587788 & [0075299 HERULMUE R 370 0.77
’ . : : CTE(100,300) [1E-7/°C]| 99 380 0.913

C 1.588558 C-t 0.012861 Te [°Cl 294 390 0961
He-Ne 1.589281 e-C’ 0.008115 At [°C] 553 200 0977

D 1 592554 F'-e 0008934 StP [Oc] 443 420 0986

d 1.592700 i-F 0.034259 AP [°C] 281 440 0.987
e 1.596673 SP [C] 632 460 0.990
F 1.604592 - 1 - 480 0.992
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.968 500 0.994
F 1.605607 C-t/FC| 07195 Sp. heat [kd/ke-K]| 0.721 550 0.997
g 1.614567 C-A'/F-C|__ 0.3193 Ht diffus. (166 m2/sec] 0.509 600 0.998
h 1.623384 d-CF-C 0.2923 : . 650 0.996
0389 1.629044 o CFC| 05287 Gleiiicalprepoitiopleisss 700 0.997
i 1.639866 — — Acid res. (surface) 1 800 0.996
g-d/F-C 1.3013 ,
FoFC 05936 Alkaline detergent res. 1 900 0.996
i_ ~FC 0'5247 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.47262695E+00 g/FC | 1.5055 Ao res. (powden| 1 1400 0.994
Al ~101687674E-02 C-t/F-C| 07544 1600 0.988
eC./F-C| 0.4760 Mechanical properties 1800 0.980
A2 0.00000000E+00
F-e/F-C'| 05240 Knoop hardness (419 (4) 2000 0.980
i-F' /F-C’ 2.0094 Abrasion hardness| 154 :
A4 1.81579852E-03 - 2400 0.940
Young's mod. [GPa]| 64.2 :
A5 -3.58960460E-04 Shear mod. [GPall 258
A6 7.21398135E-05 Deviation of relative partial disp. Pe? 01 : v a 0 245
A7 ~6.71121675E-06 APdC | -0.0008 St:'::;iialr::f ' Specific gravity
A8 2.80287467E-07 APgF 0.0084 [1E-5 nm/om.Pa] | 322 2.64
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -05| -04] -03] -0.1 0.1 0.3 0.4 0.4 0.7 1.0 1.8 1.9 2.9 4.0 4.8
60 to 80 (ref.) -06( -05| -03| -0.2 0.0 0.2 0.3 0.3 0.6 0.9 1.6 1.7 2.7 3.8 4.5

40 to 60 -0.7| -0.7 -05| -03] -0.1 0.1 0.1 0.2 0.4 0.7 1.4 1.5 2.4 3.5 4.2

20 to 40 -0.8 | -0.7 -06| -04] -02] -0.1 0.0 0.0 0.3 0.6 1.2 1.3 2.2 3.2 3.9

0 to 20 -08| -08] -06] -05| -03| -02]| -0.1 -0.1 0.2 0.4 1.1 1.2 2.0 3.0 3.6
-20to 0 -08| -08] -06] -05| -03| -02]| -0.1 -0.1 0.1 0.4 1.0 1.1 1.9 2.8 3.4
-40 to —20 -0.8 | -0.7 -06| -05| -03| -02[ -0.1 -0.1 0.1 0.4 0.9 1.0 1.8 2.7 3.3
-60 to —40 (ref.) -06| -06|] -05| -03[ -0.2 0.0 0.0 0.0 0.2 0.5 1.0 1.1 1.8 2.7 3.2
—-70 to —60 (ref.) -04| -04] -03] -0.1 0.0 0.1 0.2 0.2 0.4 0.6 1.1 1.2 1.9 2.7 3.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -14| -14] -12] -10| -09| -07 -06 | -05| -0.3 0.0 0.8 0.9 1.9 3.0 3.8

60 to 80 -16| -16| -14| 12| -1.1 -09| -08| -08| -05| -0.2 0.5 0.6 1.6 2.7 3.4

40 to 60 -19| -18| -1.7] -15| 13| -12]| -1.1 -1.1 -08 | -05 0.2 0.2 1.2 2.2 2.9

20 to 40 -2.1 -2.1 -19| -18]| 16| 14| 14| -14]| -1.1 -08| -02| -0.1 0.8 1.8 2.4

0 to 20 24| -23| 22| 20| 19| -17 =17 -16| -14] -12| 05| -05 0.4 1.3 2.0
-20to 0 26| -26| -25| -23| -22| -20| 20| -19| -17] -15| 09 -08 0.0 0.9 1.5

-40 to —20 29| -29| 27| -26| -25| -23| 23| -22| -20| -18] -13| -12| -04 0.4 1.0

-60 to —40 -3.1 =3.1 =30 -29| 27| -26| -26| -25| -23| -21 -16| -15]| -08 0.0 0.5

-70 to —60 -3.3| -33| -32] -3.1 29| -28| 28| -2.7 26| -24]| -19| 18| -1.1 -0.4 0.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.48272387E-02 Visible Infrared OHARA S-FTM16 HOYA FF5
Q1 6.81020799E+01 Power ser. eq. 0.8 8.0 CDGM - SCHOTT -
P2 1.61938727E-02 Frac. eq. (ref.) 2.0 15.3
Q2 5.90567549E-02 2062-1-1 StP. AR, SF
P3 3.12759244E-01 Prod. Freq. (A to D)| D | 201541 P::(a)r:?;e:,nce
Q3 7.46626033E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SF1 Ng = 1.717360 ne = 1.723086 717296
Glass code (e)
Vg = 29.57 Ve = 29.34 723293
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 167538 F-C_ | 0.024258 393/360 A [nm] T
1.970 167679 F-C'_| 0.024645 Color Code (80%/5%) 25 -
1.530 1.68368 C-t 0.016731 415/360 300 —
1.129 1.69085 C-A 0.007567 CCl 310 =
1.064 1.69233 d-C 0.007023 B 0.00 320 -
t 1.69361 e-C 0.012749 G 2.59 330 -
s 1.69888 g—d 0.031877 R 2.65 340 -
; _ 350 -
A 1.702770 g-F 0.014642 T Beals 560 505
r 1.706496 h-g 0.013076 CTE(-30.70) [IE-1/°C]] 93
c 1710337 - = 370 0.26
: . ! ’g CTE(100,300) [1E-7/°C]| 109 380 0.56
Cc 1.711433 C-t 0.017827 Te [C] 537 390 077
He-Ne 1.712463 e-C’ 0.011653 At [°C] 620 200 087
D 1 71 71 50 F'-e 001 2992 StP [Oc] 536 420 0940
d 1.717360 i-F’ - AP [°C] 569 440 0.965
e 1.723086 5 460 0.976
SP [°C] 689
F 1.734595 : 1 7 : 480 0.983
: . Relative partial dispersion Ht endct. [W/m-K]| 1.098 500 0.988
F 1.736078 C-t/F-C| 06897 Sp. heat [kJ/ke-K]| 0.720 550 0.995
g 1.749237 C-AF-C| 03119 Ht diffus. (106 m2/eee] 0,493 600 0.996
h 1.762313 d-CF-C 0.2895 : . 650 0.996
0389 1770782 oy 05256 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0.995
! g-dF-C 1.3141 - :
Alkaline detergent res. 1 900 0.993
g-F/F-C 0.6036 - -
s 05390 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.995
A0 2.84777930E+00 e/ - _ : 1400 0.994
o 130202 O F—C 07234 Acid res. (powder) 1 1600 0587
: -C' /F-C Mechanical properties 1800 0.966
A2 0.00000000E+00 e C/F-C| 04728 '
F-e/F-C'| 05272 Knoop hardness |496 (5) 2000 0.950
A3 3.10426999E-02 - 2200 0905
i-F' /F-C’ — Abrasion hardness| 194 -
A4 2.54456183E-03 ; 2400 0.86
Young's mod. [GPa]| 87.5
A5 -4.60296278E-04 sh 4 [cPall 349
A6 1.02222014E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 255
A7 ~1.01220546E-05 APdC | -0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 4.62539051E07 APgF 0.0089 [1E5 nm/omPa) | 218 3.07
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.4 0.6 0.8 1.1 1.3 1.5 1.6 1.7 2.1 2.6 3.7 3.9 5.4 7.1 8.5
60 to 80 (ref.) 0.3 0.5 0.8 0.9 1.1 1.4 1.5 1.5 1.9 2.4 3.5 3.7 5.2 6.8 8.1

40 to 60 0.2 0.4 0.6 0.8 1.0 1.2 1.3 1.4 1.8 2.2 3.3 3.5 4.9 6.5 1.7

20 to 40 0.2 0.3 0.6 0.7 0.9 1.1 1.2 1.3 1.6 2.1 3.1 3.3 4.6 6.1 7.3

0 to 20 0.1 0.3 0.5 0.7 0.8 1.1 1.1 1.2 1.5 2.0 3.0 3.1 4.4 5.8 6.9
-20to 0 0.2 0.3 0.5 0.7 0.8 1.0 1.1 1.2 1.5 1.9 2.9 3.0 4.2 5.6 6.6
-40 to —20 0.3 0.4 0.6 0.7 0.9 1.1 1.1 1.2 1.5 1.9 2.8 2.9 4.1 5.4 6.4
-60 to —40 (ref.) 0.4 0.5 0.8 0.9 1.0 1.2 1.3 1.3 1.6 2.0 2.9 3.0 4.1 5.3 6.3
—-70 to —60 (ref.) 0.7 0.8 1.0 1.1 1.2 1.4 1.5 1.5 1.8 2.2 3.0 3.1 4.2 5.4 6.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.6 -0.5 -0.2 0.0 0.2 0.5 0.5 0.6 1.0 1.5 2.6 2.8 4.3 6.0 7.3

60 to 80 -0.8 -0.7 04| -0.2 0.0 0.2 0.3 0.4 0.8 1.2 2.4 2.5 3.9 5.6 6.9

40 to 60 -10| -09 -0.7 -0.5 -0.3 -0.1 0.0 0.1 0.4 0.9 2.0 2.1 3.5 5.1 6.3

20 to 40 -1.3 -1.2 -0.9 -0.8 -0.6 -04 | -0.3 -0.2 0.1 0.6 1.6 1.7 3.0 4.6 5.7

0 to 20 -15 -1.4 -1.2 -1.0 -0.9 -0.6 -0.6 -0.5 -0.2 0.2 1.2 1.3 2.6 4.0 5.1
-20to 0 -1.8 -1.7 -14 | -1.3 -1.1 -0.9 -0.9 -0.8 -0.5 -0.1 0.8 1.0 2.1 3.5 4.5

-40 to —20 20| -19 -1.7 -1.6 14| -1.2 -1.2 -1.1 -08 | -04 0.4 0.6 1.7 3.0 3.9

-60 to —40 -2.3 -2.2 20| -1.8 -1.7 -1.5 -15 -14 ] -1.1 -0.8 0.1 0.2 1.2 2.4 3.4

-70 to —60 -25 -2.3 -2.2 -2.0 -1.9 -1.7 -1.7 -1.6 -14 | -10 -02 | -0.1 0.9 2.0 2.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.09129972E-01 Visible Infrared OHARA S-TIH1 HOYA |E-FD1.,E-FD1L
Q1 8.10331506E+01 Power ser. eq. 0.9 41 CDGM H-ZF3 SCHOTT N-SF1
P2 2.10593358E-02 Frac. eq. (ref.) 1.8 8.6
Q2 6.04288183E-02 2022-/-1 |StP, AP, SP
P3 359828783E-01| |Prod.Frea (AtoD)] B | e
Q3 8.39419828E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFZ Ng = 1.647690 Ne = 1.652232 648337
Glass code (e)
Vg = 33.73 Ve = 33.47 652335
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 161216 F-C_ | 0019205 382/354 A [nm] T
1.970 161348 F-C_ | 0.019488 Color Code (80%/5%) 25 -
1.530 1.61980 C-t 0.013654 390/355 300 —
1.129 1.62610 C-A 0.006105 CCl 310 =
1.064 1.62736 d-C 0.005608 B 0.00 320 -
t 1.62843 e—C 0.010150 G 1.03 330 -
s 1.63280 g—d 0.024987 R 1.02 340 -
' — 350 0.01
A 1.635977 g-F 0.011390 T Beals 560 16
r 1.638993 h-g 0.010045 CTEC-30.70) IE-1/°C]] 90 0 T
((;:' :gjgggg CI:_’gt 50T 4532_ CTE(100,300) [1E-7/°C]| 117 380 0.77
) - . Te [°C] 540 390 0.900
He-Ne 1.643784 e-C’ 0.009272 At [°C] 577 200 0952
D 1647523 F-e | 0010216 sP °cl | 473 420 0.981
d 1.647690 i-F’ - AP [°C] 509 440 0.987
. 652232 e 460|099
F, 1.661287 Relative partial dispersion Ht cndct. [W/m-K]| 1.002 500 0:994
F 1.662448 c-t/FC| 07110 Sp. heat [kJ/kg K| 0.742 550 0.998
: : g;gg;; C-AF-C| 03179 Ht diffus. (106 mz/ec] 0.495 600 0.998
: d-C/F-C 0.2920 Chemical properties [class] 650 0.997
0389 1.689162 . FC | 05285 700 0.997
: _ - Acid res. (surface) 1 800 0.997
: gd/FC 1.3011 Alkaline detergent res 1 900 0996
g’F/F-C 0.5931 Climate resigstance- 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5230 Water res. (powder)| 2 1200 0.998
A0 2.63768374E+00 - — - 1400 0.996
o — ATEIEITE02 O F—C 07457 Acid res. (powder) 1 1600 0589
A2 0.00000000E+00 e-C' /F-C 0.4758 Mechanical properties 1800 0967
' F-e/F-C'| 05242 Knoop hardness 490 (5) 2000 0.947
A3 2.39749005E-02 - 00 089
i-F' /F-C’ — Abrasion hardness| 151 22 d
A4 1.92856512E-03 - 2400 0.85
Young's mod. [GPa]| 80.5 .
A5 -3.66733662E-04 sh 4 [oPall 32.3
A6 7.71499779E-05 Deviation of relative partial disp. Pe?r moy : v a 0 247
A7 ~7.46498850E-06 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 3.25251898E—07 APgF 0.0053 [1E-5 nm/om.Pa) | 2-10 2.72
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.1 0.2 0.3 0.6 0.8 1.0 1.1 1.2 1.5 1.9 2.7 2.9 4.0 5.3 6.3
60 to 80 (ref.) 0.0 0.1 0.3 0.5 0.7 0.9 1.0 1.1 1.4 1.8 2.6 2.7 3.8 5.1 6.0

40 to 60 0.0 0.0 0.2 0.4 0.6 0.8 0.9 1.0 1.2 1.6 2.4 2.5 3.6 4.8 5.7

20 to 40 0.1 0.0 0.2 0.3 0.5 0.7 0.8 0.9 1.1 1.5 2.3 2.4 3.4 45 5.4

0 to 20 0.1 -0.1 0.1 0.3 0.5 0.7 0.8 0.8 1.1 1.4 2.1 2.2 3.2 4.3 5.1
-20to 0 0.1 0.0 0.2 0.3 0.5 0.7 0.8 0.8 1.1 1.4 2.1 2.2 3.1 4.1 49
-40 to —20 0.1 0.1 0.3 0.4 0.6 0.8 0.8 0.9 1.1 1.4 2.1 2.2 3.0 4.0 4.7
-60 to —40 (ref.) 0.2 0.3 0.4 0.6 0.8 0.9 1.0 1.0 1.3 1.6 2.2 2.3 3.1 4.0 4.7
—-70 to —60 (ref.) 0.5 0.5 0.7 0.8 1.0 1.1 1.2 1.2 1.5 1.7 2.3 2.4 3.2 4.1 4.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.9 -0.8 -0.6 -04 | -0.2 0.0 0.1 0.1 0.5 0.9 1.7 1.8 3.0 4.3 5.2

60 to 80 -1.1 -1.0 -0.8 -0.6 -04 | -0.2 0.1 0.0 0.3 0.6 1.5 1.6 2.7 3.9 4.8

40 to 60 -1.3 -1.2 -10| -0.8 -0.6 -04| -04| -0.3 0.0 0.3 1.1 1.2 2.3 3.5 4.4

20 to 40 -15 -1.4 -1.3 -1.1 -0.9 -0.7 -0.6 -0.6 -0.3 0.0 0.8 0.9 1.9 3.0 3.9

0 to 20 -1.7 -1.7 -15 -1.3 -1.1 -0.9 -0.9 -0.8 -0.6 -0.2 0.5 0.6 1.5 2.6 3.4
-20to 0 -1.9 -1.9 -1.7 -1.6 14| -1.2 -1.1 -1.1 -08 | -05 0.1 0.2 1.1 2.1 2.9

-40 to —20 -2.1 -2.1 -1.9 -1.8 -1.6 -1.5 -14 -14] -1.1 -0.8 -02 | -0.1 0.7 1.7 2.4

-60 to —40 -2.3 -2.3 -2.2 -2.0 -1.9 -1.7 -1.7 -1.6 14 -11 -05 | -04 0.4 1.2 1.9

-70 to —60 -25 -2.5 -2.3 -2.2 -2.1 -1.9 -1.9 -1.8 -1.6 -1.3 -08 | -0.7 0.1 0.9 1.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16164065E-01 Visible Infrared OHARA S-TIM22 HOYA E-FD2
Q1 8.55335644E+01 Power ser. eq. 0.8 3.9 CDGM H-ZF1 SCHOTT N-SF2
P2 1.75342706E-02 Frac. eq. (ref.) 1.2 8.4
Q2 5.79488130E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 3.35341056E-01|  [Prod Frea (AtoD)] B | 2015-4-1 [Color Gode, Prod. Freq.
Q3 7.82326842E-03 HIKARI GLASS CO,, LTD.




J-SF4 ng = 1755200 N, = 1.761659 oeaT6

Glass code (e)

Vg = 27.57 Ve = 27.35 762274

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70897 F-C_ | 0.027391 394/362 A [nm] T

1.970 171047 F-C_| 0.027846 Color Code (80%/5%) 25 -

1.530 1.71783 C-t 0.018649 420/365 300 —

1.129 1.72563 C-A 0.008470 CCl 310 =

1.064 1.72725 d-C 0.007895 B 0.00 320 -

t 1.72866 e-C 0.014354 G 2.68 330 -

s 1.73450 g—d 0.036184 R 2.74 340 -

' — . 350 -

e e e e

r : g : CTE(-30,70) [1E-7/°C]| 84

c 1747305 - - 370 0.20

. I8 CTE(100,300) [1E-7/°C]| 99 380 0.51

c 1.748535 C-t 0.019879 Te [C] 617 390 075

He-Ne 1.749691 e—C’ 0.013124 At [°C] 648 200 086
D 1 754963 F'-e 001 4722 StP [Oc] 560 420 0941
d 1.755200 i-F’ - AP [°C] 593 440 0.964
e 1.761659 5 460 0.975
SP [°C] 711
F 1.774696 : 1 7 : 480 0.982
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.040 500 0.987
F 1.776381 C-t/F-C | 0.6808 Sp. heat [kd/ke-K]| 0.671 550 0.995
g 1.791384 C-AF-C| 03092 Ht diffus. (126 m2/eee] 0.480 600 0.996
h 1.806389 d-CF-C 0.2882 : . 650 0.995
0389 1816164 oy 05240 Chemical properties [class] 700 0.996
: _ - Acid res. (surface) 1 800 0.996
! g-dF-C 1.3210 - :
Alkaline detergent res. 1 900 0.996
g-F/F-C 0.6093 - -
s 05478 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 2 1200 0.997
A0 2.96384442E+00 - — - 1400 0.997
Al ~1.22384397E-02 C-t/F-C'| 07139 Acid res. (powder)] T 1600 0.988
eC./F-C| 04713 Mechanical properties 1800 0.971
A2 0.00000000E+00
F-e/F-C'| 05287 Knoop hardness [504 (5) 2000 0.960
i-F' /F-C’ — Abrasion hardness| 145 -
A4 2.72484712E-03 - 2400 0.89
Young's mod. [GPa]| 91.2 .
A5 -4.37315556E-04 sh 4. [cPall 365
A6 1.03210102E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 251
A7 ~1.04209554E-05 APdC | -00014 St:;f:;;ﬁ;; ' Specific gravity
A8 5.02488681E07 APgF 00112 [1E5 nm/omPa) | 2-1° 3.22
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.7 0.7 1.0 1.3 1.7 2.0 2.1 2.2 2.6 3.2 4.5 4.7 6.5 8.8 10.5
60 to 80 (ref.) 0.6 0.6 0.9 1.2 1.5 1.8 1.9 2.0 2.5 3.0 4.2 4.4 6.2 8.4 10.0

40 to 60 0.4 0.5 0.7 1.0 1.3 1.6 1.7 1.8 2.2 2.7 3.9 4.1 5.8 7.8 9.3

20 to 40 0.3 0.4 0.6 0.9 1.2 1.5 1.6 1.6 2.0 2.5 3.6 3.8 5.4 7.3 8.7

0 to 20 0.3 0.3 0.5 0.8 1.1 1.4 1.4 1.5 1.9 2.3 3.4 3.5 5.0 6.8 8.1
-20to 0 0.2 0.3 0.5 0.8 1.0 1.3 1.4 1.4 1.8 2.2 3.2 3.3 4.7 6.4 7.6
-40 to —20 0.3 0.3 0.5 0.8 1.0 1.3 1.4 1.4 1.8 2.2 3.1 3.2 4.5 6.1 7.1
-60 to —40 (ref.) 0.4 0.5 0.7 0.9 1.1 1.4 1.4 1.5 1.8 2.2 3.1 3.2 4.4 5.8 6.8
—-70 to —60 (ref.) 0.6 0.7 0.9 1.1 1.3 1.5 1.6 1.7 2.0 2.3 3.1 3.2 4.4 5.7 6.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -04 | -0.3 0.0 0.3 0.6 0.9 1.0 1.1 1.6 2.1 3.4 3.6 5.4 1.7 9.3

60 to 80 -0.6 -0.6 -0.3 0.0 0.3 0.7 0.7 0.8 1.3 1.8 3.0 3.2 5.0 7.1 8.7

40 to 60 -0.9 -0.8 -0.6 -0.3 0.0 0.3 0.4 0.5 0.9 1.4 2.5 2.7 4.4 6.4 7.9

20 to 40 -1.2 -1.1 -0.9 -0.6 -0.3 0.0 0.0 0.1 0.5 1.0 2.1 2.2 3.8 5.7 7.1

0 to 20 -15 -1.4 -1.2 -0.9 -0.7 -04 | -0.3 -0.2 0.1 0.6 1.6 1.7 3.2 5.0 6.2
-20to 0 -1.7 -1.7 -15 -1.2 -10| -0.7 -0.7 -0.6 -0.2 0.2 1.1 1.3 2.6 4.3 5.4

-40 to —20 20| -20 -1.8 -1.6 -1.3 -1.1 -10[ -09 -0.6 -0.2 0.6 0.8 2.1 3.6 4.6

-60 to —40 -2.3 -2.3 -2.1 -1.9 -1.7 -14| -14| -1.3 -10| -0.6 0.2 0.3 1.5 2.9 3.8

-70 to —60 -25 -2.5 -2.3 -2.1 -1.9 -1.7 -1.6 -1.6 -1.3 -1.0 -02 | -0.1 1.0 2.3 3.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10339135E-01 Visible Infrared OHARA S-TIH4 HOYA |E-FD4. E-FD4L
Q1 8.00300370E+01 Power ser. eq. 0.8 53 CDGM H-ZF6 SCHOTT N-SF4
P2 2.34104129E-02 Frac. eq. (ref.) 25 10.1
Q2 6.14797788E-02 2022-7-1 1StP, AP, SP
P3 371956970E-01| |[Prod.Frea (AtoD)] B | e
Q3 8.66099124E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SF5 Ng = 1.672700 Ne =1.677639 673322
Glass code (e)

Vg = 32.19 Ve = 31.94 678319
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.63483 F-C_ | 0.020901 386/357 A [nm] T

1.970 163621 F-C__| 0.021218 Color Code (80%/5%) 25 -
1.530 1.64279 C-t 0.014710 400/360 300 —
1.129 1.64942 C-A 0.006596 CClI 310 -
1.064 1.65076 d-C 0.006081 B 0.00 320 -
t 1.65191 e-C 0.011020 G 1.40 330 -
s 1.65660 g—d 0.027304 R 1.45 340 -
; - 350 -
A 1.660023 gF 0.012484 Thermall properties 360 508
r 1.663279 h-g 0.011073 CTE(-30.70) E-7,°C]| 85 370 036

C 1.666619 i- - -
. g CTE(100,300) [1E-7/°C]| 102 380 0.68

c 1.667570 C-t 0.015661 Te [°C] 587 390 0.86
He-Ne 1.668463 e-C’ 0.010069 At [°C] 612 200 0930

D 1.672518 F-e 0011149 StP_[C] 529 420 0.973
d 1.672700 i-F - AP [°C] 563 440 0.983
e 1.677639 s 460 0.987
SP [°C] 692
F 1.687520 : 1 oF : 480 0.990
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.091 500 0.993
F 1.688788 c-t/F-C| 0.7038 Sp. heat [kJ/kg-K]| 0.723 550 0.996
g 1.700004 C-AF-C| 0.3156 Ht diffus. (166 m2/sec] 0.520 600 0.997
h 1.711077 d-C/F-C 0.2909 : : 650 0.997
0389 1718210 oy 05272 Chemical properties [class] 700 0.998
i _ Acid res. (surface) 1 800 0.996
g-d F-C 1.3063 - :
FoFC 05973 Alkaline detergent res. 1 900 0994
i_ ~FC 0.5298 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.998
A0 2.71072072E+00 e T - - 1400 0.998
Al ~1.02160186E-02 C-t/F-C| 0738l Acid res (powden)] 1 1600 0.990
A2 2906763794E-05 e-C' /F-C 0.4745 Mechanical properties 1800 0973
' F-e/F-C'| 05255 Knoop hardness [500 (5) 2000 0.960
A3 2.88337808E-02 -
i-F' /F-C’ - Abrasion hardness| 151 2200 0.917
A4 5.57561753E-04 - 2400 0.89
Young's mod. [GPa]| 83.3 .
A5 1.33564048E-04 sh 4 [cPall 334
A6 -1.34358407E-05 Deviation of relative partial disp. Pe?r moy : v a 0 249
A7 1.19202152E-06 APdC | -0.0008 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0069 [1E-5 nm/om.Pa] | 271 2.9
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) 0.7 0.8 1.0 1.2 1.4 1.7 1.8 1.8 2.2 2.6 3.6 3.7 5.1 6.6 7.8
60 to 80 (ref.) 0.6 0.7 1.0 1.1 1.3 1.6 1.6 1.7 2.0 2.5 3.4 3.6 4.8 6.3 7.5

40 to 60 0.5 0.6 0.8 1.0 1.2 1.4 1.5 1.6 1.9 2.3 3.2 3.3 4.5 6.0 7.0

20 to 40 0.5 0.5 0.8 0.9 1.1 1.3 1.4 1.5 1.8 2.2 3.0 3.2 4.3 5.6 6.6

0 to 20 0.5 0.5 0.7 0.9 1.1 1.3 1.4 1.4 1.7 2.1 2.9 3.0 4.1 5.3 6.2
-20to 0 0.5 0.6 0.8 0.9 1.1 1.3 1.3 1.4 1.7 2.0 2.8 2.9 3.9 5.1 5.9
-40 to —20 0.6 0.7 0.9 1.0 1.2 1.3 1.4 1.5 1.7 2.0 2.8 2.9 3.8 49 5.7
-60 to —40 (ref.) 0.8 0.9 1.0 1.2 1.3 1.5 1.6 1.6 1.9 2.2 2.8 2.9 3.8 4.8 5.5
—-70 to —60 (ref.) 1.0 1.1 1.3 1.4 1.5 1.7 1.7 1.8 2.0 2.3 3.0 3.1 3.9 4.8 5.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.3 | -0.3 0.0 0.2 0.4 0.6 0.7 0.8 1.1 1.6 2.6 2.7 40 5.6 6.7

60 to 80 -05| -04]| -0.2 0.0 0.2 0.4 0.5 0.6 0.9 1.3 2.3 2.4 3.7 5.2 6.3

40 to 60 -07 -06| -04| -0.2 0.0 0.2 0.2 0.3 0.6 1.0 1.9 2.0 3.2 4.6 5.7

20 to 40 -09( -09| -07| -05| -03]| -0.1 0.0 0.0 0.3 0.7 1.6 1.7 2.8 4.1 5.1

0 to 20 12 -1.1 -09 | -07 -06| -04] -03| -0.3 0.0 0.4 1.2 1.3 2.3 3.6 4.5
-20to 0 -14 | -13| -1.1 -10| -08| -06]| -06| -05( -0.3 0.1 0.8 0.9 1.9 3.0 3.9

-40 to —20 -16| -16| -14| 12| -1.1 -09| 09| -08| -06| -0.2 0.5 0.6 1.5 2.5 3.3

-60 to —40 -18| -18] -16] -15| -13| -12]| -1.1 -1.1 -08 | -05 0.1 0.2 1.0 2.0 2.7

-70 to —60 20| -20| 18| -1.7 -15 -14] -13| -13[ -1.1 -08| -02| -0.1 0.7 1.6 2.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.26549349E-01 Visible Infrared OHARA S-TIM25 HOYA E-FD5
Q1 9.15118960E+01 Power ser. eq. 0.7 3.7 CDGM H-ZF2 SCHOTT N-SF5
P2 1.95616062E—02 Frac. eq. (ref.) 1.4 5.8
G2 | 5848652896 02 2015 [Traramitiancs
P3 3.43630919E-01 e AEg (A D)| B | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 7.87974955E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFG ng = 1.805180 Nne = 1.812633 805255
Glass code (e)

Vg = 2545 Ve = 25.24 813252
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.75397 F-C | 0.031640 398/363 A [nm] T

1.970 175551 F-C__ | 0.032190 Color Code (80%/5%) 25 -
1.530 1.76319 C-t 0.021142 440/365 300 —
1.129 1.77161 C-A 0.009670 CcCl 310 =
1.064 1.77341 d-C 0.009071 B 0.00 320 Z
t 1.77497 e-C 0.016524 G 3.24 330 -
s 1.78153 g—d 0.042049 R 3.41 340 -
; _ 350 -
A :'78??39 g F 0'0:9480 Thermal properties 360 _
(r: 1;861 gg h:g 0.0 7638_ CTE(-30,70) [1E-7/°C]| 86 370 0.20
: . ! ’g CTE(100,300) [1E-7/°C]| 110 380 0.50

c 1.797519 C-t__ | 0.022552 T T T 571 390 071

He-Ne 1.798846 e—C’ 0.015114 At [°C] 611 200 082
D 1 804907 F'-e 001 7076 StP [Oc] 524 420 091 8
d 1.805180 i-F’ - AP [°Cl 558 440 0.954
e 1.812633 5 460 0.971
SP [°C] 679
F 1.827749 : 1 7 : 480 0.980
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.070 500 0.984
F 1.829709 C-t/F-C| 0.6682 Sp. heat [kJ/kg-K]| 0.662 550 0.991
g 1.847229 C-AF-C| _ 0.3056 Ht diffus. (1e-0 ma/eee] 0.484 600 0.094
h 1.864867 d-CF-C 0.2867 : . 650 0.995
0389 1.876421 o CFC| 05223 Gleiiicalprepoitiopleisss 700 0.996
: _ - Acid res. (surface) 1 800 0.995
! g-dF-C 1.3290 - :
Alkaline detergent res. 1 900 0.995
g-F/F-C 0.6157 - -
s 05575 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.998
A0 3.11993645E+00 e/ - - : 1400 0.999
et C—F-G|_0.7006 Acid res (powden)] T 1600] __ 0.990
eC F-C| 04695 Mechanical properties 1800 0.975
A2 0.00000000E+00
F—e,/F-C' 0.5305 Knoop hardness (482 (5) 2000 0.966
i-F' /F-C’ — Abrasion hardness| 182 :
A4 3.04768926E-03 - 2400 0.89
Young's mod. [GPa]| 92.9
A5 -4.20720196E-04 sh 4. [cPall 36.7
A6 1.06770582E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 264
A7 ~1.09382035E-05 APdC | -0.0020 St:;f:;;ﬁ;; ' Specific gravity
A8 557077794E-07 APgF 0.0140 [1E5 nm/omPa) | 2-99 3.34
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -0.7 -0.6 -0.3 0.0 0.3 0.7 0.8 0.9 1.4 2.1 3.6 3.8 5.9 8.5 10.7
60 to 80 (ref.) -0.9 -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.2 1.9 3.3 3.5 5.5 8.1 10.2

40 to 60 -10| -09 -0.5 -0.3 0.0 0.3 0.4 0.5 1.0 1.6 3.0 3.2 5.1 1.5 9.4

20 to 40 -1.1 -1.0 -0.7 -04 | -0.1 0.2 0.3 0.4 0.8 1.4 2.7 2.9 4.7 6.9 8.7

0 to 20 -1.2 -1.0 -0.7 -0.5 -0.3 0.0 0.1 0.2 0.7 1.2 2.5 2.6 4.3 6.4 8.1
-20to 0 -1.2 -1.1 -0.8 -0.5 -0.3 0.0 0.1 0.1 0.6 1.1 2.3 2.4 4.0 5.9 7.5
-40 to —20 -1.1 -1.0 -0.7 -0.5 -0.3 0.0 0.1 0.1 0.5 1.0 2.1 2.3 3.7 55 7.0
-60 to —40 (ref.) -0.9 -0.8 -0.6 -04 | -0.2 0.1 0.2 0.2 0.6 1.1 2.1 2.2 3.6 5.2 6.6
—-70 to —60 (ref.) -0.7 -0.6 04| -0.2 0.0 0.3 0.3 0.4 0.8 1.2 2.2 2.3 3.6 5.1 6.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.8 -1.7 14 -11 -0.8 -04 | -0.3 -0.2 0.3 1.0 2.5 2.7 4.7 1.4 9.5

60 to 80 -2.1 -1.9 -1.6 -1.3 -10| -0.7 -0.6 -0.5 0.0 0.7 2.1 2.3 4.3 6.8 8.9

40 to 60 -2.3 -2.2 -1.9 -1.6 -14 | -1.0 -0.9 -0.9 -0.4 0.2 1.6 1.8 3.7 6.0 8.0

20 to 40 -2.6 -2.5 -2.2 -2.0 -1.7 -14 | -1.3 -1.2 -08 | -0.2 1.1 1.3 3.0 5.2 7.1

0 to 20 -2.9 -2.8 -25 -2.3 20| -1.7 -1.7 -1.6 -1.1 -0.6 0.6 0.8 2.4 45 6.2
-20to 0 -3.2 =3.1 -2.8 -2.6 24 -21 20 -19 -15 -1.0 0.1 0.3 1.8 3.7 5.3

-40 to —20 -3.5 -3.4 -3.1 -2.9 -2.6 -2.5 24| -2.3 -1.9 -14| 04| -0.2 1.2 2.9 4.4

-60 to —40 -3.8 -3.7 -34 | -32 -30 | -28 -2.7 -2.7 -2.3 -1.8 -0.9 -0.7 0.6 2.2 3.5

-70 to —60 -40 | -39 -3.7 -3.5 -3.3 -3.1 =30 -29 -2.6 -2.2 -12 | -1.1 0.1 1.6 2.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.01435791E-01 Visible [ Infrared OHARA | S-TIH6 HOYA FD60
Q1 7.59148418E+01 Power ser. eq. 0.9 3.7 CDGM H-ZFT7LA SCHOTT N-SF6
P2 2.72714884E-02 Frac. eq. (ref.) 3.3 11.4
[ o e
P3 3.86525039E-01 e AEg (A D)| A | 2018—4-1 |Young's mod., Shear mod.
Q3 8.91225912E-03 HIKARI GLASS CO,, LTD.




J-SE6HS ng = 1805180  n, = 1.812633 o025

Glass code (e)

Vg = 2545 Ve = 25.24 813252

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.75397 F-C_ | 0.031640 390/361 A [nm] T
1.970 175551 F-C__ | 0.032190 Color Code (80%/5%) 25 -
1.530 1.76319 C-t 0.021142 425/360 300 —
1.129 1.77161 C-A’ 0.009670 CCI 310 —
1.064 1.77341 d-C 0.009071 B 0.00 320 Z
t 1.77497 e-C 0.016524 G 2.25 330 -
s 1.78153 g—d 0.042049 R 2.36 340 -
A . -F . . 350 -
e =

r : g : CTE(-30,70) [1E-7/°C]| 86

c 1796109 - = 370 0.26
. I8 CTE(100,300) [1E-7/°C]| 110 380 0.58

c 1.797519 C-t__ | 0.022552 T T T 571 390 080

He-Ne 1.798846 e—C’ 0.015114 At [°C] 611 200 089
D 1 804907 F'-e 001 7076 StP [Oc] 524 420 0949
d 1.805180 i-F’ - AP [°C] 558 440 0.972
e 1.812633 5 460 0.982
SP [°C] 679
F 1.827749 : 1 7 : 480 0.987
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.070 500 0.991
F 1.829709 C-t/F-C| 06682 Sp. heat [kJ/kg K| 0.662 550 0.997
g 1.847229 C-AF-C| 0.3056 Ht diffus. (1E-6 m2/sec] 0.484 600 0.998
h 1.864867 d-CF-C 0.2867 : . 650 0.999
0389 1.876421 o CFC| 05223 Gleiiicalprepoitiopleisss 700 0.999
: _ - Acid res. (surface) 1 800 0.999
! g-dF-C 1.3290 - :
FoFC 06157 Alkaline detergent res. 1 900 0.999
i_ ~FC 0'5575 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 2 1200 0.997
A0 3.11993645E+00 e/ - - : 1400 0.993
Al ~1.26679163E-02 c-t/F-C'| 0.7006 Acid res (powden)] 1 1600 0.987
eC F-C| 04695 Mechanical properties 1800 0.973
A2 0.00000000E+00
F-e/F-C'| 05305 Knoop hardness [482 (5) 2000 0.962
A3 4.21698355E-02 -
i-F' /F-C’ - Abrasion hardness| 182 2200 0.929
A4 3.04768926E-03 - 2400 0.88
Young's mod. [GPa]| 92.9 .
A5 -4.20720196E-04 sh 4. [cPall 36.7
A6 1.06770582E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 264
A7 ~1.09382035E-05 APdC | -0.0020 St:;f:;;ﬁ;; ' Specific gravity
A8 557077794E-07 APgF 0.0140 [1E5 nm/omPa) | 2-99 3.34
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -0.7| -06] -0.3 0.0 0.3 0.7 0.8 0.9 1.4 2.1 3.6 3.8 5.9 8.5 10.7
60 to 80 (ref.) -09 | -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.2 1.9 3.3 3.5 5.5 8.1 10.2

40 to 60 -10|( -09] -05| -0.3 0.0 0.3 0.4 0.5 1.0 1.6 3.0 3.2 5.1 1.5 9.4

20 to 40 -1.1 -10| -0.7| -04] -0.1 0.2 0.3 0.4 0.8 1.4 2.7 2.9 4.7 6.9 8.7

0 to 20 -12| -10] -07]| -05| -0.3 0.0 0.1 0.2 0.7 1.2 2.5 2.6 4.3 6.4 8.1
-20to 0 12 -1.1 -08 | -05| -0.3 0.0 0.1 0.1 0.6 1.1 2.3 2.4 4.0 5.9 7.5
-40 to —20 -1.1 -10| -07] -05] -0.3 0.0 0.1 0.1 0.5 1.0 2.1 2.3 3.7 55 7.0
-60 to —40 (ref.) -09( -08] -06| -04| -0.2 0.1 0.2 0.2 0.6 1.1 2.1 2.2 3.6 5.2 6.6
—-70 to —60 (ref.) -07 -06| -04| -0.2 0.0 0.3 0.3 0.4 0.8 1.2 2.2 2.3 3.6 5.1 6.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.8 | -1.7 14 -11 -08| -04] -03| -0.2 0.3 1.0 2.5 2.7 4.7 1.4 9.5

60 to 80 -2.1 -19| -16| -13] -1.0| -0.7 -06 | -05 0.0 0.7 2.1 2.3 4.3 6.8 8.9

40 to 60 23| -22| -19| -16| -14] -10| -09| -09| -04 0.2 1.6 1.8 3.7 6.0 8.0

20 to 40 26| -25| -22| 20| 17| -14]| -13| -12| -08]| -0.2 1.1 1.3 3.0 5.2 7.1

0 to 20 29| -28| -25| -23| -20| -1.7 =17 -16]| -1.1 -0.6 0.6 0.8 2.4 45 6.2
-20to 0 -3.2 | -3.1 28| -26| -24| -21 =20 -19] -15] -1.0 0.1 0.3 1.8 3.7 5.3

-40 to —20 35| -34| -3.1 -29| -26| -25| 24| -23| -19| -14| 04| -0.2 1.2 2.9 4.4

-60 to —40 -3.8 | -3.7 -34| -32| -30| 28| -27| -27 23| -18] -09| -0.7 0.6 2.2 3.5

-70 to —60 -40( -39 -37| -35| -33]| -3.1 =30 -29| 26| 22| 12| -1.1 0.1 1.6 2.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.01435791E-01 Visible Infrared OHARA S-TIH6 HOYA FD60-W
Q1 7.59148418E+01 Power ser. eq. 0.9 3.7 CDGM H-ZF7LAGT | SCHOTT N-SF6HT
P2 2.72714884E-02 Frac. eq. (ref.) 3.3 11.4
G2 | 61730018902 20151 [ Traramitiancs
P3 3.86525039E-01 e AEg (A D)| A | 2018—4-1 |Young's mod., Shear mod., Similar glass type
Q3 8.91225912E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SF7 Ng = 1.639800 Ne = 1.644181 640346
Glass code (e)
Vg = 34.55 Ve = 34.29 644343
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.60479 F-C_ | 0.018520 383/355 A [nm] T
1.970 160615 F-C__| 0.018789 Color Code (80%/5%) 25 -
1.530 1.61255 C-t 0.013279 395/355 300 —
1.129 161881 C-A__ | 0005911 cal 310 -
1.064 1.62005 d-C 0.005415 B 0.00 320 Z
t 1.62111 e-C 0.009796 G 1.26 330 -
s 1.62539 g—d 0.024059 R 1.28 340 -
; _ 350 -
A 1.628474 g-F 0.010954 Thare preperics 250 5713
r 1.631397 h-g 0.009653 GTEC-30.70) [IE-7,°C]| 79
c 1634385 - - 370 0.45
. g CTE(100,300) [1E-7/°C]| 97 380 0.74
C 1.635233 C-t 0.014127 Te [°Cl 584 390 0.89
He-Ne 1.636029 e-C’ 0.008948 At [°C] 624 200 0944
D 1.639639 F-e 0.009841 StP [°C] 528 420 0.976
d 1.639800 i-F' - AP [°Cl 565 440 0.983
e 1.644181 s 460 0.987
SP [°C] 704
F 1.652905 : 1 7 : 480 0.990
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.030 500 0.993
F 1.654022 c-t/F-C| 07170 Sp. heat [kd/kg-K1| 0.722 550 0.997
g 1.663859 C-AF-C| 03192 Ht diffus. 1es ma/eec] 0518 600 0.998
h 1.673512 d-CF-C 02924 : . 650 0.997
0389 1679697 oy 05289 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 1 800 0.997
! g-dF-C 1.2991 - :
Alkaline detergent res. 1 900 0.996
g-F/F-C 0.5915 - -
s 05212 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.998
A0 2.61297958E+00 - — - 1400 0.993
Al ~9.85563637E-03 c-t/F-C| 07519 Acid res (powden)] 1 1600 0.988
eC /F-C| 04762 Mechanical properties 1800 0.967
A2 -1.06186576E-04
F-e/F-C'| 05238 Knoop hardness [495 (5) 2000 0.947
A3 2.54765452E-02 - 2200 088
i-F' /F-C’ — Abrasion hardness| 122 :
A4 3.92630585E-04 - 2400 0.85
Young's mod. [GPa]| 78.8 .
A5 1.21161036E-04 sh 4. [cPall 318
A6 -1.21702106E-05 Deviation of relative partial disp. Pe?r moy : v a 0 238
A7 9.86930857E-07 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0051 [1E-5 nm/om.Pa] | 2-80 2.76
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.4 1.5 1.7 1.9 2.1 2.4 2.4 2.5 2.8 3.2 4.0 4.1 5.3 6.5 7.4
60 to 80 (ref.) 1.3 1.4 1.6 1.8 2.0 2.2 2.3 2.4 2.6 3.0 3.8 3.9 5.0 6.3 7.1

40 to 60 1.2 1.3 1.5 1.7 1.9 2.1 2.1 2.2 2.5 2.8 3.6 3.7 4.8 5.9 6.7

20 to 40 1.2 1.2 1.4 1.6 1.8 2.0 2.0 2.1 2.3 2.7 3.4 3.5 4.5 5.6 6.4

0 to 20 1.1 1.1 1.3 1.5 1.7 1.9 1.9 2.0 2.2 2.6 3.3 3.4 4.3 54 6.1
-20to 0 1.1 1.2 1.3 1.5 1.7 1.9 1.9 2.0 2.2 2.5 3.2 3.3 4.2 5.2 5.9
-40 to —20 1.2 1.2 1.4 1.5 1.7 1.9 1.9 2.0 2.2 2.5 3.1 3.2 4.1 5.0 5.7
-60 to —40 (ref.) 1.4 1.4 1.5 1.7 1.8 2.0 2.1 2.1 2.3 2.6 3.2 3.3 4.1 5.0 5.6
—-70 to —60 (ref.) 1.6 1.6 1.7 1.9 2.0 2.2 2.2 2.3 2.5 2.7 3.3 3.4 4.2 5.0 5.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.4 0.5 0.7 0.9 1.1 1.3 1.4 1.5 1.8 2.1 3.0 3.1 4.2 55 6.3

60 to 80 0.3 0.3 0.5 0.7 0.9 1.1 1.2 1.2 1.5 1.9 2.7 2.8 3.9 5.1 5.9

40 to 60 0.0 0.0 0.2 0.4 0.6 0.8 0.9 0.9 1.2 1.6 2.3 2.4 3.5 4.6 5.4

20 to 40 02| -02 0.0 0.2 0.3 0.5 0.6 0.7 0.9 1.2 2.0 2.1 3.1 4.1 49

0 to 20 -05 -05| -03] -0.1 0.1 0.3 0.3 0.4 0.6 0.9 1.6 1.7 2.6 3.7 4.4
-20to 0 -0.7| -0.7 -05| -04]| -0.2 0.0 0.0 0.1 0.3 0.6 1.2 1.3 2.2 3.2 3.9

-40 to —20 -10( -10|] -08] -06| -05| -03| -03| -0.2 0.0 0.3 0.9 1.0 1.8 2.7 3.3

-60 to —40 12 =12 -1.1 -09| 08| -06| -06| 05| -03] -0.1 0.5 0.6 1.4 2.2 2.8

-70 to —60 14 -14] -13] -1.1 -10|( -08] -08| -0.7 -05 | -0.3 0.2 0.3 1.1 1.9 2.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16414550E-01 Visible Infrared OHARA S-TIM27 HOYA E-FD7
Q1 8.32585149E+01 Power ser. eq. 0.6 59 CDGM H-F51 SCHOTT -
P2 1.64966821E-02 Frac. eq. (ref.) 1.3 7.3
Q2 5.83433442E-02 2062-1-1 StP. AR, SF
P3 3.33217429E-01 Prod. Freq. (A to D)| D | 201541 P::(a)r:?;e:,nce
Q3 7.71106562E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SF8 Ng = 1.688930 Ne = 1.694153 689312
Glass code (e)

Vg = 31.16 Ve = 30.92 694309
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.64983 F-C_ | 0022107 390/357 A [nm] T

1.970 165119 F-C'_| 0.022449 Color Code (80%/5%) 25 -
1.530 1.65778 C-t 0.015408 405/360 300 —
1129 1.66454 C-A__| 0006944 col 30 -
1.064 166592 d-C__ | 0.006421 B 0.00 320 =
t 1.66710 e-C 0.011644 G 1.78 330 -
s 1.67198 g—d 0.028935 R 1.81 340 -
; _ 350 -
A 1.675565 gF 0.013249 Thermal properties 260 509
: 1678988 he | 0011770 STECo070 el 09 360 0.09

C’ 1.682509 & _ CTE(100,300) [1E-7/°C]| 116 380 067

C 1683512 C_t’ 001641 1 Tg [OC] 544 390 083
He-Ne 1.684454 e—C 0.010641 At [°C] 580 200 0910

D 1688738 F-e | 0011808 sP el | 489 420 0.963

d 1.688930 i-F’ - AP [°C] 523 440 0.976
e 1.694153 s T°C] 648 128 8325
F, 1.704616 Relative partial dispersion Ht endct. [W/m-K]| 1.083 500 0:990
F 1.705961 C-t/FC| 06970 Sp. heat [kJ/kg K| 0.746 550 0.996
g 1.717865 C-AF-C| 0.3141 Ht diffus. [1E-6 m2/sec] 0.494 600 0.997
h 1729635 o FGl 02905 : : 650 0.996
0.389 1737225 o FC | 05267 Shenicallpiopertieslicloss] 700 0.997
i _ o4 FC 13089 A0|d. res. (surface) 1 800 0.996
Alkaline detergent res. 1 900 0.996
g-F/F-C 0.5993 - -
s 05324 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 1 1200 0.997
A0 2.76136798E+00 - — - 1400 0.994
Al ~1.08932344E-02 ct/F-C'| 07310 Acid res. (powder)] T 1600 0.987
A2 0.00000000E+00 e-C' /F-C 0.4740 Mechanical properties 1800 0967
' F-e/F-C'| 05260 Knoop hardness 492 (5) 2000 0.946
A3 2.79459967E-02 - 00 0.900
i-F' /F-C’ — Abrasion hardness| 180 22 9
A4 2.32580023E-03 - 2400 0.85
Young's mod. [GPa]| 86.4 .
A5 -4.32657789E-04 Shear mod. [GPal| 345
A6 9.28149250E-05 Deviation of relative partial disp. Pe? - : v 0 252
A7 ~9.03546717E-06 APdC | -0.0008 St:'::;iialr::f ' Specific gravity
A8 4.01729395E-07 APgF 0.0072 [1E5 nm/omPa) | 2-08 2.93
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.1 -0.1 0.1 0.4 0.6 0.9 1.0 1.1 1.4 1.9 2.9 3.0 4.4 6.1 7.3
60 to 80 (ref.) -0.2 -0.2 0.1 0.3 0.6 0.8 0.9 1.0 1.3 1.8 2.7 2.9 4.2 5.8 7.0

40 to 60 -0.3 -0.2 0.0 0.2 0.4 0.7 0.8 0.8 1.2 1.6 2.5 2.7 3.9 54 6.5

20 to 40 -0.3 -0.3 0.1 0.1 0.4 0.6 0.7 0.8 1.1 1.5 2.4 2.5 3.7 5.1 6.1

0 to 20 -0.3 -0.3 0.1 0.1 0.3 0.6 0.6 0.7 1.0 1.4 2.2 2.4 3.5 4.8 5.8
-20to 0 -0.3 -0.2 0.1 0.1 0.4 0.6 0.6 0.7 1.0 1.4 2.2 2.3 3.4 4.6 5.5
-40 to —20 -0.2 0.1 0.0 0.2 0.4 0.7 0.7 0.8 1.1 1.4 2.2 2.3 3.3 45 5.3
-60 to —40 (ref.) 0.0 0.1 0.2 0.4 0.6 0.8 0.9 0.9 1.2 1.5 2.3 2.3 3.3 4.4 5.2
—-70 to —60 (ref.) 0.3 0.3 0.5 0.6 0.8 1.0 1.1 1.1 1.4 1.7 2.4 2.5 3.4 4.4 5.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.2 -1.1 -0.9 -0.6 -04 | -01 0.0 0.0 0.4 0.8 1.8 2.0 3.3 5.0 6.2

60 to 80 -1.3 -1.3 -1.1 -0.8 -0.6 -0.3 -0.2 -0.2 0.2 0.6 1.6 1.7 3.0 4.6 5.7

40 to 60 -15 -15 -1.3 -1.1 -0.8 -0.6 -0.5 -04 | -0.1 0.3 1.2 1.4 2.6 4.1 5.2

20 to 40 -1.7 -1.7 -15 -1.3 -1.1 -0.8 -08 | -0.7 -0.4 0.0 0.9 1.0 2.2 3.6 4.6

0 to 20 20| -19 -1.7 -1.5 -1.3 -1.1 -10[ -1.0 -0.7 -0.3 0.5 0.6 1.8 3.1 40
-20to 0 -2.2 -2.2 20| -1.8 -1.6 -14 | -1.3 -1.2 -0.9 -0.6 0.2 0.3 1.3 2.6 3.5

-40 to —20 24| -24 -2.2 -2.0 -1.8 -1.6 -1.6 -1.5 -1.2 -0.9 -02 | -0.1 0.9 2.1 2.9

-60 to —40 -2.6 -2.6 24| -23 -2.1 -1.9 -1.8 | -1.8 -15 -1.2 -05 | -04 0.5 1.6 2.3

-70 to —60 -2.8 -2.8 -2.6 24| -23 -2.1 20| -20 -1.7 -14| -08| -0.7 0.2 1.2 1.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.02971181E-01 Visible Infrared OHARA S-TIM28 HOYA E-FD8
Q1 7.75985325E+01 Power ser. eq. 0.9 53 CDGM H-ZF10 SCHOTT N-SF8
P2 1.94900806E—02 Frac. eq. (ref.) 1.4 10.5
G2 |  5.94772898E-02 2015 [Traramitiancs
P3 350160674E-01|  [Prod Frea AtoD)] C | 2015-4-1 [Color Gode, Prod. Freq.
Q3 8.19360173E-03 HIKARI GLASS CO,, LTD.




J-SF10 ng = 1728250  n, = 1.734304 S eaeh

Glass code (e)

vg = 28.38 Ve = 28.15 734282

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.68423 F-C | 0025662 392/362 A [nm] T

1.970 168570 F-C'_| 0.026081 Color Code (80%/5%) 25 -

1.530 1.69287 C-t 0.017595 415/365 300 —

1129 1.70036 C-A__| 0007970 col 30 -

1.064 1.70191 d-C 0.007412 B 0.00 320 _

t 1.70324 e-C 0.013466 G 2.38 330 -

s 1.70878 g—d 0.033824 R 2.48 340 -

' — . 350 -

e e s e

r : g : CTE(-30,70) [1E-7/°C]| 89

c 1720838 - - 370 0.24

. I8 CTE(100,300) [1E-7/°C]| 105 380 0.57

c 1721994 C-t__| 0018751 T BT 800 290 0578

He-Ne 1.723080 e-C’ 0.012310 At [°C] 637 200 088
D 1728028 F-e | 0013771 s FoT [ Ea3 420 0.946
d 1.728250 i-F’ - AP [°C] 530 440 0.968
e 1.734304 S 460 0.978
SP_[°C] 698
F 1.746500 : 1 7 : 480 0.983
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.092 500 0.987
F 1.748075 C-t/F-C | 0.6856 Sp. heat [kJ/kg-K][ 0.722 550 0.995
g 1.762074 C-AF-C| 03106 Ht diffus. (106 mz/eee] 0,493 600 0.996
h 1.776040 d-CF-C 0.2888 : . 650 0.996
0389 1785117 oy 05047 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0.995
! g-dF-C 1.3181 - :
Alkaline detergent res. 1 900 0.993
g-F/F-C 0.6069 - -
s 05442 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 2 1200 0.995
A0 2.87916509E+00 ez - - : 1400 0.995
T rsois 12502 C—F-G| 07190 Acid res (powden)] T 1600] __ 0.988
: -C' /F-C Mechanical properties 1800 0.972
A2 0.00000000E+00 e C/F-C| 04720 '
F-e/F-C'| 05280 Knoop hardness [513 (5) 2000 0.961
i-F' /F-C’ - Abrasion hardness| 159 -
A4 2.70047713E-03 - 2400 0.89
Young's mod. [GPa]| 88.6 .
A5 -4.76826023E-04 sh 4 [cPall 354
A6 1.07927203E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 251
A7 1.07672748E-05 APdC | -00012 St:;f:;;ﬁ;; ' Specific gravity
A8 5.00986227E—07 APgF 0.0101 [1E-5 nm/omPa) | 2-19 3.06
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.6 0.7 0.9 1.2 1.5 1.8 1.9 2.0 2.4 3.0 4.2 4.3 6.1 8.1 9.7
60 to 80 (ref.) 0.5 0.6 0.9 1.1 1.4 1.7 1.8 1.9 2.3 2.8 4.0 4.1 5.8 7.8 9.2

40 to 60 0.4 0.5 0.7 1.0 1.2 1.5 1.6 1.7 2.1 2.6 3.7 3.8 5.4 7.3 8.7

20 to 40 0.3 0.4 0.6 0.9 1.1 1.4 1.5 1.6 1.9 2.4 3.5 3.6 5.1 6.8 8.1

0 to 20 0.3 0.3 0.6 0.8 1.1 1.3 1.4 1.5 1.8 2.3 3.3 3.4 4.8 6.4 1.7
-20to 0 0.3 0.4 0.6 0.8 1.0 1.3 1.3 1.4 1.8 2.2 3.1 3.2 4.6 6.1 7.2
-40 to —20 0.4 0.4 0.7 0.9 1.1 1.3 1.4 1.4 1.8 2.2 3.0 3.2 4.4 5.8 6.9
-60 to —40 (ref.) 0.6 0.6 0.8 1.0 1.2 1.4 1.5 1.6 1.9 2.2 3.1 3.2 4.3 5.7 6.6
—-70 to —60 (ref.) 0.8 0.8 1.0 1.2 1.4 1.6 1.7 1.7 2.0 2.4 3.2 3.3 4.4 5.6 6.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 04| -04 0.1 0.2 0.5 0.8 0.8 0.9 1.3 1.9 3.1 3.2 49 7.0 8.6

60 to 80 -0.6 -0.6 -0.3 0.0 0.2 0.5 0.6 0.7 1.1 1.6 2.8 2.9 4.6 6.5 8.0

40 to 60 -0.9 -0.8 -0.6 -0.3 0.1 0.2 0.3 0.4 0.8 1.2 2.3 2.5 40 5.9 7.3

20 to 40 -1.1 -1.1 -0.8 -0.6 -04 | -0.1 0.0 0.1 0.4 0.9 1.9 2.1 3.5 5.3 6.6

0 to 20 -14 | -1.3 -1.1 -0.9 -0.7 -04 | -0.3 -0.3 0.1 0.5 1.5 1.6 3.0 4.6 5.8
-20to 0 -1.6 -1.6 14| -1.2 -10| -0.7 -0.6 -0.6 -0.3 0.2 1.1 1.2 2.5 4.0 5.1

-40 to —20 -1.9 -1.9 -1.6 -1.5 -1.2 -1.0 -10[ -09 -0.6 -0.2 0.7 0.8 2.0 3.4 4.4

-60 to —40 -2.1 -2.1 -1.9 -1.7 -15 -1.3 -1.3 -1.2 -0.9 -0.6 0.2 0.3 1.4 2.7 3.7

-70 to —60 -2.3 -2.3 -2.1 -1.9 -1.8 -1.6 -15 -1.5 -1.2 -0.8 0.1 0.0 1.1 2.3 3.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.05750615E-01 Visible [ Infrared OHARA | S-TIHI0 | HOYA |E-FD10.E-FDIOL
Q1 7.65392188E+01 Power ser. eq. 0.9 53 CDGM H-ZF4A SCHOTT N-SF10
P2 2.21567515E-02 Frac. eq. (ref.) 2.0 12.4
Q2 6.12519187E-02 20a8 o1 {Erod. Trea
P3 362700744E-01|  [Prod Frea (AtoD) B | 2020-4—1 [Similar glass type
Q3 8.59469460E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-SF11 ng = 1784720  n, = 1.791929 e
Glass code (e)

Vg = 25.64 Ve = 2543 792254
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.73456 F-C_ | 0.030607 397/364 A [nm] T

1.970 173612 F-C__ | 0.031138 Color Code (80%/5%) 25 -
1.530 1.74381 C-t 0.020531 430/365 300 —
1.129 1.75213 C-A' 0.009372 CClI 310 -
1.064 1.75389 d-C 0.008779 B 0.00 320 _
t 1.75541 e-C 0.015988 G 3.12 330 -
s 1.76180 g—d 0.040674 R 3.25 340 -
; - 350 -
A 1.766569 gF 0.018846 Tl praper s 260 502
r 1.771171 h—g 0.017080 CTEC30.70) HE-7,°C]| 86 370 015

C’ 1.775941 I—’g - CTE(100,300) [1E-7/°C]| 100 380 0.44

C 1777306 C_t’ 0021896 Tg [OC] 605 390 070
He-Ne 1.778590 e-C 0.014623 At [°C] 643 200 083

D 1.784456 F-e 0.016515 StP [°C] 557 420 0.929

d 1.784720 i-F - AP [°C] 588 440 0.958
. 7791929 e A 40| 0970
F 1.806548 Relative partial dispersion Ht cndct. [W/m-K]| 1.060 500 0.984
F 1.808444 Ct/FC| 06708 Sp. heat [kJ/kg K] 0.697 550 0.992
: :-2323‘7’3 C-A'/F-C|__ 0.3062 Ht diffus. (166 m/oec] 0.468 600 0.995
: d-C/F-C 0.2868 Chemical properties [class] 650 0.994
0.389 1.853672 o—C. F-C 05224 700 0.996
: _ - Acid res. (surface) 1 800 0.997
: gd/FC 1.3289 Alkaline detergent res 1 900 0998
g’F/F-C 0.6157 Climate resigstance- 1 1000 0.998
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5580 Water res. (powder)| 1 1200 0.999
A0 3.05304325E+00 e/ - _ : 1400 0.999
Al ~1.27339910E-02 C-t/F-C'| 07032 Acid res (powden)] 1 1600 0.990
A2 0.00000000E+00 e-C' /F-C 0.4696 Mechanical properties 1800 0973
' F-e/F-C'| 05304 Knoop hardness 501 (5) 2000 0.964
A3 3.99774262E-02 -
i-F' /F-C’ - Abrasion hardness| 130 2200 0.931
A4 3.16619134E-03 - 2400 0.89
Young's mod. [GPa]| 91.9 .
A5 -5.02824259E-04 sh 4. [cPall 365
A6 1.22491876E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 260
A7 ~125325941E-05 APdC | -0.0019 St:'::;iialr::f ' Specific gravity
A8 6.19354223E-07 APgF 0.0144 [1E-5 nm/om.Pa] | 210 3.25
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.4 0.5 0.8 1.1 1.4 1.8 1.9 2.0 2.5 3.2 4.6 4.9 6.9 9.5 11.6
60 to 80 (ref.) 0.2 0.4 0.7 1.0 1.3 1.6 1.7 1.8 2.3 2.9 4.4 4.6 6.6 9.0 11.0

40 to 60 0.1 0.2 0.5 0.8 1.1 1.4 1.5 1.6 2.0 2.6 4.0 4.2 6.1 8.4 10.3

20 to 40 0.0 0.1 0.4 0.6 0.9 1.2 1.3 1.4 1.8 2.4 3.7 3.8 5.6 7.8 9.6

0 to 20 0.1 0.0 0.3 0.5 0.7 1.0 1.1 1.2 1.6 2.2 3.4 3.5 5.2 7.3 8.9
-20to 0 -0.2 [ -0.1 0.2 0.4 0.7 0.9 1.0 1.1 1.5 2.0 3.1 3.3 4.9 6.8 8.3
-40 to —20 0.1 0.0 0.2 0.4 0.7 0.9 1.0 1.1 1.4 1.9 3.0 3.1 4.6 6.4 7.8
-60 to —40 (ref.) 0.0 0.1 0.4 0.5 0.7 1.0 1.1 1.1 1.5 1.9 2.9 3.1 4.4 6.1 7.3
—-70 to —60 (ref.) 0.2 0.3 0.5 0.7 0.9 1.1 1.2 1.3 1.6 2.0 3.0 3.1 4.4 5.9 7.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.7| -06]| -0.2 0.0 0.3 0.7 0.8 0.9 1.4 2.0 3.5 3.7 5.8 8.4 10.4

60 to 80 -09( -08| -05| -0.2 0.1 0.4 0.5 0.6 1.1 1.7 3.1 3.3 5.3 7.8 9.7

40 to 60 12 -1.1 -08 | -06| -0.3 0.0 0.1 0.2 0.7 1.3 2.6 2.8 4.7 7.0 8.8

20 to 40 -16 | -14| -1.1 -09| 07| -04]| -03| -0.2 0.3 0.8 2.1 2.3 40 6.2 7.9

0 to 20 -19| -18] -15] -13| -10| -07 -07| -06]| -0.2 0.4 1.6 1.7 3.4 5.4 7.0
-20to 0 22| -21 -18| -16| -14] -1.1 -10|[ -10|] -06] -0.1 1.0 1.2 2.7 4.6 6.1

-40 to —20 25| -24| -2.1 -19| 17| -15]| -14| -13| -10]| -05 0.5 0.7 2.1 3.8 5.2

-60 to —40 28| -27 25| -23| -2.1 -19| -18| -1.7 -14 | -10 0.0 0.1 1.4 3.0 4.3

-70 to —60 30| -29| 27| 25| -24| -22| -21 -20| -1.7| -13] -04] -0.3 1.0 2.4 3.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.29465786E-02 Visible Infrared OHARA S-TIH11 HOYA FD110
Q1 6.79977659E+01 Power ser. eq. 1.0 95 CDGM H-ZF13 SCHOTT N-SF11
P2 2.55330790E-02 Frac. eq. (ref.) 2.7 141
o7 | oo T
P3 3.80476109E-01 Prod. Frea. (AtoD)| B | 2016-4-1 |Prod. Freq.
Q3 9.01929143E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-SF13 ng = 1.740770  n, = 1.747068 T
Glass code (e)

Vg = 27.74 Ve = 27.52 747275
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.69539 F-C_ | 0026703 394/362 A [nm] T

1.970 169688 F-C__| 0.027145 Color Code (80%/5%) 25 -
1.530 1.70418 C-t 0.018225 420/365 300 —
1.129 1.71187 C-A 0.008268 CcCl 310 -
1.064 1.71347 d-C 0.007701 B 0.00 320 Z
t 1.71484 e-C 0.013999 G 2.73 330 -
s 1.72056 g—d 0.035259 R 2.85 340 -
; _ 350 -

r 1.728868 h-g 0.014610 GTEC-3070) [1E-7,°C]| 86 :
c 1733069 - - : 370 0.20
: . ! ’g CTE(100,300) [1E-7/°C]| 103 380 0.51

Cc 1.734269 C-t 0.019425 Te [°Cl 604 390 074

He-Ne 1.735397 e-C’ 0.012799 At [°C] 636 200 085
D 1 740539 F'-e 001 4346 StP [Oc] 553 420 0938
d 1.740770 i-F’ - AP [°C] 535 440 0.962
e 1.747068 5 460 0.972
SP [°C] 704
F 1.759772 : 1 7 : 480 0.979
, . Relative partial dispersion Ht cndect. [W/m-K]| 1.132 500 0.984
F 1.761414 C-t/F-C 0.6825 Sp. heat [kJ/kg'K1[ 0.718 550 0.992
g 1.776029 C-AF-C| 03096 Ht diffus. 106 m2/ec] 0.506 600 0.994
h 1.790639 d-CF-C 0.2884 : . 650 0.994
0389 1800152 oy 05242 Chemical properties [class] 700 0.995
- — . Acid res. (surface)| 1 800 0.994
! g-dF-C 1.3204 - :
Alkaline detergent res. 1 900 0.993
g-F/F-C 0.6088 - -
s 05471 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.995
A0 2.91742250E+00 - — - 1400 0.994
Al ~1.21278695E-02 C-t/F-C| 07156 Acid res (powden)] 1 1600 0.987
eC./F-C| 04715 Mechanical properties 1800 0.971
A2 0.00000000E+00
F-e/F-C'| 05285 Knoop hardness [492 (5) 2000 0.961
A3 3.44734103E-02 -
i-F'/F-C’ - Abrasion hardness| 160 2200 0.925
A4 2.66756706E-03 - 2400 0.89
Young's mod. [GPa]| 89.5 .
A5 -4.32503622E-04 sh 4. [cPall 357
A6 1.00646069E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 254
A7 ~1.00610625E-05 APdC | -0.0013 St:'::;iialr::f ' Specific gravity
A8 4.80261151E-07 APgF 0.0110 [1E-5 nm/omPa) | 2-19 3.1
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.7 0.8 1.1 1.4 1.7 2.0 2.1 2.2 2.6 3.2 4.4 4.6 6.4 8.6 10.2
60 to 80 (ref.) 0.5 0.6 1.0 1.3 1.5 1.8 1.9 2.0 2.4 3.0 4.2 4.4 6.1 8.2 9.8

40 to 60 0.4 0.5 0.8 1.1 1.4 1.7 1.7 1.8 2.2 2.7 3.9 4.0 5.7 7.6 9.2

20 to 40 0.3 0.4 0.7 1.0 1.2 1.5 1.6 1.6 2.0 2.5 3.6 3.8 5.3 7.2 8.6

0 to 20 0.2 0.3 0.6 0.9 1.1 1.4 1.4 1.5 1.9 2.3 3.4 3.5 5.0 6.7 8.1
-20to 0 0.2 0.3 0.6 0.8 1.0 1.3 1.4 1.4 1.8 2.2 3.2 3.3 4.7 6.3 7.6
-40 to —20 0.3 0.4 0.6 0.8 1.1 1.3 1.4 1.4 1.8 2.2 3.1 3.2 4.5 6.0 7.2
-60 to —40 (ref.) 0.4 0.5 0.8 1.0 1.2 1.4 1.5 1.5 1.8 2.2 3.1 3.2 4.4 5.8 6.9
—-70 to —60 (ref.) 0.6 0.7 0.9 1.1 1.3 1.6 1.6 1.7 2.0 2.3 3.1 3.3 4.4 5.8 6.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -04 | -0.3 0.1 0.3 0.6 0.9 1.0 1.1 1.5 2.1 3.3 3.5 5.3 1.4 9.1

60 to 80 -06| -05| -0.2 0.1 0.4 0.7 0.8 0.8 1.3 1.8 3.0 3.1 4.8 6.9 8.5

40 to 60 -09( -08| -05| -0.2 0.0 0.3 0.4 0.5 0.9 1.4 2.5 2.7 4.3 6.2 7.8

20 to 40 12 -1.1 -08 | -05| -0.3 0.0 0.1 0.1 0.5 1.0 2.1 2.2 3.7 5.6 7.0

0 to 20 -15 -14| -1.1 -09| 06| -04]| -03| -0.2 0.1 0.6 1.6 1.7 3.2 4.9 6.2
-20to 0 17| -1.7 -14| -12] -09| -0.7 -06 | -06| -0.2 0.2 1.1 1.3 2.6 4.2 5.5

-40 to —20 20 -20| 17| -15| -13]| -1.1 -10[( -09| -06| -0.2 0.7 0.8 2.0 3.6 4.7

-60 to —40 23| -22| -20| -18| -16| -14]| -13| -13| -10]| -06 0.2 0.3 1.5 2.9 40

-70 to —60 25| -25| 22| 20| 19| -17 -16| -15]| -13|] 09| -0.1 0.0 1.1 2.4 3.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12550486E-01 Visible Infrared OHARA S-TIH13 HOYA E-FD13
Q1 8.07969473E+01 Power ser. eq. 0.9 48 CDGM H-ZF50 SCHOTT -
P2 2.33049439E-02 Frac. eq. (ref.) 2.3 10.7
Q2 6.13187337E-02 2062-1-1 StP. AR, SF
P3 3.66354523E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 8.63804110E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SF1 4 Ng = 1.761820 Ne = 1.768573 762266
Glass code (e)
Vg = 26.58 Ve = 26.37 769264
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.71383 F-C_ | 0028657 396/364 A [nm] T
1.970 171538 F-C__| 0.029144 Color Code (80%/5%) 25 -
1.530 1.72298 C-t 0.019396 425/365 300 —
1129 1.73105 C-A__| 0008822 col 30 -
1.064 173273 4-C__ | 0.008240 B 0.00 320 =
t 1.73418 e-C 0.014993 G 291 330 -
s 1.74025 g—d 0.037976 R 3.06 340 -
A 1.744758 eF 0.017559 Thermal properties ggg 5 0;
(r: : ;ggggg h:g 0.01 5860_ CTE(-30,70) [1E-7/°C]| 83 370 015
: . ! ’g CTE(100,300) [1E-7/°C]| 99 380 0.45

C 1754862 C_t’ 0020678 Tg [OC] 617 390 071
He-Ne 1.756069 e’—C 0.013711 At [°C] 647 200 084

D 1761573 I.:_e 0015433 StP [Oc] 563 420 0937

d 1.761820 i-F’ - AP [°C] 597 440 0.963
e 1.768573 e 716 460 0.973
F 1.782237 : 1 7 : 480 0.979
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.020 500 0.985
F 1.784006 C-t/FC| 06768 Sp. heat [kd/kg-K| 0.694 550 0.993
g 1.799796 C-AF-C| 03078 Ht diffus. (106 mz/eec] 0,465 600 0.996
h 1.815656 d-CF-C 0.2875 : . 650 0.996
0.389 1.826028 o, Fc| 05232 Shenicallpiopertieslicloss] 700 0.997
i _ — — Acid res. (surface) 1 800 0.997
g-dF-C 1.3252 -
— — Alkaline detergent res. 1 900 0.997
i_F;E_g 82;51 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.998
AO 2.98193445E+00 - — Acid res. (powd i 1400 0.994
Al ~1.26593840E-02 Ct/F-C| 0.7095 —— (_pow 2 . 1600 0.989
A2 0.00000000E+00 e-C' /F-C 0.4705 Mechanical properties 1800 0977
' F-e/F-C'| 05295 Knoop hardness [513 (5) 2000 0.972
A3 3.70386685E-02 -
A2 2 96054842E-03 i-F' /F-C’ - Abrasion hardness| 165 2200 0.944
. Young's mod. [GPa]| 91.7 2400 0.922
A5 -4.81643932E-04 sh 4. [cPall 36.6
A6 1.14549779E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 254
A7 ~1.16507463E-05 APdC | -00017 St:;f:;;ﬁ;; ' Specific gravity
A8 5.68089035E—07 APgF 0.0130 [1E-5 nm/omPa) | 917 3.17
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.3 1.4 1.7 2.0 2.2 2.6 2.7 2.8 3.2 3.9 5.3 5.5 7.5 9.9 11.8
60 to 80 (ref.) 1.2 1.3 1.6 1.8 2.1 2.4 2.5 2.6 3.0 3.6 5.0 5.2 7.1 94 11.3

40 to 60 1.0 1.1 1.4 1.6 1.9 2.1 2.2 2.3 2.8 3.3 4.6 4.8 6.6 8.8 10.5

20 to 40 0.9 1.0 1.2 1.4 1.7 2.0 2.0 2.1 2.5 3.1 4.3 45 6.2 8.2 9.8

0 to 20 0.8 0.9 1.1 1.3 1.5 1.8 1.9 2.0 2.3 2.9 4.0 4.2 5.8 1.7 9.2
-20to 0 0.8 0.8 1.1 1.2 1.5 1.7 1.8 1.8 2.2 2.7 3.8 3.9 5.4 7.2 8.6
-40 to —20 0.8 0.9 1.1 1.2 1.4 1.7 1.7 1.8 2.1 2.6 3.6 3.8 5.2 6.8 8.1
-60 to —40 (ref.) 0.9 1.0 1.2 1.3 1.5 1.7 1.8 1.9 2.2 2.6 3.6 3.7 5.0 6.5 1.7
—-70 to —60 (ref.) 1.1 1.2 1.3 1.5 1.7 1.9 1.9 2.0 2.3 2.7 3.6 3.7 5.0 6.4 7.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.2 0.3 0.6 0.9 1.2 1.5 1.6 1.7 2.1 2.8 4.2 4.4 6.3 8.8 10.6

60 to 80 0.0 0.1 0.4 0.6 0.9 1.2 1.3 1.4 1.8 2.4 3.8 4.0 5.9 8.2 10.0

40 to 60 -0.3 -0.2 0.1 0.3 0.5 0.8 0.9 1.0 1.4 2.0 3.3 3.4 5.2 1.4 9.1

20 to 40 -0.6 -0.5 -0.3 -0.1 0.2 0.4 0.5 0.6 1.0 1.5 2.7 2.9 4.6 6.6 8.2

0 to 20 -0.9 -0.8 -0.6 -04 | -0.2 0.0 0.1 0.2 0.6 1.1 2.2 2.4 40 5.9 7.3
-20to 0 -1.2 -1.2 -0.9 -0.8 -0.6 -0.3 -0.3 -0.2 0.2 0.6 1.7 1.9 3.3 5.1 6.4

-40 to —20 -15 -15 -1.3 -1.1 -0.9 -0.7 -0.6 -0.6 -0.2 0.2 1.2 1.3 2.7 4.3 5.6

-60 to —40 -1.9 -1.8 -1.6 -1.5 -1.3 -1.1 -10[ -1.0 -0.7 -0.3 0.7 0.8 2.0 3.5 4.7

-70 to —60 -2.1 -2.0 -1.9 -1.7 -1.6 -14 | -1.3 -1.3 -10| -0.6 0.3 0.4 1.6 3.0 40

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.05344766E-01 Visible Infrared OHARA S-TIH14 HOYA FD140
Q1 7.48265970E+01 Power ser. eq. 0.8 5.7 CDGM H-ZF12 SCHOTT N-SF14
P2 2.43859017E-02 Frac. eq. (ref.) 2.8 10.3
Q2 6.24217837E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 373151673E-01|  [Prod Frea AtoD)] C | 2015-4-1 [Color Gode, Prod. Freq.
Q3 8.83028805E-03 HIKARI GLASS CO,, LTD.




