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Optical Glass

1 Classification and Designation of Optical Glass Types

1.1 Classification of Optical Glass Types
Optical glass can be classified into 17 groups according to its different refractive

index (ng) and dispersion coefficient (vg) positions in the ng-vg diagram and their

chemical composition (Table 1).

Table 1
Group CDGM Group CDGM

Fluorine Crown FK Light Flint QF
Light Crown QK Flint F
Crown K Barium Flint BaF
Phosphate Crown PK Dense Barium Flint ZBaF
Dense Phosphate Crown ZPK Dense Flint ZF
Barium Crown BaK Lanthanum Flint LaF
Dense Crown ZK Dense Lanthanum Flint ZLaF
Lanthanum Crown LaK Special Flint TF
Crown Flint KF

1.2 Designation of Optical Glass Types
Each optical glass type within a group is designated by an abbreviated group

symbol and a number. In addition to our glass type designation, a six-digital code is
listed in this catalogue. The first three digitals indicate the three numbers after the
decimal point of the glass refractive index and the last three digitals indicate the
Abbe-number, for example H-K9L ng =1.51680, vq =64.20, its code comes to be
“517642”.

1.3 Designation of the Optical Glass without Lead, Arsenic and Cadmium
The optical glass without lead, arsenic and cadmium and other radioactive

elements is expressed by a prefix “H-" indicating its environment-friendly

characteristics, for example: H-K9L.

19




1.4 Designation of Low Softening Point Glass Types

Low softening point glass type without lead, arsenic and cadmium and other
radioactive elements is prefixed by “D-", for example, D-K9.
1.5 Designation of High Transmittance Glass Types

High transmittance and ultra-high transmittance glass are prefixed with “GT”
and “TT” respectively, which refer to the first letter in Pinyin “Gao Tou” and “Te
Tou”. For example, H-ZF52GT. H-ZF52TT.
1.6 Other Designation

L: used after digit as suffix means the refractive index difference <£100x107,
as compared with the standard refractive index of the same type in GB/T 903, for
example H-K9L ; L before digit means the same refractive index as the same type in
GB/T 903, but with different dispersion and basically the same physical-chemical
properties, for example H-LaFL5.

A. B. C. D. E: letters after digit indicate the composition improvement times,
with basically the same optical property and changes for physical-chemical properties.

N: processing improvement for rare chemical material reduction and better glass
property, results in changes of both optical and physical-chemical properties, for

example H-ZLaF68N.

2 Optical Properties

2.1 Refractive Index
The 5-decimal refractive indices are given according to the following 14 spectral

lines in Table 2. The precise measurement methods of those spectral lines are
specified in GB/T 7962.11-2010.
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Table 2

Spectral lines Elements Wavelength Spectral lines Elements Wavelength
(nm) (nm)
Ultraviolet mercury line i Hg 365.01 |Yellow sodium line D Na 589.29
\Violet mercury line h Hg 404.66  Helium-neon gas laser | He-Ne 632.80
Blue mercury line g Hg 435.84 [Red cadmium line C’ Cd 643.85
Blue cadmium line F’ Cd 479.99 Red hydrogen line C H 656.27
Blue hydrogen line F H 486.13 |Red helium line r He 706.52
Green mercury line e Hg 546.07 |Infrared cesium line s Cs 852.11
Yellow helium line d He 587.56 [Infrared mercury line t Hg 1013.98

2.2 Dispersion and Abbe Number
The central dispersion is expressed by ng-nc or ng-nc:, while the dispersion

coefficient (also “Abbe number”) is defined:
vg=( Ng —1)/( Ne-nc)
or ve=( Ne —1)/( Np-nc)
2.3 Dispersion Formula
In the spectral range of 365.01nm~1013.98nm, the refractive index at other
wavelength can be calculated according to the following dispersion formula:
N% = Ag + Alh>+ Aok + A+ AL+ Ag)®
Where: Ag~As—calculating constants (change with different glass types, and are
listed in the data sheets );
A—wave length, pm;
n—the calculated refractive index.
2.4 Relative Partial Dispersion
At the wavelength of x and y, the relative partial dispersion Py, can be
expressed by the following formula:
Pxy =( nx—ny)/( Ne-nc)
P’xy=(nx=ny)/ (Ne--nc)
The value of Ps;, Pcs, Pac , Ped , Pgr, P'st, P'cs, Plac, P'ed , P’gr for each
glass type are listed in the data sheets.
According to the Abbe’s formula, the following linear relationship is correct for
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most “normal glass™:
Pxy= Myy Vgt byy

The linear correspondence can be plotted along a straight line, in which Py is
the y-axis ,vq is the x-axis, myy is the slope and by is the intercept distance. It is all
known that the rectification of the secondary—spectrum, which means to eliminate the
chromatic aberration for more than 2 wavelengths, it needs at least one type of glass
which is not suitable for the Abbe’s formula ( that is to say , Pyy value deviates from
the result of Abbe’s formula). The deviated value is indicated as APy, ---that is, each
Pxy-vd point moves from “normal lines” by APyy. So APy for each glass type can be
calculated according to the following formula:

Pxy = Myy Vgt byy +APyy
Therefore, the APyy can quantitatively express the deviation property of the
special chromatic dispersion when compared with the “normal glass .
For example, we choose H-K6 and F4 as the “normal glass”, and its relative
partial dispersion and Abbe -number is suitable for Abbe’s formula.
APc . APcs « APre. APgr are given in the data sheet , their calculating formula
as follows:
APc = Pc -0.5462-0.004713 wyq
AP¢ s= Pc -0.4017-0.002365 g
APg e = Pre -0.4894-+0.000541 g

2.5 Stress-Optical Coefficient B

The birefringence may result from the stress in optical glass. Stress-optical
coefficient expresses the relationship between the effective stress and the optical path
difference caused by stress birefringence:

o=B-d‘F
Where: 6—the total optical path difference, nm;
B—stress-optical coefficient, /p,;
d—the distance of light through the glass, cm;
F—stress, Pa.

2.6 Internal Transmittance t©
Internal transmittance is the transmittance exclusive of surface reflection losses
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at both sides. The measurement method is specified in GB/T 7962.12-2010. The data
sheets show the average internal transmittances for 10mm and 5mm glass samples
from different melting batches.

2.7 Color Code (hgo/As )

Performance of optical glass transmittance can also be indicated by color code
(Ago/As). It is assumed that the glass sample is 10mm thickness, Agp and As means
respectively the relative wavelength when the glass transmittance reaches 80% and
5%. For example, if at the wavelength of 368 nm and 313nm, the transmittance is
respectively 80% and 5%, then the color code Ago/As is indicated as 37/31.See details
in Figure 1.

When ng>1.85, because of large reflection loss in glass, its color code uses Az
instead of Ago,

The variance range of color code is usually within +10nm.

4 Transmittance (%)
80f------------

3i3 é68 Wavelength ( n% )
Fig 1
2.8 Temperature Coefficient of Refractive Index (dn/dT)
The refractive index of optical glass changes with temperature. Here TCRI refers
to temperature coefficient of refractive index.
Absolute temperature coefficient of refractive index means TCRI in the vacuum;
Relative temperature coefficient of refractive index means TCRI in air or other media.
The data sheet also lists the relative temperature coefficient of refractive index

(dn/dT), for 6 different spectral lines such as t(1013.98nm). C’ (643.85nm).
d(587.56nm). e(546.07nm). F’(479.99nm) and g(435.84nm).

Relative temperature coefficient of refractive index can be calculated according
to the following equation:

dn dn dng;,
(§7).., = [GPabs ~ meet O i
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Where: n—relative refractive index of sample;
dn,i/dT— temperature coefficient of refractive index of air;
Absolute temperature coefficient of refractive index at wavelength
435.84~1013.98nm under temperature -40~80°Ccan be calculated according to the

following equation:

2
dn. ngr)—1

(d_T) abs —

E, + 2E, - AT
Dy + 2D - AT + 3D, -AT2 + ———L —

Zn(A,To) A2 — }‘%‘K

Where: (dn/dT)s—absolute temperature coefficient of refractive index;
Do Di1. D2+ Eo. Ei. Ark—calculating constants with glass types;
A—wavelength, pm;
To—basic temperature, 20°C;
T—temperature, °C;

AT—difference between Ty;

ng, ) refractive index under wavelength A and temperatureTo.

Table 3 indicates the temperature coefficient of refractive index of air.

Table 3
Temperature dn,i/dT (10°%/°C)
range (°C) i - q o P 9
-40~-20 -1.34 -1.35 -1.36 -1.36 -1.37 -1.37
-20~0 -1.15 -1.16 -1.16 -1.16 -1.17 -1.17
0~20 099 -1.00 -1.00 -1.00 -1.01 -1.01
20~40 -0.86 -0.87 -0.87 -0.87 -0.88 -0.88
40~60 -0.76 0.77 -0.77 0.77 -0.77 -0.78
60~80 067 -0.68 -0.68 -0.68 -0.69 -069

3 Chemical Properties

The chemical stability is the ability of polished surface to resist erosive substance

of sorts during the glass component being processed and afterwards being applied.

3.1 Resistance to Humidity RC(S) (Surface Method)
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According to testing method of GB/T 7962.15-2010, the comparison of haze

withH (BaK7). H (ZK9) , the resistance of the polished glass surface to humidity,

RC(S) is classified into 4 grades (Table 4):

Table 4
Grade .
(RC) Haze Comparison note
At 50°C and the relative humidity of 85%,
1 H<H (BaK7) the hydrolysis “spot” is not formed on the
polished glass surface till 20 hours later
At 50°C and the relative humidity of 85%,
2 H<H (BaK7) the hydrolysis “spot” is formed on the
polished glass surface till 20 hours later
- .
3 H(ZK9)>H > H(BaK7) H(ZK9)>H > H(BaK7), the resistance of the
glass to humidity is classified into grade 3
4 H > H(ZK9) H > H(ZK9), the resistance of the glass to

humidity is classified into grade 4

3.2 Resistance to Acid RA(S) (Surface Method)
According to testing method of GB/T 7962.14-2010, resistance of the polished

glass surface to acid, RA(S) is classified into 6 grades (Table5):

Table 5
Grade Testing Testing note
(RA) solution time t
. N ran f rplish I
PH=2.9 ethylic _ 0 appearance O _ purplis blue
1 acid t>5h interference color , mixed color or layer
of erosion
. appearance of purplish blue interference
PH=2.9 ethylic .
2 acid y 30min<t<<5h | color , but no appearance of mixed color
or layer of erosion
appearance of purplish blue interference
3 PH=4.6 acetate t>30min color or mixed color, but no layer of
erosion
Smin<t< appearance pf purplish blue interference
4 PH=4.6 acetate 30min color or mixed color, but no layer of
erosion
appearance of purplish blue interference
PH=6.0 .
5 - t>3h color or mixed color, but no layer of
distilled water .
erosion
6 PH=6.0 t<3h appearance of purplish blue interference
distilled water color , mixed color or layer of erosion
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3.3 Durability of Water Dy, (Powder Method)
The water durability can be measured by the method specified in GB/T 17129.

Dy, is calculated by the following formula:
B-C

Dw = x100%

Where: D,,—soaking-out percentage, %;
B—mass of filter and sample, g;
C—mass of filter and soaked sample, g;
A—mass of filter, g.

According to the calculation results, Dy, is classified into 6 grades (Table 6):
Table 6

Grade 1 2 3 4 5 6

Soaking-out

<004 | 004~010 | 010~025 | 025060 | 060~1.10 >110
percentage Dy,

3.4 Durability of Acid Da ( Powder Method)
The acid durability can be measured by the method specified in GB/T 17129. Da

is calculated by the following formula:

B-C

D, = x100%
A

Where: Da—soaking-out percentage, %;
B— mass of filter and sample, g;
C—mass of filter and soaked sample, g;
A— mass of filter, g.

According to the calculation results, Dais classified into 6 grades (Table7):
Table 7

Grade 1 2 3 4 5 6

Soaking-out

<020 020~035 | 0.35~065 | 065~1.20 | 1.20~220 >2.20
percentage Da

3.5 Climatic Resistance (CR)
Testing samples are exposed to water vapor saturated atmosphere with relative

humidity 90%, the temperature of which alternates between 40°C ~50°C per hour.
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The periodic change lasts for 15 times.

The testing samples are removed from the climate chamber after 15 testing
periods. The difference of haze before and after testing (AH) is used as a measure of
CR classification. Table 8 lists the climatic resistance grades.

Table 8

Grade 1 2 3

Increase in

<o0. 3-10 | 1.0-20 | 2040 | 40-60 | =6
gy | <03 | 03-10 | 10-20 | 20-40 | 40-60 | 260

4 Thermal Properties

4.1 Coefficient of Thermal Expansion a

It refers to elongation of the unit length of glass when heated per 1°C in a certain
temperature range. The thermal expansion coefficient listed in the catalogue is the
mean thermal expansion coefficient, measured by the method specified in
GB/T 7962.16-2010, at a temperature ranges from -30°C to +70°Cand from +100°C
to +300°C.

4.2 Transformation Temperature T,

When heating up glass to a certain temperature range, the optical glass will be
transformed from its solid state into a plastic state. T4 represents the temperature at
the intersecting point of the straight line extended from the curve of the sample’s
thermal expansion in the low temperature range and high temperature range when it
heats up from room temperature to sag temperature (Ts), measured by the method
specified in GB/T 7962.16-2010 (Fig 2).

ALY

+100C ~ +30p°C
e

!
B0C~ +70C
I

_|V

Tg Ts
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4.3 Sag Temperature T
Sag temperature is the temperature at which the sample stops expanding in the

process of being heated up, measured by the method specified in GB/T 7962.16-2010
(Fig.2).
4.4 Strain Point Ty™*°

Strain point is the temperature where viscosity of the glass corresponds to about
10"** dpa s or 10" pa s. It is also called the lower limit temperature at which inner

stresses in a glass are eliminated within a few hours.

4.5 Annealing Point Ty
Annealing point is the temperature where viscosity of the glass corresponds to

about 10" dpa s or 10 pas. It is also called the higher limit temperature at which

inner stresses in a glass are eliminated within a few minutes.

4.6 Softening Point Ty, ®
Softening point is the temperature where viscosity of the glass corresponds to

about 10”° dpa s or 10%%pa s. It indicates the temperature where the glass becomes
softening obviously and deforms at its own weight.

4.7 Thermal Conductivity A

Heat flow density divided by temperature grades is thermal conductivity, that is
to say, it can be expressed by the unit of w/(m k), and means the quantity of heat for
unit area in unit time divided by temperature difference in unit distance.

Note: 1w/ (m-k) =8.6000x10""kcal/ (hm <C) =2.38889x10°cal/ (s ¢m <C)

5 Mechanical Properties

5.1 Young’ s Modulus (E), Shear Modulus (G) and Poisson’ s Ratio (p)
The glass Young’ s Modulus ,Shear Modulus G and Poisson’ s Ratio p are given
by the following formulas:
E=(4G?-3G V2 p)/ (G- V12 )
G=Vp
u=E/2G-1
Where: E —Young’s Modulus, pa;
G — Shear Modulus, pa;
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pu— Poisson’s ratio;
V1t —Welocity of longitudinal wave, m/s;
Vs—Welocity of transverse wave, m/s;

p—Glass density , g/cm®.

5.2 Knoop Hardness Hg
Knoop hardness is measured by the method specified in GB/T 7962.18-2010. A

pyramid-shaped diamond indenter with vertex angles of 172°30'and 130°and a
rhombic base is loaded on a glass specimen surface for a certain time, and then the
length of the longer diagonal of the indentation is observed with the microscope. Hy is

calculated by the following formula:

F
Hy = 14229

Where :F—Iload, N:

d—the length of the longer diagonal of the indentation, mm;

Hx—Knoop hardness, 10"Pa.

5.3 Abrasion Hardness Fa
Abrasion hardness Fa means, under the same condition, the ratio of the volume

losses of the tested sample and that of the standard sample (K9) multiplying 100.
The abrasion hardness can be calculated by the following formula:
\'

Vo Wo/Po
Where: V—the volume loss of the tested sample;

x 100

Vo—the volume loss of the standard sample;
W—the mass loss of the tested sample;
W,—the mass loss of the standard sample;
p—the density of tested sample;

po—the density of standard sample.

5.4 Density p
The density of glass is defined as the mass per unit volume at the temperature of

20°C, and is measured by the method specified in GB/T 7962.20-2010.
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6 Quality Definition

6.1 Allowable Tolerance of Refractive Index (ng)and Abbe-number (vg)

The allowable tolerance of ngand vy is generally controlled within:

ng: 380x<10° vy 20.5%

As requested, the tolerance of ng and vq could be controlled in #20x10and
#0.3%. For fine anneal glass types of H-K9L.H-K9LGT. H-BaK7. H-BaK7GT, the
tolerance of ngand vy could be controlled in #1010 and #0.2%. Please contact us
for other specifications.

ng and vy are measured by the method specified in GB/T 7962.1-2010. The
measurement accuracy for ngand ng-nc will be #3x10° and #2107 respectively.

6.2 Optical Homogeneity

The optical homogeneity is defined as the maximum variation of the refractive
index Anmax within a piece of glass. Anmax IS measured by the method specified in
GB/T 7962.2-2010, and classified into 4 grades (Table 9):

Table 9
Grade ANmax
Ha 42x10°
H, 45x10°
Ha +0x10°
Ha +20x10°

6.3 Stress Birefringence
6.3.1 Middle Stress

The middle stress existing in the glass blank is measured by the method specified
in GB/T 7962.5-2010. Optical path difference & in nm/cm is measured along the
longest direction of glass blank, and the middle stress reflects optical path difference

per unit in the middle section. It is classified into 5 grades (Table 10):
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Table 10

Grade The optical path difference at the center of glass 6(nm/cm)
1 2
la 4
2 6
3 10
4 40 (strips, coarse annealed) 60 (slabs, coarse annealed)

6.3.2 Edge Stress
It is measured by the method specified in GB/T 7962.5-2010, measuring the

optical path difference at a distance of 5% of the diameter or from the longer side of
glass blank. Edge stress (nm/cm) is defined by maximum optical path difference dmax
per unit thickness and classified into 5 grades (Table 11):

Table 11
Grade The optical path difference at the edge of glass
dmax(Nm/cm)
S]_ 3
SZ 5
53 10
S4 20
S5 80
6.4 Striae

With the striae-scope, striae is viewed in the direction of maximum visibility. By

comparing with a standard sample, the striae is classified into 4 grades. (Table 12):

Table 12
Grade Striae feature
A Invisible to the naked eye

Fine and scattering striae

Slight parallel striae

OO | @

Obvious parallel striae
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6.5 Bubble

Bubbles are inspected by the method specified in GB/T 7962.8-2010, and
counted with the total cross section area (mm?) of bubbles (¢>0.03mm) of 100 cm®
glass volume (bubble diameter ¢>0.03mm).The bubble quality of glass is classified
into 7 grades (Table 13). Inclusions such as small stones or crystals are treated as
bubbles and counted in the same manner. The cross section area of non-spherical
bubbles is counted by the arithmetical mean value of the longest shaft and the shortest

shaft as the diameter.

Table 13
Grade Bubbles diameter (p20.03mrr21 of total csross section per 100 cm?®
(mm</100 cm?)
Ago 0.003~0.03
Ag 0.03~0.10
A 0.10~0.25
B 0.25~0.50
C 0.50~1.00
D 1.00~2.00
E 2.00~4.00

6.6 Coefficient of Optical Absorption
It is measured with spherical photometer by the method specified in

GB/T 7962.9-2010. There is internal transmittance when the white light passes the
path per cm, then the coefficient of optical absorption equals the negative value of the
natural logarithm of such internal transmittance. According to the value, the quality is
divided into 8 grades (Table 14):

Table 14
Grade The Max. Coefficie_nt of Grade The Max. Coefficignt of
Optical Absorption Optical Absorption
00 0.001 3 0.008
0 0.002 4 0.010
1 0.004 5 0.015
2 0.006 6 0.030
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7 Radiation resistant Optical Glass and Radiation resistant Properties

The radiation resistant glass demonstrates stable characteristics (no color change)
when exposed to y- ray. Radiation resistant glass is made by adding a small amount of
other oxides to the compositions of optical glass, thus it has the same optical constants
as the corresponding optical glass. The digits in optical glass type plus 500 makes the
type of the corresponding radiation resistant glass. i.e., K9 glass, the corresponding
radiation-resistant glass type is K5009.

Radiated by y- ray of dosage 10° R (25.8c/kg), an increase AD in optical density
per cm thickness, or radiated by x- ray of dosage 10° R (25.8¢c/kg), an increase AD; in
optical density per cm thickness; (Table 15):

Table 15
Rad_iation RaQiation Rad_iation
resistant resistant resistant
Type properties Type properties Type properties
AD; AD AD; AD AD; AD

K502 0.035 0.035 ZK507 | 0.025 | 0.025 BaF503 | 0.045 | 0.070

K505 0.030 0.035 ZK508 | 0.020 | 0.025 BaF504 | 0.045 | 0.040

K507 0.035 0.045 ZK509 | 0.035 | 0.040 BaF506 | 0.065 | 0.060

K509 0.030 0.015 ZK510 | 0.025 | 0.020 BaF508 | 0.055 | 0.045

K510 0.060 0.060 ZK511 | 0.065 | 0.065 ZBaF501 | 0.055 | 0.060
BaK501 | 0.025 0.015 KF501 | 0.065 | 0.070 ZBaF502 | 0.090 | 0.200
BaK502 | 0.020 0.015 KF502 | 0.110 | 0.090 ZBaF503 | 0.055 | 0.065
BaK503 | 0.025 0.020 QF502 | 0.110 | 0.080 ZBaF504 | 0.200 | 0.200
BaK506 | 0.025 0.025 QF503 | 0.110 | 0.110 ZBaF505 | 0.200 | 0.200
BaK507 | 0.040 0.040 F502 0.080 | 0.070 ZF501 | 0.080 | 0.080
BaK508 | 0.020 0.025 F503 0.065 | 0.070 ZF502 | 0.060 | 0.080
ZK501 0.030 0.025 F504 0.060 | 0.070 ZF503 | 0.080 | 0.120
ZK503 0.025 0.025 F505 0.050 | 0.070 ZF504 | 0.120 | 0.200
ZK505 0.025 0.025 F506 0.050 | 0.070 ZF505 | 0.120 | 0.120
ZK506 0.020 0.025 BaF502 | 0.060 | 0.090 ZF506 | 0.080 | 0.120
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8 Forms of Supply
8.1 Blocks
The two larger surfaces are fine ground while the other surfaces coarse ground.

All the edges and angles are chamfered and the blocks are fine annealed.

8.2 Strips
A strip has two cut ends and four surfaces which are naturally formed. The glass

is coarse or fine annealed.

8.3 Blank
8.3.1 Direct-press Blank

Direct —press blank is directly formed from melted glass, and is fine annealed.

8.3.2 Reheated -Press Blank
Reheated-press blank is formed by reheated—press process, and is fine annealed

(Table 16).

Table 16
Outer DP RP
d;??:;:srég) Tolerance of Thickness Tolerance of Thickness
blanks(mm) : outer tolerance(mm) | . outer tolerance(mm)
diameter(mm) diameter(mm)
<15 .10 +).20 +0.10 +0).50
15<p<<29 #0.10 #0.20 #0).15 #0).35
29<p<<40 .15 +).20 .20 .30
40<p<<60 40.20 0.20 0.30 40.30
60<p<<90 +0).30 +).40 #).35 #).35
90<p<<150 10.40 10.40 %0.40 10.40
¢>150 40.50 40.50 40.50 40.50
8.4 Gobs

It refers to the blank whose cross section is nearly round, and not fine

annealed .On request, we can supply Gobs with the required weight or volume.

8.5 Others
The optical glass infrared transmittance is of melting process dependence .If

there is any particular requirement on the infrared transmittance, please contact
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CDGM sales department.
If any special specification on the large size of optical glass, please contact
CDGM sales department.

For more information please refer to our website www.cdgmgd.com.

9 Index Catalog
In this mutual Index table, the equality of glass type refers to the similar code of

glass, but the glass composition is different among that of CDGM, HOYA, OHARA
and SCHOTT.
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vg=(Nng -1)/( ne-nc)
ve=( Ne —1)/( Np-Nc)
2.3 3 BAR
365.01nm~1013.98nm DR D FHHHA TIE, & L O O JEHrEE O A E
Wb o5 MDA THETE £ 7.
N% = Ag + Al Aok % + Agh+ AL+ Ag)®
S AT Ao~As—ET RS (BRI & - TiEo> T FMEO 7 — K RICHE
NEN & T
AR, um;
n—kK®» 2 JEITE, n O EREEE: 400nm~1013.98nm O #iFH A :
42x10°;  365.01nm~400nm D &P F: 35x107°,
2.4 FHXTE 4 D 4B
PR x &y 12xt U CHIXHE > O 38kl Pey & IR & > TRH T & 3

Pxy= (Nx- ny)/ (ne-nc)

P'xy= (nx- ny)/ (np-nc)
f)"‘ﬂ?%@q:‘ﬂ: di ﬁ%*@ C: Gt D T Ps’t\ PC,S‘ Pd’ C» Peyd\ Pg’F N Prs’t\ P’C”s\
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Plcs Ped Plypo
7y RARWCEDTNT, KZBHO TIEFH Z A extl T, ko
JSLI T 3 o
Pxy = Mxyvg 1+ byy
COHARDOBMFRE Py 2 M E L CTog 2 Mlile L TRRLEZDTT AR
DHIZ Myl AR % > T bey EYIWOERRCZ Y £ 3. HAO L S, =
AN MVEOBIEGS DU EOBREECIHL T —2 20 buTH
7y RARCEDBZCHZATT. (B, 20 by Jflild 7 v ROKZED AN
RN B). ZDMEMIE APy TRIRSN T, Pyy 1T &2 KIKT v XA
ROTEFLFICFEL T LT, ZREFIHED AP, yOFEA R & 5T
Ko Tw S,
Pxy =Myyvg +byxy +APxy
TEMbE. APy B ERNCIER F 2 A & MR 2 By DR EE & /B0 i it
Bt RoRL F L. M BIIERH-KE & F4A % “IEHA Z 2”7 £ L T H-K6
& FAR T 2 0HE 7 > NEUE T v XARCHFEL T g d.
F— R ROFUEFHFEC & 5> T APy APcs « APre AP Z 5125 L Ty &
To flHAREROEY TH,
APc = Pc -0.5462-0.004713 2y
APc s= Pc s-0.4017-0.002365 vy
APg ¢ = Pr -0.4894+0.000541 g

25 )16 RH B

7 ANOEEIG I & > THIEFT#4C £ 300/ REE 6T &
SR D FRA S 2t E L OBMRERL £ 7
0=B-d'F
2 —HOLEEZE, nm;
B—IG /16 REL IPa;
d—HHA A 5 ZADHICHE - 124T7FE, om;
F—it: 71, Pa.
2.6 AFRERFE 1
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NEHZERFE Y > 7 VORMORFERE T 2 HEBFET T,
GB/T 7962.12-2010 #LE D J5ik & » THIEL £ 9. 7 —KXEKDFUIRL 12 NEB
FEiERIE Z MG T 3 10mm. 5mm QKD EAD 7 A T —KTT. C
DF —Z&H%ay bOFHETT.