J-SF15 ng = 1698950  n, = 1.704427 500301

Glass code (e)

Vg = 30.13 Ve = 29.89 704299

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.65842 F-C_ | 0023197 387/358 A [nm] T

1.970 165981 F-C_| 0.023564 Color Code (80%/5%) 25 -

1.530 1.66653 C-t 0.016067 405/360 300 —

1129 1.67350 C-A__| 0007254 col 30 -

1.064 167493 a-C__ | 0.006723 B 0.00 320 =

t 1.67616 e-C 0.012200 G 1.73 330 -

s 1.68124 g—d 0.030442 R 1.79 340 -

; _ 350 -

A 1.684973 gF 0.013968 Thermal properties 260 508

: 1688547 h-g | 0012451 STECo070 el 09

c 1692227 - = 370 0.34

. I8 CTE(100,300) [1E-7/°C]| 113 380 0.66

c 1693276 c—t__ [ 0017116 T T T 571 390 084

He-Ne 1.694263 e—C’ 0.011151 At [°C] 606 200 0916
D 1698749 F-e | 0012413 sP °cl | 522 420 0.963
d 1.698950 i-F’ - AP [°C] 554 440 0.975
e 1.704427 s 460 0.982
SP [°C] 675
F 1.715424 : 1 7 : 480 0.987
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.071 500 0.990
F 1.716840 C-t/F-C| 06926 Sp. heat [kd/kg-K1| 0.738 550 0.995
g 1.729392 C-AF-C| 03127 Ht diffus. (126 m2/eee] 0.490 600 0.996
h 1.741843 d-CF-C 0.2898 : . 650 0.996
0389 1.749895 o CFC| 05259 Gleiiicalprepoitiopleisss 700 0.997
: _ - Acid res. (surface) 1 800 0.995
! g-dF-C 1.3123 - :
Alkaline detergent res. 1 900 0.993
g-F/F-C 0.6021 - -
s 05368 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.996
A0 2.79018804E+00 e/ - _ : 1400 0.991
Al ~1.10845992E-02 Ct/F-C'| 0.7264 Acid res. (powder)] T 1600 0.988
e—C./F-C| 0.4732 Mechanical properties 1800 0.970
A2 0.00000000E+00
F-e/F-C'| 05268 Knoop hardness |468 (5) 2000 0.951
A3 2.97256583E-02 - - 2200 0907
i-F' /F-C’ — Abrasion hardness| 167 :
A4 2.19337541E-03 - 2400 0.86
Young's mod. [GPa]| 84.2 .
A5 -3.59769888E-04 Shear mod. [GPall 336
A6 8.12762977E-05 Deviation of relative partial disp. Pe? - : v 0 254
A7 ~8.02301606E-06 APdC | -0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 3.73019506E—07 APgF 0.0083 [1E-5 nm/om.Pa) | 2-8% 2.95
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.1 0.0 0.2 0.5 0.7 1.0 1.1 1.2 1.5 2.0 3.1 3.2 4.7 6.5 7.8
60 to 80 (ref.) -0.2 -0.1 0.2 0.4 0.6 0.9 1.0 1.0 1.4 1.8 2.9 3.0 4.5 6.2 7.4

40 to 60 -0.3 -0.2 0.0 0.3 0.5 0.7 0.8 0.9 1.2 1.7 2.7 2.8 4.2 5.8 6.9

20 to 40 -04 | -0.3 0.0 0.2 0.4 0.6 0.7 0.8 1.1 1.5 2.4 2.6 3.9 54 6.5

0 to 20 -04 | -0.3 0.1 0.1 0.3 0.5 0.6 0.7 1.0 1.4 2.3 2.4 3.6 5.1 6.1
-20to 0 -04 | -0.3 0.1 0.1 0.3 0.5 0.6 0.6 0.9 1.3 2.2 2.3 3.5 4.8 5.8
-40 to —20 -0.3 -0.2 0.0 0.2 0.4 0.6 0.6 0.7 1.0 1.3 2.1 2.2 3.3 4.6 5.5
-60 to —40 (ref.) 0.1 0.0 0.2 0.3 0.5 0.7 0.8 0.8 1.1 1.4 2.2 2.3 3.3 45 5.3
—-70 to —60 (ref.) 0.1 0.2 0.4 0.5 0.7 0.9 0.9 1.0 1.3 1.6 2.3 2.4 3.4 45 5.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.1 -1.1 -0.8 -0.6 -0.3 0.0 0.0 0.1 0.5 0.9 2.0 2.2 3.6 5.4 6.7

60 to 80 -1.3 -1.2 -10| -0.8 -0.5 -0.3 -0.2 -0.1 0.2 0.7 1.7 1.9 3.3 5.0 6.2

40 to 60 -1.6 -15 -1.2 -1.0 -0.8 -0.6 -0.5 -04 | -0.1 0.3 1.3 1.5 2.8 4.4 5.6

20 to 40 -1.8 -1.7 -15 -1.3 -1.1 -0.8 -08 | -0.7 -0.4 0.0 0.9 1.1 2.4 3.9 49

0 to 20 20| -20 -1.8 -1.6 -14 | -11 -1.1 -1.0 -0.7 -0.3 0.6 ¥ 1.9 3.3 4.3
-20to 0 -2.3 -2.2 20| -1.8 -1.6 -14| -14| -1.3 -10| -0.7 0.2 0.3 1.4 2.8 3.7

-40 to —20 -25 -2.5 -2.3 -2.1 -1.9 -1.7 -1.7 -1.6 -1.3 -1.0 -02 | -0.1 1.0 2.2 3.1

-60 to —40 -2.8 -2.7 -25 24| -22 -2.0 20 -19 -1.7 -1.3 -0.6 -0.5 0.5 1.6 2.4

-70 to —60 -30 | -29 -2.7 -2.6 24| -22 -2.2 -2.1 -1.9 -1.6 -0.9 -0.8 0.1 1.2 2.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.11922422E-01 Visible Infrared OHARA S-TIM35 HOYA |E-FD15, E-FD15L
Q1 8.31931901E+01 Power ser. eq. 0.8 50 CDGM H-ZF11 SCHOTT N-SF15
P2 2.08150315E-02 Frac. eq. (ref.) 1.9 9.8
Q2 5.98208007E-02 2022-/-1 |StP, AP, SP
o] EamEE | e
Q3 8.29447247E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SF03 Ng = 1.846660 Ne = 1.855032 847238
Glass code (e)
Vg = 23.80 Ve = 23.61 855236
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.79055 F-C_ | 0035579 407/367 A [nm] T
1.970 179217 F-C_| 0.036222 Color Code (10%/5%) 25 -
1.530 1.80027 C-t 0.023473 415/370 300 —
1.129 1.80936 C-A 0.010780 CCI 310 —
1.064 1.81132 d-C 0.010155 B 0.00 320 _
t 1.81303 e-C 0.018527 G 496 330 -
s 1.82027 g—d 0.047537 R 5.03 340 -
; - 350 -
A 1.825725 gF 0.022113 Tl praper s 260 -
r 1.831009 h-g 0.020167 CTEC30.70) HE-7/°C]| 81 370 009

C 1.836505 i- - -

’ . ’g CTE(100,300) [1E-7/°C]| 102 380 0.32

C 1.838080 C-t 0.025048 Te [°C] 615 390 057
He-Ne 1.839564 e-C’ 0.016952 At [°C] 648 200 073

D 1.846354 F-e 0.019270 StP [°C] _ 420 0.87
d 1.846660 i-F - AP [°C] — 440 0.927
e 1.855032 s 460 0.954
SP [°C] -
F 1.872084 : 1 oF : 480 0.968
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.970 500 0.976
F 1.874302 C-t/F-C| 06597 Sp. heat [kJ/ke-K]| 0.590 550 0.987
g 1.894197 C-A/F-C| 0.3030 Ht diffus. (1E-6 m2/sec] 0.466 600 0.989
h 1.914364 d-C/F-C| 0.2854 , : 650 0.987
0389 1927659 oy 05207 Chemical properties [class] 700 0.989
: _ - Acid res. (surface) 1 800 0.991
! g-d F-C 1.3361 - :
Alkaline detergent res. 1 900 0.993
g¢F/F-C 0.6215 - -
s 0.5668 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 1 1200 0.997
A0 3.25089291E+00 g7 T - - 1400 0.999
o 24T TOE=02 O F—C 06915 Acid res. (powder) 1 1600 0991
: -C' /F-C Mechanical properties 1800 0.983
A2 0.00000000E+00 eC/FC|] 04680 :
F-e/F-C'| 05320 Knoop hardness 492 (5) 2000 0.977
A2 3.26383680E-03 i-F' ./ F'-C - Abrasion hardness| 179 :
. Young's mod. [GPa]| 94.4 2400 0.938
A5 -4.01470701E-04 sh 4. [cPall 373
A6 1.16583198E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 266
AT | —1.27242455E-05 APdC_| -0.0025 et Specific gravity
A8 6.96171808E—07 APgF 0.0171 [1E-5 nm/om.Pa] | 2-92 353
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -04 | -0.3 0.0 0.4 0.7 1.1 1.2 1.3 1.9 2.7 4.4 4.6 7.1 10.2 12.7
60 to 80 (ref.) -06 | -04 0.0 0.2 0.5 0.9 1.0 1.1 1.7 2.4 4.1 4.3 6.7 9.6 12.0

40 to 60 -0.7| -06]| -0.2 0.0 0.3 0.7 0.8 0.9 1.4 2.1 3.7 3.9 6.1 8.9 11.2

20 to 40 -09 | -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.2 1.8 3.3 3.5 5.6 8.3 10.3

0 to 20 -10| -08] -05| -0.3 0.0 0.3 0.4 0.5 1.0 1.6 3.0 3.2 5.2 7.6 9.6
-20to 0 -10( -09| -06| -03| -0.1 0.2 0.3 0.4 0.9 1.4 2.8 3.0 4.8 7.1 8.9
-40 to —20 -09( -08] -05| -03| -0.1 0.2 0.3 0.4 0.8 1.3 2.6 2.8 4.5 6.6 8.2
-60 to —40 (ref.) -0.8 | -0.7 04| -0.2 0.0 0.3 0.4 0.4 0.8 1.4 2.5 2.7 4.3 6.2 1.7
—-70 to —60 (ref.) -06| -05| -0.2 0.0 0.2 0.4 0.5 0.6 1.0 1.4 2.6 2.7 4.2 6.0 7.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -16| -14] -1.0| -0.7 -0.4 0.0 0.1 0.2 0.8 1.5 3.2 3.4 5.9 9.0 11.4

60 to 80 -1.8 | -1.7 -13| -10| -07]| -03| -02]| -0.1 0.4 1.2 2.8 3.0 5.4 8.3 10.7

40 to 60 -2.1 20| -16| -14]| -1.1 -0.7 -06 | -05 0.0 0.7 2.2 2.5 4.7 1.4 9.7

20 to 40 24| -23| 20| -1.7 -14 | -11 -10[ -09| -04 0.2 1.7 1.9 40 6.6 8.6

0 to 20 27| -26| -23]| -21 -18| -15| -14] -13| 09| -0.2 1.1 1.3 3.3 5.7 7.6
-20to 0 -3.1 29| -27| 24| 22| -19| -18]| -1.7 -1.3 | -0.7 0.6 0.8 2.6 4.8 6.6

-40 to —20 -34| -33| -30| -28| -26| -23| -22| -21 1.7 -1.2 0.0 0.2 1.9 3.9 5.6

-60 to —40 -3.7| -36| -33] -3.1 29| -27 26| -25| -2.1 -1.7 -05 | -04 1.2 3.1 4.5

-70 to —60 -39 -38| -36| -34| -32| -30| 29| -28| -25| -20| 09 -08 0.7 2.4 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.11923941E-01 Visible Infrared OHARA S-TIH53 HOYA FDS90
Qf 8.28410074E+01 Power ser. eq. 0.9 6.0 CDGM H-ZF52 | SCHOTT|  N-SF57
P2 3.04841319E-02 Frac. eq. (ref.) 3.4 111
oo T
P3 3.97973273E-01 e AEg (A D)| A | 2015-4-1 |Color Code, Similar glass type
Q3 9.10166610E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SF03HS Ng = 1.846660 Ne = 1.855032 847238
Glass code (e)

Vg = 23.80 Ve = 23.61 855236
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.79055 F-C_ | 0035579 398/367 A [nm] T

1.970 179217 F-C_| 0.036222 Color Code (10%/5%) 25 -
1.530 1.80027 C-t 0.023473 405/370 300 —
1.129 1.80936 C-A 0.010780 CCl 310 =
1.064 1.81132 d-C 0.010155 B 0.00 320 -
t 1.81303 e-C 0.018527 G 3.22 330 -
s 1.82027 g—d 0.047537 R 3.39 340 -
; _ 350 -
A 1.825725 g-F 0.022113 T Beals 560 =
r 1.831009 h-g 0.020167 CTEC3070) [1E-7°C]] 81 0 07T

C 1836505 - = :

: . "g CTE(100,300) [1E-7/°C]| 102 380 043

Cc 1.838080 C-t 0.025048 Te [°Cl 615 390 070
He-Ne 1.839564 e-C’ 0.016952 At [°C] 648 200 083

D 1.846354 F-e 0.019270 StP [°C] - 420 0.925

d 1.846660 i-F’ - AP [°C] — 440 0.956
e 1.855032 5 460 0.970
SP [C] =
F 1.872084 : 1 7 : 480 0.977
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.970 500 0.982
F 1.874302 C-t/F-C| 06597 Sp. heat [kd/kg-K1| 0.590 550 0.992
g 1.894197 C-AF-C| _ 0.3030 Ht diffus. (106 mz/eec] 0,466 600 0.995
h 1.914364 d-CF-C 0.2854 : . 650 0.995
0.389 1.027659 o FCc | 05207 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0998
' gd/FC| 13361 : -
Alkaline detergent res. 1 900 0.999
gF/FC| 06215 : :
s 0.5668 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.996
A0 3.25089291E+00 e/ - _ - 1400 0.993
o 24T TOE=02 O F—C 06915 Acid res. (powder) 1 1600 0590
: -C' /F-C Mechanical properties 1800 0.986
A2 0.00000000E+00 e C/F-C| 04680 '
F-e/F-C'| 05320 Knoop hardness 492 (5) 2000 0.976
i-F' /F-C’ — Abrasion hardness| 179 :
A4 3.26383680E-03 - 2400 0914
Young's mod. [GPa]| 94.4 :
A5 -4.01470701E-04 sh 4. [cPall 373
A6 1.16583198E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 266
AT | —1.27242455E-05 APdC_| -0.0025 et Specific gravity
A8 6.96171808E-07 APgF 0.0171 [1E5 nm/omPa) | 2-92 353
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -04 | -0.3 0.0 0.4 0.7 1.1 1.2 1.3 1.9 2.7 4.4 4.6 7.1 10.2 12.7
60 to 80 (ref.) -0.6 -0.4 0.0 0.2 0.5 0.9 1.0 1.1 1.7 2.4 4.1 4.3 6.7 9.6 12.0

40 to 60 -0.7 -0.6 -0.2 0.0 0.3 0.7 0.8 0.9 1.4 2.1 3.7 3.9 6.1 8.9 11.2

20 to 40 -0.9 -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.2 1.8 3.3 3.5 5.6 8.3 10.3

0 to 20 -10| -0.8 -0.5 -0.3 0.0 0.3 0.4 0.5 1.0 1.6 3.0 3.2 5.2 7.6 9.6
-20to 0 -10| -09 -0.6 -0.3 0.1 0.2 0.3 0.4 0.9 1.4 2.8 3.0 4.8 7.1 8.9
-40 to —20 -0.9 -0.8 -0.5 -0.3 0.1 0.2 0.3 0.4 0.8 1.3 2.6 2.8 4.5 6.6 8.2
-60 to —40 (ref.) -0.8 -0.7 04| -0.2 0.0 0.3 0.4 0.4 0.8 1.4 2.5 2.7 4.3 6.2 1.7
—-70 to —60 (ref.) -0.6 -0.5 -0.2 0.0 0.2 0.4 0.5 0.6 1.0 1.4 2.6 2.7 4.2 6.0 7.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.6 -1.4 -10| -0.7 -0.4 0.0 0.1 0.2 0.8 1.5 3.2 3.4 5.9 9.0 11.4

60 to 80 -1.8 -1.7 -1.3 -1.0 -0.7 -0.3 -0.2 -0.1 0.4 1.2 2.8 3.0 5.4 8.3 10.7

40 to 60 -2.1 -2.0 -1.6 -14 | -1.1 -0.7 -0.6 -0.5 0.0 0.7 2.2 2.5 4.7 1.4 9.7

20 to 40 24| -23 20| -1.7 -14 | -11 -10[ -09 -0.4 0.2 1.7 1.9 40 6.6 8.6

0 to 20 -2.7 -2.6 -2.3 -2.1 -1.8 -1.5 -14 | -1.3 -0.9 -0.2 1.1 1.3 3.3 5.7 7.6
-20to 0 -3.1 -2.9 -2.7 24| -22 -1.9 -18 | -1.7 -1.3 -0.7 0.6 0.8 2.6 4.8 6.6

-40 to —20 -34 | -33 -30 | -28 -2.6 -2.3 -2.2 -2.1 -1.7 -1.2 0.0 0.2 1.9 3.9 5.6

-60 to —40 -3.7 -3.6 -3.3 -3.1 -2.9 -2.7 -2.6 -2.5 -2.1 -1.7 -05 | -04 1.2 3.1 4.5

-70 to —60 -3.9 -3.8 -3.6 -3.4 | -3.2 -3.0 -2.9 -2.8 -2.5 -2.0 -0.9 -0.8 0.7 2.4 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.11923941E-01 Visible [ Infrared OHARA | S-TIH53W | HOYA | FDS90-SG
Q1 8.28410074E+01 Power ser. eq. 0.9 6.0 CDGM H-ZF52GT SCHOTT N-SF57HT
P2 3.04841319E-02 Frac. eq. (ref.) 3.4 111
Q2 6.23699294E—02 201941 {Lransmittance
P3 3.97973273E-01 Prod. Freq. (A to D)| A | 2017=4-1 1;??:;&%0?183 ype
Q3 9.10166610E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—SFss Ng = 1.784700 Ne = 1.791740 785263
Glass code (e)
Vg = 26.27 Ve = 26.06 792261
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.73526 F-C_ | 0029873 399/363 A [nm] T
1.970 173683 F-C_| 0.030383 Color Code (80%/5%) 25 -
1.530 1.74451 C-t 0.020135 435/365 300 —
1.129 1.75275 C-A’ 0.009178 CCI 310 —
1.064 1.75448 d-C 0.008584 B 0.00 320 -
t 1.75598 e—C 0.015624 G 3.37 330 -
s 1.76226 g—d 0.039604 R 3.45 340 -
; - 350 -
A 1.766938 gF 0.018315 Tl praper s 260 502
r 1.771447 h-g 0.016536 CTE(-30.70) E-7,°C]| 84 370 017
((;:' :;;Sl;? CI:_’gt 50 470_ CTE(100,300) [1E-7/°C]| 104 380 0.44
) - . Tg [°C] 581 390 0.68
He-Ne 1.778708 e-C’ 0.014289 At [°C] 626 200 081
D 1.784442 F-e 0.016094 StP [°C] 536 420 0.922
d 1.784700 i-F' - AP [°Cl 569 440 0.957
. 7791740 e 40| 0970
F 1.805989 Relative partial dispersion Ht cndct. [W/m-K]| 1.080 500 0.985
F 1.807834 Ct FC| 06740 Sp. heat [kJ/kg-K1| 0.630 550 0.994
g 1.824304 C-AF-C| 0.3072 Ht diffus. [1E-6 m2/cec] 0.415 600 0.995
h 1.840840 d-CF-C 02873 : . 650 0.994
0389 1.851648 o CFC| 05230 Gleiiicalprepoitiopleisss 700 0.996
: _ - Acid res. (surface) 1 800 0.996
: gd/FC 1.3257 Alkaline detergent res 1 900 0996
e-FFC| 06131 : = '
s 05535 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.996
A0 3.05623339E+00 e/ - _ : 1400 0.993
Al ~1.28486167E-02 Ct/F-C| 0.7066 Aod e (_p°Wder) 1. 1600 0.988
A2 0.00000000E+00 e-C' /F-C 0.4703 Mechanical properties 1800 0976
' F-e/F-C'| 05297 Knoop hardness [492 (5) 2000 0.967
A3 3.87408706E-02 -
i-F' /F-C’ - Abrasion hardness| 196 2200 0.933
A4 3.39109066E-03 - 2400 0.89
Young's mod. [GPa]| 92.8 .
A5 —6.05526065E-04 sh 4 [oPall 37.0
A6 1.41221664E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 256
A7 ~1.44464234E-05 APdC | -00017 St:;f:;;ﬁ;; ' Specific gravity
A8 6.88155857E-07 APgF 0.0128 [1E-5 nm/om.Pa] | 303 3.28
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.1 0.2 0.6 0.8 1.1 1.4 1.5 1.6 2.1 2.8 4.3 45 6.4 8.9 11.0
60 to 80 (ref.) 0.1 0.1 0.5 0.7 1.0 1.3 1.4 1.5 2.0 2.6 4.0 4.2 6.0 8.4 10.4

40 to 60 -0.2 0.0 0.3 0.5 0.8 1.1 1.1 1.2 1.7 2.3 3.6 3.8 5.6 7.8 9.7

20 to 40 -0.3 [ -0.1 0.2 0.4 0.6 0.9 1.0 1.1 1.5 2.1 3.3 3.5 5.1 7.2 9.0

0 to 20 -04 | -0.2 0.1 0.3 0.5 0.7 0.8 0.9 1.3 1.9 3.1 3.2 4.7 6.6 8.3
-20to 0 -04 | -0.2 0.1 0.2 0.4 0.7 0.7 0.8 1.2 1.7 2.8 3.0 4.4 6.2 1.7
-40 to —20 -04 | -02 0.1 0.2 0.4 0.7 0.7 0.8 1.2 1.7 2.7 2.8 4.1 5.8 7.1
-60 to —40 (ref.) -0.2 [ -0.1 0.2 0.4 0.5 0.7 0.8 0.9 1.2 1.7 2.7 2.8 40 5.4 6.7
—-70 to —60 (ref.) 0.0 0.1 0.4 0.5 0.7 0.9 1.0 1.0 1.4 1.8 2.7 2.8 3.9 5.3 6.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -10|( -08| -05| -0.2 0.0 0.3 0.4 0.5 1.0 1.7 3.1 3.3 5.2 1.7 9.8

60 to 80 12 -1.1 -0.7 -05| -0.2 0.1 0.2 0.2 0.7 1.4 2.8 2.9 4.8 7.1 9.1

40 to 60 -15 -14] -10| -08| 06| -03]| -02| -0.1 0.3 0.9 2.2 2.4 4.1 6.3 8.2

20 to 40 -1.8 | -1.7 -13| -12] -09| -0.7 -06| -05| -0.1 0.5 1.7 1.9 3.5 5.6 7.3

0 to 20 -2.1 -20| -1.7| -15] -13|] -10[ -09| -09]| -05 0.1 1.2 1.4 2.9 4.8 6.4
-20to 0 24| -23| -20| -18| -16| -14]| -13| -12| -09]| -0.3 0.7 0.9 2.2 4.0 5.5

-40 to —20 27| -26| -23]| -21 20| -18]| -1.7] -16| -12| -08 0.2 0.4 1.6 3.2 4.6

-60 to —40 =30 -29| 26| -25| -23| -21 20| -20| -16] -12| -03| -0.2 1.0 2.4 3.7

-70 to —60 -3.2 | -3.1 28| -2.7 26| -24| -23| 23| -19| -15]| -07| -05 0.5 1.8 3.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.33352719E-02 Visible Infrared OHARA S-TIH23 HOYA -
Q1 6.79499207E+01 Power ser. eq. 1.1 10.3 CDGM - SCHOTT -
P2 2.66834997E-02 Frac. eq. (ref.) 2.0 18.0
G2 | 609673096E 02 2015 [Traramitiancs
P3 3.79672929E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 8.70602218E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFH 1 ng = 1.808090 Ne = 1.816440 808227
Glass code (e)
Vg = 22.74 Ve = 22.55 816226
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75156 F-C_ | 0.035538 404/371 A [nm] T
1.970 175327 F-C_| 0.036204 Color Code (80%/5%) 25 -
1.530 1.76173 C-t 0.023326 445/370 300 —
1.129 1.77098 C-A 0.010702 CCl 310 =
1.064 177295 a-C__ | 0.010101 B 0.00 320 =
t 1.77466 e-C 0.018451 G 4.21 330 -
s 1.78187 g—d 0.047782 R 4.39 340 -
; _ 350 -
A 1.787287 g-F 0.022345 T Beals 560 =
r 1.792532 h-g 0.020590 CTEC-30.70) [IE-7/°C1] 91
c 1797989 - - : 370 0.04
: . "g CTE(100,300) [1E-7/°C]| 113 380 0.25

Cc 1.799554 C-t 0.024891 Te [C] 551 390 055
He—Ne 1.801030 e—C’ 0.016886 At [°C] 619 200 0.75

D 1.807785 F-e | 0019318 sP °cl | 535 420 0.908

d 1.808090 i-F’ - AP [°C] 569 440 0.952
e 1.816440 5 460 0.968
: SP [°C] 676
F 1.833527 : 1 7 : 480 0.978
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.862 500 0.983
F 1.835758 C-t/F-C| 06564 Sp. heat [kJ/kg-K]| 0.635 550 0.992
g 1.855872 C-AF-C| 03011 Ht diffus. (106 mz/eee] 0,408 600 0.996
h 1.876462 d-CF-C 0.2842 : . 650 0.996
0389 1890157 oy 05192 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 1 800 0.996
! g-dF-C 1.3445 - :
FoFC 06288 Alkaline detergent res. 1 900 0994
i_ ~FC 0'5794 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder) 1 1200 0.996
A0 3.11637039E+00 e/ - - : 1400 0.997
e T et C—F-G| 06875 Acid res (powden)] T 1600] __ 0.989
: -C' /F-C Mechanical properties 1800 0.974
A2 0.00000000E+00 e C/F-C| 04664 '
F-e/F-C 0.5336 Knoop hardness |408 (4) 2000 0.966
yv) 379129507603 i-F' /F'-C - Abrasion hardness| 341 .
. Young's mod. [GPa]| 83.0 2400 0.908
A5 -5.76203793E-04 sh 4 [cPall 33.0
A6 1.53793977E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 259
A7 ~1.65780029E-05 APdC | -00032 St:'::;iialr::f ' Specific gravity
A8 8.81480500E—07 APgF 0.0226 [1E-5 nm/om,/Pa] | 3-31 3.31
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -3.9 -3.8 -3.6 -3.3 -2.9 -2.6 -2.5 24| -18| -1.2 0.4 0.6 3.1 6.4 9.1
60 to 80 (ref.) -3.9 -3.9 -3.6 -3.3 =30 -2.7 -2.6 -2.5 20| -1.3 0.2 0.4 2.8 6.0 8.6

40 to 60 40| -40 -3.7 -34 | -3.1 -2.8 -2.7 -2.6 -2.1 -1.5 0.0 0.2 2.4 54 7.8

20 to 40 40| -40 -3.7 -3.5 -3.2 -2.9 28| -2.7 -2.2 -1.6 -0.2 0.0 2.1 4.9 7.2

0 to 20 40| -40 -3.8 -3.5 -3.2 -2.9 28| -2.7 -2.3 -1.7 -04 | -0.2 1.8 4.4 6.5
-20to 0 -3.9 -3.9 -3.7 -3.5 -3.2 -2.9 28| -2.7 -2.3 -1.8 -05 | -0.3 1.6 4.0 5.9
-40 to —20 -3.8 -3.8 -3.6 -3.3 -3.1 -2.8 -2.7 -2.6 -2.2 -1.7 -0.6 -0.4 1.4 3.7 5.4
-60 to —40 (ref.) -3.5 -3.5 -34 | -3.1 -2.9 -2.6 -2.5 -2.5 -2.1 -1.6 -05 | -0.3 1.4 3.5 5.0
—-70 to —60 (ref.) -3.3 -3.3 -3.1 -2.9 -2.6 24| -2.3 -2.2 -1.9 -1.4 | -0.3 -0.2 1.4 3.4 4.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 50| -49 4.7 -44 | -40| -3.7 -3.6 -3.5 -30 | -2.3 -08 | -05 1.9 5.2 7.9

60 to 80 =5.1 =5.1 -4.8 -4.5 4.2 -3.9 -3.8 | -3.7 -3.2 -2.6 -1.1 -0.8 1.5 4.7 7.3

40 to 60 -5.3 -5.3 =5.1 -4.8 45 -4.2 =41 -4.0 -3.5 -2.9 15| -1.2 1.0 4.0 6.4

20 to 40 -55 -55 -5.3 -5.0 4.7 44| -43 -4.2 -3.8 | -3.2 -1.9 -1.7 0.5 3.2 5.5

0 to 20 -5.7 -5.7 -55 -5.3 50| -47 -4.6 -4.5 =41 -3.6 -2.3 -2.1 0.1 2.5 4.6
-20to 0 -6.0| -59 -5.7 -55 -5.3 -5.0 -49 -4.8 44| -39 -2.7 -2.5 -0.6 1.8 3.7

-40 to —20 —6.2 —6.2 -6.0 | -5.8 -55 -5.2 -5.2 -5.1 4.7 -4.2 -3.1 -2.9 -1.1 1.1 2.8

-60 to —40 64| -64 —6.2 -6.0 -5.8 -55 54| -54| 50| -45 -35 | -3.3 -1.7 0.4 1.9

-70 to —60 -6.5 -6.5 64| -6.2 6.0 -5.7 -5.6 -5.6 -5.2 -4.8 -3.8| -3.6 -2.1 -0.2 1.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.85730452E-02 Visible [ Infrared OHARA | S-NPH1 HOYA FD225
Q1 6.72412004E+01 Power ser. eq. 0.9 43 CDGM H-ZF71 SCHOTT -
P2 3.04158799E-02 Frac. eq. (ref.) 4.8 16.9
Q2 6.53413919E-02 2022-7-1 |StP, AP, SP
P3 382916092E-01| [Prod Frea (AtoD)| B | b SR R—
Q3 9.40813164E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFH 1 HS ng = 1.808090 Ne = 1.816440 808227
Glass code (e)
Vg = 22.74 Ve = 22.55 816226
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75156 F-C_ | 0.035538 393/370 A [nm] T
1.970 175327 F-C_| 0.036204 Color Code (80%/5%) 25 -
1.530 1.76173 C-t 0.023326 420/370 300 —
1.129 1.77098 C-A 0.010702 CcCl 310 -
1.064 1.77295 d-C 0.010101 B 0.00 320 -
t 1.77466 e-C 0.018451 G 2.34 330 -
s 1.78187 g—d 0.047782 R 2.49 340 -
; _ 350 -
A 1.787287 g-F 0.022345 Thare preperics 250 -
r 1.792532 h-g 0.020590 CTEC3070) [1E-7°C]] 91
c 1.797989 = - ' 370 0.06
. I8 CTE(100,300) [1E-7/°C]| 113 380 0.38
C 1.799554 C-t 0.024891 Te [°Cl 551 390 073
He-Ne 1.801030 e-C’ 0.016886 At [°C] 619 200 089
D 1.807785 F-e | 0019318 sP °cl | 535 420 0.958
d 1.808090 i-F’ - AP [°C] 569 440 0.972
e 1.816440 5 460 0.978
SP [°C] 676
F 1.833527 : 1 7 : 480 0.983
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.862 500 0.987
F 1.835758 C-t/F-C| 0.6564 Sp. heat [kJ/kg-K1| 0.635 550 0.993
g 1.855872 C-AF-C| 03011 Ht diffus. (106 mz/eee] 0,408 600 0.996
h 1.876462 d-CF-C 0.2842 : . 650 0.996
0389 1890157 oy 05192 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 1 800 0.999
! g-dF-C 1.3445 - :
FoFC 06288 Alkaline detergent res. 1 900 0.999
i_ ~FC 0'5794 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder) 1 1200 0.999
A0 3.11637039E+00 e/ - - : 1400 0.997
e T et C—F-G| 06875 Acid res (powden)] T 1600] _ 0.992
: -C' /F-C Mechanical properties 1800 0.974
A2 0.00000000E+00 e C/F-C| 04664 '
F-e/F-C'| 05336 Knoop hardness |408 (4) 2000 0.957
i-F' /F-C’ — Abrasion hardness| 341 :
A4 3.79129507E-03 - 2400 0.88
Young's mod. [GPa]| 83.0 .
A5 -5.76203793E-04 sh 4 [cPall 33.0
A6 1.53793977E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 259
A7 | -165780029E-05 APJC_| -0.0032 et Specific gravity
A8 8.81480500E—07 APgF 0.0226 [1E-5 nm/om. Pa) | 331 3.31
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -3.9 -3.8 -3.6 -3.3 -2.9 -2.6 -2.5 24| -18| -1.2 0.4 0.6 3.1 6.4 9.1
60 to 80 (ref.) -3.9 -3.9 -3.6 -3.3 =30 -2.7 -2.6 -2.5 20| -1.3 0.2 0.4 2.8 6.0 8.6

40 to 60 40| -40 -3.7 -34 | -3.1 -2.8 -2.7 -2.6 -2.1 -1.5 0.0 0.2 2.4 54 7.8

20 to 40 40| -40 -3.7 -3.5 -3.2 -2.9 28| -2.7 -2.2 -1.6 -0.2 0.0 2.1 4.9 7.2

0 to 20 40| -40 -3.8 -3.5 -3.2 -2.9 28| -2.7 -2.3 -1.7 -04 | -0.2 1.8 4.4 6.5
-20to 0 -3.9 -3.9 -3.7 -3.5 -3.2 -2.9 28| -2.7 -2.3 -1.8 -05 | -0.3 1.6 4.0 5.9
-40 to —20 -3.8 -3.8 -3.6 -3.3 -3.1 -2.8 -2.7 -2.6 -2.2 -1.7 -0.6 -0.4 1.4 3.7 5.4
-60 to —40 (ref.) -3.5 -3.5 -34 | -3.1 -2.9 -2.6 -2.5 -2.5 -2.1 -1.6 -05 | -0.3 1.4 3.5 5.0
—-70 to —60 (ref.) -3.3 -3.3 -3.1 -2.9 -2.6 24| -2.3 -2.2 -1.9 -1.4 | -0.3 -0.2 1.4 3.4 4.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 50| -49 4.7 -44 | -40| -3.7 -3.6 -3.5 -30 | -2.3 -08 | -05 1.9 5.2 7.9

60 to 80 =5.1 =5.1 -4.8 -4.5 4.2 -3.9 -3.8 | -3.7 -3.2 -2.6 -1.1 -0.8 1.5 4.7 7.3

40 to 60 -5.3 -5.3 =5.1 -4.8 45 -4.2 =41 -4.0 -3.5 -2.9 15| -1.2 1.0 4.0 6.4

20 to 40 -55 -55 -5.3 -5.0 4.7 44| -43 -4.2 -3.8 | -3.2 -1.9 -1.7 0.5 3.2 5.5

0 to 20 -5.7 -5.7 -55 -5.3 50| -47 -4.6 -4.5 =41 -3.6 -2.3 -2.1 0.1 2.5 4.6
-20to 0 -6.0| -59 -5.7 -55 -5.3 -5.0 -49 -4.8 44| -39 -2.7 -2.5 -0.6 1.8 3.7

-40 to —20 —6.2 —6.2 -6.0 | -5.8 -55 -5.2 -5.2 -5.1 4.7 -4.2 -3.1 -2.9 -1.1 1.1 2.8

-60 to —40 64| -64 —6.2 -6.0 -5.8 -55 54| -54| 50| -45 -35 | -3.3 -1.7 0.4 1.9

-70 to —60 -6.5 -6.5 64| -6.2 6.0 -5.7 -5.6 -5.6 -5.2 -4.8 -3.8| -3.6 -2.1 -0.2 1.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.85730452E-02 Visible [ Infrared OHARA | S-NPHI-W | HOYA FD225
Q1 6.72412004E+01 Power ser. eq. 0.9 43 CDGM H-ZF71 SCHOTT -
P2 3.04158799E-02 Frac. eq. (ref.) 4.8 16.9
Q2 6.53413919E-02 i
P3 382916992E-01| [Prod.Frea (AtoD)] D | e o A5 OF, Prod Freq.
Q3 9.40813164E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFHZ Ng = 1.860740 ne = 1.869508 861231
Glass code (e)
Vg = 23.08 Ve = 22.89 870229
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2,058 1.80120 F-C 0.037297 403/367 nm 3
1.970 1.80300 F-C_| 0.037986 Color Code (10%/5%) 25 -
1.530 1.81192 C-t 0.024570 415/370 300 —
1129 182167 C-A__ 0011266 cel 310 =
1.064 182375 ¢-C__ | 0.010620 B 0.00 320 =
t 1.82555 e-C 0.019388 G 484 330 -
s 1.83315 g—d 0.050019 R 5.24 340 -
A 1.838854 gF 0.023342 . 350 -
. 1844377 h-g | 0021416 Thermal properties 360 -
c 1850120 — — CTE(-30,70) [1E-7/°C]| 84 370 070
: . ! ’g CTE(100,300) [1E-7/°C]| 98 380 0.36

C 1851766 C_t’ 0026216 Tg [OC] 589 390 063
He-Ne 1.853318 e-C 0.017742 At [°C] 630 200 077

D 1228428 lf_—e? 0.020244_ StP [°C] 546 11218 0% 5132

d 8607 F AP [°C] 580 :
. 1869508 e 460] 0938
F 1.887417 : 1 7 : 480 0.954
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.813 500 0.965
F 1.889752 c-t/F-C| 06588 Sp. heat [kd/kg-K1| 0.572 550 0.985
g 1.910759 C-AF-C| 0.3021 Ht diffus. [1E-6 m2/cec] 0.372 600 0.992
h 1.932175 d-CF-C 0.2847 : . 650 0.993
0389 1.946358 oCFC| 05198 Gleiiicalprepoitiopleisss 700 0.995
i _ - Acid res. (surface) 1 800 0.996
g-dF-C 1.3411 - :
— — Alkaline detergent res. 1 900 0997
g’F/F-C 0.6256 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5742 Water res. (powder)| 1 1200 0.999
A0 3.29659106E+00 8”7 T - Acid res. (oowd 1 1400 0.998
Al ~1.51583913E-02 Ct/F-C| 06901 — (.pow = . 1600 0.995
A2 0.00000000E+00 e-C' /F-C 0.4671 Mechanical properties 1800 0986
: F-e/F-C' 0.5329 Knoop hardness 441 (4) 2000 0.977
A3 4.96966192E-02 -
yv) 387657158503 i-F' /F-C’ - Abrasion hardness| 309 2200 0.942
. Young's mod. [GPa]| 88.8 2400 0.906
A5 -5.33127104E-04 sh 4 [cPall 350
A6 1.43134944E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 268
A7 ~150873439E-05 APdC | -0.0029 St:'::;iialr::f ' Specific gravity
A8 8.02061962E—07 APgF 0.0202 [1E-5 nm/om.Pa) | 3-0% 3.82
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 29| -28| -25| -22| -18| -15| 14| -12| -0.7 0.0 1.7 2.0 4.5 7.9 10.7
60 to 80 (ref.) -30| -29| -26| -23| -20| -16| -15| -14| -09| -0.2 1.4 1.7 4.1 1.4 10.0

40 to 60 -3.1 -3.1 28| -25| 22| 18| 17| -16]| -1.1 -0.5 1.1 1.3 3.6 6.7 9.2

20 to 40 -32| -32| -29| -26| -23| -20| -19| -18| -13]| -0.7 0.8 1.0 3.2 6.0 8.3

0 to 20 -3.3| -32| 30| -2.7 24 -21 =20 -19] -15| -0.9 0.5 0.7 2.8 54 7.5
-20to 0 -3.3| -32| -30| -2.7 25| -22| -2.1 -20| -16| -1.0 0.3 0.5 2.4 4.8 6.8
-40 to —20 32| -32| 29| -2.7 25| -22| -21 -20| -16| -1.1 0.1 0.3 2.1 4.4 6.1
-60 to —40 (ref.) -30( -30| 28| -26| -23| -21 =20 -19] -15] -1.0 0.1 0.3 1.9 4.0 5.6
—-70 to —60 (ref.) 28| -28| 26| 24| -21 -19| -1.8| -1.7 -14 | -09 0.2 0.3 1.9 3.8 5.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -40( -39 -36| -33| -30| -26| 25| -24| -19]| -1.1 0.5 0.8 3.3 6.7 9.5

60 to 80 42| -42| -38| -36| -32| -29| -28| -2.7 22| -15 0.2 0.4 2.8 6.0 8.7

40 to 60 45| -44| -42| -39| -36| -32| -3.1 -30| -25| -19| -04| -0.1 2.2 5.2 7.6

20 to 40 48| -47 45| -42| -39| 36| -35| -34| 29| -23| -09| -0.7 1.5 4.3 6.6

0 to 20 =5.1 50| 48| -45| -43| -40| -39| -38| -33| -28| -14]| -1.2 0.8 3.4 5.5
-20to 0 54| -53| -5.1 -49| 46| -43| -42| 42| -37| 32| 19| -1.7 0.1 2.6 4.5

-40 to —20 57| -56| 54| 52| 49| -47 46| -45| -4.1 -36| 24| -23| -05 1.7 3.5

-60 to —40 -60( -59| 57| 55| -53| 50| 50| -49| -45| -4.1 -30| -28| -1.2 0.8 2.4

-70 to —60 -6.2 [ -6.1 59| -57 55| -53| 52| 52| -48| -44| 34| -32| -1.7 0.2 1.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10507518E-01 Visible Infrared OHARA - HOYA -
Q1 7.39541338E+01 Power ser. eq. 1.1 6.7 CDGM - SCHOTT -
P2 3.18957625E-02 Frac. eq. (ref.) 4.3 12.7
Q2 6.34615914E-02 ggfg‘ﬂ _?_tP, AP_,ttSP
-8 ransmittance
P3 401415757E-01|  [Prod Frea (AoD) B | 2018-4-1 [Prod. Freq.
Q3 9.05242609E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFH4 Ng = 1.663820 Ne = 1.669520 664274
Glass code (e)
Vg = 27.35 Ve = 27.07 670271
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 162274 F-C | 0024274 405/375 A [nm] T
1.970 162418 F-C_| 0.024730 Color Code (80%/5%) 25 -
1.530 1.63103 C-t 0.016216 425/375 300 —
1129 1.63803 C-A__| 0007351 cal 30 -
1.064 163947 4-C__| 0.006902 B 0.00 320 =
t 1.64070 e-C 0.012602 G 4.20 330 -
s 1.64580 g—d 0.032711 R 4.46 340 -
; _ 350 -
A 1.649567 gF 0.015339 Thermal properties 260 _
: 1653178 he | 0014303 STEC20 70 e 111
c 1656918 - = : 370 0.01
’ . "g CTE(100,300) [1E-7/°C]| 143 380 0.16
c 1657989 C-t__| 0017287 e T T 476 290 028
He-Ne 1.658998 e-C’ 0.011531 At [°C] 520 200 072
D 1.663612 F-e ]0.013199 StP_[C] 439 420 0.905
d 1.663820 i-F’ - AP [°C] 270 440 0.953
e 1.669520 S 460 0.968
SP [°C] 575
F 1.681192 : 1 7 : 480 0.974
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.807 500 0.978
F 1.682719 C-t/F-C| 06680 Sp. heat [kJ/kg-K]| 0.745 550 0.984
g 1.696531 C-AF-C| 03028 Ht diffus. 106 mz/eee] 0.375 600 0.988
h 1.710834 d—-CF-C 02843 : : 650 0.991
0389 1.720477 o CFC| 05192 Gleiiicalprepoitiopleisss 700 0.994
: _ - Acid res. (surface) 1 800 0.996
! g-dF-C 1.3476 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.6319 - -
s 05892 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.999
A0 2.66988350E+00 e T — - 1400 0.999
Al ~9.72056100E-03 Ct/F-C'| 0.6990 Acid res. (powder)] T 1600 0.992
A2 T178592986E-04 e-C'/F-C 0.4663 Mechanical properties 1800 0957
' F-e/F-C'| 05337 Knoop hardness |343 (3) 2000 0.908
A3 3.30802051E-02 -
i-F/F-C’ - Abrasion hardness| 509 2200 0.85
A4 -4.66984185E-04 ; 2400 0.79
Young's mod. [GPa]| 71.6 .
A5 5.77270500E-04 sh 4 [cPall 283
A6 -7.46804377E-05 Deviation of relative partial disp. Pe?r moy : v a 0 266
A7 5.46919156E—06 APdC | -00052 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0334 [1E-5 nm/om.Pa] | 2-9° 2.89
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -4.6 -4.6 44| -40 -3.7 -3.4 | -3.3 -3.2 -2.7 -2.1 -0.7 -0.4 1.9 5.0 7.6
60 to 80 (ref.) -4.6 -4.5 -4.3 -4.0 -3.7 -3.3 -3.2 -3.2 -2.7 -2.1 -0.7 -0.5 1.7 4.7 7.2

40 to 60 45 -4.4 —4.2 -3.9 -3.6 -3.3 -3.2 -3.1 -2.7 -2.1 -08 | -0.6 1.4 4.3 6.6

20 to 40 -4.3 -4.3 4.1 -3.8 -3.5 -3.2 -3.1 -3.0 -2.6 -2.1 -0.9 -0.7 1.2 3.9 6.1

0 to 20 —4.2 —4.1 -3.9 -3.7 -34 | -3.1 =30 -29 -2.6 -2.1 -0.9 -0.8 1.1 3.6 5.6
-20to 0 -3.9 -3.9 -3.7 -3.5 -3.2 -2.9 -2.9 -2.8 24| -20 -0.9 -0.7 1.0 3.3 5.1
-40 to —20 -3.6 -3.6 -34 | -32 30| -27 -2.6 -2.6 -2.2 -1.8 -08 | -0.7 0.9 3.1 4.8
-60 to —40 (ref.) -3.3 -3.3 -3.1 -2.9 -2.6 24| -2.3 -2.2 -1.9 -1.5 -0.6 -0.5 1.0 3.0 4.5
—-70 to —60 (ref.) -2.9 -2.9 -2.7 -2.5 -2.3 -2.1 20 -19 -1.6 -1.2 -04 | -0.2 1.1 3.0 4.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -5.7 -5.6 -5.3 =51 4.7 44| -43 -4.2 -3.7 -3.1 -1.7 -1.5 0.8 3.9 6.6

60 to 80 -5.7 -5.7 54| -51 -438 -4.5 44| -43 -3.8 | -3.3 -1.9 -1.7 0.5 3.5 6.0

40 to 60 -5.7 -5.7 54| -52 -49 -4.6 -45 -44 | -40| -34| -2.1 -1.9 0.1 3.0 5.3

20 to 40 -5.7 -5.7 -55 -5.2 50| -47 -4.6 -4.5 =41 -3.6 24| -22 -0.3 2.4 4.6

0 to 20 -5.8 -5.8 -55 -5.3 50| -48 4.7 -4.6 —4.2 -3.7 -2.6 -2.5 -0.6 1.8 3.8
-20to 0 -5.8 -5.8 -5.6 54| -5.1 -49 48| -4.7 44| -39 -2.9 -2.7 -1.0 1.3 3.1

-40 to —20 -5.8 -5.8 -5.7 54| -52 -5.0 -49 -4.8 -45 —4.1 -3.1 -30| -14 0.7 2.4

-60 to —40 -5.9 -5.9 -5.7 -55 -5.3 -5.0 50| -49 -4.6 -4.2 -3.3 -3.2 -1.8 0.2 1.7

-70 to —60 -5.9 -5.9 -5.7 -5.6 -5.3 =51 =5.1 -5.0 4.7 -44 | -35| -34| -2.1 -0.3 1.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.81224168E-02 Visible Infrared OHARA - HOYA -
Q1 6.98916297E+01 Power ser. eq. 15 46 CDGM - SCHOTT -
P2 1.98027993E-02 Frac. eq. (ref.) 5.0 8.2
Q2 7.20938068E-02 S A S
P3 3.38032350E-01 Prod. Freq. (A to D)| A | 2020-4—1 st editioﬁ 2 : > -
Q3 8.24394223E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-SFH5 ng = 1.755750 N, = 1.762936 s ok
Glass code (e)
Vg = 24.71 Ve = 24.49 763245
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70465 F-C | 0.030585 404/377 A [nm] T
1.970 170639 F-C__| 0.031155 Color Code (80%/5%) 25 -
1.530 1.71472 C-t 0.020377 445/375 300 —
1.129 1.72335 C-A 0.009260 CClI 310 -
1.064 1.72513 d-C 0.008702 B 0.00 320 _
t 1.72667 e—C 0.015888 G 433 330 -
s 1.73306 g—d 0.041124 R 473 340 -
; - 350 -
A 1.737788 gF 0.019241 Tl praper s 260 -
r 1.742335 h-g 0.017828 CTE(-30.70) E-7,°C]| 84 370 —

C’ 1.747048 i_’g _ CTE(100,300) [1E-7/°C]| 107 380 0.12

C 1748398 C_t’ 0021727 Tg [OC] 540 390 047
He-Ne 1.749669 e-C 0.014538 At [°C] 595 200 074

D 1.755488 F-e 0.016617 StP [°C] 507 420 0.905

d 1.755750 i-F - AP [°C] 547 440 0.942
. 7762936 e R %0 0967
F 1.777633 Relative partial dispersion Ht cndct. [W/m-K]| 0.836 500 0'971
F 1.779553 C-t/F-C| 06662 Sp. heat [kd/kg-K]| 0.669 550 0983
g 1.796874 C-A'/F-C|__ 0.3028 Ht diffus. [1e-6 m2/eec] 0.303 600 0.988
h 1.814702 d-CF-C 0.2845 : . 650 0.992
0389 1826650 oy 05195 Chemical properties [class] 700 0.993
: _ - Acid res. (surface)| 1 800 0.995
I gd/F-C 1.3446 Alkaline detergent res 1 900 0997
g’F/F-C 0.6291 Climate resigstance- 1 1000 0.998
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5829 Water res. (powder)| 1 1200 0.999
A0 2.95136928E+00 8”7 T — Acid res. (powder)| 1 1400 0.993
al 122217070 02 . _ctji_(c;: 8.22;2 Mechanical properties } ggg g'ggg
— — e— - . .
A2 2.29797089E-04 F-e F-C 05334 Knoop hardness (391 (4) 2000 0.934
A3 4.39763055E-02 -
i-F'/F-C’ - Abrasion hardness| 346 2200 0.85
A4 -5.94321969E-04 - 2400 0.77
Young's mod. [GPa]| 83.2 .
A5 7.66493369E-04 sh 4 [oPall 331
A6 -9.82633510E-05 Deviation of relative partial disp. Pe?r moy : . a 0 256
A7 7.00260276E-06 APdC | -0.0038 St:'::p:iialr::f ' Specific gravity
A8 0.00000000E-+00 APgF 0.0262 [1E-5 nm/om.Pa] | 307 3.19
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) -19| -19] -16] -12| -09| -05| -04| -0.3 0.2 0.9 2.5 2.7 5.1 8.4 11.2
60 to 80 (ref.) -2.1 20| -1.7| -14] -1.1 -0.7 -06 | -05 0.0 0.7 2.2 2.4 4.7 7.8 10.5

40 to 60 22| -22| -19] -16| -13] -09| -08| -0.7 -0.2 0.4 1.8 2.0 4.1 7.1 9.6

20 to 40 23| -23| 20| -1.7 -15 [ -1.1 -10[ -09]| -05 0.1 1.4 1.6 3.6 6.4 8.8

0 to 20 24| -24| -2.1 -19| -16| -13]| -12| -11 -0.7 | -0.1 1.1 1.3 3.2 5.8 7.9
-20to 0 25| -24| 22| 19| 17| -14] -13| -12| -08]| -0.3 0.9 1.0 2.8 5.2 7.2
-40 to —20 24| -24| 22| 19| 17| -14] -13| -13| -09| -04 0.7 0.8 2.5 4.7 6.5
-60 to —40 (ref.) 23| -23| -2.1 -18| -16| -14| -13| -12| -09| -04 0.6 0.7 2.2 4.3 5.9
—-70 to —60 (ref.) -2.1 -2.1 -19 | -1.7 -15| =12 -12] -1.1 -0.7 | -0.3 0.6 0.7 2.1 4.0 5.6

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -30| -29| 26| -23| -20| -16| -15| -14| -09| -0.2 1.4 1.6 40 7.2 10.0

60 to 80 -32| -32| -29| -26| -22| -19| 18| -1.7 -12 | -05 0.9 1.2 3.4 6.6 9.2

40 to 60 -35| -35| 32| -29| -26| -23| -22| -21 -16 [ -1.0 0.4 0.6 2.8 5.7 8.2

20 to 40 -38| -38| -35| 33| -30| -26| 26| -25| -20| -14]| -0. 0.1 2.1 4.8 7.1

0 to 20 =41 =41 -38| -36| -33| 30| -29| -29| 24| -19| -0.7]| -05 1.4 3.9 6.1
-20to 0 44| -44| -42| -39 -37| -34| 33| -32| 29| 24| 12| -1.1 0.7 3.0 5.0

-40 to —20 47| -4.7 45| -43| -4.1 -38| -37| -36| -33| -28(| -18]| -16 0.0 2.2 40

-60 to —40 50| -50| -48| -46| 44| -42| -4.1 -40| -3.7| -33| -23| -22|( -0.7 1.3 2.9

-70 to —60 53| -53| -5.1 -49| 47| -45| -44| 43| -40| -36| 27| -26| -12 0.6 2.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.75673240E-02 Visible Infrared OHARA - HOYA -
Q1 6.24777153E+01 Power ser. eq. 2.2 8.6 CDGM - SCHOTT -
P2 2.29130404E-02 Frac. eq. (ref.) 8.2 15.1
Q2 7.02967186E-02 S A S
P3 3.71469828E-01 Prod. Freq. (A to D)| A | 2020-4—1 st editioﬁ - : > -
Q3 9.10137167E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFHG Ng = 1.713380 Nne = 1.719815 713260
Glass code (e)

Vg = 26.04 Ve = 25.79 720258
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 166768 F-C_ | 0.027396 404,/374 A [nm] T

1.970 166921 F-C_| 0.027906 Color Code (80%/5%) 25 -
1.530 1.67665 C-t 0.018237 425/375 300 —
1.129 1.68438 C-A 0.008301 CCl 310 =
1.064 1.68597 d-C 0.007799 B 0.00 320 -
t 1.68734 e—C 0.014234 G 419 330 -
s 1.69305 g—d 0.036847 R 4.31 340 -
A 1.697280 eF 0.017250 Thermal properties 350 -
r 1.701356 h-s | 0015996 STeca070Tie G 10T 350 553

C 1705581 g _ CTE(100,300) [1E-7/°C]| 131 380 0.16

c 1.706791 C-t 0.019447 Te [C] 524 390 050
He-Ne 1.707931 e-C’ 0.013024 At [°C] 568 200 074

D 1 71 31 45 F'-e 001 4882 StP [Oc] 491 420 091 4
d 1.713380 i-F’ - AP [°C] 516 440 0.961
e 1.719815 SP [°C] 620 ;r'rgg 83;31
F 1.732977 Relative partial dispersion Ht cndct. [W/m-K]| 0.842 500 0.988
F 1.734697 Ct/FC| 06657 Sp. heat [kJ/kg-K1| 0.710 550 0996
g 1.750227 C-AF-C| _ 0.3030 Ht diffus. (166 m2/ee] 0.385 600 0.998
h 1.766223 d-CF-C 0.2847 : . 650 0.998
0389 1776959 oy 05196 Chemical properties [class] 700 0.999
i _ - Acid res. (surface) 1 800 0.999
gd/FC 1.3450 Alkaline detergent res 1 900 0999
eF F-C| 06297 . = '
s 05839 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 2.82553965E+00 e T - - 1400 0.998
Al ~1.23310785E-02 C-t/F-C| 0.6969 Ao res (_p°Wder) 1. 1600 0.989
A2 0.00000000E+00 e-C' /F-C 0.4667 Mechanical properties 1800 0955
- F-e/F-C’ 0.5333 Knoop hardness | 394(4) 2000 0.911
A3 3.25389121E-02 - 00 0
i-F' /F-C’ — Abrasion hardness| 432 22 .84
A4 3.24003911E-03 - 2400 077
Young's mod. [GPa]| 76.5 .
A5 —6.19484120E-04 sh 4. [cPall 303
A6 1.56509513E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 263
A7 ~174645253E-05 APdC | -0.0043 St:'::;iialr::f ' Specific gravity
A8 9.29550541E-07 APgF 0.0290 [1E-5 nm/omPa) | 214 3.09
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) —4.2 —4.1 -3.8 -3.5 -3.2 -2.9 28| -2.7 -2.2 -1.5 0.1 0.2 2.4 55 8.2
60 to 80 (ref.) —4.2 —4.1 -3.8 -3.5 -3.3 -2.9 -28 | -2.8 -2.3 -1.7 -0.2 0.0 2.1 5.1 7.6

40 to 60 —4.2 —4.1 -3.8 -3.6 -3.3 -3.0 -2.9 -2.9 24| -1.8 -05 | -0.3 1.8 45 6.9

20 to 40 —4.2 —4.1 -3.9 -3.6 -34 | -3.1 =30 -29 -2.5 -1.9 -0.7 -0.5 1.4 4.0 6.2

0 to 20 —4.2 —4.1 -3.8 -3.6 -34 | -3.1 =30 -29 -2.5 -2.0 -08 | -0.7 1.1 3.6 5.6
-20to 0 4.1 -4.0 -3.7 -3.5 -3.3 -3.1 =30 -29 -2.5 -2.1 -0.9 -0.8 0.9 3.1 5.1
-40 to —20 -3.9 -3.8 -3.6 34| -3.2 -3.0 -2.9 -2.8 -2.5 -2.0 -1.0[ -0.8 0.7 2.8 4.6
-60 to —40 (ref.) -3.6 -3.6 -34 | -32 -30 | -28 -2.7 -2.6 -2.3 -1.9 -0.9 -0.8 0.6 2.6 4.2
—-70 to —60 (ref.) -34 | -33 -3.1 -2.9 -2.7 -2.5 -2.5 24| -2.1 -1.7 -08 | -0.6 0.7 2.5 40

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -5.2 =5.1 -4.8 -4.5 43 -3.9 -3.8 | -3.7 -3.2 -2.6 -1.1 -0.9 1.3 4.4 7.0

60 to 80 -5.3 -5.2 -49 -4.7 44 -41 40| -39 34| -28 14| -1.2 0.9 3.9 6.4

40 to 60 -55 -5.4 =5.1 -49 -4.6 -4.3 —4.2 -4.2 -3.7 -3.1 -18| -1.6 0.4 3.2 5.5

20 to 40 -5.7 -5.6 -5.3 =51 -49 -4.6 -45 -44 | -40| -34| -22| -20( -0.1 2.5 4.7

0 to 20 -5.8 -5.7 -55 -5.3 5.1 -4.8 4.7 -4.6 4.3 -3.7 -2.6 24| -0.6 1.8 3.8
-20to 0 -6.0| -59 -5.7 -55 -5.3 -5.0 50| -49 -45 -4.0 -30 [ -2.8 -1.2 1.1 3.0

-40 to —20 —6.2 —6.1 -5.9 =57 -55 -5.3 -5.2 -5.1 48| -44| -33 -3.2 -1.7 0.4 2.1

-60 to —40 -6.3 -6.3 —6.1 =59 -5.7 -55 54| -54| -5.1 -47 -3.7 -3.6 -2.2 -0.3 1.2

-70 to —60 64| -64 —6.2 -6.0 -5.9 -5.7 -5.6 -5.6 -5.3 -49 -40 | -39 -2.6 -0.9 0.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.27389277E-02 Visible Infrared OHARA - HOYA -
Q1 6.45462057E+01 Power ser. eq. 0.9 5.0 CDGM - SCHOTT -
P2 2.17316868E-02 Frac. eq. (ref.) 4.9 16.9
Q2 7.04718985E-02 — _
P3 356210137E-01|  |Prod.Frea. (AtoD)| A | §8§$:Z,:} ;S:f 'ef,\iz'oﬁp
Q3 8.65769011E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFHB ng = 1.622000 Ne = 1.626770 622307
Glass code (e)

Vg = 30.66 Ve = 30.35 627304
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 158657 F-C_ | 0.020288 393/368 A [nm] T

1.970 158785 F-C'_| 0.020653 Color Code (80%/5%) 25 -
1.530 1.59400 C-t 0.013754 405/370 300 —
1.129 1.60015 C-A' 0.006216 CClI 310 -
1.064 1.60138 d-C 0.005803 B 0.00 320 Z
t 1.60244 e-C 0.010573 G 2.11 330 -
s 1.60679 g—d 0.027161 R 2.36 340 -
; - 350 -
A 1609981 g F 0012676 Thermal proper'ties 360 —
r 1.613039 h-g 0.011718 CTE(30.70) [IE=7,°C]| 124 370 009

C 1.616197 i- - :

. g CTE(100,300) [1E-7/°C]| 163 380 0.45

c 1.617099 C-t 0.014656 Te I°C] 299 390 0.75
He-Ne 1.617948 e-C’ 0.009671 At [°C] 278 200 088

D 1.621826 F-e 0.010982 StP [°C] 387 420 0.951
d 1.622000 i-F' - AP [°Cl 220 440 0.968
e 1.626770 5 460 0.974
SP [°C] 528
F 1.636485 - 1 - 480 0.976
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.728 500 0.978
F 1.637752 C-t/F-C| 06779 Sp. heat [kJ/ke-K]| 0.760 550 0.984
g 1.649161 C-AF-C| 0.3064 Ht diffus. (166 m2/sec] 0.341 600 0.987
h 1.660879 d-C/F-C 0.2860 : : 650 0.990
0389 1668730 oy 05211 Chemical properties [class] 700 0.993
: _ - Acid res. (surface) 1 800 0.996
! g-d/F-C 1.3388 : :
Alkaline detergent res. 2 900 0.998
g-F/F-C 0.6248 , -
s 05776 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.999
A0 2.55435034E+00 - — - 1400 0.998
Al ~1.00436655E-02 C-t/F-C'| 07096 Acid res (powder)] 2 1600 0.986
eC F-C| 04683 Mechanical properties 1800 0.932
A2 0.00000000E+00
F-e/F-C’ 0.5317 Knoop hardness | 345(3) 2000 0.86
A3 2.22501317E-02 - 00 078
i-F' /F-C’ — Abrasion hardness| 600 22 d
A4 2.74804538E-03 ; 2400 0.70
Young's mod. [GPal| 64.5 .
A5 -5.99590054E-04 Shear mod. [GPal| 254
A6 1.36350999E-04 Deviation of relative partial disp. Pe? 01 : v a 0 270
A7 ~1.45337260E-05 APdC | —0.0050 St:'::;iialr::f ' Specific gravity
A8 7.28771109E-07 APgF 0.0319 [1E-5 nm/om.Pa] | 243 2.81
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 7.1 =7.1 -69| 66| 64| -62| -6.1 -60| -56| -52| -4.1 -39 | -2.2 0.2 2.2
60 to 80 (ref.) -69| 69| 67| 65| 63| 60| 59| -59| -55| -5.1 -40| -39 -22 0.1 2.0

40 to 60 -6.7| 66| 64| 63| -6.1 -58| -5.7| -5.7 53| -49| -39| 38| -22 0.0 1.7

20 to 40 -64| 64| 62| 60| -58| -56| 55| 55| -5.1 -4.7 -38 | -36| -2.1 0.1 1.5

0 to 20 —6.1 —6.1 59| =57 55| -53| 53| 52| 49| -45| -36| 35| -21 -0.2 1.4
-20to 0 -58 | -5.7 56| -54| 52| 50| -49| -49| 46| -42| -34| 32| -1.9 -0.2 1.3
-40 to —20 53| -53| -5.1 50| 48| -46| -46| 45| -42| -39 | -3.1 =30 | -1.7 0.1 1.2
-60 to —40 (ref.) 48| -48| -46| -45| -43| -4.1 =41 -40| -38| -34| 27| -26| -14 0.1 1.3
—-70 to —60 (ref.) 44| -43| -42| -40| -39| -37 -3.7| -36| -34| 30| -23| -22| -1.1 0.3 1.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -8.1 -80| -78| -76| -74| -72| -71 -70| -6.7| -6.2| -5.1 -49| -32| -09 1.1

60 to 80 -80( -80| -78| -76| -74| -7.1 -70| -70| 66| —-6.2[ -51 -50 | -3.3 -1.1 0.8

40 to 60 =79 -79| =717 -15| -73| -7.1 -70| 69| 66| 62| -52| -50| -35| -1.3 0.4

20 to 40 -78| -78| -76| -74| -72| -70| 69| 69| 65| -6.1 52| -5.1 -3.6 -1.6 0.1

0 to 20 =77 =17 =75 -73| -7.1 -69| 69| 68| 65| -6.1 52| -5.1 -3.7 -1.9| -0.3
-20to 0 -76| -76| 74| -72| -71 -69| 68| 68| 65| -6.1 53| -52| -39 -2.1 -0.7

-40 to —20 -75| -75| -73| -72| -70| -68| -68| -6.7 -6.4 | -6.1 53| -52| -40| 24| -11

-60 to —40 74| -74| -72| -71 6.9 -6.7 -6.7| 66| -64]| -6.1 54| -52| -4.1 27| -15

-70 to —60 73| -73| -72| -710| -69| -6.7 -6.7| 66| -64]| -6.1 54| -53| -42| 29| -18

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 6.67640152E-02 Visible Infrared OHARA - HOYA -
Q1 5.24116669E+01 Power ser. eq. 1.0 6.4 CDGM - SCHOTT -
P2 1.52457750E-02 Frac. eq. (ref.) 4.2 23.4
Q2 7.31296730E-02 : :
P3 3.256037156-01  [Prod Frea (AtoD)] A | 2022-7-1 | Tst edition
Q3 7.94640726E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—SFHg Ng = 1.796310 Ne = 1.804568 796226
Glass code (e)

Vg = 2261 Ve = 2240 805224
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.73971 F-C | 0035224 421/386 A [nm] T

1.970 174154 F-C_| 0.035921 Color Code (80%/5%) 25 -
1.530 1.75046 C-t 0.022889 475/385 300 —
1.129 1.75983 C-A 0.010502 CcCl 310 -
1.064 1.76178 d-C 0.009949 B 0.00 320 Z
t 1.76347 e-C 0.018207 G 8.83 330 -
s 1.77055 g—d 0.047856 R 9.34 340 -
; _ 350 -
A 1.775859 g-F 0.022581 Thare preperics 250 -
r 1.781002 h-g 0.021259 CTEC3070) [1E-7°C]] 81 0 —

Cc 1.786361 i- -

. I8 CTE(100,300) [1E-7/°C]| 101 380 0.01

C 1.787901 C-t 0.024429 Te [°Cl 598 390 012
He-Ne 1.789352 e-C’ 0.016667 At [°C] 640 200 041

D 1 796009 F'-e 001 9254 StP [Oc] 552 420 079

d 1.796310 i-F’ - AP [°C] 536 440 0.900
e 1.804568 5 460 0.936
SP [°C] 697
F 1.821585 : 1 7 : 480 0.952
, . Relative partial dispersion Ht endct. [W/m-K]| 0.796 500 0.963
F 1.823822 C-t/F-C| 06498 Sp. heat [kJ/kg K| 0.666 550 0.978
g 1.844166 C-AF-C| _0.2981 Ht diffus. (106 mo/eee] 0.361 600 0.986
h 1.865425 d—-CF-C 02824 : : 650 0.990
0389 — oy 05169 Chemical properties [class] 700 0.993
i _ Acid res. (surface) 1 800 0.996
g-dF-C 1.3586 - :
Alkaline detergent res. 1 900 0997
g-F/F-C 0.6411 , :
s 0.6035 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.08187182E+00 - - - 1400 0.998
Al ~1.53688449E-02 Ct/F-C'| 0.6801 Acid res. (powder)] T 1600 0.993
e-C/F-C| 04640 Mechanical properties 1800 0.977
A2 0.00000000E+00
F-e/F-C’ 0.5360 Knoop hardness |443(4) 2000 0.953
A3 4.03183905E-02 - 2200 0.900
i-F' /F-C’ — Abrasion hardness| 325 -
A4 5.73314810E-03 - 2400 0.84
Young's mod. [GPa]| 89.0 .
A5 -1.19345000E-03 Shear mod. [GPall 353
A6 2.75250207E-04 Deviation of relative partial disp. Pe? 01 : v a 0 260
A7 ~2.94456264E-05 APdC | -0.0050 St:'::;iialr::f ' Specific gravity
A8 1.53252305E-06 APgF 0.0346 [1E-5 nm/omPa) | 212 3.31
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -1.2 -1.1 -0.7 -0.3 0.0 0.5 0.6 0.7 1.3 2.2 4.1 4.4 7.5 12.0 16.0
60 to 80 (ref.) 14| -1.2 -0.8 -0.5 -0.2 0.2 0.4 0.5 1.1 1.9 3.7 4.0 7.0 11.3 15.1

40 to 60 -1.6 -1.4 -1.1 -0.8 -04 | -0.1 0.1 0.2 0.7 1.5 3.3 3.5 6.3 10.3 13.8

20 to 40 -1.7 -1.6 -1.3 -1.0 -0.7 -0.3 -0.2 -0.1 0.4 1.1 2.8 3.0 5.7 94 12.7

0 to 20 -1.9 -1.8 -15 -1.2 -0.9 -0.5 -04 | -0.3 0.2 0.8 2.4 2.6 5.1 8.5 11.5
-20to 0 -1.9 -1.9 -1.6 -1.3 -1.0| -0.7 -0.6 -0.5 0.0 0.6 2.0 2.2 4.5 1.7 10.4
-40 to —20 20| -19 -1.6 -14 | -1.1 -0.8 -0.7 -0.6 -0.2 0.4 1.8 1.9 40 7.0 9.4
-60 to —40 (ref.) -1.9 -1.8 -15 -1.3 -1.1 -0.8 -0.7 -0.6 -0.2 0.3 1.6 1.8 3.7 6.3 8.6
—-70 to —60 (ref.) -1.7 -1.6 14| -1.2 -10| -0.7 -0.6 -0.5 0.1 0.4 1.5 1.7 3.5 5.9 8.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -2.3 -2.2 -1.8 -14 | -1.1 -0.6 -0.5 -0.4 0.2 1.0 3.0 3.3 6.4 10.8 14.8

60 to 80 -25 -2.4 -2.1 -1.7 -14 | -1.0 -0.9 -0.7 0.1 0.6 2.5 2.8 5.7 10.0 13.8

40 to 60 -2.9 -2.8 24 -21 -1.8 -14 | -1.3 -1.2 -0.6 0.1 1.8 2.1 49 8.9 12.4

20 to 40 -3.2 -3.2 -2.8 -2.5 -2.2 -1.9 -18 | -1.7 -1.1 -0.4 1.2 1.4 40 1.7 11.0

0 to 20 -3.6 -3.5 -3.2 -2.9 -2.7 -2.3 -2.2 -2.1 -1.6 -1.0 0.6 0.8 3.2 6.6 9.6
-20to 0 40| -39 -3.6 -34 | -3.1 -2.8 -2.7 -2.6 -2.1 -1.5 0.1 0.1 2.3 55 8.2

-40 to —20 43 -4.2 -40 | -38 -3.5 -3.2 -3.1 -3.0 -2.6 -2.0 -0.7 -0.5 1.5 4.4 6.8

-60 to —40 4.7 -4.6 44| -42 -3.9 -3.7 -3.6 -3.5 =3.1 -2.6 14| -1.2 0.7 3.3 5.5

-70 to —60 -49 -49 4.7 -4.5 4.2 -40 -3.9 -3.8 -3.5 -3.0 -1.9 -1.7 0.0 2.4 4.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 6.61056793E-02 Visible Infrared OHARA - HOYA -
Q1 4.34911247E+01 Power ser. eq. 15 9.1 CDGM - SCHOTT -
P2 2.63461513E-02 Frac. eq. (ref.) 3.5 33.7
Q2 7.20513447E-02 : :
P3 382646761E-01|  |Prod Frea (AtoD) A | 5023-9-1 [Tst edition
Q3 9.31805224E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-LAK7 ng = 1651600 N = 1.654253 Sesees
Glass code (e)
vg = 5857 Ve = 08.34 654583
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 162263 F-C | 0011125 333/262 A [nm] T
1970 162418 F-C | 0.011215 Golor Code (80%/5%) ggg 8-;;
1.530 163114 C-t 0.009279 350/265 300 0'40
1129 163704 C-A__ | 0003899 cel 310 053
1.064 1.63808 d-C 0.003394 B 0.00 320 0.66
t 1.63893 e-C 0.006047 G 0.24 330 0.77
s 1.64215 g—d 0.013756 R 0.22 340 0.85
' — 350 0.907
A 1.644307 gF 0.006025 Thermal properties 260 0944
: 1646266 hg | 0.004997 STECo070 ]l 56
c 1648206 = 0.013505 370 0.966
: : & : CTE(100,300) [1E-7/°C]| 82 380 0978
C 1648747 C—t | 0.009820 Te Cl 651 390 0.985
He-Ne 1.649252 e-C’ 0.005506 At [°C] 681 200 0989
D 1 651 501 F'-e 0005709 StP [Oc] 606 420 0992
d 1.651600 i~F’ 0.018899 AP [°C] 634 440 0.994
e 1.654253 S 460 0.995
SP [°C] 736
F 1.659331 : o T " 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.953 500 0.998
F 1.659962 C-t/F-C| 08341 Sp. heat [kJ/ke-K1| 0.670 550 0.998
g 1.665356 C-AF-C| _ 0.3505 Ht diffus. (100 mz/eee] 0.431 600 0.998
h 1.670353 d-C/F-C 0.3051 : : 650 0.998
0.389 1673398 o FC | 05436 Shenicallpiopertieslicloss] 700 0.998
) 1678861 — — Acid res. (surface) 5 800 0998
g-dF-C 1.2365 -
Alkaline detergent res. 4 900 0.997
g-F/F-C 0.5416 - -
s 0.4492 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 3 1200 0.996
A0 2.68232720E+00 g/FC | 12139 Acid res (mowden| 5 1400 0.993
Al ~1.19713031E-02 C-t/F-C'| 08756 1600 0.990
A2 1 43724360E-04 e-C'/F-C 0.4909 Mechanical properties 1800 0981
- F-e/F-C 0.5091 Knoop hardness |583 (6) 2000 0.963
A3 1.64555463E-02 - 2200 0.900
i-F' /F-C’ 1.6852 Abrasion hardness| 106 -
A4 2.17295781E-04 - 2400 0.70
Young's mod. [GPa]| 100.3 :
A5 4.69383509E-06 Shear mod. [GPall 39.0
A6 3.49394854E-08 Deviation of relative partial disp. Pe? 01 : . a 0 285
A7 0.00000000E+00 APdC 0.0014 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF —0.0045 [1E-5 nm/cm/Paj 2.02 3.3
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90 (ref.) 2.0 2.1 2.1 2.3 2.4 2.5 2.6 2.6 2.7 2.9 3.2 3.3 3.7 4.0 4.3
60 to 80 (ref.) 1.9 2.0 2.1 2.2 2.3 2.4 2.4 2.5 2.6 2.8 3.1 3.2 3.5 3.9 4.1

40 to 60 1.8 1.8 2.0 2.1 2.2 2.3 2.3 2.3 2.5 2.6 3.0 3.0 3.3 3.7 3.9

20 to 40 1.7 1.8 1.9 2.0 2.1 2.2 2.2 2.2 2.4 2.5 2.8 2.9 3.2 3.5 3.7

0 to 20 1.7 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.7 2.8 3.1 3.4 3.6
-20to 0 1.7 1.7 1.8 1.9 2.0 2.1 2.1 2.1 2.3 2.4 2.7 2.7 3.0 3.3 3.5
-40 to —20 1.7 1.8 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.7 2.7 3.0 3.3 3.5
-60 to —40 (ref.) 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.3 2.4 2.6 2.8 2.9 3.1 3.4 3.6
—-70 to —60 (ref.) 2.1 2.1 2.2 2.3 2.4 2.5 2.5 2.5 2.6 2.8 3.0 3.0 3.3 3.6 3.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.6 1.7 1.9 2.2 2.2 2.6 3.0 3.2

60 to 80 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.5 1.7 2.0 2.0 2.4 2.7 2.9

40 to 60 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.4 1.7 1.7 2.0 2.4 2.6

20 to 40 0.3 0.3 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.1 1.4 1.4 1.7 2.0 2.2

0 to 20 0.1 0.1 0.2 0.3 0.4 0.5 0.5 0.5 0.6 0.8 1.1 1.1 1.4 1.7 1.9
-20to 0 -0.2 -0.2 0.1 0.0 0.1 0.2 0.2 0.2 0.3 0.5 0.7 0.8 1.1 1.3 1.5

-40 to —20 -0.5 -0.4 -04 | -0.3 -0.2 -0.1 0.1 -0.1 0.1 0.2 0.4 0.5 0.7 1.0 1.2

-60 to —40 -0.7 -0.7 -0.6 -0.5 -0.5 -04| -04| -0.3 -0.2 -0.1 0.1 0.2 0.4 0.7 0.8

-70 to —60 -0.9 -0.9 -0.8 -0.7 -0.7 -0.6 -0.6 -0.5 -04 | -0.3 0.1 -0.1 0.2 0.4 0.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.23367890E-01 Visible Infrared OHARA S-LAL7 HOYA LAC7
Q1 7.50281422E+01 Power ser. eq. 04 29 CDGM H-LaK50A SCHOTT N-LAK7
P2 7.86744637E-02 Frac. eq. (ref.) 04 3.1
Q2 1.56987933E-02 2002- 11 {SIP. AP, SP___
P3 2.80638114E-01 Prod. Frea. Ao D) C | 201941 [iransmittnas
Q3 3.60652473E-03 HIKARI GLASS CO,, LTD.




J-LAK7R ng = 1651600 N, = 1.654251 e

Glass code (e)

Vg = 58.62 Ve = 58.39 654584
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.62217 F-C 0.011116 330/270 A [nm] T
1970 1.62376 F-C' 0.011205 Color Code (80%/5%) ggg 8;3
1.530 1.63092 C-t 0.009327 350/270 -
1.129 1.63696 C-A" |0.003907 ccl g?g 8:;2
1.064 1.63802 d-C 0.003394 B 0.00 320 0.69
t 1.63888 e—C 0.006045 G 0.18 330 0.80
s 1.64213 g—d 0.013735 R 0.18 340 0.87
A 1.644299 gF | 0.006013 Thermal propertios o 2320
r 1.646264 h—g 0.004984 CTE-30.70) [1E-7/°C]| 61 370 0:970
T Tewiar o [oowses]  |Ceeoterl 78 3800961
. - . Tg [°C] 650 390 0.987
He-Ne 1.649252 e—C’ 0.005504 Af °Cl 677 200 0990
D 1.651501 F-e 0.005701 StP [°C] 607 420 0.993
d 1.651600 i-F 0.018851 S 440 0.994
AP [°C] 637 260 0996
e 1 654251 SP [OC] 741 480 0996
F 1.659322 Relative partial dispersion Ht cndct. [W/m-K]| 0.805 500 0:997
F 1.659952 c-t/F-C | 08391 Sp. heat [kJ/kg-K]| 0.642 550 0.998
g 1.665335 C-AF-C| 0.3515 Ht diffus. [1E-6 m2/cec] 0.375 600 0.998
h 1.670319 d-C/F-C 0.3053 : : 650 0.998
0.389 1673357 o, FCc| 05438 Shenicallpiopertieslicloss] 700 0.999
) 1678803 o, FC 12356 Acid res. (surface)| 5 800 0.997
- Alkaline detergent res. 4 900 0.995
g F/FC 0.5409 Climate resistance 2 1000 0.996
Coef. disp. form. (pwr ser.) h-g/F-C 0.4484 Water res. (powder)| 2 1200 0.997
i-g/F-C 1.2116 - 1400 0.993
A0 2.68281356E+00 Acid res. (powder)| 4 -
Al 1 24621940E-02 Cc-t/F-C 0.8807 1600 0.989
A2 1 36478256E-04 e-C' /F-C 0.4912 Mechanical properties 1800 0979
3 T 52751692E-02 F-e/F-C'| 05088 Knoo.p hardness 568 (6) 2000 0.961
i-F' /F-C’ 1.6824 Abrasion hardness| 87 2200 0.88
A4 2.53121787E-04 ; 2400 0.67
Young's mod. [GPa]| 101.7
A5 1.72812439E-07 sh 4.[GPall 396
A6 2.34124836E-07 Deviation of relative partial disp. Pe?r moy - G a 0 283
A7 0.00000000E+00 APdC 0.0017 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E-+00 APgF | -0.0051 [1E-5 nm/om,Pa] | 211 3.34
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) 2.8 2.9 3.0 3.1 3.2 3.3 3.3 34 35 3.7 4.0 4.1 4.5 4.8 5.1
60 to 80 (ref.) 2.7 2.8 2.9 3.0 3.1 3.2 3.2 3.2 34 3.5 3.9 3.9 4.3 4.7 49

40 to 60 2.6 2.6 2.8 2.9 2.9 3.0 3.1 3.1 3.2 34 3.7 3.8 4.1 45 4.7
20 to 40 2.5 25 2.7 2.7 2.8 2.9 3.0 3.0 3.1 3.3 3.6 3.6 4.0 4.3 4.5
0to 20 24 25 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.2 3.5 3.5 3.8 4.2 4.4
-20to 0 24 25 2.6 2.7 2.7 2.8 2.9 2.9 3.0 3.1 34 3.5 3.8 4.1 4.3
-40 to —20 2.5 25 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.2 34 3.5 3.8 4.1 4.3

—60 to —40 (ref.) 2.6 2.7 2.8 2.9 2.9 3.0 3.0 3.1 3.2 3.3 3.6 3.6 3.9 4.2 43

—70 to —60 (ref.) 2.8 2.9 3.0 3.0 3.1 3.2 3.2 3.2 3.3 3.5 3.7 3.8 4.0 4.3 4.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.8 1.9 2.0 2.1 2.2 2.3 2.3 2.3 2.5 2.6 3.0 3.0 3.4 3.8 40
60 to 80 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.1 2.3 2.4 2.7 2.8 3.1 3.5 3.7
40 to 60 1.4 1.4 1.5 1.6 1.7 1.8 1.8 1.8 2.0 2.1 2.4 2.5 2.8 3.2 3.4
20 to 40 1.1 1.1 1.2 1.3 1.4 1.5 1.5 1.5 1.7 1.8 2.1 2.1 2.5 2.8 3.0
0 to 20 0.8 0.9 1.0 1.0 1.1 1.2 1.2 1.3 1.4 1.5 1.8 1.8 2.1 2.5 2.6
-20to 0 0.6 0.6 0.7 0.8 0.8 0.9 0.9 1.0 1.1 1.2 1.5 1.5 1.8 2.1 2.3
-40 to —20 0.3 0.3 0.4 0.5 0.6 0. 0.7 0.7 0.8 0.9 1.2 1.2 1.5 1.8 1.9
-60 to —40 0.0 0.1 0.1 0.2 0.3 0.3 0.4 0.4 0.5 0.6 0.8 0.9 1.1 1.4 1.6
-70 to —60 -0.2 -0.1 0.1 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.6 0.6 0.9 1.1 1.3
Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.26542642E-01 Visible [ Infrared OHARA | s-LAL7 HOYA LACT
Q1 7.44164113E+01 Power ser. eq. 0.5 3.4 CDGM H-LaK50A SCHOTT N-LAK7
P2 1.60959593E-01 Frac. eq. (ref.) 0.5 40
Q2 1.20300900E-02 ggfg‘ﬂ _?_tP, AP_,ttSP
-8 ransmittance
P3 1.98399854E-01 Prod. Freq. (A to D)| C | 2018-4—1 [Prod. Freq.
Q3 1.51065344E-03 HIKARI GLASS CO,, LTD.




J-LAKS ng = 1713000 n, = 1716150 ST

Glass code (e)

Vg = 53.96 Ve = 53.73 716537

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.67966 F-C | 0013214 345/268 A [nm] T

1970 168141 F-C' | 0.013328 Golor Code (80%/5%) ggg 8-} ;

1.530 1.68925 C-t 0.010857 365/270 300 0.29

1.129 1.69596 C-A 0.004592 CCl 310 040

1.064 1.69714 d-C 0.004018 B 0.00 320 053

t 1.69812 e-C 0.007168 G 0.43 330 0.65

s 1.70186 g—d 0.016400 R 0.43 340 0.76

; _ 350 0.84

A 1.704390 g-F 0.007204 Thare preperics 250 5.600

r 1.706694 h—g 0.005996 CTEC30.70) [IE-7,°C]| 53 0 0938

C’ 1.708982 g 0.016253 CTE(100.300) E-7°| 72 380 0.061

C 1709622 C_t’ 001 1497 Tg [OC] 652 390 0973

He-Ne 1.710219 e-C 0.006528 At [°C] 678 200 0981
D 1.712882 F-e 0.006800 StP [°C] 614 420 0.987
d 1.713000 i-F’ 0.022703 5 440 0.990
1716150 AP [0l | 641 260 0.993
i 2 o SP [°C] 736 480 0995
F 1.722196 Relative partial dispersion Ht cndct. [W/m-K]| 0.880 500 0:997
F 1.722950 C-t/F-C| 0.8216 Sp. heat [kJ/kg K[ 0.566 550 0.998
g 1.729400 C-AF-C| 03475 Ht diffus. (166 m2/eee] 0417 600 0.998
h 1.735396 o Fcl 03041 —— — 650 0.998
0.389 1.739061 o C,F-—C 05425 .emlca properties [class 700 0.998
) 1.745653 — — Acid res. (surface) 6 800 0998
g-dF-C 1.2411 -
Alkaline detergent res. 3 900 0.999
g F/FC| 05452 oi - 1 1000 0.999
: h—a F-C 04538 imate resistance .
Coef. disp. form. (pwr ser.) __g - 1' 00 Water res. (powder)| 1 1200 0.999
A0 2.87779172E+00 Fe/FC_ .23 Acid res. (powder)| 4 1400 0.994
Al ~1.35972618E-02 C-t/F-C'| 08626 1600 0.993
: e-C' /F-C' 0.4898 Mechanical properties 1800 0.983
A2 —-2.08866139E-04
3 503518573602 F-e/F-C'| 05102 Knoop hardness |625 (6) 2000 0.960
: i-F' /F-C’ 1.7034 Abrasion hardness| 70 2200 0.89
A4 2.44901642E-04 , 2400 0.63
Young's mod. [GPa]| 112.2 :
A5 1.23070041E-05 sh 4 [cPall 434
A6 -1.32629677E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 291
A7 0.00000000E+00 APdC 0.0025 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0086 [1E-5 nm/om.Pa] | 1-89 3.72
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.0 4.0 4.2 4.3 4.5 4.6 4.6 4.7 4.9 5.1 5.5 5.5 6.0 6.5 6.7
60 to 80 (ref.) 3.9 40 4.1 4.3 4.4 45 4.6 4.6 4.8 5.0 5.4 5.4 5.9 6.3 6.6

40 to 60 3.9 3.9 4.0 4.2 4.3 4.4 4.5 45 4.7 4.8 5.2 5.3 5.7 6.1 6.4

20 to 40 3.8 3.8 4.0 4.1 4.2 4.4 4.4 44 4.6 4.8 5.1 5.2 5.6 6.0 6.3

0 to 20 3.8 3.8 4.0 4.1 4.2 4.3 4.4 44 4.6 4.7 5.1 5.1 5.5 5.9 6.1
-20to 0 3.9 3.9 4.0 4.1 4.3 4.4 4.4 44 4.6 4.7 5.1 5.1 5.5 5.9 6.1
-40 to —20 4.0 40 4.1 4.3 4.4 45 45 45 4.7 4.8 5.1 5.2 5.5 5.9 6.1
-60 to —40 (ref.) 4.2 4.2 4.3 45 4.6 4.7 4.7 4.7 49 5.0 5.3 5.4 5.7 6.0 6.2
—-70 to —60 (ref.) 4.4 4.5 4.6 4.7 4.8 4.9 4.9 5.0 5.1 5.2 5.5 5.6 5.9 6.2 6.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.0 3.0 3.1 3.3 3.4 3.5 3.6 3.6 3.8 4.0 4.4 4.4 49 5.4 5.6

60 to 80 2.8 2.8 3.0 3.1 3.2 3.4 3.4 3.4 3.6 3.8 4.2 4.2 4.7 5.1 5.4

40 to 60 2.6 2.6 2.8 2.9 3.0 3.1 3.2 3.2 3.4 3.5 3.9 3.9 4.4 4.8 5.0

20 to 40 2.4 2.4 2.5 2.6 2.8 2.9 2.9 3.0 3.1 3.3 3.6 3.7 4.1 45 4.7

0 to 20 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.7 2.8 3.0 3.3 3.4 3.8 4.1 4.4
-20to 0 1.9 1.9 2.1 2.2 2.3 2.4 2.4 2.5 2.6 2.8 3.1 3.1 3.5 3.8 40

-40 to —20 1.7 1.7 1.9 2.0 2.1 2.2 2.2 2.2 2.3 2.5 2.8 2.8 3.2 3.5 3.7

-60 to —40 1.5 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.1 2.2 2.5 2.5 2.9 3.2 3.4

-70 to —60 1.3 1.3 1.5 1.6 1.6 1.7 1.8 1.8 1.9 2.0 2.3 2.3 2.6 2.9 3.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18244084E-01 Visible Infrared OHARA S-LALS8 HOYA LACS8
Q1 6.79365479E+01 Power ser. eq. 0.5 11.3 CDGM H-LaK7A SCHOTT N-LAK8
P2 3.54569746E-02 Frac. eq. (ref.) 0.7 13.1
Q2 2.27963420E-02 2062-1-1 StP. AR, SF
P3 349564300E-01|  [Prod Frea (AtoD)) B | DOTE AT (ooec oo Semie g roe o rora ey oot
Q3 4.95985311E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-LAK9 ng = 1691000 N, = 1.693998 o rato
ass code (e)
Vg = 5493 Ve = 54.71 G|694517
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.65866 F-C_ | 0012579 357/303 A [nm] T
1.970 166037 F-C_| 0.012686 Color Code (80%/5%) 25 -
1.530 1.66808 C-t 0.010417 380/305 300 —
1.129 1.67465 C-A' 0.004388 CClI 310 011
1.064 1.67580 d-C 0.003829 B - 320 024
t 1.67675 e-C 0.006827 G - 330 0.41
s 1.68036 g—d 0.015596 R - 340 0.58
g — 350 0.73
A 1.682783 gF 0.006846 Tl praper s 260 083
r 1.684987 h—g 0.005694 CTE(30.70) [E-7/°C]| 59 370 0.9'00
C 1.687171 i-g 0.015425 GTE100300) [IE=7°C1| 75 380 0937
c 1.687781 C-t 0.011027 Te I°C] 658 390 0960
He-Ne 1.688350 e-C’ 0.006217 At [°C] 636 200 0973
D 1.690888 F-e 0.006469 StP [°C] — 420 0.985
d 1.691000 i-F 0.021554 AP [C] — 440 0.989
e 1.693998 SP [C] — ;r'rgg 8331
F 1.699750 Relative partial dispersion Ht cndct. [W/m-K]| 0.946 500 0'995
F 1.700467 Ct FC| 08281 Sp. heat [kJ/ke K1| 0.648 550 0.997
g 1.706596 C-AF-C| 0.3488 Ht diffus. [12-6 mz/eec] 0.420 600 0.995
h 1.712290 d-C/F-C 0.3044 : : 650 0.993
0389 1715768 oy 05427 Chemical properties [class] 700 0.989
) 1.722021 — — - Acid res. (surface) 5 800 0.982
gd/F-C 1.2398 Alkaline detergent res 4 900 0.997
gF F-C| 05442 . = '
s 0.4527 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.80700795E+00 g/FC | 12263 Acid res. (powden| 4 1400 0.985
Al ~1.35938061E-02 Ct/F-C| 08692 — : 1600 0.984
A2 1 53406686E—04 e-C' /F-C 0.4901 Mechanical properties 1800 0973
3 ] .88808096E—02 F-e/F-C'| 05099 Knoop hardness (679 (7) 2000 0.944
: i-F' /F-C’ 1.6990 Abrasion hardness| 79 2200 0.84
A4 2.80739188E-04 - 2400 0.60
Young's mod. [GPa]| 113.9 :
A5 5.33547368E-06 Shear mod. [GPall 44.2
A6 1.19947182E-07 Deviation of relative partial disp. Pe? - : v 0 289
A7 0.00000000E+00 APdC 0.0024 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0079 [1E-5 nm/om.Pa] | 201 3.48
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.2 3.3 3.4 3.5 3.6 3.8 3.8 3.8 4.0 4.2 4.6 4.6 5.1 55 5.8
60 to 80 (ref.) 3.1 3.1 3.3 3.4 3.5 3.6 3.7 3.7 3.9 4.0 4.4 45 4.9 5.3 5.6

40 to 60 3.0 3.0 3.1 3.2 3.4 3.5 3.5 3.5 3.7 3.9 4.2 4.3 4.7 5.1 5.4

20 to 40 2.9 2.9 3.0 3.1 3.2 3.4 3.4 3.4 3.6 3.7 4.1 4.1 4.5 4.9 5.2

0 to 20 2.8 2.8 3.0 3.1 3.2 3.3 3.3 3.3 3.5 3.6 4.0 4.0 4.4 4.8 5.0
-20to 0 2.8 2.8 2.9 3.0 3.1 3.2 3.3 3.3 3.4 3.6 3.9 3.9 4.3 4.7 49
-40 to —20 2.8 2.9 3.0 3.1 3.2 3.3 3.3 3.3 3.4 3.6 3.9 3.9 4.3 4.6 4.8
-60 to —40 (ref.) 3.0 3.0 3.1 3.2 3.3 3.4 3.4 3.4 3.6 3.7 40 4.0 4.4 4.7 49
—-70 to —60 (ref.) 3.2 3.2 3.3 3.4 3.5 3.6 3.6 3.6 3.7 3.9 4.2 4.2 4.5 4.8 5.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.2 2.4 2.5 2.6 2.7 2.7 2.8 2.9 3.1 3.5 3.6 40 4.4 4.7

60 to 80 2.0 2.0 2.1 2.3 2.4 2.5 2.5 2.5 2.7 2.9 3.3 3.3 3.7 4.2 4.4

40 to 60 1.7 1.7 1.9 2.0 2.1 2.2 2.2 2.2 2.4 2.6 2.9 3.0 3.4 3.8 40

20 to 40 1.4 1.5 1.6 1.7 1.8 1.9 1.9 1.9 2.1 2.3 2.6 2.6 3.0 3.4 3.6

0 to 20 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.8 1.9 2.3 2.3 2.7 3.0 3.2
-20to 0 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.5 1.6 1.9 2.0 2.3 2.6 2.8

-40 to —20 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.6 1.6 1.9 2.2 2.4

-60 to —40 0.3 0.3 0.4 0.5 0.6 0.7 0.7 0.7 0.8 1.0 1.2 1.3 1.6 1.9 2.1

-70 to —60 0.1 0.1 0.2 0.3 0.4 0.5 0.5 0.5 0.6 0.7 1.0 1.0 1.3 1.6 1.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.34618096E-01 Visible Infrared OHARA S-LAL9 HOYA LAC9
Q1 7.60858750E+01 Power ser. eq. 0.6 2.7 CDGM H-LaK59A SCHOTT N-LAK9
P2 8.04951206E-02 Frac. eq. (ref.) 0.6 29
_ 2019-4-1 |Transmittance
Q2 1.70486934E-02 Prod. Frea. (A to D)| D | 2018—4-1 |Prod. Freq.
P3 2.95434912E-01 L Trea: 2016-4-1 |Similar glass type
Q3 3.64440992E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAK'I 0 Ng = 1.719990 Ne = 1.723401 720503
Glass code (e)
Vg = 50.27 Ve = 50.01 723500
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.68749 F-C | 0014323 355/315 A [nm] T
1.970 168901 F-C_| 0.014464 Color Code (80%/5%) 25 -
1.530 1.69598 C-t 0.011287 375/305 300 003
1.129 1.70225 C-A' 0.004867 CcCl 310 0:1 1
1.064 1.70341 d-C 0.004318 B 0.00 320 0.26
t 1.70438 e-C 0.007729 G 0.43 330 0.45
s 1.70818 g—d 0.017921 R 0.41 340 0.62
g _ 350 0.75
A 1.710805 g-F 0.007916 Thare preperics 250 08
r 1.713235 h-g 0.006629 CTE(30.70) 1E-7/°C]| 65 :
c 1715672 s | 0.018051 : 370 0911
: : & : CTE(100,300) [1E-7/°C]| 82 380 0.947
C 1716357 C_t’ 001 1972 Tg [OC] 629 390 0967
He-Ne 1.716996 e-C 0.007044 At [°C] 664 200 0978
D 1 71 9863 F'-e 0007420 StP [Oc] 586 420 0988
d 1.719990 i-F 0.025141 AP [C] 617 440 0.992
. 7723401 e 460 099
F 1.729995 - 1 - 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.870 500 0.998
F 1.730821 C-t/F-C| 0.7880 Sp. heat [kJ/ke-K]| 0.560 550 0.999
g 1.737911 C-AF-C| 0.3398 Ht diffus. (15-6 m2/sec] 0.415 600 0.998
h 1.744540 d-C/F-C 0.3015 : : 650 0.998
0389 1.748610 oCF-C| 05396 Gnleiiicalprepoitiopleigss 700 0.998
) 1.755962 — — Acid res. (surface) 5 800 0.999
g-d/F-C 1.2512 ,
Alkaline detergent res. 3 900 0.999
g-F/F-C 0.5527 , :
s 0.4628 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999
A0 2.89571408E+00 g/FC | 12603 Acid res. (powden| 4 1400 0.999
Al ~1.20013315E-02 c-t/F-C'| 08277 1600 0.992
A2 T136916169E-04 e-C' /F-C 0.4870 Mechanical properties 1800 0979
' F-e/F-C'| 05130 Knoop hardness |629 (6) 2000 0.962
A3 2.19522159E-02 - 2200 0.901
i-F' /F-C’ 1.7382 Abrasion hardness| 100 :
A4 3.57973143E-04 - 2400 0.72
Young's mod. [GPa]| 106.0 :
A5 8.26304425E-06 sh 4. [cPall 409
A6 2.73881720E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 295
A7 0.00000000E+00 APdC 0.0016 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0073 [1E-5 nm/om.Pa] | 2-0° 3.74
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.6 3.7 3.9 4.0 4.2 4.3 4.4 44 4.6 4.9 5.5 5.5 6.1 6.7 7.2
60 to 80 (ref.) 3.6 3.6 3.8 3.9 4.1 4.2 4.3 4.3 4.5 4.8 5.3 5.4 6.0 6.6 7.0

40 to 60 3.5 3.5 3.7 3.8 4.0 4.1 4.1 4.2 4.4 4.7 5.2 5.2 5.8 6.3 6.7

20 to 40 3.4 3.5 3.6 3.8 3.9 4.0 4.1 4.1 4.3 4.6 5.0 5.1 5.6 6.2 6.6

0 to 20 3.4 3.5 3.6 3.7 3.8 4.0 4.0 4.0 4.2 45 5.0 5.0 5.5 6.0 6.4
-20to 0 3.4 3.5 3.6 3.7 3.8 4.0 4.0 4.1 4.2 45 4.9 5.0 5.5 6.0 6.3
-40 to —20 3.5 3.6 3.7 3.8 3.9 4.0 4.1 4.1 4.3 45 5.0 5.0 5.5 5.9 6.3
-60 to —40 (ref.) 3.7 3.8 3.9 4.0 4.1 4.2 4.3 4.3 45 4.7 5.1 5.2 5.6 6.0 6.4
—-70 to —60 (ref.) 3.9 40 4.1 4.2 4.3 44 45 45 4.7 4.9 5.3 5.3 5.8 6.2 6.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.6 2.7 2.9 3.0 3.1 3.3 3.3 3.3 3.6 3.8 4.4 4.4 5.0 5.6 6.0

60 to 80 2.4 2.5 2.7 2.8 2.9 3.1 3.1 3.1 3.4 3.6 4.1 4.2 4.8 5.3 5.8

40 to 60 2.2 2.2 2.4 2.5 2.7 2.8 2.8 2.9 3.1 3.3 3.8 3.9 4.4 5.0 5.4

20 to 40 1.9 2.0 2.2 2.3 2.4 2.5 2.6 2.6 2.8 3.0 3.5 3.6 4.1 4.6 5.0

0 to 20 1.7 1.8 1.9 2.0 2.1 2.3 2.3 2.3 2.5 2.8 3.2 3.3 3.8 4.3 4.6
-20to 0 1.4 1.5 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.5 2.9 3.0 3.4 3.9 4.2

-40 to —20 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.8 2.0 2.2 2.6 2.7 3.1 3.5 3.8

-60 to —40 1.0 1.0 1.2 1.3 1.4 1.5 1.5 1.5 1.7 1.9 2.3 2.3 2.8 3.2 3.5

-70 to —60 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.5 1.7 2.1 2.1 2.5 2.9 3.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18612501E-01 Visible Infrared OHARA S-LAL10 HOYA LAC10
Q1 7.86740795E+01 Power ser. eq. 0.6 2.3 CDGM H-LaK8A SCHOTT N-LAK10
P2 4.18812526E-02 Frac. eq. (ref.) 0.6 2.3
G2 | 24332436802 2015 [ Traramitiancs
P3 3.45358995E-01 Prod. Freq. (A to D)| (6] | 2015-4—1 |Color Code
Q3 4.99355035E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAK1 2 Ng = 1.677900 ne = 1.680819 678554
Glass code (e)
Vg = 55.35 Ve = 55.09 681551
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.64867 F-C_ | 0012248 349/293 A [nm] T
1970 1.65010 F-C' | 0.012359 Golor Code (80%/5%) ggg 557
1.530 1.65664 C-t 0.009872 365/295 300 011
1.129 1.66240 C-A’ 0.004217 CCl 310 004
1.064 1.66345 d-C 0.003713 B 0.00 320 0.40
t 1.66432 e-C 0.006632 G 0.36 330 0.56
s 1.66767 g—d 0.015235 R 0.33 340 0.70
' — 350 0.81
A 1.669970 g-F 0.006700 T Beals 560 059
r 1.672081 h-g 0.005579 GTEC-30.70) [IE-7,°C]| 78 370 5,534
Cc 1.674187 i- 0.015123 .
: : & : CTE(100,300) [1E-7/°C]| 91 380 0.960

Cc 1.674777 C-t 0.010462 Te [C] 640 390 0975

He-Ne 1.675328 e-C’ 0.006042 At [°C] 669 200 0982
D 1 677791 F'-e 000631 7 StP [Oc] 595 420 0989
d 1.677900 i-F’ 0.021122 AP [°C] 624 440 0.991
e 1.680819 5 460 0.993
SP [°C] 726
F 1.686435 : 1 7 : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.803 500 0.997
F 1.687136 C-t/F-C| 0.8060 Sp. heat [kJ/kg-K]| 0.527 550 0.998
g 1.693135 C-AF-C| 03443 Ht diffus. (166 m2/ee] 0.402 600 0.997
h 1.698714 d-C/F-C 0.3032 : : 650 0.997
0.389 1.702124 o FC| 05415 Shenicallpiopertieslicloss] 700 0.998
) 1.708258 — — Acid res. (surface) 6 800 0998
g-dF-C 1.2439 -
Alkaline detergent res. 4 900 0.998
g-F/F-C 0.5470 - -
s 0.4555 Climate resistance 2 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 3 1200 0.997
A0 2.76331704E+00 g/FC | 12347 Acid res. (powden| 4 1400 0.998
Al ~1.11612524E-02 C-t/F-C'| 08465 1600 0.992
A2 - .29016401E—04 e-C' /F-C 0.4889 Mechanical properties 1800 0.982
- F-e/F-C 05111 Knoop hardness |497 (5) 2000 0.969
i-F' /F-C’ 1.7090 Abrasion hardness| 144 :
A4 2.56863267E-04 - 2400 0.74
Young's mod. [GPa]| 93.6
A5 6.55822525E-06 Shear mod. [GPall 363
A6 7.62548252E-08 Deviation of relative partial disp. Pe? - : v 0 291
A7 0.00000000E+00 APdC 0.0010 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0045 [1E-5 nm/om.Pa] | 2-00 3.78
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.3 0.3 0.4 0.6 0.7 0.8 0.9 0.9 1.1 1.2 1.6 1.7 2.1 2.6 2.8
60 to 80 (ref.) 0.2 0.2 0.4 0.5 0.6 0.7 0.8 0.8 1.0 1.1 1.5 1.5 2.0 2.4 2.7

40 to 60 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.7 0.8 1.0 1.4 1.4 1.8 2.3 2.5

20 to 40 0.1 0.1 0.2 0.3 0.5 0.6 0.6 0.6 0.8 0.9 1.3 1.3 1.7 2.1 2.4

0 to 20 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.9 1.2 1.3 1.7 2.0 2.3
-20to 0 0.1 0.1 0.2 0.3 0.4 0.5 0.6 0.6 0.7 0.9 1.2 1.2 1.6 2.0 2.2
-40 to —20 0.2 0.2 0.3 0.4 0.5 0.6 0.7 0.7 0.8 1.0 1.3 1.3 1.7 2.0 2.2
-60 to —40 (ref.) 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.9 1.0 1.1 1.4 1.5 1.8 2.2 2.4
—-70 to —60 (ref.) 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.6 1.7 2.0 2.4 2.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.7 -0.7 -0.6 -04 | -0.3 -0.2 -0.2 -0.1 0.0 0.2 0.5 0.6 1.0 1.5 1.7

60 to 80 -0.9 -0.9 -0.7 -0.6 -0.5 -04| -04| -0.3 -0.2 0.0 0.3 0.4 0.8 1.2 1.5

40 to 60 -1.1 -1.1 -10| -09 -0.8 -0.6 -0.6 -0.6 -04 | -0.3 0.1 0.1 0.5 0.9 1.2

20 to 40 -14 | -1.3 -1.2 -1.1 -10| -09 -0.9 -0.8 -0.7 -0.5 -02 | -0.2 0.2 0.6 0.8

0 to 20 -1.6 -1.6 -14 | -1.3 -1.2 -1.1 -1.1 -1.1 -10[ -0.8 -05| -04]| -0.1 0.3 0.5
-20to 0 -1.8 -1.8 -1.7 -1.6 -15 -14| -14| -1.3 -1.2 -1.1 -08 | -0.7 -0.4 0.0 0.2

-40 to —20 -2.1 -2.0 -1.9 -1.8 -1.7 -1.6 -1.6 -1.6 -15 -1.3 -10[ -10| -06 -0.3 0.1

-60 to —40 -2.3 -2.3 -2.2 -2.1 20| -19 -1.9 -1.8 -1.7 -1.6 -1.3 -1.3 -0.9 -0.6 -0.4

-70 to —60 -25 -2.4 -2.3 -2.2 -2.2 -2.1 -2.1 -2.0 -1.9 -1.8 -15| -15 -1.2 -0.9 -0.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18309052E-01 Visible Infrared OHARA S-LAL12 HOYA LAC12
Q1 7.97713112E+01 Power ser. eq. 04 3.3 CDGM H-LaK5A SCHOTT N-LAK12
P2 4.45527521E-02 Frac. eq. (ref.) 0.5 3.3
G2 |  207866430E-02 301541 [Tramaritanss
P3 3.25656493E-01 Prod. Frea. (Ato D)) C | 2018-4-1 |Prod. Freq.
Q3 4.64629751E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LAK13 Ny = 1693500 N, = 1.696606 T
Glass code (e)

Vg = 53.21 Ve = 52.96 697530
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.66203 F-C | 0.013034 348/282 A [nm] T

1970 1.66360 F-C' | 0013154 Color Code (80%/5%) ggg 8-83
1530 1.67073 C-t 0.010526 365/285 300 017
1.129 1.67697 C-A' 0.004488 CClI 310 0:29
1.064 1.67809 d-C 0.003949 B 0.00 320 0.43
t 1.67903 e-C 0.007055 G 0.33 330 0.58
s 1.68261 g—d 0.016227 R 0.33 340 0.71
g — 350 0.82
A 1.685063 gF 0.007142 Tl praper s 260 080
r 1.687310 h-g 0.005955 CTE(30.70) E-7,°C]] 60 370 5 9'34
C’ 1.689551 i—’g 0.016160 GTE(100300) IE=7°Cl] 74 380 0:960

C 16901 78 C_t’ 001 1 153 Tg [OC] 619 390 0974

He-Ne 1.690764 e-C 0.006428 At [°C] 653 200 0982
D 1 693384 F'-e 0006726 StP [Oc] 589 420 0990
d 1.693500 i-F 0.022555 AP [C] 611 440 0.992
e 1.696606 SP [C] 717 ;r'rgg 8ggg
F, 1.702585 Relative partial dispersion Ht cndct. [W/m-K]| 0.876 500 0:997
F 1.703332 C-t/F-C 0.8076 Sp. heat [kJ/kg K[ 0.599 550 0.998
g 1.709727 C-A/F-C|__ 0.3443 Ht diffus. [1e-6 m2/eec] 0.396 600 0.998
h 1.715682 d-C/F-C 0.3030 : : 650 0.998
0389 1719326 oy 05413 Chemical properties [class] 700 0.998
) 1.725887 — — - Acid res. (surface) 5 800 0998
g-d/F-C 1.2450 .
Alkaline detergent res. 4 900 0.998
g-F/F-C 0.5480 - -
s 0.4569 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 2.81256049E+00 g/FC | 12398 Ao res. (powden| 4 1400 0.993
Al ~1.23338559E-02 Ct/F-C| 08479 . : 1600 0.993
A2 1 46274016E-04 e-C' /F-C 0.4887 Mechanical properties 1800 0981
- F-e/F-C 05113 Knoop hardness |618 (6) 2000 0.958
A3 1.96331804E-02 -
i-F' /F-C’ 1.7147 Abrasion hardness| 124 2200 0.87
A4 3.19216380E-04 - 2400 0.65
Young's mod. [GPa]| 102.3 :
A5 3.67504765E-06 sh 4 [oPall 396
A6 2.77132755E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 292
A7 0.00000000E+00 APdC 0.0018 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0071 [1E-5 nm/om.Pa] | 2-20 3.69
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.3 4.4 4.6 4.8 4.9 5.1 5.1 5.1 5.4 5.6 6.1 6.1 6.7 - -
60 to 80 (ref.) 4.2 4.3 45 4.6 4.8 4.9 5.0 5.0 5.2 5.4 5.9 6.0 6.5 - -

40 to 60 4.1 4.1 4.3 45 4.6 4.7 4.8 4.8 5.0 5.2 5.7 5.7 6.3 - -

20 to 40 3.9 40 4.2 4.3 4.5 4.6 4.6 4.7 4.9 5.1 5.5 5.6 6.1 - -

0 to 20 3.9 3.9 4.1 4.2 4.4 45 4.5 4.6 4.7 4.9 5.4 5.4 5.9 - -
-20to 0 3.8 3.9 4.1 4.2 4.3 4.4 4.5 45 4.7 4.9 5.3 5.3 5.8 - -
-40 to —20 3.9 3.9 4.1 4.2 4.3 45 45 45 4.7 4.9 5.2 5.3 5.7 - -
-60 to —40 (ref.) 4.0 4.1 4.2 4.3 45 4.6 4.6 46 4.8 5.0 5.3 5.4 5.8 - -
—-70 to —60 (ref.) 4.2 4.2 4.4 45 4.6 4.7 4.8 48 49 5.1 5.5 5.5 5.9 - -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.3 3.4 3.6 3.7 3.9 4.0 4.1 4.1 4.3 45 5.0 5.1 5.6 - -

60 to 80 3.1 3.1 3.3 3.5 3.6 3.8 3.8 3.9 4.1 4.3 4.7 4.8 5.3 - -

40 to 60 2.8 2.8 3.0 3.2 3.3 3.5 3.5 3.5 3.7 3.9 4.4 4.4 5.0 - -

20 to 40 2.5 2.6 2.7 2.9 3.0 3.1 3.2 3.2 3.4 3.6 40 4.1 4.6 - -

0 to 20 2.2 2.3 2.4 2.6 2.7 2.8 2.9 2.9 3.1 3.2 3.6 3.7 4.2 - -
-20to 0 1.9 2.0 2.1 2.3 2.4 2.5 2.5 2.6 2.7 2.9 3.3 3.3 3.8 - -

-40 to —20 1.6 1.7 1.8 2.0 2.1 2.2 2.2 2.2 2.4 2.6 2.9 3.0 3.4 - -

-60 to —40 1.3 1.4 1.5 1.6 1.8 1.9 1.9 1.9 2.1 2.2 2.6 2.6 3.0 - -

-70 to —60 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 2.0 2.3 2.3 2.7 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16019105E-01 Visible Infrared OHARA S-LAL13 HOYA LAC13
Q1 7.26275723E+01 Power ser. eq. 04 26 CDGM H-LaK6A SCHOTT -
P2 6.52063855E-02 Frac. eq. (ref.) 04 2.6
Q2 1.91186180E-02 2022-/-1 |StP, AP, SP
PS | si1433626E01] [PodFreatAwd] C | POTET [Prod Frome®
Q3 4.17724888E-03 HIKARI GLASS CO,, LTD.




J-LAK14 Ng = 1.696800 Ne = 1.699792 Sl oo @

Glass code (e)

vg = b5b.52 Ve = 55.30 700553
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.66396 F-C_ | 0.012551 349/281 A [nm] T

1970 166573 F-C' | 0.012654 Golor Code (80%/5%) ggg 8-?8
1.530 1.67367 C-t 0.010465 370/285 300 017
1.129 1.68037 C-A 0.004393 CCl 310 078
1.064 1.68155 d-C 0.003826 B 0.00 320 0.42
t 1.68251 e-C 0.006818 G 0.46 330 0.57
s 1.68615 g—d 0.015540 R 0.46 340 0.70
' — 350 0.81
r 1.690789 h-g 0.005661 CTE-30.70) IE-1/°C]] 56 0 39597

Cc 1.692974 i- 0.015325 .
: : & : CTE(100,300) [1E-7/°C]| 70 380 0.954

Cc 1.693585 C-t 0.011076 Te [C] 662 390 0969
He-Ne 1.694153 e-C’ 0.006207 At [°C] 636 200 0978

D 1.696688 F-e 0.006447 StP [°C] 619 420 0.987
d 1.696800 i-F’ 0.021426 AP [°C] 645 440 0.991
e 1.699792 5 460 0.994
SP [°C] 739
F 1.705525 : 1 7 : 480 0.996
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.971 500 0.997
F 1.706239 c-t/F-C| 08338 Sp. heat [kJ/ke-K1| 0.610 550 0.999
g 1.712340 C-AF-C| _ 0.3500 Ht diffus. 106 ma/eee] 0.437 600 0.998
h 1.718001 d-CF-C 03048 : : 650 0.999
0.389 1.721457 o, FC| 05432 Shenicallpiopertieslicloss] 700 0.998
) 1727665 — — Acid res. (surface) 5 800 0.997
g-dF-C 1.2381 -
Alkaline detergent res. 4 900 0.995
g-F/F-C 0.5430 - -
s 04510 Climate resistance 2 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.82679870E+00 g/FC | 12210 Acid res. (powden| 4 1400 0.997
Al ~1.40346783E-02 C-t/F-C'| 08753 1600 0.992
A2 T170936348E-04 e-C' /F-C 0.4905 Mechanical properties 1800 0980
- F-e/F-C 0.5095 Knoop hardness |644 (6) 2000 0.958
i-F' /F-C’ 1.6932 Abrasion hardness| 114 d
A4 2.75933670E-04 - 2400 0.61
Young's mod. [GPa]| 109.0 :
A5 5.15919094E-06 Shear mod. [GPall 423
A6 9.87059817E-08 Deviation of relative partial disp. Pe? 01 : v a 0 289
A7 0.00000000E+00 APdC 0.0026 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0082 [1E-5 nm/om.Pa] | 1-90 3.63
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.1 3.2 3.3 3.5 3.6 3.7 3.7 3.8 3.9 4.1 4.4 45 4.9 5.3 5.6
60 to 80 (ref.) 3.0 3.1 3.2 3.3 3.5 3.6 3.6 3.6 3.8 4.0 4.3 4.4 4.8 5.2 5.4

40 to 60 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.8 4.2 4.2 4.6 5.0 5.2

20 to 40 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.5 3.7 4.0 4.1 4.4 4.8 5.1

0 to 20 2.8 2.8 3.0 3.1 3.2 3.3 3.3 3.3 3.5 3.6 3.9 4.0 4.3 4.7 5.0
-20to 0 2.8 2.8 3.0 3.1 3.2 3.3 3.3 3.3 3.4 3.6 3.9 3.9 4.3 4.7 49
-40 to —20 2.8 2.9 3.0 3.1 3.2 3.3 3.3 3.4 3.5 3.6 3.9 4.0 4.3 4.7 49
-60 to —40 (ref.) 3.0 3.0 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.8 4.1 4.1 4.5 4.8 5.0
—-70 to —60 (ref.) 3.2 3.2 3.4 3.5 3.6 3.7 3.7 3.7 3.8 4.0 4.3 4.3 4.6 5.0 5.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.1 2.1 2.3 2.4 2.5 2.6 2.7 2.7 2.8 3.0 3.4 3.4 3.8 4.2 4.5

60 to 80 1.9 1.9 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.8 3.1 3.2 3.6 4.0 4.2

40 to 60 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.2 2.3 2.5 2.8 2.9 3.3 3.6 3.9

20 to 40 1.4 1.4 1.6 1.7 1.8 1.9 1.9 1.9 2.1 2.2 2.5 2.6 2.9 3.3 3.5

0 to 20 1.1 1.1 1.3 1.4 1.5 1.6 1.6 1.6 1.8 1.9 2.2 2.3 2.6 3.0 3.2
-20to 0 0.8 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.6 1.9 2.0 2.3 2.6 2.9

-40 to —20 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.1 1.2 1.3 1.6 1.6 2.0 2.3 2.5

-60 to —40 0.3 0.4 0.5 0.6 0.7 0.7 0.8 0.8 0.9 1.0 1.3 1.3 1.7 2.0 2.2

-70 to —60 0.1 0.2 0.3 0.4 0.4 0.5 0.6 0.6 0.7 0.8 1.1 1.1 1.4 1.7 1.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.29541724E-01 Visible Infrared OHARA S-LAL14 HOYA LAC14
Q1 7.14831691E+01 Power ser. eq. 0.7 4.0 CDGM H-LAK51A SCHOTT N-LAK14
P2 9.73740252E-02 Frac. eq. (ref.) 0.7 41
G2 |  155700037E-02 30 54T [Tramaritanss
P3 2.81115754E-01 e AEg (A D)| A | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 3.25551411E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAK'I 8 Ng = 1.729160 Ne = 1.732343 729546
ass code (e)

vy = 54.61 Ve = 54.39 e
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.69519 F-C | 0.013352 343/278 A [nm] T

1970 169698 F-C' | 0.013465 Golor Code (80%/5%) ggg 8-?2
1.530 1.70502 C-t 0.011009 365/280 300 0.95
1129 1.71188 C-A__ | 0.004648 cel =0 054
1.064 171309 ¢-C__ | 0.004063 B 0.00 390 0.57
t 1.71409 e-C 0.007246 G 0.34 330 0.67
s 1.71789 g—d 0.016556 R 0.35 340 0.77
' — 350 0.85
A 1.720449 gF 0.007267 Thermal properties 260 5.508
: 1722782 he | 0006041 STEC070 e oll 56 360 0.508
c 1.725097 | 0016356 STeo0300 e a0 R e

c 1725745 C—t_ | 0011657 T ToT— T 568 390 0976

He-Ne 1.726348 e-C’ 0.006598 At [°C] 694 200 0983
D 1 729041 F'-e 0006867 StP [Oc] 61 9 420 0990
d 1.729160 i~F’ 0.022862 AP [°C] 647 440 0.993
e 1.732343 SP [°C] 749 460 0.995
F 1.738449 Relative partial dispersion Ht cndct. [W/m-K]| 0.876 ggg ggg;
F 1.739210 C-t/F-C| 08245 Sp. heat [kJ/kg-K]| 0.525 550 0.999
g 1.745716 C-AF-C| _ 0.3481 Ht diffus. (166 m/eee] 0.400 600 0.999
h 1.751757 d-C/F-C 0.3043 : : 650 0.999
0389 1.755445 o CFC| 05427 Gnleiiicalprepoitiopleigss 700 0.999
) 1762072 o, FC 12400 AC|d. res. (surface) 5 800 0.997
Alkaline detergent res. 3 900 0.996
g’F/F-C 0.5443 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) h_g/F_C 0.4524 Water res. (powder)| 1 1200 0.996
A0 2.93263885E+00 e/F-C | 12250 Acid ros (powden| 4 1400 0.992
Al ~1.42564324E-02 C-t/F-C'| 08657 1600 0.988
A2 1 92506617E-04 e-C'/F-C 0.4900 Mechanical properties 1800 0979
- F-e/F-C 0.5100 Knoop hardness | 738 (7) 2000 0.953
A3 2.06017616E-02 -
i-F' /F-C’ 1.6979 Abrasion hardness| 68 2200 0.87
A4 2.93008969E-04 - 2400 0.60
Young's mod. [GPa]| 118.7
A5 6.61918495E-06 sh 4 [oPall 46.0
A6 7.33494598E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 292
A7 0.00000000E+00 APdC 0.0024 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0085 [1E-5 nm/om.Pa] | 168 417
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.6 3.7 3.9 4.0 4.1 4.2 4.2 4.4 4.6 4.9 5.0 5.4 5.8 6.1
60 to 80 (ref.) 3.4 3.5 3.7 3.8 3.9 4.0 4.0 4.1 4.2 44 4.8 4.8 5.3 5.7 6.0

40 to 60 3.3 3.3 3.5 3.6 3.7 3.9 3.9 3.9 4.1 4.3 4.6 4.7 5.1 55 5.8

20 to 40 3.2 3.2 3.4 3.5 3.6 3.8 3.8 3.8 4.0 4.2 4.5 4.6 5.0 54 5.6

0 to 20 3.1 3.2 3.3 3.5 3.6 3.7 3.7 3.8 3.9 4.1 4.4 45 4.9 5.3 5.5
-20to 0 3.1 3.2 3.3 3.5 3.6 3.7 3.7 3.8 3.9 4.1 4.4 45 4.8 5.2 5.5
-40 to —20 3.2 3.2 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.1 4.4 45 49 5.2 5.5
-60 to —40 (ref.) 3.4 3.4 3.6 3.7 3.8 3.9 3.9 4.0 4.1 4.3 4.6 4.6 5.0 5.4 5.6
—-70 to —60 (ref.) 3.6 3.6 3.8 3.9 4.0 4.1 4.1 4.2 4.3 45 4.8 48 5.2 5.6 5.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.5 2.5 2.7 2.8 2.9 3.1 3.1 3.1 3.3 3.5 3.8 3.9 4.3 4.7 5.0

60 to 80 2.3 2.3 2.5 2.6 2.7 2.8 2.9 2.9 3.1 3.2 3.6 3.7 4.1 45 4.7

40 to 60 2.0 2.0 2.2 2.3 2.4 2.6 2.6 2.6 2.8 2.9 3.3 3.3 3.7 4.1 4.4

20 to 40 1.7 1.8 1.9 2.0 2.2 2.3 2.3 2.3 2.5 2.6 3.0 3.0 3.4 3.8 4.1

0 to 20 1.4 1.5 1.6 1.8 1.9 2.0 2.0 2.0 2.2 2.4 2.7 2.7 3.1 3.5 3.7
-20to 0 1.2 1.2 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.1 2.4 2.4 2.8 3.2 3.4

-40 to —20 0.9 0.9 1.1 1.2 1.3 1.4 1.4 1.5 1.6 1.8 2.1 2.1 2.5 2.8 3.1

-60 to —40 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.2 1.3 1.5 1.8 1.8 2.1 2.5 2.7

-70 to —60 0.4 0.5 0.6 0.7 0.8 0.9 0.9 1.0 1.1 1.2 1.5 1.6 1.9 2.2 2.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18293410E-01 Visible Infrared OHARA S-LAL18 HOYA TACS8
Q1 6.70082181E+01 Power ser. eq. 0.6 6.6 CDGM H-LaK52 SCHOTT N-LAK34
P2 7.73335459E-02 Frac. eq. (ref.) 0.7 7.0
Q2 1.69418126E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 314497232E-01| |[Prod.Frea (AtoD)] B | 2016-4-1 [Prod. Freq,
Q3 3.89398254E-03 HIKARI GLASS CO,, LTD.




J-LAKO1 ng = 1.640000 N, = 1.642536 ey

Glass code (e)

Vg = 60.20 Ve = 59.99 643600

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 161017 F-C_ | 0.010632 357/297 A [nm] T

1970 161186 F-C' | 0.010711 Color Code (80%/5%) ggg 55

1.530 1.61943 C-t 0.009136 370/300 300 0.07

1.129 1.62567 C-A’ 0.003784 CCl 310 0.15

1.064 1.62673 d-C 0.003261 B 0.00 320 0.28

t 1.62760 e—C 0.005797 G 0.44 330 0.44

s 1.63083 g—d 0.013088 R 0.39 340 0.60

; _ 350 0.74

A 1.632955 g-F 0.005717 T Beals 560 o84

r 1.634863 h—g 0.004730 CTEC-30.70) IE-1/°C]] 60 0 5,504

C’ 1.636739 g 0.012764 CTE00.300) E-7°0l| 77 380 0.942

C 1637261 C _t’ 0009658 Tg [OC] 655 390 0963
He-Ne 1.637746 e-C 0.005275 At [°C] 679 200 0976

D 1.639905 F-e 0.005436 5 420 0.987

StP [°C] 610
d 1.640000 i-F’ 0.017880 AP [°C] 638 440 0.991
460 0.993
e 1.642536 e 736 150 o5
F 1.647371 Relative partial dispersion Ht cndct. [W/m-K]| 1.170 500 0:997
F 1.647972 C-t/F-C| 08593 Sp. heat [kJ/kg-K]| 0.775 550 0.998
g 1.653088 C-AF-C| 0.3559 Ht diffus. (-6 m/eee] 0,501 600 0.996
h 1.657818 d-C/F-C 0.3067 S o Tolaoc] 650 0.997
0.389 1.660696 o C,F-—C 05452 .emlca properties [class 700 0.997
) 1665852 — — Acid res. (surface) 6 800 0.996
g-d/F-C 1.2310 ,
Alkaline detergent res. 4 900 0.996
gF/F-C| 05377 oi - 2 1000 0.997
: h—a F-C 0.4449 imate resistance .
Coef. disp. form. (pwr ser.) __g - 1' 00 Water res. (powder)| 4 1200 0.998
A0 2.64746203E+00 e /F-C 2005 Acid res. (powder)| 4 1400 0.993
Al ~1.31056736E-02 c-t/F-C'| 09017 1600 0.990
A2 1 66347533E-04 e-C' /F-C 0.4925 Mechanical properties 1800 0976
3 1 55169536E-02 F-e/F-C'| 05075 Knoop hardness |622 (6) 2000 0.955
: i-F' /F'-C’ 1.6693 Abrasion hardness| 92 2200 0.87
A4 1.92870468E-04 ; 2400 0.62
A5 4.84379496E—06 Young's mod. [GPal| 131.6 )
A6 -7.97499057E-09 Deviation of relative partial disp. S:;e?r mOfi. [CiPa] 042273
A7 0.00000000E+00 APdC 0.0023 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0056 [1E-5 nm/om.Pa] | 2-22 3.01
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.9 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.5 3.7 4.0 4.0 4.4 4.8 5.0
60 to 80 (ref.) 2.8 2.8 2.9 3.0 3.1 3.2 3.2 3.3 3.4 3.5 3.9 3.9 4.3 4.6 4.8

40 to 60 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.1 3.2 3.4 3.7 3.7 4.1 4.4 4.6

20 to 40 2.6 2.6 2.7 2.8 2.9 3.0 3.0 3.0 3.1 3.3 3.6 3.6 3.9 4.2 4.4

0 to 20 2.5 2.5 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.2 3.5 3.5 3.8 4.1 4.3
-20to 0 2.5 2.5 2.6 2.7 2.8 2.8 2.9 2.9 3.0 3.1 3.4 3.4 3.7 4.0 4.2
-40 to —20 2.5 2.6 2.6 2.7 2.8 2.9 2.9 2.9 3.0 3.2 3.4 3.5 3.7 4.0 4.2
-60 to —40 (ref.) 2.7 2.7 2.8 2.9 2.9 3.0 3.0 3.1 3.2 3.3 3.5 3.6 3.8 4.1 4.3
—-70 to —60 (ref.) 2.9 2.9 3.0 3.0 3.1 3.2 3.2 3.2 3.3 3.4 3.7 3.7 40 4.3 4.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.4 2.5 2.7 3.0 3.0 3.4 3.7 3.9

60 to 80 1.7 1.7 1.8 1.9 2.0 2.1 2.1 2.2 2.3 2.4 2.7 2.8 3.1 3.5 3.6

40 to 60 1.4 1.5 1.5 1.6 1.7 1.8 1.8 1.9 2.0 2.1 2.4 2.5 2.8 3.1 3.3

20 to 40 1.2 1.2 1.3 1.4 1.4 1.5 1.6 1.6 1.7 1.8 2.1 2.1 2.5 2.8 2.9

0 to 20 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.3 1.4 1.5 1.8 1.8 2.1 2.4 2.6
-20to 0 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.1 1.2 1.5 1.5 1.8 2.1 2.2

-40 to —20 0.4 0.4 0.4 0.5 0.6 0.7 0.7 0.7 0.8 0.9 1.2 1.2 1.5 1.7 1.9

-60 to —40 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.4 0.5 0.6 0.8 0.9 1.1 1.4 1.5

-70 to —60 0.1 -0.1 0.0 0.0 0.1 0.2 0.2 0.2 0.3 0.4 0.6 0.6 0.9 1.1 1.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.29784042E-01 Visible Infrared OHARA S-BSM81 HOYA LACLG60
Q1 7.09731124E+01 Power ser. eq. 04 1.3 CDGM H-LaK4L SCHOTT N-LAK21
P2 7.95375652E-02 Frac. eq. (ref.) 04 1.5
Q2 151159467E-02 2062-1-1 StP. AR, SF
P3 2.74972273E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 3.44195443E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LAKO?2 ng = 1.670000  n, = 1.672786 s ol
Glass code (e)

Vg = 57.35 Ve = 5712 673571
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)

2.058 1.64015 F-C 0.011683 343/278 nm r

1970 164172 F-C | 0011779 Golor Code (80%/5%) 280 0.06
1.530 1.64880 C-t 0.009670 360/280 %gg 8;:53
1.129 1.65483 C-A 0.004080 CCl 310 0.39
1.064 1.65589 d-C 0.003560 B 0.00 320 0.54
t 1.65677 e-C 0.006346 G 0.43 330 0.67
s 1.66011 g—d 0.014465 R 0.43 340 0.78
A 1.662360 eF 0.006342 Thermal properties 350 0.86
: 1.664409 h-g | 0.005265 STe070 el 63 350 2

C’ 1.666440 i_’g 0.014243 CTE(100,300) [1E-7/°C]| 78 380 0:965

C 1667008 C_t’ 0010238 Tg [OC] 645 390 0975
He-Ne 1.667537 e-C 0.005778 At [°C] 675 200 0981

D 1.669896 F-e 0.006001 StP [°C] 599 420 0.986

d 1.670000 i-F’ 0.019921 5 440 0.988
1677786 AP [°C] 629 260 0992

e . SP [°C] 730 )

F 1.678123 Relative partial dispersion Ht cndct. [W/m-K]| 0.788 ggg 8ggg

F 1.678787 C-t/F-C| 08277 Sp. heat [kJ/kg-K]| 0.532 550 0.998

g 1.684465 C-AF-C| 03492 Ht diffus. (166 m2/eec] 0.395 600 0.997
h 1.689730 d-C/F-C 0.3047 : : 650 0.998
0389 1692942 oy 05432 Chemical properties [class] 700 0.999
) 1.698708 — — - Acid res. (surface) 5 800 0998
g-dF-C 1.2381 -
— — Alkaline detergent res. 4 900 0997
g’F/F-C 0.5428 Climate resistance 2 1000 0.997
Coef. disp. form. (pwr ser.) h_g/F_C 0.4507 Water res. (powder)| 3 1200 0.997
AO 2.74008995E+00 e/F-C | 12191 Acid res. (powder)| 5 1400 0.992
Al ~1.20461104E-02 Ct/F-C| 08692 : : 1600 0.988
A2 T175410927E-04 e-C' /F-C 0.4905 Mechanical properties 1800 0975
' F-e/F-C'| 05095 Knoop hardness 631 (6) 2000 0.954
A3 1.76614454E-02 -
i-F' /F-C’ 1.6912 Abrasion hardness| 139 2200 0.86
A4 1.89317290E-04 - 2400 0.65
Young's mod. [GPa]| 96.6 .
A5 1.04494737E-05 sh 4. [cPall 376
A6 -1.62215193E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 283
A7 0.00000000E+00 APdC 0.0016 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0053 [1E-5 nm/om.Pa] | 1-87 3.75
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 1.4 1.4 1.5 1.7 1.8 1.9 1.9 2.0 2.1 2.3 2.6 2.6 3.0 3.4 3.6
60 to 80 (ref.) 1.3 1.3 1.5 1.6 1.7 1.8 1.8 1.9 2.0 2.2 2.5 2.5 2.9 3.2 3.5

40 to 60 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.1 2.4 2.4 2.8 3.1 3.3

20 to 40 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.8 2.0 2.3 2.3 2.7 3.0 3.2

0 to 20 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.7 1.8 1.9 2.2 2.3 2.6 2.9 3.1
-20to 0 1.2 1.2 1.4 1.5 1.5 1.6 1.7 1.7 1.8 1.9 2.2 2.3 2.6 2.9 3.1
-40 to —20 1.3 1.3 1.5 1.6 1.6 1.7 1.8 1.8 1.9 2.0 2.3 2.3 2.6 2.9 3.1
-60 to —40 (ref.) 1.5 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.1 2.2 2.5 2.5 2.8 3.1 3.3
—-70 to —60 (ref.) 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.2 2.3 2.4 2.7 2.7 3.0 3.3 3.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 0.4 0.4 0.5 0.6 0.8 0.9 0.9 0.9 1.1 1.2 1.5 1.6 1.9 2.3 2.5

60 to 80 0.2 0.2 0.4 0.5 0.6 0.7 0.7 0.7 0.9 1.0 1.3 1.4 1.7 2.1 2.3

40 to 60 0.0 0.0 0.1 0.2 0.3 0.4 0.5 0.5 0.6 0.8 1.1 1.1 1.4 1.8 2.0

20 to 40 -0.3 -0.2 0.1 0.0 0.1 0.2 0.2 0.2 0.4 0.5 0.8 0.8 1.2 1.5 1.7

0 to 20 -0.5 -0.4 -0.3 -0.2 0.1 0.0 0.0 0.0 0.1 0.3 0.5 0.6 0.9 1.2 1.4
-20to 0 -0.7 -0.7 -0.5 -0.5 -04 | -0.3 -0.3 -0.2 0.1 0.0 0.3 0.3 0.6 0.9 1.1

-40 to —20 -0.9 -0.9 -0.8 -0.7 -0.6 -0.5 -0.5 -0.5 -04 | -0.2 0.0 0.0 0.3 0.6 0.8

-60 to —40 -1.2 -1.1 -10| -09 -0.8 -0.8 -0.7 -0.7 -0.6 -0.5 -0.3 -0.2 0.0 0.3 0.5

-70 to —60 -1.3 -1.3 -1.2 -1.1 -10| -09 -0.9 -0.9 -08 | -0.7 -05| 04| -02 0.1 0.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16396191E-01 Visible Infrared OHARA - HOYA -
Q1 7.13715725E+01 Power ser. eq. 0.5 9.8 CDGM - SCHOTT -
P2 2.60772282E-02 Frac. eq. (ref.) 0.7 10.2
Q2 2.34562516E-02 2062-1-1 {StP. AR, SP, Prod Freq.
-8 ransmittance
P3 341070979E-01| [Prod.Frea (AtoD)] D | 2018-4-1 [Prod. Freq,
Q3 5.05461332E-03 HIKARI GLASS CO,, LTD.




J-LAKO4

Ny

1.651000

Ne

1.653760

Vd

96.24

Ve

95.98

Glass code (d)

651562

Glass code (e)

654560

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.62280 F-C | 0011576 346/296 A [nm] T
1970 1.62421 F-C | 0011678 Golor Code (80%/5%) ggg 57
1.530 1.63062 C-t 0.009409 360/300 300 0.08
1.129 1.63623 C-A 0.004003 CCl 310 0.19
1.064 1.63724 d-C 0.003515 B - 320 037

t 1.63808 e-C 0.006275 G - 330 0.57

s 1.64129 g—d 0.014373 R - 340 0.73

A ) -F ) - 350 0.84

R

r : g : CTE(-30,70) [1E-7/°C]| 66 370 0.953
Cc 1.647485 i- 0.014207 .

. I8 : CTE(100,300) [1E-7/°C]| 83 380 0.974

c 1.648044 C-t 0.009968 Tg [°C] 647 390 0.984
He-Ne 1.648566 e-C’ 0.005716 At [°C] 687 200 0990

D 1.650897 F-e | 0.005962 P FC] - 420 0.995
d 1.651000 i-F’ 0.019858 AP [°C] — 440 0.996
e 1.653760 5 460 0.996
: SP [°C] -
F 1.659061 : o T " 480 0.997
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.979 500 0.998
F 1.659722 C-t/F-C 0.8128 Sp. heat [kJ/kg-K][ 0.636 550 0.999
g 1.665373 C-AF-C| 0.3458 Ht diffus. (-0 mo/eee] 0,471 600 0.999
h 1.670621 d-C/F-C 0.3036 : : 650 0.998
0.389 1673825 o Fc | 05421 Shenicallpiopertieslicloss] 700 0.997
) 1679580 — — Acid res. (surface) 6 800 0.993
g-dF-C 1.2416 -

Alkaline detergent res. 4 900 0.998

g-F/F-C 0.5453 - -
s 0.4534 Climate resistance 2 1000 0.997

Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.999

A0 2.67775568E+00 e/F-C | 12273 Ao res. (powden| 4 1400 0.997
Al ~1.09363526E-02 C-t/F-C'| 08536 1600 0.992

eC F-C| 04895 Mechanical properties 1800 0.978
A2 -1.12368235E-04

F-e/F-C'| 05105 Knoop hardness [612 (6) 2000 0.964
A3 1.71233781E-02 -

i-F' /F-C’ 1.7005 Abrasion hardness| 96 2200 0.900
A4 2.57310134E-04 ; 2400 0.79

Young's mod. [GPa]| 100.2 :
A5 2.54752519E-06 sh 4 [cPall 390
A6 1.89782794E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 284
A7 0.00000000E+00 APdC 0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0047 [1E-5 nm/om.Pa] | 2-0% 3.27
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.2 3.2 3.3 3.5 3.6 3.7 3.8 3.8 4.0 4.2 4.6 4.6 5.1 5.6 5.8
60 to 80 (ref.) 3.1 3.1 3.3 3.4 3.5 3.6 3.7 3.7 3.9 4.1 4.5 45 5.0 54 5.7

40 to 60 3.0 3.0 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.9 4.3 4.4 4.8 5.2 5.5

20 to 40 2.9 2.9 3.1 3.2 3.3 3.4 3.5 3.5 3.7 3.8 4.2 4.2 4.7 5.1 5.3

0 to 20 2.9 2.9 3.0 3.2 3.3 3.4 3.4 3.4 3.6 3.8 4.1 4.2 4.5 4.9 5.2
-20to 0 2.9 2.9 3.1 3.2 3.3 3.4 3.4 3.4 3.6 3.7 4.1 4.1 4.5 4.9 5.1
-40 to —20 3.0 3.0 3.1 3.2 3.3 3.5 3.5 3.5 3.6 3.8 4.1 4.2 4.5 49 5.1
-60 to —40 (ref.) 3.2 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.8 3.9 4.2 4.3 4.6 5.0 5.2
—-70 to —60 (ref.) 3.4 3.4 3.5 3.6 3.7 3.8 3.8 3.9 40 4.1 4.4 45 4.8 5.1 5.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.2 2.3 2.5 2.6 2.7 2.8 2.8 3.0 3.1 3.5 3.6 4.1 45 4.8

60 to 80 2.0 2.0 2.2 2.3 2.4 2.5 2.6 2.6 2.8 2.9 3.3 3.4 3.8 4.2 4.5

40 to 60 1.7 1.8 1.9 2.0 2.1 2.3 2.3 2.3 2.5 2.7 3.0 3.1 3.5 3.9 4.2

20 to 40 1.5 1.5 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.4 2.7 2.8 3.2 3.6 3.8

0 to 20 1.3 1.3 1.4 1.5 1.6 1.7 1.8 1.8 1.9 2.1 2.4 2.5 2.9 3.2 3.5
-20to 0 1.0 1.1 1.2 1.3 1.4 1.5 1.5 1.5 1.7 1.8 2.1 2.2 2.5 2.9 3.1

-40 to —20 0.8 0.8 0.9 1.0 1.1 1.2 1.2 1.3 1.4 1.5 1.8 1.9 2.2 2.6 2.7

-60 to —40 0.6 0.6 0.7 0.8 0.9 1.0 1.0 1.0 1.1 1.3 1.5 1.6 1.9 2.2 2.4

-70 to —60 0.4 0.4 0.5 0.6 0.7 0.8 0.8 0.8 0.9 1.1 1.3 1.4 1.7 2.0 2.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type

P1 1.21788068E-01 Visible Infrared OHARA S-LAL54 HOYA
Q1 8.13149626E+01 Power ser. eq. 04 40 CDGM H-LaK10 SCHOTT N-LAK22
P2 7.22172241E-02 Frac. eq. (ref.) 04 40
Q2 1.69321714E-02 2022-7-1 |Prod. Freq.
2019-4-1 | Transmittance
P3 2.86455337E-01 Prod. Frea. (AtoD)] D | 201841 |Prod. Freq.
Q3 3.94241726E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LAKO6 ng = 1.677900 N, = 1.681085 s ok
Glass code (e)

Vg = 50.67 Ve = 50.39 681504
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.64833 F-C_ | 0013379 366/335 A [nm] T

1.970 164966 F-C__ | 0.013516 Color Code (80%/5%) 25 -
1.530 1.65584 C-t 0.010432 380/340 300 —
1.129 1.66150 C-A 0.004518 CClI 310 -
1.064 1.66256 d-C 0.004023 B - 320 -
t 1.66345 e-C 0.007208 G - 330 0.01
s 1.66693 g—d 0.016788 R - 340 0.16
; _ 350 0.47
A 1.669359 g-F 0.007432 Tl praper s 260 071
r 1.671612 h—g 0.006246 CTE(30.70) 1E-7/°C]| 63 370 0.35
C’ 1.673877 |—’g 0.017070 GTE100300) LiE7°a1| 75 380 0013

Cc 1.674514 C-t 0.011069 Tg [°C] 650 390 0.949

He-Ne 1.675110 e-C’ 0.006571 At [°C] 690 200 0967
D 1.677781 F-e 0.006945 StP [°C] - 420 0.982
d 1.677900 i-F 0.023728 AP [C] — 440 0.987
e 1.681085 5 460 0.989
SP [°C] -
F 1.687256 - 1 - 480 0.992
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.843 500 0.994
F 1.688030 c-t/F-C| 07797 Sp. heat [kJ/kg K| 0.522 550 0.996
g 1.694688 C-AF-C| 0.3377 Ht diffus. [1E-6 m2/cec] 0.419 600 0.995
h 1.700934 d-C/F-C 0.3007 : : 650 0.995
0389 1.704781 oCF-Cc| 05388 Gleiiicalprepoitioplieiass 700 0.995
) 1711758 — — Acid res. (surface) 6 800 0.991
g-d/F-C 1.2548 .
Alkaline detergent res. 3 900 0.997
g-F/F-C 0.5555 , :
s 0.4669 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
A0 2.75830673E+00 g/FC | 12759 Ao res. (powden| 4 1400 0.993
Al ~1.04979587E-02 c-t/F-C| 08190 1600 0.992
eC /F-C| 04862 Mechanical properties 1800 0.985
A2 -8.63280601E-05
F-e/F-C'| 05138 Knoop hardness [523 (5) 2000 0.974
i-F' /F-C’ 1.7555 Abrasion hardness| 138 :
A4 3.88736963E-04 - 2400 0.82
Young's mod. [GPa]| 89.5
A5 -3.98876195E-07 Shear mod. [GPall 34.9
A6 8.98869177E-07 Deviation of relative partial disp. Pe? 01 : v a 0 281
A7 0.00000000E+00 APdC 0.0006 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0038 [1E-5 nm/om.Pa] | 2-33 3.83
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.4 3.4 3.8 3.9 4.1 4.1 4.2 4.4 4.6 5.1 5.2 5.7 6.3 6.7
60 to 80 (ref.) 3.2 3.3 3.3 3.6 3.8 3.9 4.0 4.0 4.2 45 4.9 5.0 5.5 6.1 6.5

40 to 60 3.0 3.1 3.1 3.5 3.6 3.7 3.8 3.8 4.0 4.2 4.7 4.8 5.3 5.8 6.2

20 to 40 2.9 3.0 3.0 3.3 3.4 3.6 3.6 3.6 3.8 4.1 4.5 45 5.0 55 5.9

0 to 20 2.8 2.9 2.9 3.2 3.3 3.4 3.5 3.5 3.7 3.9 4.3 4.4 4.8 5.3 5.7
-20to 0 2.8 2.8 2.8 3.1 3.2 3.4 3.4 3.4 3.6 3.8 4.2 4.2 4.7 5.1 5.5
-40 to —20 2.8 2.8 2.8 3.1 3.2 3.4 3.4 3.4 3.6 3.8 4.2 4.2 4.6 5.0 5.4
-60 to —40 (ref.) 2.9 3.0 3.0 3.2 3.3 3.4 3.5 3.5 3.7 3.8 4.2 4.2 4.6 5.0 5.4
—-70 to —60 (ref.) 3.0 3.1 3.1 3.4 3.5 3.6 3.6 3.6 3.8 4.0 4.3 4.4 4.7 5.1 5.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.3 2.4 2.4 2.8 2.9 3.0 3.1 3.1 3.3 3.6 4.1 4.1 4.7 5.2 5.7

60 to 80 2.1 2.2 2.2 2.5 2.6 2.8 2.8 2.9 3.1 3.3 3.8 3.8 4.4 4.9 5.3

40 to 60 1.8 1.9 1.9 2.2 2.3 2.5 2.5 2.5 2.7 2.9 3.4 3.4 3.9 45 4.8

20 to 40 1.5 1.5 1.5 1.9 2.0 2.1 2.1 2.2 2.4 2.6 3.0 3.1 3.5 4.0 4.4

0 to 20 1.2 1.2 1.2 1.5 1.6 1.8 1.8 1.8 2.0 2.2 2.6 2.7 3.1 3.6 3.9
-20to 0 0.9 0.9 0.9 1.2 1.3 1.4 1.5 1.5 1.7 1.9 2.2 2.3 2.7 3.1 3.5

-40 to —20 0.5 0.6 0.6 0.9 1.0 1.1 1.1 1.1 1.3 1.5 1.8 1.9 2.3 2.7 3.0

-60 to —40 0.2 0.3 0.3 0.5 0.6 0.7 0.8 0.8 0.9 1.1 1.5 1.5 1.9 2.2 2.5

-70 to —60 0.0 0.1 0.1 0.3 0.4 0.5 0.5 0.5 0.7 0.8 1.2 1.2 1.5 1.9 2.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.21365270E-01 Visible Infrared OHARA - HOYA -
Q1 8.80127306E+01 Power ser. eq. 04 2.6 CDGM - SCHOTT -
P2 1.94847920E-02 Frac. eq. (ref.) 0.6 2.2
o L
P3 3.50024335E-01 Prod. Frea. (AtoD)] D | 201841 |Prod. Freq.
Q3 5.68536774E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-LAKO9 ng = 1734000 N, = 1.737395 e
Glass code (e)
Vg = 51.51 Ve = 51.28 737513
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 169915 F-C | 0.014250 346/287 A [nm] T
1970 1.70092 F-C' | 0.014379 Golor Code (80%/5%) ggg 8-83
1.530 1.70893 C-t 0.011553 370/290 300 0.19
1129 1.71586 C-A__| 0004915 cel =0 KL
1.064 1.71710 d-C 0.004320 B 0.00 320 050
t 1.71813 e-C 0.007715 G 0.34 330 0.64
s 1.72207 g—d 0.017739 R 0.36 340 0.76
; _ 350 0.84
A 1.724765 gF 0.007809 Thermal properties 260 5.500
: 1727227 he | 0006518 STEC070 e el] 49 360 0.900
((;:' : ;ggggg CI:_’gt 88} ;;gg CTE(100,300) [1E-7/°C]| 63 380 0.961
. - - Tg [°C] 640 390 0.974
He—Ne 1.731008 e—C’ 0.007028 Af [°C] 670 200 0981
D 1733873 F-e | 0007351 s Tl T96 420 0.989
d 1.734000 i-F’ 0.024693 S 440 0.992
1737395 AP [0l | 625 260 0.994
e . SP [°C] 727 )
F 1.743930 Relative partial dispersion Ht cndct. [W/m-K]| 0.851 ggg 883?
F 1.744746 c-t/F-C| 08107 Sp. heat [kJ/kg K| 0.546 550 0.997
: :;g;;gg C-AF-C|  0.3449 Ht diffus. (166 m2/ee] 0.389 600 0.998
. d-C/F-C 0.3032 - - 650 0.998
0.389 1762247 s o Fc| 05414 Shenicallpiopertieslicloss] 700 0.998
) 1.769439 o, FC 12448 AC|d. res. (surface) 2 800 0.997
oFFC 05480 Alklalme deter.gent res. 1 900 0.996
s 0.4574 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.94471329E+00 g/FC | 12421 Acid res. (powden| 4 1400 0.993
Al ~1.39489672E-02 C-t/F-C| 08512 : : 1600 0.989
A2 T2 08989528E—04 e-C' /F-C 0.4888 Mechanical properties 1800 0975
' F-e/F-C'| 05112 Knoop hardness [666 (7) 2000 0.949
A3 2.21246396E-02 - 00 086
i-F' /F-C’ 1.7173 Abrasion hardness 70 22 :
A4 2.96283761E-04 - 2400 0.60
Young's mod. [GPa]| 97.7
A5 1.28986233E-05 sh 4 [oPall 377
A6 -4.34524857E-08 Deviation of relative partial disp. Pe?r moy : v a 0 297
A7 0.00000000E+00 APdC 0.0027 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0099 [1E-5 nm/om.Pa] | 223 4
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.7 5.7 5.9 6.1 6.2 6.4 6.4 6.5 6.7 6.9 7.4 1.4 8.0 8.5 8.8
60 to 80 (ref.) 5.6 5.6 5.8 5.9 6.1 6.2 6.2 6.3 6.5 6.7 7.2 7.3 7.8 8.3 8.6

40 to 60 5.4 5.4 5.6 5.7 5.9 6.0 6.1 6.1 6.3 6.5 7.0 7.0 7.5 8.0 8.3

20 to 40 5.3 5.3 55 5.6 5.7 5.9 5.9 5.9 6.1 6.3 6.8 6.8 7.3 7.8 8.1

0 to 20 5.2 5.2 5.4 5.5 5.6 5.7 5.8 5.8 6.0 6.2 6.6 6.7 7.1 7.6 7.9
-20to 0 5.1 5.2 5.3 5.4 5.5 5.7 5.7 5.8 5.9 6.1 6.5 6.6 7.0 1.5 1.7
-40 to —20 5.1 5.1 5.3 5.4 5.6 5.7 5.7 5.8 5.9 6.1 6.5 6.6 7.0 1.4 1.7
-60 to —40 (ref.) 5.3 5.3 5.4 5.6 5.7 5.8 5.8 5.9 6.0 6.2 6.6 6.6 7.0 1.4 1.7
—-70 to —60 (ref.) 5.4 5.9 5.6 5.7 5.8 5.9 6.0 6.0 6.2 6.4 6.7 6.8 7.2 15 7.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.6 4.7 4.9 5.0 5.1 5.3 5.3 5.4 5.6 5.8 6.3 6.3 6.9 1.4 1.7

60 to 80 4.4 4.4 4.6 48 49 5.0 5.1 5.1 5.3 5.5 6.0 6.1 6.6 7.1 7.4

40 to 60 4.1 4.1 4.3 44 4.6 4.7 4.7 48 5.0 5.2 5.6 5.7 6.2 6.6 7.0

20 to 40 3.8 3.8 4.0 4.1 4.2 44 4.4 44 4.6 48 5.2 5.3 5.8 6.2 6.5

0 to 20 3.5 3.5 3.7 3.8 3.9 4.0 4.1 4.1 4.3 45 49 49 5.4 5.8 6.1
-20to 0 3.2 3.2 3.3 3.4 3.6 3.7 3.7 3.8 3.9 4.1 4.5 45 5.0 5.4 5.7

-40 to —20 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.6 3.8 4.1 4.2 4.6 5.0 5.2

-60 to —40 2.5 2.6 2.7 2.8 2.9 3.0 3.0 3.1 3.2 3.4 3.7 3.8 4.2 45 4.8

-70 to —60 2.3 2.3 2.4 2.5 2.6 2.8 2.8 2.8 3.0 3.1 3.5 3.5 3.9 4.2 4.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14720056E-01 Visible Infrared OHARA S-LAL59 HOYA TAC4
Q1 6.62725947E+01 Power ser. eq. 0.5 5.1 CDGM H-LaK54 SCHOTT -
P2 3.41846070E-02 Frac. eq. (ref.) 0.7 54
G2 |  244930862E-02 301541 [Tramaritanss
P3 350153501E-01|  [Prod Frea AtoD)] C | 2018-4-1 [Prod. Freq.
Q3 5.17125611E-03 HIKARI GLASS CO,, LTD.




J-LAKO11 g = 1741000 N, = 1.744347 ey

Glass code (e)

Vg = 52.77 Ve = 52.53 744525
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70674 F-C_ | 0.014043 346/276 A [nm] T
1970 170848 F-C' | 0014170 Color Code (80%/5%) ggg 8-%
1.530 1.71632 C-t 0.011384 370/280 -
: 300 0.25
1129 1.72312 C-A__| 0004845 cel =0 050
1.064 1.72434 d-C 0.004259 B 0.00 320 050
t 1.72536 e-C 0.007606 G 0.37 330 0.64
s 1.72924 g—d 0.017468 R 0.37 340 0.75
' — 350 0.83
T e ok e
S 1.736741 = 0017361 HLLLALUIRT B 370] 0.9
: : & : CTE(100,300) [1E-7/°C]| 68 380 0.959

C 1737418 C_t’ 0012061 Tg [OC] 655 390 0973
He-Ne 1.738050 e-C 0.006929 At [°C] 685 200 0981

D 1740875 F-e | 0007241 s Tl 609 420 0.989

d 1.741000 i~F’ 0.024241 AP [°C] 638 440 0.992
e 1.744347 SP [°C] 739 128 833?
F 1.750784 Relative partial dispersion Ht cndct. [W/m-K]| 0.910 500 0:998
F 1.751588 c-t/F-C| 08107 Sp. heat [kJ/ke-K]| 0.540 550 0.999
g 1.758468 C-A'/F-C|__0.3450 Ht diffus. 106 mz/eee] 0.403 600 0.999
h 1.764870 d-C/F-C 0.3033 : : 650 0.999
0.389 1.768784 o, FC| 05416 Shenicallpiopertieslicloss] 700 0.998
) 1.775829 — — Acid res. (surface) 6 800 0.999
g-dF-C 1.2439 -
Alkaline detergent res. 3 900 0.999
g-F/F-C 0.5472 - -
s 0.4559 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 2.96970289E+00 g/FC | 12363 Acid res. (powden| 4 1400 0.994
Al ~1.38160772E-02 C-t/F-C'| 08512 1600 0.994
A2 1 88539623E-04 e-C' /F-C 0.4890 Mechanical properties 1800 0981
' F-e/F-C'| 05110 Knoop hardness |635 (6) 2000 0.952
A3 2.18448120E-02 -
i-F' /F'-C’ 1.7107 Abrasion hardness| 50 2200 0.87
A4 3.20709012E-04 - 2400 0.62
Young's mod. [GPa]| 101.8 :
A5 8.12772786E-06 sh 4. [cPall 392
A6 7.94854532E-08 Deviation of relative partial disp. Pe?r moy : v a 0 299
A7 0.00000000E+00 APdC 0.0023 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0086 [1E-5 nm/om.Pa] | 1-82 419
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.7 4.8 4.9 5.1 5.2 5.4 5.4 5.5 5.7 5.9 6.3 6.4 6.9 1.5 7.8
60 to 80 (ref.) 4.6 4.7 4.9 5.0 5.1 5.3 5.3 5.4 5.6 5.8 6.2 6.3 6.8 7.3 7.6

40 to 60 45 4.5 4.7 4.9 5.0 5.2 5.2 5.2 5.4 5.6 6.1 6.1 6.6 7.1 7.4

20 to 40 4.4 4.5 4.6 4.8 4.9 5.1 5.1 5.1 5.3 5.5 5.9 6.0 6.5 6.9 7.3

0 to 20 4.4 4.4 4.6 4.7 4.9 5.0 5.0 5.1 5.2 5.4 5.8 5.9 6.4 6.8 7.1
-20to 0 4.4 4.4 4.6 4.7 4.9 5.0 5.0 5.1 5.2 5.4 5.8 5.9 6.3 6.8 7.1
-40 to —20 45 4.5 4.7 48 4.9 5.1 5.1 5.1 5.3 5.5 5.8 5.9 6.3 6.8 7.1
-60 to —40 (ref.) 4.6 4.7 4.9 5.0 5.1 5.2 5.3 5.3 5.4 5.6 6.0 6.0 6.5 6.9 7.2
—-70 to —60 (ref.) 4.8 49 5.1 5.2 5.3 5.4 5.5 5.9 5.6 5.8 6.2 6.2 6.6 7.1 7.3

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.6 3.7 3.9 4.0 4.2 4.3 4.4 44 4.6 48 5.2 5.3 5.8 6.3 6.7

60 to 80 3.4 3.5 3.7 3.8 4.0 4.1 4.1 4.2 4.4 46 5.0 5.1 5.6 6.1 6.4

40 to 60 3.2 3.2 3.4 3.6 3.7 3.8 3.9 3.9 4.1 4.3 4.7 4.8 5.2 5.7 6.0

20 to 40 2.9 3.0 3.2 3.3 3.4 3.5 3.6 3.6 3.8 4.0 4.4 4.4 49 5.4 5.7

0 to 20 2.7 2.7 2.9 3.0 3.1 3.3 3.3 3.3 3.5 3.7 4.1 4.1 4.6 5.0 5.3
-20to 0 2.4 2.5 2.6 2.7 2.9 3.0 3.0 3.1 3.2 3.4 3.8 3.8 4.2 4.7 5.0

-40 to —20 2.1 2.2 2.4 2.5 2.6 2.7 2.7 2.8 2.9 3.1 3.4 3.5 3.9 4.3 4.6

-60 to —40 1.9 1.9 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.8 3.1 3.2 3.6 4.0 4.2

-70 to —60 1.7 1.7 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.6 2.9 2.9 3.3 3.7 40

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13952119E-01 Visible Infrared OHARA S-LALG61 HOYA TAC2
Q1 6.75478386E+01 Power ser. eq. 0.6 45 CDGM H-LaK61 SCHOTT -
P2 7.11110326E-02 Frac. eq. (ref.) 0.7 44
G2 | 182745831602 2015 [Traramitiancs
P3 3.25258407E-01|  [Prod Frea (AtoD)] A | 2015-4-1 [Color Gode, Prod. Freq.
Q3 4.14014530E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-LASKH?2 ng = 1.755000 N, = 1.758438 s ok
Glass code (e)
Vg = 52.34 Ve = 52.10 758521
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2,058 1.72014 F-C 0.014426 344/274 nm 3
1970 172189 F-C' | 0.014556 Color Code (80%/5%) 280 0.08
1530 1.72981 C-t 0.011653 370/275 ggg 8';3
1.129 1.73670 C-A 0.004970 CClI 310 0:37
1.064 1.73794 d-C 0.004372 B 0.00 320 052
t 1.73898 e—C 0.007810 G 0.35 330 0.66
s 1.74294 g—d 0.017953 R 0.35 340 0.76
; _ 350 0.84
A 1.745658 g_F 0.007899 Thermall properties 360 5.500
r 1.748146 h g 0.006585 CTEC30.70) HE=7/°C]| 61 370 0.938
((;:' : ;g?ggg CI:_’gt 88} ;ggg CTE(100,300) [1E-7/°C]| 72 380 0.961
. - . Tg [°C] 670 390 0.974
He—Ne 1.751971 e-C’ 0.007115 Af [°C] 697 200 0983
D 1.754872 F-e 0.007441 3 420 0.990
StP [°C] 627
d 1.755000 i-F 0.024938 AP [°C] 654 440 0.993
e 1.758438 S 460 0.995
79 SP [°C] 747
F 1.765054 : 1 oF : 480 0.997
: Relative partial dispersion Ht cndct. [W/m-K]| 0.823 500 0.998
F 1.765879 C-t/F-C| 08078 Sp. heat [kd/ke-K1| 0.510 550 0.999
g 1.772953 C-A'/F-C|__ 0.3445 Ht diffus. (106 mz/eec] 0.377 600 0.999
h 1.779538 d—-CF-C 0.3031 : : 650 0.999
0389 1783566 oy 05414 Chemical properties [class] 700 0.999
) 1.790817 — — - Acid res. (surface)| 4 800 0998
g-d F-C 1.2445 -
Alkaline detergent res. 2 900 0997
g’F/F-C 0.5476 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g/F_C 0.4565 Water res. (powder)| 1 1200 0.998
A0 3.01618042E+00 g/FC | 12383 Acid res. (powden| 4 1400 0.993
Al ~1.39280117E-02 C—t/F-C| 0.8483 : : 1600 0.988
A2 2 04284446E—04 e-C'/F-C 0.4888 Mechanical properties 1800 0.974
3 2'2702751 9E=02 F-e/F-C'| 05112 Knoop hardness (678 (7) 2000 0.947
: i-F' /F'-C’ 1.7132 Abrasion hardness| 62 2200 0.86
A4 3.17846393E-04 - 2400 0.61
Young's mod. [GPa]| 118.8 :
A5 1.01400049E-05 sh 4 [oPall 45.8
A6 3.63521536E-08 Deviation of relative partial disp. Pe?r mOY : v a 0 297
A7 0.00000000E+00 APdC 0.0022 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0090 [1E-5 nm/om.Pa] | 1-60 4.29
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref) 3.9 3.9 4.1 4.3 4.4 45 4.6 4.6 4.8 5.0 5.5 5.6 6.1 6.7 7.0
60 to 80 (ref.) 3.8 3.8 4.0 4.1 4.3 4.4 4.4 45 4.7 4.9 5.3 5.4 6.0 6.5 6.8

40 to 60 3.6 3.7 3.8 4.0 4.1 4.2 4.3 4.3 4.5 4.7 5.1 5.2 5.7 6.2 6.5

20 to 40 3.5 3.5 3.7 3.8 4.0 4.1 4.1 4.2 4.3 45 5.0 5.0 5.5 6.0 6.3

0 to 20 3.4 3.5 3.6 3.8 3.9 4.0 4.0 4.1 4.2 44 4.8 4.9 5.4 5.8 6.1
-20to 0 3.4 3.4 3.6 3.7 3.8 4.0 4.0 4.0 4.2 44 4.7 4.8 5.3 5.7 5.9
-40 to —20 3.5 3.5 3.6 3.8 3.9 4.0 4.0 4.1 4.2 44 4.7 4.8 5.2 5.7 5.9
-60 to —40 (ref.) 3.6 3.6 3.8 3.9 4.0 4.1 4.2 4.2 4.3 45 4.8 49 5.3 5.7 5.9
—-70 to —60 (ref.) 3.8 3.8 4.0 4.1 4.2 4.3 4.3 44 45 4.7 5.0 5.0 5.5 5.8 6.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.8 2.9 3.0 3.2 3.3 3.5 3.5 3.5 3.7 3.9 4.4 45 5.0 5.6 5.8

60 to 80 2.6 2.6 2.8 2.9 3.1 3.2 3.3 3.3 3.5 3.7 4.1 4.2 4.7 5.2 5.5

40 to 60 2.3 2.3 2.5 2.6 2.8 2.9 2.9 3.0 3.1 3.3 3.8 3.8 4.3 4.8 5.1

20 to 40 2.0 2.0 2.2 2.3 2.5 2.6 2.6 2.7 2.8 3.0 3.4 3.5 40 4.4 4.7

0 to 20 1.7 1.7 1.9 2.0 2.1 2.3 2.3 2.3 2.5 2.7 3.0 3.1 3.6 4.0 4.2
-20to 0 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.2 2.3 2.7 2.7 3.2 3.6 3.8

-40 to —20 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.8 2.0 2.3 2.4 2.8 3.2 3.4

-60 to —40 0.9 0.9 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.6 2.0 2.0 2.4 2.8 3.0

-70 to —60 0.6 0.6 0.8 0.9 1.0 1.1 1.1 1.1 1.2 1.4 1.7 1.7 2.1 2.5 2.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.09833774E-01 Visible Infrared OHARA S-LAH97 HOYA TACG6
Q1 6.56037326E+01 Power ser. eq. 0.5 6.7 CDGM H-LaK53B SCHOTT N-LAK33B
P2 4.70337592E-02 Frac. eq. (ref.) 0.6 6.7
2 2.11653374E-02 2023-9-1 |Prod. Freq.
S Prod. Freq. (A to D)| A | 2022-7-1 |StP, AP, SP
P3 3.54937207E-01 o LG} 2020—-4—-1 |Similar glass type, chemical properties
Q3 4.78614953E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LAF?2 ng = 1744000  n, = 1747948 T
Glass code (e)

Vg = 44 .81 Ve = 4454 748445
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)

2,058 1.70914 F-C 0.016605 372/338 nm 3

1.970 1.71064 F-C__ | 0.016792 Color Code (80%/5%) 25 -
1.530 1.71761 C-t 0.012624 390/340 300 —
1.129 1.72413 C-A’ 0.005521 CCI 310 —
1.064 1.72537 d-C 0.004958 B 0.00 320 Z
t 1.72642 e—C 0.008906 G 0.82 330 -
s 1.73058 g—d 0.021006 R 0.83 340 0.08
' — . 350 0.30
e e e e
L ' ¢ : CTE(-30,70) [1E-7/°C]| 58 370 0.77

Cc 1.739042 i-g 0.021906 CTE00.300) E-°| 73 380 088

c 1.739825 C-t 0.013407 Te [°Cl 620 390 0999
He-Ne 1.740557 e-C’ 0.008123 At [°C] 650 200 0956

D 1 743853 F'-e 0008669 StP [Oc] 569 420 0978

d 1.744000 i-F’ 0.030295 AP [°C] 602 440 0.986
e 1.747948 P [l 717 460 0.991
F 1.755647 : 1 7 : 480 0.994
. Relative partial dispersion Ht cndct. [W/m-K]| 0.778 500 0.996
F 1.756617 c-t/F-C| 0.7603 Sp. heat [kd/kg-K1| 0.511 550 0997
g 1.765006 C-AF-C| 0.3325 Ht diffus. [1E-6 m2/cec] 0.366 600 0.997
h 1.772952 d-CF-C 0.2986 : . 650 0.997
0389 1777884 oCF-C| 05363 Gnleiiicalprepoitiopleigss 700 0.998
) 1.786912 o, FC 12650 Acid res. (surface) 5 800 0.999
— — . Alkaline detergent res. 2 900 0.999
g’F/F-C 0.5636 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) h_g/F_C 0.4785 Water res. (powder)| 1 1200 0.999
A0 2.96796358E+00 re/F-C | 13192 Acid ros (powden| 4 1400 0.997
Al ~1.19454184E-02 Ct/F-C| 07984 : : 1600 0.993
A2 T121022641E-04 e-C' /F-C 0.4837 Mechanical properties 1800 0986
3 5 50950364602 F-e/F-C'| 05163 Knoo.p hardness |607 (6) 2000 0.970
i-F/F-C’ 1.8041 Abrasion hardness| 118 2200 0.922
A4 5.91997830E-04 - 2400 0.76
Young's mod. [GPa]| 97.4 .
A5 -3.88364981E-06 sh 4 [oPall 376
A6 2.08885425E-06 Deviation of relative partial disp. Pe?r moy : v a 0 297
A7 0.00000000E+00 APdC 0.0012 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0056 [1E-5 nm/om.Pa] | 2-32 416
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.2 5.2 5.4 5.6 5.9 6.1 6.2 6.2 6.5 6.8 7.4 15 8.4 9.2 9.7
60 to 80 (ref.) 5.0 5.0 5.3 5.5 5.7 5.9 6.0 6.0 6.3 6.6 7.2 7.3 8.1 8.9 9.4

40 to 60 4.8 4.8 5.0 5.2 5.5 5.7 5.7 5.8 6.0 6.3 6.9 7.0 7.8 8.6 9.0

20 to 40 4.6 4.6 4.8 5.1 5.3 5.5 5.5 5.6 5.8 6.1 6.7 6.8 7.5 8.3 8.7

0 to 20 45 4.5 4.7 4.9 5.1 5.3 5.4 5.4 5.6 5.9 6.5 6.5 7.3 8.0 8.4
-20to 0 4.4 4.4 4.6 4.8 5.0 5.2 5.2 5.3 5.5 5.8 6.3 6.4 7.1 7.8 8.2
-40 to —20 4.4 4.4 4.6 48 5.0 5.2 5.2 5.2 5.5 5.7 6.2 6.3 7.0 1.7 8.0
-60 to —40 (ref.) 45 4.5 4.7 48 5.0 5.2 5.3 5.3 5.5 5.7 6.2 6.3 7.0 7.6 7.9
—-70 to —60 (ref.) 4.6 4.6 4.8 5.0 5.2 5.3 5.4 5.4 5.6 5.8 6.3 6.4 7.0 1.7 8.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.1 4.1 4.3 4.6 4.8 5.0 5.1 5.1 5.4 5.7 6.3 6.4 7.3 8.1 8.5

60 to 80 3.8 3.9 4.1 4.3 45 4.7 4.8 48 5.1 5.4 6.0 6.1 6.9 1.7 8.2

40 to 60 3.5 3.5 3.7 3.9 4.1 4.3 4.4 45 4.7 5.0 5.6 5.7 6.4 7.2 7.6

20 to 40 3.1 3.2 3.3 3.6 3.8 4.0 40 4.1 4.3 46 5.1 5.2 6.0 6.7 7.1

0 to 20 2.8 2.8 3.0 3.2 3.4 3.6 3.6 3.7 3.9 4.1 4.7 4.8 5.5 6.2 6.6
-20to 0 2.4 2.4 2.6 2.8 3.0 3.2 3.2 3.3 3.5 3.7 4.3 4.3 5.0 5.7 6.1

-40 to —20 2.1 2.1 2.3 2.4 2.6 2.8 2.8 2.9 3.1 3.3 3.8 3.9 4.6 5.2 5.5

-60 to —40 1.7 1.7 1.9 2.1 2.2 2.4 2.5 2.5 2.7 2.9 3.4 3.4 4.1 4.7 5.0

-70 to —60 1.5 1.5 1.6 1.8 2.0 2.1 2.2 2.2 2.4 2.6 3.1 3.1 3.7 4.3 4.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.03643520E-01 Visible Infrared OHARA S-LAM2 HOYA LAF2
Q1 7.22792806E+01 Power ser. eq. 0.7 47 CDGM H-LaF3B SCHOTT N-LAF2
P2 1.60518064E—-02 Frac. eq. (ref.) 0.6 7.2
Q2 4.20912167E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 3.80053566E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Similar glass type
Q3 6.33681438E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAF3 Ng = 1.717000 Ne = 1.720556 717480
Glass code (e)

Vg = 4798 Ve = 47.71 721477
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.68438 F-C | 0.014945 365/333 A [nm] T

1.970 168584 F-C__ | 0.015104 Color Code (80%/5%) 25 -
1.530 1.69261 C-t 0.011564 380/335 300 —
1.129 1.69881 C-A 0.005022 CCl 310 =
1.064 1.69998 d-C 0.004483 B 0.00 320 Z
t 1.70095 e-C 0.008039 G 0.56 330 0.02
s 1.70480 g—d 0.018809 R 0.55 340 0.16
; _ 350 0.45
e e ==
c 1712517 0079326 OTRsoTo hETel O 370 0.86
. I8 : CTE(100,300) [1E-7/°C]| 79 380 0.925

c 1.713226 C-t 0.012273 Te [°Cl 640 390 0957

He-Ne 1.713889 e-C’ 0.007330 At [°C] 681 200 0973
D 1 71 6868 F'-e 0007774 StP [Oc] 595 420 0985
d 1.717000 i-F’ 0.026805 AP [°C] 628 440 0.990
e 1.720556 5 460 0.993
F 1.727462 Relative partial dispersion Ht cndct. [W/m-K]| 0.767 500 0'997
F 1.728330 C—t F-C| 07738 Sp. hoat [kd/ke-K1| 0516 550 0.999
g 1.735809 C-AF-C| _ 0.3360 Ht diffus. 106 mz/eee] 0.378 600 0.998
h 1.742854 d-CF-C 0.3000 : . 650 0.998
0.389 1.747207 o, Fc| 05379 Shenicallpiopertieslicloss] 700 0.998
) 1755135 — — Acid res. (surface) 5 800 0.997
g-dF-C 1.2585 -
— — Alkaline detergent res. 2 900 0.995
g F/FC| 05585 , : 500 5558
T 04714 Climate resistance 1 .
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.88297779E+00 e/FC | 12931 Acid res (oowden| 4 1400 0.993
C-t/F-C| 08126 1600] ___ 0.993
Al -1.15922463E-02 o T
A2 1 15749419E-04 e-C'/F-C 0.4853 Mechanical properties 1800 0.986
3 2'247041 9502 F-e/F-C'| 05147 Knoop hardness [526 (5) 2000 0.970
: i-F' /F-C’ 1.7747 Abrasion hardness| 131 2200 0.921
A4 475179381E-04
. Young's mod. [GPa]| 99.0 2400 0.77
A5 -1.96471810E-06 sh 4 [cPall 384
A6 1.41116684E-06 Deviation of relative partial disp. Pe?r moy : v a 0 291
A7 0.00000000E+00 APdC 0.0011 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0053 [1E-5 nm/om.Pa) | 2-00 3.93
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.7 3.7 3.9 4.1 4.2 4.4 4.5 45 4.8 5.0 5.6 5.7 6.4 7.1 7.5
60 to 80 (ref.) 3.6 3.6 3.8 4.0 4.1 4.3 4.4 44 4.6 4.9 5.4 5.5 6.2 6.8 7.3

40 to 60 3.4 3.5 3.7 3.8 4.0 4.2 4.2 4.2 4.5 4.7 5.2 5.3 5.9 6.6 7.0

20 to 40 3.4 3.4 3.6 3.7 3.9 4.0 4.1 4.1 4.3 4.6 5.1 5.1 5.7 6.4 6.7

0 to 20 3.3 3.3 3.5 3.7 3.8 4.0 4.0 4.0 4.2 45 4.9 5.0 5.6 6.2 6.5
-20to 0 3.3 3.3 3.5 3.6 3.8 3.9 4.0 4.0 4.2 44 4.9 4.9 5.5 6.1 6.4
-40 to —20 3.4 3.4 3.6 3.7 3.8 4.0 4.0 4.1 4.2 44 49 49 5.5 6.0 6.3
-60 to —40 (ref.) 3.5 3.6 3.7 3.9 4.0 4.1 4.2 4.2 4.4 46 5.0 5.0 5.5 6.0 6.3
—-70 to —60 (ref.) 3.7 3.8 3.9 4.0 4.2 4.3 4.3 44 45 4.7 5.1 5.2 5.7 6.2 6.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.6 2.7 2.8 3.0 3.2 3.4 3.4 3.5 3.7 3.9 4.5 4.6 5.3 5.9 6.4

60 to 80 2.4 2.5 2.6 2.8 3.0 3.1 3.2 3.2 3.5 3.7 4.2 4.3 5.0 5.6 6.1

40 to 60 2.2 2.2 2.4 2.5 2.7 2.8 2.9 2.9 3.1 3.4 3.9 4.0 4.6 5.2 5.6

20 to 40 1.9 1.9 2.1 2.2 2.4 2.6 2.6 2.6 2.8 3.1 3.6 3.6 4.2 4.8 5.2

0 to 20 1.6 1.7 1.8 2.0 2.1 2.3 2.3 2.3 2.5 2.7 3.2 3.3 3.8 4.4 4.8
-20to 0 1.4 1.4 1.5 1.7 1.8 2.0 2.0 2.0 2.2 2.4 2.9 2.9 3.5 4.0 4.3

-40 to —20 1.1 1.1 1.3 1.4 1.5 1.7 1.7 1.7 1.9 2.1 2.5 2.6 3.1 3.6 3.9

-60 to —40 0.8 0.9 1.0 1.1 1.2 1.4 1.4 1.4 1.6 1.8 2.2 2.2 2.7 3.2 3.5

-70 to —60 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.2 1.4 1.5 1.9 2.0 2.4 2.9 3.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07530916E-01 Visible [ Infrared OHARA | S-LAM3 HOYA LAF3
Q1 7.45015661E+01 Power ser. eq. 0.6 4.2 CDGM H-LaF2 SCHOTT -
P2 1.48535752E-02 Frac. eq. (ref.) 0.6 48
Q2 3.95541614E-02 ggfg‘ﬂ _?_tP, AP_vttSP
-8 ransmittance
P3 3.70747892E-01 Prod. Freq. (A to D)| C | 2018-4—1 [Prod. Freq.
Q3 6.11229540E-03 HIKARI GLASS CO., LTD.