27 FHBE (hgolds)

M A T A D HIEBEFHEG HEE o/hs) THRRL £ 7. dEOES
(& 10mm T JZEZ 80% & 5% % /R T IR & TN T 1 heolhs 12 & o THRRL T,
10nm #HALE L T &g, Fl2aEs ROKLODE Sz, E#E 80%% /x ik
R 368nm (% ) L IFEIEAR 5% % R TR A 313 nm 2% 5 Ty BT heolds
E37BLIca D Ed. TMNEZHEL TFS L,

ne>185 Wk 3&. A7 ADKRFOBANRNKEN LW &> TEHEOEHS
7 A DIFEMLE A T0%ICET 2R G L 2R Mold Ao 2 B2 T & 7.
EOJF OZF I — B H0nm LN T F .

PHim =t (%)
510 R :
5]+ a
313 368 WE (nm)
1

2.8 BT REERE (dn/dT)

WZEH Z ADETRGEEOLEMIC & > TEFL & 7. LFTORBITER
FEAREE MRt IR I IR R B & 5 > T = 75T ORI FIRE R B A xS E
REERBE STV E T A&7 PICRRSEN AN S b LAk 1(1013.98nm).
C’> (643.85nm). d (587.56nm). e (546.07nm). F’(479.99nm) &z O} g (435.84nm)
W BARDANY VAR JEITERIREARE(N/AT) e

RS AT 3w R Gl & > TR T E £ 9
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dn dn dn;
(§7).., = [GPaws = neel G i
C AT Ne—Y > 7 VO MM EFTE T,
dnai/dT— = 7 O JEHT R IRZ R EL
7 R REERBIEROE 3 > T & 1.
MR & 435.84~1013.98nm. IR (X -40~+80°C D HEIPH T kA & - T
EWART T B 4 T IR AR B (dn/d T)as 2T H T & £ 775

dn,  nfry—1

(d_T) abs —

2 E0+2E1'AT
Dy + 2D, - AT + 3D, - AT? 4 > L —

2n1,) A2 — A2
C TAZ s (An/dT)aps— A0 xE e 4 FR IR AR 5K

Do+ Div Dav Eov Ein Mk THFE & BR D 2 4L

AR, pm;

To— 4R, 20°C;

T—hE, C;

AT—To & DIRFEZ,

nory AR A REE ToTH 20 EITE.

x3
5P 8 P dnai/dT (10°/°C)

) t C d e P g
-40~-20 134 -1.35 -1.36 -1.36 -1.37 -1.37
-20~0 -115 -116 -1.16 -1.16 117 117
0~20 099 -1.00 -1.00 -1.00 -101 -101
20~40 -0.86 087 087 087 088 -0.88
40~60 076 077 077 077 077 078
60~80 067 068 068 068 069 -069

3 (Rt RE

WA 5 ADETIE RGO F T, Z OB S N - RE D&MD IRZE
i Z BRES & %4 5 ADMEMAEE Ebh T & ¥,
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1K H T BMAM RC (S) (FREB)
GB/T 7962.15-2010 ® 7 A F VLW & o T, #E#EH > 7 )LD H (BaK7) &
H (ZK9) OWEEME L iRl T AT 3 A% 4 840 T, 5L <

R 4B TT,
x4
¥5H) (RC) EEED L B BH
IR #S 50°C T AR E 53 85% T & 3 2644
1 H<H (BaK7) T, [ERERIEE T 20h L T FHE KE
DOBLE AT & A
WEE 2 50°C T HHXHEE 45 85% T & 2 2644
2 H<H (BaK7) T. ERE®IEE T 20h L T, £ KR
OWENHEN F T
W EE 2 H(ZK9)>H > H(BaK7) TH 34 5
3 H(ZK9)>H > H(BaK7)
AM, BRI T B AN 3T
WEMEAH (ZK PLED A Z AL, IBX
4 H > H(ZK9)
AT B AMED 4 4T3

3.2 TR DIER O et RA (S) (REWE)
GBI/T 7962.14-2010 ® 7 & b FiEIZ & o Ty BRIEWIC N T 2 28 & -

Ty 68T, L Es5\

nTd,
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x5

il i ‘
B DEE REREH t B B
(RA)
FLOTHE. MO GIEE S IEH
1 PH=2.9 O fif:fig t>5h

NTHEHA

FEOTHEATA T MRV
EHIEHNTOWEHA

2 PH=2.9 Ol | 30min<t < 5h

PH=4.6 O RFiR HEOTHOE L G HOAEA T,
3 t>30min

1 BbEHENTHELA

PH=4.6 O 1% Smin<t < HEOTFHOE L GOSN T,
) i 30min EbEHENTHEEA
- PH=6.0 O 71 ah HFEOFHAEE GG HEATA T,

K HBHUEHNTHELA

PH=6.0 O 7&1H O F U0 E O & MO E L VR
° K =i b &7

3.3 MK Dw By R
GB/T 17129 ORIE HIFE W I W TR L > TRD T & T

_B-C

Dw x100%
A

CCW: DA Z7ADRBLIz/A—2 > I, %;
B— 71w x—tHKDHEE, g
C— 74 W x—eRELLEBORBOEE, g;
A—7 4 v X—ODHEE, g.
HETHEEEEL A=ty M E o TS Z 2D KM Dy % IkE
D 1~6 FHZ L T £ 7
KDFE6 DY TT .,
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Xl 1 2 3 4 5 6

BHL
% (Dw)

<<0.04 | 0.04~0.10 | 0.10~0.25| 0.25~0.60 | 0.60~1.10| >1.10

3.4 TR DA CHIRIE)
GB/T17129 DRI HE I HE YL T, kRIc L > TR T &£ 4,

B-C

D, = x100%
A

CCW: Dai— A ZRADEHL 28—t > b, %;
B— 74 v X—tRAEOEE, g
C— 74 VA —RBLEBOREOER, g;
A—7 4 VEX—DHEE, ¢.
AETHEREREEL L AA— >y M & > Ty %4 5 XA DY Da 2 IkE
D 1~6 I FEL T &7,

®7

&R 1 2 3 4 5 6

BHL 2%
Do) <<0.20 | 0.20~0.35| 0.35~0.65 | 0.65~1.20 | 1.20~2.20| >2.20
Da

3.5 &M (CR)

Y 7OV & IR0 % D A ZA KT L v D T X MEIC AN T,
40C~50CT1hZ L WX HICHEERL T IS MEERL £ 4. > 7LV OHE
AR & o TIHERMEORER % X4 L £ . R8T .

x8
4
5 1 2 3
a b c
Vi 5 OD 1 i
<0.3 0.3~1.0 1.0~-2.0 2.0~4.0 4.0~6.0 >6.0
AH (%)
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4 Bk

4.1 BERIAE o

ARES: —ENL2EEOHBENC. 77 20REIE 1T & LF 3
. #1520 HA RS OMERTYT. GB/T7962.16-2010 @ Jikic #2v» THll
Fx Ll &ET. 7—KEDFIE-30C~+70C & +100°C~~+300°C DT # i
R CERL T E T,
A2 BB R Ty

WA Z A B BIREXIRNC 2 A AR & AT IBMEC 20 £ 9.
S (T RN =RE,» 6 HBRE T, E CilREL2 LU ¢ RIEXE &R
XBOLERBORLHOBE TR AL TN E4., M2 CxrRT &I
GB/T 7962.16-2010 D kiC D L THIEZ L Tw & 7,

+100°C ~ + 300°C
]
-30°C~ + 70C

r€e—>
I
1

_iv

T T
X 2
43 JBARR Ts

JER S DIRE G 2 1 R-d & 512 # 5 AR A THEF RO F1E§ 2
HETHERL T E T, GBIT 7962.16-2010 D /LI HE T L CHIEE L T &
7o
4.4 %){—i -I—1014.5

AL A Z A DREMEA 10°dpas (Hisid 10%°pas) &4 2 OEET
7. WEHEHOKB. ¥ ANOEAOREELZHETEET. #5720
7=—VORREEFE Lt EbATHE T,
4.5 A E Tio®
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WA A 5 A DRSS 10" dpa s (1> 1d 10%pas) iz 4 2 DIRET T,
58 ON. # 7 ANDEADREE#HETEET A TZ7A07=—10D L
RiEEEtEbN T E T,

4.6 BRAL R T

WAL S A 5 A DRGES Ty °dpas (Hivid 10%%pas) wwz 2, #5 %
NHETHECHUERELE L 2HETT.

4.7 3R BRE

BZ SRS RS 2 R OMERE CHl - 2T D & 0 HALRERH (@
2 BALHAE O SR 2 WA OREZETHl-> T, w/ (mk) % Hfie L TR
S O S

Bl 5. 1w/ (mk) =8.6000x10"kcal/ (hm <C) =2.38889x10cal/ (s €m -C)

5 B PEE

5.1 ¥ Y7 RE. RIBERGERT7Y viinp
WEH ZADY v 7 FE AR E R 7 Y v R & > TEEL &
ER

4G* 3GV, p
G-Vi'p

G = Vs
E

_E
SPTe

2l E=vY >/ &, Pa;
G—HIt:=, Pa;
u—HR 7Y >k
Vr—HER DL, mis;
Vs— I D EEE, mis;
p—H 7 ZADHEE, glem®,

52 X —7" (Knoop) 8 & Hg
X —7ff &1 GBIT 7962.18-2010 OHE IR HEIT LT, gz L T &
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To ZOHEGEFHEFES NIz H 7 AHNIC . AL 172°30° L 130MW X A ¥
Y NUAMTETCEOMEENT T EORMEHEFL THEZHR- T
e TCFEAOREOWHTOMAGORES 2820 . #El £ 4. kA
FoTX—7S &R T E S,

Hy = L4229é;
2 ZiZ: F—frE, Nj
d—<IFADELHOMASDOES, mm;
Hx— X —7'fifl &, 10'Pa.
5.3 BEFEFE Fa
PEFEIE & [ U A< iRl O BERE R & AEHERR R (K9 47 2 2) D EEFER (&
) DL 100 # » 0 THR2HMET. R & > TEREE 2RO T & 7,

w/p
Wo/Po

x 100

FA=XX1W=
Vo
2 2z V—iR DR TR EEE &
Vo— AR b} O PR EEAE 5 5
— VRO JARE FERR
W,— R HE SR O B 5 BEFE &
p— il D % B 5
po—HEUEER B} D BT
5.4 %R p
KA 5 ADEEIE 20C DK, A 7 ADMMBROLREL L Fbh
TWEd. B¥A 7 ADEHEIF GBIT 7962.20-2010 D 53k c FD v THIE L &
4. AL glem® TERL TV &7,

6 45 ADNE

6.1 JBITE g & 7 v ¥ vy L RBEOHARE
JEPTEE ng & 7 v REL vy O HEFFA] i 2 1
ng: 330x10° vy #0.5%
SN TEED 2 ng & Vg DFFAAZE IS 220107 & 40.3% & T i
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T & &7; HKOIL. H-KOLGT. H-BaK7. H-BaK7GT % EFE% 7 = — 8o
BT ng & Vg DFF T AZEIE H0XI0° & 20.2% & THIMIT & £ 9. BUEI % E
RESR B 2. BR5E A v A— &AL T L2 &0,

JETZ L 7 v NFE GB/T7962.1-2010 (2 & » THIEL ¥ 7. BT RO MlE
FEE 93435107 T E/HLD RITEAEE A342>10° T,
6.2 JEHIISE &

NI E & GBIT 7962.2-2010 OHlE ke Fo v T, HlEs L Tw
£9. #7ADHTEMSDEHTED 2 DB AME ANpax 12 & 5 Ty RARL T
WE T, REDIMBCHEL T ET. RKOEXIDEY T,

x9
bl Aay
Hy 42x10°
H, 45107
Ha +0x10°
Ha +20x10°
6.3 &
6.3.1 FERDEA

#H5A7 0,7 ORREOEARDELITIE GBIT 7962.5-2010 DI5E /7212
HEOOT.HEEZLTWES. REATMOGEELAEZ L T, HREOHE
MES 1m0 R ET I HBESICLE > TS5 AL T ET. RO
FK10ODWEY TH,

% 10
el # 7 ZARELEEZE 6 (nm/cm)
1 2
la 4
2 6
3 10
4 40 (777 =—)v E-bar #/) 60 (T 77 =— L #k#1)
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6.3.2 WERE &

HIA7 0, DEAOEEITEGH» 6 HIED S5%EEN 2 H 2 LW ikGD H
RIJE & D KA Smax W& & > THEIR L T GBIT 7962.5-2010 D Hll5E ik i
DLWTHPERL T, RERDSF /AL T T, IROKIL DY TT.

1
bl H 5 ADZDHEE dmax (nm/cm)
S; 3
S, 5
S3 10
Sy 20
Ss 80

6.4 JR¥EE

ARG SOGIR & L > X Rh 5 % ZPRBEMARE 2 O TURELO X9 0
Jila TAREGURL & LRI E 2 L T IRRD 4 UL Twh & 3. IROE 12
DY T

x12
&l JIREE O FERE
A HT@o ozt
B MW THEL 2IRE TR Z 2RAD L D
C PATRNRE A DT i dH 2 6 D
D RE AT IREE D D 2

6.5 ¥

HeH 5 ZAHh OO FEIE GBIT 7962.8-2010 D I5E J7 ik 3T v T UHlE
FLTwE T, WOREE. 100cm® 04 2 2 En Tw il (HE
©>0.03mm) OWIHFEDOLME5IHL T, RS 2. ChicEInT, KFEROD
THCHDEL CuET, ALERDOE I LB d 255 EFAKCRZL
HOWTHAEDRFNCIFEL T & 4. < 2 0illik EROBKME L f/hO T
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ETHAEL T, WHBEEZHAEL ToF 7,

£ 13
5 EA& ¢0.03mm OO WEE DA (mm?100cm*)
Ao 0.003~0.03
Ao 0.03~0.10
A 0.10~0.25
B 0.25~0.50
C 0.50~1.00
D 1.00~2.00
E 2.00~4.00
6.6 LIRS

H 5 ADNEWUIRENL A H 5 ADHFIC lem I & 126K %38 2 NiEiE
ZOHRMNBOAMBTERRL T 4. GBIT 7962.9-2010 D HIE 7112 FHD 1
T, HlEesE L TwET, SEICAHML T, LR EY TT.,

x4
51 IR IR H< bl IR R F<
00 0.001 3 0.008
0 0.002 4 0.010
1 0.004 5 0.015
2 0.006 6 0.030
7 RS A 5 A RO TR e

y HHAR DRSO 3§ 5 (L 2 0) HEH 5 A EH 7 5 R &
EONTOE T COMMDA 7 AEFHED YA 7 ZALD Iz i b DRk
MENNTHRL L DTT, fito T HBEDONHH 7 A EXIGT 3[H L 62
WHEF-> T, ZOMEE 2 xiin L 2@ 0NEA 7 A DD F 512
500 4 7 AL EHETELDET. LEZIE KO H 5 AN L Mg 4
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7 A DREFIE K509 (2% 0 & T,

it s 4 5 2 O MRS A D & & 10°R (B 25.8C/kg) D v H4R TS L T
MmE, JEAlem C LW DONEEMEAD IS > TRRLTWET. HB0iL,
S ERL DD x BRI & o THRS L 218 5E& lom & 12 OEERE ADy
L& > THRIRL T & 3. FiHRS 7 7 2 DIEESHERE L R 15 TRRS N T

WX d.
x 15
iR S 42k i W e 42 iRt B 12k
A HE A
AD; AD AD; | AD AD; | AD
K502 0.035 | 0.035 ZK507 | 0.025 | 0.025 BaF503 | 0.045 | 0.070
K505 0.030 | 0.035 ZK508 | 0.020 | 0.025 BaF504 | 0.045 | 0.040
K507 0.035 | 0.045 ZK509 | 0.035| 0.040 BaF506 | 0.065 | 0.060
K509 0.030 | 0.015 ZK510 | 0.025 | 0.020 BaF508 | 0.055 | 0.045
K510 0.060 | 0.060 ZK511 | 0.065 | 0.065 | | ZBaF501 | 0.055 | 0.060
BakK501 | 0.025 | 0.015 KF501 | 0.065 | 0.070 | | ZBaF502 | 0.090 | 0.200
BaK502 | 0.020 | 0.015 KF502 | 0.110 | 0.090 | | ZBaF503 | 0.055 | 0.065
BaK503 | 0.025 | 0.020 QF502 | 0.110 | 0.080 | | ZBaF504 | 0.200 | 0.200
BaK506 | 0.025 | 0.025 QF503 | 0.110 | 0.110 | | ZBaF505| 0.200 | 0.200
BaK507 | 0.040 | 0.040 F502 | 0.080 | 0.070 ZF501 | 0.080 | 0.080
BaK508 | 0.020 | 0.025 F503 | 0.065 | 0.070 ZF502 | 0.060 | 0.080
ZK501 | 0.030 | 0.025 F504 | 0.060 | 0.070 ZF503 | 0.080 | 0.120
ZK503 | 0.025 | 0.025 F505 | 0.050 | 0.070 ZF504 | 0.120 | 0.200
ZK505 | 0.025 | 0.025 F506 | 0.050 | 0.070 ZF505 | 0.120 | 0.120
ZK506 | 0.020 | 0.025 BaF502 | 0.060 | 0.090 ZF506 | 0.080| 0.120

SHGDH A X, IR

817 av 7
MEORKEOWHEHER»TL T, F20NEHCHIEY L DT, R
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ZHMDZL TV T, BET7=—Lvezl T 7.,
8.2 E-\—#f
VIWITE & BAROBYE T, MO 4THIE. 20 & FORMHIC L) £ 5. 7
77 = —IVEWERE T = —vEL T E T,
837 L A M
8.3.1 DP
DP W iGfIr ot 24 2 A2 B &I AN T, ML 28HT
T, BE7=——LELTWET,
8.3.2 RP
RP Sl # 7 R%2 40—k, 7L A4 28NTT. HiE7=—1%

LTw&d,
DP v RP WDIMER RS DAZIEIRE 16 DIEH T .
* 16
7L A gD 4t DP #% RP #15,
# ¢ (mm) IRAE REAZE SMEAE REAZ
(mm) (mm) (mm) (mm)
0<<15 #0.10 #0.20 +0.10 #0.50
15<p<<29 .10 +0.20 +).15 +).35
29<p<<40 #0.15 30.20 +0.20 %0.30
40<9p<<60 +0.20 +0.20 +0).30 +0.30
60<p<<90 10.30 10.40 40.35 #0).35
90<p<<150 +0.40 +0.40 +0.40 30.40
¢=>150 +).50 +0.50 +).50 +).50

8.4 7 7¥ (GOB)

27k (GOB £ Hbh 3) MENRD ¢ O T, EEK VG AT 22—+ 0
HEXOEB L EOSOTHATEET  ZNEEREC 7 =— 2L 20D T
¥
8.5 % D IE »

WSS & o TN 7 A D ARIMEBRIC T 2 522 iR
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Ty & LARSINBIBR KA % CERBV O NI, H 65 L oEEHOEER
(NP 23 S Al SRR

Rl A AR KEOH 7 AP ROBIKZBEE $ 2855 EH6»0
» ARG DB B TR < 12 S 0,

FEL LT — &2 D » T owww.edgmgd.com & D R — AR—UEL I T A4

—F vy bOIDBFESTEHRANLLZ S0,

9 HWARRHE R

KAHZra 7 DA ADHOMREBEOHICHEAFRCZE VLI L.
HZADI—RFNRFEICIEZENI T EEIBL ZTH. 7 ADHMT CDGM.
HOYA. OHARA & SCHOTT iZi&w & ¥,
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HERS. SEatteil, KEFEENMS
Recommended Glass types: Glass types which have a good performance and are

available in stock all the year round.

HESEREAE: RAEERE. SatkmE. B ERED MM

e 5 5 5 5 5
1 H-FK61 15 H-ZF2 29 H-ZLaF55D
2 H-QK3L 16 H-ZF6 30 H-ZLaF56B
3 H-K9L 17 H-ZF7LAGT 31 H-ZLaF66GT
4 H-ZPK1A 18 H-ZF52GT 32 H-ZLaF68C
5 H-BaK7 19 H-ZF62 33 H-ZLaF75A
6 H-ZK9B 20 H-ZF72A 34 H-ZLaF76
7 H-ZK11 21 H-ZF88 35 H-ZLaF90
8 H-ZK21 22 H-LaF3B 36 H-TF3L
9 H-LaK7A 23 H-LaF10LA 37 D-ZK3
10 H-LaK51A 24 H-LaF50B 38 D-ZLaF52LA
11 H-LaK52 25 H-ZLaF4LA 39 D-ZLaF85A
12 H-F4 26 H-ZLaF50E
13 H-ZBaF21 27 H-ZLaF52A
14 H-ZBaF50 28 H-ZLaF53B
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—fhiS: KEGEEBERRZHFETRMS
Regular Glass types: Glass types which are available in stock all the year round
or have a yearly scheduled melting.

—fRIETE: BCEESD 2B FEEEE T 2HE

e 5 5 5 5 5
1 H-KOLGT 19 H-LaK53B 37 H-ZF12
2 H-K10 20 H-LaK54 38 H-ZF13
3 H-K51 21 H-KF6 39 H-ZF50
4 H-ZPK2A 22 H-QF1 40 H-LaF2
5 H-BaK2 23 H-QF6A 41 H-LaF4
6 H-BaKG6 24 H-QF14 42 H-LaF52
7 H-BaK8 25 H-QF50 43 H-LaF53
8 H-ZK6 26 H-F1 44 H-LaF54
9 H-ZK7A 27 H-ZBaF3 45 H-ZLaF69
10 H-ZK9A 28 H-ZBaF16 46 H-ZLaF71
11 H-ZK10 29 H-ZBaF20 47 H-ZLaF78B
12 H-ZK14 30 H-ZBaF52 48 D-K9
13 H-ZK20 31 H-ZF1 49 D-LaK6
14 H-ZK50 32 H-ZF3 50 D-LaF50
15 H-LaK2A 33 H-ZF4A
16 H-LaK4L 34 H-ZF5
17 H-LaK10 35 H-ZF10
18 H-LaK50A 36 H-ZF11
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WERAPMS: EXRTEEFRRITRETRMS
Glass types produced by order: Glass types which are not generally in stock,

melting should be scheduled by real order.