Glass code (d)

J-LAF7 ng = 1749500  n, = 1.754533 e
Glass code (e)

Vg = 35.25 Ve = 34.99 755350
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.70948 F-C | 0.021264 393/355 A [nm] T

1.970 171102 F-C_| 0.021564 Color Code (80%/5%) 25 -
1.530 1.71826 C-t 0.015256 420/355 300 —
1.129 1.72539 C-A 0.006799 CCl 310 =
1.064 1.72681 d-C 0.006229 B 0.00 320 -
t 1.72801 e-C 0.011262 G 2.62 330 -
s 1.73292 g—d 0.027540 R 2.64 340 -
' — 350 0.01
A :.736472 g-F 0.0:2505 T Beals 560 513
(r: 1;322;’? h:g 0.0 0957_ CTE(-30,70) [1E-7/°C]| 73 370 0.39
: . ! ’g CTE(100,300) [1E-7/°C]| 88 380 0.62

Cc 1.744248 C-t 0.016234 Tg [°C] 587 390 0.77

He-Ne 1.745164 e—C’ 0.010285 At [°C] 631 200 086
D 1749314 F-e 0011279 StP_[C] - 420 0.935
d 1.749500 i-F’ - AP [°C] — 440 0.962
e 1.754533 5 460 0.975
SP [°C] -
F 1.764535 : 1 7 : 480 0.983
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.820 500 0.988
F 1.765812 c-t/F-C| 07175 Sp. heat [kJ/kg-K| 0.552 550 0.995
g 1.777040 C-AF-C| 03197 Ht diffus. (-0 mo/eee] 0,411 600 0.995
h 1.787997 d-CF-C 0.2929 : . 650 0.995
0389 1.794980 o CFC| 05296 Gnleiiicalprepoitiopleigss 700 0.996
: _ - Acid res. (surface) 5 800 0.999
! g-dF-C 1.2951 - :
Alkaline detergent res. 2 900 0.999
g-F/F-C 0.5881 - -
s 05153 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.999
A0 2.96739544E+00 e/ - - : 1400 0.997
Al ~1.18139418E-02 C-t/F-C| 07528 Acid ree (powden)] 4 1600 0.995
eC /F-C| 04770 Mechanical properties 1800 0.985
A2 -1.33628078E-04
F-e/F-C'| 05230 Knoop hardness |540 (5) 2000 0.967
i-F' /F-C’ - Abrasion hardness| 149 -
A4 6.54571893E-04 ; 2400 0.78
Young's mod. [GPa]| 91.5
A5 9.85567905E-05 Shear mod. [GPall 355
A6 -8.83112540E-06 Deviation of relative partial disp. Pe? 01 : v a 0 288
A7 8.38843732E-07 APdC | -0.0002 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0029 [1E-5 nm/om.Pa) | 2-6% 3.62
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.2 2.3 2.6 2.9 3.2 3.4 3.5 3.6 3.9 44 5.4 5.5 6.7 8.2 9.2
60 to 80 (ref.) 2.1 2.2 2.5 2.8 3.0 3.3 3.3 3.4 3.8 4.2 5.1 5.3 6.5 7.8 8.8

40 to 60 2.0 2.0 2.3 2.6 2.8 3.1 3.1 3.2 3.5 4.0 4.8 5.0 6.1 1.4 8.3

20 to 40 1.8 1.9 2.2 2.4 2.7 2.9 3.0 3.0 3.4 3.7 4.6 4.7 5.8 7.0 7.9

0 to 20 1.8 1.8 2.1 2.3 2.6 2.8 2.8 2.9 3.2 3.6 4.4 45 5.5 6.7 7.5
-20to 0 1.7 1.8 2.1 2.3 2.5 2.7 2.8 2.8 3.1 3.5 4.2 4.3 5.3 6.4 7.1
-40 to —20 1.8 1.9 2.1 2.3 2.5 2.7 2.8 2.8 3.1 3.4 4.1 4.2 5.1 6.2 6.9
-60 to —40 (ref.) 1.9 2.0 2.2 2.4 2.6 2.8 2.9 2.9 3.2 3.5 4.2 4.3 5.1 6.0 6.7
—-70 to —60 (ref.) 2.1 2.2 2.4 2.6 2.8 3.0 3.0 3.1 3.3 3.6 4.3 4.4 5.2 6.0 6.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.2 1.3 1.6 1.8 2.1 2.3 2.4 2.5 2.8 3.3 4.2 4.4 5.6 7.0 8.0

60 to 80 0.9 1.0 1.3 1.6 1.8 2.1 2.2 2.2 2.6 3.0 3.9 4.0 5.2 6.6 7.5

40 to 60 0.6 0.7 1.0 1.3 1.5 1.7 1.8 1.9 2.2 2.6 3.5 3.6 4.7 6.0 6.9

20 to 40 0.3 0.4 0.7 0.9 1.2 1.4 1.5 1.5 1.8 2.2 3.0 3.2 4.2 5.4 6.3

0 to 20 0.1 0.1 0.4 0.6 0.8 1.0 1.1 1.2 1.5 1.8 2.6 2.7 3.7 4.8 5.6
-20to 0 -0.2 -0.2 0.1 0.3 0.5 0.7 0.8 0.8 1.1 1.4 2.2 2.3 3.2 4.3 5.0

-40 to —20 -0.5 -0.5 -0.2 0.0 0.2 0.4 0.4 0.5 0.7 1.0 1.7 1.8 2.7 3.7 4.4

-60 to —40 -0.8 -0.8 -0.5 -04 | -0.2 0.0 0.1 0.1 0.4 0.7 1.3 1.4 2.2 3.1 3.7

-70 to —60 -10| -1.0 -0.8 -0.6 -04 | -0.3 -0.2 -0.2 0.1 0.4 1.0 1.0 1.8 2.7 3.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.05222300E-01 Visible Infrared OHARA |S-LAM7,S-NBH51] HOYA E-LAF7
Q1 7.33807652E+01 Power ser. eq. 0.6 7.0 CDGM H-LaF4 SCHOTT N-LAF7
P2 1.94995885E-02 Frac. eq. (ref.) 1.2 8.6
Q2 5.42288787E-02 S g:zgs?lt:me
P3 376585353601  [Prod.Frea (AtoD)] G | 2016-4-1 [Similar glass type
Q3 7.16474338E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAF01 Ng = 1.700000 Ne = 1.703462 700481
Glass code (e)
Vg = 48.11 Ve = 47.82 703478
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.66933 F-C_ | 0.014551 369/336 A [nm] T
1.970 167064 F-C__| 0.014710 Color Code (80%/5%) 25 -
1.530 1.67675 C-t 0.011126 385/335 300 —
1.129 1.68250 C-A 0.004860 CcCl 310 -
1.064 1.68359 d-C 0.004355 B 0.00 320 Z
t 1.68452 e-C 0.007817 G 0.66 330 0.01
s 1.68819 g—d 0.018350 R 0.63 340 0.11
' — 350 0.36
A :.690785 g-F 0.008154 Thare preperics 250 064
(r: 1 gggggg h:g 0-006892_ CTE(-30,70) [1E-7/°C]| 73 370 0.82
: . ! ’g CTE(100,300) [1E-7/°C]| 85 380 0.902
c 1696333 c-t__[ 0011814 o T 557 390 0944
He-Ne 1.696977 e-C’ 0.007129 At [°C] 693 200 0966
D 1699871 F-e | 0.007581 s FeT T 615 420 0.983
d 1.700000 i-F’ - AP [°C] 650 440 0.988
e 1.703462 5 460 0.991
SP [°C] 776
F 1.710196 : 1 7 : 480 0.994
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.811 500 0.996
F 1.711043 C-t/F-C| 0.7646 Sp. heat [kJ/kg-K]| 0.545 550 0.998
g 1.718350 C-AF-C| _ 0.3340 Ht diffus. (106 mz/ee] 0.403 600 0.996
h 1.725242 d-CF-C 0.2993 : . 650 0.996
0389 1729503 oy 05372 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 6 800 0.996
! g-dF-C 1.2611 - :
Alkaline detergent res. 3 900 0.995
g-F/F-C 0.5604 - -
s 0.4736 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.995
A0 2.82684251E+00 8”7 T - Acid 4 1400 0.994
Al ~1.03793494E-02 Ct/F-C'| 0.8031 cid res (powder)] 4 1600 0.989
: e-C' /F-C' 0.4846 Mechanical properties 1800 0.980
A2 —-7.59583803E-05
F-e/F-C 0.5154 Knoop hardness |575 (6) 2000 0.966
A3 2.16620460E-02 -
i-F'/F-C - Abrasion hardness| 155 2200 0.925
A4 4.72548975E-04 - 2400 0.81
Young's mod. [GPa]| 96.1 .
A5 -2.58637501E-06 Shear mod. [GPall 373
A6 1.43317138E-06 Deviation of relative partial disp. Pe? 01 : v a 0 287
A7 0.00000000E+00 APdC 0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0033 [1E-5 nm/om.Pa] | 1-80 3.68
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.0 2.1 2.2 2.5 2.6 2.8 2.8 2.9 3.1 3.4 3.9 4.0 4.6 - -
60 to 80 (ref.) 1.9 2.0 2.2 2.4 2.5 2.7 2.7 2.8 3.0 3.2 3.8 3.8 4.5 - -

40 to 60 1.8 1.9 2.1 2.2 2.4 2.5 2.6 2.6 2.8 3.1 3.6 3.7 4.3 - -

20 to 40 1.7 1.8 2.0 2.1 2.3 2.5 2.5 2.5 2.7 3.0 3.5 3.5 4.1 - -

0 to 20 1.7 1.8 2.0 2.1 2.2 2.4 2.4 2.5 2.7 2.9 3.4 3.4 4.0 - -
-20to 0 1.7 1.8 2.0 2.1 2.2 2.4 2.4 2.5 2.6 2.9 3.3 3.4 3.9 - -
-40 to —20 1.8 1.9 2.0 2.2 2.3 2.4 2.5 2.5 2.7 2.9 3.3 3.4 3.9 - -
-60 to —40 (ref.) 2.0 2.0 2.2 2.3 2.5 2.6 2.6 2.7 2.8 3.0 3.5 3.5 40 - -
—-70 to —60 (ref.) 2.2 2.2 2.4 2.5 2.7 2.8 2.8 2.9 3.0 3.2 3.6 3.7 4.2 - -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.0 1.0 1.2 1.4 1.6 1.7 1.8 1.8 2.0 2.3 2.8 2.9 3.5 - -

60 to 80 0.8 0.8 1.1 1.2 1.4 1.5 1.6 1.6 1.8 2.1 2.6 2.7 3.3 - -

40 to 60 0.5 0.6 0.8 0.9 1.1 1.3 1.3 1.3 1.5 1.8 2.3 2.3 2.9 - -

20 to 40 0.3 0.3 0.5 0.7 0.8 1.0 1.0 1.1 1.3 1.5 2.0 2.0 2.6 - -

0 to 20 0.0 0.1 0.3 0.4 0.6 0.7 0.7 0.8 1.0 1.2 1.6 1.7 2.2 - -
-20to 0 -0.2 -0.2 0.0 0.2 0.3 0.4 0.5 0.5 0.7 0.9 1.3 1.4 1.9 - -

-40 to —20 -0.5 -0.4 -0.2 -0.1 0.0 0.1 0.2 0.2 0.4 0.6 1.0 1.0 1.5 - -

-60 to —40 -0.7 -0.7 -0.5 -04 | -0.2 -0.1 0.1 -0.1 0.1 0.3 0.7 0.7 1.2 - -

-70 to —60 -0.9 -0.8 -0.7 -0.6 -0.5 -0.3 -0.3 -0.3 0.1 0.1 0.4 0.5 0.9 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.24405553E-01 Visible Infrared OHARA - HOYA -
Q1 9.40421199E+01 Power ser. eq. 0.5 3.3 CDGM H-LaF51 SCHOTT -
P2 1.85633188E—02 Frac. eq. (ref.) 0.7 2.7
Q2 3.72381886E-02 2022-/-1 |StP, AP, SP
oo Pmmm o ] el
Q3 5.90236401E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAFOZ Ng = 1.720000 Ne = 1.723923 720436
Glass code (e)
Vg = 43.61 Ve = 43.33 724433
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.68740 F-C | 0016510 369/339 A [nm] T
1.970 168868 F-C__| 0.016707 Color Code (80%/5%) 25 -
1.530 1.69475 C-t 0.012269 385/340 300 —
1129 1.70067 C-A__| 0005422 col 30 -
1.064 170184 a-C__ | 0.004906 B 0.00 320 =
t 1.70283 e-C 0.008829 G 0.79 330 -
s 1.70681 g—d 0.020986 R 0.79 340 0.07
, — : 350 0.34
S o s b
c 1.715094 = 0022168 oTECoop e/ 08 370 082
. I8 : CTE(100,300) [1E-7/°C]| 83 380 0.900
c 1.715867 C-t__| 0013042 e T T 577 So0 0939
He-Ne 1.716590 e-C’ 0.008056 At [°C] 626 200 0960
D 1719855 F-e__ | 0.00865] s FeT | Eag 420 0.979
d 1.720000 i~F’ 0.030580 AP [°C] 575 440 0.986
e 1.723923 SP [°C] 716 460 0.990
F 1.731604 : 1 7 : 480 0.993
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.838 500 0.995
F 1.732574 C-t/F-C| 0.7431 Sp. heat [kJ/ke-K]| 0.560 550 0.997
g 1.740986 C-AF-C| 0.3284 Ht diffus. (166 m2/ee] 0.386 600 0.997
h 1.748991 d-CF-C 02972 : . 650 0.997
0.389 1.753979 o, FCc| 05348 Shenicallpiopertieslicloss] 700 0.998
) 1763154 o, FC 12711 Acid res. (surface) 4 800 0.997
— — . Alkaline detergent res. 2 900 0.997
i_F;E_g 822‘813 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 2.88586901E+00 e/FC | 13427 Ao res. (powden| 4 1400 0.995
Al ~1.02242298E-02 C-t/F-C'| 0.7806 1600 0.992
A2 5 73302650E-05 e-C'/F-C 0.4822 Mechanical properties 1800 0984
3 5 23594329502 F-e/F-C'| 05178 Knoo.p hardness |534 (5) 2088 8.972
i-F' /F-C’ 1.8304 Abrasion hardness| 184 22 941
A4 6.71639978E-04 - 2400 0.86
Young's mod. [GPa]| 98.9 .
A5 -1.38459487E-05 sh 4 [cPall 384
A6 2.96139784E-06 Deviation of relative partial disp. Pe?r moy : v a 0 287
A7 0.00000000E+00 APdC 0.0003 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0029 [1E-5 nm/om.Pa] | 2-33 3.88
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.8 4.8 5.0 5.3 5.5 5.7 5.8 5.8 6.1 6.4 7.1 7.2 8.1 9.0 9.6
60 to 80 (ref.) 4.7 4.7 5.0 5.2 5.4 5.6 5.6 5.7 6.0 6.3 7.0 7.1 7.9 8.8 9.4

40 to 60 4.6 4.6 4.8 5.0 5.2 5.4 5.5 5.5 5.8 6.1 6.8 6.9 1.7 8.5 9.1

20 to 40 45 4.5 4.7 4.9 5.1 5.3 5.3 5.4 5.6 5.9 6.6 6.7 7.5 8.3 8.8

0 to 20 4.4 4.4 4.6 4.8 5.0 5.2 5.3 5.3 5.5 5.8 6.4 6.5 7.3 8.1 8.6
-20to 0 4.4 4.4 4.6 4.8 5.0 5.2 5.2 5.3 5.5 5.8 6.4 6.4 7.2 7.9 8.4
-40 to —20 45 4.5 4.7 48 5.0 5.2 5.2 5.3 5.5 5.8 6.3 6.4 7.1 7.9 8.3
-60 to —40 (ref.) 4.6 4.6 4.8 5.0 5.2 5.3 5.4 5.4 5.6 5.9 6.4 6.5 7.2 7.9 8.3
—-70 to —60 (ref.) 4.8 4.8 5.0 5.2 5.3 5.9 5.5 5.6 5.8 6.1 6.6 6.7 7.3 8.0 8.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.8 3.8 4.0 4.2 4.4 4.6 4.7 48 5.0 5.4 6.1 6.2 7.0 7.9 8.5

60 to 80 3.5 3.6 3.8 4.0 4.2 44 45 45 4.8 5.1 5.8 5.9 6.7 7.6 8.1

40 to 60 3.3 3.3 3.5 3.7 3.9 4.1 4.2 4.2 45 48 5.4 5.5 6.3 7.2 1.7

20 to 40 3.0 3.0 3.2 3.4 3.6 3.8 3.9 3.9 4.1 44 5.1 5.1 5.9 6.7 7.2

0 to 20 2.7 2.8 2.9 3.1 3.3 3.5 3.5 3.6 3.8 4.1 4.7 4.8 5.5 6.3 6.8
-20to 0 2.4 2.5 2.7 2.8 3.0 3.2 3.2 3.3 3.5 3.8 4.3 4.4 5.1 5.9 6.3

-40 to —20 2.2 2.2 2.4 2.5 2.7 2.9 2.9 3.0 3.2 3.4 40 4.1 4.8 5.4 5.9

-60 to —40 1.9 1.9 2.1 2.2 2.4 2.6 2.6 2.7 2.9 3.1 3.6 3.7 4.4 5.0 5.4

-70 to —60 1.7 1.7 1.9 2.0 2.2 2.3 2.4 2.4 2.6 2.8 3.3 3.4 4.1 4.7 5.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.05823487E-01 Visible Infrared OHARA - HOYA -
Q1 8.48047843E+01 Power ser. eq. 0.8 55 CDGM H-LaF62 SCHOTT -
P2 1.47351472E-02 Frac. eq. (ref.) 1.0 5.7
Q2 4.55784241E-02 2022-7-1 |StP, AP, SP
P3 371185501E-01| |Prod.Frea (AtoD) D | e
Q3 6.60196546E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LAFO04 ng = 1757000  n, = 1760764 AT
Glass code (e)

Vg = 47.86 Ve = 47.62 761476

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.72026 F-C | 0015816 364/329 A [nm] T

1.970 172204 F-C_| 0.015975 Color Code (80%/5%) 25 -
1.530 1.73016 C-t 0.012506 385/330 300 —
1.129 1.73733 C-A' 0.005371 CClI 310 -
1.064 1.73864 d-C 0.004761 B 0.00 320 _
t 1.73973 e-C 0.008525 G 0.63 330 0.07
s 1.74396 g—d 0.019843 R 0.65 340 0.26
g — 350 0.53
A 1.746868 gF 0.008788 Tl praper s 260 054
r 1.749551 h-g 0.007402 CTE(30.70) E-7,°C]| 54 370 0'86
C’ 1.752239 i_’g _ CTE(100,300) [1E-7/°C]| 68 380 0.919

C 1752994 C_t’ 0013261 Tg [OC] 648 390 0952

He-Ne 1.753699 e-C 0.007770 At [°C] 675 200 0969
D 1.756860 F-e 0.008205 StP [°C] — 420 0.984
d 1.757000 i-F' - AP [°C] — 440 0.990
e 1.760764 SP [C] — 128 8332
F, 1.768055 Relative partial dispersion Ht cndct. [W/m-K]| 0.844 500 0:997
F 1.768969 C-t/F-C | 0.7907 Sp. heat [kJ/kg-K]| 0.512 550 0.999
g 1.776843 C-A'/F-C|__ 0.3396 Ht diffus. (166 m/sec] 0.405 600 0.999
h 1.784245 d-CF-C 0.3010 : . 650 0.999
0389 1788810 oy 05390 Chemical properties [class] 700 0.999
: _ - Acid res. (surface)| 4 800 0.997
! g-d/F-C 1.2546 : :
Alkaline detergent res. 2 900 0.995
g-F/F-C 0.5556 - -
s 0.4680 Climate resistance 1 1000 0.995
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 }288 8.996
A0 3.01765567E+00 &7 T _ : 4 993
o — I0P5325E02 O F—C 08301 Acid res. (powder)| 4 1600 0589
A2 T173403131E-04 e-C' /F-C 0.4864 Mechanical properties 1800 0978
' F-e/F-C'| 05136 Knoop hardness |645 (6) 2000 0.957
A3 2.41938931E-02 -
i-F'/F-C - Abrasion hardness| 76 2200 0.88
A4 5.02913780E-04 - 2400 0.64
Young's mod. [GPa]| 114.4 :
A5 -1.18295424E-07 sh 4 [GPall 442
A6 1.26171561E-06 Deviation of relative partial disp. Pe?r moy : v a 0 295
A7 0.00000000E+00 APdC 0.0022 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0084 [1E-5 nm/om.Pa] | 1-93 407
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.6 4.7 4.8 5.0 5.2 5.3 5.4 5.4 5.7 5.9 6.5 6.6 7.3 - -
60 to 80 (ref.) 4.4 4.5 4.7 4.9 5.0 5.2 5.2 5.3 5.5 5.7 6.3 6.4 7.1 - -

40 to 60 4.3 4.3 45 4.7 4.8 5.0 5.0 5.1 5.3 5.5 6.0 6.1 6.8 - -

20 to 40 4.1 4.2 4.4 45 4.7 4.8 4.8 4.9 5.1 5.3 5.8 5.9 6.5 - -

0 to 20 4.0 4.1 4.3 4.4 4.5 4.7 4.7 4.7 4.9 5.1 5.6 5.7 6.3 - -
-20to 0 4.0 40 4.2 4.3 4.5 4.6 4.6 4.7 4.8 5.0 5.5 5.5 6.1 - -
-40 to —20 4.0 4.1 4.2 4.3 4.4 4.6 4.6 4.6 4.8 5.0 5.4 5.5 6.0 - -
-60 to —40 (ref.) 4.1 4.2 4.3 44 45 4.7 4.7 4.7 49 5.1 5.5 5.5 6.0 - -
—-70 to —60 (ref.) 4.3 4.3 45 4.6 4.7 48 4.8 4.9 5.0 5.2 5.6 5.6 6.1 - -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.5 3.6 3.8 3.9 4.1 4.3 4.3 4.3 4.6 48 5.4 5.5 6.2 - -

60 to 80 3.3 3.3 3.5 3.7 3.8 4.0 40 4.1 4.3 45 5.1 5.2 5.8 - -

40 to 60 3.0 3.0 3.2 3.3 3.5 3.6 3.7 3.7 3.9 4.2 4.7 4.7 5.4 - -

20 to 40 2.6 2.7 2.9 3.0 3.1 3.3 3.3 3.4 3.5 3.8 4.3 4.3 49 - -

0 to 20 2.3 2.4 2.5 2.7 2.8 2.9 3.0 3.0 3.2 3.4 3.8 3.9 4.5 - -
-20to 0 2.0 2.0 2.2 2.3 2.4 2.6 2.6 2.6 2.8 3.0 3.4 3.5 40 - -

-40 to —20 1.7 1.7 1.9 2.0 2.1 2.2 2.2 2.3 2.4 2.6 3.0 3.1 3.6 - -

-60 to —40 1.4 1.4 1.5 1.6 1.7 1.8 1.9 1.9 2.0 2.2 2.6 2.6 3.1 - -

-70 to —60 1.1 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.8 1.9 2.3 2.3 2.8 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.15921577E-01 Visible Infrared OHARA S-LAM54 HOYA -
Q1 6.78156111E+01 Power ser. eq. 0.5 4.0 CDGM H-LaF6LA SCHOTT -
P2 2.43802201E-02 Frac. eq. (ref.) 0.6 5.0
_ 2019-4-1 |Transmittance
a2 3.30404930F 02 2018-4-1 [Prod. Freq.
P3 377727144E-01|  [Prod Frea (AtoD) D | 2015-4-1 [Color Code
Q3 5.55046977E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAFOS Ng = 1.762000 Ne = 1.766511 762401
Glass code (e)

Vg = 40.11 Ve = 39.85 767399
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.72631 F-C_ | 0.018996 365/332 A [nm] T

1.970 172760 F-C_ | 0.019235 Color Code (80%/5%) 25 -
1.530 1.73385 C-t 0.013839 390/330 300 —
1.129 1.74018 C-A’ 0.006168 CCl 310 =
1.064 1.74145 d-C 0.005619 B - 320 —
t 1.74254 e—C 0.010130 G - 330 0.02
s 1.74699 g—d 0.024251 R - 340 0.25
' — . 350 0.55
e o e
L ' ¢ : CTE(-30,70) [1E-7/°C]| 63 370 0.85

Cc 1.756381 i-g 0.025790 CTE100.300) E-7°1| 78 380 0.07

c 1.757264 C-t 0.014722 Te [C] 606 390 0939
He-Ne 1.758092 e-C’ 0.009247 At [°C] 645 200 0958

D 1.761833 F-e 0.009988 StP [°C] 565 420 0.974

d 1.762000 i-F’ 0.035542 AP [°C] 600 440 0.981
e 1.766511 5 460 0.985
SP [°C] 7217
F 1.775377 : 1 7 : 480 0.989
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.960 500 0.991
F 1.776499 C-t/F-C| 07285 Sp. heat [kJ/kg-K]| 0.577 550 0.993
g 1.786251 C-AF-C| 0.3247 Ht diffus. (166 m2/ee] 0.422 600 0.094
h 1.795554 d-CF-C 0.2958 : . 650 0.993
0.389 1.801358 o, FC| 05333 Shenicallpiopertieslicloss] 700 0.992
) 1.812041 — — Acid res. (surface) 5 800 0.989
g-dF-C 1.2766 -
Alkaline detergent res. 2 900 0.995
g-F/F-C 0.5724 - -
s 0.4897 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.996
A0 3.01897142E+00 g/FC | 13577 Acid res. (powden| 4 1400 0.995
Al ~1.06135241E-02 Ct/F-C'| 0.7654 1600 0.991
A2 T356215294E-05 e-C' /F-C 0.4807 Mechanical properties 1800 0.986
' F-e/F-C'| 05193 Knoop hardness |406 (4) 2000 0.978
A3 2.84177137E-02 - 00 0959
i-F' /F-C’ 1.8478 Abrasion hardness| 109 22 -
A4 8.43869366E-04 ; 2400 0.87
Young's mod. [GPa]| 116.3 :
A5 -1.12827377E-05 sh 4. [cPall 473
A6 3.11337221E-06 Deviation of relative partial disp. Pe?r moy : v a 0 228
A7 0.00000000E+00 APdC 0.0005 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0046 [1E-5 nm/om.Pa] | 289 3.94
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 8.0 8.1 8.3 8.6 8.9 9.2 9.3 9.3 9.7 10.2 11.1 11.2 12.3 13.5 14.2
60 to 80 (ref.) 7.8 7.9 8.2 8.4 8.7 9.0 9.1 9.1 9.5 9.9 10.8 11.0 12.1 13.2 13.9

40 to 60 7.6 1.7 7.9 8.2 8.4 8.7 8.8 8.9 9.2 9.6 10.5 10.6 11.7 12.8 13.4

20 to 40 1.4 15 1.7 8.0 8.2 8.5 8.6 8.6 9.0 9.4 10.2 10.3 11.4 12.4 13.0

0 to 20 7.3 7.3 7.6 7.8 8.1 8.3 8.4 8.5 8.8 9.2 10.0 10.1 11.1 12.1 12.7
-20to 0 7.2 1.2 1.5 1.7 7.9 8.2 8.2 8.3 8.6 9.0 9.8 9.9 10.8 11.8 12.4
-40 to —20 7.1 1.2 1.4 1.7 7.9 8.1 8.2 8.3 8.6 8.9 9.7 9.8 10.7 11.6 12.2
-60 to —40 (ref.) 7.2 7.3 7.5 1.7 7.9 8.2 8.2 8.3 8.6 8.9 9.7 9.8 10.6 11.5 12.1
—-70 to —60 (ref.) 1.4 1.4 7.6 7.8 8.1 8.3 8.3 8.4 8.7 9.0 9.7 9.8 10.7 11.5 12.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 6.9 7.0 7.3 15 7.8 8.1 8.2 8.3 8.6 9.1 10.0 10.1 11.2 12.3 13.1

60 to 80 6.6 6.7 7.0 7.2 1.5 7.8 7.9 7.9 8.3 8.7 9.6 9.7 10.8 11.9 12.6

40 to 60 6.3 6.3 6.6 6.9 7.1 1.4 7.5 15 7.9 8.3 9.2 9.3 10.3 11.4 12.0

20 to 40 5.9 6.0 6.2 6.5 6.7 7.0 7.0 7.1 1.4 7.8 8.7 8.8 9.8 10.8 11.4

0 to 20 5.5 5.6 5.8 6.1 6.3 6.6 6.6 6.7 7.0 14 8.2 8.3 9.3 10.2 10.9
-20to 0 5.2 5.2 5.5 5.7 5.9 6.2 6.2 6.3 6.6 7.0 1.7 7.8 8.7 9.7 10.3

-40 to —20 4.8 49 5.1 5.3 5.5 5.7 5.8 5.9 6.2 6.5 7.2 7.3 8.2 9.1 9.7

-60 to —40 4.4 4.5 4.7 4.9 5.1 5.3 5.4 5.5 5.7 6.1 6.8 6.9 1.7 8.6 9.1

-70 to —60 4.2 4.2 4.4 4.6 4.8 5.0 5.1 5.1 5.4 5.7 6.4 6.5 7.3 8.1 8.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12020693E-01 Visible Infrared OHARA S-LAMb55 HOYA -
Q1 9.19206483E+01 Power ser. eq. 0.5 7.2 CDGM H-LaF55 SCHOTT -
P2 2.91343182E-02 Frac. eq. (ref.) 1.2 9.0
Q2 3.83429496E-02 2002- 11 {SIP. AP, SP___
P3 3.73059130E-01 Prod. Frea. (Ato D)) C | 201941 [iransmittnas
Q3 6.25915395E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAFOg ng = 1.697000 Ne = 1.700423 697485
Glass code (e)
vg = 4845 Ve = 48.17 700482
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.66612 F-C | 0.014386 367/337 A [nm] T
1.970 166748 F-C_| 0.014540 Color Code (80%/5%) 25 -
1.530 1.67375 C-t 0.011076 385/340 300 —
1.129 1.67958 C-A 0.004823 CcCl 310 -
1.064 1.68068 d-C 0.004313 B - 320 -
t 1.68161 e-C 0.007736 G - 330 -
s 1.68528 g—d 0.018111 R - 340 0.11
, — : 350 0.43
S ot e
r : g : CTE(-30,70) [1E-7/°C]| 69
c 1692687 - - 370 0.84
’ . ! ’g CTE(100,300) [1E-7/°C]| 83 380 0.910

Cc 1.693369 C-t 0.011758 Te [°Cl 629 390 0944
He-Ne 1.694007 e-C’ 0.007054 At [°C] 678 200 0962

D 1.696873 F-e 0.007486 StP [°C] - 420 0.977

d 1.697000 i-F’ - AP [°C] — 440 0.980
e 1.700423 5 460 0.984
SP [C] =
F 1.707073 : 1 7 : 480 0.988
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.886 500 0.990
F 1.707909 C-t/F-C| 0.7699 Sp. heat [kJ/ke-K]| 0.560 550 0.993
g 1.715111 C-AF-C| 0.3353 Ht diffus. (166 m2/ee] 0.422 600 0.992
h 1.721892 d&-C./F-C | 0.2998 , : 650 0.991
0389 1726081 oy 05377 Chemical properties [class] 700 0.992
: _ - Acid res. (surface) 4 800 0.991
i gd/FC| 12589 : :
Alkaline detergent res. 1 900 0.993
gF/FC| 05587 : :
s 04714 Climate resistance 1 1000 0.991
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder) 1 1200 0.995
A0 2.81748246E+00 ez - - : 1400 0.993
Tt C—F-G| 08087 Acid res. (powder)] 3 1600] __ 0.990
eC F-C'| 0.4851 Mechanical properties 1800 0.983
A2 -1.00459117E-04
F-e/F-C' 05149 Knoop hardness 590 (6) 2000 0.974
A3 2.14941409E-02 : 00 0.940
i-F' /F-C’ - Abrasion hardness| 125 22 -
A4 4.33668886E—04 - 2400 0.85
Young's mod. [GPa]| 98.4
A5 3.15386350E-07 Shen o Topel 384
A6 1.19012861E-06 Deviation of relative partial disp. Pe? 01 : v a 0 281
A7 0.00000000E+00 APdC 0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0043 [1E-5 nm/omPa) | 1-92 3.74
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.7 2.8 3.0 3.2 3.3 3.4 3.4 3.6 3.9 4.5 4.6 5.4 6.4 -
60 to 80 (ref.) 2.5 2.6 2.8 2.9 3.0 3.2 3.2 3.3 3.5 3.7 4.3 4.4 5.2 6.1 -

40 to 60 2.4 2.5 2.6 2.7 2.9 3.0 3.1 3.1 3.3 3.5 4.1 4.1 4.9 5.8 -

20 to 40 2.3 2.4 2.5 2.6 2.7 2.9 2.9 3.0 3.1 3.4 3.9 3.9 4.6 55 -

0 to 20 2.2 2.3 2.4 2.5 2.7 2.8 2.8 2.8 3.0 3.2 3.7 3.8 4.4 5.2 -
-20to 0 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.8 3.0 3.2 3.6 3.7 4.3 5.0 -
-40 to —20 2.3 2.3 2.4 2.5 2.6 2.8 2.8 2.8 3.0 3.1 3.6 3.6 4.2 49 -
-60 to —40 (ref.) 2.4 2.5 2.6 2.7 2.8 2.9 2.9 2.9 3.1 3.2 3.6 3.7 4.2 4.9 -
—-70 to —60 (ref.) 2.6 2.7 2.8 2.9 2.9 3.0 3.1 3.1 3.2 3.4 3.7 3.8 4.3 5.0 -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.6 1.7 1.8 2.0 2.1 2.3 2.3 2.4 2.6 2.8 3.4 3.5 4.3 5.3 -

60 to 80 1.4 1.5 1.6 1.8 1.9 2.0 2.1 2.1 2.3 2.6 3.1 3.2 40 4.9 -

40 to 60 1.1 1.2 1.3 1.5 1.6 1.7 1.8 1.8 2.0 2.2 2.7 2.8 3.5 4.4 -

20 to 40 0.9 0.9 1.0 1.2 1.3 1.4 1.4 1.5 1.7 1.9 2.4 2.4 3.1 4.0 -

0 to 20 0.6 0.6 0.8 0.9 1.0 1.1 1.1 1.2 1.3 1.5 2.0 2.0 2.7 3.5 -
-20to 0 0.3 0.3 0.5 0.6 0.7 0.8 0.8 0.8 1.0 1.2 1.6 1.7 2.3 3.0 -

-40 to —20 0.0 0.1 0.2 0.3 0. 0.5 0.5 0.5 0.7 0.8 1.2 1.3 1.8 2.5 -

-60 to —40 -0.3 -0.2 0.1 0.0 0.1 0.1 0.2 0.2 0.3 0.5 0.8 0.9 1.4 2.0 -

-70 to —60 -0.5 -0.4 -0.3 -0.3 -0.2 -0.1 0.1 0.0 0.1 0.2 0.5 0.6 1.1 1.7 -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13255310E-01 Visible [ Infrared OHARA - HOYA -
Q1 8.32858494E+01 Power ser. eq. 0.6 6.7 CDGM - SCHOTT -
P2 1.63055541E-02 Frac. eq. (ref.) 0.6 7.6
Q2 3.79087968E-02 2029-4-1 {Similar glass type
P3 3.60955138E-01 Prod. Freq. (A to D)| D | 5018=4=1 P:zgf?;e:.nce
Q3 6.03412046E-03 HIKARI GLASS CO,, LTD.




J-LAFO010 ng = 1743200 N, = 1.746793 ST

Glass code (e)

Vg = 49.26 Ve = 49.02 747490

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70838 F-C_ | 0.015088 354/301 A [nm] T

1.970 1.71005 F-C__| 0.015236 Color Code (80%/5%) 25 -

1.530 1.71766 C-t 0.011947 375/300 300 004

1129 1.72442 C-A__ |0.005137 cel =0 016

1.064 1.72567 d-C 0.004551 B 0.00 320 0.32

t 1.72670 e-C 0.008144 G 0.50 330 0.50

s 1.73073 g—d 0.018874 R 0.48 340 0.64

' — 350 0.76

A 1.733512 gF 0.008337 Thermal properties 260 0ge

: 1.736078 he | 0006986 STEC070 e el] 49 360 S8

C’ 1738649 & 0.019030 CTE(100,300) [1E-7/°C]| 63 380 0.945

c 1.739371 C-t__| 0.012669 T Fel T 5o7 000965
He-Ne 1.740045 e-C’ 0.007422 At [°C] 627 200 0976

D 1 743066 F'-e 000781 4 StP [Oc] 550 420 0986

d 1.743200 i~F’ 0.026497 AP [°C] 578 440 0.990
e 1.746793 SP [°C] 679 460 0.993
F 1.753737 : 1 7 : 480 0.996
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.820 500 0.998
F 1.754607 C-t/F-C| 07918 Sp. heat [kJ/kg K| 0.542 550 0.998
g 1.762074 C-AF-C| _ 0.3405 Ht diffus. (166 m2/ee] 0.365 600 0.998
h 1.769060 d-C/F-C 0.3016 : : 650 0.998
0389 1.773349 oCFC| 05398 Gnleiiicalprepoitiopleigss 700 0.998
) 1781104 — — Acid res. (surface) 5 800 0.996
g-dF-C 1.2509 -
FoFC 05526 Alkaline detergent res. 4 900 0994
i_ ~FC 0.4630 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 2.97218511E+00 g/FC | 12613 Acid res. (powden| 4 1400 0.997
Al ~1.32235298E-02 C-t/F-C| 08315 1600 0.992
eC F-C'| 0.4871 Mechanical properties 1800 0.983
A2 —-1.74821942E-04
F-e/F-C 0.5129 Knoop hardness |585 (6) 2000 0.958
i-F' /F-C’ 1.7391 Abrasion hardness 64 :
A4 3.84261692E-04 , 2400 0.65
A5 9.20777694E-06 Young's mod. [GPal| 106.8 )
: — - — Shear mod. [GPa]l| 40.8
A6 3.19655312E-07 Deviation of relative partial disp. Bo s ratio 10308
A7 0.00000000E+00 APdC 0.0022 St:'::ptical — = Specific gravity
A8 0.00000000E+00 APsF | -0.0092 [1E-5 nm/om.Pa] | 263 4.15
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 7.8 7.9 8.1 8.3 8.5 8.7 8.7 8.8 9.0 9.3 10.0 10.0 10.8 11.5 11.9
60 to 80 (ref.) 1.7 1.7 8.0 8.1 8.3 8.5 8.6 8.6 8.9 9.1 9.8 9.8 10.6 11.2 11.7

40 to 60 1.5 15 7.8 7.9 8.1 8.3 8.3 8.4 8.6 8.9 9.5 9.6 10.3 10.9 11.3

20 to 40 7.3 1.4 7.6 7.8 7.9 8.1 8.2 8.2 8.4 8.7 9.3 9.3 10.0 10.6 11.0

0 to 20 7.2 7.3 1.5 1.6 7.8 8.0 8.0 8.1 8.3 8.5 9.1 9.1 9.8 10.4 10.8
-20to 0 7.2 1.2 1.4 15 1.7 7.9 7.9 8.0 8.2 8.4 8.9 9.0 9.6 10.2 10.6
-40 to —20 7.2 1.2 1.4 15 1.7 7.9 7.9 7.9 8.1 8.4 8.9 8.9 9.5 10.1 10.4
-60 to —40 (ref.) 7.3 7.3 7.5 7.6 7.8 7.9 8.0 8.0 8.2 8.4 8.9 9.0 9.5 10.1 10.4
—-70 to —60 (ref.) 1.4 1.5 7.6 7.8 7.9 8.1 8.1 8.2 8.3 8.6 9.0 9.1 9.6 10.2 10.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 6.8 6.8 7.0 7.2 1.4 7.6 1.7 1.7 8.0 8.3 8.9 8.9 9.7 10.4 10.8

60 to 80 6.5 6.6 6.8 7.0 7.1 7.3 1.4 14 1.7 8.0 8.6 8.6 9.3 10.0 10.4

40 to 60 6.2 6.2 6.4 6.6 6.8 7.0 7.0 7.1 7.3 7.6 8.1 8.2 8.9 9.5 9.9

20 to 40 5.9 5.9 6.1 6.3 6.4 6.6 6.6 6.7 6.9 7.2 1.7 7.8 8.4 9.1 9.4

0 to 20 5.5 5.6 5.7 5.9 6.1 6.2 6.3 6.3 6.5 6.8 7.3 1.4 8.0 8.6 8.9
-20to 0 5.2 5.2 5.4 5.6 5.7 5.9 5.9 6.0 6.2 6.4 6.9 7.0 7.6 8.1 8.5

-40 to —20 4.9 49 5.1 5.2 5.3 5.5 5.5 5.6 5.8 6.0 6.5 6.5 7.1 1.7 8.0

-60 to —40 45 4.6 4.7 48 5.0 5.1 5.2 5.2 5.4 5.6 6.1 6.1 6.7 7.2 7.5

-70 to —60 4.3 4.3 4.4 4.6 4.7 4.9 4.9 4.9 5.1 5.3 5.8 5.8 6.3 6.8 7.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13189864E-01 Visible Infrared OHARA S-LAMG60 HOYA NBF1
Q1 7.01648764E+01 Power ser. eq. 04 5.1 CDGM H-LaF53 SCHOTT N-LAF35
P2 3.86205423E-02 Frac. eq. (ref.) 0.5 53
Q2 2.54497766E-02 2062-1-1 StP. AR, SF
P3 3.58049310E-01 Prod. Freq. (A to D)| C | 201541 P::(a)r:?;e:,nce
Q3 5.15734963E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAFO'I 6 ng = 1.801000 Ne = 1.806432 801349
Glass code (e)
Vg = 34.92 Ve = 34.68 806347
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75702 F-C_ | 0022936 387/350 A [nm] T
1.970 175875 F-C_| 0.023254 Color Code (80%/5%) 25 -
1.530 1.76688 C-t 0.016596 435/350 300 —
1.129 1.77479 C-A’ 0.007371 CCI 310 —
1.064 1.77635 d-C 0.006733 B 0.00 320 Z
t 1.77767 e-C 0.012165 G 2.52 330 -
s 1.78303 g—d 0.029628 R 2.64 340 -
; _ 350 0.04
A 1.786896 g-F 0.013425 Tl praper s 260 0%
r 1.790544 h-g 0.011715 CTE(30.70) 1E-7/°C]| 62
c 1794267 - - 370 0.53
: . ! ’g CTE(100,300) [1E-7/°C]| 75 380 0.73
C 1.795323 C-t 0.017652 Te I°C] 632 390 0.83
He-Ne 1.796314 e—C’ 0.011109 At [°C] 671 200 088
D 1 800800 F'-e 001 21 45 StP [Oc] 588 420 0932
d 1.801000 i-F' - AP [°Cl 620 440 0.956
e 1.806432 5 460 0.969
SP [°C] 733
F 1.817203 - 1 - 480 0.979
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.010 500 0.985
F 1.818577 C-t/F-C| 07236 Sp. heat [kJ/kg K| 0.603 550 0.995
g 1.830628 C-AF-C| 03214 Ht diffus. (106 mz/eee] 0,462 600 0.996
h 1.842343 d-CF-C 0.2936 : . 650 0.997
0.389 1.849780 ~ o, Fc| 05304 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 1 800 0998
! g-d/F-C 1.2918 : :
Alkaline detergent res. 1 900 0.997
g-F/F-C 0.5853 , -
s 05108 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.999
A0 3.13977744E+00 e/ - - : 1400 0.999
= T PG 07591 Acid res. (powder) 3 1600 0.094
A2 - .62026634E—04 e-C' /F-C 0.4777 Mechanical properties 1800 0987
' F-e/F-C'| 05223 Knoop hardness |649 (6) 2000 0.972
A3 3.48771551E-02 -
i-F' /F-C’ - Abrasion hardness| 93 2200 0.924
A4 5.87991861E-04 - 2400 077
Young's mod. [GPa]| 112.5 :
A5 1.35087453E-04 sh 4 [cPall 43.7
A6 -1.23042975E-05 Deviation of relative partial disp. Pe?r moy : v a 0 288
AT 9.56959268E-07 APdC_|_ 0.0006 et Specific gravity
A8 0.00000000E+00 APgF | -0.0004 [1E-5 nm/om.Pa] | 247 3.63
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.1 5.2 55 5.8 6.0 6.3 6.4 6.5 6.8 7.3 8.2 8.4 9.6 11.0 12.0
60 to 80 (ref.) 4.9 5.0 5.3 5.6 5.8 6.1 6.2 6.2 6.6 7.0 8.0 8.1 9.3 10.7 11.6

40 to 60 4.6 4.7 5.1 5.3 5.5 5.8 5.9 5.9 6.3 6.7 7.6 1.7 8.9 10.2 11.1

20 to 40 4.4 4.5 4.8 5.1 5.3 5.5 5.6 5.7 6.0 6.4 7.3 1.4 8.5 9.8 10.7

0 to 20 4.3 4.4 4.6 4.9 5.1 5.3 5.4 5.4 5.8 6.1 7.0 7.1 8.2 94 10.2
-20to 0 4.2 4.2 45 4.7 4.9 5.2 5.2 5.3 5.6 5.9 6.7 6.8 7.9 9.0 9.9
-40 to —20 4.1 4.2 45 4.7 4.9 5.1 5.1 5.2 5.5 5.8 6.6 6.7 1.7 8.8 9.6
-60 to —40 (ref.) 4.2 4.2 45 4.7 49 5.1 5.1 5.2 5.5 5.8 6.5 6.6 7.6 8.6 9.4
—-70 to —60 (ref.) 4.3 4.4 4.6 48 5.0 5.2 5.2 5.3 5.6 5.9 6.6 6.7 7.6 8.6 9.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.0 4.1 4.4 4.7 49 5.2 5.3 5.3 5.7 6.1 7.1 7.2 8.5 9.9 10.9

60 to 80 3.7 3.8 4.1 44 4.6 4.9 4.9 5.0 5.4 5.8 6.7 6.8 8.0 94 10.4

40 to 60 3.3 3.4 3.7 3.9 4.2 44 45 46 49 5.3 6.2 6.3 7.5 8.8 9.7

20 to 40 2.9 3.0 3.3 3.5 3.7 4.0 40 4.1 4.4 48 5.7 5.8 6.9 8.1 9.0

0 to 20 2.5 2.6 2.9 3.1 3.3 3.5 3.6 3.7 40 4.3 5.1 5.2 6.3 15 8.4
-20to 0 2.1 2.2 2.5 2.7 2.9 3.1 3.1 3.2 3.5 3.8 4.6 4.7 5.7 6.9 1.7

-40 to —20 1.7 1.8 2.0 2.2 2.4 2.6 2.7 2.8 3.0 3.4 4.1 4.2 5.1 6.2 7.0

-60 to —40 1.3 1.4 1.6 1.8 2.0 2.2 2.3 2.3 2.6 2.9 3.6 3.7 4.6 5.6 6.4

-70 to —60 1.0 1.1 1.3 1.5 1.7 1.9 1.9 2.0 2.2 2.5 3.2 3.3 4.1 5.1 5.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P 124953414E-01 Visible [ Infrared OHARA | S-LAM66 | HOYA -
Q1 7.94266552E+01 Power ser. eq. 0.6 1.9 CDGM H-ZLaF66 SCHOTT N-LASF45
P2 2.27890133E-02 Frac. eq. (ref.) 1.1 2.2
Q2 5.07623993E-02 2062-1-1 StP. AR, SF
P3 3.93600073E-01 Prod. Freq. (A to D)| B | 5015-4=1 Cﬁgfnélodince
Q3 6.96293926E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAFO'I 6HS Ng = 1.801000 Ne = 1.806432 801349
Glass code (e)
Vg = 34.92 Ve = 34.68 806347
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75702 F-C_ | 0022936 380/350 A [nm] T
1.970 175875 F-C_| 0.023254 Color Code (80%/5%) 25 -
1.530 1.76688 C-t 0.016596 420/350 300 —
1.129 1.77479 C-A’ 0.007371 CCI 310 —
1.064 1.77635 d-C 0.006733 B 0.00 320 _
t 1.77767 e—C 0.012165 G 1.72 330 -
s 1.78303 g—d 0.029628 R 1.78 340 -
g — 350 0.05
A 1.786896 gF 0.013425 Thermall properties 360 037
r 1.790544 h-g 0.011715 CTE(30.70) 1E-7/°C]| 62
c 1794267 - - 370 0.63
: . ! ’g CTE(100,300) [1E-7/°C]| 75 380 0.80
C 1.795323 C-t 0.017652 Te [°C] 632 390 0.88
He-Ne 1.796314 e—C’ 0.011109 At [°C] 671 200 0917
D 1 800800 F'-e 001 21 45 StP [Oc] 588 420 0953
d 1.801000 i-F - AP [°C] 620 440 0.970
e 1.806432 5 460 0.979
SP [°C] 733
F 1.817203 : 1 oF : 480 0.985
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.010 500 0.990
F 1.818577 C-t/F-C| 07236 Sp. heat [kJ/kg K| 0.603 550 0.996
g 1.830628 C-AF-C| 03214 Ht diffus. (1E-6 m2/sec] 0.462 600 0.997
h 1.842343 d-CF-C 0.2936 : . 650 0.997
0389 1849780 oy 05304 Chemical properties [class] 700 0.998
i _ Acid res. (surface) 1 800 0998
g-d F-C 1.2918 - :
Alkaline detergent res. 1 900 0.999
g¢F/F-C 0.5853 - -
s 05108 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.996
A0 3.13977744E+00 e/ - _ : 1400 0.992
o 60002 O F—C 07591 Acid res. (powder) 3 1600 0590
A2 - .62026634E—04 e-C' /F-C 0.4777 Mechanical properties 1800 0989
' F-e/F-C'| 05223 Knoop hardness |649 (6) 2000 0.971
i-F' ./ F-C’ - Abrasion hardness| 93 .
A4 5.87991861E-04 - 2400 0.76
Young's mod. [GPa]| 112.5 :
A5 1.35087453E-04 sh 4 [cPall 43.7
A6 -1.23042975E-05 Deviation of relative partial disp. Pe?r moy : v a 0 288
A7 9.55950268E—07 APdC 0.0006 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF | -0.0004 [1E-5 nm/om.Pa] | 247 3.63
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.1 5.2 55 5.8 6.0 6.3 6.4 6.5 6.8 7.3 8.2 8.4 9.6 11.0 12.0
60 to 80 (ref.) 4.9 5.0 5.3 5.6 5.8 6.1 6.2 6.2 6.6 7.0 8.0 8.1 9.3 10.7 11.6

40 to 60 4.6 4.7 5.1 5.3 5.5 5.8 5.9 5.9 6.3 6.7 7.6 1.7 8.9 10.2 11.1

20 to 40 4.4 4.5 4.8 5.1 5.3 5.5 5.6 5.7 6.0 6.4 7.3 1.4 8.5 9.8 10.7

0 to 20 4.3 4.4 4.6 4.9 5.1 5.3 5.4 5.4 5.8 6.1 7.0 7.1 8.2 94 10.2
-20to 0 4.2 4.2 45 4.7 4.9 5.2 5.2 5.3 5.6 5.9 6.7 6.8 7.9 9.0 9.9
-40 to —20 4.1 4.2 45 4.7 4.9 5.1 5.1 5.2 5.5 5.8 6.6 6.7 1.7 8.8 9.6
-60 to —40 (ref.) 4.2 4.2 45 4.7 49 5.1 5.1 5.2 5.5 5.8 6.5 6.6 7.6 8.6 9.4
—-70 to —60 (ref.) 4.3 4.4 4.6 48 5.0 5.2 5.2 5.3 5.6 5.9 6.6 6.7 7.6 8.6 9.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.0 4.1 4.4 4.7 49 5.2 5.3 5.3 5.7 6.1 7.1 7.2 8.5 9.9 10.9

60 to 80 3.7 3.8 4.1 44 4.6 4.9 4.9 5.0 5.4 5.8 6.7 6.8 8.0 94 10.4

40 to 60 3.3 3.4 3.7 3.9 4.2 44 45 46 49 5.3 6.2 6.3 7.5 8.8 9.7

20 to 40 2.9 3.0 3.3 3.5 3.7 4.0 40 4.1 4.4 48 5.7 5.8 6.9 8.1 9.0

0 to 20 2.5 2.6 2.9 3.1 3.3 3.5 3.6 3.7 40 4.3 5.1 5.2 6.3 15 8.4
-20to 0 2.1 2.2 2.5 2.7 2.9 3.1 3.1 3.2 3.5 3.8 4.6 4.7 5.7 6.9 1.7

-40 to —20 1.7 1.8 2.0 2.2 2.4 2.6 2.7 2.8 3.0 3.4 4.1 4.2 5.1 6.2 7.0

-60 to —40 1.3 1.4 1.6 1.8 2.0 2.2 2.3 2.3 2.6 2.9 3.6 3.7 4.6 5.6 6.4

-70 to —60 1.0 1.1 1.3 1.5 1.7 1.9 1.9 2.0 2.2 2.5 3.2 3.3 4.1 5.1 5.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.24953414E-01 Visible Infrared OHARA S-LAMG66 HOYA -
Q1 7.94266552E+01 Power ser. eq. 0.6 1.9 CDGM H-ZLaF66 SCHOTT N-LASF45
P2 2.27890133E-02 Frac. eq. (ref.) 1.1 2.2
Q2 5.07623993E-02 2062-1-1 StP. AR, SF
P3 3.93600073E-01 Prod. Freq. (A to D)| B | 2017=4—1 1;?15(;120:”06
Q3 6.96293926E-03 HIKARI GLASS CO,, LTD.




Glass ¢

ode (d)

J-LAFH3 ng = 1.795040  n, = 1.801577 05267
Glass code (e)
vq = 28.69 Ve = 28.46 802285
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.74752 F-C_ | 0.027709 404,/365 A [nm] T
1.970 174911 F-C_| 0.028161 Color Code (80%/5%) 25 -
1.530 1.75684 C-t 0.018999 445/365 300 —
1.129 1.76493 C-A 0.008608 CCl 310 -
1.064 1.76660 d-C 0.008004 B 0.00 320 Z
t 1.76804 e-C 0.014541 G 4.28 330 -
s 1.77401 g—d 0.036511 R 4.39 340 -
; - 350 -
A 1.778428 g-F 0.016806 Tl praper s 260 501
r 1.782664 h-g 0.015062 GTEC-30.70) [1E-7,°C]| 68
c 1787036 = - 370 0.12
: . ! ’g CTE(100,300) [1E-7/°C]| 85 380 0.36
Cc 1.788284 C-t 0.020247 Te [°Cl 629 390 0.60
He—Ne 1.789457 e—C’ 0.013293 At [°C] 630 400 0.76
D 1.794800 F-e 0.014868 StP [°C] 588 420 0.900
d 1.795040 i-F' - AP [°Cl 624 440 0.942
e 1.801577 s T°C] 758 460 0.962
F 1.814745 - 1 - 480 0.973
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.030 500 0.981
F 1.816445 C-t/F-C 0.6857 Sp. heat [kJ/kg-K][ 0.615 550 0.992
g 1.831551 C-AF-C| 03107 Ht diffus. (1£-6 m2/sec| 0.463 600 0.994
h 1.846613 d-CF-C 0.2889 : . 650 0.993
0389 1856401 oy 05248 Chemical properties [class] 700 0.995
: _ - Acid res. (surface) 1 800 0.996
I g-d/F-C 1.3177 : :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.6065 , :
s 05436 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.10158920E+00 e T - - 1400 0.997
Al ~1.33474980E-02 c-t/F-C| 07190 Acid res (powder)] 2 1600 0.991
eC /F-C| 04720 Mechanical properties 1800 0.984
A2 0.00000000E+00
F-e/F-C 0.5280 Knoop hardness |555 (6) 2000 0.977
A3 3.64605893E-02 - 2200 0938
i-F' /F-C’ — Abrasion hardness| 149 :
A4 3.26400857E-03 - 2400 0.89
Young's mod. [GPa]| 98.5 .
A5 —-6.24213023E-04 sh 4 [cPall 388
A6 1.40210775E-04 Deviation of relative partial disp. Pe?r moy : v a 0 268
A7 ~142247779E-05 APdC | -0.0013 St:'::;iialr::f ' Specific gravity
A8 6.58468818E-07 APgF 0.0103 [1E-5 nm/om.Pa] | 2-91 361
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.8 2.9 3.2 3.5 3.8 4.2 4.3 44 4.8 5.4 6.7 6.9 8.6 - -
60 to 80 (ref.) 2.7 2.7 3.1 3.4 3.6 4.0 4.1 4.2 4.6 5.2 6.4 6.6 8.3 - -

40 to 60 2.5 2.6 2.9 3.1 3.4 3.7 3.8 3.9 4.3 4.9 6.1 6.3 7.8 - -

20 to 40 2.3 2.4 2.7 3.0 3.2 3.5 3.6 3.7 4.1 4.6 5.8 5.9 7.4 - -

0 to 20 2.2 2.3 2.6 2.8 3.1 3.4 3.5 3.5 3.9 44 5.5 5.7 7.1 - -
-20to 0 2.2 2.3 2.5 2.8 3.0 3.3 3.3 3.4 3.8 4.3 5.3 5.4 6.8 - -
-40 to —20 2.2 2.3 2.5 2.7 3.0 3.2 3.3 3.4 3.7 4.2 5.1 5.3 6.5 - -
-60 to —40 (ref.) 2.3 2.4 2.6 2.8 3.1 3.3 3.4 3.4 3.8 4.2 5.1 5.2 6.4 - -
—-70 to —60 (ref.) 2.5 2.6 2.8 3.0 3.2 3.4 3.5 3.6 3.9 4.3 5.2 5.3 6.4 - -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.7 1.8 2.1 2.4 2.7 3.1 3.1 3.2 3.7 4.3 5.6 5.8 7.5 - -

60 to 80 1.5 1.6 1.9 2.2 2.4 2.8 2.9 2.9 3.4 3.9 5.2 5.4 7.0 - -

40 to 60 1.1 1.2 1.5 1.8 2.1 2.4 2.5 2.5 3.0 3.5 4.7 49 6.4 - -

20 to 40 0.8 0.9 1.2 1.4 1.7 2.0 2.1 2.1 2.6 3.1 4.2 4.3 5.8 - -

0 to 20 0.5 0.6 0.8 1.1 1.3 1.6 1.7 1.7 2.1 2.6 3.7 3.8 5.2 - -
-20to 0 0.2 0.2 0.5 0.7 0.9 1.2 1.3 1.3 1.7 2.2 3.2 3.3 4.6 - -

-40 to —20 -0.2 [ -0.1 0.1 0.3 0.6 0.8 0.9 1.0 1.3 1.7 2.7 2.8 40 - -

-60 to —40 -05| -04]| -0.2 0.0 0.2 0.4 0.5 0.6 0.9 1.3 2.2 2.3 3.4 - -

-70 to —60 -0.7| -0.7 -05| -03] -0.1 0.1 0.2 0.3 0.6 0.9 1.8 1.9 3.0 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06417888E-01 Visible Infrared OHARA - HOYA -
Q1 7.52701722E+01 Power ser. eq. 1.0 1.7 CDGM - SCHOTT -
P2 2.36574681E-02 Frac. eq. (ref.) 1.8 10.6
o | saosws T
P3 3.87982841E-01 Prod. Frea. (AtoD)] B | 201841 |Prod. Freq.
Q3 8.15560229E-03 HIKARI GLASS CO,, LTD.




Glass ¢

ode (d)

J-LAFH3HS 1 =1795040  n, = 1801577 05207
Glass code (e)
vq = 28.69 Ve = 28.46 802285
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.74752 F-C_ | 0.027709 392/363 A [nm] T
1.970 174911 F-C_| 0.028161 Color Code (80%/5%) 25 -
1.530 1.75684 C-t 0.018999 430/365 300 —
1.129 1.76493 C-A 0.008608 CcCl 310 -
1.064 1.76660 d-C 0.008004 B 0.00 320 Z
t 1.76804 e-C 0.014541 G 2.54 330 -
s 1.77401 g—d 0.036511 R 2.71 340 -
; - 350 -
A 1.778428 g-F 0.016806 Thare preperics 260 502
r 1.782664 h-g 0.015062 GTEC-30.70) [1E-7,°C]| 68
c 1787036 = - 370 0.24
: . ! ’g CTE(100,300) [1E-7/°C]| 85 380 0.58
Cc 1.788284 C-t 0.020247 Te [°Cl 629 390 0.79
He—Ne 1.789457 e—C’ 0.013293 At [°C] 630 400 088
D 1.794800 F-e 0.014868 StP [°C] 588 420 0.938
d 1.795040 i-F' - AP [°Cl 624 440 0.960
e 1.801577 5 460 0.971
SP [°C] 758
F 1.814745 - 1 - 480 0.979
, . Relative partial dispersion Ht cndct. [W/m-K]| 1.030 500 0.984
F 1.816445 C-t/F-C 0.6857 Sp. heat [kJ/kg-K][ 0.615 550 0.992
g 1.831551 C-AF-C| 03107 Ht diffus. (1£-6 m2/sec| 0.463 600 0.995
h 1.846613 d-CF-C 0.2889 : . 650 0.996
0389 1856401 oy 05248 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0998
I g-d/F-C 1.3177 : :
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.6065 , :
s 05436 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.10158920E+00 e T — - 1400 0.993
Al ~1.33474980E-02 c-t/F-C| 07190 Acid res (powder)] 2 1600 0.992
eC./F-C| 0.4720 Mechanical properties 1800 0.990
A2 0.00000000E+00
F-e/F-C 0.5280 Knoop hardness |555 (6) 2000 0.977
A3 3.64605893E-02 - 2200 0930
i-F' /F-C’ — Abrasion hardness| 149 :
A4 3.26400857E-03 - 2400 0.87
Young's mod. [GPa]| 98.5 .
A5 —-6.24213023E-04 sh 4 [cPall 388
A6 1.40210775E-04 Deviation of relative partial disp. Pe?r moy : v a 0 268
A7 ~142247779E-05 APdC | -0.0013 St:'::;iialr::f ' Specific gravity
A8 6.58468818E-07 APgF 0.0103 [1E-5 nm/omPa) | 291 361
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.8 2.9 3.2 3.5 3.8 4.2 4.3 44 4.8 5.4 6.7 6.9 8.6 - -
60 to 80 (ref.) 2.7 2.7 3.1 3.4 3.6 4.0 4.1 4.2 4.6 5.2 6.4 6.6 8.3 - -

40 to 60 2.5 2.6 2.9 3.1 3.4 3.7 3.8 3.9 4.3 4.9 6.1 6.3 7.8 - -

20 to 40 2.3 2.4 2.7 3.0 3.2 3.5 3.6 3.7 4.1 4.6 5.8 5.9 7.4 - -

0 to 20 2.2 2.3 2.6 2.8 3.1 3.4 3.5 3.5 3.9 44 5.5 5.7 7.1 - -
-20to 0 2.2 2.3 2.5 2.8 3.0 3.3 3.3 3.4 3.8 4.3 5.3 5.4 6.8 - -
-40 to —20 2.2 2.3 2.5 2.7 3.0 3.2 3.3 3.4 3.7 4.2 5.1 5.3 6.5 - -
-60 to —40 (ref.) 2.3 2.4 2.6 2.8 3.1 3.3 3.4 3.4 3.8 4.2 5.1 5.2 6.4 - -
—-70 to —60 (ref.) 2.5 2.6 2.8 3.0 3.2 3.4 3.5 3.6 3.9 4.3 5.2 5.3 6.4 - -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.7 1.8 2.1 2.4 2.7 3.1 3.1 3.2 3.7 4.3 5.6 5.8 7.5 - -

60 to 80 1.5 1.6 1.9 2.2 2.4 2.8 2.9 2.9 3.4 3.9 5.2 5.4 7.0 - -

40 to 60 1.1 1.2 1.5 1.8 2.1 2.4 2.5 2.5 3.0 3.5 4.7 49 6.4 - -

20 to 40 0.8 0.9 1.2 1.4 1.7 2.0 2.1 2.1 2.6 3.1 4.2 4.3 5.8 - -

0 to 20 0.5 0.6 0.8 1.1 1.3 1.6 1.7 1.7 2.1 2.6 3.7 3.8 5.2 - -
-20to 0 0.2 0.2 0.5 0.7 0.9 1.2 1.3 1.3 1.7 2.2 3.2 3.3 4.6 - -

-40 to —20 -0.2 [ -0.1 0.1 0.3 0.6 0.8 0.9 1.0 1.3 1.7 2.7 2.8 40 - -

-60 to —40 -05| -04]| -0.2 0.0 0.2 0.4 0.5 0.6 0.9 1.3 2.2 2.3 3.4 - -

-70 to —60 -0.7| -0.7 -05| -03] -0.1 0.1 0.2 0.3 0.6 0.9 1.8 1.9 3.0 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06417888E-01 Visible Infrared OHARA - HOYA -
Q1 7.52701722E+01 Power ser. eq. 1.0 1.7 CDGM - SCHOTT -
P2 2.36574681E-02 Frac. eq. (ref.) 1.8 10.6
o | saosws T
P3 3.87982841E-01 Prod. Frea. (AtoD)] B | 201841 |Prod. Freq.
Q3 8.15560229E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LASFO1 Ng = 1.785900 Ne = 1.790131 786442
Glass code (e)
vg = 4417 Ve = 43.92 790439
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.74786 F-C | 0017793 364/318 A [nm] T
1.970 174953 F-C_| 0.017991 Color Code (80%/5%) 25 -
1.530 1.75730 C-t 0.013612 395/320 300 —
1.129 1.76447 C-A' 0.005933 CcCl 310 -
1.064 1.76583 d-C 0.005318 B 0.00 320 0.08
t 1.76697 e-C 0.009549 G 0.84 330 0.25
s 1.77148 g—d 0.022483 R 0.82 340 0.46
g — 350 0.63
A 1.774649 gF 0.010008 Tl praper s 260 076
r 1.777602 h-g 0.008484 CTE(30.70) [E-7/°C]| 59 370 0'85
C’ 1.780582 ijg 0.023345 GTE100300) [IE=7°C1| 76 380 0907
C 1781422 C_t’ 0014452 Tg [OC] 617 390 0941
He-Ne 1.782208 e-C 0.008709 At [°C] 648 200 0960
D 1 785743 F'-e 0009282 StP [Oc] 570 420 0978
d 1.785900 i-F 0.032315 AP [C] 599 440 0.985
e 1.790131 s T°C] 201 128 8-332
F, 1.798375 Relative partial dispersion Ht cndct. [W/m-K]| 0.888 500 0:996
F 1.799413 C-t/F-C | 0.7650 Sp. heat [kJ/kg-K1[ 0.539 550 0.999
g 1.808383 C-A'/F-C|_ 0.3334 Ht diffus. [10-6 n2/eec] 0.388 600 0.998
h 1.816867 d-CF-C 0.2989 : . 650 0.998
0389 1822124 oy 05367 Chemical properties [class] 700 0.998
) 1831728 — — - Acid res. (surface)| 4 800 0998
g-d/F-C 1.2636 -
Alkaline detergent res. 3 900 0.998
g-F/F-C 0.5625 - -
s 0.4768 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) __g - 1' 120 Water res. (powder)| 1 1200 0.999
A0 3.10918831E+00 g /F-C 312 Ao res. (powden| 4 1400 0.999
Al ~1.37763126E-02 C—t/F-C| 0.8033 : : 1600 0.994
A2 T130545613E-04 e-C' /F-C 0.4841 Mechanical properties 1800 0987
- F-e/F-C 0.5159 Knoop hardness |621 (6) 2000 0.966
A3 2.74334291E-02 - 00 0914
i-F' /F-C’ 1.7962 Abrasion hardness 76 22 :
A4 6.51189638E-04 - 2400 071
Young's mod. [GPa]| 111.5 :
A5 -1.58159803E-06 sh 4 [oPall 42.9
A6 1.87919051E-06 Deviation of relative partial disp. Pe?r moy : v a 0 300
A7 0.00000000E+00 APdC 0.0017 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0078 [1E-5 nm/om.Pa] | 211 4.25
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.0 5.1 5.3 5.5 5.7 5.9 5.9 6.0 6.2 6.5 7.2 7.3 8.1 8.9 9.3
60 to 80 (ref.) 4.8 49 5.2 5.3 5.5 5.7 5.7 5.8 6.0 6.3 7.0 7.1 7.9 8.7 9.1

40 to 60 4.6 4.7 4.9 5.1 5.3 5.4 5.5 5.5 5.8 6.1 6.7 6.8 7.6 8.3 8.8

20 to 40 4.4 4.5 4.8 4.9 5.1 5.2 5.3 5.3 5.6 5.9 6.5 6.6 7.4 8.1 8.5

0 to 20 4.3 4.4 4.6 4.8 4.9 5.1 5.1 5.2 5.4 5.7 6.3 6.4 7.1 7.8 8.2
-20to 0 4.2 4.3 45 4.7 4.8 5.0 5.0 5.0 5.3 5.5 6.2 6.2 7.0 1.7 8.0
-40 to —20 4.2 4.2 45 4.6 4.8 49 5.0 5.0 5.2 5.5 6.1 6.2 6.9 7.6 7.9
-60 to —40 (ref.) 4.2 4.3 4.6 4.7 4.8 5.0 5.0 5.1 5.3 5.9 6.1 6.2 6.9 7.6 7.9
—-70 to —60 (ref.) 4.4 4.5 4.7 48 5.0 5.1 5.2 5.2 5.4 5.7 6.2 6.3 7.0 7.6 8.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.9 40 4.3 44 4.6 4.8 4.8 4.9 5.1 5.4 6.1 6.2 7.0 1.7 8.2

60 to 80 3.6 3.7 4.0 4.1 4.3 45 45 46 4.8 5.1 5.8 5.9 6.7 1.4 7.8

40 to 60 3.3 3.4 3.6 3.8 3.9 4.1 4.1 4.2 4.4 4.7 5.3 5.4 6.2 6.9 7.3

20 to 40 2.9 3.0 3.2 3.4 3.5 3.7 3.7 3.8 40 4.3 49 5.0 5.8 6.5 6.9

0 to 20 2.5 2.6 2.8 3.0 3.1 3.3 3.3 3.4 3.6 3.9 4.5 4.6 5.3 6.0 6.4
-20to 0 2.2 2.2 2.5 2.6 2.8 2.9 2.9 3.0 3.2 3.5 4.1 4.1 49 55 5.9

-40 to —20 1.8 1.9 2.1 2.2 2.4 2.5 2.6 2.6 2.8 3.1 3.6 3.7 4.4 5.0 5.4

-60 to —40 1.4 1.5 1.7 1.9 2.0 2.1 2.2 2.2 2.4 2.6 3.2 3.3 40 4.6 49

-70 to —60 1.1 1.2 1.4 1.6 1.7 1.8 1.9 1.9 2.1 2.3 2.9 3.0 3.6 4.2 4.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.11014784E-01 Visible Infrared OHARA S-LAH51 HOYA NBFD11
Q1 7.11754946E+01 Power ser. eq. 0.5 6.4 CDGM H-LaF52 SCHOTT N-LAF33
P2 2.40014797E-02 Frac. eq. (ref.) 0.6 7.4
G2 | 36505496402 2015 [Traramitiancs
P3 3.88792918E-01|  [Prod Frea At0D)] B | 2015-4-1 [Color Gode, Prod. Freq.
Q3 5.94406203E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS F02 Ng = 1.799520 Ne = 1.804034 800421
Glass code (e)

Vg = 42.09 Ve = 41.83 804418
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.76084 F-C_ | 0018997 369/333 A [nm] T

1.970 176245 F-C_| 0.019220 Color Code (80%/5%) 25 -
1.530 1.76995 C-t 0.014266 400/335 300 —
1.129 1.77706 C-A 0.006272 CClI 310 =
1.064 1.77843 d-C 0.005655 B 0.00 320 -
t 1.77960 e—C 0.010169 G 1.02 330 0.02
s 1.78427 g—d 0.024108 R 1.07 340 0.16
~ ' 1o : 350 0.42
780708 reToo0sgs|  |_Ihermel properties 30068
C ] '793865 — 0'02531 5 CTE(-30,70) [1E-7/°C]| 53 370 081
. I8 : CTE(100,300) [1E-7/°C]| 71 380 0.89

c 1.794756 c—t_ 0015157 T ToT— T 598 390 5.597

He-Ne 1.795591 e-C’ 0.009278 At [°C] 630 200 0950
D 1 799353 F'-e 0009942 StP [Oc] 553 420 0972
d 1.799520 i-F’ 0.034968 AP [°C] 530 440 0.982
. 1804034 : 460 0987
: SP [°C] 684
F 1.812862 : 1 7 : 480 0.992
: Relative partial dispersion Ht cndct. [W/m-K]| 0.850 500 0.995
F 1.813976 c-t/F-C| 07510 Sp. heat [kJ/kg-K]| 0.518 550 0998
g 1.823628 C-AF-C| 03302 Ht diffus. (166 m2/eee] 0.363 600 0.999
h 1.832793 d-CF-C 02977 : . 650 0.998
0389 1.838492 oCF-C| 05353 Sleiiicalprepoitiopleiass 700 0.999
) 1.848944 — — - Acid res. (surface) 4 800 0998
g-dF-C 1.2690 -
— — Alkaline detergent res. 2 900 0.996
i_F;E_g 82251 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 3.15037829E+00 g/FC | 13326 Ao res. (powden| 4 1400 0.995
Al ~1.26701101E-02 C-t/F-C'| 07886 1600 0.990
A2 1 84342080E-04 e-C' /F-C 0.4827 Mechanical properties 1800 0981
3 30178879 1E-02 F-e/F-C'| 05173 Knoo.p hardness |586 (6) 2088 8.9(154
i-F' /F'-C’ 1.8194 Abrasion hardness| 64 22 914
A4 4.35495344E-04 - 2400 0.72
Young's mod. [GPa]| 109.1 :
A5 5.91055881E-05 Shear mod. [GPal| 41.6
A6 -3.81755339E-06 Deviation of relative partial disp. Pe? 01 : v a 0 31 0
A7 251546253607 APdC 0.0015 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APsF | -0.0070 [1E-5 nm/om.Pa] | 223 451
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 7.9 8.0 8.2 8.5 8.7 9.0 9.1 9.1 9.5 9.8 10.7 10.8 11.8 12.8 13.4
60 to 80 (ref.) 1.7 7.8 8.1 8.3 8.5 8.8 8.8 8.9 9.2 9.6 10.4 10.5 11.5 12.5 13.1

40 to 60 1.5 1.6 7.8 8.1 8.3 8.5 8.6 8.7 9.0 9.3 10.1 10.2 11.1 12.1 12.7

20 to 40 7.3 1.4 7.6 7.9 8.1 8.3 8.4 8.4 8.7 9.1 9.8 9.9 10.8 11.7 12.3

0 to 20 7.2 1.2 1.5 1.7 7.9 8.1 8.2 8.2 8.5 8.9 9.6 9.7 10.5 11.4 12.0
-20to 0 7.1 1.2 1.4 1.6 7.8 8.0 8.0 8.1 8.4 8.7 9.4 9.5 10.3 11.2 11.7
-40 to —20 7.1 7.1 1.4 15 1.7 7.9 8.0 8.0 8.3 8.6 9.3 9.4 10.2 11.0 11.5
-60 to —40 (ref.) 7.2 7.2 1.4 7.6 7.8 8.0 8.0 8.1 8.3 8.7 9.3 9.4 10.1 10.9 11.4
—-70 to —60 (ref.) 7.3 1.4 7.6 1.7 7.9 8.1 8.2 8.2 8.5 8.8 9.4 9.5 10.2 10.9 11.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 6.8 6.9 7.2 14 7.6 7.9 7.9 8.0 8.3 8.7 9.5 9.6 10.6 11.6 12.3

60 to 80 6.5 6.6 6.9 7.1 7.3 7.6 7.6 1.7 8.0 8.4 9.2 9.3 10.2 11.2 11.8

40 to 60 6.2 6.2 6.5 6.7 6.9 7.1 7.2 7.3 7.6 7.9 8.7 8.8 9.7 10.6 11.2

20 to 40 5.8 5.9 6.1 6.3 6.5 6.7 6.8 6.9 7.2 15 8.2 8.3 9.2 10.1 10.7

0 to 20 5.4 5.5 5.7 5.9 6.1 6.3 6.4 6.4 6.7 7.1 7.8 7.8 8.7 9.5 10.1
-20to 0 5.1 5.1 5.3 5.5 5.7 5.9 6.0 6.0 6.3 6.6 7.3 1.4 8.2 9.0 9.5

-40 to —20 4.7 4.7 5.0 5.1 5.3 5.5 5.6 5.6 5.9 6.2 6.8 6.9 1.7 8.4 8.9

-60 to —40 4.3 4.4 4.6 4.7 49 5.1 5.2 5.2 5.4 5.7 6.3 6.4 7.1 7.9 8.4

-70 to —60 4.0 4.1 4.3 44 4.6 4.8 4.8 4.9 5.1 5.4 6.0 6.1 6.8 15 7.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06784810E-01 Visible Infrared OHARA S-LAH52 HOYA NBFD12
Q1 7.32229118E+01 Power ser. eq. 0.6 95 CDGM H-LaF54 SCHOTT -
P2 2.04998014E-02 Frac. eq. (ref.) 0.8 1.7
Q2 4.06036318E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 3.97089133E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 6.38000144E-03 HIKARI GLASS CO,, LTD.