FRRIESCREAE: EARCERZ W EXONEEET 2 HE

e 5 5 5 5 5
1 H-QK1 23 H-LaK11 45 H-LaF51
2 H-K2 24 H-LaK12 46 H-LaF55
3 H-K3 25 H-LaK59%A 47 H-LaF62
4 H-K5 26 H-LaK61 48 H-ZLaF1
5 H-K6 27 H-LaK67 49 H-ZLaF2A
6 H-K7 28 H-QF3 50 H-ZLaF51
7 H-K11 29 H-QF8 51 H-TF5
8 H-K50 30 H-QF56 52 D-PK3
9 H-BaK1 31 H-F2 53 D-ZK2

10 H-BaK3 32 H-F13 54 D-ZK79
11 H-BaK4 33 H-F51 55 D-LaK70
12 H-BaK5 34 H-BaF3 56 D-ZF10

13 H-ZK1 35 H-BaF6 57 D-ZF93
14 H-ZK2 36 H-BaF8 58 D-LaF050
15 H-ZK4 37 H-ZBaF1 59 D-LaF53
16 H-ZK5 38 H-ZBaF4 60 D-LaF79
17 H-ZK8 39 H-ZBaF5 61 D-LaF82L
18 H-ZK10L 40 H-ZF39 62 D-ZLaF67
19 H-LaK1 41 H-LaF1l 63 D-ZLaF81
20 H-LaK3 42 H-LaFL5

21 H-LaK5A 43 H-LaF6LA

22 H-LaK8A 44 H-LaF7
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H-FKe61

497816

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.49010
1.49182
1.49407
1.49513
1.49543
1.49571
1.49694
1.49700
1.49845
1.50123
1.50157
1.50449
1.50719
1.51173

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2166735
-4.9399166x10~
9.1500473x10~
-1.2667557x10™
2.8243403%x107
-1.3151781x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2824
0.5435
0.3071
0.2381
0.5353

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2802
0.5880
0.2557
0.2362
0.4756

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.1049
AP -0.0512
APy, 0.0112
AP,y 0.0286
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 6.3 6.2
-20~0 -6.5 -6.4
0~20 -6.6 -6.6
20~40 -6.8 -6.7
40~60 7.0 -6.6
60~80 7.1 6.8

ng= 1.49700

n,= 1.49845

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

vy= 81.61
v, = 81.20

1

—_ N = W

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

PR Mechanical Properties

Hy (10'P
Fa

a)

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

461
486
420
452
533
131
157

372
343

7007
2694

0.300
0.69

HAeth#: 5 Other Properties

p (g/cm’) 3.70
TN REEREEH
Constants of dn/dt
D, -2.02x107
D, 3.72x10”
D, -1.25%x10™"
E, 2.98x107
E -1.90x10™"°
Aric(m) 0.228

d
-6.0
-6.3
-6.5
-6.6
-6.6
-6.8

e
-6.0
-6.3
-6.5
-6.6
-6.6
-6.8

58

F
-5.9
-5.9
-6.2
-6.4
-6.5
-6.7

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-5.6
-5.9
-6.1
-6.3
-6.3
-6.5

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290

N - N¢

=0.006090

nFr- an = 0006139

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.994
0.996 0.992
0.995 0.990
0.989 0.978
0.975 0.950
0.950 0.902
0.897 0.804
0.809 0.654
0.688 0.474
0.544 0.296
0.410 0.168

280

ZEF Coloration Code
Ao /As

33/27
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H-FK61B

497816

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.49010
1.49182
1.49407
1.49513
1.49543
1.49571
1.49694
1.49700
1.49845
1.50123
1.50157
1.50449
1.50719
1.51173

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2166735
-4.9399166x10~
9.1500473x10~
-1.2667557x10™
2.8243403%x107
-1.3151781x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2824
0.5435
0.3071
0.2381
0.5353

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2802
0.5880
0.2557
0.2362
0.4756

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.1049
AP -0.0512
APy, 0.0112
AP,y 0.0286
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 -6.1 5.9
20~0 6.2 -6.1
0~20 6.2 -6.1
20~40 -6.4 -6.3
40~60 7.6 6.4
60~80 =77 -6.6

ng= 1.49700

n,= 1.49845

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

vy= 81.61
v, = 81.20

1

—_— W = N

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HUBEEE Mechanical Properties

Hy (10'P
Fa

a)

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

469
497
432
460
542
127
156

357
311

7367
2840

0.297
0.71

HAeth#: 5 Other Properties

p (g/cm’) 3.68
TN REEREEH
Constants of dn/dt
D, -1.92x107
D, 2.56x10”
D, -5.85x10™"
E, 2.86x107
E 4.13x10™"°
Aric(m) 0.223

d
-5.8
-6.0
-6.1
-6.3
-6.4
-6.6

e
-5.7
-5.9
-6.0
-6.2
-6.4
-6.5

59

F
-5.7
-6.0
-5.9
-5.9
-6.0
-6.2

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-5.3
-5.6
-5.7
-5.9
-6.0
-6.2

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.006090

nFr- an = 0006139

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.998 0.997
0.999 0.998
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.997
0.998 0.996
0.997 0.996
0.997 0.996
0.994 0.989
0.988 0.977
0.976 0.953
0.948 0.899
0.897 0.804
0.800 0.640
0.657 0.431
0.483 0.233
0.315 0.099

290
280

ZEF Coloration Code
Ao /As

33/26
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ng= 1.45650 V= 90.27 ng-ne = 0.005057

H-FK71 457903 n,= 1.45771 v, = 89.84 ng- ner = 0.005095
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.45072 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.45218 RA(S) 2 2400 0.996 0.992
n, 706.5 1.45406 Dy 1 2200 0.996 0.992
ne 656.3 1.45495 Dy, 2 2000 0.997 0.995
ne 643.8 1.45520 CR 1 1800 0.998 0.997
Ne-Ne 632.8 1.45543 1600 0.998 0.996
np 589.3 1.45645 1400 0.998 0.997
ny 587.6 1.45650 #HEF  Thermal Properties 1200 0.997 0.995
n, 546.1 1.45771 T, (C) 443 1060 0.996 0.993
ng 486.1 1.46001 T, ('C) 468 1000 0.996 0.992
ng: 480.0 1.46029 T (C) 409 950 0.996 0.992
n, 435.8 1.46270 Ti" (C) 435 900 0.996 0.992
ny, 404.7 1.46492 Tio °(C) 505 850 0.996 0.992
n; 365.0 1.46864 03070c(107/K) 136 800 0.997 0.995
100300 (107/K) 167 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.1032490 600 0.998 0.997
A, -5.0247988%107> 550 0.999 0.999
Ay 6.5323077x10° HUMEER Mechanical Properties 500 0.999 0.999
Az 1.3078405x10™ Hy (107Pa) 344 480 0.999 0.998
Ay -6.3652072x107° JN 325 460 0.999 0.998
As 1.9254745x107 E (107pa) 6960 440 0.997 0.995
G (10'Pa) 2675 420 0.997 0.995
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.301 400 0.999 0.998
P, 0.2887 P’ 0.2866 B (10%/Pa) 0.61 390 0.998 0.997
Pcs 0.5478  P’c-s  0.5927 380 0.998 0.997
Pic 0.3065 P’y 0.2552 HAhtEBR Other Properties 370 0.997 0.995
P.q 02393 P,y 02374  p(g/em’) 3.63 360 0.993 0.986
Py 0.5317  P’yp  0.4728 350 0.983 0.967
I REE R E 340 0.962 0.925
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.917 0.841
Deviation of Relative Partial Dispersions D, 2.16%1 0-5 320 0.834 0.695
AP from the “Normal Line” D, -4.05%107 310 0.699 0.488
APc, -0.1352 D, 6.62x107"! 300 0.516 0.266
APc -0.0674 E, 3.33x107 290 0.324 0.105
AP 0.0143 E, 1.06x107"° 280 0.176 0.031
AP,y 0.0398 Mg (pm) 0.184

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -5.9 -5.8 -5.6 5.5 5.3 5.2 ZEZE Coloration Code
-20~0 -6.3 -5.9 -6.1 -6.1 5.7 5.7 Ago /s 33/29
0~20 -6.6 -6.4 -6.3 -6.3 6.2 -6.1 Ao /s
20~40 -7.0 -6.7 -6.5 -6.5 -6.5 -6.4
40~60 -7.0 -6.9 -6.8 -6.8 -6.8 -6.4 £V Remarks
60~80 -7.0 7.1 -6.9 -6.8 -6.5 -6.4

o0 CDGM



H-FK71A

457905

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.45073
1.45219
1.45407
1.45495
1.45520
1.45543
1.45645
1.45650
1.45770
1.46000
1.46028
1.46269
1.46489
1.46860

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.1034791
-5.0373404x10°
6.2967218%10
2.2323287x10™
-2.2557791x107
1.1590443x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2893
0.5470
0.3072
0.2378
0.5331

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2878
0.5933
0.2563
0.2365
0.4751

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.1363
AP -0.0687
APy, 0.0153
AP,y 0.0415
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 -6.1 5.8
20~0 6.3 -6.1
0~20 -6.7 6.3
20~40 7.0 -6.8
40~60 -7.4 -7.1
60~80 -7.6 -7.2

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

ng= 145650
n,= 145770

vg= 90.47
V.= 90.22

1

1
1
2
1

#4EH  Thermal Properties
T, (C)

T, (C)
T1014,5 (

)

Ty (C)
T 107'6( )
30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m

HUBTER Mechanical Properties

‘K)

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

411
452
400
422
509
136
174

351
320

7378
2873
0.300

HAeth#: 5 Other Properties

p (g/cm’) 3.64
TN REEREEH
Constants of dn/dt
D, -2.19x107
D, -1.02x10°®
D, -3.61x10™"
E, 4.81x107
E 1.36x10”
Aric(m) 0.080

d
-5.8
-6.1
-6.3
-6.7
-7.0
-7.1

e
-5.7
-6.1
-6.2
-6.4
-6.9
-7.0

F
-5.7
-6.0
-6.1
-6.4
-6.7
-6.9

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-5.5
-5.8
-6.1
-6.3
-6.6
-6.8

ng-ne = 0.005046
nFr- an = 0005073

WEBE T R

Internal Transmittance t

A (nm) T(5mm) 1 (10mm)

2400 0.996 0.993
2200 0.996 0.992
2000 0.998 0.997
1800 0.999 0.998
1600 0.999 0.998
1400 0.999 0.999
1200 0.999 0.999
1060 0.999 0.999
1000 0.999 0.999
950 0.999 0.999
900 0.999 0.999
850 0.999 0.999
800 0.999 0.998
700 0.999 0.998
650 0.999 0.998
600 0.999 0.998
550 0.999 0.998
500 0.998 0.997
480 0.998 0.997
460 0.998 0.997
440 0.998 0.996
420 0.998 0.996
400 0.998 0.996
390 0.998 0.996
380 0.998 0.996
370 0.997 0.994
360 0.994 0.989
350 0.989 0.978
340 0.979 0.958
330 0.957 0.916
320 0.917 0.840
310 0.825 0.680
300 0.742 0.550
290 0.618 0.382
280 0.498 0.248

Z M Coloration Code
heo /hs 32/-
Ao /As

%7 Remarks

CDGM



438945

1.43249
1.43383
1.43557
1.43638
1.43661
1.43682
1.43776
1.43780
1.43891
1.44101
1.44127
1.44349
1.44551
1.44890

H-FK95N
FratZE Refractive Indices
A (nm)
ng 1014.0
ng 852.1
n, 706.5
Nc 656.3
ner 643.8
Nyge Ne 632.8
np 589.3
ngy 587.6
n, 546.1
ng 486.1
ng/ 480.0
n, 435.8
ny 404.7
n; 365.0

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.0497081

A -4.0014683x10~
Ay 6.7095153x10
Az -1.2334460x10™
Ay 2.6850640%107
As -1.4593556x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02893
Pe, 05505
Pgc  0.3066
Py 0239
P,r  0.5354

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2874
0.5963
0.2553
0.2381
0.4762

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

-0.1518
-0.0747
0.0151
0.0507

AP¢,
AP¢
APg
AP,y

T REE R
BEWGE (C)
Range of Temperature

-40~-20

-20~0
0~20
20~40
40~60
60~80

ng= 1.43780

n,= 1.43891

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

Vg= 94.52
V.= 94.15

1

—_— N =N

#4EH  Thermal Properties

T, (C)
T, ('C)
T1014,5 (ec)
Ty (C)
T107'6(°C)

3070 (107
100300 (1 07/ K)

7/K)

MW/m-K)

HUBTER Mechanical Properties
Hy (10'Pa)

Fa

E (10'Pa)

G (10'Pa)

n

B (10"%/Pa)

411
448
381
404
485
144
170

347
355

7195
2764
0.302

HAeth#: 5 Other Properties

p (g/cm’) 3.52
TN REEREEH
Constants of dn/dt
D, 2.25%107
D, -5.68x107
D, 2.46x10™"
E, 3.96x107
E 1.38x10™"
Aric(m) 0.081

Temperature Coefficients of Refractive Index

-6.1
-6.4
-6.8
-7.0
-7.1
-7.2

dn/dt relative(10°/°C)

C’
-5.9
-6.2
-6.7
-6.8
-7.0
-7.1

d
-5.7
-6.1
-6.4
-6.6
-6.9
-7.1

e
-5.7
-6.0
-6.3
-6.5
-6.9
-7.1

F
-5.5
-5.8
-6.2
-6.4
-6.7
-7.0

-5.4
-5.7
-6.2
-6.4
-6.7
-6.8

=0.004632
nFr- an = 0004662

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)
2400 0.999 0.998
2200 0.999 0.999
2000 0.999 0.999
1800 0.999 0.999
1600 0.999 0.999
1400 0.999 0.999
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.999 0.998
700 0.999 0.998
650 0.999 0.998
600 0.999 0.998
550 0.999 0.998
500 0.999 0.998
480 0.998 0.997
460 0.998 0.997
440 0.998 0.996
420 0.998 0.996
400 0.998 0.996
390 0.998 0.996
380 0.997 0.995
370 0.997 0.994
360 0.994 0.988
350 0.991 0.983
340 0.980 0.961
330 0.962 0.926
320 0.925 0.856
310 0.855 0.731
300 0.752 0.566
290 0.620 0.384
280 0.488 0.238

Z M Coloration Code
heo /hs 31/-
Ao /As

%7 Remarks

CDGM



ng= 1.47047 V4= 66.88 ng-ne = 0.007035

H-QKI1 470669 n,= 1.47214 v, = 66.72 ng- ner = 0.007077
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.46202 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.46427 RA(S) 3 2400 0.849 0.722
n, 706.5 1.46703 Dy 5 2200 0.936 0.876
ne 656.3 1.46829 D, 5 2000 0.983 0.966
ne 643.8 1.46864 CR 3 1800 0.995 0.991
Ne-Ne 632.8 1.46897 1600 0.997 0.993
np 589.3 1.47040 1400 0.990 0.981
ny 587.6 1.47047 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.47214 T, (C) 399 1060 0.999 0.998
ng 486.1 1.47533 T, ('C) 497 1000 0.999 0.998
ng: 480.0 1.47572 T (C) 365 950 0.999 0.998
n, 435.8 1.47907 Ti" (C) 411 900 0.999 0.998
ny, 404.7 1.48215 Tio °(C) 653 850 0.999 0.998
n; 365.0 1.48736 03070c(107/K) 73 800 0.999 0.998
000300c(107/K) 85 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.1373281 600 0.999 0.998
A, -8.9417677x1073 550 0.999 0.998
Ay 9.6701099x10~ HUMEER Mechanical Properties 500 0.999 0.998
Az -6.3109312x107 Hy (107Pa) 374 480 0.998 0.997
Ay 2.6271358%107 JN 83 460 0.999 0.998
As -1.2715226%107° E (107pa) 4828 440 0.998 0.996
G (10'Pa) 1955 420 0.998 0.996
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.235 400 0.999 0.998
P, 0.3198 P’ 0.3179 B (10%/Pa) 3.76 390 0.998 0.997
Pcs 0.5714  P’c5  0.6175 380 0.998 0.996
Pic 0.3099 P’y 0.2586 HAhtEBR Other Properties 370 0.998 0.997
P.q 02374 P,y 02360 p(g/em’) 2.30 360 0.997 0.993
Py 0.5316  P’,p  0.4734 350 0.993 0.986
I REE R E 340 0.985 0.971
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.973 0.946
Deviation of Relative Partial Dispersions D, -4.33x1 0-6 320 0.940 0.883
AP from the “Normal Line” D, 2.75%107° 310 0.877 0.769
APc, 0.0299 D, -4.55x107" 300 0.767 0.588
APc 0.0116 E, 2.96x107 290 0.592 0.351
AP 0.0002 E, -7.40x107"° 280 0.373 0.139
AP,y -0.0002 Mg (pm) 0.257

A ERE R Temperature Coefficients of Refractive Index

BEGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 0.4 0.4 0.3 0.3 0.3 . Coloration Code
-20~0 0.4 0.2 0.2 0.2 0.2 0.2 Ago /As 32/28
0~20 0.4 0.1 -0.1 0.2 0.2 0.8 Ao /s
20~40 0.3 0.2 0.2 0.3 0.3 0.8
40~60 0.1 0.3 0.4 0.6 0.6 0.8 &Y  Remarks
60~80 0.2 0.4 0.6 0.6 0.8 0.9

63 CDGM



487704

1.47913
1.48137
1.48411
1.48535
1.48569
1.48601
1.48743
1.48749
1.48914
1.49227
1.49266
1.49594
1.49894
1.50401

H-QK3L
FratZE Refractive Indices

A (nm)
ng 1014.0
ng 852.1
n, 706.5
Nc 656.3
ner 643.8
Nyge Ne 632.8
np 589.3
ngy 587.6
n, 546.1
ng 486.1
ng/ 480.0
n, 435.8
ny 404.7
n; 365.0

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

Ao 2.1887339

A -9.6930568%10~
Ay 9.1515480%10~
Az 6.4656751x10”
Ay 9.1890058%10°
As -4.7114927x107

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 03237
Pe, 05751
Pge  0.3092
P, 02384
P,r 05303

P’
P’C’,s
Pryc
P’e,d
Pyp

0.3217
0.6203
0.2585
0.2369
0.4710

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP¢,
AP¢
APg
AP,y

T REE R
BEWGE (C)
Range of Temperature

-40~-20

-20~0
0~20
20~40
40~60
60~80

ng= 1.48749
n,= 1.48914

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 2
Dy 4
CR 2

#4MEH  Thermal Properties

T, (‘) 475
T, (C) 569
Tio'*? (C) 432
Ty (C) 466
Ty °(C) 674
0‘-30/70"0(10-7/K) 92
0‘100/300”0(10-7/ K) 102
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 520
Fyu 93

E (10'Pa) 6230
G (10'Pa) 2540
i 0.227
B (10"%/Pa) 2.80

HAeth#: 5 Other Properties

p (g/cm’) 2.43
TN REEREEH
Constants of dn/dt
D, -8.96x10°
D, 1.64x10®
D, -4.85x10™"
E, 3.10x10”
E 6.57x10"°
Aric(m) 0.240

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

0.0205
0.0068
0.0010
0.0045
t C’
-3.0 -2.7
-2.2 -2.0
-2.2 -2.1
-2.1 -1.9
-2.0 -1.9
-1.8 -1.7

d e F' g
2.4 -2.3 -2.0 -1.8
-1.9 -1.7 -1.5 -1.4
-1.9 -1.7 -1.5 -1.4
-1.8 -1.7 -1.5 -1.4
-1.8 -1.7 -1.5 -1.2
-1.5 -1.2 -1.0 -0.5

64

vg= 70.44
V.= 70.24

=0.006921
nFr- an = 0006964

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)
2400 0.918 0.844
2200 0.938 0.879
2000 0.989 0.977
1800 0.994 0.989
1600 0.996 0.992
1400 0.990 0.980
1200 0.999 0.998
1060 0.999 0.999
1000 0.999 0.999
950 0.999 0.999
900 0.999 0.999
850 0.999 0.999
800 0.999 0.998
700 0.999 0.998
650 0.999 0.998
600 0.998 0.997
550 0.998 0.996
500 0.998 0.996
480 0.998 0.996
460 0.998 0.996
440 0.997 0.995
420 0.997 0.995
400 0.998 0.996
390 0.997 0.995
380 0.997 0.994
370 0.996 0.993
360 0.996 0.993
350 0.994 0.989
340 0.990 0.980
330 0.987 0.974
320 0.974 0.948
310 0.945 0.893
300 0.868 0.753
290 0.688 0.474
280 0.385 0.148

ZEF Coloration Code
heo /hs 30/27
Ao /As

%7 Remarks

CDGM



H-K1

500621

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8

4
3

04.7
65.0

1.49047
1.49282
1.49581
1.49722
1.49761
1.49797
1.49960
1.49967
1.50159
1.50527
1.50572
1.50961
1.51321
1.51935

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2199551
-8.5435235%10°
1.0369856x107
2.7324096x10™
-1.5873606x10~
9.7323557x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2919
0.5466
0.3043
0.2385
0.5391

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2898
0.5906
0.2540
0.2367
0.4797

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 2
Dy 1
CR 3

#4MEH  Thermal Properties

T, (C) 465
T, (C) 549
T) o™ () 420
T)o" () 463
Tio °(C) 668
0‘-30/70"0(10-7/K) 87
0‘100/300”0(10-7/ K) 104
AMW/m-K)

PR Mechanical Properties

Hy (10'Pa) 440
F, 91

E (10'Pa) 6542
G (10Pa) 2682
m 0.220
B (10"%/Pa) 2.79

HAeth#: 5 Other Properties

p (g/cm’) 2.47
TN REEREEH
Constants of dn/dt
D, -4.14x10°®
D, 1.96x10®
D, -3.87x10™"
E, 5.49x10”
E, 2.63x10™"°
Aric(m) 0.161

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0002
AP -0.0019
APy, 0.0013
AP,y -0.0009
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 03 0.0
20~0 03 0.0
0~20 0.1 0.1
20~40 0.0 0.2
40~60 0.0 0.6
60~80 0.0 0.7

d e F' g
0.1 0.2 0.5 0.9
0.1 0.4 0.7 1.0
0.4 0.4 0.7 1.0
0.5 0.6 0.9 1.0
0.7 0.8 1.0 1.2
0.7 0.8 1.0 1.4

65

ng= 1.49967 vg= 62.07
n.= 1.50159 V.= 61.85

N - N¢

=0.008050

nFr- an = 00081 10

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.879
0.917
0.959
0.983
0.996
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.998
0.998
0.999
0.999
0.998
0.998
0.999
0.999
0.998
0.998
0.997
0.993
0.985
0.965
0.912
0.780
0.506
0.182

7 (10mm)
0.772
0.841
0919
0.966
0.992
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.996
0.996
0.996
0.997
0.997
0.998
0.998
0.997
0.997
0.998
0.998
0.997
0.996
0.994
0.987
0.971
0.932
0.832
0.609
0.256
0.033

ZEF Coloration Code
Ao /As

32/29

%7  Remarks

CDGM



H-K2

500660

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8

4
3

04.7
65.0

1.49143
1.49383
1.49678
1.49813
1.49850
1.49885
1.50040
1.50047
1.50228
1.50571
1.50613
1.50972
1.51302
1.51861

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
22252218
-1.0126267x107
9.5471953x10~
3.1014674x10™
-2.8435987x10~
1.6363217x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.3166
0.5673
0.3087
0.2388
0.5290

P’
P’C’,s
Pryc
P’e,d
Pyp

0.3146
0.6122
0.2583
0.2373
0.4706

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEH  Thermal Properties

T, (‘) 556
T, (C) 648
T ™ (C) 508
Ti" (C) 557
Tio °(C) 759
0‘-30/70"0(10-7/K) 55
0‘100/300°C(10-7/K) 65
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 534
F, 83

E (10'Pa) 7249
G (10Pa) 3008
m 0.204
B (10"%/Pa) 3.12

HAeth#: 5 Other Properties

p (g/cm’) 2.42
TN REEREEH
Constants of dn/dt
D, 3.11x10°
D, 2.16x10®
D, -5.94x10™"
E, 2.96x107
E, 7.48x10"°
Aric(m) 0.256

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0265

AP 0.0094

AP, -0.0012

AP, -0.0042

BFETE (C)

Range of Temperature t C’
-40~-20 1.8 2.0
-20~0 2.8 2.9
0~20 2.7 2.8
20~40 2.7 3.1
40~60 3.1 34
60~80 3.2 3.6

d e F' g
2.5 2.5 2.6 3.2
3.0 3.2 33 33
3.0 3.0 3.4 3.5
3.2 33 3.5 4.0
3.4 3.5 3.9 3.9
3.7 3.8 4.0 4.5
66

ng= 1.50047 vg= 66.02
n,= 1.50228 v, = 65.85

N - N¢

=0.007580

nFr- an = 0007628

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.912
0.936
0.989
0.996
0.999
0.990
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.997
0.998
0.997
0.995
0.996
0.995
0.993
0.988
0.978
0.957
0.906
0.790
0.560
0.260

7 (10mm)
0.832
0.875
0.978
0.992
0.998
0.979
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.996
0.996
0.997
0.996
0.995
0.995
0.994
0.995
0.996
0.995
0.990
0.992
0.991
0.986
0.976
0.957
0.916
0.820
0.620
0.310
0.070

ZEF Coloration Code
Ao /As

31/28

%7  Remarks

CDGM



H-K3

505647

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.49528
1.49778
1.50083
1.50222
1.50261
1.50297
1.50456
1.50463
1.50649
1.51002
1.51045
1.51416
1.51759
1.52340

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
22356892
-1.0132278x107
1.0921954x107
-5.7727212%x10°
2.6872011x107
-1.1604147x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.3206
0.5694
0.3091
0.2386
0.5310

P’
P’C’,s
Pryc
P’e,d
Pyp

0.3186
0.6156
0.2575
0.2371
0.4729

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 3
Dy 3
Da 4
CR 1

#4MEH  Thermal Properties

T, (‘) 537
T, (C) 609
Tio'*? (C) 481
Ti" (C) 526
Tio °(C) 712
0‘-30/70"0(10-7/K) 58
0‘100/300°C(10-7/K) 70
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 548
Fyu 81

E (10'Pa) 6830
G (10Pa) 2806
i 0.217
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.40
TN REEREEH
Constants of dn/dt
D, 2.53x10°°
D, 1.95x10®
D, -5.32x10™"
E, 4.02x107
E, 6.25x10"°
Aric(m) 0.120

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0389

AP 0.0147

AP, -0.0016

AP, -0.0045

BFETE (C)

Range of Temperature t C’
-40~-20 1.9 24
-20~0 2.5 2.6
0~20 2.6 2.7
20~40 2.8 3.0
40~60 2.7 32
60~80 2.6 33

d e F' g
2.5 2.5 2.8 3.0
2.8 2.8 3.0 3.1
2.7 2.9 3.2 3.5
3.0 3.0 3.2 3.5

3.2 3.6 3.6 3.6
34 34 3.6 4.1

67

ng= 1.50463 vg= 64.72
n,= 1.50649 v, = 64.55

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.007797

nFr- an = 0007846

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.840 0.705
0.908 0.825
0.978 0.957
0.991 0.982
0.997 0.994
0.984 0.968
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.995
0.997 0.995
0.997 0.995
0.997 0.995
0.998 0.995
0.997 0.994
0.994 0.989
0.994 0.989
0.991 0.983
0.984 0.967
0.964 0.930
0.913 0.834
0.781 0.611
0.497 0.247
0.148 0.022

300
290
280

ZEF Coloration Code
Ao /As

33/30

%7  Remarks

CDGM



K4A

508611

T4 ZE  Refractive Indices

A (nm)

n, 1014.0 1.49825
ng 852.1 1.50079
n, 706.5 1.50398
ne 656.3 1.50546
ner 643.8 1.50587
N 632.8 1.50625
np 589.3 1.50795
ng 587.6 1.50802
n, 546.1 1.51000
ng 486.1 1.51378
Ngp: 480.0 1.51425
n, 435.8 1.51825
ny 404.7 1.52195
n; 365.0 1.52827

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

Ao

2.2418749
-8.9193215%10°
1.2625174x107
-2.9859874x10™
5.9564884x10”
-2.5863323x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 03053
Pe, 05612
Pge 03077
Py 02380
P,r 05372

P, 0.3032
Pey  0.6063
Py 02566
Py 02363
Py 04774

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.50802
n,= 1.51000

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEH  Thermal Properties

T, (C) 552
T, ('C) 624
T,0"* (C) 497
T, (C) 541
T, %(C) 733
0‘-30/70"0(10-7/K) 47
0‘100/300°C(10-7/K) 52
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 524
Fyu 65

E (10Pa) 6927
G (10'Pa) 2843
i 0.218
B (10"%/Pa) 3.55

HAeth#: 5 Other Properties

p (g/cm’) 2.43
TN REEREEH
Constants of dn/dt
D, 7.37x10°
D, 2.20x10®
D, -6.81x10™"
E, 4.56x107
E, 4.32x10™"°
Aric(m) 0.199

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

vg= 61.05
v, = 60.87

AP, 0.0325

AP 0.0151

AP, -0.0021

AP, -0.0045

BFETE (C)

Range of Temperature t C’
-40~-20 4.4 4.6
-20~0 44 4.7
0~20 4.6 4.7
20~40 4.8 5.1
40~60 4.9 53
60~80 5.0 5.5

d e F' g
4.9 5.2 5.3 5.5
4.9 5.2 5.3 5.5
4.9 5.2 5.5 5.8
5.3 5.5 5.7 6.1
5.6 5.7 5.9 6.3
5.6 5.9 6.2 6.4
68

ng-ne = 0.008321

nFr- an = 0008378

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.870 0.760
2200 0.934 0.872
2000 0.985 0.970
1800 0.997 0.994
1600 0.997 0.995
1400 0.989 0.978
1200 0.999 0.998
1060 0.998 0.997
1000 0.998 0.997
950 0.998 0.997
900 0.998 0.997
850 0.998 0.997
800 0.998 0.996
700 0.998 0.996
650 0.998 0.996
600 0.997 0.995
550 0.997 0.995
500 0.997 0.993
480 0.996 0.992
460 0.996 0.991
440 0.995 0.989
420 0.994 0.987
400 0.992 0.984
390 0.988 0.977
380 0.980 0.961
370 0.970 0.940
360 0.940 0.890
350 0.880 0.780
340 0.760 0.570
330 0.500 0.250
320 0.170 0.030
310