J-LASFO03 ng = 1.806100  n, = 1.810772 e

Glass code (e)

Vg = 40.97 Ve = 40.73 811407

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2,058 1.76515 F-C 0.019673 371/328 nm 3

1.970 176691 F-C__| 0.019906 Color Code (80%/5%) 25 -

1.530 1.77510 C-t 0.014828 410/330 300 —

1.129 1.78273 C-A 0.006495 CCl 310 =

1.064 1.78419 d-C 0.005852 B 0.00 320 -

t 1.78542 e-C 0.010524 G 1.30 330 0.07

s 1.79030 g—d 0.025011 R 1.35 340 0.25

A 1.793753 eF 0.011190 . 350 0.49

. 1796981 h-e | 0.009564 Thermal properties 360 0.67

c 1.800248 = 0026514 T e 02 370 0.79

’ . ’g : CTE(100,300) [1E-7/°C]| 65 380 0.86

c 1801171 C—t_ [ 0015751 o T 620 390 5510

He-Ne 1.802035 e-C’ 0.009601 At [°C] 650 200 0936
D 1 805927 F'-e 001 0305 StP [Oc] 576 420 0964
d 1.806100 i-F’ 0.036548 AP [°C] 604 440 0.976
e 1.810772 s T°C] 208 460 0.983
F 1.819921 : o T " 480 0.989
: Relative partial dispersion Ht cndct. [W/m-K]| 0.861 500 0.993
F 1.821077 C-t/F-C| 0.7537 Sp. heat [kJ/kg-K]| 0.499 550 0.997
g 1.831111 C-AF-C| _ 0.3301 Ht diffus. (166 m/eee] 0.400 600 0.998
h 1.840675 d-CF-C 02975 : . 650 0.998
0389 1.846641 o CF-C| 05349 Sleiiicalprepoitiopleiass 700 0.999
) 1857625 — — - Acid res. (surface) 4 800 0.997
g-dF-C 1.2713 -
— — Alkaline detergent res. 1 900 0.996
i_F;E_g 8222? Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) g : Water res. (powder)| 1 1200 0.997
i-g/F-C 1.3477 - 1400 0.992
AO 317262102E+00 - Acid res. (powder) 4 -
Al ~1.44956612E-02 Ct/F-C| 0.7913 : : 1600 0.989
A2 1 48050666E—04 e-C'/F-C 0.4823 Mechanical properties 1800 0975
- F-e/F-C 05177 Knoop hardness |643 (6) 2000 0.953
i-F' /F-C’ 1.8360 Abrasion hardness 78 .
A4 7.95161351E-04 - 2400 0.67
Young's mod. [GPa]| 114.0 -
A5 -3.21543048E-06 sh 4. [cPall 43.9
A6 3.05533181E-06 Deviation of relative partial disp. Pe?r moy : . a 0 297
A7 0.00000000E+00 APdC 0.0018 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0068 [1E5 nm/omPa) | 219 431
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 5.9 6.0 6.2 6.5 6.7 6.9 7.0 7.1 1.4 7.8 8.6 8.7 9.6 10.6 11.3
60 to 80 (ref.) 5.7 5.8 6.1 6.3 6.5 6.7 6.8 6.9 7.2 15 8.3 8.4 9.3 10.3 10.9

40 to 60 55 5.6 5.8 6.0 6.2 6.5 6.5 6.6 6.9 7.2 7.9 8.0 8.9 9.9 10.5

20 to 40 5.3 5.4 5.6 5.8 6.0 6.2 6.3 6.3 6.6 7.0 7.6 1.7 8.6 9.5 10.0

0 to 20 5.2 5.2 5.4 5.6 5.8 6.0 6.1 6.1 6.4 6.7 7.4 15 8.3 9.1 9.7
-20to 0 5.1 5.1 5.3 5.5 5.7 5.9 5.9 6.0 6.3 6.6 7.2 7.3 8.0 8.8 9.4
-40 to —20 5.0 5.1 5.3 5.5 5.6 5.8 5.9 5.9 6.2 6.5 7.1 7.1 7.9 8.6 9.1
-60 to —40 (ref.) 5.1 5.2 5.3 5.9 5.7 5.9 5.9 6.0 6.2 6.5 7.0 7.1 7.8 8.5 9.0
—-70 to —60 (ref.) 5.3 5.3 5.5 5.6 5.8 6.0 6.0 6.1 6.3 6.6 7.1 7.2 7.8 8.5 9.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 4.8 49 5.1 5.4 5.6 5.8 5.9 6.0 6.3 6.6 7.4 15 8.5 94 10.1

60 to 80 45 4.6 4.8 5.1 5.3 5.5 5.6 5.6 5.9 6.3 7.0 7.1 8.1 9.0 9.6

40 to 60 4.2 4.2 45 4.7 49 5.1 5.1 5.2 5.5 5.8 6.5 6.6 7.5 8.4 9.0

20 to 40 3.8 3.8 4.1 4.3 45 4.7 4.7 48 5.0 5.4 6.1 6.1 7.0 7.8 8.4

0 to 20 3.4 3.5 3.7 3.8 4.0 4.2 4.3 4.3 4.6 4.9 5.6 5.6 6.4 7.3 7.8
-20to 0 3.0 3.1 3.3 3.4 3.6 3.8 3.9 3.9 4.2 45 5.1 5.1 5.9 6.7 7.2

-40 to —20 2.7 2.7 2.9 3.0 3.2 3.4 3.4 3.5 3.7 4.0 4.6 4.6 5.4 6.1 6.6

-60 to —40 2.3 2.3 2.5 2.6 2.8 3.0 3.0 3.1 3.3 3.5 4.1 4.1 4.8 55 5.9

-70 to —60 2.0 2.0 2.2 2.3 2.5 2.6 2.7 2.7 2.9 3.2 3.7 3.8 4.4 5.1 5.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16842249E-01 Visible Infrared OHARA S-LAH53V HOYA NBFD13
Q1 7.25891074E+01 Power ser. eq. 0.8 25 CDGM H-ZLaF52A | SCHOTT N-LASF43
P2 2.16356451E-02 Frac. eq. (ref.) 0.7 34
Q2 4.21702012E-02 2022-7-1 |StP, AP, SP
2020-4-1 |Simil | t
P3 3.98366606E-01 Prod. Freq. (AtoD)| A | 2019-4-1 Tlrgr::;?tsas:ceype
Q3 6.31251150E-03 HIKARI GLASS CO,, LTD.




J-LASEO05 ng = 1834810  n, = 1.839454 “oaaz)

Glass code (e)

vg = 4273 Ve = 4248 839425

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.79536 F-C_ | 0019535 365/320 A [nm] T

1.970 179697 F-C_| 0.019761 Color Code (80%/5%) 25 -

1.530 1.80451 C-t 0.014655 405/320 300 —

1.129 1.81173 C-A’ 0.006453 CClI 310 =

1.064 1.81314 d-C 0.005821 B 0.00 320 0.05

t 1.81433 e—C 0.010465 G 0.88 330 0.20

s 1.81912 g—d 0.024747 R 0.92 340 0.43

' — 350 0.63

A 1.822536 g-F 0.011033 T Beals 560 576

r 1.825740 h—g 0.009363 CTE-30.70) [IE-1/°C]] 55 0 T

Cc 1.828989 i-g 0.025777 CTE00.300) E-7°0l| 77 380 0.604

c 1.829907 C-t 0.015573 Te [C] 674 390 0937

He-Ne 1.830766 e-C’ 0.009547 At [°C] 708 200 0956
D 1 834638 F'-e 001 021 4 StP [Oc] 627 420 0975
d 1.834810 i-F’ 0.035666 AP [°C] 658 440 0.983
e 1.839454 P [l 768 460 0.989
480 0.992
F 1.848524 Relative partial dispersion Ht cndct. [W/m-K]| 0.907 500 0.995
F 1.849668 C-t/F-C| 0.7502 Sp. heat [kd/ke-K]| 0.501 550 0998
g 1.859557 C-AF-C| 0.3303 Ht diffus. 106 mz/eee] 0.378 600 0.998
h 1.868920 d-C/F-C 0.2980 : : 650 0.999
0389 1874725 o CFC| 05357 Gleiiicalprepoitiopleisss 700 0.998
oFFC 05648 .a ine de er.gen res. 9 99
s 0.4793 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 2 1200 0.998
A0 3.27458352E+00 e /F-C 1.3195 Acid res. (powder) 3 1400 0.999
C—t F-C'| 0.7881 . 1600 0.994
Al -1.32752140E-02 . o T 6 99
A2 1 35438033E-04 e-C' /F-C 0.4831 Mechanical properties 1800 0988
3 311933067602 F-e/F-C'| 05169 Knoop hardness (611 (6) 2000 0.973
: i-F' /F-C’ 1.8049 Abrasion hardness| 75 2200 0.938
A4 7.11503841E-04 ; 2400 0.78
Young's mod. [GPa]| 119.8 :
A5 3.51334559E-06 sh 4 [oPall 46.0
A6 1.88560229E-06 Deviation of relative partial disp. Pe?r moy : v a 0 303
A7 0.00000000E+00 APdC 0.0015 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0079 [1E-5 nm/om.Pa] | 149 4.79
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.3 4.4 4.6 4.9 5.1 5.3 5.4 5.4 5.7 6.0 6.8 6.9 1.7 8.7 9.3
60 to 80 (ref.) 4.2 4.3 4.6 4.7 4.9 5.2 5.2 5.3 5.6 5.9 6.6 6.7 7.5 8.5 9.1

40 to 60 4.1 4.1 4.4 4.6 4.8 5.0 5.0 5.1 5.4 5.7 6.4 6.5 7.3 8.2 8.8

20 to 40 3.9 40 4.3 45 4.7 4.8 4.9 5.0 5.2 5.5 6.2 6.3 7.1 7.9 8.5

0 to 20 3.9 4.0 4.2 4.4 4.6 4.8 4.8 4.9 5.1 5.4 6.0 6.1 6.9 1.7 8.3
-20to 0 3.9 3.9 4.2 4.4 4.5 4.7 4.8 4.8 5.1 5.4 6.0 6.0 6.8 7.6 8.1
-40 to —20 3.9 40 4.2 44 4.6 48 4.8 4.9 5.1 5.4 5.9 6.0 6.7 15 8.1
-60 to —40 (ref.) 4.1 4.2 4.4 4.6 4.7 4.9 4.9 5.0 5.2 5.9 6.0 6.1 6.8 7.6 8.1
—-70 to —60 (ref.) 4.3 4.4 4.6 48 49 5.1 5.1 5.2 5.4 5.7 6.2 6.3 7.0 1.7 8.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.2 3.3 3.5 3.7 3.9 4.2 4.2 4.3 4.6 4.9 5.6 5.7 6.6 15 8.1

60 to 80 3.0 3.1 3.3 3.5 3.7 3.9 40 4.0 4.3 46 5.3 5.4 6.3 7.2 7.8

40 to 60 2.7 2.8 3.0 3.2 3.4 3.6 3.6 3.7 40 4.3 49 5.0 5.8 6.7 7.3

20 to 40 2.4 2.5 2.7 2.9 3.1 3.3 3.3 3.4 3.6 3.9 4.6 4.6 5.4 6.3 6.8

0 to 20 2.1 2.2 2.4 2.6 2.7 2.9 3.0 3.0 3.3 3.6 4.2 4.3 5.0 5.8 6.4
-20to 0 1.8 1.9 2.1 2.3 2.4 2.6 2.7 2.7 2.9 3.2 3.8 3.9 4.6 5.4 5.9

-40 to —20 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.6 2.9 3.4 3.5 4.2 4.9 5.4

-60 to —40 1.2 1.3 1.5 1.6 1.8 1.9 2.0 2.0 2.2 2.5 3.0 3.1 3.8 45 5.0

-70 to —60 1.0 1.0 1.2 1.4 1.5 1.7 1.7 1.8 2.0 2.2 2.8 2.8 3.5 4.2 4.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07685998E-01 Visible Infrared OHARA S-LAH55VS HOYA |TAFD5F, TAFD5G
Q1 7.57647015E+01 Power ser. eq. 0.7 6.0 CDGM H-ZLaF55D | SCHOTT N-LASF41
P2 2.51666246E-02 Frac. eq. (ref.) 0.6 7.2
Q2 3.62464825E-02 2022-7-1 [StP, AP, SP
2020-4-1 |Simil | t
P3 4.06060216E-01 Prod. Frea. (AtoD)] A | 2019-4-1 Tlrgr::;?tfas:ceype
Q3 6.09115841E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFO5HS Ng = 1.834810 Ne = 1.839454 835427
Glass code (e)

vg = 4273 Ve = 4248 839425
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.79536 F-C_ | 0019535 353/317 A [nm] T

1.970 179697 F-C_| 0.019761 Color Code (80%/5%) 25 -
1.530 1.80451 C-t 0.014655 395/320 300 —
1129 181173 C-A__ | 0.006453 ccl 310 -
1.064 1.81314 d-C 0.005821 B 0.00 320 0.10
t 1.81433 e-C 0.010465 G 0.65 330 0.36
s 1.81912 g—d 0.024747 R 0.66 340 0.62
' — 350 0.77
Tl o s
S 1.828989 0035777 eIy NE T/ 9 70| 0905
: : & : CTE(100,300) [1E-7/°C]| 77 380 0.938

C 1829907 C_t’ 0015573 Tg [OC] 674 390 0957

He-Ne 1.830766 e-C 0.009547 At [°C] 708 200 0969
D 1 834638 F'-e 001 021 4 StP [Oc] 627 420 0982
d 1.834810 i~F’ 0.035666 AP [°C] 658 440 0.987
. 1839454 : 460 0901
SP [°C] 768
F 1.848524 e partial dieners 480 0.994
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.907 500 0.996
F 1.849668 C-t/F-C| 0.7502 Sp. heat [kd/ke-K]| 0.501 550 0.998
g 1.859557 C-AF-C| 0.3303 Ht diffus. 106 mz/eee] 0.378 600 0.999
h 1.868920 d-C/F-C 0.2980 : : 650 0.998
0.389 1874725 o, FCc| 05357 Shenicallpiopertieslicloss] 700 0.998
i 1.885334 — — Acid res. (surface) 1 800 0.999
g-dF-C 1.2668 -
Alkaline detergent res. 1 900 0.999
g-F/F-C 0.5648 - -
s 0.4793 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 2 1200 0.997
A0 3.27458352E+00 g/FC | 13195 Ao res. (powden| 3 1400 0.994
Al ~1.32752140E-02 Ct/F-C'| 0.7881 1600 0.990
A2 - .35438033E—04 e-C' /F-C 0.4831 Mechanical properties 1800 0.986
- F-e/F-C 0.5169 Knoop hardness |611 (6) 2000 0.963
i-F' /F-C’ 1.8049 Abrasion hardness 75 -
A4 7.11503841E-04 - 2400 0.73
Young's mod. [GPa]| 119.8 :
A5 3.51334559E-06 Shear mod. [GPall 46.0
A6 1.88560229E-06 Deviation of relative partial disp. Pe? 01 : v a 0 303
A7 0.00000000E+00 APdC 0.0015 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0079 [1E-5 nm/om.Pa] | 149 4.79
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.3 4.4 4.6 4.9 5.1 5.3 5.4 5.4 5.7 6.0 6.8 6.9 1.7 8.7 9.3
60 to 80 (ref.) 4.2 4.3 4.6 4.7 4.9 5.2 5.2 5.3 5.6 5.9 6.6 6.7 7.5 8.5 9.1

40 to 60 4.1 4.1 4.4 4.6 4.8 5.0 5.0 5.1 5.4 5.7 6.4 6.5 7.3 8.2 8.8

20 to 40 3.9 40 4.3 45 4.7 4.8 4.9 5.0 5.2 5.5 6.2 6.3 7.1 7.9 8.5

0 to 20 3.9 4.0 4.2 4.4 4.6 4.8 4.8 4.9 5.1 5.4 6.0 6.1 6.9 1.7 8.3
-20to 0 3.9 3.9 4.2 4.4 4.5 4.7 4.8 4.8 5.1 5.4 6.0 6.0 6.8 7.6 8.1
-40 to —20 3.9 40 4.2 44 4.6 48 4.8 4.9 5.1 5.4 5.9 6.0 6.7 15 8.1
-60 to —40 (ref.) 4.1 4.2 4.4 4.6 4.7 4.9 4.9 5.0 5.2 5.9 6.0 6.1 6.8 7.6 8.1
—-70 to —60 (ref.) 4.3 4.4 4.6 48 49 5.1 5.1 5.2 5.4 5.7 6.2 6.3 7.0 1.7 8.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.2 3.3 3.5 3.7 3.9 4.2 4.2 4.3 4.6 4.9 5.6 5.7 6.6 15 8.1

60 to 80 3.0 3.1 3.3 3.5 3.7 3.9 40 4.0 4.3 46 5.3 5.4 6.3 7.2 7.8

40 to 60 2.7 2.8 3.0 3.2 3.4 3.6 3.6 3.7 40 4.3 49 5.0 5.8 6.7 7.3

20 to 40 2.4 2.5 2.7 2.9 3.1 3.3 3.3 3.4 3.6 3.9 4.6 4.6 5.4 6.3 6.8

0 to 20 2.1 2.2 2.4 2.6 2.7 2.9 3.0 3.0 3.3 3.6 4.2 4.3 5.0 5.8 6.4
-20to 0 1.8 1.9 2.1 2.3 2.4 2.6 2.7 2.7 2.9 3.2 3.8 3.9 4.6 5.4 5.9

-40 to —20 1.5 1.6 1.8 1.9 2.1 2.3 2.3 2.4 2.6 2.9 3.4 3.5 4.2 4.9 5.4

-60 to —40 1.2 1.3 1.5 1.6 1.8 1.9 2.0 2.0 2.2 2.5 3.0 3.1 3.8 45 5.0

-70 to —60 1.0 1.0 1.2 1.4 1.5 1.7 1.7 1.8 2.0 2.2 2.8 2.8 3.5 4.2 4.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07685998E-01 Visible Infrared OHARA S-LAH55VS HOYA |TAFD5F, TAFD5G
Q1 7.57647015E+01 Power ser. eq. 0.7 6.0 CDGM H-ZLaF55D | SCHOTT N-LASF41
P2 2.51666246E-02 Frac. eq. (ref.) 0.6 7.2
Q2 3.62464825E-02 2022-/-1 |StP, AP, SP
P3 406060216E-01| |[Prod.Frea (AtoD) A | e
Q3 6.09115841E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS F08A Ng = 1.883000 Ne = 1.888158 883407
Glass code (e)

vg = 40.69 Ve = 4044 888404
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.84112 F-C | 0.021701 363/329 A [nm] T

1.970 184270 F-C_| 0.021962 Color Code (10%/5%) 25 -
1.530 1.85025 C-t 0.016015 370/330 300 —
1.129 1.85777 C-A’ 0.007105 CCI 310 —
1.064 1.85926 d-C 0.006445 B 0.00 320 -
t 1.86054 e-C 0.011603 G 0.90 330 0.06
s 1.86572 g—d 0.027567 R 0.92 340 0.30
' — 350 0.57
A 1.869450 g-F 0.012311 e[ =5 oo
r 1.872971 h—g 0.010458 GTEC-30.70) [1E-7/°C]| 62 370 086
C’ 1.876555 e 0.028802 CTE00.300) E-7°0l| 77 380 0912

Cc 1.877569 C-t 0.017029 Te [C] 700 390 0942

He-Ne 1.878520 e-C’ 0.010589 At [°C] 720 200 0959
D 1882809 F-e | 0011373 sP °cl | 662 420 0.975
d 1.883000 i-F’ 0.039838 AP [°C] 693 440 0.982
e 1.888158 5 460 0.988
F 1.898256 Relative partial dispersion Ht cndct. [W/m-K]1| 0.790 500 0:995
F 1.899531 Cc-t/F-C| 0.7380 Sp. heat [kJ/kg-K]| 0.403 550 0.998
g 1.910567 C-AF-C| 03274 Ht diffus. (166 m2/ee] 0.362 600 0.998
h 1.921025 d-C/F-C 0.2970 : : 650 0.998
0.389 1927512 o, FCc| 05347 Shenicallpiopertieslicloss] 700 0.999
i 1.939369 — — Acid res. (surface) 1 800 0.999
g-dF-C 1.2703 -
FoFC 05673 Alkaline detergent res. 1 900 0.998
i_ ~FC 0.481 9 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.44086290E+00 e/FC | 13272 Acid res. (powden)| 1 1400 0.999
Al ~1.38053657E-02 C-t/F-C| 07754 1600 0.998
eC /F-C| 04822 Mechanical properties 1800 0.992
A2 -5.63338044E-05
F-e/F-C'| 05178 Knoop hardness [655 (7) 2000 0.977
i-F' /F-C’ 1.8140 Abrasion hardness 57 -
A4 9.60233781E-04 - 2400 0.82
Young's mod. [GPa]| 124.9 :
A5 -7.65969630E-06 Shear mod. [GPal| 48.0
A6 2.57013206E-06 Deviation of relative partial disp. Pe? 01 : v a 0 302
A7 0.00000000E+00 APdC 0.0014 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0088 [1E-5 nm/om.Pa] | 123 541
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.9 4.0 4.3 45 4.8 5.0 5.1 5.1 5.5 5.9 6.7 6.8 7.8 8.7 9.4
60 to 80 (ref.) 3.7 3.8 4.2 4.4 4.6 4.8 4.9 5.0 5.3 5.7 6.5 6.6 7.5 8.5 9.1

40 to 60 3.6 3.7 4.0 4.2 4.4 4.6 4.7 4.8 5.1 5.4 6.2 6.3 7.2 8.1 8.8

20 to 40 3.4 3.5 3.9 4.1 4.3 45 4.5 4.6 4.9 5.2 6.0 6.1 7.0 7.8 8.4

0 to 20 3.3 3.5 3.8 4.0 4.2 4.4 4.4 45 4.8 5.1 5.8 5.9 6.7 7.6 8.1
-20to 0 3.3 3.4 3.7 3.9 4.1 4.3 4.4 44 4.7 5.0 5.7 5.8 6.6 1.4 7.9
-40 to —20 3.4 3.5 3.8 3.9 4.1 4.3 4.4 44 4.7 5.0 5.6 5.7 6.5 7.3 7.8
-60 to —40 (ref.) 3.5 3.6 3.9 4.1 4.3 44 45 45 4.8 5.1 5.7 5.8 6.5 7.3 7.8
—-70 to —60 (ref.) 3.7 3.8 4.1 4.3 4.4 4.6 4.7 4.7 5.0 5.2 5.9 5.9 6.6 1.4 7.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.7 2.8 3.2 3.4 3.6 3.8 3.9 4.0 4.3 4.7 5.5 5.6 6.5 15 8.2

60 to 80 2.5 2.6 2.9 3.1 3.3 3.6 3.6 3.7 40 44 5.2 5.3 6.2 7.1 7.8

40 to 60 2.2 2.3 2.6 2.8 3.0 3.2 3.3 3.3 3.6 4.0 4.7 4.8 5.7 6.6 7.2

20 to 40 1.8 1.9 2.2 2.4 2.6 2.9 2.9 3.0 3.3 3.6 4.3 4.4 5.3 6.1 6.7

0 to 20 1.5 1.6 1.9 2.1 2.3 2.5 2.6 2.6 2.9 3.2 3.9 4.0 4.8 5.6 6.2
-20to 0 1.2 1.3 1.6 1.8 1.9 2.1 2.2 2.2 2.5 2.8 3.5 3.6 4.3 5.1 5.6

-40 to —20 0.9 1.0 1.2 1.4 1.6 1.8 1.8 1.9 2.1 2.4 3.0 3.1 3.9 4.6 5.1

-60 to —40 0.6 0.7 0.9 1.1 1.2 1.4 1.5 1.5 1.7 2.0 2.6 2.7 3.4 4.1 4.6

-70 to —60 0.3 0.4 0.7 0.8 1.0 1.1 1.2 1.2 1.5 1.7 2.3 2.4 3.1 3.7 4.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.34045707E-01 Visible Infrared OHARA S-LAH58 HOYA TAFD30
Q1 9.83260621E+01 Power ser. eq. 0.9 8.6 CDGM H-ZLaF68C | SCHOTT | N-LASF31A
P2 4.96463488E-02 Frac. eq. (ref.) 1.8 6.3
Q2 2.94341953E-02 2022-/-1 |StP, AP, SP
P3 398912094E-01| [Prod.Frea (AtoD) A | e
Q3 5.38901754E-03 HIKARI GLASS CO,, LTD.




J-LASFO9A ng = 1816000 N, = 1.820169 “516466

Glass code (e)

Vg = 46.59 Ve = 46.35 820464

Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.77826 F-C | 0.017513 348/283 A [nm] T
1970 1.77991 F-C' | 0.017696 Golor Code (80%/5%) ggg o5
1.530 1.78761 C-t 0.013518 380/285 300 0'1 8
1.129 1.79474 C-A 0.005883 CCl 310 027
1.064 1.79609 d-C 0.005256 B 0.00 320 0.45
t 1.79723 e-C 0.009425 G 0.39 330 0.62
s 1.80171 g—d 0.022004 R 0.38 340 0.73
' — 350 0.82

r 1.807791 h-g 0.008192 CTE-30.70) IE-1/°C]] 56

c 1810744 e | 0.022361 370 0.928
. I8 : CTE(100,300) [1E-7/°C]| 73 380 0.955

c 1.811575 C-t 0.014349 Te [C] 702 390 0970

He-Ne 1.812353 e-C’ 0.008594 At [°C] 731 200 0980
D 1 81 5845 F'-e 00091 02 StP [Oc] 659 420 0989
d 1.816000 i-F’ 0.031094 AP [°C] 636 440 0.993
e 1.820169 5 460 0.995
SP [°C] 786
F 1.828257 : 1 7 : 480 0.997
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.772 500 0.998
F 1.829271 Ct/F-C| 07719 Sp. heat [kJ/kg-K]| 0.434 550 0.999
g 1.838004 C-AF-C| 0.3359 Ht diffus. (166 m2/eee] 0.357 600 0.999
h 1.846196 d-CF-C 0.3001 : . 650 0.998
0.389 1851236 o, FCc| 05382 Shenicallpiopertieslicloss] 700 0.999
i 1.860365 — — Acid res. (surface) 1 800 0.996
g-dF-C 1.2564 -
FoFC 05566 Alkaline detergent res. 1 900 0.72
i_ ~FC 0.4678 Climate resistance 1 1000 0.71
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.21676146E+00 g/FC | 12768 Ao res. (powden| 2 1400 0.997
Al ~1.39424450E-02 c-t/F-C'| 08109 1600 0.995
: e-C' /F-C 0.4856 Mechanical properties 1800 0.987
A2 -1.18797124E-04
F-e/F-C' 05144 Knoop hardness [653 (7) 2000 0.965
A3 2.79205286E-02 - 2200 0911
i-F' /F-C’ 1.7571 Abrasion hardness 57 -
A4 6.01395043E-04 - 2400 072
Young's mod. [GPa]| 124.4 :
A5 -4.64990540E-06 Shear mod. [GPall 47.9
A6 1.72221463E-06 Deviation of relative partial disp. Pe? 01 : v a 0 299
A7 ~3.69002554E-08 APdC 0.0019 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APsF | —0.0096 [1E5 nm/omPa) | 1-39 4.99
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.2 4.3 45 4.8 4.9 5.1 5.2 5.3 5.5 5.8 6.4 6.5 7.2 7.9 8.3
60 to 80 (ref.) 4.1 4.2 45 4.6 4.8 5.0 5.1 5.1 5.4 5.6 6.2 6.3 7.0 7.6 8.1

40 to 60 4.0 4.0 4.3 45 4.6 4.8 4.9 4.9 5.2 5.4 6.0 6.1 6.7 1.4 7.8

20 to 40 3.9 3.9 4.2 4.3 4.5 4.7 4.7 4.8 5.0 5.3 5.8 5.9 6.5 7.1 7.5

0 to 20 3.8 3.9 4.1 4.3 4.4 4.6 4.6 4.7 4.9 5.2 5.7 5.7 6.3 6.9 7.3
-20to 0 3.8 3.9 4.1 4.2 4.4 45 4.6 4.6 4.8 5.1 5.6 5.6 6.2 6.8 7.2
-40 to —20 3.9 3.9 4.1 4.3 4.4 4.6 4.6 4.7 49 5.1 5.6 5.6 6.2 6.7 7.1
-60 to —40 (ref.) 4.0 4.1 4.3 44 4.6 4.7 4.8 48 5.0 5.2 5.6 5.7 6.2 6.8 7.1
—-70 to —60 (ref.) 4.2 4.3 45 4.6 4.8 4.9 4.9 5.0 5.2 5.4 5.8 5.9 6.4 6.9 7.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.1 3.2 3.4 3.6 3.8 4.0 4.1 4.1 4.4 4.7 5.3 5.3 6.0 6.7 7.1

60 to 80 2.9 3.0 3.2 3.4 3.6 3.8 3.8 3.9 4.1 44 5.0 5.0 5.7 6.4 6.8

40 to 60 2.6 2.7 2.9 3.1 3.3 3.4 3.5 3.5 3.8 4.0 4.6 4.7 5.3 5.9 6.3

20 to 40 2.3 2.4 2.6 2.8 2.9 3.1 3.2 3.2 3.4 3.7 4.2 4.3 49 55 5.9

0 to 20 2.0 2.1 2.3 2.5 2.6 2.8 2.8 2.9 3.1 3.3 3.8 3.9 4.5 5.0 5.4
-20to 0 1.7 1.8 2.0 2.2 2.3 2.5 2.5 2.5 2.7 3.0 3.4 3.5 40 4.6 5.0

-40 to —20 1.4 1.5 1.7 1.8 2.0 2.1 2.2 2.2 2.4 2.6 3.1 3.1 3.6 4.2 4.5

-60 to —40 1.2 1.2 1.4 1.5 1.7 1.8 1.8 1.9 2.0 2.3 2.7 2.7 3.2 3.7 4.1

-70 to —60 0.9 1.0 1.2 1.3 1.4 1.6 1.6 1.6 1.8 2.0 2.4 2.4 2.9 3.4 3.7

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.26284136E-01 Visible Infrared OHARA S-LAH59 HOYA TAF5
Q1 8.29136708E+01 Power ser. eq. 0.8 48 CDGM H-ZLaF69 SCHOTT -
P2 5.50433653E-02 Frac. eq. (ref.) 0.9 55
Q2 2.36945638E-02 2062-1-1 StP. AR, SF
P3 36987077301  [Prod Frea (AtoD)] A | 201741 [Tst edition
Q3 4.86867246E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LASF010 ng =1.834000  n, = 1839319 Ssia7s
Glass code (e)
Vg = 37.18 Ve = 36.94 839369
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Inier[nal]trans. (10mm)
2,058 1.78975 F-C 0.022429 378/343 nm 3
1.970 179154 F-C__| 0022720 Color Code (80%/5%) 25 -
1.530 1.79993 C-t 0.016489 425/345 300 —
1.129 1.80799 C-A 0.007289 CcCl 310 -
1.064 1.80956 d-C 0.006621 B 0.00 320 -
t 1.81089 e-C 0.011940 G 1.64 330 -
s 1.81625 g—d 0.028767 R 1.77 340 0.03
A 1.820090 eF 0.012959 . 350 0.18
. 1823703 h-g | 0011193 Thermal properties 360 0.46
c 1827379 e | 0031358 bl A Boa 370 0.79
’ . ’g : CTE(100,300) [1E-7/°C]| 68 380 0.82
C 1 828420 C _t’ 001 7530 Tg [OC] 628 390 088
He-Ne 1.829395 e-C 0.010899 At [°C] 664 200 0919
D 1833803 F-e 0011821 s Fo] 1 583 420 0.955
d 1.834000 i-F’ 0.042985 AP [°C] 612 440 0.970
e 1.839319 SP [C] 718 460 0.979
F 1.849808 : 1 7 : 480 0.985
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.947 500 0.990
F 1.851140 C-t/F-C| 07352 Sp. heat [kd/ke-K]| 0.541 550 0.996
g 1.862767 C-AF-C| _ 0.3250 Ht diffus. (106 m2/eec] 0,409 600 0.998
h 1.873960 d-CF-C 0.2952 : . 650 0.998
0.389 1.881006 o, FC| 05323 Shenicallpiopertieslicloss] 700 0.999
i 1.894125 o4, FC 12826 Acid res. (surface) 1 800 0.998
— — Alkaline detergent res. 1 900 0.997
g’F/F-C 0.5778 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) h-g /F-C 0.4990 Water res. (powder)| 1 1200 0.998
AO 3.25964047E+00 e/F-C | 13981 Acid res. (powder)| 3 1400 0.997
Al ~1.45636865E-02 Ct/F-C| 0.7716 . : 1600 0.992
A2 1 71298494E-04 e-C'/F-C 0.4797 Mechanical properties 1800 0.982
- — F-e/F-C 0.5203 Knoop hardness |639 (6) 2000 0.965
A3 3.51194196E-02 - 00 0910
i-F' /F-C’ 1.8919 Abrasion hardness 71 22 9
A4 6.30621917E-04 - 2400 072
Young's mod. [GPa]| 116.7 :
A5 9.80352299E-05 Shear mod. [GPall 450
A6 -8.04182070E-06 Deviation of relative partial disp. Pe? 01 : v a 0 297
A7 6.28587289E-07 APdC 0.0012 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0042 [1E-5 nm/cm./Pa] | 221 428
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 6.3 6.4 6.7 7.0 7.3 1.6 1.7 1.7 8.1 8.5 9.4 9.6 10.7 12.0 12.9
60 to 80 (ref.) 6.1 6.2 6.6 6.8 7.0 7.3 1.4 1.4 7.8 8.2 9.1 9.2 10.4 11.6 12.4

40 to 60 5.8 5.9 6.2 6.5 6.7 6.9 7.0 7.1 1.4 7.8 8.7 8.8 9.9 11.0 11.9

20 to 40 55 5.6 5.9 6.2 6.4 6.6 6.7 6.8 7.1 15 8.3 8.4 9.4 10.6 11.3

0 to 20 5.3 5.4 5.7 5.9 6.1 6.4 6.4 6.5 6.8 7.2 7.9 8.0 9.0 10.1 10.9
-20to 0 5.1 5.2 55 5.7 5.9 6.1 6.2 6.3 6.6 6.9 1.7 7.8 8.7 9.7 10.4
-40 to —20 5.0 5.1 54 5.6 5.8 6.0 6.1 6.1 6.4 6.7 7.4 15 8.4 94 10.1
-60 to —40 (ref.) 5.0 5.1 5.4 5.6 5.8 6.0 6.0 6.1 6.3 6.7 7.3 1.4 8.3 9.2 9.9
—-70 to —60 (ref.) 5.1 5.2 5.5 5.6 5.8 6.0 6.1 6.1 6.4 6.7 7.3 1.4 8.3 9.2 9.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 5.2 5.3 5.7 5.9 6.2 6.4 6.5 6.6 6.9 14 8.3 8.4 9.6 10.8 11.7

60 to 80 4.9 5.0 5.3 5.6 5.8 6.1 6.1 6.2 6.5 7.0 7.8 8.0 9.1 10.3 11.1

40 to 60 4.4 4.5 4.8 5.1 5.3 5.6 5.6 5.7 6.0 6.4 7.3 1.4 8.4 9.6 10.4

20 to 40 4.0 4.1 4.4 4.6 4.8 5.0 5.1 5.2 5.5 5.9 6.7 6.8 7.8 8.9 9.7

0 to 20 3.5 3.6 3.9 4.1 4.3 45 4.6 4.7 5.0 5.3 6.1 6.2 7.1 8.2 8.9
-20to 0 3.1 3.1 3.4 3.6 3.8 4.0 4.1 4.2 4.4 48 5.5 5.6 6.5 15 8.2

-40 to —20 2.6 2.7 2.9 3.1 3.3 3.5 3.6 3.6 3.9 4.2 49 5.0 5.9 6.8 7.5

-60 to —40 2.2 2.2 2.5 2.7 2.8 3.0 3.1 3.1 3.4 3.7 4.3 4.4 5.2 6.1 6.8

-70 to —60 1.8 1.9 2.1 2.3 2.5 2.6 2.7 2.7 3.0 3.3 3.9 4.0 4.7 5.6 6.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.04623045E-01 Visible Infrared OHARA S-LAH60 HOYA NBFD10
Q1 6.64846075E+01 Power ser. eq. 0.7 6.8 CDGM H-ZLaF53B | SCHOTT N-LASF40
P2 2.01481579E-02 Frac. eq. (ref.) 1.5 13.0
G2 |  484277053E-02 2015 [Traramitiancs
P3 4.09502477€-01 e AEg (A D)| A | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 6.84010411E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS F01 3 ng = 1.804400 ne = 1.809220 804396
Glass code (e)

Vg = 39.61 Ve = 39.36 809394
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.76221 F-C_ | 0.020310 372/332 A [nm] T

1.970 176404 F-C'_| 0.020558 Color Code (80%/5%) 25 -
1.530 1.77251 C-t 0.015248 410/335 300 —
1.129 1.78037 C-A 0.006682 CClI 310 =
1.064 1.78186 d-C 0.006028 B 0.00 320 -
t 1.78312 e—C 0.010848 G 1.22 330 0.03
s 1.78814 g—d 0.025898 R 1.28 340 0.17
, — : 350 0.42
e e ==
L ' ¢ : CTE(-30,70) [1E-7/°C]| 51 370 0.78

Cc 1.798372 i-g 0.027765 CTE00.300) E-7°Cl| 67 380 086

c 1.799322 C-t 0.016198 Te [C] 618 390 0910
He-Ne 1.800212 e-C’ 0.009898 At [°C] 649 200 0939

D 1 804221 F'-e 001 0660 StP [Oc] 573 420 0966

d 1.804400 i-F’ 0.038183 AP [°C] 601 440 0.978
S ] _ 460 0.985
809220 SP ['Cl | 705
F 1.818682 : 1 7 : 480 0.990
: Relative partial dispersion Ht cndct. [W/m-K]| 0.884 500 0.993
F 1.819880 C-t/F-C| 0.7508 Sp. heat [kJ/kg-K1| 0.530 550 0.997
g 1.830298 C-AF-C| _ 0.3290 Ht diffus. (166 m2/eec] 0.395 600 0.998
h 1.840270 d-CF-C 0.2968 : . 650 0.998
0389 1846513 oy 05341 Chemical properties [class] 700 0.999
) 1.858063 — — - Acid res. (surface) 4 800 0.999
g-dF-C 1.2751 -
— — Alkaline detergent res. 2 900 0.999
i_F;E_g 82;: g Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.16350950E+00 re/F-C | 13671 Acid ros (powden| 4 1400 0.995
Al ~1.45894059E-02 Ct/F-C| 0.7879 . : 1600 0.990
- — eC F-C| 04815 Mechanical properties 1800 0.979
A2 2.12587159E-04 e Knoop hardness | 626 (6) 2000 0.951
A3 3.15033746E-02 Fre/F-C| 05185 1oop harcese 00 o
i-F' /F-C’ 1.8573 Abrasion hardness| 76 22 .86
A4 5.85519102E-04 - 2400 0.63
Young's mod. [GPa]| 112.6 :
A5 5.85508847E-05 sh 4 [oPall 43.4
A6 -3.44096993E-06 Deviation of relative partial disp. Pe?r mOY : v a 0 297
A7 3.17840715E-07 APdC 0.0017 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0060 [1E-5 nm/om.Pa] | 2-31 42
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 6.2 6.3 6.5 6.8 7.0 1.2 7.3 1.4 1.7 8.0 8.9 9.0 9.9 11.0 11.7
60 to 80 (ref.) 6.0 6.1 6.4 6.6 6.8 7.0 7.1 7.1 1.4 7.8 8.6 8.7 9.7 10.7 11.3

40 to 60 5.8 5.9 6.1 6.3 6.5 6.8 6.8 6.9 7.2 15 8.3 8.4 9.3 10.3 10.9

20 to 40 5.6 5.7 5.9 6.1 6.3 6.5 6.6 6.6 6.9 7.3 8.0 8.1 9.0 9.9 10.5

0 to 20 55 5.5 5.8 5.9 6.1 6.3 6.4 6.5 6.7 7.1 1.7 7.8 8.7 9.6 10.2
-20to 0 5.4 5.5 5.7 5.8 6.0 6.2 6.3 6.3 6.6 6.9 7.6 7.6 8.4 9.3 9.9
-40 to —20 54 5.4 5.6 5.8 6.0 6.2 6.2 6.3 6.5 6.8 7.4 15 8.3 9.1 9.6
-60 to —40 (ref.) 5.5 5.9 5.7 5.9 6.0 6.2 6.3 6.3 6.6 6.8 7.4 15 8.2 9.0 9.5
—-70 to —60 (ref.) 5.6 5.7 5.8 6.0 6.2 6.3 6.4 6.4 6.7 6.9 7.5 7.6 8.3 9.0 9.5

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 5.1 5.2 5.4 5.6 5.9 6.1 6.2 6.2 6.5 6.9 1.7 7.8 8.8 9.8 10.5

60 to 80 4.8 49 5.1 5.3 5.6 5.8 5.9 5.9 6.2 6.6 7.3 1.4 8.4 94 10.1

40 to 60 45 4.5 4.8 5.0 5.2 5.4 5.4 5.5 5.8 6.1 6.9 7.0 7.9 8.8 9.5

20 to 40 4.1 4.2 4.4 4.6 4.8 5.0 5.0 5.1 5.4 5.7 6.4 6.5 7.3 8.2 8.9

0 to 20 3.7 3.8 4.0 4.2 4.4 4.6 4.6 4.7 49 5.2 5.9 6.0 6.8 1.7 8.3
-20to 0 3.4 3.4 3.6 3.8 4.0 4.1 4.2 4.2 45 48 5.4 5.5 6.3 7.1 1.7

-40 to —20 3.0 3.0 3.2 3.4 3.6 3.7 3.8 3.8 4.1 44 5.0 5.0 5.8 6.5 7.1

-60 to —40 2.6 2.7 2.8 3.0 3.1 3.3 3.4 3.4 3.6 3.9 4.5 45 5.2 6.0 6.5

-70 to —60 2.3 2.4 2.5 2.7 2.8 3.0 3.1 3.1 3.3 3.6 4.1 4.2 49 5.6 6.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07014916E-01 Visible Infrared OHARA S-LAH63 HOYA NBFD3
Q1 6.46906731E+01 Power ser. eq. 0.7 9.7 CDGM H-ZLAF51 SCHOTT -
P2 2.05151386E-02 Frac. eq. (ref.) 0.8 9.5
Q2 451374212E-02 ggfg‘ﬂ $th AP.vttSP
—a— ransmittance
P3 398531952E-01| |Prod Frea (AtoD) A | 2015-4-1 [Color Code, Prod. Freq.
Q3 6.50186587E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LASFO1 4 Ng = 1.788000 Ne = 1.791961 788474
Glass code (e)
Vg = 47.35 Ve = 4711 792471
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75096 F-C_ | 0.016641 352/311 A [nm] T
1.970 175266 F-C_| 0.016811 Color Code (80%/5%) 25 -
1.530 1.76050 C-t 0.012982 380/310 300 —
1.129 1.76759 C-A’ 0.005619 CCl 310 0.04
1.064 1.76891 d-C 0.005003 B 0.00 320 019
t 1.77001 e—C 0.008964 G 0.50 330 0.43
s 1.77435 g—d 0.020889 R 0.52 340 0.64
A 1.777378 eF 0.009251 . 350 0.78
. 1780181 h-e | 0007781 Thermal properties 360 0.86
c 1.782997 e 0021265 CTECI0 O LET/O) 5 370, 0914
: : & : CTE(100,300) [1E-7/°C]| 74 380 0946
C 1783790 C_t’ 0013775 Tg [OC] 683 390 0965
He-Ne 1.784530 e-C 0.008171 At [°C] 707 200 0976
D 1 787853 F'-e 0008640 StP [Oc] 643 420 0987
d 1.788000 i-F’ 0.029553 AP [°C] 670 440 0.991
e 1.791961 5 460 0.993
SP [°C] 767
F 1.799638 : 1 7 : 480 0.996
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.844 500 0.997
F 1.800601 c-t/F-C | 0.7801 Sp. heat [kd/ke-K]| 0.501 550 0.999
g 1.808889 C-AF-C| 03377 Ht diffus. (166 m2/ee] 0.386 600 0.999
h 1.816670 d-C/F-C 0.3006 : : 650 0.999
0389 1.821462 oCFC| 05387 Gleiiicalprepoitiopleisss 700 0.999
i 1.830154 — — Acid res. (surface) 1 800 0.998
g-dF-C 1.2553 -
— — Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5559 - -
s 0.4676 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.12119480E+00 e/FC | 12779 roid res_(owden| 3 1400 0.997
, — p
Al ~1.37527216E-02 Ct/F-C| 08194 : : 1600 0.992
A2 1 86592469E—04 e-C' /F-C 0.4861 Mechanical properties 1800 0978
3 563764849502 F-e/F-C'| 05139 Knoop hardness |632 (6) 2000 0.957
: i-F' /F'-C’ 1.7580 Abrasion hardness| 59 2200 0.89
A4 4.53698660E-04 - 2400 0.68
Young's mod. [GPa]| 119.6 :
A5 1.09722341E-05 sh 4 [GPall 461
A6 6.11243363E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 297
A7 0.00000000E+00 APdC 0.0021 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0090 [1E-5 nm/om.Pa] | 160 4.36
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.9 4.0 4.1 4.3 4.5 4.6 4.7 4.7 5.0 5.3 5.8 5.9 6.4 6.9 7.3
60 to 80 (ref.) 3.8 3.8 4.1 4.2 4.3 45 4.6 4.6 4.8 5.1 5.7 5.7 6.3 6.8 7.1

40 to 60 3.6 3.7 3.9 4.0 4.2 4.3 4.4 44 4.7 4.9 5.5 5.5 6.1 6.6 6.9

20 to 40 3.5 3.6 3.8 3.9 4.1 4.2 4.3 4.3 4.5 4.8 5.3 5.4 5.9 6.4 6.7

0 to 20 3.4 3.5 3.7 3.8 4.0 4.1 4.2 4.2 4.4 4.7 5.2 5.3 5.8 6.3 6.6
-20to 0 3.4 3.5 3.7 3.8 3.9 4.1 4.1 4.2 4.4 4.7 5.2 5.2 5.7 6.2 6.5
-40 to —20 3.5 3.5 3.7 3.9 4.0 4.1 4.2 4.2 4.4 4.7 5.2 5.2 5.7 6.2 6.5
-60 to —40 (ref.) 3.6 3.7 3.9 4.0 4.1 4.3 4.3 44 4.6 48 5.3 5.4 5.8 6.3 6.6
—-70 to —60 (ref.) 3.8 3.9 4.1 4.2 4.3 45 45 45 4.8 5.0 5.5 5.5 6.0 6.4 6.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.8 2.9 3.1 3.2 3.4 3.5 3.6 3.6 3.9 4.1 4.7 4.7 5.3 5.8 6.1

60 to 80 2.6 2.7 2.9 3.0 3.1 3.3 3.3 3.4 3.6 3.9 4.4 45 5.0 55 5.9

40 to 60 2.3 2.4 2.6 2.7 2.8 3.0 3.0 3.1 3.3 3.6 4.1 4.1 4.7 5.1 5.5

20 to 40 2.0 2.1 2.2 2.4 2.5 2.7 2.7 2.8 3.0 3.2 3.7 3.8 4.3 4.8 5.1

0 to 20 1.7 1.8 1.9 2.1 2.2 2.3 2.4 2.4 2.7 2.9 3.4 3.5 3.9 4.4 4.7
-20to 0 1.4 1.5 1.6 1.8 1.9 2.0 2.1 2.1 2.3 2.6 3.1 3.1 3.6 4.0 4.3

-40 to —20 1.1 1.2 1.3 1.5 1.6 1.7 1.8 1.8 2.0 2.2 2.7 2.8 3.2 3.7 40

-60 to —40 0.8 0.9 1.0 1.1 1.3 1.4 1.4 1.5 1.7 1.9 2.4 2.4 2.9 3.3 3.6

-70 to —60 0.6 0.6 0.8 0.9 1.0 1.2 1.2 1.2 1.4 1.7 2.1 2.2 2.6 3.0 3.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.09786177E-01 Visible Infrared OHARA S-LAH64 HOYA TAF4
Q1 6.93481767E+01 Power ser. eq. 0.8 9.7 CDGM H-LaF10LA | SCHOTT N-LAF21
P2 2.36064082E-02 Frac. eq. (ref.) 0.8 10.0
o [ s e D
P3 3.90622283E-01 e AEg (A D)| B | 2015-4-1 |Color Code, Similar glass type
Q3 5.76163595E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAS F01 5 ng = 1.804000 ne = 1.808106 804466
Glass code (e)
Vg = 46.60 Ve = 46.35 808464
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.76695 F-C | 0017254 355/312 A [nm] T
1.970 176858 F-C__| 0.017436 Color Code (80%/5%) 25 -
1.530 1.77612 C-t 0.013293 385/315 300 —
1.129 1.78310 C-A 0.005791 CCl 310 003
1.064 1.78442 d-C 0.005176 B 0.00 320 0.16
t 1.78553 e-C 0.009282 G 0.53 330 0.39
s 1.78994 g—d 0.021697 R 0.54 340 0.60
' — 350 0.75
A 1.793033 g-F 0.009619 T Beals 560 s
r 1.795917 h-g 0.008098 CTEC30.70) [1E-7,°C]] 60
c 1798824 s | 0022138 370 0.907
. I8 : CTE(100,300) [1E-7/°C]| 75 380 0.942
c 1799643 C—t_ [ 0014112 o T 597 390 0962
He-Ne 1.800408 e-C’ 0.008463 At [°C] 728 200 0975
D 1 803847 F'-e 0008973 StP [Oc] 653 420 0985
d 1.804000 i-F’ 0.030756 AP [°C] 633 440 0.989
e 1.808106 5 460 0.992
SP [°C] 785
F 1.816078 : 1 7 : 480 0.995
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.834 500 0.996
F 1.817079 C-t/F-C| 07704 Sp. heat [kJ/ke-K]| 0.470 550 0.998
g 1.825697 C-AF-C| 0.3356 Ht diffus. (166 m2/eee] 0.387 600 0.998
h 1.833795 d-CF-C 0.3000 : . 650 0.998
0389 1.838784 o CFC| 05380 Gleiiicalprepoitiopleisss 700 0.999
i 1.847835 — — Acid res. (surface) 1 800 0.997
g-dF-C 1.2575 -
Alkaline detergent res. 1 900 0.995
g-F/F-C 0.5575 - -
s 0.4693 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.998
A0 3.17452404E+00 e/FC | 12831 Acid res. (powden| 3 1400 0.997
Al ~132156517E-02 Ct/F-C'| 0.8094 1600 0.993
eC /F-C| 04854 Mechanical properties 1800 0.986
A2 -1.65919934E-04
F-e/F-C 0.5146 Knoop hardness |670 (7) 2000 0.969
A3 2.76472367E-02 - 2200 0923
i-F' /F-C’ 1.7639 Abrasion hardness 64 -
A4 4.83338934E-04 - 2400 074
Young's mod. [GPa]| 119.6
A5 1.20380702E-05 sh 4 [GPall 461
A6 6.02649728E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 0.00000000E+00 APdC 0.0018 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0087 [1E-5 nm/om.Pa] | 143 457
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.6 3.8 4.0 4.1 4.3 4.4 44 4.7 5.0 5.6 5.6 6.3 6.9 7.4
60 to 80 (ref.) 3.4 3.5 3.7 3.9 4.0 4.2 4.2 4.3 4.5 4.8 5.4 5.5 6.1 6.8 7.3

40 to 60 3.3 3.4 3.6 3.7 3.9 4.1 4.1 4.2 4.4 4.7 5.3 5.3 5.9 6.6 7.0

20 to 40 3.2 3.3 3.5 3.7 3.8 4.0 4.0 4.1 4.3 4.6 5.1 5.2 5.8 6.4 6.8

0 to 20 3.2 3.3 3.5 3.6 3.7 3.9 3.9 4.0 4.2 45 5.0 5.1 5.7 6.2 6.7
-20to 0 3.2 3.3 3.5 3.6 3.7 3.9 3.9 4.0 4.2 45 5.0 5.1 5.6 6.2 6.6
-40 to —20 3.3 3.4 3.6 3.7 3.8 4.0 4.0 4.1 4.3 45 5.0 5.1 5.6 6.2 6.6
-60 to —40 (ref.) 3.5 3.6 3.8 3.9 4.0 4.1 4.2 4.2 4.4 4.7 5.2 5.2 5.7 6.3 6.7
—-70 to —60 (ref.) 3.7 3.8 4.0 4.1 4.2 44 4.4 44 4.6 4.9 5.4 5.4 5.9 6.4 6.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.4 2.5 2.7 2.9 3.0 3.2 3.2 3.3 3.5 3.8 4.4 45 5.1 5.8 6.3

60 to 80 2.2 2.3 2.5 2.7 2.8 3.0 3.0 3.1 3.3 3.6 4.2 4.2 49 55 6.0

40 to 60 1.9 2.0 2.2 2.4 2.5 2.7 2.7 2.8 3.0 3.3 3.9 3.9 4.5 5.1 5.6

20 to 40 1.7 1.8 2.0 2.1 2.2 2.4 2.4 2.5 2.7 3.0 3.5 3.6 4.2 4.7 5.2

0 to 20 1.4 1.5 1.7 1.8 2.0 2.1 2.2 2.2 2.4 2.7 3.2 3.3 3.8 4.4 4.8
-20to 0 1.2 1.2 1.4 1.6 1.7 1.8 .9 1.9 2.1 2.4 2.9 2.9 3.5 4.0 4.4

-40 to —20 0.9 1.0 1.2 1.3 1.4 1.5 6 1.6 1.8 2.1 2.5 2.6 3.1 3.6 40

-60 to —40 0.6 0.7 0.9 1.0 1.1 1.2 3 1.3 1.5 1.8 2.2 2.3 2.7 3.2 3.6

-70 to —60 0.4 0.5 0.7 0.8 0.9 1.0 A 1.1 1.3 1.5 2.0 2.0 2.5 3.0 3.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10686191E-01 Visible Infrared OHARA S-LAH65VS HOYA TAF3
Q1 7.43053260E+01 Power ser. eq. 0.8 3.9 CDGM H-ZLaF50E | SCHOTT N-LASF44
P2 2.71367682E-02 Frac. eq. (ref.) 0.9 40
Q2 3.09494207E-02 2022-7-1 SFP: AP, SP
e PR el
Q3 5.72630320E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J-LASFO15HS ™ = 1804000  n, = 1.808106 Sot400
Glass code (e)
Vg = 46.60 Ve = 46.35 808464
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.76695 F-C | 0017254 347/311 A [nm] T
1.970 176858 F-C__| 0.017436 Color Code (80%/5%) 25 -
1.530 1.77612 C-t 0.013293 380/310 300 —
1.129 1.78310 C-A 0.005791 CCl 310 0.04
1.064 1.78442 d-C 0.005176 B 0.00 320 0.26
t 1.78553 e-C 0.009282 G 0.45 330 0.52
s 1.78994 g—d 0.021697 R 0.46 340 0.71
' — 350 0.83
A 1.793033 g-F 0.009619 T Beals 560 559
r 1.795917 h-g 0.008098 CTEC-30.70) IE-1/°C]] 60 0 5593
Cc 1.798824 i- 0.022138 .
. I8 : CTE(100,300) [1E-7/°C]| 75 380 0.957

c 1.799643 C-t__| 0014112 o T 597 390 0971

He-Ne 1.800408 e-C’ 0.008463 At [°C] 728 200 0979
D 1 803847 F'-e 0008973 StP [Oc] 653 420 0987
d 1.804000 i-F’ 0.030756 AP [°C] 683 440 0.991
e 1.808106 5 460 0.994
: SP [°C] 785
F 1.816078 : 1 7 : 480 0.996
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.834 500 0.998
F 1.817079 C-t/F-C| 07704 Sp. heat [kJ/ke-K]| 0.470 550 0.999
g 1.825697 C-AF-C| 0.3356 Ht diffus. (166 m2/eee] 0.387 600 0.999
h 1.833795 d-CF-C 0.3000 : . 650 0.999
0389 1.838784 o CFC| 05380 Gleiiicalprepoitiopleisss 700 0.999
i 1.847835 — — Acid res. (surface) 1 800 0.999
g-dF-C 1.2575 -
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5575 - -
s 0.4693 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.17452404E+00 e/FC | 12831 Acid res. (powden| 3 1400 0.996
Al ~132156517E-02 Ct/F-C'| 0.8094 1600 0.994
eC./F-C| 0.4854 Mechanical properties 1800 0.980
A2 -1.65919934E-04
F-e/F-C 0.5146 Knoop hardness |670 (7) 2000 0.956
A3 2.76472367E-02 - 2200 088
i-F' /F-C’ 1.7639 Abrasion hardness 64 .
A4 4.83338934E-04 - 2400 0.70
Young's mod. [GPa]| 119.6
A5 1.20380702E-05 sh 4 [GPall 461
A6 6.02649728E-07 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 0.00000000E+00 APdC 0.0018 St:;f:p’;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | -0.0087 [1E-5 nm/om.Pa] | 143 457
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.5 3.6 3.8 4.0 4.1 4.3 4.4 44 4.7 5.0 5.6 5.6 6.3 6.9 7.4
60 to 80 (ref.) 3.4 3.5 3.7 3.9 4.0 4.2 4.2 4.3 4.5 4.8 5.4 5.5 6.1 6.8 7.3

40 to 60 3.3 3.4 3.6 3.7 3.9 4.1 4.1 4.2 4.4 4.7 5.3 5.3 5.9 6.6 7.0

20 to 40 3.2 3.3 3.5 3.7 3.8 4.0 4.0 4.1 4.3 4.6 5.1 5.2 5.8 6.4 6.8

0 to 20 3.2 3.3 3.5 3.6 3.7 3.9 3.9 4.0 4.2 45 5.0 5.1 5.7 6.2 6.7
-20to 0 3.2 3.3 3.5 3.6 3.7 3.9 3.9 4.0 4.2 45 5.0 5.1 5.6 6.2 6.6
-40 to —20 3.3 3.4 3.6 3.7 3.8 4.0 4.0 4.1 4.3 45 5.0 5.1 5.6 6.2 6.6
-60 to —40 (ref.) 3.5 3.6 3.8 3.9 4.0 4.1 4.2 4.2 4.4 4.7 5.2 5.2 5.7 6.3 6.7
—-70 to —60 (ref.) 3.7 3.8 4.0 4.1 4.2 44 4.4 44 4.6 4.9 5.4 5.4 5.9 6.4 6.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.4 2.5 2.7 2.9 3.0 3.2 3.2 3.3 3.5 3.8 4.4 45 5.1 5.8 6.3

60 to 80 2.2 2.3 2.5 2.7 2.8 3.0 3.0 3.1 3.3 3.6 4.2 4.2 49 55 6.0

40 to 60 1.9 2.0 2.2 2.4 2.5 2.7 2.7 2.8 3.0 3.3 3.9 3.9 4.5 5.1 5.6

20 to 40 1.7 1.8 2.0 2.1 2.2 2.4 2.4 2.5 2.7 3.0 3.5 3.6 4.2 4.7 5.2

0 to 20 1.4 1.5 1.7 1.8 2.0 2.1 2.2 2.2 2.4 2.7 3.2 3.3 3.8 4.4 4.8
-20to 0 1.2 1.2 1.4 1.6 1.7 1.8 .9 1.9 2.1 2.4 2.9 2.9 3.5 4.0 4.4

-40 to —20 0.9 1.0 1.2 1.3 1.4 1.5 6 1.6 1.8 2.1 2.5 2.6 3.1 3.6 40

-60 to —40 0.6 0.7 0.9 1.0 1.1 1.2 3 1.3 1.5 1.8 2.2 2.3 2.7 3.2 3.6

-70 to —60 0.4 0.5 0.7 0.8 0.9 1.0 A 1.1 1.3 1.5 2.0 2.0 2.5 3.0 3.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.10686191E-01 Visible Infrared OHARA S-LAH65VS HOYA TAF3
Q1 7.43053260E+01 Power ser. eq. 0.8 3.9 CDGM H-ZLaF50E | SCHOTT N-LASF44
P2 2.71367682E-02 Frac. eq. (ref.) 0.9 40
Q2 3.09494207E-02 2022-7-1 SFP: AP, SP
P3 393128419E-01| |[Prod.Frea (AtoD)] A | S amuar glass type
Q3 5.72630320E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAS F01 6 Ng = 1.772500 Nne = 1.776208 773496
Glass code (e)
Vg = 49.62 Ve = 49.38 776494
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.73631 F-C_ | 0.015569 348/302 A [nm] T
1.970 173805 F-C__| 0.015719 Color Code (80%/5%) 25 -
1.530 1.74600 C-t 0.012365 375/305 300 003
1.129 1.75307 C-A' 0.005309 CClI 310 0:1 5
1.064 1.75436 d-C 0.004699 B 0.00 320 0.37
t 1.75544 e-C 0.008407 G 0.33 330 0.57
s 1.75961 g—d 0.019461 R 0.34 340 0.72
g — 350 0.82
A 1.762492 gF 0.008591 Tl praper s
. 1.765146 h-g | 0.007193 - 360 0.89
c 1767801 e 0019579 HlERLALR B 370] 0934
. g : CTE(100,300) [1E-7/°C]| 71 380 0.960
c 1.768547 C-t 0.013111 Te I°C] 669 390 0973
He-Ne 1.769243 e-C’ 0.007661 At [°C] 697 200 0982
D 1 772362 F'-e 0008058 StP [Oc] 623 420 0990
d 1.772500 i-F 0.027274 AP [C] 651 440 0.993
e 1.776208 s 460 0.995
SP [°C] 747
F 1.783370 : 1 oF : 480 0.996
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.826 500 0.998
F 1.784266 C-t/F-C| 07942 Sp. heat [kd/kg-Kl| 0.494 550 0.998
g 1.791961 C-A'/F-C|__0.3410 Ht diffus. [1e-6 m2/eec] 0.303 600 0.998
h 1.799154 d-C/F-C 0.3018 : : 650 0.998
0389 1803567 oy 0.5400 Chemical properties [class] 700 0.999
i 1811540 — — - Acid res. (surface) 1 800 0.999
g-d F-C 1.2500 -
Alkaline detergent res. 2 900 0.999
g¢F/F-C 0.5518 - . 7000 0.999
: T 0.4620 Climate resistance 1 .
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
-g/F-C 1.2576
A0 3.07219058E+00 8 : Acid res. (powder)| 4 1400 0.998
Al 1 42144846E-02 Cc-t/F-C 0.8341 1600 0.990
A2 1 67817254E-04 e-C' /F-C 0.4874 Mechanical properties 1800 0976
' F-e/F-C'| 05126 Knoop hardness 715 (7) 2000 0.951
A3 2.44174902E-02 - 00 087
i-F' /F-C’ 1.7351 Abrasion hardness 57 22 d
A4 4.25680243E-04 - 2400 063
Young's mod. [GPa]| 120.0 :
A5 6.77243763E-06 Shear mod. [GPal| 46.3
A6 4.02219194E-07 Deviation of relative partial disp. Pe? - : v 0 295
A7 0.00000000E+00 APdC 0.0022 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E-+00 APgF | -00093 [1E-5 nm/om.~Pa] | 171 4.26
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.2 4.3 4.4 4.6 4.7 4.9 4.9 5.0 5.2 5.5 6.0 6.0 6.6 7.1 7.5
60 to 80 (ref.) 4.1 4.1 4.3 45 4.6 4.8 4.8 4.9 5.1 5.3 5.8 5.9 6.4 7.0 7.4

40 to 60 4.0 4.0 4.2 4.3 4.5 4.6 4.7 4.7 4.9 5.2 5.7 5.7 6.2 6.8 7.2

20 to 40 3.9 3.9 4.1 4.2 4.4 45 4.6 4.6 4.8 5.1 5.5 5.6 6.1 6.6 7.0

0 to 20 3.8 3.9 4.0 4.2 4.3 45 4.5 45 4.7 5.0 5.5 5.5 6.0 6.5 6.9
-20to 0 3.8 3.9 4.0 4.2 4.3 4.4 4.5 45 4.7 5.0 5.4 5.5 6.0 6.5 6.9
-40 to —20 3.9 40 4.1 4.2 4.4 45 4.6 4.6 4.8 5.0 5.5 5.5 6.0 6.5 6.9
-60 to —40 (ref.) 4.1 4.1 4.3 44 45 4.7 4.7 48 49 5.2 5.6 5.7 6.1 6.6 7.0
—-70 to —60 (ref.) 4.3 4.3 45 4.6 4.7 4.9 4.9 5.0 5.2 5.4 5.8 5.9 6.3 6.8 7.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.1 3.2 3.3 3.5 3.6 3.8 3.8 3.9 4.1 4.3 4.8 49 5.4 6.0 6.4

60 to 80 2.9 3.0 3.1 3.3 3.4 3.6 3.6 3.7 3.9 4.1 4.6 4.7 5.2 5.7 6.1

40 to 60 2.6 2.7 2.9 3.0 3.1 3.3 3.3 3.4 3.6 3.8 4.3 4.4 49 5.4 5.8

20 to 40 2.4 2.4 2.6 2.7 2.8 3.0 3.0 3.1 3.3 3.5 40 4.0 4.5 5.0 5.4

0 to 20 2.1 2.1 2.3 2.4 2.5 2.7 2.7 2.8 3.0 3.2 3.7 3.7 4.2 4.7 5.1
-20to 0 1.8 1.9 2.0 2.1 2.3 2.4 2.4 2.5 2.7 2.9 3.4 3.4 3.9 4.3 4.7

-40 to —20 1.5 1.6 1.7 1.9 2.0 2.1 2.2 2.2 2.4 2.6 3.0 3.1 3.5 4.0 4.4

-60 to —40 1.3 1.3 1.5 1.6 1.7 1.8 1.9 1.9 2.1 2.3 2.7 2.8 3.2 3.7 40

-70 to —60 1.1 1.1 1.3 1.4 1.5 1.6 1.6 1.7 1.9 2.1 2.5 2.5 3.0 3.4 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.20365489E-01 Visible [ Infrared OHARA | S-LAH66 | HOYA TAF1
Q1 7.25421180E+01 Power ser. eq. 0.6 24 CDGM H-LaF50B SCHOTT N-LAF34
P2 5.80216137E-02 Frac. eq. (ref.) 0.6 2.1
A s
P3 3.50533101E-01 e AEg (A D)| A | 2015-4-1 |Color Code, Similar glass type
Q3 4.51892348E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAS F01 7 Ng = 1.795000 Ne = 1.799174 795453
ass code (e)
Vg = 45.31 Ve = 45.06 G|7994?51
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75641 F-C_ | 0.017545 364/321 A [nm] T
1.970 175817 F-C__ | 0.017735 Color Code (80%/5%) 25 -
1.530 1.76627 C-t 0.013577 395/320 300 —
1.129 1.77364 C-A 0.005889 CCl 310 -
1.064 1.77501 d-C 0.005258 B 0.00 320 0.04
t 1.77616 e-C 0.009432 G 0.83 330 0.18
s 1.78069 g—d 0.022109 R 0.86 340 0.40
' — 350 0.61
A 1.783853 g-F 0.009822 Thare preperics 250 076
r 1.786787 h-g 0.008301 CTEC-30.70) 1E-7,°C]| 64 0 T
Cc 1.789742 i-g 0.022788 GTE(100300) E=7a1] 71 380 0.909

C 1.790573 C-t 0.014408 Te [°Cl 660 390 0941

He-Ne 1.791351 e-C’ 0.008601 At [°C] 636 200 0959
D 1 794845 F'-e 00091 34 StP [Oc] 61 5 420 0978
d 1.795000 i-F’ 0.031589 5 440 0.985
e AP [°C] 643 al 55

© : SP [C] 740 :
F 1.807287 Relative partial dispersion Ht cndct. [W/m-K]| 0.881 ggg 8832

F 1.808308 C-t/F-C| 07738 Sp. heat [kd/kg-K]| 0.502 550 0998

g 1.817109 C-AF-C| 03357 Ht diffus. (106 m2/ee] 0.405 600 0.999
h 1.825410 d-CF-C 0.2997 : . 650 0.999
0389 1.830542 oCFC| 05376 Gleiiicalprepoitiopleisss 700 0.999
i 1.839897 o4, FC 12601 AC|d. res. (surface) 1 800 0.998
Alkaline detergent res. 2 900 0997
g’F/F-C 0.5598 Climate resistance 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g/F_C 0.4731 Water res. (powder)| 1 1200 0.997
AO 3.14264424E+00 re/F-C | 12988 Acid res. (powder)| 4 1400 0.995
Al ~1.44687256E-02 Ct/F-C| 08124 : : 1600 0.990
A2 1 59589924E—04 e-C' /F-C 0.4850 Mechanical properties 1800 0979
' F-e/F-C'| 05150 Knoop hardness 707 (7) 2000 0.960
A3 2.73342436E-02 - 00 089
i-F' /F-C’ 1.7812 Abrasion hardness 61 22 d
A4 6.08068420E-04 - 2400 0.67
Young's mod. [GPa]| 118.6 :
A5 1.80054470E-07 sh 4 [GPall 457
A6 1.58176253E-06 Deviation of relative partial disp. Pe?r moy : v a 0 297
A7 0.00000000E+00 APdC 0.0020 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0085 [1E-5 nm/om.Pal | 1-74 434
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.7 4.7 4.8 5.1 5.3 5.5 5.5 5.6 5.8 6.1 6.7 6.8 7.6 8.4 8.8
60 to 80 (ref.) 45 4.5 4.7 4.9 5.1 5.3 5.3 5.4 5.6 5.9 6.5 6.6 7.3 8.1 8.5

40 to 60 4.3 4.3 45 4.7 4.9 5.0 5.1 5.2 5.4 5.7 6.2 6.3 7.0 1.7 8.2

20 to 40 4.1 4.1 4.3 45 4.7 4.8 4.9 4.9 5.2 5.4 6.0 6.1 6.7 1.4 7.9

0 to 20 4.0 4.0 4.2 4.3 4.5 4.7 4.7 4.8 5.0 5.2 5.8 5.8 6.5 7.2 7.6
-20to 0 3.9 3.9 4.1 4.2 4.4 4.6 4.6 4.7 4.9 5.1 5.6 5.7 6.3 7.0 7.4
-40 to —20 3.9 3.9 4.1 4.2 4.4 45 4.6 4.6 4.8 5.1 5.5 5.6 6.2 6.8 7.2
-60 to —40 (ref.) 4.0 40 4.2 4.3 45 4.6 4.7 4.7 49 5.1 5.6 5.6 6.2 6.8 7.2
—-70 to —60 (ref.) 4.1 4.2 4.3 44 4.6 4.7 4.8 48 5.0 5.2 5.7 5.7 6.3 6.9 7.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.6 3.6 3.8 4.0 4.2 44 4.4 45 4.7 5.0 5.6 5.7 6.4 7.2 7.6

60 to 80 3.3 3.3 3.5 3.7 3.9 4.1 4.1 4.2 4.4 4.7 5.3 5.3 6.1 6.8 7.3

40 to 60 2.9 3.0 3.1 3.3 3.5 3.7 3.7 3.8 40 4.3 4.8 49 5.6 6.3 6.7

20 to 40 2.6 2.6 2.8 2.9 3.1 3.3 3.3 3.4 3.6 3.9 4.4 45 5.1 5.8 6.2

0 to 20 2.2 2.2 2.4 2.6 2.7 2.9 2.9 3.0 3.2 3.4 3.9 4.0 4.7 5.3 5.7
-20to 0 1.9 1.9 2.0 2.2 2.4 2.5 2.6 2.6 2.8 3.0 3.5 3.6 4.2 4.8 5.2

-40 to —20 1.5 1.5 1.7 1.8 2.0 2.1 2.2 2.2 2.4 2.6 3.1 3.1 3.7 4.3 4.7

-60 to —40 1.2 1.2 1.3 1.4 1.6 1.7 1.8 1.8 2.0 2.2 2.6 2.7 3.3 3.8 4.1

-70 to —60 0.9 0.9 1.0 1.2 1.3 1.4 1.5 1.5 1.7 1.9 2.3 2.4 2.9 3.4 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13511476E-01 Visible Infrared OHARA - HOYA TAF2
Q1 6.97040915E+01 Power ser. eq. 0.7 59 CDGM - SCHOTT
P2 2.39810663E-02 Frac. eq. (ref.) 0.7 8.3
G2 | 350738448E 02 2015 [Traramitiancs
P3 3.92647816E-01| [Prod Frea (At0D)] B | 2015-4-1 [Color Gode, Prod. Freq.
Q3 5.82130127E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS F021 ng = 1.850260 Ne = 1.856474 850324
Glass code (e)

Vg = 32.35 Ve = 32.11 856321
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.80323 F-C_ | 0.026281 398/360 A [nm] T

1.970 1.80489 F-C_| 0.026675 Color Code (10%/5%) 25 -
1.530 1.81290 C-t 0.018451 410/360 300 —
1129 182107 C-A__| 0008302 col 30 -
1.064 1.82273 a-C__ | 0.007658 B - 390 -
t 1.82415 e-C 0.013872 G - 330 -
s 1.83001 g—d 0.034252 R - 340 -
; _ 350 -
A 1.834300 gF 0.015629 Thermal properties 260 504
: 1838396 he | 0013790 e il 70 360 004

C’ 1.842602 & ~ CTE(100,300) [1E-7/°C]| 85 380 0.58

c 1.843800 Gt | 0.019649 e T 618 290 073
He-Ne 1.844925 e—C 0.012674 At [°C] 660 200 082

D 1850031 F-e | 0.014001 s Tl 577 420 0.900

d 1252362 i-F’ - AP [°C] 610 ;r'rgg gggg
e 85647 SP [°C] 722 480 0969
F 1.868883 Relative partial dispersion Ht endct. [W/m-K]| 0.735 500 0:973
F 1.870475 c-t/F-C| 0.7021 Sp. heat [kJ/ke-K]| 0.500 550 0.990
g 1.884512 C-AF-C| 0.3159 Ht diffus. [1E-6 m2/cec] 0.336 600 0.991
h 1.898302 d-C/F-C 0.2914 : : 650 0.991
0389 1.907144 o CFC| 05278 Gleiiicalprepoitiopleisss 700 0.993
i _ Acid res. (surface) 1 800 0.995
g-dF-C 1.3033 -
FoFC 05947 Alkaline detergent res. 1 900 0.996
i_ ~FC 0'5247 Climate resistance 1 1000 0.996
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 }‘2‘88 gggg
A0 3.30477446E+00 &7 T — i :
Al ~1.45925795E-02 C-t/F-C'| 07366 Acid res. (powder)] 3 1600 0.989
eC./F-C| 0.4751 Mechanical properties 1800 0.980
A2 0.00000000E+00
3 359916632502 F-e/F-C'| 05249 Knoop hardness 531 (5) 2000 0.965
: i-F' /F-C’ - Abrasion hardness| 104 2200 0918
A4 3.49591839E-03 - 2400 0.78
Young's mod. [GPa]| 104.6
A5 -7.43189237E-04 sh 4. [cPall 403
A6 1.55265866E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 ~1.52961037E-05 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 6.50677491E-07 APgF 0.0046 [1E-5 nm/om.Pa] | 170 437
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.8 3.1 3.4 3.7 4.0 4.1 4.2 4.6 5.2 6.4 6.6 8.2 10.0 11.4
60 to 80 (ref.) 2.6 2.7 3.0 3.3 3.5 3.8 3.9 4.0 4.4 5.0 6.2 6.3 7.9 9.6 10.9

40 to 60 2.5 2.5 2.8 3.1 3.3 3.6 3.7 3.8 4.2 4.7 5.8 6.0 7.5 9.1 10.3

20 to 40 2.3 2.4 2.7 2.9 3.2 3.4 3.5 3.6 4.0 45 5.6 5.7 7.1 8.6 9.8

0 to 20 2.2 2.3 2.6 2.8 3.0 3.3 3.4 3.5 3.8 4.3 5.3 5.4 6.7 8.2 9.3
-20to 0 2.2 2.3 2.5 2.7 3.0 3.2 3.3 3.4 3.7 4.2 5.1 5.3 6.5 7.8 8.8
-40 to —20 2.3 2.3 2.6 2.8 3.0 3.2 3.3 3.3 3.7 4.1 5.0 5.1 6.3 7.6 8.5
-60 to —40 (ref.) 2.4 2.5 2.7 2.9 3.1 3.3 3.4 3.4 3.8 4.2 5.0 5.1 6.2 1.4 8.2
—-70 to —60 (ref.) 2.6 2.7 2.9 3.1 3.3 3.5 3.5 3.6 3.9 4.3 5.1 5.2 6.2 7.3 8.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.6 1.7 2.0 2.3 2.6 2.9 3.0 3.0 3.5 4.0 5.3 5.4 7.0 8.8 10.2

60 to 80 1.4 1.5 1.8 2.0 2.3 2.6 2.7 2.8 3.2 3.7 49 5.0 6.6 8.3 9.6

40 to 60 1.1 1.2 1.4 1.7 1.9 2.2 2.3 2.4 2.8 3.3 4.4 4.6 6.0 7.6 8.8

20 to 40 0.8 0.8 1.1 1.3 1.6 1.8 1.9 2.0 2.4 2.9 3.9 4.1 5.4 7.0 8.1

0 to 20 0.4 0.5 0.8 1.0 1.2 1.5 1.5 1.6 2.0 2.4 3.4 3.6 4.8 6.3 7.3
-20to 0 0.1 0.2 0.4 0.6 0.9 1.1 1.2 1.2 1.6 2.0 2.9 3.1 4.3 5.6 6.6

-40 to —20 -0.2 [ -0.1 0.1 0.3 0.5 0.7 0.8 0.9 1.2 1.6 2.5 2.6 3.7 4.9 5.8

-60 to —40 -05| -04] -02] -0.1 0.1 0.3 0.4 0.5 0.8 1.2 2.0 2.1 3.1 4.3 5.1

-70 to —60 -0.7| -0.7 -05| -03] -0.1 0.1 0.1 0.2 0.5 0.8 1.6 1.7 2.7 3.8 4.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.02088736E-01 Visible Infrared OHARA S-LAH71 HOYA -
Q1 7.18066986E+01 Power ser. eq. 1.0 6.6 CDGM H-ZLaF71 SCHOTT N-LASF9
P2 2.16492298E-02 Frac. eq. (ref.) 1.3 10.8
Q2 5.59339860E-02 2062-1-1 StP. AR, SF
P3 4.12483323E-01|  [Prod Frea (AtoD)] A | DOTE AT (ooec oo Semie g roe o rora ey oot
Q3 7.38988329E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS F021 HS ng = 1.850260 Ne = 1.856474 850324
Glass code (e)