300

290

280

ZEF Coloration Code
heo /hs 35/32
Ao /As

%7  Remarks

CDGM



ng= 1.51007 V4= 63.36 ng-ne = 0.008050

H-KS 510634 n,= 1.51199 v, = 63.13 ng-ner = 0.008110
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.50069 RC(S) 3 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.50312 RA(S) 1 2400 0.890 0.790
n, 706.5 1.50618 Dy 3 2200 0914 0.835
ne 656.3 1.50760 D, 1 2000 0.964 0.929
ne 643.8 1.50800 CR 1 1800 0.985 0.971
Nie-Ne 632.8 1.50837 1600 0.997 0.995
np 589.3 1.51000 1400 0.998 0.997
ny 587.6 1.51007 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.51199 T, (C) 558 1060 0.999 0.998
ng 486.1 1.51565 T, ('C) 633 1000 0.999 0.998
ng/ 480.0 1.51611 T (C) 497 950 0.999 0.998
n, 435.8 1.51999 Ti" (C) 548 900 0.999 0.998
ny, 404.7 1.52356 Tio °(C) 733 850 0.999 0.998
n; 365.0 1.52962 03070c(107/K) 75 800 0.999 0.998
000300c(107/K) 89 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.2501836 600 0.998 0.997
A, -8.9406616%107> 550 0.998 0.997
A, 1.1431783%107 HULMEER Mechanical Properties 500 0.998 0.996
Az -7.3339328x10~ Hy (107Pa) 487 480 0.998 0.996
Ay 3.4961670x107 Fu 84 460 0.997 0.995
As -1.8010078x10°° E (10'Pa) 7519 440 0.997 0.995
G (10'Pa) 3128 420 0.997 0.995
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.202 400 0.997 0.995
P, 0.3019 P’ 0.2996 B (10%/Pa) 2.67 390 0.997 0.995
Pcs 0.5565 P’c-5  0.6017 380 0.997 0.994
Pic 0.3068 P’y | 0.2552 HAhtEBR Other Properties 370 0.996 0.993
P.q 02384 P,y 02366  p(g/em’) 2.47 360 0.995 0.991
Py 0.5390  P’yp  0.4783 350 0.991 0.983
I REE R E 340 0.983 0.967
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.963 0.927
Deviation of Relative Partial Dispersions D, 22.53%1 0-7 320 0914 0.836
AP from the “Normal Line” D, 1.48x10° 310 0.800 0.640
APc, 0.0136 D, -9.74x107"? 300 0.560 0.310
APc 0.0050 E, 4.45x107 290 0.240 0.060
APg, -0.0005 E, 7.77x107'° 280
AP,y 0.0012 Mg (pm) 0.202

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.5 1.7 2.0 22 2.3 2.4 . Coloration Code
-20~0 1.3 1.6 1.8 2.0 22 2.4 Ago /As 32/29
0~20 1.5 1.6 1.8 1.9 22 2.4 Ao /s
20~40 1.4 1.9 2.0 22 2.5 2.9
40~60 1.7 2.1 2.1 2.3 2.6 2.8 &Y  Remarks
60~80 1.7 2.0 2.1 22 2.5 2.9

% CDGM



H-K6

511605

T4 ZE  Refractive Indices

A (nm) Grade
n 1014.0 1.50152 RC(S) 3
ng 852.1 1.50394 RA(S) 1
. 706.5 1.50707 Dy 2
ne 656.3 1.50855 Dy 1
ne 643.8 1.50896 CR 2
Nje-Ne 632.8 1.50934
np 589.3 1.51105
ny 587.6 1.51112 #HEF  Thermal Properties
n, 546.1 1.51314 T, (C) 530
ng 486.1 1.51700 T, (C) 619
np 480.0 1.51748 T (C) 473
n, 435.8 1.52159 Ti" (C) 522
n, 404.7 1.52540 Tio °(C) 723
n; 365.0 1.53188 03070c(107/K) 85
0‘100/300°C(10-7/K) 99
EEUARE S Constants of Dispersion Formula AMW/m-K)
Ao 2.2502452
A -7.5871482x10°
Ay 1.2630378%107 HLBMER Mechanical Properties
A, -2.2900182x10™ Hy (10'Pa) 464
Ay 5.8022594x107 Fy 88
As -2.8409460x10° E (10'Pa) 6724
G (10'Pa) 2758
FEAXTEE S BB Relative Partial Dispersions | 1L 0.219
Py, 0.2863 P’ 02839 B (10'%/Pa) 3.05
Pcs 0.5453  P’cs  0.5890
Pgic 03040 Py 0.2534 HAhtEBR Other Properties
P.q 02389 P,y 02370  p(g/em’) 2.53
Pyr 0.5427  P’,p  0.4820
WHERERBE LS
AAXTER A BT “HIL” K Constants of dn/dt
Deviation of Relative Partial Dispersions D, 22.84x1 0-6
AP from the “Normal Line” D, 1.68x10°
AP 0.0004 D, -6.96x10™""
AP 0.0006 E, 472107
AP, 0.0000 E, -6.38x107"
AP, 0.0000 Mk (1m) 0.217
IHERBEARS  Temperature Coefficients of Refractive Index
REJEE (C) dn/dt relative(10°°/°C)
Range of Temperature t C’ d e F’ g
-40~-20 0.1 0.5 0.7 0.8 1.0 1.3
-20~0 0.1 0.6 0.7 0.8 1.2 1.3
0~20 0.3 0.8 0.8 1.0 1.4 1.7
20~40 0.5 0.8 0.8 1.0 1.4 1.7
40~60 0.6 0.8 0.8 1.1 1.4 1.7
60~80 0.6 0.8 1.1 1.2 1.5 1.7
70

ng= 151112

n,= 1.51314

1ZPE  Chemical Properties

V= 60.46
V.= 60.21

N - N¢

=0.008454

nFr- an = 0008523

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.861
0.898
0.951
0.978
0.995
0.996
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.994
0.990
0.982
0.951
0.875
0.696
0.404

7 (10mm)
0.741
0.807
0.904
0.957
0.990
0.992
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.996
0.996
0.994
0.989
0.981
0.964
0.905
0.766
0.485
0.163

ZEF Coloration Code
Ao /As
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H-K7

515606

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.50513
1.50754
1.51070
1.51218
1.51259
1.51298
1.51470
1.51478
1.51681
1.52067
1.52116
1.52528
1.52910
1.53561

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2597882
-6.9388593x10~
1.3448855x10™
-4.0590436x10™
7.6441112x107
-3.5192814x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2839
0.5465
0.3062
0.2391
0.5432

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2813
0.5895
0.2557
0.2370
0.4812

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 1
Dy 1
CR 2

#4MEH  Thermal Properties

T, (C) 535
T, (C) 613
Tio'*? (C) 476
Ti" (C) 523
Tio °(C) 717
0‘-30/70"0(10-7/K) 85
0‘100/300°C(10-7/K) 100
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 468
Fyu 85

E (10Pa) 6794
G (10'Pa) 2776
i 0.224
B (10%/Pa) 2.90

HAeth#: 5 Other Properties

p (g/cm’) 2.54
TN REEREEH
Constants of dn/dt
D, -3.47x10°
D, 1.04x10°®
D, -1.23x10™"
E, 5.23x10”
E, 2.98x10™"°
Aric(m) 0.190

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0016
AP 0.0014
APy, -0.0019
AP,y 0.0008
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 0.4 0.5
20~0 0.1 0.8
0~20 0.1 0.5
20~40 0.2 03
40~60 0.2 0.7
60~80 0.2 0.6

d e F' g
0.8 0.8 0.9 1.6
0.9 1.0 1.3 1.3
0.6 0.8 1.1 1.4
0.6 0.8 1.1 1.5
0.7 0.9 1.1 1.4
0.7 1.0 1.1 1.6
71

ng= 1.51478 V3= 60.63
n,= 1.51681 v, = 60.33

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.008490

nFr- an = 0008566

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.857 0.735
0.896 0.803
0.950 0.903
0.978 0.957
0.995 0.989
0.995 0.991
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.997
0.998 0.996
0.996 0.993
0.996 0.993
0.995 0.990
0.992 0.984
0.985 0.970
0.973 0.947
0.938 0.879
0.849 0.721
0.655 0.429
0.358 0.128

290
280

ZEF Coloration Code
Ao /As
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H-K8

516568

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.50586
1.50839
1.51169
1.51326
1.51370
1.51411
1.51594
1.51602
1.51818
1.52235
1.52286
1.52731
1.53144
1.53853

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2628916
-7.7054489x10~
1.3003391x107
-3.1039305%10~
3.1668687x107
-1.2724215x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2785
0.5360
0.3038
0.2377
0.5459

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2762
0.5797
0.2533
0.2358
0.4858

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 2
Dy 1
CR 2

#4MEH  Thermal Properties

T, (C) 512
T, (C) 570
T,0"* (C) 467
T)o" () 499
Ty, (C) 634
0‘-30/70"0(10-7/K) 87
0‘100/300°C(10-7/K) 97
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 435
F, 75

E (10Pa) 6779
G (10Pa) 2772
m 0.223
B (10"%/Pa) 3.01

HAeth#: 5 Other Properties

p (g/cm’) 2.58
TN REEREEH
Constants of dn/dt
D, 8.99x107
D, 1.86x10®
D, 2.68x10™"2
E, 5.14x107
E, 2.06x10™"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0006
AP 0.0000
AP, 0.0003
AP, -0.0031
BFETE (C)
Range of Temperature t C’
-40~-20 2.0 2.1
-20~0 1.8 24
0~20 2.0 2.2
20~40 2.1 24
40~60 2.1 2.7
60~80 23 2.8

d e F' g
2.5 2.5 2.8 3.4
2.6 2.7 2.9 3.4
2.5 2.6 3.0 3.5
2.6 2.8 3.2 3.7
2.8 3.1 3.5 3.8
3.0 33 3.7 4.1

72

ng= 1.51602 vg= 56.79
n,= 1.51818 V.= 56.57

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320

N - N¢

=0.009086

nFr- an = 0009160

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.908 0.824
0.924 0.854
0.966 0.933
0.984 0.968
0.996 0.991
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.997 0.994
0.997 0.994
0.996 0.993
0.996 0.993
0.996 0.992
0.995 0.990
0.992 0.985
0.988 0.977
0.978 0.956
0.954 0.911
0.901 0.811
0.776 0.602
0.519 0.269
0.192 0.037

310
300
290
280

ZEF Coloration Code
Ao /As
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H-K9L

517642

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.50736
1.50983
1.51289
1.51432
1.51472
1.51509
1.51673
1.51680
1.51872
1.52237
1.52282
1.52667
1.53022
1.53626

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2719694
-9.9172187x10°
1.0369753x107
3.1190380x10™
-2.6458215%x107
1.6475085x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.3068
0.5578
0.3080
0.2387
0.5341

P’
P’C’,s
Pryc
P’e,d
Pyp

0.3048
0.6033
0.2569
0.2371
0.4750

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, 0.0158

AP 0.0042

AP, -0.0014

AP, -0.0023

BFETE (C)

Range of Temperature t C’
-40~-20 0.5 0.7
-20~0 1.2 1.3
0~20 0.8 1.5
20~40 1.1 1.3
40~60 1.4 1.5
60~80 1.4 1.9

ng= 1.51680 vg= 64.20
n,= 1.51872 V.= 64.00

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 3
Dy 1
CR 2

#4MEH  Thermal Properties

T, (C) 560
T, (C) 620
T ™ (C) 511
Ty (C) 547
Ty °(C) 714
0‘-30/70"0(10-7/K) 76
0‘100/300°C(10-7/K) 95
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 595
Fyu 100
E (10'Pa) 7920
G (10Pa) 3270
i 0.211
B (10"%/Pa) 2.70
HAeth#: 5 Other Properties
p (g/em’) 2.52
TN REEREEH
Constants of dn/dt
D, -1.13x10°
D, 1.97x10™
D, -4.03x10™"
E, 4.17x107
E, -1.86x10™"°
Aric(m) 0.214

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

d e F' g
0.9 1.3 1.5 1.8
1.5 1.6 1.7 2.0
1.7 1.5 2.0 2.1
1.4 1.5 1.7 22
1.7 1.9 2.4 2.5
2.0 23 22 2.8
73

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

ng-ne = 0.008050
nFr- an = 0008105

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.842 0.709
0.882 0.778
0.951 0.904
0.978 0.957
0.993 0.987
0.988 0.975
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.995
0.996 0.992
0.991 0.982
0.987 0.974
0.975 0.951
0.946 0.894
0.881 0.776
0.746 0.557
0.524 0.275

290
280

ZEF Coloration Code
Ao /As
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ng=1.51680 V= 64.20 ng-ne = 0.008050

H-KILGT 517642 n,= 1.51872 v, = 64.00 ng- ner = 0.008105
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.50736 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.50983 RA(S) 1 2400 0.851 0.725
n, 706.5 1.51289 Dy 3 2200 0.888 0.788
ne 656.3 1.51432 Dy, 1 2000 0.954 0911
ne 643.8 1.51472 CR 2 1800 0.980 0.960
Ne-Ne 632.8 1.51509 1600 0.994 0.988
np 589.3 1.51673 1400 0.989 0.978
ny 587.6 1.51680 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.51872 T, (C) 560 1060 0.999 0.998
ng 486.1 1.52237 T, ('C) 620 1000 0.999 0.998
ng/ 480.0 1.52282 T (C) 511 950 0.999 0.998
n, 435.8 1.52667 Ti" (C) 547 900 0.999 0.998
ny, 404.7 1.53022 Tio °(C) 714 850 0.999 0.998
n; 365.0 1.53626 03070c(107/K) 76 800 0.999 0.998
000300c(107/K) 95 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.2719694 600 0.999 0.998
A, -9.9172187x1073 550 0.999 0.998
Ay 1.0369753%107 UM ER Mechanical Properties 500 0.999 0.998
A; 3.1190380x10™ Hy (10'Pa) 595 480 0.999 0.998
Ay -2.6458215%107 Fu 100 460 0.999 0.998
As 1.6475085%107° E (107pa) 7920 440 0.999 0.998
G (10'Pa) 3270 420 0.999 0.998
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.211 400 0.999 0.998
P, 0.3068 P’ 0.3048 B (10%/Pa) 2.70 390 0.999 0.998
Pcs 0.5578  P’c-5  0.6033 380 0.999 0.998
Pic 0.3080 P’y 0.2569 HAhtEBR Other Properties 370 0.999 0.998
P.q 02387 P,y 02371  p(g/em’) 2.52 360 0.999 0.998
Py 0.5341  P’,p  0.4750 350 0.997 0.994
I REE R E 340 0.994 0.988
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.987 0.975
Deviation of Relative Partial Dispersions D, -1.13x1 0-6 320 0.972 0.944
AP from the “Normal Line” D, 1.97x10° 310 0.932 0.869
APc, 0.0158 D, -4.03x10™M 300 0.840 0.706
APc 0.0042 E, 4.17x107 290 0.664 0.441
AP -0.0014 E, -1.86x107"° 280 0411 0.169
AP,y -0.0023 Mg (pm) 0214

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.5 0.7 0.9 1.3 1.5 1.8 EMF Coloration Code
-20~0 1.2 1.3 1.5 1.6 1.7 2.0 Aso /s 310/275
0~20 0.8 1.5 1.7 15 2.0 2.1 Do s
20~40 1.1 1.3 1.4 1.5 1.7 2.2
40~60 1.4 1.5 1.7 1.9 2.4 2.5 £VE Remarks
60~80 1.4 1.9 2.0 2.3 2.2 2.8

™ CDGM



H-K9L*

517642

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Nie-Ne 632.8
np 589.3
ny 587.6
n, 546.1
ng 486.1
np 480.0
n, 435.8
ny, 404.7
n; 365.0

1.50736
1.50983
1.51289
1.51432
1.51472
1.51509
1.51673
1.51680
1.51872
1.52237
1.52282
1.52667
1.53022
1.53626

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2719694
-9.9172187x10°
1.0369753%107
3.1190380%10™
-2.6458215%107
1.6475085%10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.3068
0.5578
0.3080
0.2387
0.5341

P’
P’C’,s
Pryc
P’e,d
Pyp

0.3048
0.6033
0.2569
0.2371
0.4750

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 3
Dy 1
CR 2

#4MEF  Thermal Properties

T, (‘) 560
T, (C) 620
T ™ (C) 511
Ty (C) 547
Ty °(C) 714
0‘-30/70"0(10-7/K) 76
0‘100/300°C(10-7/K) 95
MW/m-K)

HUMPER Mechanical Properties

Hy (10'Pa) 595
Fyu 100
E (10'Pa) 7920
G (10'Pa) 3270
i 0.211
B (10"%/Pa) 2.70

HAeth#: 5 Other Properties

p (g/cm’) 2.52
TN REEREEH
Constants of dn/dt
D, -1.13x10°
D, 1.97x10®
D, -4.03x10™"
E, 4.17x107
E, -1.86x10™"°
Aric(m) 0.214

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0158

AP 0.0042

AP, -0.0014

AP, -0.0023

BEERH (C)

Range of Temperature t C’
-40~-20 0.5 0.7
-20~0 1.2 1.3
0~20 0.8 1.5
20~40 1.1 1.3
40~60 1.4 1.5
60~80 1.4 1.9

d e F’ g
0.9 1.3 1.5 1.8
1.5 1.6 1.7 2.0
1.7 1.5 2.0 2.1
1.4 1.5 1.7 22
1.7 1.9 24 2.5
2.0 23 22 2.8
75

ng= 1.51680 0g= 64.20
n,= 1.51872 V.= 64.00

N - N¢

=0.008050

Np- ncf = 0.008105

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.893
0.921
0.968
0.986
0.995
0.990
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.993
0.992
0.987
0.975
0.948
0.898
0.798
0.614
0.351
0.161

7 (10mm)
0.797
0.849
0.937
0.971
0.990
0.981
0.996
0.996
0.996
0.996
0.996
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.996
0.993
0.987
0.985
0.974
0.950
0.898
0.807
0.637
0.377
0.123
0.026

E{E Coloration Code
Azo /s
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H-K10

518590

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.50826
1.51073
1.51397
1.51549
1.51592
1.51632
1.51810
1.51818
1.52027
1.52428
1.52479
1.52909
1.53308
1.53991

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2685743
-6.8560016x10~
1.4098105%107
-4.9830936x10™
9.5095673%10~
-4.5051575%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2810
0.5415
0.3060
0.2378
0.5472

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2786
0.5854
0.2549
0.2358
0.4851

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 3
Dy 1
CR 3

#4MEF  Thermal Properties

T, (‘) 511
T, (C) 587
Tio'*? (C) 466
Ti" (C) 509
Tio °(C) 675
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 108
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 456
Fu 78

E (10'Pa) 6971
G (10'Pa) 2858
i 0.220
B (10"%/Pa) 2.55

HAeth#: 5 Other Properties

p (g/cm’) 2.50
TN REEREEH
Constants of dn/dt
D, -3.97x10°
D, 2.28x10®
D, -5.39x10™"
E, 4.17x107
E, -3.71x10™"°
Aric(m) 0.254

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0015

AP 0.0004

AP, -0.0013

AP, 0.0019

BFEE (C)

Range of Temperature t C’
-40~-20 -0.4 -0.4
-20~0 -0.4 -0.1
0~20 -0.2 0.0
20~40 0.0 0.3
40~60 0.1 0.5
60~80 0.2 0.7

d e F' g
0.0 0.2 0.3 0.9
0.0 0.3 0.6 0.9

0.2 0.4 0.7 1.1

0.5 0.5 0.9 1.3

0.7 0.7 1.1 1.3

0.7 0.7 1.0 1.4
76

ng=1.51818 V= 58.95
n,= 1.52027 V.= 58.69

N - N¢

=0.008790

nFr- an = 0008865

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.870
0.905
0.953
0.981
0.996
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.997
0.997
0.996
0.995
0.992
0.987
0.978
0.958
0.914
0.820
0.640
0.350

7 (10mm)
0.760
0.819
0.909
0.962
0.993
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.996
0.996
0.996
0.995
0.995
0.994
0.994
0.993
0.990
0.985
0.975
0.957
0.917
0.835
0.680
0.410
0.120

ZEF Coloration Code
Ao /As

35/31
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CDGM



H-K11

526602

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Ne-Ne 632.8
np 589.3
ng 587.6
n, 546.1
ng 486.1
Ng/ 480.0
n, 435.8
ny, 404.7
n; 365.0

1.51652
1.51898
1.52220
1.52371
1.52414
1.52454
1.52630
1.52638
1.52847
1.53246
1.53296
1.53721
1.54116
1.54790

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2950052
-7.5263418%10°
1.3021247x107
-1.4311630x10™
4.3122798%107
-1.8646905x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02811
Pe,  0.5406
Pgc  0.3051
Py  0.2389
P,r  0.5429

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2788
0.5848
0.2539
0.2369
0.4817

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.0080
AP -0.0034
APy, -0.0009
AP,y -0.0004

T REE R

BEGE (C)

Range of Temperature t C'
-40~-20 -1.1 0.8
-20~0 -0.9 -0.5
0~20 0.7 0.5
20~40 -0.5 -0.3
40~60 -0.5 -0.3
60~80 -0.5 -0.2

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

ng= 1.52638
n,= 1.52847

vy= 60.16
V.= 59.90

3

W = N =

#4MEH  Thermal Properties
T, (C)

T, (C)
T1014,5 (

)

Ty (C)
T 107'6( )
30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m

PR Mechanical Properties

‘K)

515
580
455
499
682
94
110

Hy (10'Pa) 510
Fyu 90
E (10'Pa) 6807
G (10Pa) 2761
i 0.233
B (10"%/Pa) 2.56
HAeth#: 5 Other Properties
p (g/em’) 2.69
TN REEREEH
Constants of dn/dt
Dy -5.26x10°
D, 1.82x10®
D, -8.49x10™"!
E, 5.16x107
E, 1.16x10”
Arg (pm) 0.136

d
-0.6
-0.5
-0.5
0.0
0.0
0.1

e
-0.4
-0.4
-0.4
0.3
0.3
0.3

77

F
-0.3
-0.2
-0.1
0.4
0.4
0.4

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-0.1
0.0
0.4
0.7
0.7
0.7

ng-ne = 0.008750
nFr- an = 0008823

WEBE T R

Internal Transmittance t

A (nm) T(5mm) 1 (10mm)

2400 0.857 0.734
2200 0.898 0.806
2000 0.949 0.901
1800 0.978 0.956
1600 0.995 0.989
1400 0.996 0.992
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.999 0.998
700 0.999 0.998
650 0.999 0.998
600 0.999 0.998
550 0.999 0.998
500 0.998 0.996
480 0.998 0.996
460 0.998 0.997
440 0.998 0.996
420 0.998 0.996
400 0.998 0.997
390 0.997 0.995
380 0.996 0.993
370 0.996 0.993
360 0.995 0.991
350 0.993 0.986
340 0.985 0.971
330 0.971 0.942
320 0.932 0.869
310 0.838 0.702
300 0.647 0.418
290 0.362 0.131
280

ZEF Coloration Code
heo /hs 32/29
Ao /As

%7  Remarks

CDGM



ng= 1.53359 vg= 55.47 ng-ne = 0.009619

H-K12 534555 n,= 1.53588 v, = 55.17 ng- ner = 0.009713
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.52296 RC(S) 4 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.52558 RA(S) 1 2400 0.903 0.815
n, 706.5 1.52903 Dy 2 2200 0.924 0.854
ne 656.3 1.53068 D, 1 2000 0.964 0.929
ne 643.8 1.53114 CR 1800 0.983 0.966
Nie-Ne 632.8 1.53157 1600 0.995 0.990
np 589.3 1.53350 1400 0.997 0.993
ny 587.6 1.53359 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.53588 T, (C) 502 1060 0.999 0.998
ng 486.1 1.54030 T, ('C) 556 1000 0.999 0.998
ng/ 480.0 1.54085 T (C) 456 950 0.999 0.998
n, 435.8 1.54558 Ti" (C) 494 900 0.999 0.998
ny, 404.7 1.54998 Tio °(C) 668 850 0.999 0.998
n; 365.0 1.55756 03070c(107/K) 92 800 0.998 0.997
100300 (107/K) 107 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.3150643 600 0.998 0.997
A, -82715617x1073 550 0.998 0.997
Ay 1.2953556x107 HULBER Mechanical Properties 500 0.998 0.997
Az 2.6850520x10™ Hy (107Pa) 462 480 0.998 0.997
Ay -5.4602827x10° Fa 85 460 0.998 0.996
As 6.2432562x1077 E (107pa) 7030 440 0.998 0.996
G (10'Pa) 2849 420 0.998 0.996
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.234 400 0.997 0.995
P, 0.2724 P’ 0.2697 B (10%/Pa) 2.82 390 0.995 0.990
Pcs 0.5302 P’c5 05724 380 0.990 0.980
Pic 0.3025 P’y 02522 HAhtEBR Other Properties 370 0.982 0.965
P.q 0.2381 P’.q 02358  p(g/em’) 2.72 360 0.965 0.931
Py 0.5489  P’,p  0.4870 350 0.923 0.852
I REE R E 340 0.829 0.687
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.626 0.392
Deviation of Relative Partial Dispersions D, -1.57x 10-6 320 0.288 0.083
AP from the “Normal Line” D, 1.35x10° 310
AP -0.0051 D, -5.16x107"" 300
AP -0.0027 E, 7.91x107 290
APg, 0.0001 E, 9.19x10°'° 280
AP,y -0.0023 Mg (pm) 0.086

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.0 1.4 1.6 1.7 1.9 2.3 EMF Coloration Code
-20~0 1.0 1.4 1.6 1.8 2.1 2.3 Aso /s 35/32
0~20 1.0 1.5 1.6 1.9 2.6 2.8 Ao /s
20~40 1.0 1.6 1.8 1.9 2.6 2.8
40~60 1.2 1.7 1.8 2.0 2.6 2.8 £VE Remarks
60~80 1.3 1.7 1.8 2.2 2.6 29

78 CDGM



H-KS0

522595

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.51254
1.51505
1.51829
1.51982
1.52024
1.52064
1.52241
1.52249
1.52458
1.52860
1.52910
1.53339
1.53739
1.54422

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2834436
-8.0037901x10~
1.3080112x107
-2.2416659x10™
6.1554862x10
-2.9434240%x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2857
0.5430
0.3040
0.2379
0.5453

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2834
0.5859
0.2540
0.2359
0.4843

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 2
Dy 3
CR

#4MEH  Thermal Properties

T, (‘) 564
T, (C) 633
T ™ (C) 507
Ti" (C) 522
Tio °(C) 736
0‘-30/70"0(10-7/K) 79
0‘100/300°C(10-7/K) 96
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 537
Fyu 81

E (10'Pa) 7338
G (10'Pa) 3004
i 0.221
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.52
TN REEREEH
Constants of dn/dt
D, -1.18x10°
D, 1.18x10®
D, -7.33x107™"
E, 5.47x107
E, 1.51x10”
Aric(m) 0.174

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0022

AP 0.0007

AP, 0.0004

AP, 0.0009

BFETE (C)

Range of Temperature t C’
-40~-20 0.9 1.2
-20~0 0.9 1.3
0~20 1.2 1.4
20~40 1.2 1.5
40~60 1.1 1.6
60~80 1.2 1.7

d e F' g
1.3 1.7 1.9 2.1
1.6 1.7 1.9 2.1
1.6 1.8 1.9 22
1.7 1.7 2.1 2.6
1.8 1.9 2.2 2.6
1.8 1.9 2.4 2.8
79

ng= 1.52249 vg= 59.48
n,= 1.52458 V.= 59.22

N - N¢

=0.008784

nFr- an = 0008858

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.903
0.925
0.968
0.987
0.997
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.996
0.996
0.996
0.996
0.996
0.995
0.995
0.994
0.994
0.994
0.993
0.991
0.987
0.982
0.966
0.931
0.850
0.660
0.330

7 (10mm)
0.815
0.856
0.937
0.974
0.994
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.992
0.992
0.992
0.993
0.992
0.991
0.990
0.989
0.989
0.988
0.987
0.983
0.974
0.964
0.933
0.866
0.720
0.440
0.110

ZEF Coloration Code
Ao /As

35/32

%7  Remarks
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H-KS51

523586

T4 ZE  Refractive Indices

A (nm)
n, 1014.0 1.51305
n, 852.1 1.51558
n, 706.5 1.51883
ne 656.3 1.52037
ner 643.8 1.52080
N 632.8 1.52120
np 589.3 1.52299
ng 587.6 1.52307
n, 546.1 1.52520
ng 486.1 1.52929
Ngp: 480.0 1.52980
n, 435.8 1.53415
ny 404.7 1.53820
n; 365.0 1.54509

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

Ao

2.2870470
-8.9694646x10~
1.1527852x107
3.0799622x10™
-7.9358469x10°
2.9189812x107

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P,  0.2836
Pe, 05370
Pge  0.3027
P, 02388
P 0.5448

P, 02811
P’ey  0.5800
Py 02522
Py 02367
P, 04833

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 152307
n,= 152520

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 2
Dy 1
CR 2

#4MEH  Thermal Properties

T, (C) 558
T, (C) 610
T,0"* (C) 504
T)o" () 547
Tio °(C) 735
0‘-30/70"0(10-7/K) 80
0‘100/300°C(10-7/K) 99
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 541
F, 82
E (10'Pa) 7411
G (10Pa) 3030
m 0.223
B (10"%/Pa) 2.60

HAeth#: 5 Other Properties

p (g/cm’) 2.53
TN REEREEH
Constants of dn/dt
D, -7.23x10”
D, 1.38x10®
D, -8.37x10™"
E, 5.74x107
E, 1.43x10”
Aric(m) 0.169

vy = 58.64
v, = 58.36

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0019
AP -0.0034
APy, 0.0008
AP,y -0.0010
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 0.9 1.0
20~0 1.2 1.8
0~20 1.4 1.5
20~40 1.3 1.9
40~60 1.2 1.9
60~80 1.3 1.7

d
1.3
1.9
1.7
2.0
2.0
1.9

e
1.8
1.9
1.8
2.1
2.0
23

80

F
1.8
2.2
1.9
24
2.8
2.7

2.1
2.6
24
2.7
3.0
2.9

=0.008920
nFr- an = 0009000

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.908 0.825
2200 0.924 0.853
2000 0.967 0.935
1800 0.985 0.971
1600 0.998 0.997
1400 0.998 0.997
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.998 0.997
800 0.998 0.996
700 0.998 0.996
650 0.997 0.995
600 0.997 0.996
550 0.997 0.996
500 0.997 0.996
480 0.997 0.995
460 0.997 0.995
440 0.997 0.994
420 0.997 0.994
400 0.997 0.994
390 0.994 0.989
380 0.990 0.981
370 0.986 0.972
360 0.973 0.947
350 0.946 0.895
340 0.880 0.780
330 0.750 0.560
320 0.470 0.220
310 0.140 0.020
300

290

280

ZEF Coloration Code
heo /hs 3531
Ao /As

%7  Remarks

CDGM



H-ZPK1A

618634

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60715
1.60981
1.61334
1.61503
1.61550
1.61594
1.61791
1.61800
1.62032
1.62478
1.62533
1.63004
1.63439
1.64177

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
25761264
-7.8040160%107
1.5246501x107
-2.0774016x10~
2.2854441x107
-8.2333323x10”

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2729
0.5355
0.3047
0.2380
0.5396

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2706
0.5789
0.2543
0.2360
0.4792

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.0366
AP -0.0161
APy, 0.0024
AP,y 0.0019

T REE R

BEWGE (C)

Range of Temperature t C'
-40~-20 3.9 3.6
-20~0 -3.7 -34
0~20 3.7 3.4
20~40 -3.6 -33
40~60 -3.5 -33
60~80 -3.5 -3.2

ng= 1.61800

n,= 1.62032

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

vy= 63.39
V.= 63.11

1

1
1
4
1

#4MEF  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

YA Mechanical Properties

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

618
650
553
589
703
99
114

379
324

7162
2772

0.292
1.11

HAeth#: 5 Other Properties

p (g/cm’) 3.61
TN REEREEH
Constants of dn/dt
D, -1.07x107
D, 1.43x10°®
D, -5.77x10™"
E, 3.87x107
E 8.82x10™"!
Aric(m) 0.189

d
-3.5
-3.3
-3.3
-3.2
-3.2
-3.1

e
-3.4
-3.2
-3.2
-3.1
-3.0
-2.9

81

F
-3.2
-3.1
-2.9
-2.9
-2.8
-2.7

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-3.1
-2.8
-2.8
-2.6
-2.5
-2.4

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.009748

nFr- an = 0009829

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.949 0.901
0.965 0.932
0.983 0.966
0.991 0.982
0.997 0.994
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.997 0.995
0.997 0.994
0.996 0.993
0.995 0.990
0.995 0.990
0.991 0.983
0.987 0.975
0.978 0.957
0.960 0.921
0.924 0.854
0.863 0.745
0.766 0.586
0.629 0.396
0.469 0.220
0.318 0.101
0.205 0.042

300
290
280

ZEF Coloration Code
Ao /As

36/30

%7 Remarks

CDGM



ng= 1.60300 vg= 65.47 ng-ne = 0.009210

H-ZPK2A 603655 n,= 1.60520 v, = 65.15 ng- ner = 0.009290
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140  1.59256  RC(S) 3 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.59517 RA(S) 1 2400 0.922 0.850
n, 706.5 1.59858 Dy 1 2200 0.943 0.889
ne 656.3 1.60019 Dy 4 2000 0.971 0.943
ner 643.8 1.60063 CR 1 1800 0.985 0.970
Niene 632.8 1.60105 1600 0.995 0.990
np 589.3 1.60292 1400 0.998 0.997
ny 587.6 1.60300 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.60520 T, (C) 619 1060 0.999 0.998
ng 486.1 1.60940 T, ('C) 648 1000 0.999 0.998
N 480.0 1.60992 T, (C) 563 950 0.999 0.998
n, 4358 161438 T,," (0) 595 900 0.999 0.998
n, 404.7 1.61850 T, (C) 699 850 0.999 0.998
n; 365.0 162550 asm0c(107/K) 93 800 0.999 0.998
10000 (107/K) 115 700 0.998 0.997
EBUAREH Constants of ispersion Formata  A(W/m-K) 650 0.998 0.997
Ay 2.5307319 600 0.998 0.997
A, -8.3442991x1073 550 0.998 0.997
A, 1.4655185%107 BB Mechanical Properties 500 0.997 0.995
A, -2.1664739x10™ Hy (107Pa) 382 480 0.997 0.994
Ay 53552539%10°> JN 273 460 0.996 0.993
As 22.4615826x107° E (107pa) 6814 440 0.995 0.990
G (10'Pa) 2651 420 0.995 0.990
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.285 400 0.992 0.984
P, 02834 P, 02809 B (10"%Pa) 1.10 390 0.987 0.975
Pe, 05451 Pey  0.5877 380 0.978 0.957
Pyc 03051 Plye  0.2551 HAhtEE  Other Properties 370 0.961 0.923
Pg 02389 P 02368 p(g/em’) 3.50 360 0.926 0.857
Pyr 0.5407 P’y 0.4801 350 0.862 0.743
I REE R E 340 0.751 0.564
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.581 0.337
Deviation of Relative Partial Dispersions D, -1.20%1 0-5 320 0.361 0.130
AP from the “Normal Line” D, 1.48x10° 310 0.164 0.027
AP -0.0263 D, -5.44x10™" 300
AP -0.0115 E, 4.30x107 290
APg, 0.0020 E, -2.49x107'° 280
AP, 0.0065 Mk (um) 0.158

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F' g
-40~-20 4.2 4.1 3.9 3.7 35 3.4 B Coloration Code
-20~0 4.2 -4.0 3.9 3.7 35 3.3 Ago /s 36/31
0~20 4.2 3.8 3.7 3.6 3.4 3.2 Ao /s
20~40 4.1 3.8 3.7 3.6 34 3.1
40~60 -3.9 -3.7 3.6 -3.5 34 3.1 £VE Remarks
60~80 3.9 3.7 3.6 35 34 3.1
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ng= 1.59349 vg= 67.29 ng-ne = 0.008820

H-ZPK3 593673 n,= 1.59559 v, = 67.07 ng- ner = 0.008880
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140  1.58328  RC(S) 4 A (nm)  t(5mm) t(10mm)
ng 852.1 1.58590 RA(S) 1 2400 0.907 0.823
n, 706.5 1.58923 Dy 1 2200 0.934 0.872
ne 656.3 1.59078 Dy 4 2000 0.968 0.938
ner 643.8 1.59122 CR 3 1800 0.983 0.966
Niene 632.8 1.59162 1600 0.994 0.988
np 589.3 1.59341 1400 0.997 0.995
ny 587.6 1.59349 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.59559 T, (C) 512 1060 0.999 0.998
ng 486.1 1.59960 T, ('C) 543 1000 0.999 0.998
N 480.0 1.60010  T,)'** (C) 465 950 0.999 0.998
n, 4358 1.60433 T, (C) 495 900 0.999 0.998
ny 404.7 1.60823  T,)/%C) 596 850 0.999 0.998
n; 365.0 161483 aym0c(107/K) 96 800 0.998 0.996
10000 (107/K) 115 700 0.998 0.996
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 2.5035567 600 0.998 0.997
A, -9.5601182x1073 550 0.998 0.997
A, 1.3487028x107 YA Mechanical Properties 500 0.998 0.997
A, -1.0711965x10™ Hy (107Pa) 446 480 0.998 0.996
Ay 3.7465190%107 JN 270 460 0.998 0.996
As -1.7800298x10° E (107pa) 8128 440 0.996 0.993
G (10'Pa) 3197 420 0.997 0.994
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.271 400 0.996 0.992
P, 02971 P, 02950 B (10"%Pa) 1.34 390 0.993 0.986
Pe, 05533 Pe 05991 380 0.989 0.979
Pic 03073 Py 02556 HAhtEE  Other Properties 370 0.978 0.957
Pg 02381 Py 02365 p(gemd) 3.36 360 0.957 0.915
Py 0.5363 P, 0.4764 350 0.914 0.836
Hrat R AR 340 0.835 0.697
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.708 0.501
Deviation of Relative Partial Dispersions D, -8.49%1 0-6 320 0.526 0277
AP from the “Normal Line” D, 9.72x10”° 310 0.315 0.099
AP -0.0130 D, 2.62x107M 300
AP -0.0076 E, 3.31x107 290
APg, 0.0017 E, 6.47x107'° 280
AP, 0.0052 Mk (um) 0.223

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.4 22 2.1 2.0 -1.8 -1.6 #EE Coloration Code
-20~0 2.4 22 2.1 2.0 -1.8 -1.6 Ago /As 36/31
0~20 2.4 2.1 2.0 2.0 -1.8 -15 Ao /s
20~40 2.4 2.1 2.0 2.0 -1.8 -15
40~60 2.4 2.1 2.0 2.0 -1.6 1.3 &Y  Remarks
60~80 2.4 2.1 2.0 -1.8 -1.6 1.2
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ng= 1.59280 V4= 68.34 ng-ne = 0.008674

H-ZPKS 593683 n,= 1.59487 v, = 67.99 ng- ner = 0.008750
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.58332 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.58561 RA(S) 1 2400 0.992 0.983
n, 706.5 1.58869 Dy 1 2200 0.995 0.991
ne 656.3 1.59017 Dy, 2 2000 0.997 0.995
ne 643.8 1.59059 CR 1 1800 0.998 0.997
Ne-Ne 632.8 1.59098 1600 0.999 0.998
np 589.3 1.59272 1400 0.999 0.998
ny 587.6 1.59280 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.59487 T, (C) 567 1060 0.999 0.998
ng 486.1 1.59885 T, ('C) 588 1000 0.999 0.998
ng/ 480.0 1.59934 T (C) 524 950 0.999 0.998
n, 435.8 1.60358 Ti" (C) 547 900 0.999 0.998
ny, 404.7 1.60749 Tio °(C) 633 850 0.999 0.998
n; 365.0 1.61413 03070c(107/K) 124 800 0.998 0.997
100300 (107/K) 145 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.5009413 600 0.998 0.997
A, -6.4318126%1073 550 0.998 0.997
Ay 1.2805715%107 HUMEER Mechanical Properties 500 0.998 0.996
Ay 1.1815976x10™ Hy (10'Pa) 372 480 0.997 0.995
Ay 9.9380934x10°° JN 435 460 0.997 0.994
As -5.1959488x10~ E (107pa) 7385 440 0.996 0.993
G (10'Pa) 2840 420 0.996 0.993
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.300 400 0.995 0.991
P, 0.2640 P’ 0.2617 B (10%/Pa) 0.34 390 0.994 0.989
Pcs 0.5257  P’cs  0.5691 380 0.991 0.982
Pic 0.3032 P’y 02526 HAhtEBR Other Properties 370 0.983 0.966
P.q 02386 P,y 02366  p(g/em’) 4.29 360 0.964 0.930
Py 0.5453  P’yp 0.4846 350 0.932 0.868
I REE R E 340 0.872 0.761
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.780 0.609
Deviation of Relative Partial Dispersions D, 22.01x1 0-5 320 0.656 0.430
AP from the “Normal Line” D, 6.86x107° 310 0.504 0.254
APc, -0.0786 D, -4.19x10! 300 0.387 0.150
APc -0.0376 E, 4.47x107 290 0.285 0.081
AP 0.0064 E, -1.05x10™ 280 0.207 0.043
AP,y 0.0160 Mg (pm) 0.139

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -7.7 -7.5 -7.4 7.3 -7.0 -6.8 ZEZE Coloration Code
-20~0 -7.7 -7.6 1.5 73 7.2 -6.9 Ago /s 3529
0~20 -7.8 -7.6 -7.6 7.5 7.2 -7.0 Ao /s
20~40 -7.9 -7.7 -7.6 7.4 73 7.2
40~60 -8.0 -7.8 -7.6 75 7.4 7.2 £V Remarks
60~80 -8.2 -7.8 7.7 7.7 15 73
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H-ZPK7

569713

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.56034
1.56244
1.56528
1.56665
1.56704
1.56739
1.56900
1.56907
1.57097
1.57463
1.57509
1.57898
1.58257
1.58867

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.4284134
-5.4126785%10°
1.2161599x107
41114641107
2.6446401x107
-1.2519381x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2631
0.5275
0.3032
0.2381
0.5450

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2608
0.5713
0.2521
0.2360
0.4831

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, -0.0916
AP -0.0428
APy, 0.0078
AP,y 0.0208
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 9.1 8.8
20~0 9.4 9.0
0~20 9.8 9.4
20~40 -10.0 -9.7
40~60 -10.1 99
60~80 104  -10.0

ng= 1.56907

n,= 1.57097

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Dy
CR

vg=71.30
v, = 70.91

1

1
1
1
1

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

PR Mechanical Properties

499
523
461
485
566
134
159

Hy (10'Pa) 338
F, 402
E (10'Pa) 6638
G (10Pa) 2541
i 0.306
B (10"%/Pa) 0.18
HAeth#: 5 Other Properties
p (g/em’) 4.36
TN REEREEH
Constants of dn/dt
D, -2.49%107
D, -3.19x10”
D, -3.80x10™"
E, 5.21x107
E, 7.12x10™"°
Arg (pm) 0.080

d
-8.7
-8.9
9.3
-9.5
-9.6
-9.8

e
-8.6
-8.8
-9.2
9.3
-9.5
-9.7

85

F
-8.6
-8.8
-9.0
9.3
-9.5
-9.6

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-8.4
-8.7
-8.9
-9.1
9.3
-9.4

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290

N - N¢

=0.007981

nFr- an = 0008052

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.998 0.995
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.994
0.994 0.987
0.988 0.977
0.977 0.954
0.955 0.913
0.913 0.834
0.843 0.711
0.722 0.522
0.607 0.369
0.463 0.214
0.370 0.137

280

ZEF Coloration Code
Ao /As

34/28

%7 Remarks
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H-BaK1

530605

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.52035
1.52286
1.52608
1.52761
1.52803
1.52843
1.53020
1.53028
1.53237
1.53638
1.53688
1.54114
1.54509
1.55181

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.3086570
-8.7290400%10~
1.1953397x107
1.5970091x10™*
6.9980591x10°°
-3.3371754x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2862
0.5416
0.3046
0.2381
0.5429

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2837
0.5844
0.2542
0.2360
0.4816

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEH  Thermal Properties

T, (‘) 564
T, (C) 645
T ™ (C) 506
Ti" (C) 553
Tio °(C) 744
0‘-30/70"0(10-7/K) 73
0‘100/300”0(10-7/ K) 90
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 486
Fyu 85
E (10Pa) 7095
G (10'Pa) 2900
i 0.223
B (10%/Pa) 276

HAeth#: 5 Other Properties

p (g/cm’) 2.74
TN REEREEH
Constants of dn/dt
D, -6.33x10”
D, 1.53x10®
D, -1.21x10™°
E, 4.68x107
E, 1.43x10”
Aric(m) 0.210

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0034

AP -0.0031

AP, 0.0006

AP, 0.0002

BFETE (C)

Range of Temperature t C’
-40~-20 0.4 1.0
-20~0 1.2 1.6
0~20 1.4 1.6
20~40 1.3 1.7
40~60 1.3 1.7
60~80 1.5 1.8

d e F' g
1.2 1.2 1.4 1.9
1.6 1.7 1.7 22
1.7 1.8 23 23
1.9 2.1 2.4 2.7
2.0 2.0 2.5 2.9
1.9 2.1 2.6 3.1
86

ng=1.53028 vg= 60.47
n,= 1.53237 V.= 60.17

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290

N - N¢

=0.008770

nFr- an = 0008847

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.893 0.798
0.917 0.840
0.964 0.928
0.983 0.965
0.995 0.990
0.994 0.987
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.993
0.996 0.993
0.996 0.993
0.996 0.992
0.995 0.991
0.995 0.990
0.995 0.991
0.993 0.986
0.984 0.968
0.971 0.942
0.928 0.862
0.834 0.696
0.649 0.421
0.375 0.141
0.167 0.028

280

ZEF Coloration Code
Ao /As

32/28

%7  Remarks
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H-BaK2

540597

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Ne-Ne 632.8
np 589.3
ng 587.6
n, 546.1
ng 486.1
Ng/ 480.0
n, 435.8
ny, 404.7
n; 365.0

1.52978
1.53232
1.53564
1.53721
1.53765
1.53806
1.53988
1.53996
1.54212
1.54625
1.54677
1.55117
1.55526
1.56224

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.3352799

A -7.8806451x107
Ay 1.3514507x107
As -1.4228177x10™
Ay 4.6186558%107
As -2.0768969x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P,  0.2809
Pe,  0.5409
Pge  0.3042
P,  0.2389
P 0.5442

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2785
0.5844
0.2533
0.2368
0.4825

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

-0.0059
-0.0021
-0.0003
0.0002

AP¢,
AP¢
APg
AP,y

T REE R
BEWEE (C)
Range of Temperature

-40~-20

20~0
0~20
20~40
40~60
60~80

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 1
CR

#4MEH  Thermal Properties

Tg (C) 555
T, ('C) 627
T1014,5 (C)

Ty (C)

T107'6(°C) 742
0‘-30/70"0(10-7/K) 80
0‘100/300”0(10-7/ K) 94
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 540
Fyu 87

E (10'Pa) 6970
G (10'Pa) 2820
i 0.236
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.84
TN REEREEH
Constants of dn/dt
D, -1.36%10°
D, 2.63x10®
D, -8.17x10™"
E, 4.48x107
E, -8.32x10™"°
Aric(m) 0.226

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

0.4
0.7
0.7
1.3
1.3
1.4

C’
0.7
0.9
1.2
1.4
1.5
1.6

d e F' g
0.9 1.0 1.3 2.0
1.0 1.3 1.4 1.8
1.4 1.6 1.9 2.4
1.6 1.8 23 2.4
1.8 1.9 2.2 23
1.8 2.1 23 2.7

87

ng= 153996 V= 59.72
n,= 1.54212 Vo= 59.45

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290

N - N¢

=0.009041

nFr- an = 0009120

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.929 0.862
0.948 0.899
0.977 0.955
0.989 0.978
0.997 0.994
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.997 0.994
0.997 0.994
0.996 0.993
0.996 0.992
0.996 0.993
0.996 0.992
0.994 0.989
0.991 0.983
0.985 0.970
0.971 0.942
0.933 0.870
0.851 0.725
0.691 0.478
0.449 0.202
0.212 0.045

280

ZEF Coloration Code
Ao /As

32/28

%7  Remarks
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ng= 1.54678
H-BaK3 547628
T4 ZE  Refractive Indices W22 Chemical Properties
A (nm) Grade
n, 1014.0 1.53666 RC(S) 1
ng 852.1 153927  RA(S) 3
n, 706.5 154257 Dy, 1
nc 656.3 1.54411 Dy 2
ne 643.8 1.54453 CR 1
Nt 632.8 1.54493
np 589.3 1.54670
ny 587.6 1.54678 #HEF  Thermal Properties
n, 546.1 154886 T, () 590
ng 486.1 155282 T, (C) 656
np- 480.0 155332 T, (0) 531
n, 4358 155750 T,"°(C) 572
n, 4047 156137 T, CC) 731
n; 365.0 156791 oym0c(107/K) 62
0‘100/300°C(10-7/K) 80
FBERARFEE Constants of Dispersion Formula MW/m-K)

V4= 62.78
v, = 62.44

A 2.3587016

A -9.5060047x10~
Ay 1.2794840x107
Az -8.2895124%107
Ay 3.5627075%107
As -1.7414215x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P,  0.2997
Pe,  0.5557
Pgc  0.3065
P, 02388
P,r 05374

P, 0.2969
P’y 0.5984
Py 02560
Py 0.2366
Py 04757

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

PR Mechanical Properties

Hy (10'Pa) 530
Fyu 109
E (10'Pa) 7989
G (10'Pa) 3249
i 0.230
B (10"%/Pa) 2.61

HAeth#: 5 Other Properties

p (g/cm’) 2.84
TN REEREEH
Constants of dn/dt
D, 1.95x10°°
D, 2.23x10®
D, -5.19x10™"
E, 5.17x107
E, 2.24x10™"°
Aric(m) 0.142

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.899 0.809
0.934 0.873
0.980 0.961
0.991 0.981
0.996 0.992
0.989 0.978
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.997 0.994
0.997 0.994
0.996 0.992
0.995 0.990
0.994 0.988
0.991 0.983
0.985 0.970
0.973 0.946
0.951 0.905
0.909 0.827
0.823 0.678
0.675 0.456
0.457 0.209

N - N¢

=0.008710

nFr- an = 0008790

Temperature Coefficients of Refractive Index

AP, 0.0133

AP 0.0055

AP, -0.0008

AP, -0.0014

BFETE (C)

Range of Temperature t C’
-40~-20 2.3 2.5
-20~0 24 2.5
0~20 2.3 24
20~40 2.6 3.0
40~60 3.0 33
60~80 3.0 32

dn/dt relative(10°/°C)

d
2.8
3.0
2.8
3.2
34
34

e
2.9
3.1
2.9
3.5
3.6
3.6

88

F
3.2
3.3
3.2
3.7
3.9
4.1

3.3
3.5
3.6
3.9
4.1
4.4

ZEF Coloration Code
heo /hs 33/28
Ao /As

£VE Remarks

CDGM



ng= 1.55248 vg= 63.37 ng-ne = 0.008719

H-BaK4 552634 n,= 1.55456 v, = 63.10 ng- ner = 0.008788
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.54234 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.54498 RA(S) 2 2400 0.898 0.806
n, 706.5 1.54828 Dy 3 2200 0.932 0.869
ne 656.3 1.54981 D, 3 2000 0.981 0.962
ne 643.8 1.55023 CR 2 1800 0.990 0.981
Ne-Ne 632.8 1.55063 1600 0.996 0.992
np 589.3 1.55240 1400 0.989 0.978
ny 587.6 1.55248 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.55456 T, (C) 611 1060 0.999 0.998
ng 486.1 1.55853 T, (C) 667 1000 0.999 0.998
ng: 480.0 1.55902 T (C) 546 950 0.999 0.998
n, 435.8 1.56320 Ti" (C) 588 900 0.999 0.998
ny, 404.7 1.56705 Tio °(C) 753 850 0.999 0.998
n; 365.0 1.57358 03070c(107/K) 61 800 0.998 0.997
000300c(107/K) 76 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.3793440 600 0.998 0.997
A, -1.1157329x107> 550 0.998 0.997
Ay 1.0770657x107 UM ER Mechanical Properties 500 0.998 0.996
As 5.3749401x10™ Hy (10'Pa) 550 480 0.998 0.996
Ay -4.8588526%107° JN 108 460 0.998 0.996
As 2.4311027x10°° E (107pa) 8277 440 0.996 0.992
G (10'Pa) 3370 420 0.996 0.992
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.228 400 0.995 0.991
P, 0.3028 P’ 0.3004 B (10%/Pa) 2.44 390 0.994 0.989
Pcs 0.5540 P’c.; 05974 380 0.993 0.987
Pic 0.3062 P’y 0.2560 HAhtEBR Other Properties 370 0.992 0.984
P.q 02386 P,y 02367  p(g/em’) 2.90 360 0.988 0.977
Py 0.5356  P’yp  0.4756 350 0.981 0.962
I REE R E 340 0.964 0.930
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.939 0.882
Deviation of Relative Partial Dispersions D, 9.33x] 0-7 320 0.888 0.789
AP from the “Normal Line” D, 2.01x107° 310 0.796 0.633
APc, 0.0119 D, -2.04x107" 300 0.645 0416
APc 0.0024 E, 3.94x107 290 0.438 0.192
AP 0.0002 E, 2.14x107'° 280 0212 0.045
AP,y -0.0022 Mg (pm) 0.158