Vg = 32.35 Ve = 32.11 856321
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.80323 F-C_ | 0.026281 389/357 A [nm] T

1.970 1.80489 F-C_| 0.026675 Color Code (10%/5%) 25 -
1.530 1.81290 C-t 0.018451 395/355 300 —
1129 182107 C-A__| 0008302 cal 30 -
1.064 182273 4-C__ | 0.007658 B 0.00 320 =
t 1.82415 e-C 0.013872 G 2.28 330 -
s 1.83001 g—d 0.034252 R 2.40 340 -
A . -F . . 350 -
s -
L ' g : CTE(-30,70) [1E-7/°C][ 70 370 0.44

C 1.842602 i- - -

’ . ’g CTE(100,300) [1E-7/°C]| 85 380 0.70

c 1.843800 C-t__| 0019649 e T 618 290 082
He-Ne 1.844925 e-C’ 0.012674 At [°C] 660 200 088

D 1.850031 F-e | 0.014001 s Tl 577 420 0.937

d 1.850260 i-F’ - AP [°C] 610 440 0.959
e 1.856474 5 460 0.971
SP [°C] 722
, . Relative partial dispersion Ht endct. [W/m-K]| 0.735 500 0.983
F 1.870475 c-t/F-C| 0.7021 Sp. heat [kd/kg-K| 0.500 550 0.991
g 1.884512 C-AF-C| 0.3159 Ht diffus. [1E-6 m2/cec] 0.336 600 0.992
h 1.898302 d-C/F-C 0.2914 : : 650 0.993
0389 1.907144 o CFC| 05278 Gleiiicalprepoitiopleisss 700 0.993
: _ - Acid res. (surface) 1 800 0.997
! g-dF-C 1.3033 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5947 - -
s 05047 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.30477446E+00 - — - 1400 0.998
Al ~1.45925795E-02 C-t/F-C'| 07366 Acid res (powden] 3 1600 0.996
eC F-C'| 0.4751 Mechanical properties 1800 0.984
A2 0.00000000E+00
F-e/F-C'| 05249 Knoop hardness 531 (5) 2000 0.967
i-F' /F-C’ — Abrasion hardness| 104 :
A4 3.49591839E-03 - 2400 0.78
Young's mod. [GPa]| 104.6 :
A5 -7.43189237E-04 sh 4. [cPall 403
A6 1.55265866E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 ~1.52961037E-05 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 6.59677491E-07 APgF 0.0046 [1E-5 nm/omPa) | 110 437
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.8 3.1 3.4 3.7 4.0 4.1 4.2 4.6 5.2 6.4 6.6 8.2 10.0 11.4
60 to 80 (ref.) 2.6 2.7 3.0 3.3 3.5 3.8 3.9 4.0 4.4 5.0 6.2 6.3 7.9 9.6 10.9

40 to 60 2.5 2.5 2.8 3.1 3.3 3.6 3.7 3.8 4.2 4.7 5.8 6.0 7.5 9.1 10.3

20 to 40 2.3 2.4 2.7 2.9 3.2 3.4 3.5 3.6 4.0 45 5.6 5.7 7.1 8.6 9.8

0 to 20 2.2 2.3 2.6 2.8 3.0 3.3 3.4 3.5 3.8 4.3 5.3 5.4 6.7 8.2 9.3
-20to 0 2.2 2.3 2.5 2.7 3.0 3.2 3.3 3.4 3.7 4.2 5.1 5.3 6.5 7.8 8.8
-40 to —20 2.3 2.3 2.6 2.8 3.0 3.2 3.3 3.3 3.7 4.1 5.0 5.1 6.3 7.6 8.5
-60 to —40 (ref.) 2.4 2.5 2.7 2.9 3.1 3.3 3.4 3.4 3.8 4.2 5.0 5.1 6.2 1.4 8.2
—-70 to —60 (ref.) 2.6 2.7 2.9 3.1 3.3 3.5 3.5 3.6 3.9 4.3 5.1 5.2 6.2 7.3 8.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.6 1.7 2.0 2.3 2.6 2.9 3.0 3.0 3.5 4.0 5.3 5.4 7.0 8.8 10.2

60 to 80 1.4 1.5 1.8 2.0 2.3 2.6 2.7 2.8 3.2 3.7 49 5.0 6.6 8.3 9.6

40 to 60 1.1 1.2 1.4 1.7 1.9 2.2 2.3 2.4 2.8 3.3 4.4 4.6 6.0 7.6 8.8

20 to 40 0.8 0.8 1.1 1.3 1.6 1.8 1.9 2.0 2.4 2.9 3.9 4.1 5.4 7.0 8.1

0 to 20 0.4 0.5 0.8 1.0 1.2 1.5 1.5 1.6 2.0 2.4 3.4 3.6 4.8 6.3 7.3
-20to 0 0.1 0.2 0.4 0.6 0.9 1.1 1.2 1.2 1.6 2.0 2.9 3.1 4.3 5.6 6.6

-40 to —20 -0.2 -0.1 0.1 0.3 0.5 0.7 0.8 0.9 1.2 1.6 2.5 2.6 3.7 4.9 5.8

-60 to —40 -0.5 -0.4 -0.2 -0.1 0.1 0.3 0.4 0.5 0.8 1.2 2.0 2.1 3.1 4.3 5.1

-70 to —60 -0.7 -0.7 -0.5 -0.3 0.1 0.1 0.1 0.2 0.5 0.8 1.6 1.7 2.7 3.8 4.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.02088736E-01 Visible Infrared OHARA S-LAH71 HOYA -
Q1 7.18066986E+01 Power ser. eq. 1.0 6.6 CDGM H-ZLaF71 SCHOTT | N-LASFOHT
P2 2.16492298E-02 Frac. eq. (ref.) 1.3 10.8
Q2 5.59339860E-02 2062-1-1 StP. AR, SF
P3 412483323E-01|  [Prod Frea (AtoD) A | 20T6-4=T [Tt edition
Q3 7.38988329E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS FH2 Ng = 1.766840 Ne = 1.770740 767468
Glass code (e)

Vg = 46.78 Ve = 46.53 771465
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.72933 F-C_ | 0016393 367/331 A [nm] T

1.970 173112 F-C_| 0.016563 Color Code (80%/5%) 25 -
1.530 1.73930 C-t 0.012877 390/330 300 —
1.129 1.74659 C-A’ 0.005545 CCI 310 —
1.064 1.74792 d-C 0.004926 B 0.00 320 _
t 1.74904 e-C 0.008826 G 0.66 330 0.04
s 1.75337 g—d 0.020608 R 0.68 340 0.21
; _ 350 0.47
A 1.756369 gF 0.009141 Tl praper s 260 570
r 1.759137 h-g 0.007715 CTE(-30.70) 1E-7,°C]| 55 370 0'83
C 1.761914 g _ CTE(100,300) [1E-7/°C]| 64 380 0.906

c 1.762694 C-t 0.013657 Te I°C] 644 390 0944

He-Ne 1.763423 e-C’ 0.008046 At [°C] 674 200 0964
D 1 766695 F'-e 000851 7 StP [Oc] 602 420 0983
d 1.766840 i-F - AP [°C] 630 440 0.989
e 1.770740 SP [C] 730 ;r'rgg 8332
F, 1.778307 Relative partial dispersion Ht cndct. [W/m-K]1| 0.890 500 0:997
F 1.779257 C-t/F-C| 0.7855 Sp. heat [kJ/kg-K]| 0.529 550 0.998
g 1.787448 C-AF-C| 0.3383 Ht diffus. (126 mz/eec] 0.410 600 0.999
h 1.795163 d-C/F-C 0.3005 : : 650 0.999
0389 1799930 oy 05384 Chemical properties [class] 700 0.999
: _ - Acid res. (surface) 1 800 0.999
! g-d/F-C 1.2571 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5576 - -
s 0.4706 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 2 1200 0.998
A0 3.04927657E+00 &7 T — - 1400 0.996
Al ~1.45487808E—02 C-t/F-C'| 08245 Acid res (ponden)] 4 1600 0.991
A2 1 68864692E—04 e-C' /F-C 0.4858 Mechanical properties 1800 0979
' F-e/F-C'| 05142 Knoop hardness |666 (7) 2000 0.957
A3 2.51825857E-02 - 00 0
i-F'/F-C - Abrasion hardness| 64 22 .88
A4 5.22534606E-04 - 2400 0.64
Young's mod. [GPa]| 117.1 :
A5 2.91654231E-06 sh 4 [cPall 453
A6 1.27935733E-06 Deviation of relative partial disp. Pe?r moy : v a 0 293
A7 0.00000000E+00 APdC 0.0022 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF | -0.0083 [1E-5 nm/om.Pa] | 1-99 411
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 4.7 4.8 5.0 5.3 5.4 5.6 5.7 5.7 5.9 6.2 6.8 6.9 7.5 8.1 8.6
60 to 80 (ref.) 4.6 4.7 5.0 5.1 5.3 5.4 5.5 5.5 5.8 6.0 6.6 6.7 7.3 7.9 8.4

40 to 60 4.4 4.5 4.8 4.9 5.1 5.2 5.3 5.3 5.6 5.8 6.4 6.4 7.0 7.6 8.1

20 to 40 4.3 4.4 4.6 4.8 4.9 5.1 5.1 5.2 5.4 5.6 6.2 6.2 6.8 1.4 7.8

0 to 20 4.2 4.3 45 4.7 4.8 5.0 5.0 5.0 5.3 5.5 6.0 6.1 6.6 7.2 7.6
-20to 0 4.2 4.2 45 4.6 4.7 4.9 4.9 5.0 5.2 5.4 5.9 5.9 6.5 7.0 7.4
-40 to —20 4.2 4.3 45 4.6 4.8 49 49 5.0 5.2 5.4 5.9 5.9 6.4 6.9 7.3
-60 to —40 (ref.) 4.3 4.4 4.6 4.7 49 5.0 5.0 5.1 5.3 5.9 5.9 6.0 6.5 7.0 7.3
—-70 to —60 (ref.) 45 4.6 4.8 4.9 5.0 5.2 5.2 5.2 5.4 5.6 6.1 6.1 6.6 7.1 7.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.7 3.8 4.0 4.2 4.3 45 4.6 46 4.8 5.1 5.7 5.7 6.4 7.0 7.4

60 to 80 3.4 3.5 3.8 3.9 4.1 4.2 4.3 4.3 4.6 48 5.4 5.4 6.0 6.7 7.1

40 to 60 3.1 3.2 3.4 3.6 3.7 3.9 3.9 4.0 4.2 45 5.0 5.0 5.6 6.2 6.6

20 to 40 2.8 2.9 3.1 3.3 3.4 3.6 3.6 3.6 3.8 4.1 4.6 4.7 5.2 5.8 6.2

0 to 20 2.5 2.6 2.8 2.9 3.1 3.2 3.2 3.3 3.5 3.7 4.2 4.3 4.8 5.3 5.7
-20to 0 2.2 2.2 2.4 2.6 2.7 2.9 2.9 2.9 3.1 3.4 3.8 3.9 4.4 4.9 5.3

-40 to —20 1.8 1.9 2.1 2.2 2.4 2.5 2.5 2.6 2.8 3.0 3.4 3.5 40 45 4.8

-60 to —40 1.5 1.6 1.8 1.9 2.0 2.2 2.2 2.2 2.4 2.6 3.0 3.1 3.5 4.0 4.4

-70 to —60 1.3 1.4 1.5 1.7 1.8 1.9 1.9 2.0 2.1 2.3 2.7 2.8 3.2 3.7 40

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.19707434E-01 Visible Infrared OHARA - HOYA -
Q1 7.01444787E+01 Power ser. eq. 0.6 3.6 CDGM - SCHOTT -
P2 2.24070281E-02 Frac. eq. (ref.) 0.6 44
G2 | 352520490E 02 2015 [Traramitiancs
P3 3.83448965E-01 e AEg (A D)| B | 2015-4-1 |Internal trans, Color Code
Q3 5.70886929E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH6 nd = 1.806100 ne = 1.811821 806333
Glass code (e)

Vg = 33.34 Ve = 33.10 811331
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.76229 F-C | 0024175 387/354 A [nm] T

1.970 176385 F-C'_| 0.024525 Color Code (80%/5%) 25 -
1.530 1.77139 C-t 0.017112 420/355 300 —
1.129 1.77905 C-A 0.007681 CClI 310 =
1.064 1.78059 d-C 0.007066 B 0.00 320 _
t 1.78192 e-C 0.012787 G 2.11 330 -
s 1.78737 g—d 0.031382 R 2.30 340 -
' — 350 0.01
A 1.791353 gF 0.014273 Thermall properties 360 013
r 1.795145 h—g 0.012526 CTEC30.70) HE=7/°C] 71 370 042
C’ 1.799034 |—’g 0.035635 CTE(100.300) [1E=7,°C1| 87 280 068

C 1.800140 C-t 0.018218 Te [°C] 648 390 0.83

He-Ne 1.801179 e—C’ 0.011681 At [°C] 693 200 0.900
D 1.805889 F-e 0.012844 3 420 0.947
StP [°C] 605
d 1.806100 i~F’ 0.048452 AP [°C] 641 440 0.965
e 1.811821 5 460 0.974
: SP [°C] 765
F 1.823209 : 0T - 480 0.981
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.899 500 0.986
F 1.824665 c-t/F-C| 0.7078 Sp. heat [kJ/kg K| 0.562 550 0.993
g 1.837482 C-A/F-C| 03177 Ht diffus. (166 m2/eec] 0.425 600 0.996
h 1.850008 d-CF-C 0.2923 : . 650 0.998
0.389 1.857993 o, FCc| 05289 Shenicallpiopertieslicloss] 700 0.998
i 1873117 o4, FC 12981 Acid res. (surface) 1 800 0.998
. Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5904 - -
s 05181 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
i-g/F-C 1.4740 - 1400 0.994
A0 31 5462091 E+00 Acid res. (powder) 2 -
Al ~1.34426083E-02 C-t/F-C'| 07428 1600 0.990
eC /F-C| 04763 Mechanical properties 1800 0.983
A2 0.00000000E+00
F-e/F-C'| 05237 Knoop hardness [545 (5) 2000 0.970
i-F' /F-C’ 1.9756 Abrasion hardness| 102 :
A4 2.71221217E-03 - 2400 0.83
Young's mod. [GPa]| 108.1 :
A5 -5.03803783E-04 Shear mod. [GPall 42.0
A6 1.00437086E-04 Deviation of relative partial disp. Pe? 01 : v a 0 288
A7 ~9.19121981E-06 APdC 0.0000 St:;f:;;ﬁ;; ' Specific gravity
A8 3.75808895E-07 APgF 0.0020 [1E-5 nm/om.Pa] | 1-84 3.77
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.6 2.8 3.1 3.3 3.6 3.9 3.9 4.0 4.4 4.9 6.0 6.1 7.5 9.2 10.5
60 to 80 (ref.) 2.6 2.7 3.0 3.3 3.5 3.8 3.8 3.9 4.3 4.8 5.8 6.0 7.3 8.9 10.1

40 to 60 2.5 2.6 2.9 3.2 3.4 3.6 3.7 3.8 4.1 4.6 5.6 5.7 7.0 8.5 9.6

20 to 40 2.5 2.6 2.9 3.1 3.3 3.5 3.6 3.7 4.0 45 5.4 5.5 6.7 8.1 9.2

0 to 20 2.4 2.6 2.9 3.1 3.3 3.5 3.6 3.6 4.0 44 5.3 5.4 6.5 7.8 8.8
-20to 0 2.5 2.6 2.9 3.1 3.3 3.5 3.6 3.6 3.9 4.3 5.2 5.3 6.4 7.6 8.5
-40 to —20 2.6 2.7 3.0 3.2 3.4 3.6 3.6 3.7 4.0 44 5.2 5.3 6.3 1.4 8.3
-60 to —40 (ref.) 2.8 2.9 3.2 3.4 3.6 3.8 3.8 3.9 4.2 45 5.3 5.4 6.3 7.3 8.1
—-70 to —60 (ref.) 3.1 3.2 3.4 3.6 3.8 4.0 40 4.1 4.4 4.7 5.4 5.5 6.4 1.4 8.1

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.7 2.0 2.2 2.5 2.7 2.8 2.9 3.3 3.8 4.8 5.0 6.4 8.0 9.3

60 to 80 1.4 1.5 1.8 2.0 2.3 2.5 2.6 2.7 3.1 3.5 4.6 4.7 6.0 7.6 8.8

40 to 60 1.1 1.3 1.6 1.8 2.0 2.3 2.3 2.4 2.8 3.2 4.2 4.3 5.6 7.1 8.2

20 to 40 0.9 1.0 1.3 1.5 1.7 2.0 2.0 2.1 2.5 2.9 3.8 3.9 5.1 6.5 7.6

0 to 20 0.7 0.8 1.1 1.3 1.5 1.7 1.8 1.8 2.2 2.6 3.4 3.6 4.7 6.0 6.9
-20to 0 0.5 0.6 0.8 1.0 1.2 1.4 1.5 1.5 1.9 2.2 3.1 3.2 4.2 5.4 6.3

-40 to —20 0.2 0.3 0.6 0.8 0.9 1.1 1.2 1.3 1.5 1.9 2.7 2.8 3.8 4.9 5.7

-60 to —40 0.0 0.1 0.3 0.5 0.7 0.9 0.9 1.0 1.2 1.6 2.3 2.4 3.3 4.3 5.1

-70 to —60 -0.2 [ -0.1 0.2 0.3 0.5 0.7 0.7 0.8 1.0 1.3 2.0 2.1 3.0 3.9 4.6

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P 9.87706769E-02 Visible [ Infrared OHARA - HOYA | NBFDI5
Q1 7.10909665E+01 Power ser. eq. 1.2 6.9 CDGM H-ZLAF56B | SCHOTT -
P2 1.90691474E-02 Frac. eq. (ref.) 2.2 121
G2 | 557644489E 02 2015 [Traramitiancs
P3 3.98623922E-01 e AEg (A D)| ¢ | 2015-4-1 |Color Code, Prod. Freq., Similar glass type
Q3 7.61374087E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS FH9A Ng = 1.902650 Ne = 1.908632 903358
Glass code (e)

Vg = 35.77 Ve = 35.52 909355
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.85645 F-C | 0.025234 381/350 A [nm] T

1.970 185810 F-C_| 0.025578 Color Code (10%/5%) 25 -
1.530 1.86602 C-t 0.018087 390/350 300 —
1.129 1.87410 C-A' 0.008095 CcCl 310 -
1.064 1.87574 d-C 0.007415 B 0.00 320 -
t 1.87715 e—C 0.013397 G 1.87 330 -
s 1.88293 g—d 0.032493 R 1.95 340 -
g — 350 0.06
A 1.887140 g_F 0.014674 Tl praper s 260 033
r 1.891140 h g 0.012710 CTE(30.70) 1E-7/°C]| 62 370 0.6
C’ : 282235 '_’_g 88?2223 CTE(100,300) [1E-7/°C]| 80 380 0.79

c i 7 C'-t . Tg [°C] 701 390 0.87

He-Ne 1.897488 e-C’ 0.012235 At [°C] 738 200 0912
D 1.902429 F-e 0.013343 StP [°C] 658 420 0.950
d 1.902650 i-F 0.048860 AP [C] 689 440 0.967
e 1.908632 5 460 0.977
SP [°C] 798
F 1.920469 : 1 oF - 480 0.984
: Relative partial dispersion Ht cndct. [W/m-K]| 0.846 500 0.989
F 1.921975 cC-t/FC| 07168 Sp. heat [kJ/kg-K]| 0.457 550 0996
: :gig;gg C-A'/F-C|__ 0.3208 Ht diffus. (106 m2/eec] 0.377 600 0.997
: d-C/F-C 0.2938 - - 650 0.997
0389 1955869 oy 05309 Chemical properties [class] 700 0.997
i 1.970835 — — . Acid res. (surface) 1 800 0.998
gd/FC 1.2877 Alkaline detergent res 1 900 0.999
eF/FC| 05815 : = '
s 05037 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) _ g : Water res. (powder)| 1 1200 0.997
A0 3.49725259E+00 re/F-C 14144 Acid res. (powder) 1 1400 0.994
; T~ p
Al ~1.37767486E-02 Ct/F-C| 0.7526 : . 1600 0.990
A2 1 24635517E-04 e-C' /F-C 0.4783 Mechanical properties 1800 0983
3 4.10568814E—02 F-e/F-C'| 05217 Knoop hardness |603 (6) 2000 0.963
: i-F' /F'-C’ 1.9102 Abrasion hardness| 67 2200 0914
A4 7.21039098E—-04 - 2400 077
Young's mod. [GPa]| 123.3 :
A5 1.36134140E-04 sh 4. [cPall 473
A6 -1.24733129E-05 Deviation of relative partial disp. Pe?r moy : v a 0 303
A7 9.24974680E-07 APdC 0.0005 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF | -0.0028 [1E-5 nm/om.Pa] | 0-97 491
Relative An/ AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.3 3.4 3.7 4.1 4.3 4.7 4.7 4.8 5.2 5.7 6.8 6.9 8.2 9.6 10.7
60 to 80 (ref.) 3.1 3.2 3.6 3.9 4.2 45 4.5 4.6 5.0 5.5 6.5 6.6 7.9 9.3 10.3

40 to 60 2.9 3.1 3.4 3.7 3.9 4.2 4.3 44 4.7 5.2 6.1 6.3 7.5 8.8 9.7

20 to 40 2.8 2.9 3.2 3.5 3.7 4.0 4.1 4.1 4.5 4.9 5.8 6.0 7.1 8.4 9.3

0 to 20 2.7 2.8 3.1 3.3 3.6 3.8 3.9 4.0 4.3 4.7 5.6 5.7 6.8 8.0 8.8
-20to 0 2.6 2.7 3.0 3.2 3.5 3.7 3.8 3.9 4.2 4.6 5.4 5.5 6.5 1.7 8.5
-40 to —20 2.6 2.7 3.0 3.2 3.4 3.7 3.8 3.8 4.1 45 5.3 5.4 6.4 1.4 8.2
-60 to —40 (ref.) 2.7 2.8 3.1 3.3 3.5 3.8 3.8 3.9 4.2 45 5.3 5.4 6.3 7.3 8.0
—-70 to —60 (ref.) 2.9 3.0 3.3 3.5 3.7 3.9 40 4.0 4.3 46 5.4 5.5 6.3 7.3 8.0

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.1 2.3 2.6 2.9 3.2 3.5 3.6 3.6 40 45 5.5 5.7 7.0 8.4 9.4

60 to 80 1.9 2.0 2.3 2.6 2.9 3.2 3.3 3.3 3.7 4.2 5.2 5.3 6.6 7.9 8.9

40 to 60 1.5 1.6 2.0 2.2 2.5 2.8 2.8 2.9 3.3 3.7 4.7 4.8 6.0 7.3 8.2

20 to 40 1.2 1.3 1.6 1.8 2.1 2.3 2.4 2.5 2.8 3.3 4.2 4.3 5.4 6.7 7.5

0 to 20 0.8 0.9 1.2 1.5 1.7 1.9 2.0 2.1 2.4 2.8 3.7 3.8 4.8 6.0 6.8
-20to 0 0.5 0.6 0.8 1.1 1.3 1.5 1.6 1.7 2.0 2.4 3.2 3.3 4.3 5.4 6.1

-40 to —20 0.1 0.2 0.5 0.7 0.9 1.1 1.2 1.2 1.5 1.9 2.7 2.8 3.7 4.7 5.5

-60 to —40 02| -02 0.1 0.3 0.5 0.7 0.8 0.8 1.1 1.4 2.1 2.2 3.1 4.1 4.8

-70 to —60 -05| -04]| -0.2 0.0 0.2 0.4 0.5 0.5 0.8 1.1 1.8 1.9 2.7 3.6 4.3

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.11954525E-01 Visible Infrared OHARA S-LAH93 HOYA TAFD35
Q1 8.21989294E+01 Power ser. eq. 1.0 43 CDGM H-ZLaF4LA | SCHOTT -
P2 2.00210947E-02 Frac. eq. (ref.) 2.6 8.2
Q2 4.96736613E-02 gg%g:z:} _?_tp, AP.{tSP, Similar glass type
P3 434276646E-01|  |Prod Frea (AtoD) A | 20T7=4=T [Tt edition
Q3 7.01617935E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LASFH1 3 Ng = 1.903660 Ne = 1.910493 904313
Glass code (e)
Vg = 31.27 Ve = 31.04 910310
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.85394 F-C_ | 0.028895 397/356 A [nm] T
1.970 1.85556 F-C__| 0.029333 Color Code (10%/5%) 25 -
1.530 1.86348 C-t 0.020070 410/355 300 —
1.129 1.87190 C-A 0.009079 CcCl 310 -
1.064 1.87366 d-C 0.008406 B 0.00 320 Z
t 1.87518 e-C 0.015239 G 3.67 330 -
s 1.88150 g—d 0.037676 R 3.76 340 -
' — . 350 -
e iy = =
r : g : CTE(-30,70) [1E-7/°C]| 67
c 1895254 - - 370 0.35
: . ! ’g CTE(100,300) [1E-7/°C]| 83 380 0.59

Cc 1.896567 C-t 0.021383 Te [°Cl 654 390 073
He-Ne 1.897801 e-C’ 0.013926 At [°C] 699 200 082

D 1 903409 F'-e 001 5407 StP [Oc] 61 3 420 0903

d 1.903660 i-F’ - AP [°C] 646 440 0.939
e 1.910493 5 460 0.958
SP [°C] 763
F 1.924149 : 1 7 : 480 0.970
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.910 500 0.981
F 1.925900 C-t/F-C| 0.6946 Sp. heat [kJ/kg-K]| 0.508 550 0.993
g 1.941336 C-AF-C| 03142 Ht diffus. (160 mo/eee] 0.384 600 0.993
h 1956483 o Fcl 02909 : : 650 0.993
0389 1966172 oy 05274 Chemical properties [class] 700 0.995
- — . Acid res. (surface)| 1 800 0.994
! g-dF-C 1.3039 - :
Alkaline detergent res. 1 900 0.992
g-F/F-C 0.5948 - -
s 05042 Climate resistance 1 1000 0.994
Coef. disp. form. (pwr ser.) _ g/F s : Water res. (powder)| 1 1200 0.997
A0 3.48496859E+00 e/ - - : 1400 0.999
Al ~1.34692969E-02 Cct/F-C'| 0.7290 Acid res. (powder)] T 1600 0.990
eC F-C| 04748 Mechanical properties 1800 0.983
A2 -8.98801936E-05
F-e/F-C'| 05252 Knoop hardness |649 (6) 2000 0.971
A3 453620373E-02 : 2900 0943
i-F' /F-C’ — Abrasion hardness| 105 -
A4 1.10287376E-03 - 2400 0.85
Young's mod. [GPa]| 111.5 :
A5 1.48043312E-04 sh 4. [cPall 428
A6 -1.27401645E-05 Deviation of relative partial disp. Pe?r moy : v a 0 301
A7 1.28412516E-06 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0029 [1E5 nm/omPa) | 1-08 4.66
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.5 3.7 4.1 4.5 4.9 5.0 5.1 5.7 6.4 7.8 8.0 9.6 11.6 13.2
60 to 80 (ref.) 3.2 3.3 3.6 3.9 4.2 4.6 4.8 4.9 5.4 6.1 7.4 7.6 9.2 11.1 12.6

40 to 60 3.0 3.0 3.3 3.6 3.9 4.3 4.4 45 5.1 5.7 7.0 7.1 8.6 10.4 11.8

20 to 40 2.8 2.8 3.0 3.3 3.7 4.0 4.1 4.2 4.7 5.3 6.5 6.7 8.1 9.8 11.1

0 to 20 2.6 2.6 2.8 3.1 3.4 3.8 3.9 4.0 4.5 5.0 6.1 6.3 7.6 9.2 10.4
-20to 0 2.5 2.5 2.7 3.0 3.2 3.6 3.7 3.8 4.2 4.8 5.8 6.0 7.2 8.6 9.8
-40 to —20 2.4 2.4 2.6 2.9 3.2 3.5 3.6 3.7 4.1 4.6 5.6 5.7 6.8 8.2 9.3
-60 to —40 (ref.) 2.5 2.5 2.7 2.9 3.2 3.5 3.6 3.6 4.1 45 5.5 5.6 6.6 7.8 8.9
—-70 to —60 (ref.) 2.6 2.6 2.8 3.0 3.3 3.6 3.6 3.7 4.1 46 5.4 5.6 6.5 1.7 8.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.3 2.3 2.6 2.9 3.3 3.7 3.8 4.0 45 5.2 6.6 6.7 8.4 10.4 11.9

60 to 80 2.0 2.0 2.3 2.6 3.0 3.4 3.5 3.6 4.1 48 6.1 6.3 7.8 9.7 11.2

40 to 60 1.6 1.6 1.9 2.1 2.5 2.9 3.0 3.1 3.6 4.2 5.5 5.6 7.1 8.9 10.3

20 to 40 1.1 1.2 1.4 1.7 2.0 2.4 2.5 2.6 3.1 3.7 4.8 5.0 6.4 8.0 9.4

0 to 20 0.7 0.8 1.0 1.2 1.5 1.9 2.0 2.1 2.6 3.1 4.2 4.3 5.6 7.2 8.4
-20to 0 0.3 0.3 0.5 0.8 1.1 1.4 1.5 1.6 2.0 2.6 3.6 3.7 49 6.3 7.5

-40 to —20 0.1 -0.1 0.1 0.3 0.6 0.9 1.0 1.1 1.5 2.0 3.0 3.1 4.2 55 6.6

-60 to —40 -0.5 -0.5 -0.3 -0.1 0.1 0.4 0.5 0.6 1.0 1.4 2.3 2.4 3.4 4.6 5.6

-70 to —60 -0.8 -0.8 -0.7 -0.5 -0.2 0.0 0.1 0.2 0.6 1.0 1.9 2.0 2.9 4.0 49

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.33101966E-01 Visible Infrared OHARA S-LAH95 HOYA TAFD25
Q1 9.96219670E+01 Power ser. eq. 0.7 53 CDGM H-ZLaF75B | SCHOTT | N-LASF46B
P2 2.60138903E-02 Frac. eq. (ref.) 1.6 7.9
Q2 5.27668833E-02 2022-7-1 |StP, AP, SP
P3 427058488E-01| |[Prod.Frea (AtoD) A | e
Q3 7.32785665E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH" 3HS Ng = 1.903660 Ne = 1.910493 904313
Glass code (e)

Vg = 31.27 Ve = 31.04 910310
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.85394 F-C_ | 0.028895 389/354 A [nm] T

1.970 1.85556 F-C__| 0.029333 Color Code (10%/5%) 25 -
1.530 1.86348 C-t 0.020070 400/355 300 —
1.129 1.87190 C-A' 0.009079 CClI 310 -
1.064 1.87366 d-C 0.008406 B 0.00 320 _
t 1.87518 e-C 0.015239 G 2.54 330 -
s 1.88150 g—d 0.037676 R 2.65 340 -
g — 350 0.02
A :.886175 gF 0.0:7:87 Tl praper s 260 oTe
(r: 12822‘;2 h:g 0.015 47_ CTE(-30,70) [1E-7/°C]| 67 370 0.44
: . ! ’g CTE(100,300) [1E-7/°C]| 83 380 0.67

C 1.896567 C-t 0.021383 Te I°C] 654 390 0.81

He-Ne 1.897801 e-C’ 0.013926 At [°C] 699 200 087
D 1 903409 F'-e 001 5407 StP [Oc] 61 3 420 0934
d 1.903660 i-F - AP [°C] 646 440 0.960
e 1.910493 5 460 0.972
SP [°C] 763
F 1.924149 : 0 T - 480 0.981
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.910 500 0.987
F 1.925900 C-t/F-C| 06946 Sp. heat [kJ/kg-K]| 0.508 550 0.995
g 1.941336 C-AF-C| 03142 Ht diffus. [1E-6 m2/sec] 0.384 600 0.997
h 1.956483 d—-CF-C 0.2909 : : 650 0.997
0389 1966172 oy 05274 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0998
! g-d/F-C 1.3039 - :
FoFC 05948 Alkaline detergent res. 1 900 0.998
i_ ~FC 0'5242 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.48496859E+00 e/ - _ : 1400 0.997
Al ~1.34692969E-02 c-t/F-C| 07290 Acid res (powden)] 1 1600 0.995
eC F-C| 04748 Mechanical properties 1800 0.984
A2 —-8.98801936E-05
F-e/F-C'| 05252 Knoop hardness |649 (6) 2000 0.967
A3 4.53620373E-02 . 2900 0924
i-F' /F-C’ — Abrasion hardness| 105 :
A4 1.10287376E-03 - 2400 0.80
Young's mod. [GPa]| 111.5
A5 1.48043312E-04 sh 4. [cPall 428
A6 -1.27401645E-05 Deviation of relative partial disp. Pe?r moy : v a 0 301
A7 1.28412516E-06 APdC | -0.0004 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0029 [1E-5 nm/om.Pa] | 168 4.66
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.5 3.7 4.1 4.5 4.9 5.0 5.1 5.7 6.4 7.8 8.0 9.6 11.6 13.2
60 to 80 (ref.) 3.2 3.3 3.6 3.9 4.2 4.6 4.8 4.9 5.4 6.1 7.4 7.6 9.2 11.1 12.6

40 to 60 3.0 3.0 3.3 3.6 3.9 4.3 4.4 45 5.1 5.7 7.0 7.1 8.6 10.4 11.8

20 to 40 2.8 2.8 3.0 3.3 3.7 4.0 4.1 4.2 4.7 5.3 6.5 6.7 8.1 9.8 11.1

0 to 20 2.6 2.6 2.8 3.1 3.4 3.8 3.9 4.0 4.5 5.0 6.1 6.3 7.6 9.2 10.4
-20to 0 2.5 2.5 2.7 3.0 3.2 3.6 3.7 3.8 4.2 4.8 5.8 6.0 7.2 8.6 9.8
-40 to —20 2.4 2.4 2.6 2.9 3.2 3.5 3.6 3.7 4.1 4.6 5.6 5.7 6.8 8.2 9.3
-60 to —40 (ref.) 2.5 2.5 2.7 2.9 3.2 3.5 3.6 3.6 4.1 45 5.5 5.6 6.6 7.8 8.9
—-70 to —60 (ref.) 2.6 2.6 2.8 3.0 3.3 3.6 3.6 3.7 4.1 46 5.4 5.6 6.5 1.7 8.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.3 2.3 2.6 2.9 3.3 3.7 3.8 4.0 45 5.2 6.6 6.7 8.4 10.4 11.9

60 to 80 2.0 2.0 2.3 2.6 3.0 3.4 3.5 3.6 4.1 48 6.1 6.3 7.8 9.7 11.2

40 to 60 1.6 1.6 1.9 2.1 2.5 2.9 3.0 3.1 3.6 4.2 5.5 5.6 7.1 8.9 10.3

20 to 40 1.1 1.2 1.4 1.7 2.0 2.4 2.5 2.6 3.1 3.7 4.8 5.0 6.4 8.0 9.4

0 to 20 0.7 0.8 1.0 1.2 1.5 1.9 2.0 2.1 2.6 3.1 4.2 4.3 5.6 7.2 8.4
-20to 0 0.3 0.3 0.5 0.8 1.1 1.4 1.5 1.6 2.0 2.6 3.6 3.7 49 6.3 7.5

-40 to —20 0.1 -0.1 0.1 0.3 0.6 0.9 1.0 1.1 1.5 2.0 3.0 3.1 4.2 55 6.6

-60 to —40 -05 -05| -03] -0.1 0.1 0.4 0.5 0.6 1.0 1.4 2.3 2.4 3.4 4.6 5.6

-70 to —60 -08| -08| -07]| -05| -0.2 0.0 0.1 0.2 0.6 1.0 1.9 2.0 2.9 4.0 49

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.33101966E-01 Visible Infrared OHARA S-LAH95 HOYA TAFD25
Q1 9.96219670E+01 Power ser. eq. 0.7 53 CDGM H-ZLaF75B | SCHOTT | N-LASF46B
P2 2.60138903E-02 Frac. eq. (ref.) 1.6 7.9
Q2 5.27668833E-02 2022-/-1 |StP, AP, SP
2020—-4-1 |Similar glass type
P3 4.27058488E-01 Prod. Freq. (A to D)| A | 2019-4—-1 [Transmittance
Q3 7.32785665E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LASFH15 ng = 1950000  n, = 1.957643 Seosr
Glass code (e)

Vg = 29.37 Ve = 29.14 958291
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.89577 F-C_ | 0.032350 409/362 A [nm] T

1.970 189747 F-C_| 0.032859 Color Code (10%/5%) 25 -
1.530 1.90583 C-t 0.022174 420/365 300 —
1.129 1.91488 C-A’ 0.010082 CClI 310 =
1.064 1.91680 d-C 0.009374 B 0.00 320 Z
t 1.91845 e-C 0.017017 G 5.10 330 -
s 1.92538 g—d 0.042390 R 5.32 340 -
; _ 350 -
A 1.930544 g-F 0.019414 T Beals 560 50
r 1.935504 h-g 0.017217 CTEC-30.70) [IE-1/°C]] 74 0 078

C’ 1.940626 & — CTE(100,300) [1E-7/°C]| 84 380 0.41

C 1.942088 C—t’ 0.023636 Te [C] 690 390 061
He-Ne 1.943462 e-C 0.015555 At [°C] 739 200 073

D 1 94971 9 F'-e 001 7304 StP [Oc] 644 420 087
d 1.950000 i-F’ - AP [°C] 677 138 gggz
e 1.957643 e 793 150 oo
F, 1.972976 Relative partial dispersion Ht cndct. [W/m-K]| 0.858 500 0.981
F 1.974947 C-t/F-C| 06854 Sp. heat [kJ/kg-K]| 0.473 550 0.994
g 1.992390 C-A/F-C| 03117 Ht diffus. [1E-6 m2/sec] 0.380 600 0.997
h 2.009607 d-CF-C 0.2898 : . 650 0.998
0.389 2.020683 ~ o Fc | 05260 Shenicallpiopertieslicloss] 700 0.998
i _ Acid res. (surface) 1 800 0998
g-dF-C 1.3104 -
FoFC 06001 Alkaline detergent res. 1 900 0.998
i_ ~FC 0'5322 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 }288 8.999
A0 3.64640666E+00 &7 T ‘ - 4 999
Al ~151039558E-02 C-t/F-C'| 07193 Acid res (powden)] 1 1600 0.998
e—C./F-C| 04734 Mechanical properties 1800 0.990
A2 0.00000000E+00
F-e/F-C'| 05266 Knoop hardness [545 (5) 2000 0.978
A3 4.80157444E-02 -
i-F'/F-C’ - Abrasion hardness| 112 2200 0.943
A4 3.49072452E-03 ; 2400 0.85
Young's mod. [GPa]| 118.1
A5 -5.73639028E-04 Shear mod. [GPal| 454
A6 1.30249514E-04 Deviation of relative partial disp. Pe? 01 : v a 0 301
A7 ~1.29576789E-05 APdC | -0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 592144355607 APgF 0.0050 [1E-5 nm/om.Pa] | 149 4.79
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.6 2.7 3.0 3.4 3.8 4.2 4.3 44 5.0 5.6 7.1 7.3 9.4 11.7 13.3
60 to 80 (ref.) 2.5 2.5 2.9 3.2 3.6 4.0 4.1 4.2 4.7 5.3 6.8 7.0 9.0 11.2 12.7

40 to 60 2.3 2.3 2.7 3.0 3.4 3.7 3.8 3.9 4.4 5.0 6.4 6.6 8.5 10.6 12.0

20 to 40 2.1 2.1 2.5 2.8 3.1 3.5 3.6 3.7 4.1 4.7 6.0 6.2 8.0 10.0 11.3

0 to 20 2.0 2.0 2.3 2.6 2.9 3.3 3.4 3.5 3.9 45 5.7 5.9 7.6 9.5 10.7
-20to 0 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.3 5.4 5.6 7.2 9.0 10.2
-40 to —20 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.1 5.2 5.4 6.9 8.6 9.7
-60 to —40 (ref.) 2.0 2.0 2.3 2.6 2.9 3.1 3.2 3.3 3.7 4.1 5.2 5.3 6.8 8.3 9.3
—-70 to —60 (ref.) 2.2 2.2 2.5 2.7 3.0 3.3 3.4 3.4 3.8 4.2 5.2 5.4 6.7 8.2 9.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.5 1.9 2.2 2.6 3.0 3.1 3.2 3.7 44 5.9 6.1 8.1 10.4 12.0

60 to 80 1.2 1.2 1.6 1.9 2.3 2.7 2.8 2.9 3.4 4.0 5.4 5.6 7.6 9.8 11.3

40 to 60 0.8 0.9 1.2 1.5 1.9 2.2 2.3 2.4 2.9 3.5 49 5.0 6.9 9.0 10.4

20 to 40 0.4 0.5 0.8 1.1 1.4 1.8 1.9 2.0 2.4 3.0 4.3 45 6.2 8.2 9.5

0 to 20 0.1 0.1 0.4 0.7 1.0 1.4 1.4 1.5 2.0 2.5 3.7 3.9 5.6 1.4 8.7
-20to 0 -0.3 | -0.3 0.0 0.3 0.6 0.9 1.0 1.1 1.5 2.0 3.1 3.3 49 6.6 7.8

-40 to —20 -0.7| -0.7 -04 | -01 0.2 0.5 0.5 0.6 1.0 1.5 2.5 2.7 4.2 5.8 6.9

-60 to —40 -10[ -10] -08] -05[ -0.3 0.0 0.1 0.2 0.5 1.0 2.0 2.1 3.5 5.0 6.0

-70 to —60 -13 | -13]| -1.1 -08| 06| -03| -02| -0.2 0.2 0.6 1.5 1.7 3.0 4.4 5.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12808140E-01 Visible Infrared OHARA - HOYA -
Q1 8.53378336E+01 Power ser. eq. 1.2 40 CDGM - SCHOTT -
P2 2.63046433E-02 Frac. eq. (ref.) 1.8 8.5
Q2 5.51236515E-02 20a8 o1 {Erod. Trea
P3 4.42143641E-01 il e G D)| A | 2019-4-1 Trar‘smiitance
Q3 7.63030279E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH" 5HS Ng = 1.950000 Ne = 1.957643 950294
Glass code (e)

Vg = 29.37 Ve = 29.14 958291
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.89577 F-C_ | 0.032350 400/361 A [nm] T

1.970 189747 F-C_| 0.032859 Color Code (10%/5%) 25 -
1.530 1.90583 C-t 0.022174 415/360 300 —
1.129 1.91488 C-A 0.010082 CcCl 310 -
1.064 1.91680 d-C 0.009374 B 0.00 320 _
t 1.91845 e—C 0.017017 G 413 330 -
s 1.92538 g—d 0.042390 R 4.39 340 -
A ) -F ) - 350 -
T 938504 T To0Ty| | nermal properties 300004
L ' ¢ : CTE(-30,70) [1E-7/°C]| 74 370 0.25

C’ 1.940626 & — CTE(100,300) [1E-7/°C]| 84 380 0.52

C 1.942088 C-t 0.023636 Te I°C] 690 390 0.70
He-Ne 1.943462 e-C’ 0.015555 At [°C] 739 200 080

D 1 94971 9 F'-e 001 7304 StP [Oc] 644 420 089

d 1.950000 i-F' - AP [°Cl 677 440 0.936
e 1.957643 5 460 0.957
SP [°C] 793
F 1.972976 - 1 - 480 0.970
, . Relative partial dispersion Ht cndct. [W/m-K][ 0.858 500 0.980
F 1.974947 C-t/F-C| 06854 Sp. heat [kJ/kg-K]| 0.473 550 0.994
g 1.992390 C-A/F-C| 03117 Ht diffus. [1E-6 m2/sec] 0.380 600 0.997
h 2.009607 d-CF-C 0.2898 : . 650 0.998
0389 2 020683 oy 05260 Chemical properties [class] 700 0.999
: _ - Acid res. (surface) 1 800 0998
! g-d/F-C 1.3104 : :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.6001 , -
s 05322 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.64640666E+00 e/ - _ : 1400 0.999
Al ~151039558E02 C-t/F-C'| 07193 Acid res (powden)] 1 1600 0.996
eC /F-C| 04734 Mechanical properties 1800 0.986
A2 0.00000000E+00
F-e/F-C'| 05266 Knoop hardness [545 (5) 2000 0.970
A3 4.80157444E-02 - 00 0.930
i-F' /F-C’ — Abrasion hardness| 112 22 :
A4 3.49072452E-03 - 2400 0.82
Young's mod. [GPa]| 118.1 :
A5 -5.73639028E-04 Shear mod. [GPal| 454
A6 1.30249514E-04 Deviation of relative partial disp. Pe? 01 : v a 0 301
A7 ~1.29576789E-05 APdC | -0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 592144355607 APgF 0.0050 [1E-5 nm/om.Pa] | 149 4.79
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.6 2.7 3.0 3.4 3.8 4.2 4.3 44 5.0 5.6 7.1 7.3 9.4 11.7 13.3
60 to 80 (ref.) 2.5 2.5 2.9 3.2 3.6 4.0 4.1 4.2 4.7 5.3 6.8 7.0 9.0 11.2 12.7

40 to 60 2.3 2.3 2.7 3.0 3.4 3.7 3.8 3.9 4.4 5.0 6.4 6.6 8.5 10.6 12.0

20 to 40 2.1 2.1 2.5 2.8 3.1 3.5 3.6 3.7 4.1 4.7 6.0 6.2 8.0 10.0 11.3

0 to 20 2.0 2.0 2.3 2.6 2.9 3.3 3.4 3.5 3.9 45 5.7 5.9 7.6 9.5 10.7
-20to 0 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.3 5.4 5.6 7.2 9.0 10.2
-40 to —20 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.1 5.2 5.4 6.9 8.6 9.7
-60 to —40 (ref.) 2.0 2.0 2.3 2.6 2.9 3.1 3.2 3.3 3.7 4.1 5.2 5.3 6.8 8.3 9.3
—-70 to —60 (ref.) 2.2 2.2 2.5 2.7 3.0 3.3 3.4 3.4 3.8 4.2 5.2 5.4 6.7 8.2 9.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.5 1.9 2.2 2.6 3.0 3.1 3.2 3.7 44 5.9 6.1 8.1 10.4 12.0

60 to 80 1.2 1.2 1.6 1.9 2.3 2.7 2.8 2.9 3.4 4.0 5.4 5.6 7.6 9.8 11.3

40 to 60 0.8 0.9 1.2 1.5 1.9 2.2 2.3 2.4 2.9 3.5 49 5.0 6.9 9.0 10.4

20 to 40 0.4 0.5 0.8 1.1 1.4 1.8 1.9 2.0 2.4 3.0 4.3 45 6.2 8.2 9.5

0 to 20 0.1 0.1 0.4 0.7 1.0 1.4 1.4 1.5 2.0 2.5 3.7 3.9 5.6 1.4 8.7
-20to 0 -0.3 | -0.3 0.0 0.3 0.6 0.9 1.0 1.1 1.5 2.0 3.1 3.3 49 6.6 7.8

-40 to —20 -0.7| -0.7 -04 | -01 0.2 0.5 0.5 0.6 1.0 1.5 2.5 2.7 4.2 5.8 6.9

-60 to —40 -10[ -10] -08] -05[ -0.3 0.0 0.1 0.2 0.5 1.0 2.0 2.1 3.5 5.0 6.0

-70 to —60 -13 | -13]| -1.1 -08| 06| -03| -02| -0.2 0.2 0.6 1.5 1.7 3.0 4.4 5.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12808140E-01 Visible Infrared OHARA - HOYA -
Q1 8.53378336E+01 Power ser. eq. 1.2 40 CDGM - SCHOTT -
P2 2.63046433E-02 Frac. eq. (ref.) 1.8 8.5
_ 2023-9-1 |Prod. Freq.
Q2 5.51236515E-02 2022-7-T|StP, AP, SP
P3 442143641E-01|  [Prod Frea (AtoD) A | 2019-4-1 [Tst edition
Q3 7.63030279E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH" 5SS Ng = 1.950000 Ne = 1.957643 950294
Glass code (e)

Vg = 29.37 Ve = 29.14 958291
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.89577 F-C_ | 0.032350 394/360 A [nm] T

1.970 189747 F-C_| 0.032859 Color Code (10%/5%) 25 -
1.530 1.90583 C-t 0.022174 405/360 300 —
1129 191488 C-A__ 0010082 ccl 310 -
1.064 191680 4-C__| 0.009374 B 0.00 320 =
t 1.91845 e-C 0.017017 G 3.06 330 -
s 1.92538 g—d 0.042390 R 3.23 340 -
; _ 350 -
A 1.930544 gF 0.019414 Thermall properties 360 505
: 1935504 he | 0017217 STECa0 0 el 72 360 0.0¢

C’ 1940626 & _ CTE(100,300) [1E-7/°C]| 84 380 059

c 1942088 G-t | 0.023636 T P T 890 290 076
He-Ne 1.943462 e-C 0.015555 At [°C] 739 200 085

D 1949719 F-e | 0017304 s el | 644 420 0.922

d 1.950000 i-F’ - AP [°C] 677 128 ggg%
e 1.957643 SP [°C] 793 '
F 1.972976 : 1 7 : 480 0.977
, . Relative partial dispersion Ht cndct. [W/m-K][ 0.858 500 0.984
F 1.974947 C-t/F-C| 06854 Sp. heat [kJ/kg-K]| 0.473 550 0.993
g 1.992390 C-AF-C| 03117 Ht diffus. (166 m/eee] 0.380 600 0.996
h 2.009607 d-CF-C 0.2898 : . 650 0.997
0.389 2.020683 ~ o Fc | 05260 Shenicallpiopertieslicloss] 700 0.998
i _ Acid res. (surface) 1 800 0998
g-dF-C 1.3104 -
FoFC 06001 Alkaline detergent res. 1 900 0.998
i_ ~FC 0'5322 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 }288 8.999
A0 3.64640666E+00 &7 T - - 4 999
Al ~151039558E-02 C-t/F-C'| 07193 Acid res (powden)] 1 1600 0.996
eC /F-C| 04734 Mechanical properties 1800 0.985
A2 0.00000000E+00
F-e/F-C'| 05266 Knoop hardness |545 (5) 2000 0.967
A3 4.80157444E-02 -
i-F' /F-C’ - Abrasion hardness| 112 2200 0.924
A4 3.49072452E-03 ; 2400 0.80
Young's mod. [GPa]| 118.1
A5 -5.73639028E-04 Shear mod. [GPal| 454
A6 1.30249514E-04 Deviation of relative partial disp. Pe? 01 : v a 0 301
A7 ~1.29576789E-05 APdC | -0.0007 St:;f:;;ﬁ;; ' Specific gravity
A8 5.92144355E-07 APgF 0.0050 [1E-5 nm/omPa) | 1-49 4.79
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.6 2.7 3.0 3.4 3.8 4.2 4.3 44 5.0 5.6 7.1 7.3 9.4 11.7 13.3
60 to 80 (ref.) 2.5 2.5 2.9 3.2 3.6 4.0 4.1 4.2 4.7 5.3 6.8 7.0 9.0 11.2 12.7

40 to 60 2.3 2.3 2.7 3.0 3.4 3.7 3.8 3.9 4.4 5.0 6.4 6.6 8.5 10.6 12.0

20 to 40 2.1 2.1 2.5 2.8 3.1 3.5 3.6 3.7 4.1 4.7 6.0 6.2 8.0 10.0 11.3

0 to 20 2.0 2.0 2.3 2.6 2.9 3.3 3.4 3.5 3.9 45 5.7 5.9 7.6 9.5 10.7
-20to 0 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.3 5.4 5.6 7.2 9.0 10.2
-40 to —20 1.9 1.9 2.2 2.5 2.8 3.1 3.2 3.3 3.7 4.1 5.2 5.4 6.9 8.6 9.7
-60 to —40 (ref.) 2.0 2.0 2.3 2.6 2.9 3.1 3.2 3.3 3.7 4.1 5.2 5.3 6.8 8.3 9.3
—-70 to —60 (ref.) 2.2 2.2 2.5 2.7 3.0 3.3 3.4 3.4 3.8 4.2 5.2 5.4 6.7 8.2 9.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.5 1.9 2.2 2.6 3.0 3.1 3.2 3.7 44 5.9 6.1 8.1 10.4 12.0

60 to 80 1.2 1.2 1.6 1.9 2.3 2.7 2.8 2.9 3.4 4.0 5.4 5.6 7.6 9.8 11.3

40 to 60 0.8 0.9 1.2 1.5 1.9 2.2 2.3 2.4 2.9 3.5 49 5.0 6.9 9.0 10.4

20 to 40 0.4 0.5 0.8 1.1 1.4 1.8 1.9 2.0 2.4 3.0 4.3 45 6.2 8.2 9.5

0 to 20 0.1 0.1 0.4 0.7 1.0 1.4 1.4 1.5 2.0 2.5 3.7 3.9 5.6 1.4 8.7
-20to 0 -0.3 -0.3 0.0 0.3 0.6 0.9 1.0 1.1 1.5 2.0 3.1 3.3 49 6.6 7.8

-40 to —20 -0.7 -0.7 -04 | -01 0.2 0.5 0.5 0.6 1.0 1.5 2.5 2.7 4.2 5.8 6.9

-60 to —40 -10| -1.0 -0.8 -0.5 -0.3 0.0 0.1 0.2 0.5 1.0 2.0 2.1 3.5 5.0 6.0

-70 to —60 -1.3 -1.3 -1.1 -0.8 -0.6 -0.3 -0.2 -0.2 0.2 0.6 1.5 1.7 3.0 4.4 5.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.12808140E-01 Visible Infrared OHARA - HOYA -
Q1 8.53378336E+01 Power ser. eq. 1.2 40 CDGM - SCHOTT -
P2 2.63046433E-02 Frac. eq. (ref.) 1.8 8.5
Q2 5.51236515E-02 : :
P3 442143641E-01|  [Prod Frea (AtoD) A | 5024-4-1 [Tst edition
Q3 7.63030279E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAS FH 1 6 ng = 2.001000 Ne = 2.009122 001291
Glass code (e)
Vg = 29.12 Ve = 28.90 009289
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.94401 F-C_ | 0.034371 406/361 A [nm] T
1.970 194574 F-C__ | 0.034912 Color Code (10%/5%) 25 -
1.530 1.95434 C-t 0.023502 425/360 300 —
1.129 1.96378 C-A' 0.010705 CClI 310 -
1.064 1.96579 d-C 0.009961 B 0.00 320 _
t 1.96754 e-C 0.018083 G 496 330 -
s 1.97486 g—d 0.045018 R 5.18 340 -
; - 350 -
A 1.980334 gF 0.020608 Tl praper s 260 504
r 1.985599 h-g 0.018254 CTE(30.70) E=7/°C]] 71 :
c 1991039 - - : 370 0.22
: . ! ’g CTE(100,300) [1E-7/°C]| 86 380 0.46
C 1.992592 C-t 0.025055 Te I°C] 721 390 0.64
He-Ne 1.994053 e-C’ 0.016530 At [°C] 756 200 076
D 2.000702 F-e 0.018382 StP [°C] 681 420 0.87
d 2.001000 i-F' - AP [°C] 713 440 0.924
e 2.009122 S 460 0.951
SP [°C] 824
F 2.025410 : 1 . 480 0.967
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.979 500 0.979
F 2.027504 C-t/F-C| 06838 Sp. heat [kJ/kg-K]| 0.437 550 0.994
g 2.046018 C-AF-C| 03115 Ht diffus. (1£-6 m2/sec| 0.439 600 0.998
h 2.064272 d-CF-C 0.2898 : . 650 0.998
0389 2075999 oy 05261 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 2 800 0.998
! g-d/F-C 1.3098 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5996 - -
s 05311 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.998
A0 3.83294326E+00 e/ - _ : 1400 0.998
A1 684081 1502 O F—C 07177 Acid res. (powder) 1 1500 0951
eC F-C| 04735 Mechanical properties 1800 0.984
A2 0.00000000E+00
F-e/F-C' 0.5265 Knoop hardness |647 (6) 2000 0.972
i-F' ./ F-C’ - Abrasion hardness| 53 .
A4 3.50978963E-03 - 2400 0.84
Young's mod. [GPa]| 130.3 :
A5 -5.06491928E-04 sh 4. [cPall 498
A6 1.15081798E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 307
A7 ~1.10388704E-05 APdC | -0.0005 St:'::;iialr::f ' Specific gravity
A8 5.01900181E-07 APgF 0.0041 [1E-5 nm/om.Pa] | 0-91 5.1
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.9 3.3 3.7 4.1 45 4.6 4.7 5.3 6.0 7.6 7.8 10.0 12.4 14.3
60 to 80 (ref.) 2.6 2.7 3.1 3.5 3.9 4.3 4.4 45 5.0 5.7 7.3 15 9.5 11.9 13.7

40 to 60 2.4 2.5 2.9 3.2 3.6 4.0 4.1 4.2 4.7 5.4 6.9 7.1 9.0 11.3 12.9

20 to 40 2.2 2.3 2.7 3.0 3.4 3.7 3.8 4.0 4.5 5.1 6.5 6.7 8.5 10.6 12.2

0 to 20 2.1 2.2 2.6 2.9 3.2 3.5 3.7 3.7 4.2 4.8 6.1 6.3 8.1 10.1 11.5
-20to 0 2.0 2.1 2.5 2.8 3.1 3.4 3.5 3.6 4.1 4.6 5.9 6.0 1.7 9.5 10.9
-40 to —20 2.0 2.1 2.5 2.8 3.1 3.4 3.5 3.5 4.0 45 5.7 5.8 7.4 9.1 10.3
-60 to —40 (ref.) 2.2 2.3 2.6 2.9 3.1 3.4 3.5 3.6 40 45 5.6 5.8 7.2 8.8 9.9
—-70 to —60 (ref.) 2.3 2.4 2.8 3.0 3.3 3.6 3.7 3.7 4.1 46 5.7 5.8 7.2 8.7 9.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.6 2.1 2.5 2.8 3.2 3.4 3.5 40 48 6.3 6.5 8.7 11.1 12.9

60 to 80 1.2 1.4 1.8 2.1 2.5 2.9 3.0 3.1 3.7 44 5.9 6.1 8.1 10.5 12.2

40 to 60 0.9 1.0 1.4 1.7 2.1 2.5 2.6 2.7 3.2 3.8 5.3 5.5 7.4 9.7 11.3

20 to 40 0.5 0.6 1.0 1.3 1.7 2.0 2.1 2.2 2.7 3.3 4.7 49 6.7 8.8 10.3

0 to 20 0.1 0.2 0.6 0.9 1.2 1.6 1.7 1.8 2.2 2.8 4.1 4.3 6.0 8.0 9.4
-20to 0 -0.2 [ -0.1 0.2 0.5 0.8 1.1 1.2 1.3 1.7 2.3 3.5 3.7 5.3 7.1 8.4

-40 to —20 -06| -05| -0.2 0.1 0.4 0.7 0.8 0.8 1.3 1.8 2.9 3.1 4.6 6.3 7.5

-60 to —40 -10( -09| -06| -03[ -0.1 0.2 0.3 0.4 0.8 1.3 2.3 2.5 3.9 5.4 6.5

-70 to —60 -13| -12] -09| -06| -04]| -0.1 0.0 0.0 0.4 0.9 1.9 2.0 3.3 4.8 5.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.08840381E-01 Visible Infrared OHARA S-LAH99 HOYA TAFD55
Q1 8.45835040E+01 Power ser. eq. 1.2 5.6 CDGM - SCHOTT -
P2 2.54513844E-02 Frac. eq. (ref.) 2.0 9.1
Q2 5.52459928E-02 2022-/-1 |StP, AP, SP
| roonc | S ] e
Q3 7.68666453E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LASFH" 6HS ng = 2.001000 Ne = 2.009122 001291
Glass code (e)
Vg = 29.12 Ve = 28.90 009289
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.94401 F-C_ | 0.034371 391/360 A [nm] T
1.970 194574 F-C__ | 0.034912 Color Code (10%/5%) 25 -
1.530 1.95434 C-t 0.023502 405/360 300 —
1.129 1.96378 C-A' 0.010705 CClI 310 -
1.064 1.96579 d-C 0.009961 B 0.00 320 _
t 1.96754 e-C 0.018083 G 2.62 330 -
s 1.97486 g—d 0.045018 R 2.75 340 -
; - 350 -
A 1.980334 gF 0.020608 Tl praper s 260 505
r 1.985599 h-g 0.018254 CTE(30.70) E=7/°C]] 71 :
c 1991039 - - : 370 0.32
: . ! ’g CTE(100,300) [1E-7/°C]| 86 380 0.62
C 1.992592 C-t 0.025055 Te I°C] 721 390 0.79
He-Ne 1.994053 e-C’ 0.016530 At [°C] 756 200 087
D 2.000702 F-e 0.018382 StP [°C] 681 420 0.937
d 2.001000 i-F - AP [°C] 713 440 0.961
e 2.009122 5 460 0.973
SP [°C] 824
F 2.025410 : 1 - 480 0.981
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.979 500 0.987
F 2.027504 C-t/F-C| 0.6838 Sp. heat [kJ/kg-K1| 0.437 550 0.996
g 2.046018 C-A/F-C| 03115 Ht diffus. (166 m2/eec] 0.439 600 0.997
h 2.064272 d-CF-C 0.2898 : . 650 0.998
0389 2075999 oy 05261 Chemical properties [class] 700 0.998
: _ - Acid res. (surface) 2 800 0.998
! g-d/F-C 1.3098 : :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5996 - -
s 05311 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.83294326E+00 e T — Acid 4 1400 0.999
Al ~1.56840611E-02 C-t/F-C| 07177 cid res lpovden)] | 1600 0.997
: e-C' /F-C 0.4735 Mechanical properties 1800 0.988
A2 0.00000000E+00
F-e/F-C'| 05265 Knoop hardness 647 (6) 2000 0.972
i-F' ./ F-C’ - Abrasion hardness| 53 .
A4 3.50978963E-03 - 2400 0.84
Young's mod. [GPa]| 130.3 :
A5 -5.06491928E-04 sh 4. [cPall 498
A6 1.15081798E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 307
A7 ~1.10388704E-05 APdC | -0.0005 St:'::;iialr::f ' Specific gravity
A8 5.01900181E-07 APgF 0.0041 [1E-5 nm/om.Pa] | 0-91 5.1
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 2.7 2.9 3.3 3.7 4.1 45 4.6 4.7 5.3 6.0 7.6 7.8 10.0 12.4 14.3
60 to 80 (ref.) 2.6 2.7 3.1 3.5 3.9 4.3 4.4 45 5.0 5.7 7.3 15 9.5 11.9 13.7

40 to 60 2.4 2.5 2.9 3.2 3.6 4.0 4.1 4.2 4.7 5.4 6.9 7.1 9.0 11.3 12.9

20 to 40 2.2 2.3 2.7 3.0 3.4 3.7 3.8 4.0 4.5 5.1 6.5 6.7 8.5 10.6 12.2

0 to 20 2.1 2.2 2.6 2.9 3.2 3.5 3.7 3.7 4.2 4.8 6.1 6.3 8.1 10.1 11.5
-20to 0 2.0 2.1 2.5 2.8 3.1 3.4 3.5 3.6 4.1 4.6 5.9 6.0 1.7 9.5 10.9
-40 to —20 2.0 2.1 2.5 2.8 3.1 3.4 3.5 3.5 4.0 45 5.7 5.8 7.4 9.1 10.3
-60 to —40 (ref.) 2.2 2.3 2.6 2.9 3.1 3.4 3.5 3.6 40 45 5.6 5.8 7.2 8.8 9.9
—-70 to —60 (ref.) 2.3 2.4 2.8 3.0 3.3 3.6 3.7 3.7 4.1 46 5.7 5.8 7.2 8.7 9.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.5 1.6 2.1 2.5 2.8 3.2 3.4 3.5 40 48 6.3 6.5 8.7 11.1 12.9

60 to 80 1.2 1.4 1.8 2.1 2.5 2.9 3.0 3.1 3.7 44 5.9 6.1 8.1 10.5 12.2

40 to 60 0.9 1.0 1.4 1.7 2.1 2.5 2.6 2.7 3.2 3.8 5.3 5.5 7.4 9.7 11.3

20 to 40 0.5 0.6 1.0 1.3 1.7 2.0 2.1 2.2 2.7 3.3 4.7 49 6.7 8.8 10.3

0 to 20 0.1 0.2 0.6 0.9 1.2 1.6 1.7 1.8 2.2 2.8 4.1 4.3 6.0 8.0 9.4
-20to 0 -0.2 [ -0.1 0.2 0.5 0.8 1.1 1.2 1.3 1.7 2.3 3.5 3.7 5.3 7.1 8.4

-40 to —20 -06| -05| -0.2 0.1 0.4 0.7 0.8 0.8 1.3 1.8 2.9 3.1 4.6 6.3 7.5

-60 to —40 -10( -09| -06| -03[ -0.1 0.2 0.3 0.4 0.8 1.3 2.3 2.5 3.9 5.4 6.5

-70 to —60 -13| -12] -09| -06| -04]| -0.1 0.0 0.0 0.4 0.9 1.9 2.0 3.3 4.8 5.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.08840381E-01 Visible Infrared OHARA S-LAH99W HOYA TAFD55-W
Q1 8.45835040E+01 Power ser. eq. 1.2 5.6 CDGM - SCHOTT -
P2 2.54513844E-02 Frac. eq. (ref.) 2.0 9.1
Q2 5.52459928E-02 : :
P3 460003603E-01|  [Prod Frea (AtoD) A | 5024-4-1 [Tst edition
Q3 7.68666453E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J-LASFH17 Ng = 2000690 N, = 2.009954 T
Glass code (e)

Vg = 25.46 Ve = 25.25 010253
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.93788 F-C_ | 0.039311 425/374 A [nm] T

1.970 193971 F-C_| 0.039991 Color Code (10%/5%) 25 -
1.530 1.94886 C-t 0.026211 445/375 300 —
1.129 1.95908 C-A 0.012014 CClI 310 -
1.064 1.96128 d-C 0.011277 B 0.00 320 Z
t 1.96320 e-C 0.020541 G 9.14 330 -
s 1.97130 g—d 0.052170 R 9.52 340 -
; - 350 -
A 1.977399 g-F 0.024136 Tl praper s 260 -
r 1.983293 h—g 0.021794 CTE(-30.70) 1E-7,°C]| 68 370 303
C’ 1.989413 & _ CTE(100,300) [1E-7/°C]| 83 380 0.13

C 1991 165 C_t’ 0027963 Tg [OC] 681 390 033

He-Ne 1.992815 e-C 0.018789 At [°C] 797 200 052
D 2.000351 F-e 0.021202 StP [°C] 638 420 0.76
d 2.000690 i-F' - AP [°Cl 672 jgg O%gg
e 2.009954 SP [°Cl 788 780 0-955
F 2.028724 Relative partial dispersion Ht cndct. [W/m-K]| 1.020 500 0:971
F 2.031156 C-t/F-C| 06668 Sp. heat [kJ/ke-K]| 0.504 550 0.991
g 2.052860 C-AF-C| _ 0.3056 Ht diffus. (106 mz/eee] 0,432 600 0.996
h 2.074654 d-CF-C 0.2869 : . 650 0.998
0389 2.088894 o CFC| 05225 Gleiiicalprepoitiopleisss 700 0.998
i _ Acid res. (surface) 1 800 0.996
g-d/F-C 1.3271 -
Alkaline detergent res. 1 900 0997
g-F/F-C 0.6140 , - 1000 0997
: T 05544 Climate resistance 1 .
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 }288 8.998
A0 3.81071676E+00 e T — Acid q 4 .998
Al ~1.63737936E-02 C-t/F-C'| 06992 cid res lpovden)] | 1600 0.997
: e-C' /F-C 0.4698 Mechanical properties 1800 0.990
A2 0.00000000E+00
F-e/F-C'| 05302 Knoop hardness |605 (6) 2000 0.980
i-F' ./ F-C’ - Abrasion hardness| 86 .
A4 4.12726108E-03 - 2400 0.88
Young's mod. [GPa]| 123.8 :
A5 -5.52229126E-04 sh 4. [cPall 47.7
A6 1.41302816E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 ~145517862E-05 APdC | -0.0018 St:'::;iialr::f ' Specific gravity
A8 7.44426800E-07 APgF 0.0123 [1E-5 nm/om.Pa] | 199 4.69
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.6 4.0 45 4.9 5.4 5.6 5.7 6.4 7.2 9.2 9.4 12.2 15.5 17.9
60 to 80 (ref.) 3.3 3.4 3.9 4.3 4.7 5.2 5.3 5.4 6.1 6.9 8.8 9.0 11.7 14.9 17.2

40 to 60 3.0 3.1 3.6 4.0 4.4 4.8 5.0 5.1 5.7 6.5 8.3 8.5 11.1 14.1 16.3

20 to 40 2.8 2.9 3.3 3.7 4.1 4.6 4.7 4.8 5.4 6.1 7.8 8.1 10.5 13.3 15.4

0 to 20 2.7 2.8 3.2 3.5 3.9 4.3 4.5 4.6 5.1 5.8 7.4 1.7 9.9 12.6 14.5
-20to 0 2.6 2.7 3.0 3.4 3.8 4.2 4.3 44 4.9 5.6 7.1 7.3 9.4 11.9 13.7
-40 to —20 2.6 2.6 3.0 3.3 3.7 4.1 4.2 4.3 4.8 5.4 6.8 7.0 9.0 11.4 13.1
-60 to —40 (ref.) 2.7 2.7 3.1 3.4 3.7 4.1 4.2 4.3 4.8 5.3 6.7 6.9 8.7 10.9 12.5
—-70 to —60 (ref.) 2.8 2.9 3.2 3.5 3.8 4.2 4.3 44 4.8 5.4 6.7 6.9 8.6 10.7 12.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.3 2.8 3.3 3.7 4.2 4.3 45 5.1 6.0 7.9 8.2 10.9 14.2 16.6

60 to 80 1.9 2.0 2.5 2.9 3.4 3.8 40 4.1 4.7 5.5 7.4 1.7 10.3 13.4 15.8

40 to 60 1.5 1.6 2.1 2.5 2.9 3.3 3.5 3.6 4.2 5.0 6.7 7.0 9.5 12.4 14.6

20 to 40 1.1 1.2 1.6 2.0 2.4 2.8 3.0 3.1 3.7 44 6.1 6.3 8.6 11.5 13.5

0 to 20 0.7 0.8 1.2 1.6 1.9 2.3 2.5 2.6 3.1 3.8 5.4 5.6 7.8 10.5 12.4
-20to 0 0.3 0.4 0.8 1.1 1.5 1.9 2.0 2.1 2.6 3.2 4.7 49 7.0 9.5 11.3

-40 to —20 0.1 0.0 0.4 0.7 1.0 1.4 1.5 1.6 2.1 2.7 4.1 4.3 6.2 8.5 10.2

-60 to —40 -05( -04| -0.1 0.2 0.5 0.9 1.0 1.1 1.5 2.1 3.4 3.6 5.4 15 9.0

-70 to —60 -0.8 | -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.1 1.7 2.9 3.1 4.8 6.8 8.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.00167110E-01 Visible Infrared OHARA - HOYA TAFD40
Q1 7.47066024E+01 Power ser. eq. 1.0 48 CDGM H-ZLaF90 SCHOTT -
P2 2.87199284E-02 Frac. eq. (ref.) 3.1 13.8
o | —sommres T
P3 4.54734535E-01 e AEg (A D)| A | 2016—4-1 |Prod. Freq., Similar glass type
Q3 8.29318245E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH" 7HS Ng = 2.000690 Ne = 2.009954 001255
Glass code (e)

Vg = 25.46 Ve = 25.25 010253
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 193788 F-C_ | 0.039311 419/371 A [nm] T

1.970 193971 F-C_| 0.039991 Color Code (10%/5%) 25 -
1.530 1.94886 C-t 0.026211 440/370 300 —
1.129 1.95908 C-A 0.012014 CcCl 310 —
1.064 1.96128 d-C 0.011277 B 0.00 320 _
t 1.96320 e-C 0.020541 G 7.68 330 -
s 1.97130 g—d 0.052170 R 8.13 340 -
; - 350 -
A 1.977399 gF 0.024136 Tl praper s 260 -
r 1.983293 h-g 0.021794 CTE(-30.70) 1E-7,°C]| 68 370 004

C 1.989413 i- - .
: . ! ’g CTE(100,300) [1E-7/°C]| 83 380 0.22

C 1.991165 C-t 0.027963 Te I°C] 681 390 0.46
He-Ne 1.992815 e-C’ 0.018789 At [°C] 797 200 062

D 2.000351 F-e 0.021202 StP [°C] 638 420 0.80
d 2.000690 i-F' - AP [°Cl 672 440 0.88
e 2.009954 = 460 0.924
SP [°C] 788
F 2.028724 - 1 - 480 0.948
, : Relative partial dispersion Ht cndct. [W/m-K]| 1.020 500 0.964
F 2.031156 C-t/F-C| 06668 Sp. heat [kJ/ke-K]| 0.504 550 0.987
g 2.052860 C-A/F-G| _0.3056 Ht diffus. (126 m2/eec] 0.432 600 0.994
h 2.074654 d-C/F-C| 0.2869 : , 650 0.995
0389 2.088894 o CFC| 05225 Gleiiicalprepoitiopleisss 700 0.998
: _ - Acid res. (surface) 1 800 0.999
! g-d/F-C 1.3271 : :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.6140 - -
s 05544 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.81071676E+00 - — Acid res. (bowd 1400 0.999
Al ~1.63737936E-02 C-t/F-C'| 06992 cid res lpovden)] | 1600 0.997
: e-C' /F-C 0.4698 Mechanical properties 1800 0.991
A2 0.00000000E+00
F-e/F-C'| 05302 Knoop hardness |605 (6) 2000 0.979
i-F' ./ F-C’ - Abrasion hardness| 86 .
A4 4.12726108E-03 - 2400 0.86
Young's mod. [GPa]| 123.8 :
A5 -5.52229126E-04 sh 4. [cPall 47.7
A6 1.41302816E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 298
A7 | —145517862E-05 APdC_| -0.0018 et Specific gravity
A8 7.44426800E-07 APgF 0.0123 [1E-5 nm/om.Pa] | 199 4.69
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.4 3.6 4.0 45 4.9 5.4 5.6 5.7 6.4 7.2 9.2 9.4 12.2 15.5 17.9
60 to 80 (ref.) 3.3 3.4 3.9 4.3 4.7 5.2 5.3 5.4 6.1 6.9 8.8 9.0 11.7 14.9 17.2

40 to 60 3.0 3.1 3.6 4.0 4.4 4.8 5.0 5.1 5.7 6.5 8.3 8.5 11.1 14.1 16.3

20 to 40 2.8 2.9 3.3 3.7 4.1 4.6 4.7 4.8 5.4 6.1 7.8 8.1 10.5 13.3 15.4

0 to 20 2.7 2.8 3.2 3.5 3.9 4.3 4.5 4.6 5.1 5.8 7.4 1.7 9.9 12.6 14.5
-20to 0 2.6 2.7 3.0 3.4 3.8 4.2 4.3 44 4.9 5.6 7.1 7.3 9.4 11.9 13.7
-40 to —20 2.6 2.6 3.0 3.3 3.7 4.1 4.2 4.3 4.8 5.4 6.8 7.0 9.0 11.4 13.1
-60 to —40 (ref.) 2.7 2.7 3.1 3.4 3.7 4.1 4.2 4.3 4.8 5.3 6.7 6.9 8.7 10.9 12.5
—-70 to —60 (ref.) 2.8 2.9 3.2 3.5 3.8 4.2 4.3 44 4.8 5.4 6.7 6.9 8.6 10.7 12.2

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.3 2.8 3.3 3.7 4.2 4.3 45 5.1 6.0 7.9 8.2 10.9 14.2 16.6

60 to 80 1.9 2.0 2.5 2.9 3.4 3.8 40 4.1 4.7 5.5 7.4 1.7 10.3 13.4 15.8

40 to 60 1.5 1.6 2.1 2.5 2.9 3.3 3.5 3.6 4.2 5.0 6.7 7.0 9.5 12.4 14.6

20 to 40 1.1 1.2 1.6 2.0 2.4 2.8 3.0 3.1 3.7 44 6.1 6.3 8.6 11.5 13.5

0 to 20 0.7 0.8 1.2 1.6 1.9 2.3 2.5 2.6 3.1 3.8 5.4 5.6 7.8 10.5 12.4
-20to 0 0.3 0.4 0.8 1.1 1.5 1.9 2.0 2.1 2.6 3.2 4.7 49 7.0 9.5 11.3

-40 to —20 0.1 0.0 0.4 0.7 1.0 1.4 1.5 1.6 2.1 2.7 4.1 4.3 6.2 8.5 10.2

-60 to —40 -05( -04| -0.1 0.2 0.5 0.9 1.0 1.1 1.5 2.1 3.4 3.6 5.4 15 9.0

-70 to —60 -0.8 | -0.7 -04 | -01 0.2 0.5 0.6 0.7 1.1 1.7 2.9 3.1 4.8 6.8 8.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.00167110E-01 Visible Infrared OHARA - HOYA TAFD40-W
Q1 7.47066024E+01 Power ser. eq. 1.0 48 CDGM H-ZLaF90 SCHOTT -
P2 2.87199284E-02 Frac. eq. (ref.) 3.1 13.8
_ 2024-4-1 |Similar glass type
Q2 6.00528312E-02 2022=7-T |StP. AP. SP
P3 4.54734535E-01 il e G D)| A | 2019-4-1 |Transmittance
Q3 8.29318245E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LASFH21 Ng = 1.953750 Ne = 1.960731 954323
Glass code (e)

vg = 32.33 Ve = 3210 961321
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.90266 F-C | 0.029496 392/354 A [nm] T

1.970 1.90434 F-C'_| 0.029930 Color Code (10%/5%) 25 -
1.530 1.91250 C-t 0.020616 405/355 300 —
1.129 1.92116 C-A’ 0.009315 CCI 310 —
1.064 1.92297 d-C 0.008605 B 0.00 320 -
t 1.92453 e-C 0.015586 G 3.14 330 -
s 1.93103 g—d 0.038309 R 3.30 340 -
' — 350 0.01
A : gigig? g_F 88: 7‘2“ j Thermal properties 360 016
L ' h-e 01525 CTE(-30,70) [1E-7/°C][ 70 370 045

C’ 1.945145 & _ CTE(100,300) [1E-7/°C]| 82 380 067

Cc 1.946490 C-t 0.021961 Tg [°C] 720 390 0.79
He-Ne 1.947754 e—C’ 0.014241 At [°C] 758 200 085

D 1 953493 F'-e 001 5689 StP [Oc] 681 420 091 7

d 1.953750 i-F’ - AP [°C] 714 440 0.946
e 1.960731 5 460 0.963
SP [°C] 826
F 1.974641 e partial dieners 480 0.974
, . Relative partial dispersion Ht cndct. [W/m-K]| 0.893 500 0.983
F 1.976420 C-t/F-C | 0.6989 Sp. heat [kJ/kg K]| 0.459 550 0.995
g 1.992059 C-AF-C| 0.3158 Ht diffus. [1E-6 m2/cec] 0.386 600 0.997
h 2.007313 d-C/F-C 0.2917 : : 650 0.997
0389 2017019 oy 05284 Chemical properties [class] 700 0.997
: _ - Acid res. (surface) 1 800 0998
! g-dF-C 1.2988 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.5905 - -
s 05172 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.999
A0 3.67012303E+00 e/ - - : 1400 0.999
Al ~1.39442893E-02 C-t/F-C| 07337 Acid res. (powder)] T 1600 0.997
eC F-C| 04758 Mechanical properties 1800 0.987
A2 -1.36361252E-04
F-e/F-C'| 05242 Knoop hardness [632 (6) 2000 0.970
A3 4.84434485E-02 - 2200 0942
i-F' /F-C’ — Abrasion hardness 52 :
A4 9.50687214E-04 ; 2400 0.83
Young's mod. [GPa]| 128.2 :
A5 1.81807808E-04 sh 4 [GPall 491
A6 -1.62618274E-05 Deviation of relative partial disp. Pe?r moy : v a 0 306
A7 1.33939862E—-06 APdC | -0.0001 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APgF 0.0004 [1E-5 nm/omPa) | 0-87 5.05
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 3.0 3.1 3.5 3.9 4.2 45 4.6 4.7 5.2 5.8 7.1 7.3 9.0 11.0 12.4
60 to 80 (ref.) 2.9 3.1 3.5 3.8 4.1 4.4 4.5 4.6 5.1 5.7 6.9 7.1 8.7 10.6 12.0

40 to 60 2.9 3.0 3.4 3.7 4.0 4.3 4.4 45 4.9 5.5 6.7 6.9 8.4 10.2 11.5

20 to 40 2.8 2.9 3.3 3.6 3.9 4.2 4.3 44 4.8 5.4 6.5 6.7 8.1 9.8 11.0

0 to 20 2.8 2.9 3.3 3.6 3.8 4.2 4.2 4.3 4.8 5.3 6.4 6.5 7.9 9.5 10.6
-20to 0 2.9 3.0 3.3 3.6 3.9 4.2 4.3 4.3 4.7 5.2 6.3 6.4 1.7 9.2 10.2
-40 to —20 3.0 3.1 3.5 3.7 4.0 4.3 4.3 44 4.8 5.3 6.3 6.4 7.6 9.0 9.9
-60 to —40 (ref.) 3.3 3.4 3.7 3.9 4.2 45 45 46 5.0 5.4 6.4 6.5 7.6 8.9 9.8
—-70 to —60 (ref.) 3.5 3.6 4.0 4.2 4.4 4.7 4.8 4.9 5.2 5.6 6.5 6.7 7.8 8.9 9.8

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 1.8 2.0 2.4 2.7 3.0 3.3 3.4 3.5 40 46 5.9 6.1 1.7 9.7 11.1

60 to 80 1.6 1.8 2.2 2.5 2.8 3.1 3.2 3.3 3.8 4.3 5.6 5.8 7.4 9.2 10.6

40 to 60 1.4 1.5 1.9 2.2 2.5 2.8 2.9 3.0 3.4 4.0 5.2 5.3 6.9 8.6 9.9

20 to 40 1.2 1.3 1.6 1.9 2.2 2.5 2.6 2.7 3.1 3.6 4.8 49 6.4 8.0 9.2

0 to 20 0.9 1.0 1.4 1.6 1.9 2.2 2.3 2.4 2.8 3.3 4.4 45 5.9 1.4 8.5
-20to 0 0.7 0.8 1.1 1.4 1.6 1.9 2.0 2.1 2.5 3.0 40 4.1 5.4 6.8 7.8

-40 to —20 0.4 0.5 0.9 1.1 1.4 1.6 1.7 1.8 2.2 2.6 3.6 3.7 49 6.2 7.2

-60 to —40 0.2 0.3 0.6 0.8 1.1 1.3 1.4 1.5 1.8 2.3 3.2 3.3 4.4 5.6 6.5

-70 to —60 0.0 0.1 0.4 0.6 0.9 1.1 1.2 1.3 1.6 2.0 2.9 3.0 40 5.1 5.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.17335992E-01 Visible Infrared OHARA S-LAH98 HOYA TAFD45
Q1 8.95209969E+01 Power ser. eq. 0.8 8.1 CDGM H-ZLaF89L [ SCHOTT -
P2 2.48804348E-02 Frac. eq. (ref.) 1.9 8.8
Q2 5.10731076E-02 2022-7-1 |StP, AP, SP
oo pEmmE 5] el
Q3 7.16023280E-03 HIKARI GLASS CO., LTD.