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.1 2.1 2.1 2.5 2.6 EMF Coloration Code
-20~0 1.8 2.0 2.3 2.3 2.5 2.6 Aso /s 33/28
0~20 1.9 2.0 23 2.7 2.7 3.0 Ao /s
20~40 2.1 2.3 2.7 2.7 2.8 33
40~60 2.3 2.8 2.8 29 3.0 32 £VE Remarks
60~80 2.4 2.8 2.8 29 34 3.6

5 CDGM



H-BaKs$5

561583

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1

4
4
4
3

80.0
35.8
04.7
65.0

1.54997
1.55262
1.55611
1.55777
1.55823
1.55867
1.56060
1.56069
1.56298
1.56738
1.56793
1.57262
1.57697
1.58440

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.3969877
-8.1409391x107
1.4163553x107
-1.3182657x10~
3.0937851x107
-1.3335975x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2758
0.5359
0.3039
0.2383
0.5453

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2734
0.5787
0.2538
0.2362
0.4838

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 2
CR 1

#4MEH  Thermal Properties

T, (C) 586
T, (C) 657
T,0"* (C) 542
T, (C) 586
T, %(C) 754
0‘-30/70"0(10-7/K) 76
0‘100/300°C(10-7/K) 88
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 542
Fyu 106
E (10'Pa) 7539
G (10'Pa) 3033
i 0.243
B (10"%/Pa) 2.62

HAeth#: 5 Other Properties

p (g/cm’) 3.01
TN REEREEH
Constants of dn/dt
D, 1.61x107
D, 2.00x10®
D, -4.99x10™"!
E, 5.12x107
E, 4.45x10™"°
Aric(m) 0.210

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0095
AP -0.0038
APy, 0.0000
AP,y -0.0011
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.1 1.6
20~0 1.6 1.8
0~20 1.7 2.1
20~40 1.8 2.2
40~60 2.0 2.5
60~80 2.0 2.6

d e F' g
1.8 2.0 2.4 2.9
2.0 2.1 2.4 2.8
22 2.4 2.8 3.0
2.5 2.6 3.0 33
2.7 2.8 3.2 3.5
2.7 2.9 3.2 3.8

90

ng= 156069 V= 58.34
n,= 1.56298 V= 58.07

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.009610

nFr- an = 0009694

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.936 0.877
0.955 0.912
0.983 0.966
0.992 0.984
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.997 0.995
0.997 0.994
0.997 0.994
0.997 0.994
0.996 0.992
0.994 0.989
0.994 0.988
0.994 0.988
0.994 0.988
0.994 0.988
0.992 0.985
0.989 0.978
0.987 0.974
0.978 0.957
0.960 0.921
0.921 0.848
0.840 0.710
0.690 0.480
0.450 0.200
0.170 0.030

300
290
280

ZEF Coloration Code
Ao /As

34/30

%7  Remarks

CDGM



H-BaKé

564608

T4 ZE  Refractive Indices

A (nm)
n, 1014.0 1.55333
n, 852.1 1.55597
n, 706.5 1.55943
ne 656.3 1.56105
ner 643.8 1.56150
N 632.8 1.56192
np 589.3 1.56380
ng 587.6 1.56388
n, 546.1 1.56610
ng 486.1 1.57033
Ngp: 480.0 1.57086
n, 4358 1.57535
Ny 404.7 1.57952
n; 365.0 1.58633

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.4042173

A -6.8927951x10°
Ay 1.7115972x107
Az -1.1898082x10~
Ay 2.1147000x10™*
As -1.1883730%10~

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02845
Pe,  0.5474
Pgc  0.3050
Py 02392
P, 0.5409

P, 02821
Pey 05910
Py 02544
Py 02373
Py 04799

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.56388
n,= 1.56610

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR

#4MEH  Thermal Properties

T, (‘) 616
T, (C) 671
T ™ (C) 557
Ti" (C) 589
Tio °(C) 755
0‘-30/70"0(10-7/K) 60
0‘100/300°C(10-7/K) 77
MW/m-K)

V= 60.76
V.= 60.50

=0.009280
nFr- an = 0009357

N - N¢

HULBER Mechanical Properties

Hy (10'Pa) 506
Fyu 107
E (10'Pa) 8063
G (10'Pa) 3252
i 0.240
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.05
TN REEREEH
Constants of dn/dt
D, 1.25%10°
D, 1.83x10®
D, -1.09x10™"
E, 3.41x107
E, -6.09x10™"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0007
AP 0.0020
APy, -0.0007
AP,y -0.0013

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 1.8 2.0
20~0 2.3 2.2
0~20 2.1 2.4
20~40 2.1 2.5
40~60 2.4 2.7
60~80 2.5 29

d
24
2.5
2.5
2.7
2.8
3.0

e
2.8
2.9
2.6
2.9
2.9
3.0

91

F
3.3
3.1
2.7
3.2
3.2
3.1

3.3
34
3.3
3.3
3.3
3.6

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.902 0.814
2200 0.933 0.870
2000 0.979 0.958
1800 0.989 0.978
1600 0.995 0.991
1400 0.989 0.979
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.998 0.997
700 0.997 0.995
650 0.997 0.995
600 0.997 0.994
550 0.997 0.994
500 0.996 0.993
480 0.996 0.993
460 0.997 0.994
440 0.995 0.991
420 0.996 0.993
400 0.995 0.991
390 0.994 0.989
380 0.993 0.987
370 0.990 0.980
360 0.982 0.965
350 0.964 0.929
340 0.926 0.857
330 0.846 0.716
320 0.679 0.461
310 0.392 0.154
300 0.141 0.020
290

280

ZEF Coloration Code
Aso /s 34/30
Ao /As

%7  Remarks

CDGM



ng= 1.56883 vg= 56.04 ng-ne = 0.010150
H-BaK7 569560 n,= 1.57125 v, = 55.78 np- ner = 0.010242
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.55753  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.56031 RA(S) 1 2400 0.914 0.835
n, 706.5 1.56400 Dy 1 2200 0.940 0.884
ne 656.3 1.56575 Dy 1 2000 0.979 0.958
ner 643.8 1.56624 CR 2 1800 0.988 0.977
Nene 632.8 1.56670 1600 0.996 0.992
np 589.3 1.56874 1400 0.992 0.985
ny 587.6 1.56883 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.57125 T, (C) 581 1060 0.999 0.998
ng 486.1 1.57590 T, ('C) 642 1000 0.999 0.998
N 480.0 1.57648 T, (C) 541 950 0.999 0.998
n, 4358 1.58148  T,," (0) 580 900 0.999 0.998
n, 404.7 1.58615 T, (C) 733 850 0.999 0.998
n; 365.0 1.59418  aygmec(107/K) 72 800 0.998 0.997
103000 (107/K) 90 700 0.997 0.995
EBAREE Constants of Dispersion Formula  A(W/m-K) 650 0.997 0.994
Ay 2.4180354 600 0.996 0.993
A, -7.6261289%107> 550 0.996 0.993
Ay 1.6559628x107 HULBER Mechanical Properties 500 0.996 0.992
A; -5.2124625x10™ Hy (107Pa) 578 480 0.995 0.991
Ay 1.0612852x10™ Fyu 117 460 0.994 0.989
As -4.8581855%107° E (107pa) 8241 440 0.994 0.988
G (10'Pa) 3315 420 0.994 0.988
FEST RSN B Relative Partial Dispersions 14 0.243 400 0.994 0.989
P, 02739 P, 02714 B (10"%Pa) 2.53 390 0.991 0.983
P, 05360 Peg 05790 380 0.989 0.978
Pyc 0.3034 Py 0.2529 HAhtEBR Other Properties 370 0.980 0.960
P, 02384 P, 02363 p(gfem) 2.83 360 0.956 0.914
Py 0.5498  P’yp | 0.4882 350 0.893 0.798
I REE R E 340 0.727 0.529
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.386 0.149
Deviation of Relative Partial Dispersions D, 1.23x 10-6 320
AP from the “Normal Line” D, 1.49x10° 310
AP -0.0005 D, -4.95%107"! 300
AP 0.0017 E, 4.16x107 290
APg, -0.0010 E, 1.11x107"° 280
AP,y -0.0005 () 0.251
IHERBEARS  Temperature Coefficients of Refractive Index
BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.2 2.4 2.5 2.8 33 EMF Coloration Code
20~0 2.1 2.5 2.7 2.9 3.1 3.5 Ao /s 36/33
0~20 22 2.5 2.8 2.9 3.1 3.7 Mo /s
20~40 2.2 2.5 2.8 2.9 3.1 3.7
40~60 2.3 2.7 2.9 3.0 3.4 3.7 £VE Remarks
60~80 2.4 2.8 2.9 3.0 3.7 3.9
92
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ng= 1.56883 Vy= 56.04 ng-ne = 0.010150
H-BaK7GT 569560 n,= 1.57125 v, = 55.78 np- ner = 0.010242
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140 155753  RC(S) 1 A (nm)  t(5mm)  t(10mm)
ng 852.1 1.56031 RA(S) 1 2400 0.921 0.848
n, 706.5 1.56400 Dy 1 2200 0.946 0.895
ne 656.3 1.56575 Dy 1 2000 0.981 0.963
ner 643.8 1.56624 CR 2 1800 0.990 0.981
Niene 632.8 1.56670 1600 0.997 0.994
np 589.3 1.56874 1400 0.994 0.988
ny 587.6 1.56883 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.57125 T, (C) 581 1060 0.999 0.998
ng 486.1 1.57590 T, ('C) 642 1000 0.999 0.998
N 480.0 1.57648  T,,"*° () 541 950 0.999 0.998
n, 435.8 1.58148 T, (0) 580 900 0.999 0.998
n, 404.7 1.58615 T, "%(C) 733 850 0.999 0.998
n; 365.0 1.59418  aygmec(107/K) 72 800 0.999 0.998
103000 (107/K) 90 700 0.998 0.997
EBAREE Constants of Dispersion Formula  A(W/m-K) 650 0.998 0.997
Ay 2.4180354 600 0.998 0.997
A, -7.6261289%107> 550 0.998 0.997
Ay 1.6559628x107 HULBER Mechanical Properties 500 0.998 0.997
Ay -5.2124625x10™ Hy (10'Pa) 578 480 0.998 0.997
Ay 1.0612852x10™ Fu 117 460 0.998 0.997
As -4.8581855%107° E (107pa) 8241 440 0.997 0.995
G (10'Pa) 3315 420 0.997 0.995
FAXTEE 5 BB Relative Partial Dispersions | 1L 0.243 400 0.996 0.993
P, 02739 P, 02714 B (10"%Pa) 2.53 390 0.995 0.990
P, 05360 Peg 05790 380 0.992 0.985
Pyc 0.3034 Py 0.2529 HAhtEBR Other Properties 370 0.986 0.972
P, 02384 P, 02363 p(gfem) 2.83 360 0.966 0.934
Py 0.5498  P’yp | 0.4882 350 0911 0.830
Pt RIE T REBUE B 340 0.756 0.572
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.415 0.172
Deviation of Relative Partial Dispersions D, 1.23x 10-6 320 0.161 0.026
AP from the “Normal Line” D, 1.49x10° 310
AP -0.0005 D, -4.95%107"! 300
AP 0.0017 E, 4.16x107 290
APg, -0.0010 E, 1.11x107"° 280
AP,y -0.0005 () 0.251
IHERBEARS  Temperature Coefficients of Refractive Index
BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.2 2.4 2.5 2.8 33 EMF Coloration Code
20~0 2.1 2.5 2.7 2.9 3.1 3.5 Ao /s 355/325
0~20 22 2.5 2.8 2.9 3.1 3.7 Mo /s
20~40 2.2 2.5 2.8 2.9 3.1 3.7
40~60 2.3 2.7 2.9 3.0 3.4 3.7 £VE Remarks
60~80 2.4 2.8 2.9 3.0 3.7 3.9
93
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H-BaK8

573575

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.56148
1.56420
1.56778
1.56948
1.56996
1.57041
1.57241
1.57250
1.57487
1.57944
1.58001
1.58488
1.58941
1.59715

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.4334375
-8.7272550%10°
1.3911104x107
2.3851609%10™
1.0278140x10°
1.0193884x10”

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2731
0.5302
0.3028
0.2382
0.5462

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2706
0.5731
0.2524
0.2360
0.4845

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.57250 Vg= 57.49
n,= 1.57487 v, = 57.20

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 2

#4MEH  Thermal Properties

T, (C) 593
T, (C) 662
Tio'*? (C) 546
Ty (C) 589
Ty °(C) 754
0‘-30/70"0(10-7/K) 74
0‘100/300°C(10-7/K) 89
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 530
F, 112
E (10'Pa) 7378
G (10Pa) 2972
m 0.241
B (10"%/Pa) 2.67

HAeth#: 5 Other Properties

p (g/cm’) 3.18
TN REEREEH
Constants of dn/dt
D, 6.29x10
D, 1.64x10®
D, -1.82x10™"!
E, 4.71x107
E, 4.87x10™"°
Aric(m) 0.223

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0138
AP -0.0075
APy, 0.0007
AP,y -0.0016

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 1.5 1.8
20~0 1.6 1.7
0~20 1.8 2.1
20~40 1.8 2.3
40~60 1.8 2.3
60~80 1.8 2.4

d e F' g
1.9 2.1 2.6 2.9
1.9 2.1 2.6 3.0
23 2.4 2.7 3.0

24 2.6 3.0 3.0
24 2.6 3.0 3.2
2.7 2.9 3.3 3.8

94

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

ng-ne = 0.009959
nFr- an = 0010051

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.919 0.845
0.945 0.893
0.978 0.956
0.988 0.976
0.996 0.992
0.994 0.988
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.997 0.995
0.997 0.995
0.997 0.995
0.997 0.995
0.997 0.995
0.997 0.995
0.996 0.993
0.997 0.995
0.996 0.992
0.993 0.987
0.987 0.974
0.974 0.949
0.949 0.901
0.901 0.811
0.810 0.656
0.660 0.436
0.455 0.207

290
280

ZEF Coloration Code
Ao /As

34/29

%7  Remarks

CDGM



ng= 1.56888 V4= 62.96 ng-ne = 0.009036

H-ZK1 569630 n,= 1.57104 V.= 62.74 ng- ner = 0.009102
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
1y 1014.0 1.55835 RC(S) 2 A (nm) T(5Smm) 1 (10mm)
ng 852.1 1.56109 RA(S) 3 2400 0.870 0.760
n, 706.5 1.56452 Dy 3 2200 0.925 0.856
nc 656.3 1.56611 Dy 4 2000 0.980 0.960
ne 643.8 1.56655 CR 1800 0.992 0.984
NHe-Ne 632.8 1.56697 1600 0.999 0.998
np 589.3 1.56880 1400 0.999 0.998
ny 587.6 1.56888 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.57104 T, (C) 620 1060 0.999 0.998
Ng 486.1 1.57515 T, ('C) 670 1000 0.999 0.998
ng/ 480.0 1.57566 T (C) 554 950 0.999 0.998
n, 435.8 1.58000 Ti" (C) 594 900 0.999 0.998
n, 404.7 1.58402 Tio °(C) 734 850 0.999 0.998
n; 365.0 1.59084 03070c(107/K) 61 800 0.998 0.997
000300c(107/K) 75 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
Ay 2.4269588 600 0.998 0.997
A, -1.0750851x107> 550 0.998 0.997
A, 1.2802243%107 HULMEER Mechanical Properties 500 0.998 0.996
Ay 9.2544007x107 Hy (10'Pa) 534 480 0.997 0.995
Ay 1.3356813x107 JN 116 460 0.997 0.994
As -5.3889229x10" E (107pa) 8582 440 0.996 0.993
G (107Pa) 3459 420 0.996 0.993
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.241 400 0.995 0.991
P, 0.3032 | 0.3010 B (10'12/pa) 2.29 390 0.993 0.987
Pcs 0.5556  P’c:y  0.5999 380 0.990 0.980
Pic 0.3066 P’y 0.2560 HAhtEBR Other Properties 370 0.985 0.971
P4 0.2390 P.g 02373  p(glem’) 3.06 360 0.975 0.950
P.r 0.5367  P’yp  0.4768 350 0.955 0.912
I REE R E 340 0.918 0.843
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.850 0.730
Deviation of Relative Partial Dispersions D, 320 0.750 0.560
AP from the “Normal Line” D, 310 0.590 0.350
AP, 0.0159 D, 300 0.400 0.160
AP 0.0050 E, 290 0.200 0.040
AP, -0.0007 E, 280
AP, g -0.0017 Ak (rm)

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.3 1.8 1.9 2.1 2.4 2.5 . Coloration Code
-20~0 1.3 2.1 2.1 2.3 2.6 2.7 Ago /As 35/30
0~20 1.5 2.2 2.4 2.4 2.7 2.8 Ao /s
20~40 1.6 2.3 2.5 2.6 2.8 3.0
40~60 1.9 2.3 2.5 2.6 2.8 3.1 &Y  Remarks
60~80 2.3 2.4 2.6 2.7 2.9 3.3
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H-ZK2

583595

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Ne-Ne 632.8
np 589.3
ng 587.6
n, 546.1
ng 486.1
Ng/ 480.0
n, 435.8
ny, 404.7
n; 365.0

1.57206
1.57485
1.57845
1.58015
1.58062
1.58107
1.58304
1.58313
1.58547
1.58996
1.59052
1.59528
1.59970
1.60722

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.4685224

A -1.0187168x107
Ay 1.3391675%107
Az 3.2906071x10™
Ay -1.2198654%x107
As 6.5914240%107

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02845
Pe,  0.5404
Pgc  0.3038
Py 02387
P 0.5426

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2820
0.5833
0.2537
0.2367
0.4813

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP¢,
AP¢
APg
AP,y

T REE R
BEWEE (C)
Range of Temperature

-40~-20

20~0
0~20
20~40
40~60
60~80

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 6
CR 2

#4MEH  Thermal Properties

T, (C) 609
T, (C) 668
T ™ (C) 553
Ti" (C) 590
Ty, (C) 744
03070c(1 0-7/K) 61

0‘100/300”0(10-7/ K) 78

MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 559
Fyu 114
E (10'Pa) 8077
G (10'Pa) 3219
n 0.255
B (10"%/Pa) 2.39

HAeth#: 5 Other Properties

p (g/cm’) 3.24
TN REEREEH
Constants of dn/dt
D, 2.23x10°
D, 2.61x10®
D, -7.02x10™"
E, 4.76x107
E, -6.76x10™"°
Aric(m) 0.184

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

-0.0015
-0.0019
0.0006
-0.0019
t C’
1.8 2.0
2.5 2.8
2.6 2.8
2.9 33
3.1 33
34 3.8

d e F' g
23 2.7 2.9 3.4
3.0 3.1 33 3.9
3.2 3.4 3.7 3.9
3.4 3.6 3.8 4.0
3.5 3.6 3.9 4.3
3.9 4.0 4.5 4.7
96

ng= 1.58313 vg= 59.46
n,= 1.58547 V.= 59.19

N - N¢

=0.009807

nFr- an = 0009892

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.912
0.953
0.986
0.994
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.997
0.997
0.996
0.996
0.995
0.995
0.994
0.992
0.989
0.984
0.972
0.950
0.908
0.837
0.710
0.540
0.340
0.160

7 (10mm)
0.832
0.908
0.973
0.988
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.996
0.996
0.995
0.995
0.993
0.993
0.991
0.991
0.989
0.985
0.979
0.969
0.945
0.903
0.825
0.700
0.510
0.300
0.120
0.030

ZEF Coloration Code
Ao /As

35/29

%7  Remarks

CDGM



ng= 1.58913 vg= 61.25 ng-ne = 0.009618

H-ZK3 589613 n,= 1.59142 v, = 61.01 ng- ner = 0.009694
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.57815 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.58094 RA(S) 3 2400 0.880 0.770
n, 706.5 1.58451 Dy 2 2200 0.930 0.865
nc 656.3 1.58619 D, 3 2000 0.978 0.956
ne 643.8 1.58666 CR 1 1800 0.984 0.968
Ne-Ne 632.8 1.58710 1600 0.990 0.980
np 589.3 1.58904 1400 0.998 0.997
ny 587.6 1.58913 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.59142 T, (C) 610 1060 0.999 0.999
ng 486.1 1.59581 T, (C) 660 1000 0.999 0.999
ng: 480.0 1.59635 T (C) 569 950 0.999 0.999
n, 435.8 1.60100 Ti" (C) 606 900 0.999 0.999
ny, 404.7 1.60528 Tio °(C) 743 850 0.999 0.999
n; 365.0 1.61258 03070c(107/K) 52 800 0.999 0.999
000300c(107/K) 71 700 0.999 0.999
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.4880412 600 0.999 0.999
A, -1.0414617x107> 550 0.999 0.999
Ay 1.3317850%107 HUMEHER Mechanical Properties 500 0.998 0.997
As 3.1939024x10™ Hy (107Pa) 615 480 0.998 0.996
Ay -1.8879690%107> JN 113 460 0.997 0.995
As 1.1928548x107° E (107pa) 8495 440 0.997 0.994
G (10'Pa) 3392 420 0.996 0.993
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.252 400 0.996 0.992
P, 0.2901 P’ 0.2878 B (10%/Pa) 2.06 390 0.994 0.988
Pcs 0.5459  P’c-5  0.5901 380 0.992 0.985
Pic 0.3057 P’y 02548 HAhtEBR Other Properties 370 0.986 0.972
P.q 0.2381 P.g 02362  p(g/em’) 3.26 360 0.978 0.957
Py 0.5396  P’yp 04797 350 0.958 0.918
I REE R E 340 0.930 0.860
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.870 0.750
Deviation of Relative Partial Dispersions D, 3.08x1 0-6 320 0.760 0.580
AP from the “Normal Line” D, 1.39x10° 310 0.600 0.360
APc, 0.0010 D, -6.59x107" 300 0.370 0.140
APc -0.0007 E, 3.72x107 290 0.140 0.020
AP 0.0002 E, 5.78x107'° 280
AP,y -0.0018 Mg (pm) 0.211

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.6 2.8 2.9 3.1 3.6 3.9 E 1 Coloration Code
-20~0 3.1 33 3.5 3.6 3.8 4.0 Ago /As 35/30
0~20 3.1 3.4 3.6 3.7 3.9 43 Ao /hs
20~40 3.2 3.5 3.5 3.7 3.8 42
40~60 3.1 3.5 3.6 3.7 4.1 43 £VE Remarks
60~80 3.3 3.7 3.8 4.0 4.5 4.7 20214F6 A Gt 7=, AHEREH THr it
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ng= 1.58913 vg= 61.25 ng-ne = 0.009618

H-ZK3A 589613 n,= 1.59142 v, = 61.01 ng- ner = 0.009694
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
ng 1014.0 1.57813 RC(S) 3 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.58092 RA(S) 2 2400 0.890 0.791
n, 706.5 1.58450 Dy 2 2200 0.940 0.884
ne 656.3 1.58619 Dy, 3 2000 0.985 0.969
ne 643.8 1.58666 CR 3 1800 0.992 0.985
Ne-Ne 632.8 1.58709 1600 0.996 0.992
np 589.3 1.58904 1400 0.991 0.982
ny 587.6 1.58913 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.59142 T, (C) 678 1060 0.999 0.998
ng 486.1 1.59581 T, ('C) 713 1000 0.999 0.998
ng/ 480.0 1.59635 T (C) 619 950 0.999 0.998
n, 435.8 1.60100 Ti" (C) 653 900 0.999 0.998
ny, 404.7 1.60529 Tio °(C) 788 850 0.999 0.998
n; 365.0 1.61259 03070c(107/K) 55 800 0.999 0.998
000300c(107/K) 68 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.4863503 600 0.998 0.997
A, -9.6980229x107> 550 0.998 0.997
A, 1.4544443%107 UM ER Mechanical Properties 500 0.998 0.996
As -6.4269302x107 Hy (10'Pa) 556 480 0.997 0.995
Ay 3.4793343%x107 JN 112 460 0.997 0.994
As -1.5363174x10°° E (107pa) 8380 440 0.995 0.991
G (10'Pa) 3341 420 0.995 0.991
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.254 400 0.994 0.989
P, 0.2901 P’ 0.2878 B (10%/Pa) 2.07 390 0.992 0.984
Pcs 0.5479  P’cs 05921 380 0.990 0.980
Pic 0.3057 P’y 02548 HAhtEBR Other Properties 370 0.983 0.967
P.q 0.2381 P.g 02362  p(g/em’) 3.31 360 0.971 0.943
Py 0.5396  P’yp 04797 350 0.947 0.896
I REE R E 340 0.903 0.815
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.832 0.692
Deviation of Relative Partial Dispersions D, 1.86x1 0-6 320 0.717 0.514
AP from the “Normal Line” D, 1.80x10° 310 0.553 0.306
APc, 0.0031 D, -8.52x107"? 300 0.358 0.128
APc 0.0014 E, 4.69x107 290 0.187 0.035
AP 0.0002 E, 3.35%x10°'° 280 0.148 0.022
AP,y -0.0018 Mg (pm) 0.137

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.3 2.7 2.9 3.0 3.0 3.4 EMF Coloration Code
-20~0 2.3 2.8 2.9 3.0 33 3.5 Aso /s 35/29
0~20 2.5 2.8 2.9 3.1 3.5 3.6 Do s
20~40 2.7 3.0 3.1 33 3.6 38
40~60 2.8 32 3.3 3.5 3.7 4.0 £VE Remarks
60~80 3.1 34 3.6 3.7 3.9 43

%% CDGM



H-ZK4

609589

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Ne-Ne 632.8
np 589.3
ng 587.6
n, 546.1
ng 486.1
Ng/ 480.0
n, 435.8
ny, 404.7
n; 365.0