Glass code (d)
J-LASFH22 Ny = 1.848500 = 1.853109 TR
Glass code (e)
Vg = 43.79 = 43.54 853435
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.81010 F-C_ | 0019376 363/326 A [nm] T
1.970 181160 F-C_| 0.019595 Color Code (10%/5%) 25 -
1.530 1.81871 C-t 0.014507 370/325 300 —
1129 1.82567 C-A__| 0.006407 col 30 -
1.064 182704 4-C__ | 0.005782 B 0.00 320 =
t 1.82821 e-C 0.010391 G 0.89 330 0.1
s 1.83293 g—d 0.024483 R 0.92 340 0.37
A . -F . . 350 0.62
83048 re Too0sfos| |_Ihermel properties 300077
c 1842718 & 0025196 oTECopip e/ 08 370 0.86
. I8 : CTE(100,300) [1E-7/°C]| 79 380 0.913
c 1843630 C-t__| 0.015419 T BT 890 I BT
He-Ne 1.844484 e-C’ 0.009479 At [°C] 736 200 0958
D 1848329 F-e | 0010116 sP °cl | 653 420 0.975
d 1.848500 i~F’ 0.034954 AP [°C] 636 440 0.982
e 1.853109 5 460 0.988
F 1.862094 Relative partial dispersion Ht cndct. [W/m-K]| 0.832 500 0'994
F 1.863225 C-t/F-C| 07487 Sp. heat [kd/ke-Kl| 0.450 550 0998
g 1.872983 C-AF-C| 03307 Ht diffus. (166 m2/ee] 0.363 600 0.998
h 1.882178 d-CF-C 0.2984 : . 650 0.998
0.389 1.887856 o, FC| 05363 Shenicallpiopertieslicloss] 700 0.998
i 1.898179 — — Acid res. (surface) 1 800 0.999
gd/FC 1.2636 Alkaline detergent res 1 900 0.999
eF F-C| 05620 . = '
s 0.4746 Climate resistance 1 1000 0.999
Coef. disp. form. (pwr ser.) : £ : Water res. (powder)| 1 1200 0.999
A0 3.32390176E+00 e/FC | 13004 Acid res owden| 2 1400 0.999
C-t/F-C 0.7869 1600 0.999
Al -1.24810607E-02 o T
A2 1 16698235E-04 e-C'/F-C 0.4837 Mechanical properties 1800 0993
3 316622125602 F-e/F-C'| 05163 Knoop hardness 637 (6) 2000 0.978
: i-F' /F'-C’ 1.7838 Abrasion hardness| 58 2200 0.950
A4 6.39837554E-04 - 2400 0.82
Young's mod. [GPa]| 120.4 :
A5 8.85550500E-06 sh 4 [oPall 46.1
A6 1.07749628E-06 Deviation of relative partial disp. Pe?r moy : v a 0 306
A7 0.00000000E+00 APdC 0.0014 St:;f:;;ﬁ;; ' Specific gravity
A8 0.00000000E+00 APsF | —0.0089 [1E-5 nm/om.Pa] | 119 508
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C C [He-Ne|[ d e F g h 0.389
80 to 90 (ref.) 4.0 4.4 4.7 4.9 5.2 5.2 5.3 5.6 6.0 6.9 7.8 8.7 9.4
60 to 80 (ref.) 3.9 4.4 4.6 4.8 5.0 5.1 5.2 5.5 5.8 6.7 7.5 8.5 9.1

40 to 60 3.8 4.2 4.4 4.7 4.9 5.0 5.0 5.3 5.7 6.4 7.3 8.1 8.6

20 to 40 3.8 4.1 4.4 4.6 4.8 4.8 4.9 5.2 5.5 6.2 7.0 7.8 8.3

0 to 20 3.7 4.1 4.3 4.5 4.7 4.8 4.8 5.1 5.4 6.1 6.8 1.5 7.9
-20to 0 3.8 4.1 4.3 4.5 4.7 4.8 4.8 5.1 5.3 6.0 6.6 7.2 7.6
-40 to —20 3.9 4.2 44 4.6 48 4.8 4.9 5.1 5.4 6.0 6.5 7.1 7.4
-60 to —40 (ref.) 4.1 4.4 4.6 4.8 4.9 5.0 5.0 5.2 5.9 6.0 6.6 7.1 7.3
—-70 to —60 (ref.) 4.3 4.6 48 5.0 5.1 5.2 5.2 5.4 5.7 6.2 6.7 7.1 7.4

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 s A r C " [He-Ne| d e F g h 0.389
80 to 90 2.9 3.3 3.5 3.8 4.0 4.1 4.2 45 48 5.7 6.6 15 8.2

60 to 80 2.7 3.1 3.3 3.6 3.8 3.9 3.9 4.2 46 5.4 6.3 7.1 1.7

40 to 60 2.4 2.8 3.1 3.3 3.5 3.6 3.6 3.9 4.2 5.0 5.8 6.6 7.2

20 to 40 2.2 2.6 2.8 3.0 3.2 3.2 3.3 3.6 3.9 4.6 5.3 6.1 6.6

0 to 20 1.9 2.3 2.5 2.7 2.9 2.9 3.0 3.2 3.5 4.2 49 5.6 6.0
-20to 0 1.7 2.0 2.2 2.4 2.6 2.6 2.7 2.9 3.2 3.8 4.4 5.0 5.4

-40 to —20 1.4 1.7 1.9 2.1 2.3 2.3 2.4 2.6 2.8 3.4 40 45 4.8

-60 to —40 1.2 1.5 1.6 1.8 2.0 2.0 2.1 2.3 2.5 3.0 3.5 4.0 4.2

-70 to —60 1.0 1.3 1.4 1.6 1.7 1.8 1.8 2.0 2.2 2.7 3.2 3.6 3.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.14455188E-01 Visible Infrared OHARA - HOYA -
Q1 8.68161861E+01 Power ser. eq. 0.9 5.2 CDGM - SCHOTT -
P2 3.36439492E-02 Frac. eq. (ref.) 0.8 49
Q2 3.01414955E-02 2062-1-1 StP. AR, SF
P3 402866752E-01|  |Prod Frea (AtoD) A | 20T6-4=T [Tt edition
Q3 5.82228484E-03 HIKARI GLASS CO,, LTD.




Glass code (d)

J—LAS FH23 nd = 1 850000 ne = 1 85741 8 850270
Glass code (e)

vg = 27.03 Ve = 26.81 857268
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)

2.058 1.79871 F-C_ | 0.031450 390/357 A [nm] T

1.970 1.80026 F-C__| 0.031977 Color Code (10%/5%) 25 -
1.530 1.80794 C-t 0.021201 395/360 300 —
1.129 1.81637 C-A 0.009677 CcCl 310 -
1.064 1.81818 d-C 0.009052 B 0.00 320 -
t 1.81975 e-C 0.016470 G 2.35 330 -
s 1.82634 g—d 0.041561 R 2.53 340 -
; _ 350 -

r 1.836025 h-g 0.017203 CTEC3070) IE-7,°C]] 76 :
c 1840948 - - : 370 0.35
: . ! ’g CTE(100,300) [1E-7/°C]| 95 380 0.63

C 1842357 C_t’ 0022610 Tg [OC] 594 390 080

He-Ne 1.843682 e-C 0.015061 At [°C] 644 200 088
D 1.849728 F-e | 0016916 stP el | 554 420 0.942
d 1.850000 i-F’ - AP [°C] 590 440 0.963
e 1.857418 s 460 0.973
SP [°C] 718
F 1.872398 : 1 7 : 480 0.980
, : Relative partial dispersion Ht cndct. [W/m-K]| 0.876 500 0.986
F 1.874334 C-t/F-C| 06741 Sp. heat [kd/ke-K]| 0.561 550 0.993
g 1.891561 C-AF-C| 03077 Ht diffus. (-6 m/eee] 0,401 600 0.996
h 1.908764 d-CF-C 0.2878 : . 650 0.997
0389 1919943 o CFC| 05237 Gleiiicalprepoitiopleisss 700 0.998
: _ - Acid res. (surface) 1 800 0998
! g-dF-C 1.3215 - :
Alkaline detergent res. 1 900 0.998
g-F/F-C 0.6093 - -
s 05470 Climate resistance 1 1000 0.998
Coef. disp. form. (pwr ser.) : g/F S : Water res. (powder)| 1 1200 0.998
A0 3.27710657E+00 e/ - _ - 1400 0.999
o P OAB0S34E=02 O F—C 07071 Acid res. (powder) 1 1600 0592
A2 - .05066933E—04 e-C' /F-C 0.4710 Mechanical properties 1800 0981
' F-e/F-C'| 05290 Knoop hardness (472 (5) 2000 0.971
i-F' /F-C’ — Abrasion hardness| 164 -
A4 9.57912660E-04 - 2400 0.88
Young's mod. [GPa]| 98.1 .
A5 2.82409939E-04 sh 4. [cPall 382
A6 -2.89931135E-05 Deviation of relative partial disp. Pe?r moy : v a 0 283
A7 2.51862401E-06 APdC | -0.0016 St:'::;iialr::f ' Specific gravity
A8 0.00000000E+00 APgF 0.0103 [1E-5 nm/om.Pa] | 210 3.9
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) -04 | -0.3 0.2 0.6 1.0 1.4 1.5 1.6 2.1 2.8 4.2 4.4 6.4 8.6 10.2
60 to 80 (ref.) -04 | -0.3 0.2 0.5 0.9 1.3 1.4 1.5 2.0 2.6 4.0 4.2 6.1 8.2 9.8

40 to 60 -04 | -0.3 0.1 0.5 0.8 1.2 1.3 1.4 1.8 2.4 3.8 3.9 5.7 7.8 9.3

20 to 40 -04 | -0.2 0.1 0.4 0.8 1.1 1.2 1.3 1.7 2.3 3.5 3.7 5.4 1.4 8.9

0 to 20 -0.3 -0.2 0.2 0.5 0.7 1.1 1.1 1.2 1.7 2.2 3.3 3.5 5.1 7.0 8.5
-20to 0 0.1 0.0 0.3 0.5 0.8 1.1 1.2 1.2 1.6 2.1 3.2 3.4 4.9 6.7 8.1
-40 to —20 0.1 0.2 0.5 0.7 0.9 1.2 1.3 1.3 1.7 2.1 3.2 3.3 4.8 6.5 7.9
-60 to —40 (ref.) 0.4 0.5 0.7 0.9 1.2 1.4 1.5 1.5 1.9 2.3 3.2 3.4 4.7 6.4 1.7
—-70 to —60 (ref.) 0.7 0.8 1.0 1.2 1.4 1.6 1.7 1.8 2.1 2.5 3.4 3.5 4.8 6.4 1.7

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -15 -1.4 -0.9 -0.6 -0.2 0.2 0.3 0.4 1.0 1.6 3.1 3.3 5.2 1.4 9.0

60 to 80 -1.6 -15 -1.1 -0.7 -0.4 0.0 0.1 0.2 0.7 1.4 2.7 2.9 4.8 6.9 8.5

40 to 60 -1.8 -1.7 -1.3 -0.9 -0.6 -0.2 0.1 -0.1 0.4 1.0 2.3 2.5 4.3 6.3 7.8

20 to 40 -1.9 -1.8 14 -11 -0.8 -0.5 -04 | -0.3 0.1 0.7 1.9 2.1 3.7 5.7 7.2

0 to 20 -2.1 -2.0 -1.6 -14 | -1.1 -0.8 -0.7 -0.6 -0.2 0.3 1.5 1.6 3.2 5.1 6.5
-20to 0 -2.2 -2.1 -1.8 -1.6 -1.3 -1.0 -10[ -09 -0.5 0.0 1.0 1.2 2.7 45 5.9

-40 to —20 24| -23 20| -1.8 -15 -1.3 -1.2 -1.2 -08 | -04 0.6 0.8 2.2 3.9 5.2

-60 to —40 -25 -2.4 -2.2 -2.0 -1.8 -1.6 -15 -14 ] -1.1 -0.7 0.2 0.3 1.6 3.3 4.5

-70 to —60 -2.6 -2.6 -2.3 -2.2 20| -1.8 -1.7 -1.6 -14 | -10 0.1 0.0 1.2 2.8 4.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.15215113E-01 Visible | Infrared OHARA - HOYA -
Q1 8.86478948E+01 Power ser. eq. 1.0 42 CDGM - SCHOTT -
P2 2.76609321E-02 Frac. eq. (ref.) 29 8.8
G2 |  586167377E-02 2015 [Traramiiancs
P3 403904542E-01|  [Prod Frea (AtoD) A | 2015-4-1 [Tst edition
Q3 8.32250156E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LAS FH 24 ng = 1.902000 Ne = 1.910410 902253
ass code (e)
Vg = 25.26 Ve = 25.06 G|9102?51
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.84515 F-C | 0035704 409/366 A [nm] T
1.970 1.84681 F-C_| 0.036331 Color Code (10%/5%) 25 -
1.530 1.85508 C-t 0.023731 420/365 300 —
1.129 1.86432 C-A 0.010882 CCl 310 =
1.064 1.86631 d-C 0.010226 B 0.00 320 -
t 1.86804 e-C 0.018636 G 5.45 330 -
s 1.87537 g—d 0.047493 R 5.71 340 -
; _ 350 -
A 1.880892 g-F 0.022015 T Beals 560 501
r 1.886230 h-g 0.019947 CTEC-30.70) E-1/°C1] 77 0 07T
((::’ : gg;;;g Cli_’gt 0.02531 9_ OTEUO0%0 LT e)] 89 380 0.34
) - . Te [°C] 659 390 0.57
He-Ne 1.894858 «-C' | 0017048 A TC =06 200 072
D 1.901692 F-e 0.019283 StP [°C] 613 420 0.86
d 1.902000 i-F’ - AP [°C] 649 440 0.923
e 1.910410 SP [°C] 771 ;r'rgg 8323
F 1.927478 Relative partial dispersion Ht cndct. [W/m-K]| 0.983 500 0'979
F 1.929693 C-t/F-C| 06647 Sp. heat [kd/kg-K]| 0.551 550 0992
i :-228328 C-AF-C| 0.3048 Ht diffus. (1E-6 m2/sec] 0.436 600 0.997
: d-C/F-C 0.2864 Chemical properties [class] 650 0.99/
0389 1982512 . Fc 05220 700 0.998
: _ - Acid res. (surface) 1 800 0.997
: gd/FC 1.3302 Alkaline detergent res 1 900 0996
g’F/F-C 0.6166 Climate resigstance- 1 1000 0.997
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5587 Water res. (powder)| 1 1200 0.999
A0 3.45215485E+00 e/ - - : 1400 0.999
o —0Ti8042E02 O F—C 0.6969 Acid res. (powder) 1 1600 0592
A2 0.00000000E+00 e-C' /F-C 0.4692 Mechanical properties 1800 0983
' F-e/F-C'| 05308 Knoop hardness [513 (5) 2000 0.978
A3 5.02420375E-02 - 00 0957
A2 357942817E-03 i-F' /F-C’ - Abrasion hardness| 144 22 :
. Young's mod. [GPa]| 102.1 2400 0.900
A5 -4.94644665E-04 sh 4 [cPall 39.7
A6 1.29480898E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 285
A7 ~1.35467075E-05 APdC | -00022 St:;f:;;ﬁ;; ' Specific gravity
A8 6.96875364E-07 APgF 0.0146 [1E-5 nm/om.Pa] | 2-3% 41
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.3 0.4 0.7 1.1 1.5 1.9 2.0 2.1 2.7 3.5 5.2 5.4 7.8 10.9 -
60 to 80 (ref.) 0.1 0.3 0.7 1.0 1.3 1.7 1.8 1.9 2.5 3.2 4.9 5.1 7.4 10.3 -

40 to 60 0.0 0.1 0.5 0.8 1.1 1.5 1.6 1.7 2.2 2.9 4.5 4.7 6.8 9.6 -

20 to 40 -0.2 0.0 0.3 0.6 0.9 1.3 1.4 1.5 2.0 2.6 4.1 4.3 6.3 8.9 -

0 to 20 -0.2 -0.1 0.2 0.5 0.8 1.1 1.2 1.3 1.8 2.4 3.8 4.0 5.9 8.2 -
-20to 0 -0.3 -0.2 0.2 0.4 0.7 1.0 1.1 1.2 1.7 2.2 3.5 3.7 5.5 7.6 -
-40 to —20 -0.2 0.1 0.2 0.4 0.7 1.0 1.1 1.2 1.6 2.1 3.4 3.5 5.1 7.1 -
-60 to —40 (ref.) 0.1 0.0 0.3 0.5 0.8 1.1 1.2 1.2 1.6 2.2 3.3 3.4 49 6.7 -
—-70 to —60 (ref.) 0.2 0.2 0.5 0.7 1.0 1.2 1.3 1.4 1.8 2.3 3.3 3.5 49 6.5 -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.9 -0.8 -0.4 0.0 0.3 0.7 0.8 0.9 1.5 2.3 40 4.2 6.6 9.6 -

60 to 80 -1.1 -1.0 -0.6 -0.3 0.0 0.4 0.5 0.6 1.2 1.9 3.5 3.8 6.0 8.9 -

40 to 60 -14 | -1.3 -10| -0.7 -0.4 0.0 0.1 0.2 0.8 1.4 3.0 3.2 5.3 8.0 -

20 to 40 -1.8 -1.6 -1.3 -1.0 -0.7 -04 | -0.3 -0.2 0.3 1.0 2.4 2.6 4.6 7.1 -

0 to 20 -2.1 -2.0 -1.7 -14 | -1.1 -0.8 -0.7 -0.6 0.1 0.5 1.8 2.0 3.9 6.2 -
-20to 0 24| -23 20| -1.8 -15 -1.2 -1.1 -1.0 -0.5 0.0 1.3 1.5 3.2 5.3 -

-40 to —20 -2.7 -2.6 -2.3 -2.1 -1.9 -1.6 -15 -14| -10| -05 0.7 0.9 2.5 4.4 -

-60 to —40 -30 | -29 -2.7 -2.5 -2.2 -2.0 -1.9 -1.8 -14 | -09 0.2 0.3 1.7 3.5 -

-70 to —60 -3.3 -3.2 -2.9 -2.7 -25 -2.3 -2.2 -2.1 -1.7 -1.3 -0.3 -0.1 1.2 2.8 -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07493029E-01 Visible Infrared OHARA - HOYA -
Q1 8.15532458E+01 Power ser. eq. 1.0 48 CDGM - SCHOTT -
P2 2.93223861E-02 Frac. eq. (ref.) 29 94
Q2 6.08031611E-02 ggfg‘ﬂ $th AP.vttSP
-8 ransmittance
P3 420201675E-01|  [Prod.Frea (AtoD)] A | 2016-4—1 [Similar glass type
Q3 8.51713693E-03 HIKARI GLASS CO,, LTD.




Glass code (d)
J—LASFH24HS ng = 1.902000 Ne = 1.910410 902253
ass code (e)
Vg = 25.26 Ve = 25.06 G|9102?51
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.84515 F-C | 0035704 400/366 A [nm] T
1.970 1.84681 F-C_| 0.036331 Color Code (10%/5%) 25 -
1.530 1.85508 C-t 0.023731 410/365 300 —
1.129 1.86432 C-A’ 0.010882 CClI 310 =
1.064 1.86631 d-C 0.010226 B 0.00 320 -
t 1.86804 e—C 0.018636 G 3.65 330 -
s 1.87537 g—d 0.047493 R 3.80 340 -
; _ 350 -
A 1.880892 g-F 0.022015 T Beals 560 =
r 1.886230 h-g 0.019947 CTEC-30.70) E-1/°C1] 77 0 073
((::’ : gg;;;g Cli_’gt 0.02531 9_ OTEIOI DET/E B9 380 045
) - . Te [°C] 659 390 0.69
He-Ne 1.894858 «-C' | 0017048 A TC =06 200 081
D 1.901692 F-e 0.019283 StP [°C] 613 420 0.910
d 1.902000 i-F’ - AP [°C] 649 440 0.951
e 1.910410 SP [°C] 771 irgg 83(753
F 1.927478 Relative partial dispersion Ht cndct. [W/m-K]| 0.983 500 0.984
F 1.929693 C-t/F-C| 06647 Sp. heat [kd/kg-K]| 0.551 550 0994
: :-228328 C-AF-C| 03048 Ht diffus. (106 mz/eee] 0,436 600 0.996
: d-C/F-C 0.2864 Chemical properties [class] 650 0.996
0389 1982512 . Fc 05220 700 0.997
: _ - Acid res. (surface) 1 800 0.997
I gd/F-C 1.3302 Alkaline detergent res 1 900 0997
g’F/F-C 0.6166 Climate resigstance- 1 1000 0.998
Coef. disp. form. (pwr ser.) h_g;:::_g 0.5587 Water res. (powder)| 1 1200 0.999
A0 3.45215485E+00 e/ - - : 1400 0.998
o —0Ti8042E02 O F—C 0.6969 Acid res. (powder) 1 1600 0597
A2 0.00000000E+00 e-C' /F-C 0.4692 Mechanical properties 1800 0989
' F-e/F-C'| 05308 Knoop hardness [513 (5) 2000 0.980
A3 5.02420375E-02 - 00 0959
A2 357942817E-03 i-F' /F-C’ - Abrasion hardness| 144 22 :
. Young's mod. [GPa]| 102.1 2400 0.905
A5 -4.94644665E-04 sh 4 [cPall 39.7
A6 1.29480898E-04 Deviation of relative partial disp. Pe?r mOY : v a 0 285
A7 ~1.35467075E-05 APdC | -00022 St:;f:;;ﬁ;; ' Specific gravity
A8 6.96875364E-07 APgF 0.0146 [1E-5 nm/om.Pa] | 2-3% 41
Relative An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 (ref.) 0.3 0.4 0.7 1.1 1.5 1.9 2.0 2.1 2.7 3.5 5.2 5.4 7.8 10.9 -
60 to 80 (ref.) 0.1 0.3 0.7 1.0 1.3 1.7 1.8 1.9 2.5 3.2 4.9 5.1 7.4 10.3 -

40 to 60 0.0 0.1 0.5 0.8 1.1 1.5 1.6 1.7 2.2 2.9 4.5 4.7 6.8 9.6 -

20 to 40 -0.2 0.0 0.3 0.6 0.9 1.3 1.4 1.5 2.0 2.6 4.1 4.3 6.3 8.9 -

0 to 20 -0.2 -0.1 0.2 0.5 0.8 1.1 1.2 1.3 1.8 2.4 3.8 4.0 5.9 8.2 -
-20to 0 -0.3 -0.2 0.2 0.4 0.7 1.0 1.1 1.2 1.7 2.2 3.5 3.7 5.5 7.6 -
-40 to —20 -0.2 0.1 0.2 0.4 0.7 1.0 1.1 1.2 1.6 2.1 3.4 3.5 5.1 7.1 -
-60 to —40 (ref.) 0.1 0.0 0.3 0.5 0.8 1.1 1.2 1.2 1.6 2.2 3.3 3.4 49 6.7 -
—-70 to —60 (ref.) 0.2 0.2 0.5 0.7 1.0 1.2 1.3 1.4 1.8 2.3 3.3 3.5 49 6.5 -

Absolute An/AT [1E-6/°C]

Temp. [°C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -0.9 -0.8 -0.4 0.0 0.3 0.7 0.8 0.9 1.5 2.3 40 4.2 6.6 9.6 -

60 to 80 -1.1 -1.0 -0.6 -0.3 0.0 0.4 0.5 0.6 1.2 1.9 3.5 3.8 6.0 8.9 -

40 to 60 -14 | -1.3 -10| -0.7 -0.4 0.0 0.1 0.2 0.8 1.4 3.0 3.2 5.3 8.0 -

20 to 40 -1.8 -1.6 -1.3 -1.0 -0.7 -04 | -0.3 -0.2 0.3 1.0 2.4 2.6 4.6 7.1 -

0 to 20 -2.1 -2.0 -1.7 -14 | -1.1 -0.8 -0.7 -0.6 0.1 0.5 1.8 2.0 3.9 6.2 -
-20to 0 24| -23 20| -1.8 -15 -1.2 -1.1 -1.0 -0.5 0.0 1.3 1.5 3.2 5.3 -

-40 to —20 -2.7 -2.6 -2.3 -2.1 -1.9 -1.6 -15 -14| -10| -05 0.7 0.9 2.5 4.4 -

-60 to —40 -30 | -29 -2.7 -2.5 -2.2 -2.0 -1.9 -1.8 -14 | -09 0.2 0.3 1.7 3.5 -

-70 to —60 -3.3 -3.2 -2.9 -2.7 -25 -2.3 -2.2 -2.1 -1.7 -1.3 -0.3 -0.1 1.2 2.8 -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07493029E-01 Visible Infrared OHARA - HOYA -
Q1 8.15532458E+01 Power ser. eq. 1.0 48 CDGM - SCHOTT -
P2 2.93223861E-02 Frac. eq. (ref.) 29 94
Q2 6.08031611E-02 2062-1-1 StP. AR, SF
P3 420201675E-01|  [Prod Frea (AtoD) A | 20T7=4=T [Tt edition
Q3 8.51713693E-03 HIKARI GLASS CO,, LTD.
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Optical glass for mold lens ng4-v4 diagram
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Optical glass for mold lens ne-v. diagram

Ve
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185 H8S @ / 185
H59S @ Lss /
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1.70 Q-LAK ° // 0-SF 1.70
’ 53S = Q-SI )
525 @ / Q-BASF /
1.65 Q-BAF 1.65
Q-PSK_ Hzs.HszsT @ iss [Q7SSKS
1.60 = ’ 555 Q=SK 1.60
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H4S [ )
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2023-9 Ve HIKARI GLASS CO..LTD.
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Optical glass for mold lens d-C/F-C -v4 diagram
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Optical glass for mold lens g-F/F-C — v4 diagram
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[Optical glass for mold lens]

Revision history of data

Y-M-D Glass type Note
Release 09 (1)Addition and correction of data, (2)changing the name of all glass types
2009-9-1 .
version catalog [("Q-")
9012-4-1 |13 glass types Deleted (Q-SK5S, Q-LASFH18S, Q-LASFH19S)
3 glass types Developped (Q-SK55S, Q-LASFH58S, Q-LASFH59S)
All glass types |[Changing color code from two digits to three
2015-4-1 Q-SF6S Changing production frequency
2 glass types Deleted (Q-SK128, Q-LAK13S)
4 glass types Developped (Q-PSKH4S, Q-SK15S, Q-SK52S, Q-LAK53S)
2016-4-1 |3 glass types Developped (Q-LAFPH1S, Q-LASFPH2S, Q-LASFPH3S)
2 glass types Developped (Q-FK01AS, Q-FKH1S)
2018-4-1 . -
4 glass types Changing production frequency
2018-9-1 |Q-LASF03S Thermal properties CTE(-30,70) [1E-7/°C] (71—52)
Q-PSKH2S Deleted
2019-4-1 Q-PSKH52S Developped
All glass types Changing transmittance data (color code, internal CC, internal transmittance and CCI)
2020-4-1 |All glass types |Addition of Thermal properties(Strain point,Annealing point,Softening point)
2022-7-1 |3 glass types Changing production frequency
2023-9-1 |Q-PSKH2S Reprinted

Note : Data are subject to change without prior notice.




Glass code (d)

Q—FKO1 AS Ng = 1.496530 Ne = 1.497983 497816
Glass code (e)
vqg = 81.60 Ve = 81.21 498812
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.48134 F-C [ 0.006085 330/282 A [nm] T
1.970 1.48210 F-C' | 0.006132 Color Code (80%/5%) 280 0.04
1530 148558 C—t | 0.005039 335/285 ggg 8-;1
1.129 1.48863 C-A 0.002132 CClI 370 044
1.064 1.48918 d-C 0.001860 B 0.00 320 065
t 1.48963 e-C 0.003313 G 0.11 330 0.80
s 1.49136 g—d 0.007494 R 0.04 340 0.902
A 1.492538 g-F 0.003269 Thermal properties 350 0.953
— 360 0.978
r 1.493608 h g 0.002691 CTEC30.70) [1E-7,°C]] 120 70 0550

C 1.494670 i-g 0.007230 - :

: - CTE(100,300) [1E-7/°C]| 146 380 0.995

C 1.494967 C-t 0.005336 5

; Tg [C] 459 390 0.997
He—Ne 1.495243 e-C 0.003016 5 400 0.997
- At [°C] 490 .
D 1.496476 F-e 0.003116 StP [°C] 215 420 0.996
d 1.496530 i-F’ 0.010155 5 440 0.996
AP [°C] 446
e 1.497983 = 460 0.997
F 1500755 Sp_LC] 242 480 0.998
5 1'501 099 Relative partial dispersion Ht cndct. [W/m-K]| 0.770 500 0.999
1'504024 C-t/F-C 0.8281 Sp. heat [kJ/kg-K]| 0.658 550 0.999
£ ' C-AF-C| 0.3504 He diffus. [1E-6 m2/sec]| 0.322 600 0.998
d-C/F-C 0.3057 : : :
0.389 1.508346 CFC 05445 Chemical properties [class] 700 0.999
i 1511254 e—d/F—C RIS Acid res. (surface)] 5 800 0.999
£ : Alkaline detergent res. 4 900 0.999
gF/F-C 0.5372 - - 1000 0.999
Climate resistance 1 -
- h-g/F-C 0.4422 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.1882 . 1400 0.999
A0 2.21653488E+00 - — Acid res. (powder) 3
AT 5 54625068603 C-t/F-C 0.8702 1600 0.998
v —3.61 =26027E05 e-C'/F-C 0.4918 Mechanical properties 1800 0.999
: F-e/F-C’ 0.5082 Knoop hardness | 344 (3) 2000 0.999
A3 8.33951250E-03 FoFG 16561 Abrasion hardn 447 2200 0.999
A4 1.02472408E—-04 ' ' > ase : [sti =76 2400 0.998
A5 ~1.61216982E-06 S:]””gs m‘; '[Gpa] 76
A6 1.29777392E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 297
A7 0.00000000E+00 APdC | -0.0084 e Specific gravity
ress optical coef. 0.81
A8 0.00000000E+00 A PgF 0.0298 [1E-5 nm/cm.”Pal : 3.65
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 64| -64] 64| -6.3 —6.2 —6.2 -6.2 [ -6.1 —6.1 -60[ -58]| 58] -5.7 55| -54
60 to 80(ref) —6.3 —6.3 —6.2 —6.1 —6.1 -60[ -60] -60] -59 -5.9 =5.7 =5.7 55| -53]| 5.3

40 to 60 —6.1 -6.0[ -5.9 -5.9 -58[ -58| 58| -58]| -5.7 -5.6 -55[ -55] 53] -5.1 -5.0

20 to 40 -5.8 -5.8 -5.7 -5.6 -5.6 -5.6 55 -55| 55| -54| 53| -52 [ -5.1 49| -48
0to 20 -5.5 -5.5 54 -54] -53 -5.3 -53[ -52]| 52| -51 -50[ -50]| 48| -46| -45
-20to 0 -5.2 =5.1 =5.1 -50[ -50] -49 -4.9 -4.9 -4.9 48| -47 46| -45| -43]| -42
-40 to -20 -4.8 -4.8 -4.7 -4.6 -4.6 -4.6 45 -45| 45| -44| -43]| 43| -4.1 -39 [ -39
—60 to —40(ref.) -4.3 -4.3 —4.2 —4.2 =41 =41 4.1 4.1 -40 [ -39 -38| -38] 36| -35| -34
—70 to —60(ref.) -3.9 -3.8 -3.8 -3.7 -3.7 -3.7 -3.6 -3.6 -3.6 =35 -34]| 34| -32| -3.1 -3.0

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 =74 -7.3 -7.3 -7.2 =71 =71 -7.1 -7.1 -70[ -6.9 -68[ 68| 66| -64]| -64

60 to 80 -7.3 -7.3 -7.2 =71 =71 -70[ -70] -70] -6.9 —6.9 —6.7 —6.7 66| 64| -6.3

40 to 60 -7.2 -7.2 -7.1 -70[ -70] -6.9 —6.9 -6.9 —6.9 -6.8 [ -6.7 66| 65| -63]| -6.2
20~40 -7.1 -7.1 -70[ -6.9 -6.9 —6.9 -68[ -68]| 68| -6.7 66| 66| 64| -62]| -6.2
0to 20 -70[ -70] -6.9 -68[ -68]| 68| -6.7 —6.7 —6.7 —6.6 65| 65| 63| -6.2[ -6.1
-20to 0 -6.9 -6.9 —6.8 —6.7 —6.7 —6.7 —6.7 —6.6 —6.6 65| 64| 64| -6.2| -6.1 -6.0

-40 to -20 —6.8 —6.8 —6.7 —6.7 —6.6 —6.6 —6.6 —6.6 65| 65| 63| 63| -62] -60[ -59

-60 to —40 —6.7 —6.7 —6.6 —6.6 -6.5 -6.5 65| 65| 64| 64| 63| 62 -6.1 -6.0[ -59

—70 to —60 —6.6 —6.6 -6.5 -6.5 -6.5 64| 64| 64| 64| 63| 62| 62| -60[ -59]| -58

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.25044570E-01 Visible | Infrared OHARA - HOYA -
Q1 1.33505878E+02 Power ser. eq. 04 4.3 C.D.GM - SCHOTT -
P2 5.86958669E-03 Frac. eq. (ref.) 1.1 4.3
Q2 -2.83028591E-02 2022-7-1 1Prod. Freq
P3 282649760E-01| [Prod Frea (AtoD) D | o ST
Q3 5.57104558E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-FKH1S ng = 1497310 N, = 1.498749 e
Glass code (e)
vqg = 8251 Ve = 8210 499821
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.48282 F-C [ 0.006027 328/270 A [nm] T
1.970 1.48351 F-C' | 0.006075 Color Code (80%/5%) 280 0.10
1530 148671 C—t | 0004934 335/270 ggg 8-;2
1.129 1.48958 C-A’ 0.002101 CClI 370 05T
1.064 1.49010 d-C 0.001839 B 0.00 320 069
t 1.49054 e-C 0.003278 G 0.11 330 0.82
s 1.49222 g—d 0.007434 R 0.08 340 0.912
A 1.493370 g-F 0.003246 Thermal properties 350 0.962
— 360 0.977
r 1.494423 h g 0.002675 CTEC30.70) [1E-7/°C]] 129 70 0988
C 1.495471 i-g 0.007189 - :
: i CTE(100,300) [1E-7/°C]| 152 380 0.994
C 1.495764 C-t 0.005227 5
; Tg [C] 479 390 0.995
He—Ne 1.496037 e-C 0.002985 At [°C] 510 400 0.996
D 1.497256 F-e 0.003090 StP [°C] 434 420 0.995
d 1.497310 i-F’ 0.010094 AP TC] 464 440 0.995
e 1.498749 P %] 561 460 0.996
F 1501498 . — 480 0.997
5 1501839 Relative partial dispersion Ht cndct. [W/m-K]| 0.832 500 0.998
1'504744 C-t/F-C 0.8186 Sp. heat [kJ/kg K] 0.596 550 0.998
£ ' C-AF-C| 0.3486 He diffus. [1E-6 m2/sec]] 0.36 1 600 0.998
d-C/F-C 0.3051 : : :
0.389 1.509041 CFC 05439 Chemical properties [class] 700 0.997
i 1511933 ° : Acid res. (surface)] 6 800 0.995
g-d/F-C 1.2334 ,
Alkaline detergent res. 4 900 0.993
gF/F-C 0.5386 - - 1000 0.995
Climate resistance 1 .
- h-g/F-C 0.4438 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 2
i-g/F-C 1.1928 . 1400 0.999
A0 2.21873981E+00 - — Acid res. (powder) 3
N 50942831503 C-t/F-C 0.8604 1600 0.995
v —2.14995729E—05 e-C'/F-C 0.4914 Mechanical properties 1800 0.991
: F-e/F-C’ 0.5086 Knoop hardness |391 (4) 2000 0.994
A3 8.37486232E-03 FoFG 16616 Abrasion hardn 449 2200 0.988
A4 7.95531396E-05 ' ' > ase : [sti =2 2400 0.984
A5 1.36269370E-06 S:]””gs m‘; T Gpa] 597
A6 -1.10317618E-08 Deviation of relative partial disp. Pee.lr mo’ : T a 0 302
A7 0.00000000E+00 APdC | -0.0093 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF 0.0327 [1E-5 nm/cm.~Pa] | 0-69 3.86
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) =-7.1 =-7.1 =-7.1 -7.0 -6.9 -6.9 -6.9 -6.8 -6.8 -6.7 -6.5 -6.5 -6.3 —6.1 -6.0
60 to 80(ref) -7.0 -6.9 -6.9 -6.8 -6.8 -6.7 -6.7 -6.7 —6.6 -6.5 -6.4 -6.4 -6.2 -6.0 -5.9

40 to 60 -6.7 -6.7 -6.7 —6.6 —6.6 -6.5 -6.5 -6.5 -6.4 -6.3 -6.2 —6.1 -6.0 -5.8 =5.7

20 to 40 -6.5 -6.5 -6.4 -6.4 -6.3 —6.2 -6.2 -6.2 -6.2 —6.1 -5.9 -5.9 =5.7 -5.6 -5.4
0to 20 —6.2 —6.2 —6.1 —6.1 -6.0 -6.0 -5.9 -5.9 -5.9 -5.8 -5.6 -5.6 -5.5 -5.3 -5.2
-20to 0 -5.9 -5.9 -5.8 -5.7 -5.7 -5.6 -5.6 -5.6 -5.5 -5.5 -5.3 -5.3 =5.1 -5.0 -4.9
-40 to -20 -5.5 -5.5 -5.4 -5.3 -5.3 -5.2 -5.2 -5.2 -5.2 -5.1 -4.9 -4.9 -4.8 -4.6 -45
—60 to —40(ref.) -5.0 -5.0 -4.9 -4.9 -4.8 -4.8 -4.8 -4.7 -4.7 -4.6 45 -45 -4.3 —4.2 4.1
—70 to —60(ref.) -4.6 -4.6 -4.5 -4.4 -4.4 -4.3 -4.3 -4.3 -4.3 -4.2 -4.0 -4.0 -3.9 -3.8 -3.7

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -8.0 -8.0 -8.0 -7.9 -7.9 -7.8 -7.8 -7.8 =77 -7.6 =75 -7.4 -7.3 =71 -6.9

60 to 80 -8.0 -8.0 -7.9 -7.8 -7.8 =77 =7.7 =77 -7.6 -7.6 -7.4 -7.4 -7.2 -7.0 -6.9

40 to 60 -7.9 -7.9 -7.8 -7.7 =77 -7.6 -7.6 -7.6 -7.6 =75 -7.3 -7.3 =71 -7.0 -6.8
20~40 -7.8 -7.8 =-7.7 -7.6 -7.6 -7.6 =75 =75 =75 -7.4 -7.2 -7.2 =71 —6.9 -6.8
0to 20 =1.7 =1.7 -7.6 -7.6 -1.5 -1.5 -7.4 -7.4 -7.4 -7.3 -7.2 =71 -7.0 -6.8 —6.7
-20to 0 -7.6 -7.6 -7.5 -7.5 -7.4 -7.4 -7.4 -7.3 -7.3 -7.2 =71 =71 -6.9 -6.8 —6.7

-40 to -20 -7.5 -7.5 -7.4 -7.4 -7.3 -7.3 -7.3 -7.2 -7.2 -7.1 -7.0 -7.0 -6.8 —6.7 —6.6

-60 to —40 -7.4 -7.4 -7.3 -7.3 -7.2 -7.2 -7.2 -7.2 -7.1 -7.0 -6.9 -6.9 -6.8 —6.7 —6.6

—70 to —60 -7.3 -7.3 -7.2 -7.2 -7.2 =71 -7.1 -7.1 -7.0 -7.0 -6.9 -6.8 —6.7 —6.6 -6.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.71008014E-01 Visible Infrared OHARA - HOYA -
Q1 1.98750035E+02 Power ser. eq. 0.3 2.3 C.D.GM - SCHOTT -
P2 1.18652960E-01 Frac. eq. (ref.) 0.3 2.3
Q2 9.51028518E-03 2020-4-1 |StP AP,SP
P3 1.70240596E-01 Prod. Frea. (AtoD)| A | 38}31211 T;?”éﬂlﬁ?ﬁ nes
Q3 1.65237521E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q—FKHZS nd =1 455620 ne =1 45681 2 456913
Glass code (e)
vqg = 91.31 Ve = 90.89 457909
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.44294 F-C [ 0.004990 341/299 A [nm] T
1970 1.44357 F-C' | 0.005026 Color Code (80%/5%) 280 -
1530 1.44649 C—t | 0.004189 345/300 ggg 506
1.129 1.44906 C-A’ 0.001765 CClI 370 018
1.064 1.44952 d-C 0.001531 B 0.00 320 039
t 1.44990 e-C 0.002723 G 0.19 330 0.61
s 1.45135 g—d 0.006125 R 0.13 340 0.79
A 1.452324 g-F 0.002666 Thermal properties 350 0.89
— 360 0.949
r 1.453212 h g 0.002190 GTEC30.70) [1E-7,°]] 134 70 0976
C 1.454089 i-g 0.005875 - :
: i CTE(100,300) [1E-7/°C]| 160 380 0.988
C 1.454334 C-t 0.004434 5
; Tg [C] 454 390 0.993
He-Ne 1.454561 e-C 0.002478 At [°C] 482 400 0.995
D 1.455575 F-e 0.002548 StP [°C] 210 420 0.994
d 1.455620 i-F’ 0.008260 5 440 0.994
AP [°C] 437
e 1.456812 = 460 0.996
F 1459079 sp_[c] 530 480 0.996
5 1.459360 Relative partial dispersion Ht cndct. [W/m-K]| 0.868 500 0.998
1.461 745 C-t/F-C 0.8395 Sp. heat [kJ/kg K]| 0.684 550 0.999
£ ' C-AF-C| 03537 Ht diffus. [1E-6 m2/sec]| 0.345 600 0.998
d-C/F-C 0.3068 : : :
0.389 1.465261 CFC 05457 Chemical properties [class] 700 0.998
i 1467620 e—d/F—C o975 Acid res. (surface)| 7 800 0.996
£ : Alkaline detergent res. 4 900 0.994
gF/F-C 0.5343 - - 1000 0.994
Climate resistance 1 -
_ h-g/F-C 0.4389 1200 0.995
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 11774 . 1400 0.994
A0 2.10025148E+00 - — Acid res. (powder) 3
N =4 58689757E-03 C-t/F-C 0.8822 1600 0.994
v —2.09903123E—05 e-C'/F-C 0.4930 Mechanical properties 1800 0.991
- F-e/F-C 0.5070 Knoop hardness |335 (3) 2000 0.995
A3 6.85727645E-03 FoFG 16435 Abrasion hardn 204 2200 0.994
A4 2.32345667E-05 ' ' > ase : [sti =17 2400 0.998
A5 4.89859472E-06 S:]””gs m‘; T Gpa] 573
A6 -1.82336191E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 305
A7 0.00000000E+00 APdC | -0.0116 e Specific gravity
ress optical coef. 082
A8 0.00000000E+00 A PgF 0.0431 [1E-5 nm/cm.~Pal | O- 3.67
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) -6.9 -6.9 -6.9 -6.8 -6.8 -6.7 -6.7 —6.7 —6.6 -6.5 -6.4 -6.4 -6.3 —6.1 -6.0
60 to 80(ref) —6.8 —6.7 -6.7 —6.6 —6.6 -6.5 -6.5 -6.5 -6.5 -6.4 -6.3 -6.3 —6.1 -6.0 -5.9

40 to 60 -6.5 -6.5 -6.5 -6.4 -6.4 -6.3 -6.3 -6.3 -6.2 -6.2 —6.1 -6.0 -5.9 -5.8 =5.7

20 to 40 —6.3 —6.3 —6.2 —6.2 —6.1 —6.1 —6.1 -6.0 -6.0 -5.9 -5.8 -5.8 =5.7 -5.5 -5.4
0to 20 -6.0 -6.0 -5.9 -5.9 -5.8 -5.8 -5.8 -5.8 -5.7 -5.7 -5.5 -5.5 -5.4 -5.3 -5.2
-20to 0 -5.6 -5.6 -5.6 -5.5 -5.5 -5.5 -5.4 -5.4 -5.4 -5.3 -5.2 -5.2 =5.1 -4.9 -4.9
-40 to -20 -5.2 -5.2 -5.2 =5.1 =5.1 =5.1 -5.1 -5.0 -5.0 -4.9 -4.8 -4.8 -4.7 -4.6 -45
—60 to —40(ref.) -4.8 -4.7 -4.7 -4.7 -4.6 -4.6 -4.6 -4.6 45 -45 4.4 4.4 —4.2 4.1 -4.0
—70 to —60(ref.) -4.3 -4.3 -4.3 —4.2 —4.2 —4.2 -4.2 -4.2 4.1 4.1 -3.9 -3.9 -3.8 -3.7 -3.6

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -7.8 -7.8 =1.7 =1.7 =1.7 -7.6 -7.6 -7.6 =15 =15 -7.3 -7.3 -7.2 -7.0 -7.0

60 to 80 =1.7 =1.7 =1.7 -7.6 -7.6 -1.5 =15 =15 =15 -7.4 -7.3 -7.3 =71 -7.0 -6.9

40 to 60 -7.6 -7.6 -7.6 -7.5 -7.5 -7.4 -7.4 -7.4 -7.4 -7.3 -7.2 -7.2 -7.0 —6.9 -6.8
20~40 -7.5 -7.5 -7.5 -7.4 -7.4 -7.3 -7.3 -7.3 -7.3 -7.2 =71 =71 -7.0 -6.8 —6.7
0to 20 -7.4 -7.4 -7.3 -7.3 -7.3 -7.2 -7.2 -7.2 -7.2 -7.1 -7.0 -7.0 —6.9 -6.8 —6.7
-20to 0 -7.3 -7.3 -7.2 -7.2 -7.2 =71 -7.1 -7.1 -7.1 -7.0 —6.9 —6.9 -6.8 —6.7 —6.6

-40 to -20 -7.2 -7.2 -7.1 =71 =71 -7.0 -7.0 -7.0 -7.0 —6.9 -6.8 -6.8 —6.7 —6.6 -6.5

-60 to —40 -7.1 -7.1 -7.0 -7.0 -7.0 —6.9 -6.9 -6.9 —6.9 -6.8 —6.7 —6.7 —6.6 -6.5 -6.4

—70 to —60 -7.0 -7.0 -7.0 —6.9 —6.9 —6.9 -6.9 -6.9 -6.8 -6.8 —6.7 —6.7 —6.6 -6.5 -6.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 - Visible | Infrared OHARA - HOYA -
Q1 - Power ser. eq. 0.3 95 C.D.GM - SCHOTT -
P2 - Frac. eq. (ref.) - -
Q2 _ gg%g—i—} StP,AP,SP
-4-1 [T itt.
P3 -|  [PredFenatn)] B | 2016-4-T [Prod. Freq
Q3 - HIKARI GLASS CO.,, LTD.




Glass code (d)
Q—PSKH1 S Ng = 1.592550 Ne = 1.594633 593679
Glass code (e)
Vg = 67.86 Ve = 67.50 595675
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.57281 F-C [ 0.008732 344/274 A [nm] T
1970 157370 F-C' | 0.008809 Color Code (80%/5%) 280 0.06
1530 157784 C—t | 0.006952 355/275 ggg 8-]3
1.129 1.58164 C-A’ 0.002998 CClI 370 029
t 1.58295 e-C 0.004732 G 0.20 330 0.61
s 1.58528 g—d 0.010834 R 0.18 340 0.76
A 1.586903 g-F 0.004751 Thermal properties 350 0.86
— 360 0.927
Cr: 122338: T_gg 0'002933 CTE(-30,70) [1E-7/°C]| 114 370 0.962
o 1590322 o 0007373 CTE(100,30(1) [1e-7/°C]| 132 380 0.980
; Tg [C] 564 390 0.989
He—Ne 1.590715 e-C 0.004311 At [°C] 591 200 0.992
D 1.592472 F-e 0.004498 StP [°C] 516 420 0.994
d 1.592550 i~F — AP [°C] 545 440 0.994
e 1.594633 = 460 0.995
F 1598633 Sp_LC] 639 480 0.996
5 1'5991 31 Relative partial dispersion Ht cndct. [W/m-K]| 0.663 500 0.998
1.603384 C-t/F-C 0.7962 Sp. heat [kJ/kg-K]| 0.522 550 0.999
£ ' C-AF-C| 0.3433 He diffus. [1E-6 m2/sec1| 0.309 600 0.998
d-C/F-C 0.3034 : : :
0.389 1.609711 Chemical properties [class] 700 0.997
d e-C./F-C 0.5419 , -
i - Acid res. (surface)| 3 800 0.996
g-d/F-C 1.2407 ,
Alkaline detergent res. 3 900 0.996
gF/F-C 0.5441 - - 1000 0.997
Climate resistance 1 .
- h-g/F-C 0.4504 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
A0 2.50007622E+00 e /F-C _ Aci 1400 0.999
. - — cid res. (powder) 1
N ~6.71624527E=03 C-t/F-C 0.8370 1600 0.999
- e-C' /F-C 0.4894 Mechanical properties 1800 0.997
A2 -5.14442840E-05 - — 2000 0.993
F-e/F-C 0.5106 Knoop hardness [290 (3)
A3 1.28098993E-02 FoFG — Abrasion hardn 540 2200 0.989
A4 1.58900364E—-04 ' > ase : [sti =50 2400 0.983
A5 6.45646017E-07 S:]””gs m‘; T Gpa] 593
A6 1.36642151E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 298
A7 0.00000000E+00 APdC | -0.0045 e Specific gravity
ress optical coef.
A8 0.00000000E+00 A PeF 0.0136 [1E-5 nm/omPa] | 0-60 41
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) —6.1 —6.1 -6.0[ -5.9 -5.9 -58 [ -58| 58] -5.7 -5.6 54| -53| 50| -47 -45
60 to 80(ref) —6.1 -6.0[ -5.9 -5.9 -58 [ -58| 58] -5.7 -5.7 55| -53| 53| -50]| -47 -45

40 to 60 -6.0[ -60]| -5.9 -58 [ -58]| -5.7 -5.7 -5.7 -5.6 55| -53| 52| -50]| -47 -45

20 to 40 -5.9 -5.9 -5.8 -5.7 -5.7 -5.6 -5.6 -5.6 55 -54] 52| -51 49| -46| -44
0to 20 -5.7 -5.7 -5.6 -5.6 -5.5 -5.5 54| -54| 53| -52| 50| 50| -48] -45[ -43
-20to 0 -5.5 -5.5 54 -54] -53 -5.3 -53[ -52]| 52| -51 -49 [ -48| 46| -44| -42
-40 to -20 -5.3 -5.3 -5.2 =5.1 =5.1 -50[ -50] 50| -49 48| -46| 46| 44| -4.1 -4.0
—60 to —40(ref.) -4.9 -4.9 -4.8 48| -47 -4.7 -4.7 -4.6 -4.6 45| -43] -43| -40| -38] -3.7
—70 to —60(ref.) -4.6 -4.6 -4.5 -4.5 44| -43 43| -43] 42| -4A1 -40 [ -39]| -37 35| -34

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -7.1 -7.1 -70[ -6.9 -6.9 -68[ -68]| 68| -6.7 —6.6 64| -63]| -6.1 -58 | -5.6

60 to 80 -7.1 -7.1 -70[ -70] -6.9 -6.9 -6.8[ -68| -6.7 —6.6 64| -64] -6.1 59| -5.7

40 to 60 -7.2 -7.2 -7.1 -70[ -70] -6.9 —6.9 -6.9 -6.8 [ -6.7 65| 65| 62| -60]| -5.8
20~40 -7.2 -7.2 -7.2 =71 -70( -70] -70[ -70] -6.9 -68| 66| 66| -6.3[ -6.1 -5.9
0to 20 -7.3 -7.3 -7.2 -7.2 =71 -70[ -70] -70] -6.9 -6.8 [ -6.7 66| 64| 62| -6.0
-20to 0 =74 -7.3 -7.3 -7.2 -7.2 =71 -7.1 -7.1 -70[ -6.9 —6.7 —6.7 -65[ -6.3]| -6.1

-40 to -20 =74 -741 -73 -7.3 -7.2 -7.2 =72 -7.1 -7.1 -70| 68| 68| -66| -64]| -6.2

-60 to —40 -7.5 -7.5 =74 -7.3 -7.3 -7.2 =72 -72 1 -71 -7.1 69| -69| -6.7 65| -6.3

—70 to —60 -7.5 -7.5 =74 -74]1 -13 -7.3 =73 -73]| -72[ -71 -70[ -69]| -6.7 65| -6.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07610379E-01 Visible Infrared OHARA - HOYA -
Q1 1.08426062E+02 Power ser. eq. 04 6.9 C.D.GM - SCHOTT -
P2 3.92191498E-02 Frac. eq. (ref.) 0.6 7.3
Q2 1.71487165E-02 2020-4-1 |StP.AP.SP
P3 2.94126331E-01| |[Prod Frea (AtoD)] A | ST e ance
Q3 4.17899731E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-PSKH2S ng = 1.618750 N, = 1.621066 o007
Glass code (e)
Vg = 63.74 Vo = 6345 621635
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.59451 F-C [ 0.009708 333/290 A [nm] T
1970 1.59574 F-c_ [0.009788 Color Code (80%/5%) 280 0.01
1530 160134 C—t | 0.007999 345/290 ggg 8-?2
1.129 1.60620 C-A’ 0.003387 CClI 310 039
1.064 1.60707 d-C 0.002959 B 0.00 320 061
t 1.60779 e-C 0.005275 G 0.22 330 0.76
s 1.61054 g—d 0.012003 R 0.17 340 0.87
A 1.612404 gF 0.005254 Thermal properties 350 0.924
— 360 0.956
Cr: 12:;;8? h_g 88??:733; CTE(-30,70) [1E-7/°C]| 93 370 0974
. - ',g - CTE(100,300) [1E-7/°C]| 114 380 0.984
C 1.616262 C-t 0.008470 5
; Tg [C] 509 390 0.988
He—-Ne 1.616702 e-C 0.004804 At [°C] 552 400 0.991
D 1.618663 F-e 0.004984 StP [°C] 469 420 0.992
d 1.618750 i-F’ 0.016431 AP T°C] 500 440 0.992
e 1.621066 s T°C] 619 460 0.994
F 1.625499 . — 480 0.995
5 1626050 Relative partial dispersion Ht cndct. [W/m-K]| 0.709 500 0.996
1.630753 C-t/F-C 0.8240 Sp. heat [kJ/kg K]| 0.606 550 0.997
£ ' C-AF-C| 0.3489 Ht diffus. [1E-6 m2/sec]| 0,332 600 0.996
d-C/F-C 0.3048 : : :
0.389 1.637745 CFC 05434 Chemical properties [class] 700 0.997
i 1.642481 ° - Acid res. (surface)| 5 800 0.996
g-d/F-C 1.2364 ,
Alkaline detergent res. 4 900 0.997
gF/F-C 0.5412 - - 1000 0.997
Climate resistance 1 .
- h-g/F-C 0.4478 1200 0.997
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2081 . 1400 0.995
A0 2.58079919E+00 - — Acid res. (powder) 4
N ~0.46942822E-03 C-t/F-C 0.8653 1600 0.990
v —8.88975012E—05 e-C'/F-C 0.4908 Mechanical properties 1800 0.975
- F-e/F-C 0.5092 Knoop hardness | 388 (4) 2000 0.953
A3 1.42435389E-02 FoFG 16787 Abrasion hardn 350 2200 0.900
A4 1.81224951E-04 ' ' > ase : [sti -84 2400 0.84
A5 1.94681195E-06 v '[Gpa] 205
A6 8.51820873E-08 Deviation of relative partial disp. Pee.lr mo’ : T a 0 282
A7 0.00000000E+00 APdC | -0.0012 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF 0.0038 [1E-5 nm/cm~Pa] | 1-08 3.52
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) -2.5 -24 -24 -2.2 -2.1 -2.1 -2.0 -2.0 -1.9 -1.8 -15 -1.4 -1.1 -0.8 -0.6
60 to 80(ref) -2.5 -2.5 -2.3 -2.3 -2.2 -2.1 -2.1 -2.1 -1.9 -1.8 -15 -15 -1.2 -0.9 -0.7

40 to 60 -2.5 -2.5 -2.4 -2.3 -2.2 -2.1 -2.1 -2.1 -2.0 -1.9 -1.6 -1.6 -1.3 -1.0 -0.8

20 to 40 -2.5 -2.5 -24 -2.3 -2.2 -2.2 -2.1 -2.1 -2.0 -1.9 -1.6 -1.6 -1.3 -1.0 -0.8
0to 20 -2.5 -2.5 -2.4 -2.3 -2.2 -2.1 -2.1 -2.1 -2.0 -1.9 -1.6 -1.6 -1.3 -1.0 -0.9
-20to 0 -24 -24 -2.3 -2.2 -2.1 -2.1 -2.0 -2.0 -1.9 -1.8 -1.6 -15 -1.3 -1.0 -0.8
-40 to -20 -2.2 -2.2 -2.1 -2.0 -2.0 -1.9 -1.9 -1.9 -1.8 -1.7 -15 -1.4 -1.2 -0.9 -0.8
—60 to —40(ref.) -2.0 -2.0 -1.9 -1.8 -1.7 -1.7 -1.7 -1.6 -1.6 -1.4 -1.2 -1.2 -1.0 -0.7 -0.6
—70 to —60(ref.) -1.7 -1.7 -1.6 -1.6 -1.5 -1.4 -1.4 -1.4 -1.3 -1.2 -1.0 -1.0 -0.7 -0.5 -0.4

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -3.5 -3.4 -3.3 -3.2 -3.2 =-3.1 -3.0 -3.0 -2.9 -2.8 -2.5 -25 -2.2 -1.8 -1.6

60 to 80 -3.6 -3.6 -3.4 -3.4 -3.3 -3.2 -3.2 -3.2 -3.0 -2.9 -2.7 -2.6 -2.3 -2.0 -1.8

40 to 60 -3.7 -3.7 -3.6 -3.5 -3.5 -3.4 -3.4 -3.3 -3.2 -3.1 -2.9 -2.8 -25 -2.2 -2.0
20~40 -3.9 -3.9 -3.8 -3.7 -3.6 -3.6 -3.5 -3.5 -3.4 -3.3 -3.1 -3.0 -2.8 -25 -2.3
0to 20 =41 -4.0 -4.0 -3.9 -3.8 -3.7 -3.7 -3.7 -3.6 -3.5 -3.3 -3.2 -3.0 -2.7 -25
-20to 0 -4.2 -4.2 =41 =41 -4.0 -3.9 -3.9 -3.9 -3.8 -3.7 -3.5 -3.5 -3.2 -3.0 -2.8

-40 to -20 -4.4 -4.4 -4.3 —4.2 —4.2 =41 4.1 4.1 -4.0 -3.9 -3.7 -3.7 -3.4 -3.2 -3.0

-60 to —40 -4.6 -4.5 -4.5 -4.4 -4.3 -4.3 -4.3 -4.2 -4.2 4.1 -3.9 -3.9 -3.6 -3.4 -3.3

—70 to —60 -4.7 -4.7 -4.6 -4.5 -4.5 -4.4 -4.4 -4.4 -4.3 -4.2 -4.0 -4.0 -3.8 -3.6 -3.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
Pi 1.22023995E-01 Visible [ Infrared OHARA - HOYA =
Q1 9.01520619E+01 Power ser. eq. 0.3 55 C.D.GM - SCHOTT -
P2 7.64803847E-02 Frac. eq. (ref.) 0.3 54
Q2 1.43077787E-02 2023-9-1 [Reprinted
P3 268618641E-01| |[Prod Freq (AtoD)] A | 38} 2:2:} Doeted
Q3 3.51371230E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q-PSKH4S ng = 1592450  n, = 1594563 02660
Glass code (e)
Vg = 66.92 Vo = 66.68 595667
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.56830 F-C [ 0.008853 335/287 A [nm] T
1970 1.56963 F-C' [ 0.008917 Color Code (80%/5%) 280 0.02
1530 157560 C—t | 0007556 345/290 ggg 8-%
1.129 1.58060 C-A 0.003146 CClI 370 0'39
1.064 1.58147 d-C 0.002717 B 0.00 320 058
t 1.58218 e—C 0.004830 G 0.20 330 0.74
s 1.58483 g—d 0.010880 R 0.19 340 0.85
A 1.586587 g-F 0.004744 Thermal properties 350 0.917
— 360 0.955
r 1.588172 h g 0.003911 CTEC3070) [1E-7/°C]] 90 70 0o
C 1.589733 i-g 0.010528 - :
: i CTE(100,300) [1E-7/°C]| 114 380 0.985
C 1.590168 C-t 0.007991 5
; Tg [C] 497 390 0.990
He—Ne 1.590572 e-C 0.004395 At [°C] 531 400 0.992
D 1.592371 F-e 0.004522 StP [°C] 448 420 0.994
d 1.592450 i-F’ 0.014773 5 440 0.994
AP [°C] 479
e 1.594563 = 460 0.995
F 1.598586 sp_[*cl 082 480 0.996
5 1.599085 Relative partial dispersion Ht cndct. [W/m-K]| 0.761 500 0.997
1.603330 C-t/F-C 0.8535 Sp. heat [kJ/kg-K]| 0.619 550 0.998
£ ' C-AF-C| 03554 He diffus. [1E-6 m2/sec1] 0.375 600 0.999
d-C/F-C 0.3069 : : :
0.389 1.609616 CFC 05456 Chemical properties [class] 700 0.998
i 1613858 ° : Acid res. (surface)| 4 800 0.997
g-d/F-C 1.2290 ,
Alkaline detergent res. 4 900 0.997
gF/F-C 0.5359 - - 1000 0.997
Climate resistance 2 .
_ h-g/F-C 0.4418 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 2 :
i-g/F-C 1.1892 . 1400 0.995
A0 2.50116352E+00 - — Acid res. (powder) 5
AT 0035 1892E-02 C-t/F-C 0.8962 1600 0.986
v —1.18900724E—04 e-C'/F-C 0.4929 Mechanical properties 1800 0.968
: F-e/F-C’ 0.5071 Knoop hardness |416 (4) 2000 0.945
A3 1.27884411E-02 — r o 16567 Abrasior Fardressl 267 2200 0.87
A4 1.28777777E-04 ' ' > ase : [sti 516 2400 0.81
A5 3.72070629E-06 S:]””gs m‘; T Gpa] 320
A6 -3.09763293E-08 Deviation of relative partial disp. Pee.lr mo’ : T a 0 274
A7 0.00000000E+00 APdC | -0.0005 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF 0.0038 [1E-5 nm/om.Pa] | 1-26 3.28
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) -1.9 -1.9 -1.9 -1.8 [ -1.7 -1.6 -1.6 -15[ -14] -13] -11 -1.1 -0.7 -04 | -0.3
60 to 80(ref) -1.9 -1.9 -1.8 -1.8 [ -1.7 -1.6 -1.6 -1.6 -15 -14] -11 -1.1 -08[ -05]| -04

40 to 60 -1.9 -1.9 -1.9 -1.8 [ -1.7 -1.6 -1.6 -1.6 -15[ -14] -12] -11 -08[ -06]| -04

20 to 40 -1.9 -1.9 -1.8 -1.7 -1.7 -1.6 -1.6 -1.6 -15 -14] -11 -1.1 -08[ -06]| -05
0to 20 -1.8 -1.8 -1.8 -1.7 -1.6 -1.5 =15 -15] -14] -13[ -1.1 -1.1 -08[ -06]| -04
-20to 0 -1.7 -1.7 -1.6 -1.6 -1.5 -14( -14] 14| -13| -12] -10[ -10] -0.7 -05[ -04
-40 to -20 -1.5 -1.5 -1.5 -14 [ -1.3 -1.3 -12( -1.2] -11 -1.1 -09( -08] -06| -04] -03
—60 to —40(ref.) -1.3 -1.3 -1.2 -1.1 -1.1 -10[ -10] -10] -0.9 -08| -06]| -06] -04( -0.1 -0.1
—70 to —60(ref.) -1.0[ -10] -0.9 -0.9 -0.8 [ -0.7 -0.7 -0.7 —0.6 -05| -04] -03] -0.1 0.1 0.2

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -2.9 -2.9 -2.8 -2.7 -2.7 -2.6 -2.6 25 -24] 23] -21 -2.1 -18[ -15] -13

60 to 80 -30[ -30]| -29 28| -28| -2.7 -2.7 -2.6 -2.6 25| -22| 22| -19]| -16] -15

40 to 60 -3.1 -3.1 -3.1 -3.0[ -29 28 -28| 28| -2.7 -2.6 24 -24] -21 -1.8 [ -1.7
20~40 -3.3 -3.3 -3.2 =-3.1 -30[ -30] 30| -29 -2.9 28| -26| -25| -23| -20] -1.9
0to 20 -34 [ -34] -33 -3.3 -3.2 =-3.1 -3.1 -3.1 -3.0[ -29 -2.7 -2.7 =24 -22] -21
-20to 0 -3.5 -3.5 -3.5 -34 [ -33 -3.3 -33[ -32] 32| -3.1 29[ -29| -26| -24]| -23

-40 to -20 -3.7 -3.7 -3.6 -3.5 -3.5 -34 | 34| 34| -33]| -32] -3.1 -30[ -28]| -26]| -25

-60 to —40 -3.8 -3.8 -3.7 -3.7 -3.6 -3.6 -35[ -35| 35| -34]| 32| -32| -30]| -28[ -27

—70 to —60 -3.9 -3.9 -3.8 -3.8 [ -37 -3.7 -3.7 -3.6 -3.6 -35| -34] 33| -3.1 29[ -29

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.17509715E-01 Visible | Infrared OHARA - HOYA -
Q1 7.86977681E+01 Power ser. eq. 04 55 C.D.GM - SCHOTT -
P2 2.36387680E-02 Frac. eq. (ref.) 05 54
Q2 1.95824976E-02 2020-4-1 StP,AP,.SP
P3 300886091E-01| [Prod.Frea (AtoD)] A | 2 {ransmittance
Q3 4.59554193E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-PSKH52S ng = 1.618750 N, = 1.621066 e
Glass code (e)
Vg = 63.73 Vo = 6345 621635
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.59442 F-C [ 0.009709 332/284 A [nm] T
1970 1.59566 F-C' [ 0.009788 Color Code (80%/5%) 280 0.03
1530 160129 C—t | 0.008009 345/285 ggg 8-;2
1129 160619 C-A_ | 0.003388 ccl 310 0.45
t 1.60778 e-C 0.005276 G 0.22 330 0.77
s 1.61054 g—d 0.012002 R 0.19 340 0.87
A 1.612402 g-F 0.005253 Thermal properties 350 0.926
— 360 0.959
Cr: 12:;;83 h_g 88??:733; CTE(-30,70) [1E-7/°C]| 86 370 0977
. - ',g - CTE(100,300) [1E-7/°C]| 109 380 0.986
C 1.616262 C-t 0.008481 .
; Tg [C] 529 390 0.991
He—Ne 1.616702 e-C 0.004804 At [°C] 572 400 0.994
D 1.618663 F-e 0.004984 StP [°C] 479 420 0.994
d 1.618750 i-F’ 0.016427 5 440 0.994
AP [°C] 513
e 1.621066 = 460 0.996
F 1625499 Sp_LC] 634 480 0.997
5 1.626050 Relative partial dispersion Ht cndct. [W/m-K]| 0.654 500 0.998
1.630752 C-t/F-C 0.8249 Sp. heat [kJ/kg-K]| 0.576 550 0.999
£ ' C-AF-C| 0.3490 He diffus. [1E-6 m2/sec]| 0.324 600 0.999
d-C/F-C 0.3049 : : :
0.389 1.637743 CFC 05434 Chemical properties [class] 700 0.998
i 1.642477 ° - Acid res. (surface)| 4 800 0.998
g-d/F-C 1.2362 ,
Alkaline detergent res. 4 900 0.998
gF/F-C 0.5410 - - 1000 0.998
Climate resistance 1 .
- h-g/F-C 0.4477 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2076 . 1400 0.998
A0 2.58093502E+00 - — Acid res. (powder) 4
N ~5.59665919E=03 C-t/F-C 0.8665 1600 0.994
v —8.21 =42644E05 e-C'/F-C 0.4908 Mechanical properties 1800 0.981
- F-e/F-C 0.5092 Knoop hardness |393 (4) 2000 0.965
A3 1.41837329E-02 FoFG 16783 Abrasion hardn 378 2200 0.920
A4 1.94644982E—04 ' ' > ase : [sti =97 2400 0.87
A5 4.47243666E-07 S:]””gs m‘; T Gpa] 370
A6 1.47296513E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 285
A7 0.00000000E+00 APdC | -0.0011 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF 0.0036 [1E-5 nm/cm,/Pa] | 1-29 351
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) -1.8 -1.7 -1.7 -1.5 -14 [ -1.3 -1.3[ -13] -11 -1.0[ -0.7 -0.7 -04 [ -0.1 0.2
60 to 80(ref) -1.8 -1.8 -1.7 -1.6 -1.5 -14( -14] 13| -12| -1.1 -08[ -08] -05] -0.2 0.0

40 to 60 -1.9 -1.8 -1.7 -1.6 -1.6 -1.5 -14| -14] 13| -12| -09] -09| -06] -03] -0.1

20 to 40 -1.9 -1.9 -1.8 -1.7 -1.6 -1.5 -15( -14] 13| -12] -10] 09| -06] -04[ -02
0to 20 -1.9 -1.9 -1.7 -1.7 -1.6 -1.5 -15 -15] -13[ -12| -10] -09[ -0.7 -04 | -02
-20to 0 -1.8 -1.8 -1.7 -1.6 -1.5 -1.5 -14( -14] 13 -12| -10] -09[ -0.7 -04 [ -02
-40 to -20 -1.7 -1.7 -1.6 -1.5 -14 [ -1.3 -13[ -13] -12[ -11 -09[ -08] -06| -03]| -0.2
—60 to —40(ref.) -1.5 -14( -14] -13 -1.2 -1.1 -1.1 -1.1 -1.0[ -0.9 -0.7 -0.7 -04 | -0.2 0.0
—70 to —60(ref.) -1.2 -1.2 -1.1 -1.0[ -10] -0.9 -0.9 -0.9 -0.8 [ -0.7 -05[ -04] -0.2 0.0 0.2

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -2.8 -2.7 -2.6 -2.5 24| -23 23| -23| -22( -20]| -1.7 -1.7 -14 [ -1.1 -0.9

60 to 80 -2.9 -2.9 -2.8 -2.7 -2.6 -2.5 25| -24| 23| -22| -19] -19([ -16] -13] -1.1

40 to 60 -3.1 -3.1 -3.0[ -29 28| -2.7 -2.7 -2.6 25 -24] -21 -2.1 -18[ -16]| -14
20~40 -3.3 -3.3 -3.2 =-3.1 -3.0[ -29 -2.9 -2.9 -2.7 -2.6 24 -24] -21 -1.8[ -1.6
0to 20 -3.5 -34 [ -33 -3.3 -3.2 =-3.1 -3.1 -3.1 =30 -28] 26| -26]| -23| -21 -1.9
-20to 0 -3.7 -3.6 -3.5 -3.5 -34 [ -33 -3.3[ -33] 32| -3.1 29[ -28| 26| -24]| -22

-40 to -20 -3.8 -3.8 -3.7 -3.7 -3.6 -3.5 =35 -35| 34| -33[ -3.1 -3.1 28| -26| -25

-60 to —40 -40[ -40]| -39 -3.9 -3.8 [ -3.7 -3.7 -3.7 -3.6 -35| -33] -33] -3.1 29| -27

—70 to —60 -4.2 -4.2 =41 -40[ -40] -39 -3.9 -3.9 -3.8 [ -3.7 -35[ -35] 33| -3.1 -2.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18516610E-01 Visible Infrared OHARA - HOYA -
Q1 8.69879063E+01 Power ser. eq. 04 4.6 C.D.GM - SCHOTT -
P2 7.20012698E-02 Frac. eq. (ref.) 05 6.9
Q2 1.46327404E-02 2022-7-1 |Prod. Freq
P3 2.73103611E-01|  |Prod.Frea. (AtoD)] D | 2020 A SIPALSE
Q3 3.60163368E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-SK15S ng = 1.622910 N, = 1.625458 eosens
Glass code (e)
vqg = 58.30 Ve = 58.05 625581
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.59608 F-C [ 0.010684 328/270 A [nm] T
1.970 1.59746 F-C' | 0.010775 Color Code (80%/5%) 280 0.10
1530 160372 C—t _ |0.008784 340/270 ggg 8-%;
1.129 1.60912 C-A’ 0.003716 CClI 370 0EE
1.064 1.61008 d-C 0.003251 B 0.00 320 070
t 1.61087 e-C 0.005799 G 0.18 330 0.82
s 1.61390 g—d 0.013243 R 0.15 340 0.89
A 1.615943 gF 0.005810 Thermal properties 350 0.938
— 360 0.965
Cr: 12: ;ggg h_g 88?;323 CTE(-30,70) [1E-7/°C]| 71 370 0.980
. - ' ,g - CTE(100,300) [1E-7/°C]| 86 380 0.988
C 1.620177 C-t 0.009302 5
; Tg [C] 540 390 0.991
He—Ne 1.620660 e-C 0.005281 At [°C] 573 400 0.994
D 1.622815 F-e 0.005494 StP [°C] 290 420 0.995
d 1.622910 i-F’ 0.018251 5 440 0.994
AP [°C] 524
e 1.625458 = 460 0.996
F 1630343 sp_[c] 649 480 0.097
5 1.630952 Relative partial dispersion Ht cndct. [W/m-K]| 0.859 500 0.998
1.6361 53 C-t/F-C 0.8222 Sp. heat [kJ/kg-K]| 0.644 550 0.999
£ ' C-AF-C| 03478 He diffus. [1E-6 m2/sec]| 0.410 600 0.999
d-C/F-C 0.3043 : : :
0.389 1.643919 CFC 05428 Chemical properties [class] 700 0.998
i 1.649203 ° - Acid res. (surface)| 5 800 0.996
g-d/F-C 1.2395 ,
Alkaline detergent res. 4 900 0.995
gF/F-C 0.5438 - - 1000 0.996
Climate resistance 3 .
- h-g/F-C 0.4514 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2215 . 1400 0.993
A0 2.59073686E+00 - — Acid res. (powder) 4
N T 06523029E-02 C-t/F-C 0.8633 1600 0.992
v —9.984721 T e-C'/F-C 0.4901 Mechanical properties 1800 0.984
- F-e/F-C 0.5099 Knoop hardness |517 (5) 2000 0.973
A3 1.54224112E-02 FoFG 16938 Abrasion hardn 132 2200 0.924
A4 2.52371925E-04 ' ' > ase : [sti 54 2400 0.80
A5 ~9.42642262E-07 S:]””gs m‘; T Gpa] SE
A6 3.09905553E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 274
A7 0.00000000E+00 APdC 0.0008 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF -0.0027 [1E-5 nm/cmPa] | 1-76 3.25
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 3.2 3.3 3.4 3.6 3.7 3.8 3.8 3.9 4.0 4.2 4.6 4.7 5.1 5.5 5.8
60 to 80(ref) 3.1 3.2 3.3 3.4 3.6 3.7 3.7 3.7 3.9 4.1 45 45 4.9 5.4 5.6

40 to 60 3.0 3.1 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.9 43 43 4.7 5.1 5.4

20 to 40 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.5 3.6 3.8 4.1 4.2 4.6 5.0 5.2
0to 20 2.9 2.9 3.0 3.1 3.2 3.3 3.4 3.4 3.5 3.7 4.0 4.1 44 .8 5.0
-20to 0 2.9 2.9 3.0 3.1 3.2 3.3 3.3 3.4 3.5 3.6 4.0 4.0 44 4.7 4.9
-40 to -20 2.9 3.0 3.1 3.2 3.3 3.3 3.4 3.4 3.5 3.7 4.0 4.0 43 4.7 4.9
—60 to —40(ref.) 3.1 3.1 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.8 4.1 4.1 44 4.7 4.9
—70 to —60(ref.) 3.3 3.3 3.4 3.5 3.6 3.7 3.7 3.7 3.8 4.0 4.2 43 4.6 4.9 5.0

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.3 2.4 2.6 2.7 2.8 2.8 2.8 3.0 3.2 3.6 3.6 4.1 45 4.8

60 to 80 2.1 2.1 2.2 2.3 2.5 2.6 2.6 2.6 2.8 3.0 3.3 3.4 3.8 4.2 45

40 to 60 1.8 1.8 2.0 2.1 2.2 2.3 2.3 2.3 2.5 2.7 3.0 3.1 3.5 3.9 4.1
20~40 1.5 1.6 1.7 1.8 1.9 2.0 2.0 2.1 2.2 2.4 2.7 2.7 3.1 3.5 3.7
0to 20 1.3 1.3 1.4 1.5 1.6 1.7 1.7 1.8 1.9 2.1 2.4 2.4 2.8 3.1 3.4
-20to 0 1.0 1.1 1.2 1.3 1.3 1.4 1.5 1.5 1.6 1.8 2.1 2.1 2.4 2.8 3.0

-40 to -20 0.8 0.8 0.9 1.0 1.1 1.2 1.2 1.2 1.3 1.5 1.7 1.8 2.1 2.4 2.6

-60 to —40 0.5 0.5 0.6 0.7 0.8 0.9 0.9 0.9 1.0 1.2 1.4 1.4 1.7 2.0 2.2

—70 to —60 0.3 0.3 04 0.5 0.6 0.7 0.7 0.7 0.8 0.9 1.2 1.2 1.5 1.8 1.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.39092543E-01 Visible Infrared OHARA - HOYA -
Q1 9.15185578E+01 Power ser. eq. 0.6 4.2 C.D.GM - SCHOTT -
P2 3.27748556E-02 Frac. eq. (ref.) 2.7 4.4
Q2 -1.27593030E-02 2020-4-1 |StP.AP.SP
P3 3.13749678E-01 Prod. Frea. (AtoD)| A | 38} 2:2:} T;?”éﬂlﬁ?ﬁ nes
Q3 8.33106741E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—SK528 Ng = 1.582860 Ne = 1.585196 583595
Glass code (e)
vqg = 59.51 Ve = 59.27 585593
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.55741 F-C [ 0.009795 325/275 A [nm] T
1.970 1.55876 F-C' | 0.009874 Color Code (80%/5%) 280 0.08
1530 156484 C—t | 0008187 335/275 ggg 8-;2
1.129 1.57002 C-A 0.003440 CClI 370 0.58
1.064 1.57093 d-C 0.002991 B 0.00 320 074
t 1.57168 e-C 0.005327 G 0.16 330 0.85
s 1.57452 g—d 0.012101 R 0.15 340 0.920
A 1.576429 g-F 0.005297 Thermal properties 350 0.957
— 360 0.975
r 1.578158 h g 0.004390 CTEC30.70) [1E-7/°CT] 62 70 0985
C 1.579869 i-g 0.011860 — :
’ - CTE(100,300) [1E-7/°C]| 88 380 0.989
C 1.580346 C-t 0.008664 5
- Tg [C] 508 390 0.992
He—Ne 1.580791 e-C 0.004850 At [°C] 553 400 0.994
D 1.582773 F-e 0.005024 StP [°C] 456 420 0.995
d 1.582860 i-F’ 0.016601 5 440 0.995
AP [°C] 489
e 1.585196 P %] 621 460 0.996
F 1.589664 . — 480 0.998
5 1590220 Relative partial dispersion Ht cndct. [W/m-K]| 1.100 500 0.998
1.594961 C-t/F-C 0.8358 Sp. heat [kJ/kg-K]| 0.769 550 0.999
£ ' C-AF-C| 0.3512 He diffus. [1E-6 m2/sec]| 0.508 600 0.999
d-C/F-C 0.3054 : : :
0.389 1.602026 CFC 05438 Chemical properties [class] 700 0.998
i 1.606821 ° : Acid res. (surface)| 4 800 0.999
g-d/F-C 1.2354 ,
Alkaline detergent res. 3 900 0.999
gF/F-C 0.5408 - - 1000 0.999
Climate resistance 1 -
- h-g/F-C 0.4482 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 2
i-g/F-C 1.2108 . 1400 0.998
A0 2.46682919E+00 - — Acid res. (powder) 3
AT 00692159502 C-t/F-C 0.8775 1600 0.995
v —1.10027728E—04 e-C'/F-C 0.4912 Mechanical properties 1800 0.986
: F-e/F-C’ 0.5088 Knoop hardness |579 (6) 2000 0.980
A3 1.40726622E-02 P 16813 Abrasion hardn 108 2200 0.936
A4 1.36654094E—04 ' ' > ase : [sti 553 2400 0.86
A5 8.57488472E-06 S:]””gs m‘; T Gpa] 379
A6 -1.75474987E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 296
A7 0.00000000E+00 APdC 0.0013 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF_| —0.0037 [1E-5 nm/omPa] | 2-42 2.8
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 4.3 4.3 4.4 4.6 4.7 4.8 4.8 4.9 5.0 5.2 5.5 5.6 6.0 6.5 6.7
60 to 80(ref) 4.2 4.2 4.4 4.5 4.6 4.7 4.7 4.8 4.9 5.1 5.4 5.5 5.9 6.3 6.5

40 to 60 4.1 4.1 4.3 4.4 4.5 4.6 4.6 4.6 438 4.9 5.3 5.3 5.7 6.1 6.3

20 to 40 4.0 4.0 4.2 4.3 4.4 4.5 45 45 4.7 4.8 5.1 5.2 5.6 5.9 6.2
0to 20 4.0 4.0 4.1 4.2 4.3 4.4 44 45 4.6 4.7 5.1 5.1 5.5 5.8 6.0
-20to 0 4.0 4.0 4.1 4.2 4.3 4.4 44 44 4.6 4.7 5.0 5.1 5.4 5.8 6.0
-40 to -20 4.0 4.1 4.2 4.3 4.4 4.4 45 45 4.6 4.7 5.0 5.1 5.4 5.8 6.0
—60 to —40(ref.) 4.2 4.2 4.3 4.4 4.5 4.6 4.6 4.6 4.7 4.9 5.2 5.2 5.5 5.8 6.0
—70 to —60(ref.) 4.4 4.4 4.5 4.6 4.7 4.8 438 438 4.9 5.1 5.3 5.4 5.7 6.0 6.2

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.3 3.4 3.5 3.6 3.7 3.8 3.8 3.9 4.0 4.2 45 4.6 5.0 5.4 5.7

60 to 80 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.7 3.8 4.0 43 44 4.8 5.2 5.4

40 to 60 2.9 2.9 3.1 3.2 3.3 3.4 3.4 3.4 3.5 3.7 4.0 4.1 45 4.9 5.1
20~40 2.7 2.7 2.8 2.9 3.0 3.1 3.1 3.1 3.3 3.4 3.7 3.8 4.2 45 4.7
0to 20 2.4 2.4 2.6 2.6 2.7 2.8 2.9 2.9 3.0 3.1 3.4 3.5 3.8 4.2 44
-20to 0 2.2 2.2 2.3 2.4 2.5 2.6 2.6 2.6 2.7 2.9 3.2 3.2 3.5 3.9 4.1

-40 to -20 1.9 2.0 2.1 2.1 2.2 2.3 2.3 2.4 2.5 2.6 2.9 2.9 3.2 3.5 3.7

-60 to —40 1.7 1.7 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.3 2.6 2.6 2.9 3.2 3.4

—70 to —60 1.5 1.5 1.6 1.7 1.8 1.8 1.9 1.9 2.0 2.1 2.3 2.4 2.7 3.0 3.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 - Visible | Infrared OHARA - HOYA -
Q1 - Power ser. eq. 04 7.0 C.D.GM - SCHOTT -
P2 - Frac. eq. (ref.) - -
Q2 _ 2020-4-1 StP,AP,.SP
- | e e T
Q3 - HIKARI GLASS CO., LTD.