1.59727
1.60012
1.60388
1.60567
1.60617
1.60663
1.60872
1.60881
1.61128
1.61601
1.61660
1.62163
1.62630
1.63426

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5448975
-8.8348841x107
1.5911380x107
-5.1404293%10
3.6207329x107
-1.5001024x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02755
Pe,  0.5365
Pge  0.3036
P, 02388
P 05437

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2731
0.5797
0.2529
0.2367
0.4823

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 2

#4MEH  Thermal Properties

T, (C) 654
T, (C) 713
T ™ (C) 606
T, (C) 643
Tio °(C) 788
0‘-30/70"0(10-7/K) 63
0‘100/300°C(10-7/K) 79
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 516
Fyu 127
E (10Pa) 8112
G (10'Pa) 3206
i 0.265
B (10%/Pa) 1.90

HAeth#: 5 Other Properties

p (g/cm’) 3.53
TN REEREEH
Constants of dn/dt
D, 6.94x10”
D, 1.70x10°®
D, 7.12x107™"
E, 3.52x107
E, 4.00x10™""!
Aric(m) 0.267

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0115
AP -0.0044
APy, -0.0003
AP,y -0.0018
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.4 1.8
20~0 1.8 2.1
0~20 1.9 23
20~40 2.1 2.3
40~60 2.1 2.3
60~80 2.2 2.7

d e F' g
2.1 2.2 23 2.9
22 2.5 2.7 3.1
2.5 2.7 2.9 3.2
2.5 2.7 2.9 33
2.5 2.7 3.2 3.6
2.8 2.9 3.2 3.7

99

ng= 1.60881 V= 58.86
n,= 1.61128 V.= 58.57

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.010344

nFr- an = 0010437

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.910 0.828
0.952 0.906
0.983 0.967
0.992 0.984
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.997 0.995
0.997 0.995
0.996 0.993
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.998 0.996
0.997 0.994
0.996 0.993
0.996 0.992
0.995 0.991
0.994 0.989
0.992 0.984
0.987 0.975
0.981 0.963
0.969 0.939
0.944 0.891
0.900 0.810
0.820 0.680
0.700 0.490
0.530 0.280
0.330 0.110
0.160 0.030

300
290
280

ZEF Coloration Code
Ao /As

36/30

%7  Remarks

CDGM



H-ZKS

611558

T4 ZE  Refractive Indices

A (nm)
n, 1014.0 1.59921
ng 852.1 1.60206
n, 706.5 1.60597
ne 656.3 1.60785
ner 643.8 1.60838
N 632.8 1.60887
np 589.3 1.61107
ng 587.6 1.61117
n, 546.1 1.61378
ng 486.1 1.61881
Ngp: 480.0 1.61944
n, 435.8 1.62479
ny 404.7 1.62984
n; 365.0 1.63844

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

ng= 161117
n,= 1.61378

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 6
CR 1

#4MEH  Thermal Properties

T, (C) 578
T, (C) 622
T ™ (C) 523
Ti" (C) 560
Tio °(C) 695
0‘-30/70"0(10-7/K) 86
0‘100/300°C(10-7/K) 99
MW/m-K)

V= 55.77
V.= 55.50

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.906 0.820
0.942 0.887
0.976 0.953
0.989 0.978
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.997 0.994
0.996 0.993
0.996 0.992
0.995 0.991
0.995 0.991
0.994 0.989
0.993 0.986
0.990 0.981
0.985 0.971
0.973 0.947
0.952 0.907
0.909 0.827
0.830 0.690
0.710 0.500
0.530 0.280
0.330 0.110
0.170 0.030

N - N¢

=0.010958

nFr- an = 001 1060

A 2.5449819
A -5.7627504x107
Ay 1.9601474x107 HULMEER Mechanical Properties
As -8.1278651x10™ Hy (10'Pa) 521
Ay 1.3835480x10™ Fo 169
As -6.1657920x10°° E (10'Pa) 7881
G (10'Pa) 3103
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.270
P, 0.2601 P’ 02577 B (10"%/Pa) 1.98
Pcs 0.5284 P, 05714
P 03026 Py 02522 HAhtEBR Other Properties
P.q 02383 P,y 02361  p(g/em’) 3.58
Py 0.5457  P’yp  0.4837
WHERERBE LS
FEXTER > BN “HEML” K Constants of dn/dt
Deviation of Relative Partial Dispersions D, -3.46x1 0-6
AP from the “Normal Line” D, 1.21x107
AP -0.0206 D, 1.31x10™M
AP -0.0052 E, 5.78x107
AP, -0.0001 E, 6.03x107'°
AP,y -0.0050 Mg (pm) 0.170
IHERBEARS  Temperature Coefficients of Refractive Index
REWER (°C) dn/dt relative(10™°/°C)
Range of Temperature t C’ d e F’ g
-40~-20 -0.1 0.4 0.6 0.8 1.2 1.4
-20~0 0.1 0.6 0.7 0.8 1.4 1.6
0~20 0.1 0.6 0.6 0.9 1.2 1.4
20~40 0.1 0.5 0.7 1.0 1.1 1.4
40~60 0.3 0.6 0.8 1.0 1.2 2.1
60~380 0.4 0.9 1.1 1.2 1.8 2.2
100

ZEF Coloration Code
heo /hs 35/29
Ao /As

%7  Remarks

CDGM



H-7ZK6

613586

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60103
1.60394
1.60774
1.60954
1.61005
1.61052
1.61262
1.61272
1.61521
1.62000
1.62060
1.62570
1.63044
1.63853

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5582876
-9.7878166x10~
1.5355708x107
1.3048143x10™
1.7614361x107
-7.1324244x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2782
0.5354
0.3037
0.2384
0.5449

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2758
0.5790
0.2532
0.2364
0.4833

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 2
Dy 3
CR 2

#4MEH  Thermal Properties

T, (C) 662
T, (C) 708
T ™ (C) 602
T, (C) 640
Tio °(C) 758
03070c(1 0-7/K) 63

0‘100/300”0(10-7/ K) 79

AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 516
Fyu 126
E (10Pa) 8253
G (10'Pa) 3256
i 0.267
B (10%/Pa) 1.91

HAeth#: 5 Other Properties

p (g/cm’) 3.54
TN REEREEH
Constants of dn/dt
D, 1.27%107
D, 1.56x10®
D, 3.64x10™"
E, 4.27x107
E, 9.70x10™"°
Aric(m) 0.228

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0087
AP -0.0049
APy, 0.0001
AP,y -0.0010

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 1.4 1.7
20~0 1.8 1.9
0~20 1.8 2.4
20~40 1.9 2.3
40~60 1.8 2.2
60~80 2.7 29

d e F' g
1.9 2.1 2.5 2.9
22 2.2 2.7 2.8
2.5 2.6 2.6 3.0
23 2.4 2.9 3.1
23 2.7 3.2 3.6
3.4 3.4 3.7 4.4

101

ng= 1.61272 vg= 58.58
n.= 1.61521 V.= 58.30

N - N¢

=0.010460

nFr- an = 0010552

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.905
0.952
0.985
0.993
0.998
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.996
0.996
0.996
0.996
0.995
0.995
0.994
0.993
0.992
0.992
0.989
0.985
0.978
0.963
0.934
0.880
0.790
0.630
0.410
0.170

7 (10mm)
0.819
0.906
0.970
0.987
0.996
0.998
0.998
0.998
0.998
0.998
0.996
0.995
0.993
0.993
0.992
0.992
0.991
0.990
0.988
0.986
0.984
0.984
0.979
0.971
0.956
0.928
0.873
0.780
0.620
0.400
0.170
0.030

ZEF Coloration Code
Ao /As

36/31

%7  Remarks
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ng= 1.61309 vg= 60.58 ng-nc = 0.010120

H-ZK7 613606 n,= 1.61551 v, = 60.34 ng-ner = 0.010201
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.60161 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.60452 RA(S) 3 2400 0.890 0.790
n, 706.5 1.60825 Dy 3 2200 0.948 0.898
ne 656.3 1.61001 D, 6 2000 0.984 0.968
ne 643.8 1.61050 CR 4c 1800 0.992 0.985
Ne-Ne 632.8 1.61096 1600 0.998 0.997
np 589.3 1.61300 1400 0.995 0.990
ny 587.6 1.61309 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.61551 T, (C) 658 1060 0.999 0.998
ng 486.1 1.62013 T, ('C) 684 1000 0.999 0.998
ng: 480.0 1.62070 T (C) 609 950 0.999 0.998
n, 435.8 1.62558 Ti" (C) 640 900 0.999 0.998
ny, 404.7 1.63010 Tio °(C) 761 850 0.999 0.998
n; 365.0 1.63778 03070c(107/K) 61 800 0.999 0.998
000300c(107/K) 80 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.5622956 600 0.998 0.997
A, -1.0884471x107> 550 0.998 0.997
Ay 1.4099779%107 HULMEER Mechanical Properties 500 0.997 0.995
Az 3.7925704x10° Hy (107Pa) 560 480 0.997 0.994
Ay -2.4161268x107 Fu 159 460 0.996 0.993
As 1.4161621x10°° E (107pa) 8847 440 0.996 0.992
G (10'Pa) 3501 420 0.995 0.991
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.264 400 0.993 0.987
P, 0.2875 P’ 0.2853 B (10%/Pa) 1.86 390 0.990 0.980
Pcs 0.5425  P’c5 | 0.5862 380 0.984 0.969
Pic 0.3047 P’y 02542 HAhtEBR Other Properties 370 0.975 0.950
P.q 02386 P,y 02367  p(g/em’) 3.51 360 0.953 0.908
Py 0.5384  P’,p  0.4783 350 0918 0.842
I REE R E 340 0.850 0.730
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.750 0.560
Deviation of Relative Partial Dispersions D, -531x%1 0-7 320 0.610 0.370
AP from the “Normal Line” D, 1.64x10° 310 0.420 0.180
APc, -0.0017 D, -6.04x10™" 300 0.240 0.060
APc -0.0025 E, 3.53x107 290 0.110 0.010
APg, 0.0000 E, -1.40x107"° 280
AP,y -0.0041 Mg (pm) 0.230

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.9 1.3 1.5 1.6 1.8 2.2 EMF Coloration Code
-20~0 1.3 1.5 1.6 1.9 2.0 24 Aso /s 35/30
0~20 13 1.7 1.8 1.9 2.1 2.4 Ao /s
20~40 1.5 1.8 1.9 2.0 2.1 2.5
40~60 1.5 1.8 1.9 2.0 24 2.6 £VE Remarks
60~80 1.6 1.8 2.1 2.2 24 2.7
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ng= 1.61309 vg= 60.36 ng-ne = 0.010158

H-ZK7A 613604 n,= 1.61551 v, = 60.17 ng- ner = 0.010230
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.60150 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.60445 RA(S) 4 2400 0.866 0.750
n, 706.5 1.60822 Dy 3 2200 0.937 0.878
ne 656.3 1.60999 Dy, 4 2000 0.981 0.962
ne 643.8 1.61049 CR 4 1800 0.991 0.982
Ne-Ne 632.8 1.61094 1600 0.996 0.992
np 589.3 1.61300 1400 0.993 0.985
ny 587.6 1.61309 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.61551 T, (C) 670 1060 0.999 0.998
ng 486.1 1.62015 T, ('C) 710 1000 0.999 0.998
ng: 480.0 1.62072 T (C) 606 950 0.999 0.998
n, 435.8 1.62563 Ti" (C) 645 900 0.999 0.998
ny, 404.7 1.63017 Tio °(C) 770 850 0.999 0.998
n; 365.0 1.63791 03070c(107/K) 62 800 0.999 0.998
000300c(107/K) 75 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.5620206 600 0.998 0.997
A, -1.1174601x107> 550 0.998 0.997
A, 1.4414124x107 HULMEER Mechanical Properties 500 0.998 0.996
Ay 2.7459224x10™ Hy (10'Pa) 553 480 0.997 0.995
Ay -8.3862927x10° JN 169 460 0.997 0.995
As 6.6157559%x1077 E (107pa) 9044 440 0.995 0.991
G (10'Pa) 3570 420 0.995 0.990
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.263 400 0.993 0.987
P, 0.2904 P’ 0.2884 B (10%/Pa) 1.93 390 0.989 0.979
Pcs 0.5454 P’c.  0.5904 380 0.984 0.968
Pic 0.3052 P’y 02542 HAhtEBR Other Properties 370 0.972 0.945
P.q 02382 P,y 02366  p(g/em’) 3.41 360 0.947 0.897
Py 0.5395  P’,p  0.4800 350 0.899 0.809
I REE R E 340 0.809 0.655
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.672 0.451
Deviation of Relative Partial Dispersions D, 3.89x1 0-7 320 0.508 0.258
AP from the “Normal Line” D, 1.54x10° 310 0.354 0.125
APc, 0.0051 D, 4.77x107" 300 0217 0.047
APc 0.0009 E, 3.87x107 290 0.126 0.016
AP 0.0000 E, 571x107"° 280
AP,y -0.0034 Mg (pm) 0.198

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.6 1.8 1.9 2.0 2.4 2.6 . Coloration Code
-20~0 1.7 2.0 2.0 2.3 2.6 2.7 Ago /As 36/30
0~20 1.8 2.1 2.1 2.5 2.8 2.8 Ao /s
20~40 1.9 2.2 2.3 2.6 2.9 3.0
40~60 2.0 2.3 2.4 2.6 2.9 3.3 &Y  Remarks
60~80 2.2 2.5 2.6 2.7 3.0 34
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ng= 1.61405 vg= 55.12 ng-ne = 0.011141

H-7ZK3 614551 n,= 1.61670 v, = 54.84 np-ner = 0.011246
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.60192 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.60484 RA(S) 3 2400 0.909 0.826
n, 706.5 1.60879 Dy 1 2200 0.946 0.894
ne 656.3 1.61068 Dy 6 2000 0.978 0.956
nes 643.8 1.61121 CR 4a 1800 0.990 0.980
Nje-Ne 632.8 1.61171 1600 0.999 0.998
np 589.3 1.61395 1400 0.999 0.998
ny 587.6 1.61405 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.61670 T, (C) 577 1060 0.999 0.998
ng 486.1 1.62182 T, (C) 623 1000 0.999 0.998
np 480.0 1.62246 T (C) 532 950 0.999 0.998
n, 435.8 1.62796 Ti" (C) 563 900 0.999 0.998
ny, 404.7 1.63309 Tio °(C) 698 850 0.999 0.998
n; 365.0 1.64189 03070c(107/K) 86 800 0.998 0.997
000300c(107/K) 98 700 0.998 0.997
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A 2.5570150 600 0.998 0.996
A, 27.6592611x107> 550 0.998 0.996
A, 1.7626180x107 HULBER Mechanical Properties 500 0.997 0.994
A, -2.0499810x10™ Hy (107Pa) 600 480 0.997 0.994
Ay 6.8129954%107> JN 173 460 0.996 0.993
As -3.0736838x107° E (107pa) 7888 440 0.995 0.991
G (10'Pa) 3104 420 0.995 0.991
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.271 400 0.994 0.988
Py, 0.2621 P’ 02596 B (10"%/Pa) 390 0.991 0.983
Pcs 0.5242 P’cs  0.5664 380 0.987 0.974
Pic 0.3024 P’y 0.2525 HAhtEBR Other Properties 370 0.979 0.958
P.q 02379 P,y 02356  p(g/em’) 3.58 360 0.959 0.919
Py 0.5510  P’yp  0.4890 350 0.919 0.845
Pt RIE T REBUE B 340 0.830 0.690
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.640 0.410
Deviation of Relative Partial Dispersions D, -3.50% 10-6 320 0.320 0.100
AP from the “Normal Line” D, 2.04x107° 310
AP -0.0197 D, -3.25%107"! 300
AP -0.0079 E, 5.04x107 290
APy, 0.0000 E, -5.67x107"° 280
AP, -0.0008 Mk (1m) 0.213

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 0.1 0.3 0.6 0.7 12 B Coloration Code
-20~0 0.1 0.2 0.3 0.5 1.1 1.4 Ago /As 36/32
0~20 0.1 0.2 0.3 0.7 1.1 1.5 Ao /s
20~40 0.1 0.6 0.8 0.9 1.1 1.5
40~60 0.3 0.7 0.9 1.1 1.3 1.7 £VE Remarks
60~80 0.3 0.8 1.0 1.1 1.4 1.9
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ng= 1.62041 vy= 60.34 ng-ne = 0.010281

H-ZK9B 620603 n,= 1.62286 v, = 60.10 ng-ne = 0.010363
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.60868 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.61164 RA(S) 3 2400 0.859 0.738
n, 706.5 1.61547 Dy 3 2200 0.929 0.863
ne 656.3 1.61727 D, 4 2000 0.978 0.957
ne 643.8 1.61777 CR 4c 1800 0.989 0.979
Ne-Ne 632.8 1.61824 1600 0.995 0.991
np 589.3 1.62032 1400 0.992 0.985
ny 587.6 1.62041 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.62286 T, (C) 663 1060 0.999 0.998
ng 486.1 1.62755 T, (C) 704 1000 0.999 0.998
ng: 480.0 1.62813 T (C) 616 950 0.999 0.998
n, 435.8 1.63312 Ti" (C) 646 900 0.999 0.998
ny, 404.7 1.63775 Tio °(C) 764 850 0.999 0.998
n; 365.0 1.64563 03070c(107/K) 62 800 0.999 0.998
000300c(107/K) 77 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.5813755 600 0.999 0.998
A, -9.5857804x107> 550 0.999 0.998
Ay 1.7195047x107 HULMEER Mechanical Properties 500 0.999 0.998
A; -5.0754734x10™ Hy (10'Pa) 574 480 0.999 0.998
Ay 1.0112692x10™ Fa 145 460 0.999 0.998
As -4.8004575%10°° E (107pa) 8985 440 0.998 0.996
G (10'Pa) 3551 420 0.997 0.995
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.265 400 0.996 0.992
P, 0.2879 P’ 0.2856 B (10%/Pa) 1.84 390 0.993 0.987
Pcs 0.5476 = P’ 0.5915 380 0.990 0.980
Pic 0.3054 P’y | 02547 HAhtEBR Other Properties 370 0.982 0.965
P.q 02383 P,y 02364  p(g/em’) 3.58 360 0.965 0.932
Py 0.5417  P’,p  0.4814 350 0.935 0.874
I REE R E 340 0.881 0.777
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.797 0.635
Deviation of Relative Partial Dispersions D, -6.13x1 0-7 320 0.672 0.451
AP from the “Normal Line” D, 1.13x10® 310 0.508 0.258
APc, 0.0049 D, -1.62x107" 300 0.332 0.110
APc 0.0032 E, 3.90x107 290 0.184 0.034
APg, -0.0006 E, 4.76x107"° 280
AP,y -0.0013 Mg (pm) 0.199

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.4 1.9 1.8 1.8 1.8 2.5 B Coloration Code
-20~0 1.4 1.4 2.1 2.1 22 2.6 Ago /As 36/30
0~20 1.6 1.6 1.6 1.9 2.0 2.4 Ao /s
20~40 1.4 1.8 1.9 1.8 2.4 2.8
40~60 1.3 1.7 2.0 2.1 2.5 2.6 £VE Remarks
60~80 1.6 1.9 2.0 22 22 2.5
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ng= 1.62041 vy= 60.34 ng-ne = 0.010281

H-ZK9A 620603 n,= 1.62286 v, = 60.10 ng-ne = 0.010363
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.60863 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.61163 RA(S) 3 2400 0.820 0.680
n, 706.5 1.61547 Dy 3 2200 0.910 0.828
ne 656.3 1.61727 D, 4 2000 0.975 0.950
ne 643.8 1.61777 CR 4a 1800 0.989 0.979
Nie-Ne 632.8 1.61824 1600 0.997 0.994
np 589.3 1.62032 1400 0.996 0.993
ny 587.6 1.62041 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.62286 T, (C) 653 1060 0.999 0.998
ng 486.1 1.62755 T, ('C) 694 1000 0.999 0.998
ng: 480.0 1.62813 T (C) 606 950 0.999 0.998
n, 435.8 1.63310 Ti" (C) 639 900 0.999 0.998
ny, 404.7 1.63769 Tio °(C) 754 850 0.999 0.998
n; 365.0 1.64550 03070c(107/K) 60 800 0.999 0.998
000300c(107/K) 74 700 0.999 0.998
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.997
A 2.5840780 600 0.998 0.996
A, -1.1128138x107> 550 0.998 0.996
A, 1.5428160x107 HULBER Mechanical Properties 500 0.997 0.995
A; 2.6403393x107 Hy (107Pa) 576 480 0.997 0.994
Ay 2.7746647x107 JN 134 460 0.996 0.993
As -1.2449390x10° E (107pa) 8822 440 0.995 0.991
G (10'Pa) 3494 420 0.994 0.989
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.262 400 0.991 0.983
Py, 0.2918 P’ 02895 B (10'%/Pa) 1.89 390 0.987 0.974
Pcs 0.5486  P’cs  0.5925 380 0.980 0.961
Pic 0.3054 Py 0.2547 HAhtEBR Other Properties 370 0.967 0.935
P.q 02386 P,y 02367  p(g/em’) 3.53 360 0.941 0.885
Pyr 0.5398 P’y 0.4796 350 0.890 0.800
I REE R E 340 0.820 0.670
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.710 0.500
Deviation of Relative Partial Dispersions D, -1.40%1 0-6 320 0.550 0.300
AP from the “Normal Line” D, 1.73x10 310 0.370 0.140
AP 0.0098 D, 1.08x10°'° 300
AP 0.0042 E, 5.40x107 290
APg, -0.0007 E, 7.75%107'° 280
AP, -0.0031 Mk (1m) 0.097

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.7 1.1 1.7 1.8 2.1 2.4 . Coloration Code
-20~0 1.2 1.5 1.6 1.8 2.0 22 Ago /As 36/30
0~20 1.2 1.4 1.5 1.7 2.0 22 Ao /s
20~40 1.1 1.3 1.5 1.8 2.0 2.4
40~60 1.6 1.9 2.1 2.4 2.8 2.9 &Y  Remarks
60~80 1.9 2.4 2.8 2.9 3.3 3.6
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H-ZK10

622567

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8

6
5
5
5
4
4
4
4
3

32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60996
1.61294
1.61689
1.61877
1.61929
1.61979
1.62200
1.62210
1.62470
1.62974
1.63037
1.63575
1.64075
1.64922

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5840705
-8.7264109%10°
1.7569665%10™
-3.0815451x10™
8.8794888x10~
-4.7409985%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2716
0.5314
0.3034
0.2375
0.5479

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2690
0.5731
0.2531
0.2351
0.4856

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.62210

n.= 1.62470

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ('C)
T1014,5 (ec)
Ty (C)
T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa)
Fyr

E (10'Pa)
G (10'Pa)
0

B (10"%/Pa)

Vg= 56.71
V.= 56.38

1

—_— W = W

657
702
600
637
769
65
75

598
139

8251

3247

0.270
1.94

HAeth#: 5 Other Properties

p (g/cm’) 3.63
TN REEREEH
Constants of dn/dt
D, -3.18x107
D, 2.08x10®
D, -7.24x10™"
E, 5.00x10”
E, -1.17x10™"°
Aric(m) 0.212

dn/dt relative(10°/°C)

AP, -0.0104

AP -0.0044

AP, 0.0005

AP, -0.0012

BFETE (C)

Range of Temperature t C’
-40~-20 1.1 1.4
-20~0 1.5 1.8
0~20 1.6 1.9
20~40 2.1 23
40~60 2.2 23
60~80 2.2 24

d
1.7
24
2.2
2.5
2.5
2.7

e
1.9
2.5
23
2.6
2.8
2.9

107

F
2.2
2.7
2.8
3.0
3.1
3.3

Temperature Coefficients of Refractive Index

2.7
2.9
3.2
3.5
3.6
3.6

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330

N - N¢

=0.010970

nFr- an = 001 1080

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.880 0.770
0.930 0.865
0.977 0.955
0.989 0.978
0.998 0.996
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.995
0.996 0.993
0.996 0.992
0.995 0.991
0.995 0.990
0.991 0.983
0.986 0.973
0.979 0.958
0.962 0.925
0.923 0.852
0.850 0.720
0.680 0.460
0.390 0.150
0.090 0.010

320
310
300
290
280

ZEF Coloration Code
Ao /As

37/32

%7  Remarks
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ng= 1.62280 V4= 56.91 ng-ne = 0.010943

H-ZKI10L 623569 n,= 1.62541 V.= 56.62 ng-ner = 0.011045
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
1y 1014.0 RC(S) 1 A (nm) T(5Smm) 1 (10mm)
ng 852.1 RA(S) 3 2400 0.894 0.799
n, 706.5 1.61760 Dy 1 2200 0.943 0.890
nc 656.3 1.61949 Dy 3 2000 0.982 0.964
ne 643.8 1.62001 CR 2 1800 0.991 0.982
Nie-Ne 632.8 1.62051 1600 0.996 0.992
np 589.3 1.62270 1400 0.994 0.988
ng 587.6 1.62280 #HER Thermal Properties 1200 0.999 0.998
n, 546.1 1.62541 T, (C) 657 1060 0.999 0.998
np 486.1 1.63043 T, (C) 702 1000 0.999 0.998
Ng/ 480.0 1.63106 T (C) 600 950 0.999 0.998
n, 435.8 1.63644 Ti" (C) 637 900 0.999 0.998
ny, 404.7 1.64143 Tio °(C) 850 0.999 0.998
n; 365.0 1.64999 03070c(107/K) 65 800 0.999 0.997
000300c(107/K) 75 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
Ay 2.5987875 600 0.998 0.996
A, -1.7670920x107> 550 0.998 0.996
A, 1.1069609x107 HUMMERR Mechanical Properties 500 0.998 0.996
Ay 1.3151858x107 Hy (10'Pa) 598 480 0.997 0.995
Ay -1.0779203x10™ JN 134 460 0.997 0.994
As 4.5458961x10° E (107pa) 8251 440 0.995 0.991
G (10'Pa) 3247 420 0.995 0.990
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.270 400 0.994 0.988
P, | B (10"%/Pa) 1.89 390 0.990 0.980
Pcs P’cos 380 0.986 0.972
Pic 03025 Py 0.2526 HAhtEBR Other Properties 370 0.975 0.950
P4 0.2385 P.q 02363  p(glem’) 3.63 360 0.951 0.905
P.r 0.5492  P’,p  0.4871 350 0.898 0.807
Pt RIE T REBUE B 340 0.782 0.612
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.546 0.298
Deviation of Relative Partial Dispersions D, 320 0217 0.047
AP from the “Normal Line” D, 310
AP, D, 300
AP E, 290
AP, 0.0001 E, 280
AP, g 0.0004 Ak (rm)