Glass code (d)
Q—SK55S Ng = 1.588870 Ne = 1.591168 589611
Glass code (e)
vg = 61.14 Ve = 6091 591609
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.56288 F-C [ 0.009632 327/273 A [nm] T
1970 1.56430 F-C' | 0.009706 Color Code (80%/5%) 280 0.08
1530 157068 C—t 0008177 340/275 ggg 8-;2
1.129 1.57605 C-A’ 0.003411 CClI 370 0EE
t 1.57774 e-C 0.005248 G 0.17 330 0.83
s 1.58061 g—d 0.011868 R 0.15 340 0.906
A 1.582509 g-F 0.005186 Thermal properties 350 0.949
— 360 0.972
r 1.584226 h g 0.004290 CTEC30.70) [1E-7,°CT] 66 70 0981
C 1.585920 i-g 0.011577 - :
’ - CTE(100,300) [1E-7/°C]| 87 380 0.990
C 1.586391 C-t 0.008648 5
; Tg [C] 520 390 0.993
He—Ne 1.586830 e-C 0.004777 At [°C] 556 400 0.994
D 1.588784 F-e 0.004929 StP [°C] 472 420 0.994
d 1.588870 i-F’ 0.016218 5 440 0.994
AP [°C] 505
e 1.591168 = 460 0.995
F 1595552 Sp_LC] 628 480 0.997
5 1.596097 Relative partial dispersion Ht cndct. [W/m-K]| 0.891 500 0.998
1.600738 C-t/F-C 0.8489 Sp. heat [kJ/kg-K]| 0.601 550 0.998
£ ' C-AF-C| 0.3541 He diffus. [1E-6 m2/sec]| 0.503 600 0.998
d-C/F-C 0.3063 : : :
0.389 1.607639 CFC 05449 Chemical properties [class] 700 0.998
i 1612315 ° : Acid res. (surface)] 6 800 0.998
g-d/F-C 1.2321 ,
Alkaline detergent res. 3 900 0.999
gF/F-C 0.5384 - - 1000 0.999
Climate resistance 5 .
- h-g/F-C 0.4454 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 2
i-g/F-C 1.2019 . 1400 0.996
A0 2.48678163E+00 - — Acid res. (powder) 4
N 1 08945057E=02 C-t/F-C 0.8910 1600 0.996
v —1.21587496E—04 e-C'/F-C 0.4922 Mechanical properties 1800 0.990
- F-e/F-C 0.5078 Knoop hardness |589 (6) 2000 0.980
A3 1.38678388E-02 FoFG 16709 Abrasion hardn 99 2200 0.935
A4 1.28599548E—-04 ' ' > ase : [sti 571 2400 0.84
A5 8.04132494E-06 S:]””gs m‘; T Gpa] 307
A6 -1.64917822E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 240
A7 0.00000000E+00 APdC 0.0015 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF -0.0034 [1E-5 nm/cm,/Pa] | 2-33 2.95
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 3.2 3.3 3.3 3.5 3.6 3.7 3.7 3.8 3.9 4.0 44 44 4.8 5.2 5.3
60 to 80(ref) 3.1 3.2 3.3 3.4 3.5 3.6 3.6 3.7 3.8 3.9 4.2 43 4.7 5.0 5.2

40 to 60 3.1 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.7 3.8 4.1 4.2 45 4.9 5.0

20 to 40 3.0 3.0 3.1 3.2 3.3 3.4 3.5 3.5 3.6 3.7 4.0 4.1 44 4.7 4.9
0to 20 3.0 3.0 3.1 3.2 3.3 3.4 3.4 3.4 3.6 3.7 4.0 4.0 43 4.6 4.8
-20to 0 3.0 3.0 3.1 3.2 3.3 3.4 3.4 3.5 3.6 3.7 3.9 4.0 43 4.6 4.7
-40 to -20 3.1 3.1 3.2 3.3 3.4 3.5 3.5 3.5 3.6 3.7 4.0 4.0 43 4.6 4.8
—60 to —40(ref.) 3.3 3.3 3.4 3.5 3.6 3.7 3.7 3.7 3.8 3.9 4.1 4.2 45 4.7 4.9
—70 to —60(ref.) 3.5 3.5 3.6 3.7 3.8 3.9 3.9 3.9 4.0 4.1 43 44 4.6 4.9 5.0

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.2 2.3 2.4 2.5 2.6 2.7 2.7 2.8 2.9 3.0 3.4 3.4 3.8 4.1 4.3

60 to 80 2.1 2.1 2.2 2.3 2.4 2.5 2.6 2.6 2.7 2.9 3.2 3.2 3.6 3.9 4.1

40 to 60 1.9 1.9 2.0 2.1 2.2 2.3 2.3 2.3 2.5 2.6 2.9 2.9 3.3 3.6 3.8
20~40 1.6 1.7 1.8 1.9 2.0 2.1 2.1 2.1 2.2 2.3 2.6 2.7 3.0 3.3 3.5
0to 20 1.4 1.4 1.6 1.6 1.7 1.8 1.8 1.9 2.0 2.1 2.3 2.4 2.7 3.0 3.2
-20to 0 1.2 1.2 1.3 1.4 1.5 1.6 1.6 1.6 1.7 1.8 2.1 2.1 2.4 2.7 2.8

-40 to -20 1.0 1.0 1.1 1.2 1.3 1.3 1.4 1.4 1.5 1.6 1.8 1.8 2.1 2.4 2.5

-60 to —40 0.8 0.8 0.9 1.0 1.0 1.1 1.1 1.1 1.2 1.3 1.5 1.6 1.8 2.1 2.2

—70 to —60 0.6 0.6 0.7 0.8 0.9 0.9 0.9 1.0 1.0 1.1 1.3 1.4 1.6 1.9 2.0

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.41791078E-01 Visible Infrared OHARA - HOYA -
Q1 8.79402140E+01 Power ser. eq. 0.5 6.8 C.D.GM - SCHOTT -
P2 1.80161529E-02 Frac. eq. (ref.) 0.7 6.9
Q2 2.41895821E-02 2020-4-1 |StP.AP.SP
P3 3.13394163E-01| |[Prod.Frea (AtoD)] B | 2 fansmittance
Q3 5.13888539E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-SF6S ng = 1.803010 N, = 1.810419 e
Glass code (e)
Vg = 25.53 Ve = 25.33 810253
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75204 F-C [ 0.031451 398/363 A [nm] T
1.970 1.75358 F-C' | 0.031998 Color Code (80%/5%) 280 -
1530 176123 Ct__ 0021034 440/365 2 =
1.129 1.76962 C-A’ 0.009618 CClI 310 —
1.064 1.77140 d-C 0.009019 B 0.00 320 =
t 1.77296 e-C 0.016428 G 3.24 330 _
s 1.77948 g—d 0.041783 R 3.41 340 -
A 1.784373 g-F 0.019351 Thermal properties 350 -
- 360 -
Cr: 1;8283? T_gg 0.01 151 1 CTE(-30,70) [1E-7/°C]| 86 370 0.20
c 1795392 g 0022435 CTE(100,30(1) [1e-7/°c1| 110 380 0.50
; Tg [C] 571 390 0.71
He—Ne 1.796712 e-C 0.015027 At [°C] 611 400 0.82
D 1.802739 F-e 0.016971 StP [°C] 504 420 0918
d 1.803010 i-F’ - 5 440 0.954
AP [°C] 558
e 1.810419 P %] 679 460 0.971
F 1.825442 . — 480 0.980
5 1827390 Relative partial dispersion Ht cndct. [W/m-K]| 1.070 500 0.984
1.844793 C-t/F-C 0.6688 Sp. heat [kJ/kg-K]| 0.662 550 0.991
g : C-AF-C 0.3058 Ht diffus. [1E-6 m2/sec] | 0.484 600 0.994
d-C/F-C 0.2868 : : :
0.389 1.873765 Chemical properties [class] 700 0.996
d e-C./F-C 0.5223 , -
i - Acid res. (surface)| 1 800 0.995
g-d/F-C 1.3285 ,
Alkaline detergent res. 1 900 0.995
gF/F-C 0.6153 - - 1000 0.996
Climate resistance 1 -
_ h-g/F-C 0.5568 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 2
A0 3.11291202E+00 e /F-C — Aci 1400 0.999
. - — cid res. (powder) 1
N 1 25998729E-02 C-t/F-C 0.7011 1600 0.990
- e-C' /F-C 0.4696 Mechanical properties 1800 0.975
A2 0.00000000E+00 F-e F-C| 05304 Knoop hardness |482 (5) 2000 0.966
A3 4.20929946E-02 e T e % 2200 0.936
A4 2.89961240E-03 ' > rosen :r[glefj o8 2400 0.89
A5 —3.73431538E-04 S:]””gs m‘; T Gpa] 274
A6 9.67592867E-05 Deviation of relative partial disp. Pee.lr mo’ : T a 0 264
A7 9.85184772E-06 APdC | -0.0020 e Specific gravity
ress optical coef.
A8 5.06525233E-07 APgF 0.0138 [1E-5 nm/om.Pa] | 2-99 3.34
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) -0.8 -0.7 -0.4 0.0 0.3 0.7 0.8 0.9 1.4 2.1 3.6 3.8 6.0 8.6 10.6
60 to 80(ref) -1.0[ -0.8 -04 [ -0.2 0.2 0.5 0.6 0.7 1.2 1.9 3.3 3.6 5.6 8.1 10.0

40 to 60 -1.1 -1.0[ -0.6 -0.3 0.0 0.3 0.4 0.5 1.0 1.6 3.0 3.2 5.1 15 9.3

20 to 40 -1.2 -1.1 -0.7 -04 | -0.1 0.2 0.3 0.4 0.8 1.4 2.7 2.9 4.7 6.9 8.7
0to 20 -1.2 -1.1 -0.8 -0.5 -0.2 0.1 0.2 0.3 0.7 1.2 2.4 2.6 43 6.4 8.0
-20to 0 -1.2 -1.1 -0.8 -0.5 -0.3 0.0 0.1 0.2 0.6 1.1 2.2 2.4 4.0 5.9 15
-40 to -20 -1.1 -1.1 -0.7 -0.5 -0.2 0.0 0.1 0.2 0.6 1.0 2.1 2.2 3.7 5.5 7.0
—60 to —40(ref.) -1.0[ -0.9 -0.6 -0.3 0.1 0. 0.2 0.3 0.7 1.1 2.0 2.2 3.6 5.3 6.6
—70 to —60(ref.) -0.8 -0.7 -04 | -0.1 0.1 0.3 0.4 0.5 0.8 1.2 2.1 2.2 3.5 5.1 6.4

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 -1.9 -1.8 141 -1.1 -08[ -04] -03] -0.2 0.3 0.9 2.5 2.7 4.8 1.4 9.4

60 to 80 -2.1 20 -1.7 -14| -10] -0.7 -0.6 -0.5 0.0 0.6 2.1 2.3 44 6.8 8.7

40 to 60 24| -23 20 -1.7 -14[ -10] -0.9 -08 [ -04 0.2 1.6 1.8 3.7 6.1 7.9
20~40 -2.7 -2.6 -2.3 20 -1.7 -14| -13] -12| -08] -0.2 1.1 1.3 3.1 5.3 7.0
0to 20 -3.0[ -29 -2.5 -2.3 20 -1.7 -1.6 -15[ -1.1 —0.6 0.6 0.8 2.4 45 6.1
-20to 0 -3.2 -3.2 -2.8 -2.6 -2.3 -2.1 20 -1.9 -15[ -1.0 0.1 0.2 1.8 3.7 5.3

-40 to -20 -3.5 -34 | -3.1 -2.9 -2.6 24 -23] 22| -1.9 -14| -04] -03 1.2 3.0 44

-60 to —40 -3.8 -3.7 -34 [ -32 3.0 [ -27 -2.7 -2.6 23 -1.9 -09 [ -0.8 0.5 2.2 3.5

—70 to —60 40| -39 -3.6 34| -32 -3.0[ -29 -2.9 25 -22]| -13] -1.2 0.1 1.6 2.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 9.56339875E-02 Visible | Infrared OHARA - HOYA -
Q1 7.18831680E+01 Power ser. eq. 09 50 C.D.GM - SCHOTT -
P2 2.73999397E-02 Frac. eq. (ref.) 29 15.8
Q2 6.14448767E-02 2020-4-1 StP,AP,.SP
P3 385604213E-01| [ProdFrea (AtoD)] C | e T e s
Q3 8.88657407E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—LAK5ZS Ng = 1.677980 Ne = 1.680924 678549
Glass code (e)
Vg = 54.89 Ve = 54.66 681547
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.64682 F-C [ 0.012351 342/277 A [nm] T
1.970 1.64844 F-C' | 0.012458 Color Code (80%/5%) 280 0.06
1530 165577 C—t | 0010153 360/280 ggg 8-;?
1129 166204 C-A_ | 0.004293 ccl 310 0.34
1.064 1.66315 d-C 0.003756 B 0.00 320 050
t 1.66407 e-C 0.006700 G 0.21 330 0.65
s 1.66757 g—d 0.015324 R 0.21 340 0.78
A 1.669931 g-F 0.006729 Thermal properties 350 0.86
— 360 0.921
r 1.672085 h g 0.005597 GTEC30.70) [1E-7/°C]] 59 70 09
C 1.674224 i-g 0.015162 5 -
’ - CTE(100,300) [1E-7/°C]| 79 380 0.974
C 1.674822 C-t 0.010751 .
; Tg [C] 559 390 0.983
He—Ne 1.675380 e-C 0.006102 At [°C] 597 400 0.989
D 1.677870 F-e 0.006356 StP [°C] 511 420 0.994
d 1.677980 i-F’ 0.021186 AP TC] 54 440 0.995
e 1.680924 = 460 0.997
F 1.686575 sp_[*cl 653 480 0.998
5 1.687280 Relative partial dispersion Ht cndct. [W/m-K]1| 0.976 500 0.999
1.693304 C-t/F-C 0.8220 Sp. heat [kJ/kg-K]| 0.666 550 0.999
£ ' C-AF-C| 0.3476 He diffus. [1E-6 m2/secl| 0.413 600 0.999
d-C/F-C 0.3041 : : :
0.389 1.702320 CFC 05425 Chemical properties [class] 700 0.998
i 1.708466 ° : Acid res. (surface)] 5 800 0.988
g-d/F-C 1.2407 ,
Alkaline detergent res. 4 900 0.999
gF/F-C 0.5448 - - 1000 0.996
Climate resistance 1 .
- h-g/F-C 0.4532 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2276 . 1400 0.992
A0 2.76405609E+00 - — Acid res. (powder) 4
N 1 26400636E=02 C-t/F-C 0.8630 1600 0.990
v —1.60322951 T 04 e-C'/F-C 0.4898 Mechanical properties 1800 0.979
- F-e/F-C 0.5102 Knoop hardness | 566 (6) 2000 0.957
A3 1.84903089E-02 o 17006 Abrasion Tardressl 102 2200 0.88
A4 2.67778201E-04 ' ' > ase : [sti 069 2400 0.66
A5 5.29803264E-06 S:]””gs m‘; T Gpa] G
A6 1.21335917E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 284
A7 0.00000000E+00 APdC 0.0021 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF -0.0074 [1E-5 nm/cm~Pa] | 2-19 3.55
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 4.3 4.4 4.5 4.6 4.7 49 4.9 4.9 5.1 5.3 5.8 5.8 6.3 6.7 7.0
60 to 80(ref) 4.2 4.2 4.4 4.5 4.6 4.7 4.8 4.8 5.0 5.2 5.6 5.7 6.1 6.5 6.8

40 to 60 4.1 4.1 4.3 4.4 4.5 4.6 4.6 4.7 438 5.0 5.4 5.5 5.9 6.3 6.6

20 to 40 4.0 4.0 4.1 4.2 4.4 4.5 45 45 4.7 4.9 5.3 5.3 5.8 6.2 6.4
0to 20 3.9 3.9 4.1 4.2 4.3 4.4 44 45 4.6 438 5.2 5.2 5.6 6.0 6.3
-20to 0 3.9 3.9 4.1 4.1 4.2 4.4 44 44 4.6 438 5.1 5.2 5.6 5.9 6.2
-40 to -20 3.9 4.0 4.1 4.2 4.3 4.4 44 45 4.6 438 5.1 5.2 5.6 5.9 6.2
—60 to —40(ref.) 4.1 4.1 4.2 4.3 4.4 4.5 4.6 4.6 4.7 4.9 5.2 5.3 5.7 6.0 6.2
—70 to —60(ref.) 4.3 4.3 4.4 4.5 4.6 4.7 4.7 438 4.9 5.1 5.4 5.4 5.8 6.1 6.4

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 3.3 3.3 3.5 3.6 3.7 3.8 3.9 3.9 4.1 4.3 4.7 4.7 5.2 5.6 5.9

60 to 80 3.1 3.1 3.3 3.4 3.5 3.6 3.6 3.7 3.8 4.0 45 45 4.9 5.4 5.6

40 to 60 2.8 2.8 3.0 3.1 3.2 3.3 3.3 3.4 3.5 3.7 4.1 4.2 4.6 5.0 5.3
20~40 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.1 3.2 3.4 3.8 3.8 43 4.6 4.9
0to 20 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.8 2.9 3.1 3.5 3.5 3.9 4.3 45
-20to 0 2.0 2.0 2.1 2.2 2.3 2.4 2.5 2.5 2.6 2.8 3.1 3.2 3.6 3.9 4.2

-40 to -20 1.7 1.7 1.9 1.9 2.0 2.1 2.2 2.2 2.3 2.5 2.8 2.9 3.2 3.6 3.8

-60 to —40 1.4 1.5 1.6 1.7 1.7 1.8 1.9 1.9 2.0 2.2 2.5 2.5 2.9 3.2 3.4

—70 to —60 1.2 1.3 1.4 1.4 1.5 1.6 1.6 1.7 1.8 1.9 2.3 2.3 2.6 2.9 3.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.18769620E-01 Visible Infrared OHARA - HOYA -
Q1 7.08583056E+01 Power ser. eq. 04 3.6 C.D.GM - SCHOTT -
P2 5.80400344E-02 Frac. eq. (ref.) 04 3.8
Q2 1.89171164E-02 2020 4 | |5 P APSP
P3 3.12263556E-01|  [Prod Frea AtoD)] A | 2015-4-T [Color Code
Q3 4.30169943E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q—LAK53S Ng = 1.693430 Ne = 1.696531 693533
Glass code (e)
vqg = 53.30 Ve = 53.06 697531
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.66228 F-C  [0.013010 345/289 A [nm] T
1.970 1.66382 F-C' | 0013127 Color Code (80%/5%) 280 0.02
1530 167082 C—t | 0.010490 360/290 ggg 8'(1)2
1129 167696 C-A__ | 0.004480 ccl 310 0.29
t 1.67900 e-C 0.007044 G 0.28 330 0.61
s 1.68256 g—d 0.016190 R 0.27 340 0.75
A 1.685007 g-F 0.007123 Thermal properties 350 0.85
— 360 0.912
(r: 1 gg;igg h_g gg?g?gg CTE(-30,70) [1E-7/°C]| 67 370 0.949
, ' e ' CTE(100,300) [1E-7/°C]| 88 380 0.970
C 1.690114 C-t 0011117 5
; Tg [C] 539 390 0.981
He—Ne 1.690699 e-C 0.006417 At [°C] 578 400 0.987
D 1.693314 F-e 0.006710 StP [°C] 296 420 0.991
d 1.693430 i-F' 0.022485 5 440 0.993
AP [°C] 526
e 1.696531 = 460 0.995
F 1702497 sp_[c] 638 480 0.097
5 1'703241 Relative partial dispersion Ht cndct. [W/m-K]| 0.958 500 0.998
1.709620 C-t/F-C 0.8063 Sp. heat [kJ/kg-K]| 0.630 550 0.999
£ ' C-AF-C| 03444 He diffus. [1E-6 m2/secl| 0.415 600 0.998
d-C/F-C 0.3031 : : :
0.389 1.719189 CFC 05414 Chemical properties [class] 700 0.999
i 1725726 ° : Acid res. (surface)] 5 800 0.998
g-d/F-C 1.2444 ,
Alkaline detergent res. 3 900 0.997
gF/F-C 0.5475 - - 1000 0.998
Climate resistance 1 .
- h-g/F-C 0.4564 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2380 . 1400 0.997
A0 2.81181751E+00 - — Acid res. (powder) 4
N 1 18938304E=02 C-t/F-C 0.8469 1600 0.994
v —1.65919133E—04 e-C'/F-C 0.4888 Mechanical properties 1800 0.985
- F-e/F-C 05112 Knoop hardness |555 (6) 2000 0.970
A3 1.99255052E-02 FoFG 17129 Abrasion hardn 118 2200 0.920
A4 2.37580562E-04 ' ' > ase : [sti TR 2400 0.73
A5 1.29438052E-05 S:]””gs m‘; T Gpa] 220
A6 -1.59492635E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 287
A7 0.00000000E+00 APdC 0.0018 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF -0.0074 [1E-5 nm/cm Pa] | 2-12 3.66
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 3.6 3.6 3.8 4.0 4.1 4.3 43 43 45 4.7 5.2 5.3 5.9 6.4 6.7
60 to 80(ref) 3.5 3.6 3.7 3.9 4.0 4.1 4.2 4.2 44 4.6 5.1 5.1 5.7 6.2 6.5

40 to 60 3.4 3.4 3.6 3.7 3.9 4.0 4.1 4.1 43 45 4.9 5.0 5.5 6.0 6.3

20 to 40 3.4 3.4 3.5 3.7 3.8 3.9 4.0 4.0 4.2 44 4.8 4.9 5.4 5.9 6.1
0to 20 3.3 3.3 3.5 3.6 3.7 3.9 3.9 3.9 4.1 43 4.7 4.8 5.3 5.7 6.0
-20to 0 3.3 3.3 3.5 3.6 3.7 3.9 3.9 3.9 4.1 43 4.7 4.7 5.2 5.7 5.9
-40 to -20 3.4 3.4 3.6 3.7 3.8 3.9 4.0 4.0 4.1 43 4.7 4.8 5.2 5.7 5.9
—60 to —40(ref.) 3.6 3.6 3.7 3.8 4.0 4.1 4.1 4.2 4.3 45 4.8 4.9 5.4 5.8 6.0
—70 to —60(ref.) 3.8 3.8 3.9 4.1 4.2 4.3 4.3 4.3 45 4.7 5.0 5.1 5.5 5.9 6.1

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 2.6 2.6 2.8 2.9 3.1 3.2 3.2 3.3 3.5 3.7 4.1 4.2 4.8 5.3 5.6

60 to 80 2.4 2.4 2.6 2.7 2.9 3.0 3.0 3.1 3.3 3.5 3.9 4.0 45 5.0 5.3

40 to 60 2.2 2.2 2.3 2.5 2.6 2.7 2.8 2.8 3.0 3.2 3.6 3.7 4.2 4.7 4.9
20~40 1.9 1.9 2.1 2.2 2.3 2.5 2.5 2.5 2.7 2.9 3.3 3.4 3.9 4.3 4.6
0to 20 1.7 1.7 1.8 1.9 2.1 2.2 2.2 2.3 2.4 2.6 3.0 3.0 3.5 4.0 4.2
-20to 0 1.4 1.4 1.5 1.7 1.8 1.9 1.9 2.0 2.1 2.3 2.7 2.7 3.2 3.6 3.9

-40 to -20 1.2 1.2 1.3 1.4 1.5 1.6 1.7 1.7 1.8 2.0 2.4 2.4 2.9 3.3 3.5

-60 to —40 0.9 0.9 1.0 1.1 1.3 1.4 1.4 1.4 1.6 1.7 2.1 2.1 2.6 3.0 3.1

—70 to —60 0.7 0.7 0.8 0.9 1.1 1.2 1.2 1.2 1.3 1.5 1.8 1.9 2.3 2.7 2.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.16729408E-01 Visible Infrared OHARA - HOYA -
Q1 7.46755288E+01 Power ser. eq. 0.5 9.5 C.D.GM - SCHOTT -
P2 2.89929132E-02 Frac. eq. (ref.) 0.8 9.1
Q2 2.46983860E—-02 2020 4 | |5 P APSP
P3 3.47592030E-01 Prod. Freq. (A to D)| A | 2015-4-1 1;';mesdrint|io:nce
Q3 5.29696921E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q—LAF01 OS ng = 1.743000 Ne = 1.746593 743493
Glass code (e)
Vg = 49.25 Ve = 49.00 747490
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70964 F-C [ 0.015087 347/275 A [nm] T
1.970 1.71115 F-C' | 0.015238 Color Code (80%/5%) 280 0.08
1530 171813 Ct | 0011778 370/275 ggg 8-;2
1.129 1.72449 C-A 0.005105 CClI 370 0'34
t 1.72668 e-C 0.008135 G 0.36 330 0.62
s 1.73061 g—d 0.018895 R 0.37 340 0.74
A 1.733353 g-F 0.008350 Thermal properties 350 0.83
— 360 0.89
r 1.735899 h g 0.006995 CTEC3070) [1E-7/°C]] 54 70 .53
C 1.738458 i-g 0.019043 - :
: i CTE(100,300) [1E-7/°C]| 71 380 0.960
C 1.739177 C-t 0.012497 5
- Tg [C] 560 390 0.974
He—Ne 1.739850 e-C 0.007416 At [°C] 592 400 0.982
D 1.742866 F-e 0.007822 StP [°C] 514 420 0.989
d 1.743000 i~F 0.026523 S 440 0.992
AP [°C] 543
e 1.746593 = 460 0.994
F 1753545 sp_[c] 654 480 0.997
5 1'75441 5 Relative partial dispersion Ht cndct. [W/m-K]| 0.849 500 0.998
1.761 395 C-t/F-C 0.7807 Sp. heat [kJ/kg-K]| 0.547 550 0.998
ﬁ 68890 C-AF-C| 03384 He diffus. [1E-6 m2/sec]| 0.415 600 0.999
: d-C/F-C 0.3011 . . 650 0.999
0.389 1.773183 CFC 05392 Chemical properties [class] 700 0.999
i 1.780938 ° : Acid res. (surface)] 5 800 0.999
g-d/F-C 1.2524 ,
Alkaline detergent res. 4 900 0.998
gF/F-C 0.5535 - - 1000 0.998
Climate resistance 1 -
- h-g./F-C 0.4636 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2622 . 1400 0.995
A0 2.97048240E+00 - — Acid res. (powder) 3
AT 1 18584636602 C-t/F-C 0.8201 1600 0.990
v —1.66775197E—04 e-C'/F-C 0.4867 Mechanical properties 1800 0.977
: F-e/F-C’ 0.5133 Knoop hardness |612 (6) 2000 0.953
A3 2.36062466E-02 — ro 17406 Abracion Fardr = 2200 0.89
A4 3.56836115E-04 ' ' > ase : [sti 081 2400 0.68
A5 1.23565080E-05 S:]””gs m‘; T Gpa] 213
A6 1.07206448E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 309
A7 0.00000000E+00 APdC 0.0016 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF_| -0.0083 [1E-5 nm/om,/Pa] | 2-92 4.29
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90(ref) 8.1 8.2 8.4 8.7 8.9 9.1 9.1 9.2 9.4 9.8 10.4 10.5 11.2 12.0 12.5
60 to 80(ref) 8.0 8.0 8.3 8.5 8.7 8.9 9.0 9.0 9.3 9.6 10.2 10.3 11.0 11.7 12.2

40 to 60 7.8 7.9 8.1 8.3 8.5 8.7 8.7 8.8 9.0 9.3 9.9 10.0 10.7 11.4 11.9

20 to 40 7.6 1.7 8.0 8.2 8.3 8.5 8.6 8.6 8.9 9.1 9.7 9.8 10.5 11.2 11.6
0to 20 7.5 7.6 7.8 8.0 8.2 8.4 8.4 8.5 8.7 9.0 9.5 9.6 10.3 11.0 11.4
-20to 0 7.5 7.6 7.8 8.0 8.1 8.3 8.4 8.4 8.6 8.9 9.4 9.5 10.1 10.8 11.2
-40 to -20 7.5 7.6 7.8 8.0 8.1 8.3 8.3 8.4 8.6 8.9 9.4 9.4 10.1 10.7 11.1
—60 to —40(ref.) 7.6 1.7 7.9 8.1 8.2 8.4 8.4 8.5 8.7 8.9 9.4 9.5 10.1 10.7 11.1
—70 to —60(ref.) 7.8 7.8 8.1 8.2 8.4 8.5 8.6 8.6 8.8 9.1 9.6 9.6 10.2 10.8 11.2

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 7.0 7.1 7.4 7.6 7.8 8.0 8.0 8.1 8.4 8.7 9.3 9.4 10.1 10.9 11.4

60 to 80 6.8 6.9 7.1 7.3 75 7.7 7.8 7.8 8.1 8.4 9.0 9.1 9.8 10.5 11.0

40 to 60 6.5 6.6 6.8 7.0 7.2 7.4 7.4 715 7.7 8.0 8.6 8.7 9.4 10.1 10.5
20~40 6.2 6.2 6.5 6.7 6.8 7.0 7.1 7.1 7.3 7.6 8.2 8.3 8.9 9.6 10.1
0to 20 5.8 5.9 6.1 6.3 6.5 6.7 6.7 6.7 7.0 7.2 7.8 7.9 8.5 9.2 9.6
-20to 0 5.5 5.6 5.8 6.0 6.1 6.3 6.3 6.4 6.6 6.9 7.4 7.4 8.1 8.7 9.1

-40 to -20 5.2 5.2 5.5 5.6 5.8 5.9 6.0 6.0 6.2 6.5 7.0 7.0 7.6 8.2 8.6

-60 to —40 4.9 4.9 5.1 5.3 5.4 5.6 5.6 5.7 5.9 6.1 6.6 6.6 7.2 7.8 8.2

—70 to —60 4.6 4.7 4.9 5.0 5.2 5.3 5.4 5.4 5.6 5.8 6.3 6.3 6.9 1.4 7.8

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.02889335E-01 Visible Infrared OHARA - HOYA -
Q1 7.07717253E+01 Power ser. eq. 0.6 8.4 C.D.GM - SCHOTT -
P2 3.99262106E-02 Frac. eq. (ref.) 0.8 7.9
Q2 2.45708717E-02 2020 4 | |5 P APSP
P3 3.56547103E-01 Prod. Freq. (A to D)| A | 2015-4-1 C':Igfnélodince
Q3 5.24737051E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—LAFPH'I S Ng = 1.743104 Nne = 1.746684 743494
Glass code (e)
Vg = 4944 Ve = 49.19 747492
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.70904 F-C [ 0.015031 343/298 A [nm] T
1.970 1.71064 F-C' | 0.015180 Color Code (80%/5%) 280 -
1530 1.71795 C—t 0011824 370/300 ggg 557
1.129 1.72452 C-A’ 0.005102 CClI 310 028
1.064 1.72574 d-C 0.004529 B - 390 0.50
t 1.72675 e-C 0.008109 G - 330 0.66
s 1.73072 g—d 0.018815 R - 340 0.77
A 1.733473 g-F 0.008313 Thermal properties 350 0.86
— 360 0.910
r 1.736020 h g 0.006965 CTEC30.70) [1E-7/°C]| 52 70 0546

C 1.738575 i-g 0.018966 - :

: i CTE(100,300) [1E-7/°C]| 70 380 0.967

C 1.739293 C-t 0.012542 5

; Tg [C] 562 390 0.979
He—Ne 1.739963 e-C 0.007391 At [°C] 596 400 0.985
D 1.742971 F-e 0.007789 StP [°C] 517 420 0.991
d 1.743104 i-F' 0.026412 5 440 0.994
AP [°C] 546
e 1.746684 = 460 0.996
F 1753606 Sp_LC] 653 480 0.999
5 1'754473 Relative partial dispersion Ht cndct. [W/m-K]| 0.901 500 0.999
1.761 919 C-t/F-C 0.7866 Sp. heat [kJ/kg-K]| 0.542 550 0.999
ﬁ 68884 C-AF-C| 03394 He diffus. [1E-6 m2/sec]] 0,391 600 0.999
: d-C/F-C 0.3013 . . 650 0.999
0.389 1.773159 CFC 05395 Chemical properties [class] 700 0.999
i 1.780885 e—d/F—C b Acid res. (surface)] 6 800 0.999
£ : Alkaline detergent res. 4 900 0.999
gF/F-C 0.5531 - - 1000 0.999
Climate resistance 1 -
- h-g/F-C 0.4634 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2618 . 1400 0.999
A0 2.97184328E+00 - — Acid res. (powder) 4
N 1 26569714E-02 C-t/F-C 0.8262 1600 0.995
- e-C' /F-C 0.4869 Mechanical properties 1800 0.984
A2 -1.62723834E-04 - — 2000 0.962
F-e/F-C 0.5131 Knoop hardness |581 (6)
A3 2.32616036E-02 FoFG 17399 Abrasion hardn 73 2200 0.902
A4 4.03316269E-04 ' ' > ase : [sti TN, 2400 0.67
A5 6.85871554E-06 S:]””gs m‘; T Gpa] 220
A6 3.74016912E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 306
A7 0.00000000E+00 APdC 0.0018 e Specific gravity
ress optical coef. 233
A8 0.00000000E+00 A PgF -0.0084 [1E-5 nm/cm.”Pal . 4.25
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 7.6 1.7 7.9 8.1 8.3 8.5 8.5 8.6 8.9 9.2 9.8 9.9 10.6 11.3 11.8
60 to 80(ref) 7.5 7.5 7.8 7.9 8.1 8.3 8.4 8.4 8.7 9.0 9.6 9.7 10.4 11.1 11.6

40 to 60 7.3 7.4 7.6 1.7 7.9 8.1 8.2 8.2 8.5 8.8 9.4 9.5 10.1 10.8 11.3

20 to 40 7.2 7.2 7.4 7.6 7.8 8.0 8.0 8.1 8.3 8.6 9.2 9.3 9.9 10.5 11.0
0to 20 7.1 7.1 7.3 15 1.7 7.8 7.9 7.9 8.2 8.5 9.0 9.1 9.7 10.3 10.8
-20to 0 7.0 7.1 7.3 714 7.6 7.8 7.8 7.9 8.1 8.4 8.9 9.0 9.6 10.2 10.6
-40 to -20 7.1 7.1 7.3 714 7.6 7.8 7.8 7.9 8.1 8.4 8.9 8.9 9.5 10.1 10.5
—60 to —40(ref.) 7.2 7.2 7.4 7.6 1.7 7.9 7.9 8.0 8.2 8.4 8.9 9.0 9.6 10.1 10.5
—70 to —60(ref.) 7.4 7.4 7.6 1.7 7.9 8.0 8.1 8.1 8.3 8.6 9.1 9.1 9.7 10.2 10.6

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 6.5 6.6 6.8 7.0 7.2 7.4 7.4 715 7.8 8.1 8.7 8.8 9.5 10.2 10.7

60 to 80 6.3 6.4 6.6 6.8 6.9 7.1 7.2 7.2 715 7.8 8.4 8.5 9.2 9.9 10.3

40 to 60 6.0 6.1 6.3 6.4 6.6 6.8 6.8 6.9 7.1 7.4 8.0 8.1 8.8 9.4 9.9
20~40 5.7 5.7 5.9 6.1 6.3 6.4 6.5 6.5 6.8 7.1 7.6 7.7 8.3 9.0 9.4
0to 20 5.4 5.4 5.6 5.8 5.9 6.1 6.1 6.2 6.4 6.7 7.3 7.3 7.9 8.5 8.9
-20to 0 5.1 5.1 5.3 5.4 5.6 5.8 5.8 5.9 6.1 6.3 6.9 6.9 15 8.1 8.5

-40 to -20 4.7 4.8 5.0 5.1 5. 5.4 5.5 5.5 5.7 6.0 6.5 6.5 7.1 7.6 8.0

-60 to —40 4.4 4.5 4.7 4.8 49 5.1 5.1 5.2 5.4 5.6 6.1 6.2 6.7 7.2 7.6

—70 to —60 4.2 4.2 4.4 4.5 4.7 4.8 4.9 4.9 5.1 5.3 5.8 5.9 6.4 6.9 7.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07190484E-01 Visible Infrared OHARA - HOYA -
Q1 6.96573791E+01 Power ser. eq. 0.6 3.9 C.D.GM - SCHOTT -
P2 5.52725706E-02 Frac. eq. (ref.) 0.6 4.4
Q2 2.22994441E-02 2020 4 | |5 P APSP
P3 341344693E-01| [Prod.Frea (AtoD)] A | S015-4=T et odition
Q3 4.66344025E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-LASF03S ng = 1.806040 N, = 1.810741 e
Glass code (e)
vqg = 40.74 Ve = 4048 811405
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.76735 F-C [ 0.019786 360/322 A [nm] T
1.970 1.76887 F-C' | 0.020026 Color Code (80%/5%) 280 -
1530 1.77600 Ct__ 0014639 390/320 2 =
1.129 1.78298 C-A 0.006483 CClI 310 —
1.064 1.78435 d-C 0.005874 B - 390 0.03
t 1.78553 e-C 0.010575 G - 330 0.24
s 1.79027 g—d 0.025170 R - 340 0.50
A 1.793683 g-F 0.011258 Thermal properties 350 0.69
— 360 0.80
(r: 1 ;gg?gg h_g ggggggg CTE(-30,70) [1E-7/°C]| 52 370 0.88
. - ' ,g - CTE(100,300) [1E-7/°C]| 72 380 0.922
C 1.801090 C-t 0.015563 5
- Tg [C] 568 390 0.947
He—Ne 1.801957 e-C 0.009651 At [°C] 603 400 0.963
D 1.805866 F-e 0.010375 StP [°C] 524 420 0977
d 1.806040 i~F 0.036627 S 440 0.983
AP [°C] 555
e 1.810741 P %] 570 460 0.987
F 1.819952 . — 480 0.989
5 1821116 Relative partial dispersion Ht cndct. [W/m-K]| 0.706 500 0.992
1.831 210 C-t/F-C 0.7399 Sp. heat [kJ/kg-K]| 0.430 550 0.994
ﬁ 340809 C-A/F-C| 03277 He diffus. [1E-6 m2/sec]| 0.370 600 0.993
: d-C/F-C 0.2969 . . 650 0.993
0.389 1.846783 CFC 05345 Chemical properties [class] 700 0.993
i 1.857743 e—d/F—C 1'2721 Acid res. (surface)| 4 800 0.994
£ : Alkaline detergent res. 3 900 0.994
gF/F-C 0.5690 - - 1000 0.995
Climate resistance 1 -
- h-g/F-C 0.4851 1200 0.996
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.3410 . 1400 0.995
A0 3.16995830E+00 - — Acid res. (powder) 3
AT 1 71536830602 C-t/F-C 0.7771 1600 0.993
- e-C' /F-C 0.4819 Mechanical properties 1800 0.986
A2 —-1.27440597E-04 - — 2000 0973
F-e/F-C 0.5181 Knoop hardness |623 (6)
A3 3.09253962E-02 FoFG 18290 Abrasion hardn 77 2200 0.942
A4 7.33513997E-04 ' ' > ase : [sti 004 2400 0.80
A5 6.01908390E-06 S:]””gs m‘; T Gpa] 28
A6 2.17380961E-06 Deviation of relative partial disp. Pee.lr mo’ : T a 0 31 0
A7 0.00000000E+00 APdC 0.0013 e Specific gravity
ress optical coef. 255
A8 0.00000000E+00 A PgF -0.0070 [1E-5 nm/cm.”Pal : 448
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 9.1 9.2 9.4 9.8 10.0 10.3 10.4 10.5 10.9 11.3 12.2 12.4 13.5 14.7 15.4
60 to 80(ref) 8.9 9.0 9.3 9.5 9.8 10.1 10.2 10.3 10.6 11.1 12.0 12.1 13.2 14.3 15.0

40 to 60 8.7 8.8 9.0 9.3 9.6 9.8 9.9 10.0 10.3 10.7 11.6 11.7 12.8 13.9 14.5

20 to 40 8.5 8.6 8.8 9.1 9.3 9.6 9.7 9.7 10.1 10.5 11.3 11.4 12.5 13.5 14.1
0to 20 8.4 8.4 8.6 8.9 9.1 9.4 9.5 9.5 9.9 10.2 11.0 11.1 12.1 13.1 13.7
-20to 0 8.3 8.3 8.5 8.8 9.0 9.2 9.3 9.4 9.7 10.1 10.8 10.9 11.9 12.8 13.3
-40 to -20 8.2 8.3 8.5 8.7 8.9 9.2 9.2 9.3 9.6 10.0 10.7 10.8 11.7 12.6 13.1
—60 to —40(ref.) 8.3 8.3 8.5 8.8 9.0 9.2 9.3 9.3 9.6 10.0 10.7 10.8 11.6 12.5 12.9
—70 to —60(ref.) 8.4 8.5 8.7 8.9 9.1 9.3 9.4 9.4 9.7 10.0 10.7 10.8 11.6 12.5 12.9

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 8.0 8.1 8.4 8.6 8.9 9.2 9.3 9.4 9.7 10.2 11.1 11.2 12.4 13.5 14.2

60 to 80 1.7 7.8 8.1 8.3 8.6 8.9 9.0 9.0 9.4 9.8 10.7 10.8 11.9 13.0 13.7

40 to 60 7.4 7.4 1.7 7.9 8.2 8.5 8.5 8.6 8.9 9.4 10.2 10.3 11.4 12.4 13.1
20~40 7.0 7.0 7.3 75 7.8 8.0 8.1 8.2 8.5 8.9 9.7 9.8 10.8 11.8 12.4
0to 20 6.6 6.6 6.9 7.1 7.3 7.6 7.7 7.7 8.0 8.4 9.2 9.3 10.3 11.2 11.8
-20to 0 6.2 6.3 6.5 6.7 6.9 7.2 7.2 7.3 7.6 8.0 8.7 8.8 9.7 10.6 11.2

-40 to -20 5.8 5.9 6.1 6.3 6.5 6.7 6.8 6.9 7.1 715 8.2 8.3 9.2 10.0 10.5

-60 to —40 5.5 5.5 5.7 5.9 6.1 6.3 6.4 6.4 6.7 7.0 7.7 7.8 8.6 9.4 9.9

—70 to —60 5.2 5.2 5.4 5.6 5.8 6.0 6.0 6.1 6.4 6.7 7.3 7.4 8.2 9.0 9.4

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.06685910E-01 Visible Infrared OHARA - HOYA -
Q1 7.84959792E+01 Power ser. eq. 0.7 6.3 C.D.GM - SCHOTT -
P2 2.55453961E-02 Frac. eq. (ref.) 0.6 6.7
Q2 3.84971138E-02 2020 4 | |5 P APSP
P3 3.94179537E-01 Prod. Frea. Ato D)) A | 207897 C?E‘f_”;'ov;‘(;‘)"e
Q3 6.35402469E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—LASFH" 1 S ng = 1.773870 Ne = 1.777769 774473
Glass code (e)
vqg = 47.25 Ve = 47.01 778470
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.73794 F-C [ 0.016377 339/273 A [nm] T
1.970 1.73956 F-C' | 0.016546 Color Code (80%/5%) 280 0.11
1530 1.74703 C—t | 0012720 365/275 ggg 8-%%
1.129 1.75387 C-A 0.005519 CClI 370 038
1.064 1.75515 d-C 0.004921 B 0.00 320 056
t 1.75623 e-C 0.008820 G 0.27 330 0.71
s 1.76047 g—d 0.020557 R 0.26 340 0.80
A 1.763430 g-F 0.009101 Thermal properties 350 0.87
— 360 0.924
(r: 1;22;2; T_gg 0'001643 CTE(-30,70) [1E-7/°C]| 60 370 0.954
c 1.769728 C—_ | 0.013499 OTE(R0st) e/l 380 0972
; Tg [C] 566 390 0.982
He—Ne 1.770456 e-C 0.008041 At [°C] 610 400 0.987
D 1.773725 F-e 0.008505 StP [°C] 523 420 0.992
d 1.773870 i~F — AP [°C] 552 440 0.995
e 1.777769 = 460 0.996
F 1785326 Sp_LC] 667 480 0.998
5 1.786274 Relative partial dispersion Ht cndct. [W/m-K]1| 0.917 500 0.998
1'794427 C-t/F-C 0.7767 Sp. heat [kJ/kg-K]| 0.542 550 0.999
£ ' C-AF-C| 0.3370 He diffus. [1E-6 m2/sec]| 0.365 600 0.999
d-C/F-C 0.3005 : : :
0.389 1.806771 Chemical properties [class] 700 0.998
d e-C/F-C 0.5386 , -
i - Acid res. (surface)| 4 800 0.997
g-d/F-C 1.2552 ,
Alkaline detergent res. 2 900 0.996
gF/F-C 0.5557 - - 1000 0.996
Climate resistance 1 -
_ h-g./F-C 0.4667 1200 0.997
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
A0 3.07264726E+00 e /F-C _ Aci 1400 0.997
. - — cid res. (powder) 3
AT 31831327602 C-t/F-C 0.8158 1600 0.992
- e-C' /F-C 0.4860 Mechanical properties 1800 0.981
A2 -1.35807482E-04 - — 2000 0.963
F-e/F-C 0.5140 Knoop hardness |668 (7)
A3 2.56144151E-02 FoFG — Abrasion hardn 69 2200 0.918
A4 4.99234278E-04 ' > ase : [sti 0732 2400 0.72
A5 4.16805552E-06 S:]””gs m‘; '[Gpa] 7
A6 7.01662918E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 302
A7 0.00000000E+00 APdC 0.0020 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF_| —0.0094 [1E-5 nm/omPa] | 219 4.64
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 6.8 6.9 7.1 7.3 15 1.7 7.8 7.9 8.1 8.5 9.2 9.2 10.1 10.9 11.4
60 to 80(ref) 6.6 6.7 7.0 7.2 714 7.6 7.6 1.7 8.0 8.3 8.9 9.0 9.8 10.6 11.1

40 to 60 6.5 6.6 6.8 7.0 7.2 1.4 714 15 1.7 8.1 8.7 8.8 9.5 10.3 10.7

20 to 40 6.4 6.4 6.7 6.8 7.0 7.2 7.3 7.3 7.6 7.9 8.5 8.5 9.3 9.9 10.4
0to 20 6.3 6.3 6.6 6.7 6.9 7.1 7.1 7.2 714 1.7 8.3 8.3 9.0 9.7 10.1
-20to 0 6.2 6.3 6.5 6.7 6.8 7.0 7.1 7.1 7.3 7.6 8.1 8.2 8.9 9.5 9.8
-40 to -20 6.3 6.3 6.5 6.7 6.9 7.0 7.1 7.1 7.3 7.6 8.1 8.2 8.8 9.3 9.7
—60 to —40(ref.) 6.4 6.5 6.7 6.8 7.0 7.1 7.2 7.2 7.4 7.6 8.1 8.2 8.8 9.3 9.6
—70 to —60(ref.) 6.6 6.6 6.8 7.0 7.1 7.3 7.3 7.4 7.6 7.8 8.3 8.3 8.9 9.4 9.7

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 5.7 5.8 6.0 6.2 6.4 6.6 6.7 6.8 7.0 7.4 8.0 8.1 8.9 9.7 10.2

60 to 80 5.5 5.5 5.8 6.0 6.2 6.4 6.4 6.5 6.8 7.1 7.7 7.8 8.6 9.4 9.8

40 to 60 5.2 5.2 5.5 5.6 5.8 6.0 6.1 6.1 6.4 6.7 7.3 7.4 8.1 8.8 9.3
20~40 4.8 4.9 5.1 5.3 5.5 5.7 5.7 5.8 6.0 6.3 6.9 7.0 7.7 8.3 8.8
0to 20 4.5 4.6 4.8 5.0 5.1 5.3 5.4 5.4 5.6 5.9 6.5 6.5 7.2 7.8 8.2
-20to 0 4.2 4.3 4.5 4.6 4.8 5.0 5.0 5.1 5.3 5.5 6.1 6.1 6.7 7.3 7.7

-40 to -20 3.9 4.0 4.2 4.3 4.5 4.6 4.7 4.7 4.9 5.2 5.6 5.7 6.3 6.8 7.2

-60 to —40 3.6 3.7 3.8 4.0 4.1 4.3 4.3 44 45 438 5.2 5.3 5.8 6.3 6.6

—70 to —60 3.4 3.4 3.6 3.7 3.9 4.0 4.0 4.1 4.3 45 4.9 5.0 5.5 6.0 6.2

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.19883894E-01 Visible Infrared OHARA - HOYA -
Q1 7.82325824E+01 Power ser. eq. 0.6 59 C.D.GM - SCHOTT -
P2 5.95526753E-02 Frac. eq. (ref.) 0.6 6.7
Q2 2.28375819E-02 2020 4 | |5 P APSP
P3 3.49042354E-01 Prod. Freq. (A to D)| A | SoTa—2=1 P:zr(lisr;;e;nce
Q3 4.69309032E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—LASFH" 28 Ng = 1.790630 Ne = 1.794812 791450
Glass code (e)
Vg = 4498 Vo = 4474 795447
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75381 F-C [ 0.017576 348/303 A [nm] T
1.970 1.75536 F-C' | 0017767 Color Code (80%/5%) 280 -
1530 176263 C+ 0013416 380/305 2 o0
1129 176952 C-A__ | 0.005865 ccl 310 0.14
t 1.77195 e-C 0.009442 G 0.49 330 057
s 1.77638 g—d 0.022152 R 0.51 340 0.71
A 1.779505 g-F 0.009836 Thermal properties 350 0.81
— 360 0.88
(r: 1;2?358 T_gg 0'00§296 CTE(-30,70) [1E-7/°C][ 58 370 0.928
c 1786201 C—t | 0014247 OTE(100300) NE-7/°CY]_T6 380 0954
; Tg [C] 560 390 0.969
He—Ne 1.786978 e-C 0.008611 At [°C] 608 200 0977
D 1.790475 F-e 0.009156 StP [°C] 519 420 0.985
d 1.790630 i~F — AP [°C] 550 440 0.989
e 1.794812 s T°C] 666 460 0.992
F 1.802946 . — 480 0.995
5 1803968 Relative partial dispersion Ht cndct. [W/m-K]| 0.898 500 0.996
1.81 2782 C-t/F-C 0.7633 Sp. heat [kJ/kg-K]| 0.517 550 0.998
£ ' C-AF-C| 03337 He diffus. [1E-6 m2/sec]] 0.37 1 600 0.998
d-C/F-C 0.2993 : : :
0.389 1.826196 Chemical properties [class] 700 0.998
d e-C./F-C 0.5372 , -
i - Acid res. (surface)| 4 800 0.997
g-d/F-C 1.2604 ,
Alkaline detergent res. 1 900 0.997
gF/F-C 0.5596 - - 1000 0.997
Climate resistance 1 .
_ h-g/F-C 0.4720 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
A0 3.12617289E+00 e /F-C _ Acid res. (powder)| 3 1400 0998
N _1'31 =501 17E-02 C-t/F-C 0.8019 : 1600 0.994
- e-C' /F-C 0.4847 Mechanical properties 1800 0.985
A2 | 569591169E-05 F-e/F-C'| 05153 Knoop hardness |621 (6) 2000 0.968
A3 2.74060420E-02 e e = 2200 0.935
A4 6.35024687E-04 ' > rosen :r[glefj o 2400 0.77
A5 —3.03984369E-06 S:]””gs m‘; T Gpa] 260
A6 1.40200840E-06 Deviation of relative partial disp. Pee.lr mo’ : T a 0 299
A7 0.00000000E+00 APdC 0.0018 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF_| -0.0093 [1E-5 nm/om,“Pa] | 2-20 468
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 6.6 6.7 6.9 7.2 1.4 1.7 1.7 7.8 8.1 8.4 9.2 9.3 10.1 11.0 11.6
60 to 80(ref) 6.5 6.5 6.9 7.1 7.3 15 7.6 7.6 7.9 8.3 9.0 9.1 9.9 10.7 11.3

40 to 60 6.3 6.4 6.7 6.9 7.1 7.3 714 714 1.7 8.0 8.7 8.8 9.6 10.4 10.9

20 to 40 6.2 6.3 6.5 6.7 6.9 7.1 7.2 7.3 15 7.8 8.5 8.6 9.3 10.1 10.6
0to 20 6.1 6.2 6.4 6.6 6.8 7.0 7.1 7.1 714 1.7 8.3 8.4 9.1 9.9 10.3
-20to 0 6.0 6.1 6.4 6.6 6.8 6.9 7.0 7.1 7.3 7.6 8.2 8.3 9.0 9.7 10.1
-40 to -20 6.1 6.2 6.4 6.6 6.8 7.0 7.0 7.1 7.3 7.6 8.1 8.2 8.9 9.5 10.0
—60 to —40(ref.) 6.2 6.3 6.5 6.7 6.9 7.1 7.1 7.2 7.4 1.7 8.2 8.3 8.9 9.5 10.0
—70 to —60(ref.) 6.4 6.5 6.7 6.9 7.0 7.2 7.3 7.3 1.5 7.8 8.3 8.4 9.0 9.6 10.0

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 5.5 5.6 5.9 6.1 6.3 6.6 6.6 6.7 7.0 7.3 8.0 8.1 9.0 9.8 10.4

60 to 80 5.3 5.4 5.6 5.9 6.1 6.3 6.4 6.4 6.7 7.0 7.7 7.8 8.6 9.5 10.0

40 to 60 5.0 5.0 5.3 5.5 5.7 5.9 6.0 6.1 6.3 6.7 7.3 7.4 8.2 9.0 9.5
20~40 4.6 4.7 5.0 5.2 5.4 5.6 5. 5.7 6.0 6.3 6.9 7.0 7.7 8.5 9.0
0to 20 4.3 4.4 4.7 49 5.0 5.2 5.3 5.3 5.6 5.9 6.5 6.6 7.3 8.0 8.5
-20to 0 4.0 4.1 4.3 4.5 4.7 49 4.9 5.0 5.2 5.5 6.1 6.2 6.8 15 8.0

-40 to -20 3.7 3.8 4.0 4.2 4.4 4.5 4.6 4.6 4.9 5.1 5.7 5.7 6.4 7.0 1.4

-60 to —40 3.4 3.5 3.7 3.9 4.0 4.2 4.2 4.3 45 4.7 5.3 5.3 5.9 6.5 6.9

—70 to —60 3.1 3.2 3.4 3.6 3.8 3.9 4.0 4.0 4.2 45 4.9 5.0 5.6 6.2 6.5

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.75366360E-01 Visible Infrared OHARA - HOYA -
Q1 1.18044579E+02 Power ser. eq. 0.7 6.8 C.D.GM - SCHOTT -
P2 5.61572070E-02 Frac. eq. (ref.) 0.8 10.7
Q2 2.51310454E-02 2020 4 | |5 P APSP
P3 358585847E-01 Prod. Freq. (A to D)| B | e P:zr(lisr;;e;nce
Q3 4.88199048E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q—LASFH588 Ng = 1.851080 Ne = 1.856120 851401
Glass code (e)
vg = 4012 Ve = 39.88 856399
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.80962 F-C  [0.021211 368/328 A [nm] T
1.970 181124 F-C' | 0.021467 Color Code (70%/5%) 280 -
1530 1.81888 Ct__ 0015694 375/330 2 =
1.129 1.82635 C-A’ 0.006951 CClI 310 —
1.064 1.82783 d-C 0.006299 B 0.00 320 =
t 1.82909 e-C 0.011339 G 1.07 330 0.07
s 1.83417 g—d 0.026971 R 1.11 340 0.26
A 1.837830 g-F 0.012059 Thermal properties 350 0.51
— 360 0.70
r 1.841276 h g 0.010274 CTEC30.70) [1E-7/°CT] 61 70 082
C 1.844781 i-g 0.028380 5 -
: i CTE(100,300) [1E-7/°C]| 76 380 0.89
C 1.845773 C-t 0.016686 5
; Tg [C] 589 390 0.930
He—Ne 1.846702 e-C 0.010347 At [°C] 631 400 0.949
D 1.850893 F-e 0.011120 StP [°C] 548 420 0.970
d 1.851080 i~F 0.039191 5 440 0.980
AP [°C] 579
e 1.856120 = 460 0.985
F 1865992 Sp_LC] 695 480 0.990
5 1.867240 Relative partial dispersion Ht cndct. [W/m-K]| 0.846 500 0.994
1.878051 C-t/F-C 0.7399 Sp. heat [kJ/kg K]| 0.444 550 0.997
£ ' C-A/F-C| 03277 He diffus. [1E-6 m2/sec]| 0.379 600 0.998
d-C/F-C 0.2970 : : :
0.389 1.894715 CFC 05346 Chemical properties [class] 700 0.998
i 1.906431 e_d o T 12716 Acid res. (surface)] 4 800 0.999
£ : Alkaline detergent res. 1 900 0.999
gF/F-C 0.5685 - - 1000 0.999
Climate resistance 1 -
- h-g/F-C 0.4844 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.3380 . 1400 0.999
A0 3.32552726E+00 - — Acid res. (powder) 2
AT 32706113602 C-t/F-C 0.7773 1600 0.997
- e-C' /F-C 0.4820 Mechanical properties 1800 0.991
A2 —1.49120991E-04 — 2000
F-e/F-C 0.5180 Knoop hardness |611 (6)
A3 3.39899628E 02 FF-C| 18256 Abrasion hardness| 63 2200
A4 8.11209445E-04 ' ' > ase : [sti 555 2400
A5 5.79662969E-06 S:]””gs m‘; T Gpa] 170
A6 2.35145894E-06 Deviation of relative partial disp. Pee.lr mo’ : T a 0 301
A7 0.00000000E+00 APdC 0.0017 e Specific gravity
ress optical coef. 1.95
A8 0.00000000E+00 A PgF -0.0085 [1E-5 nm/cm.”Pal : 5.03
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 5.7 5.8 6.0 6.3 6.6 6.8 6.9 7.0 714 7.8 8.7 8.8 9.9 11.0 11.7
60 to 80(ref) 5.6 5.7 6.0 6.2 6.4 6.7 6.7 6.8 7.2 7.6 8.5 8.6 9.6 10.7 11.4

40 to 60 54 5.5 5.8 6.0 6.2 6.5 6.5 6.6 6.9 7.3 8.2 8.3 9.3 10.3 11.0

20 to 40 5.3 54 5.6 5.8 6.1 6.3 6.4 6.4 6.7 7.1 7.9 8.1 9.0 9.9 10.6
0to 20 5.2 5.3 5.5 5.7 5.9 6.2 6.2 6.3 6.6 7.0 1.7 7.8 8.7 9.6 10.2
-20to 0 5.2 5.2 5.5 5.7 5.9 6.1 6.2 6.2 6.5 6.9 7.6 1.7 8.5 9.4 9.9
-40 to -20 5.2 5.3 5.5 5.7 5.9 6.1 6.2 6.2 6.5 6.8 15 7.6 8.4 9.2 9.7
—60 to —40(ref.) 5.3 5.4 5.6 5.8 6.0 6.2 6.3 6.3 6.6 6.9 7.6 7.7 8.4 9.2 9.7
—70 to —60(ref.) 5.5 5.6 5.8 6.0 6.2 6.4 6.4 6.5 6.7 7.1 7.7 7.8 8.5 9.2 9.7

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90 4.6 4.7 5.0 5.2 5.4 5.7 5.8 5.8 6.2 6.6 7.6 8.7 9.8 10.5

60 to 80 4.3 4.4 4.7 49 5.2 5.4 5.5 5.6 5.9 6.3 7.3 8.3 9.4 10.1

40 to 60 4.0 4.1 4.4 4.6 4.8 5.1 5.1 5.2 5.5 5.9 6.9 7.8 8.8 9.5
20~40 3.7 3.8 4.0 4.2 4.5 4.7 438 438 5.1 5.5 6.4 7.3 8.3 8.9
0to 20 3.4 3.5 3.7 3.9 4.1 4.3 44 45 438 5.1 6.0 6.8 7.7 8.3
-20to 0 3.1 3.1 3.4 3.6 3.7 4.0 4.0 4.1 44 4.7 5.5 6.3 7.2 7.7

-40 to -20 2.7 2.8 3.0 3.2 3.4 3.6 3.7 3.7 4.0 4.3 5.1 5.8 6.6 7.1

-60 to —40 2.4 2.5 2.7 2.9 3.0 3.2 3.3 3.3 3.6 3.9 4.6 5.4 6.1 6.5

—70 to —60 2.2 2.3 2.5 2.6 2.8 3.0 3.0 3.1 3.3 3.6 43 5.0 5.7 6.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.02240636E-01 Visible Infrared OHARA - HOYA -
Q1 7.31619862E+01 Power ser. eq. 09 54 C.D.GM - SCHOTT -
P2 2.59099510E-02 Frac. eq. (ref.) 0.7 6.4
Q2 3.79977305E-02 2020 4 | |5 P APSP
P3 4.10764462E-01 Prod. Frea. Ato D)) A | SO ToA—T 1o Goda
Q3 6.40344197E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q-LASFH59S N = 1820980  n, = 1.825572 T
Glass code (e)
vqg = 4250 Vo = 4225 826423
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.78242 F-C [ 0.019316 360/314 A [nm] T
1.970 1.78396 F-C' | 0.019541 Color Code (80%/5%) 280 -
1530 179121 C—t__|0.014436 400/315 2 =
1.129 1.79825 C-A’ 0.006368 CClI 310 —
1.064 1.79962 d-C 0.005752 B 0.00 320 013
t 1.80079 e-C 0.010344 G 0.82 330 0.33
s 1.80550 g—d 0.024477 R 0.87 340 0.53
A 1.808860 g-F 0.010913 Thermal properties 350 0.69
— 360 0.80
r 1.812021 h g 0.009255 CTEC3070) [1E-7/°C]] 60 70 088
C 1.815228 i-g 0.025458 - -
: i CTE(100,300) [1E-7/°C]| 77 380 0.920
C 1.816134 C-t 0.015342 5
; Tg [C] 596 390 0.950
He—Ne 1.816983 e-C 0.009438 5 400 0.961
- At [°C] 640 .
D 1.820810 F-e 0.010103 StP [°C] 552 420 0.976
d 1.820980 i~F 0.035240 5 440 0.983
AP [°C] 584
e 1.825572 = 460 0.987
F 1834544 sp_[c] 700 480 0.992
5 1.835675 Relative partial dispersion Ht cndct. [W/m-K]| 0.722 500 0.995
1.845457 C-t/F-C 0.7474 Sp. heat [kJ/kg-K]| 0.404 550 0.997
£ ' C-AFC| 03297 He diffus. [1E-6 m2/sec]| 0.372 600 0.998
d-C/F-C 0.2978 : : :
0.389 1.860446 CFC 05355 Chemical properties [class] 700 0.998
i 1.870915 ° : Acid res. (surface)] 2 800 0.997
g-d/F-C 1.2672 o
aline detergent res. 1 900 0.995
gF/F-C 0.5650 - - 1000 0.996
Climate resistance 1 .
_ h-g./F-C 0.4791 1200 0.997
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.3180 . 1400 0.995
A0 3.22581362E+00 - — Acid res. (powder) 3
N 1 28335027E-02 C-t/F-C 0.7851 1600 0.991
- e-C' /F-C 0.4830 Mechanical properties 1800 0.985
A2 —9.26420505E-05 - — 2000 0973
F-e/F-C 0.5170 Knoop hardness |615 (6)
A3 3.04553203E-02 FoFG 18034 Abrasion hardn 68 2200 0.942
A4 7.47766899E—-04 ' ' > ase : [sti 62 2400 0.80
A5 —1.21365984E-06 S:]””gs m‘; T Gpa] 203
A6 1.90023535E-06 Deviation of relative partial disp. Pee.lr mo’ : T a 0 308
A7 0.00000000E+00 APdC 0.0014 Str:';sfpr;:alraco':f : Specific gravity
A8 0.00000000E+00 APgF_| -0.0081 [1E-5 nm/om,“Pa] | 2-00 481
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 6.7 6.8 7.0 7.3 7.6 7.8 7.9 7.9 8.3 8.7 9.5 9.6 10.5 11.5 12.1
60 to 80(ref) 6.6 6.6 6.9 7.1 714 7.6 1.7 7.8 8.1 8.5 9.2 9.3 10.2 11.2 11.8

40 to 60 6.4 6.4 6.7 6.9 7.2 1.4 15 15 7.8 8.2 8.9 9.0 9.9 10.8 11.4

20 to 40 6.2 6.3 6.5 6.7 7.0 7.2 7.3 7.3 7.6 8.0 8.7 8.8 9.6 10.5 11.1
0to 20 6.1 6.2 6.4 6.6 6.8 7.0 7.1 7.2 15 7.8 8.5 8.6 9.4 10.3 10.8
-20to 0 6.0 6.1 6.3 6.5 6.7 6.9 7.0 7.1 7.3 1.7 8.3 8.4 9.2 10.0 10.6
-40 to -20 6.0 6.1 6.3 6.5 6.7 6.9 7.0 7.0 7.3 7.6 8.3 8.3 9.1 9.9 10.4
—60 to —40(ref.) 6.1 6.2 6.4 6.6 6.8 7.0 7.1 7.1 7.4 1.7 8.3 8.4 9.1 9.9 10.4
—70 to —60(ref.) 6.3 6.4 6.6 6.8 6.9 7.1 7.2 7.3 1.5 7.8 8.4 8.5 9.2 9.9 10.4

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 5.6 5.7 6.0 6.2 6.4 6.7 6.8 6.8 7.1 715 8.3 8.4 9.3 10.3 10.9

60 to 80 5.4 5.4 5.7 5.9 6.2 6.4 6.5 6.5 6.8 7.2 8.0 8.1 9.0 9.9 10.5

40 to 60 5.0 5.1 5.3 5.6 5.8 6.0 6.1 6.1 6.4 6.8 15 7.6 8.5 9.4 10.0
20~40 4.7 4.7 5.0 5.2 5.4 5.6 5.7 5.7 6.0 6.4 7.1 7.2 8.0 8.9 9.4
0to 20 4.3 4.4 4.6 4.8 5.0 5.2 5.3 5.4 5.6 6.0 6.6 6.7 15 8.4 8.9
-20to 0 4.0 4.0 4.2 4.4 4.6 4.8 4.9 5.0 5.2 5.5 6.2 6.3 7.1 7.9 8.4

-40 to -20 3.6 3.7 3.9 4.1 4.3 4.5 45 4.6 438 5.1 5.8 5.8 6.6 7.3 7.8

-60 to —40 3.3 3.3 3.5 3.7 3.9 4.1 4.1 4.2 44 4.7 5.3 5.4 6.1 6.8 7.3

—70 to —60 3.0 3.1 3.3 3.4 3.6 3.8 3.8 3.9 4.1 44 5.0 5.1 5.7 6.4 6.9

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.17189783E-01 Visible Infrared OHARA - HOYA -
Q1 8.45174088E+01 Power ser. eq. 0.6 6.4 C.D.GM - SCHOTT -
P2 3.58162927E-02 Frac. eq. (ref.) 0.9 7.4
Q2 3.20065079E-02 2022-7-1 1Prod. Freq
P3 390078540E-01| [Prod Frea(AtoD)] D | o ST
Q3 5.73410961E-03 HIKARI GLASS CO., LTD.




Glass code (d)

Q—LASFPHZS Ng = 1.765437 ne = 1.769334 765468
Glass code (e)
Vg = 46.75 Ve = 46.51 769465
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.72940 F-C [ 0.016373 348/282 A [nm] T
1.970 1.73104 F-C' | 0.016543 Color Code (80%/5%) 280 0.04
1530 1.73858 Ct | 0012717 375/285 ggg 8-;8
1.129 1.74544 C-A 0.005516 CCI 370 0'30
1.064 1.74672 d-C 0.004918 B 0.00 320 047
t 1.74780 e-C 0.008815 G 0.32 330 0.62
s 1.75204 g—d 0.020566 R 0.33 340 0.74
A 1.755003 g F 0.009111 Thermal properties 350 0.83
— 360 0.89
r 1.757753 h g 0.007664 CTEC30.70) [1E-7/°C]] 53 70 .53

C 1.760519 i-g 0.020938 < :

’ - CTE(100,300) [1E-7/°C]| 69 380 0.960

C 1.761297 C-t 0.013495 5

- Tg [C] 572 390 0.974
He—Ne 1.762025 e-C 0.008037 At [°C] 608 400 0.982
D 1.765292 F-e 0.008506 StP [°C] 528 420 0.990
d 1.765437 i~F 0.029101 5 440 0.993
AP [°C] 558
e 1.769334 = 460 0.995
F 1776892 Sp_LC] 668 480 0.996
5 1.777840 Relative partial dispersion Ht cndct. [W/m-K]| 0.819 500 0.997
1.786003 C-t/F-C 0.7767 Sp. heat [kJ/kg-K]| 0.493 550 0.998
£ ' C-AF-C| 0.3369 He diffus. [1E-6 m2/sec]| 0.367 600 0.998
d-C/F-C 0.3004 : : :
0.389 1.798386 CFC 05384 Chemical properties [class] 700 0.998
i 1.806941 ° : Acid res. (surface)] 6 800 0.998
g-d/F-C 1.2561 ,
Alkaline detergent res. 3 900 0.998
gF/F-C 0.5565 - - 1000 0.998
Climate resistance 1 -
- h-g./F-C 0.4681 1200 0.998
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2788 . 1400 0.994
A0 3.04304370E+00 - — Acid res. (powder) 3
AT 1 3016986 1E-02 C-t/F-C 0.8158 1600 0.990
- e-C' /F-C 0.4858 Mechanical properties 1800 0.979
A2 -1.75012562E-04 - — 2000 0958
F-e/F-C 0.5142 Knoop hardness |611 (6)
A3 2.56037330E-02 — Fo 17591 Abracio Fard 25 2200 0.89
A4 4.48879136E-04 ' ' > ase : [sti T35 2400 0.67
A5 1.13138900E—-05 S:]””gs m‘; '[Gpa] 235
A6 4.69755261E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 303
A7 0.00000000E+00 APdC 0.0021 e Specific gravity
ress optical coef. 243
A8 0.00000000E+00 A PgF -0.0095 [1E-5 nm/cm.”Pal : 452
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90(ref) 7.8 7.9 8.1 8.3 8.5 8.8 8.8 8.9 9.2 9.5 10.2 10.3 11.1 11.9 12.4
60 to 80(ref) 7.6 1.7 8.0 8.1 8.3 8.5 8.6 8.7 8.9 9.3 9.9 10.0 10.8 11.6 12.1

40 to 60 7.4 7.5 1.7 7.9 8.1 8.3 8.4 8.4 8.7 9.0 9.6 9.7 10.5 11.2 11.7

20 to 40 7.2 7.3 7.5 1.7 7.9 8.1 8.1 8.2 8.4 8.7 9.4 9.4 10.2 10.9 11.3
0to 20 7.1 7.1 7.4 15 1.7 7.9 7.9 8.0 8.2 8.5 9.1 9.2 9.9 10.6 11.0
-20to 0 7.0 7.0 7.3 714 7.6 7.8 7.8 7.9 8.1 8.4 9.0 9.0 9.7 10.3 10.8
-40 to -20 7.0 7.0 7.2 714 15 1.7 7.8 7.8 8.0 8.3 8.8 8.9 9.5 10.2 10.6
—60 to —40(ref.) 7.0 7.1 7.3 7.4 7.6 7.8 7.8 7.8 8.1 8.3 8.8 8.9 9.5 10.1 10.5
—70 to —60(ref.) 7.2 7.2 7.4 7.6 1.7 7.9 7.9 8.0 8.2 8.4 8.9 9.0 9.6 10.1 10.5

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F F g h 0.389
80 to 90 6.7 6.8 7.1 7.2 7.4 7.7 7.7 7.8 8.1 8.4 9.1 9.2 10.0 10.7 11.3

60 to 80 6.5 6.5 6.8 7.0 7.1 7.4 7.4 715 7.7 8.1 8.7 8.8 9.6 10.3 10.8

40 to 60 6.1 6.2 6.4 6.6 6.8 6.9 7.0 7.1 7.3 7.6 8.3 8.3 9.1 9.8 10.3
20~40 5.7 5.8 6.0 6.2 6.4 6.5 6.6 6.6 6.9 7.2 7.8 7.9 8.6 9.3 9.7
0to 20 5.4 5.4 5.6 5.8 6.0 6.1 6.2 6.2 6.5 6.8 7.3 7.4 8.1 8.7 9.2
-20to 0 5.0 5.0 5.2 5.4 5.6 5.7 5.8 5.8 6.1 6.3 6.9 6.9 7.6 8.2 8.6

-40 to -20 4. 4.7 4.9 5.0 5. 5.3 5.4 5.4 5.6 5.9 6.4 6.5 7.1 7.7 8.1

-60 to —40 4.3 4.3 4.5 4.6 4.8 49 5.0 5.0 5.2 5.5 6.0 6.0 6.6 7.2 15

—70 to —60 4.0 4.0 4.2 4.3 4.5 4.6 4.7 4.7 4.9 5.1 5.6 5.7 6.2 6.8 7.1

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.07605967E-01 Visible | Infrared OHARA - HOYA -
Q1 6.96851002E+01 Power ser. eq. 0.6 59 C.D.GM - SCHOTT -
P2 3.65825717E-02 Frac. eq. (ref.) 0.7 5.7
Q2 2.77552514E-02 2020 4 | |5 P APSP
P3 3.68566643E-01 Prod. Freq. (A to D)| A | 2015-4-1 1;';mesdrint|io:nce
Q3 5.42179225E-03 HIKARI GLASS CO., LTD.




Glass code (d)
Q—LASFPHSS Ng = 1.795256 Ne = 1.799438 795453
Glass code (e)
Vg = 45.25 = 45.01 799450
Spectral |.| Refractive idx Partial dispersion Internal CC (80%/5%) Internal trans. (10mm)
2.058 1.75803 F-C  [0.017574 351/283 A [nm] T
1.970 1.75965 F-C' | 0.017763 Color Code (80%/5%) 280 -
1530 1.76712 C—t | 0013458 380/290 ggg 8'(1)2
1129 1.77409 C-A__ | 0.005877 ccl 310 0.22
1.064 1.77541 d-C 0.005264 B 0.00 320 039
t 1.77653 e-C 0.009446 G 0.45 330 056
s 1.78098 g—d 0.022132 R 0.46 340 0.69
A 1.784115 gF 0.009822 Thermal properties 350 0.79
— 360 0.87
r 1.787040 h g 0.008276 GTEC30.70) [1E-7/°C]] 59 70 5.590
C 1.789992 i-g 0.022639 5 -
: i CTE(100,300) [1E-7/°C]| 75 380 0.949
C 1.790824 C-t 0.014290 5
- Tg [C] 586 390 0.966
He—Ne 1.791602 e-C 0.008614 5 400 0977
- At [°C] 628 .
D 1.795101 F-e 0.009149 StP [°C] 545 420 0.986
d 1.795256 i~F 0.031440 S 440 0.990
AP [°C] 575
e 1.799438 = 460 0.993
F 1.807566 sp_[*cl 638 480 0.995
5 1.808587 Relative partial dispersion Ht cndct. [W/m-K]| 0.849 500 0.997
1.81 7388 C-t/F-C 0.7658 Sp. heat [kJ/kg-K]| 0.489 550 0.998
£ ' C-AF-C| 03344 He diffus. [1E-6 m2/se01| 0.360 600 0.998
d-C/F-C 0.2995 : : :
0.389 1.830767 CFC 05375 Chemical properties [class] 700 0.998
i 1.840027 ° - Acid res. (surface)| 4 800 0.995
g-d/F-C 1.2594 ,
Alkaline detergent res. 2 900 0.992
gF/F-C 0.5589 - - 1000 0.994
Climate resistance 1 -
- h-g./F-C 0.4709 1200 0.999
Coef. disp. form. (pwr ser.) - Water res. (powder) 1
i-g/F-C 1.2882 . 1400 0.994
A0 3.14195165E+00 - — Acid res. (powder) 3
AT 1 29889243602 C-t/F-C 0.8045 1600 0.991
v —1.59736617E—04 e-C'/F-C 0.4849 Mechanical properties 1800 0.980
- F-e/F-C 0.5151 Knoop hardness |660 (7) 2000 0.964
A3 2.79148154E-02 P 17700 Abrasion hardn 60 2200 0.920
A4 5.09887221E-04 ' ' > ase : [sti 85 2400 0.73
A5 1.32658761E-05 S:]””gs m‘; T Gpa] 255
A6 5.14839040E-07 Deviation of relative partial disp. Pee.lr mo’ : T a 0 303
A7 0.00000000E+00 APdC 0.0019 e Specific gravity
ress optical coef.
A8 0.00000000E+00 APgF_| -0.0095 [1E-5 nm/om,“Pa] | 2-20 483
Relative An/AT [1E-6/°C]

Temp. [C] 1.083 t s A r C C [He-Ne|[ d e F g h 0.389
80 to 90(ref) 6.9 7.0 7.2 15 1.7 7.9 8.0 8.0 8.3 8.6 9.4 10.2 - -
60 to 80(ref) 6.8 6.9 7.1 7.3 15 1.7 7.8 7.8 8.1 8.4 9.2 10.0 - -

40 to 60 6.6 6.7 6.9 7.1 7.3 15 7.6 7.6 7.9 8.2 8.9 9.7 - -

20 to 40 6.4 6.5 6.7 6.9 7.1 7.3 714 714 1.7 8.0 8.7 9.5 - -
0to 20 6.3 6.4 6.6 6.8 7.0 7.2 7.2 7.3 15 7.8 8.5 9.3 - -
-20to 0 6.2 6.3 6.5 6.7 6.9 7.1 7.1 7.2 714 1.7 8.4 9.1 - -
-40 to -20 6.2 6.3 6.5 6.7 6.9 7.1 7.1 7.2 714 1.7 8.4 9.1 - -
—60 to —40(ref.) 6.3 6.4 6.6 6.8 7.0 7.2 7.2 7.3 715 7.8 8.4 9.1 - -
—70 to —60(ref.) 6.5 6.6 6.8 7.0 7.1 7.3 7.4 7.4 7.6 7.9 8.5 9.2 - -

Absolute An/AT [1E-6/°C]

Temp. ['C] 1.083 t s A r C C [He-Ne|[ d e F ’ g h 0.389
80 to 90 5.8 5.9 6.2 6.4 6.6 6.8 6.8 6.9 7.2 715 8.1 2 9.0 - -

60 to 80 5.6 5.7 5.9 6.1 6.3 6.5 6.6 6.6 6.9 7.2 7.8 9 8.7 - -

40 to 60 5.2 5.3 5.6 5.8 5.9 6.1 6.2 6.2 6.5 6.8 7.4 5 8.3 - -
20~40 4.9 5.0 5.2 5.4 5.6 5.8 5.8 5.9 6.1 6.4 7.0 1 7.8 - -
0to 20 4.5 4.6 4.9 5.0 5.2 5.4 5.4 5.5 5.7 6.0 6.6 7 7.4 - -
-20to 0 4.2 4.3 4.5 4.7 4.8 5.0 5.1 5.1 5.4 5.6 6.2 3 7.0 - -

-40 to -20 3.9 3.9 4.1 4.3 4.5 4.7 4.7 4.7 5.0 5.2 5.8 9 6.6 - -

-60 to —40 3.5 3.6 3.8 4.0 4.1 4.3 4.3 44 4.6 4.9 5.4 5 6.1 - -

—70 to —60 3.2 3.3 3.5 3.7 3.8 4.0 4.1 4.1 4.3 4.6 5.1 2 5.8 - -

Coef. disp. form. (frac. eq. ) (ref.) Fitting error of disp. form. o [1E—6] Similar glass type
P1 1.13060928E-01 Visible Infrared OHARA - HOYA -
Q1 7.62209754E+01 Power ser. eq. 0.7 11.1 C.D.GM - SCHOTT -
P2 4.52648971E-02 Frac. eq. (ref.) 0.8 11.0
Q2 2.65887976E-02 2020 4 | |5 P APSP
P3 3.71328872E-01| [Prod Frea AtoD)] A | 2015-4-T [Tt edition
Q3 5.26870734E-03 HIKARI GLASS CO., LTD.