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1 Coloration Code
20~0 Ago /s 36/32
0~20 Ao /As
20~40
40~60 £7E  Remarks
60~80

108 CDGM



H-ZK11

639555

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.62582
1.62895
1.63309
1.63505
1.63561
1.63613
1.63844
1.63854
1.64129
1.64657
1.64723
1.65290
1.65819
1.66735

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6370236
-1.0212072x107
1.7024722x107
2.1432422x10™
7.4387689x10°°
4.3580605%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2718
0.5297
0.3030
0.2384
0.5497

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2693
0.5731
0.2525
0.2362
0.4879

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 2
Da 4
CR 3

#4MEH  Thermal Properties

T, (‘) 655
T, (C) 697
T ™ (C) 601
Ti" (C) 636
Tio °(C) 758
0‘-30/70"0(10-7/K) 69
0‘100/300°C(10-7/K) 82
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 512
F, 165
E (10Pa) 8711
G (10'Pa) 3423
m 0.272
B (10"%/Pa) 1.79

HAeth#: 5 Other Properties

p (g/cm’) 3.69
i iR R ECE I
Constants of dn/dt
D, -1.59x10°
D, 1.18x10®
D, -4.46x10™"
E, 3.99x10”
E, 8.03x10™"°
Aric(m) 0.244

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0060
AP -0.0031
APy, -0.0007
AP,y -0.0016

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 0.4 0.9
20~0 0.8 1.3
0~20 0.9 1.3
20~40 09 1.3
40~60 1.0 1.4
60~80 1.1 1.4

d e F' g
1.1 1.2 1.5 1.8
1.5 1.6 1.8 22
1.4 1.5 1.8 22
1.5 1.5 1.8 2.4
1.5 1.6 2.0 2.7
1.6 1.7 2.4 2.9
109

ng= 1.63854 vg= 55.45
n,= 1.64129 v, = 55.18

N - N¢

=0.011516

nFr- an = 0011621

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.875
0.939
0.979
0.990
0.996
0.994
0.998
0.998
0.998
0.998
0.999
0.999
0.998
0.998
0.998
0.997
0.998
0.997
0.997
0.996
0.995
0.994
0.989
0.983
0.972
0.947
0.889
0.762
0.500
0.182

7 (10mm)
0.765
0.882
0.959
0.979
0.991
0.988
0.997
0.997
0.997
0.997
0.998
0.998
0.997
0.996
0.996
0.995
0.996
0.995
0.994
0.992
0.990
0.989
0.979
0.966
0.945
0.896
0.790
0.580
0.250
0.033

ZEF Coloration Code
Ao /As

37/33

%7  Remarks

CDGM



H-ZK14

603606

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3

6
6
5
5
5
4
4
4
4
3

43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.59181
1.59466
1.59834
1.60007
1.60056
1.60101
1.60302
1.60311
1.60548
1.61003
1.61059
1.61537
1.61982
1.62738

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5302244
-1.0198544x107
1.4284397x107
2.5335097x10™
-1.2997637x107
1.1042061x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2864
0.5436
0.3055
0.2381
0.5366

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2841
0.5881
0.2542
0.2362
0.4764

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 3
Dy 2
Dy 4
CR

#4MEH  Thermal Properties

T, (‘) 647
T, (C) 687
T ™ (C) 590
Ti" (C) 620
Tio °(C) 768
0‘-30/70"0(10-7/K) 6l

0‘100/300°C(10-7/K) 75

MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 581
F, 135
E (10'Pa) 8460
G (10Pa) 3370
n 0.257
B (10"%/Pa) 1.87

HAeth#: 5 Other Properties

p (g/cm’) 3.44
TN REEREEH
Constants of dn/dt
D, 6.84x107
D, 1.97x10®
D, -6.82x10™"
E, 3.07x107
E, -3.20x10™"°
Aric(m) 0.249

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0018

AP -0.0014

AP, 0.0006

AP, -0.0059

BFETE (C)

Range of Temperature t C’
-40~-20 1.4 1.7
-20~0 1.6 1.8
0~20 1.8 2.1
20~40 2.2 24
40~60 2.2 24
60~80 2.2 2.5

d e F' g
1.9 2.1 23 2.4
2.1 23 2.5 2.8
2.4 2.5 2.7 2.9
2.5 2.5 2.7 3.0
2.5 2.5 2.7 33
2.7 2.9 2.9 3.6

110

ng= 1.60311 vg= 60.60
n,= 1.60548 Vo= 60.35

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.009952

nFr- an = 0010033

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.800 0.640
0.880 0.770
0.968 0.937
0.979 0.958
0.990 0.980
0.995 0.990
0.997 0.995
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.999 0.998
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.994
0.997 0.994
0.995 0.991
0.992 0.985
0.988 0.976
0.980 0.961
0.965 0.931
0.933 0.870
0.880 0.780
0.800 0.640
0.670 0.450
0.500 0.250
0.300 0.090
0.140 0.020

290
280

ZEF Coloration Code
Ao /As

35/30

%7  Remarks

CDGM



H-ZK20

617539

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60485
1.60779
1.61181
1.61375
1.61430
1.61481
1.61710
1.61720
1.61993
1.62520
1.62586
1.63154
1.63685
1.64594

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5641622
-6.6371008%10~
1.9119592x107
-5.2058356x10™
1.1779664x10™
-5.7202671x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2568
0.5206
0.3014
0.2385
0.5538

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2543
0.5631
0.2508
0.2361
0.4913

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

ng=1.61720
n,= 1.61993

T, (C)

T, (C)
T1014,5 (

)

Ty (C)
T 107'6( )
30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m

PR Mechanical Properties

‘K)

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

V= 5391
V.= 53.62

1

3
1
6

608
664
553
594
754
78
90

515
104

7694
3026
0.271

HAeth#: 5 Other Properties

p (g/cm’) 3.66
TN REEREEH
Constants of dn/dt
D, 3.96x107
D, 3.18x10°
D, 4.78x10™"
E, 5.07x107
E, 2.17x107
Aric(m) 0.255

dn/dt relative(10°/°C)

AP, -0.0229
AP -0.0086
APy, 0.0001
AP,y -0.0001
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.4 2.1
20~0 1.6 2.0
0~20 1.7 2.0
20~40 2.5 2.6
40~60 2.6 3.0
60~80 2.7 33

d
24
24
2.5
2.7
3.1
3.5

e
2.5
24
2.7
2.9
3.3
3.7

111

F
3.5
3.3
3.1
34
3.8
3.9

Temperature Coefficients of Refractive Index

4.1
3.8
3.6
3.9
4.1
43

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.011448

nFr- an = 0011561

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.941 0.886
0.960 0.922
0.982 0.964
0.991 0.982
0.998 0.996
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.994
0.996 0.993
0.996 0.993
0.995 0.990
0.993 0.987
0.991 0.983
0.987 0.975
0.977 0.954
0.957 0.915
0.915 0.837
0.840 0.700
0.700 0.500
0.510 0.260
0.300 0.090
0.120 0.010

290
280

ZEF Coloration Code
Ao /As

35/30

%7  Remarks

CDGM



ng= 1.62299 vy= 58.12 ng-ne = 0.010719

H-7ZK21 623581 n,= 1.62555 V.= 57.87 ng- ner = 0.010809
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.61095 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.61396 RA(S) 3 2400 0.848 0.719
n, 706.5 1.61788 Dy 2 2200 0913 0.834
ne 656.3 1.61973 Dy, 4 2000 0.973 0.947
ne 643.8 1.62025 CR 1 1800 0.986 0.972
Ne-Ne 632.8 1.62074 1600 0.994 0.987
np 589.3 1.62290 1400 0.990 0.979
ny 587.6 1.62299 #HEF  Thermal Properties 1200 0.998 0.996
n, 546.1 1.62555 T, (C) 646 1060 0.998 0.996
ng 486.1 1.63045 T, ('C) 692 1000 0.998 0.996
ng: 480.0 1.63106 T (C) 590 950 0.998 0.996
n, 435.8 1.63626 Ti" (C) 630 900 0.998 0.997
ny, 404.7 1.64109 Tio °(C) 770 850 0.998 0.997
n; 365.0 1.64933 03070c(107/K) 62 800 0.998 0.996
000300c(107/K) 75 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.5901947 600 0.997 0.994
A, -1.0326156x107> 550 0.997 0.994
Ay 1.5859789%107 HULBER Mechanical Properties 500 0.997 0.994
As 1.5870508x10™ Hy (10'Pa) 581 480 0.997 0.994
Ay 8.9750194x10° JN 134 460 0.997 0.994
As -9.7736858%10° E (107pa) 10086 440 0.995 0.991
G (10'Pa) 4073 420 0.995 0.990
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.238 400 0.993 0.986
P, 0.2808 P’ 0.2785 B (10%/Pa) 1.98 390 0.990 0.980
Pcs 0.5383 P’c5  0.5819 380 0.985 0.971
Pic 0.3046 P’y 0.2540 HAhtEBR Other Properties 370 0.974 0.949
P.q 02384 P,y 02364  p(g/em’) 3.56 360 0.954 0911
Py 0.5420  P’yp  0.4811 350 0917 0.840
I REE R E 340 0.849 0.720
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.740 0.548
Deviation of Relative Partial Dispersions D, 8.71x1 0-7 320 0.572 0.327
AP from the “Normal Line” D, 1.71x10°® 310 0.352 0.124
APc, -0.0010 D, -8.72x107" 300 0.158 0.025
AP -0.0009 E, 4.27x107 290
APg, -0.0010 E, -7.80x107"° 280
AP,y -0.0047 Mg (pm) 0.222

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.1 22 2.7 3.0 33 EMF Coloration Code
-20~0 1.8 2.0 2.3 2.6 2.8 3.2 Aso /s 35/31
0~20 2.0 2.7 2.9 3.0 3.2 3.6 Do s
20~40 2.3 2.4 2.6 2.7 3.2 35
40~60 2.2 2.5 2.7 2.9 3.1 3.7 £VE Remarks
60~80 2.4 2.5 2.6 2.9 3.0 3.6

H2 CDGM



H-ZK50

607567

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.59559
1.59848
1.60231
1.60414
1.60465
1.60513
1.60729
1.60738
1.60994
1.61486
1.61547
1.62072
1.62558
1.63393

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5414062
-9.7210342x10°
1.4370751x107
5.9489425%10™
-4.8893836x10~
2.8064635%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2696
0.5279
0.3022
0.2388
0.5466

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2671
0.5703
0.2523
0.2366
0.4853

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 5
CR 1

#4MEH  Thermal Properties

T, (C) 655
T, (C) 721
T ™ (C) 602
T, (C) 640
Tio °(C) 798
03070c(1 0-7/K) 68
0‘100/300”0(10-7/ K) 77
AMW/m-K)

PR Mechanical Properties

Hy (10'Pa) 511
F, 105
E (10'Pa) 7598
G (10Pa) 3000
m 0.266
B (10"%/Pa) 2.27

HAeth#: 5 Other Properties

p (g/cm’) 3.54
TN REEREEH
Constants of dn/dt
D, 3.49x10°
D, 1.93x10®
D, -1.35%x107™"
E, 4.05x107
E, 1.37x10™"°
Aric(m) 0.244

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0157
AP -0.0077
APy, 0.0002
AP,y -0.0026
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.8 3.5
20~0 3.0 3.6
0~20 35 3.8
20~40 3.6 39
40~60 3.7 39
60~80 3.7 4.1

d e F' g
3.6 3.7 4.2 4.4
3.7 3.8 4.2 4.7
3.8 3.9 42 4.7
3.9 42 4.4 4.7
4.4 4.4 4.8 5.3
4.5 4.6 5.0 5.5

113

ng=1.60738 V4= 56.65
n,= 1.60994 V.= 56.38

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.010721

nFr- an = 0010819

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.930 0.865
0.957 0.915
0.986 0.972
0.992 0.985
0.996 0.993
0.994 0.989
0.999 0.997
0.999 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.994
0.997 0.994
0.997 0.994
0.997 0.994
0.997 0.994
0.996 0.993
0.995 0.991
0.995 0.991
0.993 0.987
0.991 0.983
0.990 0.980
0.983 0.967
0.972 0.944
0.948 0.899
0.902 0.813
0.820 0.673
0.678 0.460
0.468 0.219
0.235 0.055
0.164 0.027

290
280

ZEF Coloration Code
Ao /As

35/30

%7  Remarks

CDGM



ng= 1.60738 V4= 56.65 ng-ne = 0.010721

H-ZKS0GT 607567 n,= 1.60994 v, = 56.38 ng-ner = 0.010819
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.59559 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.59848 RA(S) 3 2400 0.933 0.871
n, 706.5 1.60231 Dy 1 2200 0.960 0.922
ne 656.3 1.60414 Dy, 5 2000 0.987 0.975
ne 643.8 1.60465 CR 1 1800 0.993 0.987
Ne-Ne 632.8 1.60513 1600 0.997 0.995
np 589.3 1.60729 1400 0.995 0.991
ny 587.6 1.60738 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.60994 T, (C) 655 1060 0.999 0.998
ng 486.1 1.61486 T, ('C) 721 1000 0.999 0.998
ng/ 480.0 1.61547 T (C) 602 950 0.999 0.998
n, 435.8 1.62072 Ti" (C) 640 900 0.999 0.998
ny, 404.7 1.62558 Tio °(C) 798 850 0.999 0.998
n; 365.0 1.63393 03070c(107/K) 68 800 0.999 0.998
000300c(107/K) 77 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.5414062 600 0.998 0.997
A, -9.7210342x10>3 550 0.998 0.996
Ay 1.4370751x107 UM ER Mechanical Properties 500 0.998 0.996
As 5.9489425x10™ Hy (10'Pa) 511 480 0.998 0.996
Ay -4.8893836%107> JN 105 460 0.998 0.996
As 2.8064635%107° E (107pa) 7598 440 0.998 0.996
G (10'Pa) 3000 420 0.998 0.996
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.266 400 0.998 0.996
P, 0.2696 P’ 0.2671 B (10%/Pa) 2.27 390 0.997 0.994
Pcs 0.5279  P’c5  0.5703 380 0.996 0.993
Pic 0.3022 P’y 02523 HAhtEBR Other Properties 370 0.993 0.987
P.q 02388 P,y 02366  p(g/em’) 3.54 360 0.989 0.978
Py 0.5466  P’,p  0.4853 350 0.981 0.962
I REE R E 340 0.962 0.925
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.932 0.868
Deviation of Relative Partial Dispersions D, 3.49x1 0-6 320 0.873 0.762
AP from the “Normal Line” D, 1.93x10° 310 0.773 0.598
APc, -0.0157 D, -1.35x10™M 300 0.622 0.387
APc -0.0077 E, 4.05x107 290 0.415 0.172
AP 0.0002 E, 1.37x107'° 280 0.197 0.039
AP,y -0.0026 Mg (pm) 0.244

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.8 3.5 3.6 3.7 42 4.4 EMF Coloration Code
-20~0 3.0 3.6 3.7 3.8 4.2 4.7 Aso /s 335/280
0~20 3.5 3.8 3.8 3.9 42 47 Do s
20~40 3.6 39 3.9 4.2 4.4 4.7
40~60 3.7 39 4.4 4.4 4.8 53 £VE Remarks
60~80 3.7 4.1 4.5 4.6 5.0 55

Hd CDGM



ng= 1.65950 V= 57.35 ng-ne = 0.011500

H-LaK1 660574 n,= 1.66224 V.= 57.30 ng-ner = 0.011558
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.64671 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.64986 RA(S) 3 2400 0.890 0.790
n, 706.5 1.65403 Dy 3 2200 0.966 0.933
nc 656.3 1.65600 D, 6 2000 0.990 0.981
ne 643.8 1.65656 CR 4a 1800 0.997 0.994
NHe-Ne 632.8 1.65708 1600 0.999 0.998
np 589.3 1.65940 1400 0.999 0.998
ny 587.6 1.65950 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.66224 T, (C) 655 1060 0.999 0.998
ng 486.1 1.66750 T, (C) 683 1000 0.999 0.998
ng: 480.0 1.66816 T (C) 601 950 0.999 0.998
n, 435.8 1.67376 Ti" (C) 629 900 0.999 0.998
ny, 404.7 1.67896 Tio °(C) 739 850 0.998 0.996
n; 365.0 1.68783 03070c(107/K) 77 800 0.996 0.992
000300c(107/K) 87 700 0.995 0.991
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.990
A 2.7043246 600 0.995 0.990
A, -1.0006779x107> 550 0.995 0.990
A, 1.8102254x107 HULMEER Mechanical Properties 500 0.994 0.989
A, -2.1649488x10~ Hy (107Pa) 560 480 0.993 0.987
Ay 3.8150748x107 JN 176 460 0.992 0.985
As -1.5787442x10°° E (107pa) 8873 440 0.991 0.983
G (10'Pa) 3463 420 0.990 0.981
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.281 400 0.987 0.974
P, 0.2739 P’ 0.2725 B (10%/Pa) 1.45 390 0.983 0.966
Pcs 0.5339  Pcs 05797 380 0.976 0.952
Pic 0.3043 P’y 02544 HAhtEBR Other Properties 370 0.963 0.927
P.q 02383 P,y 02371  p(g/em’) 3.94 360 0.939 0.880
Py 0.5443  P’yp 0.4845 350 0.901 0.810
I REE R E 340 0.840 0.700
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.740 0.550
Deviation of Relative Partial Dispersions D, -5.01x1 0-6 320 0.620 0.380
AP from the “Normal Line” D, 2.49x10° 310 0.470 0.220
APc, -0.0087 D, -4.65%107" 300 0.320 0.100
APc -0.0034 E, 5.72x107 290 0.200 0.040
APg, -0.0010 E, -7.93x107'° 280
AP,y -0.0037 Mg (pm) 0.060

A ERE R Temperature Coefficients of Refractive Index

BEGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.8 -1.4 0.5 0.2 0.1 0.2 . Coloration Code
-20~0 -1.1 0.8 0.4 0.3 -0.1 0.1 Ago /As 36/31
0~20 -1.1 0.6 0.4 0.2 0.0 0.2 Ao /s
20~40 0.5 0.1 0.0 0.2 0.4 0.8
40~60 0.2 0.0 0.0 0.2 0.6 1.0 &Y  Remarks
60~80 0.2 0.1 0.0 0.2 0.7 1.2

Hs CDGM



ng= 1.69211 vy= 54.54 ng-ne = 0.012690

H-LaK2A 692545 n,= 1.69514 v, = 54.29 ng- ner = 0.012804
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.67813 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68155 RA(S) 3 2400 0.820 0.673
n, 706.5 1.68610 Dy 3 2200 0.932 0.869
ne 656.3 1.68827 Dy, 3 2000 0.975 0.950
ne 643.8 1.68888 CR 2 1800 0.988 0.977
Nie-Ne 632.8 1.68945 1600 0.995 0.991
np 589.3 1.69200 1400 0.997 0.994
ny 587.6 1.69211 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.69514 T, (C) 634 1060 0.999 0.998
ng 486.1 1.70096 T, ('C) 660 1000 0.999 0.998
ng/ 480.0 1.70168 T (C) 589 950 0.999 0.998
n, 435.8 1.70790 Ti" (C) 612 900 0.999 0.998
ny, 404.7 1.71368 Tio °(C) 710 850 0.999 0.998
n; 365.0 1.72358 03070c(107/K) 80 800 0.997 0.995
000300c(107/K) 97 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.8080107 600 0.997 0.995
A, -1.0975889x107> 550 0.997 0.995
Ay 1.9781305%107 HULMER Mechanical Properties 500 0.997 0.994
A; 1.4322980x10™ Hy (10'Pa) 535 480 0.996 0.992
Ay 2.3919284x107 Fyu 159 460 0.995 0.990
As -7.8277254x107 E (107pa) 9415 440 0.993 0.987
G (10'Pa) 3635 420 0.991 0.983
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.295 400 0.985 0.970
P, 0.2695 P’ 0.2671 B (10%/Pa) 1.50 390 0.977 0.954
Pcs 0.5296 P’ 0.5725 380 0.961 0.923
Pic 0.3026 P’y 02523 HAhtEBR Other Properties 370 0.928 0.862
P.q 02388 P,y 02366  p(g/em’) 3.94 360 0.872 0.761
Py 0.5469  P’,p  0.4858 350 0.783 0.613
I REE R E 340 0.650 0.422
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.489 0.239
Deviation of Relative Partial Dispersions D, -5.27x1 0-6 320 0.319 0.102
AP from the “Normal Line” D, 1.89x10° 310 0.184 0.034
AP -0.0042 D, -6.19x107"! 300
AP -0.0011 E, 5.63x107 290
APg, -0.0013 E, 8.12x107'° 280
AP,y -0.0059 Mg (pm) 0.135

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.7 -1.4 -1.1 -0.8 0.5 0.4 #EE Coloration Code
-20~0 -1.3 -1.1 0.9 0.6 0.4 0.3 Ago /As 38/32
0~20 -1.0 0.7 0.4 0.2 0.0 0.5 Ao /s
20~40 -1.0 0.3 0.3 -0.1 0.2 0.6
40~60 0.9 0.1 -0.1 0.1 0.8 0.9 &Y  Remarks
60~80 0.4 0.1 0.0 0.3 0.8 1.2

He CDGM



H-LaK3

747510

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.73074
1.73471
1.73999
1.74250
1.74320
1.74386
1.74680
1.74693
1.75042
1.75716
1.75799
1.76518
1.77193
1.78336

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9836537
-1.2316383x107
2.5584895x107
-5.7081068x10™
1.4764802x10™
-7.5474106x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2708
0.5314
0.3023
0.2381
0.5471

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2684
0.5739
0.2521
0.2360
0.4860

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEH  Thermal Properties

T, (C) 663
T, (C) 689
T ™ (C) 603
Ty (C) 634
Ty °(C) 742
03070c(1 0-7/K) 60
00300c(1 07/ K) 74
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 672
Fu 110
E (10'Pa) 11471
G (10'Pa) 4589
1 0.250
B (10"%/Pa) 1.59

HAeth#: 5 Other Properties
p (g/em’) 4.08

A ERERBE
Constants of dn/dt

Arg (pm)

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0159
AP 0.0092
APy, -0.0021
AP,y -0.0119
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.9 2.8
20~0 2.7 3.2
0~20 2.9 3.6
20~40 3.5 4.1
40~60 4.0 4.5
60~80 44 4.6

d e F' g
3.1 3.2 3.9 4.3
3.9 4.0 4.4 4.6
4.1 4.5 4.9 5.3
4.2 4.5 5.2 5.8
4.8 5.1 5.4 5.9
4.8 5.2 5.7 8.2

117

ng= 1.74693 vg= 50.95
n,= 1.75042 v, = 50.72

N - N¢

=0.014660

nFr- an = 0014794

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.820
0.951
0.983
0.996
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.997
0.997
0.997
0.994
0.991
0.988
0.985
0.982
0.977
0.971
0.959
0.939
0.900
0.840
0.720
0.510
0.220

7 (10mm)
0.670
0.905
0.966
0.992
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.995
0.995
0.995
0.994
0.988
0.983
0.977
0.971
0.965
0.954
0.942
0.920
0.881
0.810
0.700
0.520
0.260
0.050

ZEF Coloration Code
Ao /As

38/32

%7  Remarks

CDGM



H-LaK4L

T4 ZE  Refractive Indices

A (nm)

n, 1014.0 1.62754
ng 852.1 1.63080
n, 706.5 1.63486
ne 656.3 1.63674
ner 643.8 1.63726
N 632.8 1.63775
np 589.3 1.63990
ng 587.6 1.64000
n, 546.1 1.64254
ng 486.1 1.64737
Ngp: 480.0 1.64797
n, 435.8 1.65308
ny 404.7 1.65780
n; 365.0 1.66581

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

640602

ng= 1.64000
n,= 1.64254

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 4
Dy 4
CR 3

#4MEH  Thermal Properties

T, (‘) 666
T, (C) 686
T ™ (C) 610
Ti" (C) 639
Tio °(C) 735
0‘-30/70"0(10-7/K) 60
0‘100/300°C(10-7/K) 78
MW/m-K)

V= 60.20
v, = 60.00

A 2.6476983

A -1.3771080x107
Ay 1.5665045x107
Az 9.8267634x107
A4 2.2112348x107
As -1.0745550x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 03067
Pe,  0.5587
Pgc  0.3068
Py 02387
P,r 05370

P, 03044
Py 0.6032
Py 02559
P’y 02369
P 04771

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

PR Mechanical Properties

Hy (10'Pa) 634
F, 129
E (10'Pa) 10903
G (10Pa) 4236
m 0.287
B (10"%/Pa) 1.99

HAeth#: 5 Other Properties

p (g/cm’) 2.99
TN REEREEH
Constants of dn/dt
D, 1.06x10°°
D, 1.84x10®
D, -7.40x10™"
E, 2.79x107
E, 6.19x10™"°
Aric(m) 0.275

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.760 0.580
0.918 0.842
0.975 0.951
0.990 0.980
0.995 0.991
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.994
0.995 0.991
0.994 0.988
0.992 0.984
0.987 0.974
0.981 0.963
0.971 0.943
0.953 0.908
0.920 0.847
0.870 0.760
0.790 0.630
0.690 0.470
0.560 0.310
0.420 0.170
0.290 0.080
0.190 0.040
0.120 0.010

N - N¢

=0.010631

nFr- an = 0010709

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

AP, 0.0355

AP 0.0147

AP, -0.0023

AP, -0.0062

BFETE (C)

Range of Temperature t C’
-40~-20 1.4 1.8
-20~0 2.0 2.2
0~20 2.1 2.2
20~40 2.2 2.5
40~60 23 2.8
60~80 2.5 2.9

d
1.9
23
24
2.6
3.0
3.0

e
2.0
24
2.7
2.7
3.1
3.1

118

F
2.2
24
2.9
3.3
34
34

2.7
3.1
3.2
3.7
3.7
3.8

ZEF Coloration Code
heo /hs 36/30
Ao /As

%7  Remarks

CDGM



H-LaKSA

678555

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.66434
1.66769
1.67210
1.67420
1.67479
1.67534
1.67779
1.67790
1.68081
1.68641
1.68710
1.69307
1.69862
1.70810

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7628278
-1.1085366x107
1.9039600x107
5.1422417x10”
3.6374081x107
-1.5552597x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2743
0.5331
0.3030
0.2383
0.5456

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2719
0.5763
0.2525
0.2362
0.4848

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 3
Dy 6
CR 2

#4MEH  Thermal Properties

T, (‘) 646
T, (C) 669
T ™ (C) 616
Ti" (C) 632
Tio °(C) 722
0‘-30/70"0(10-7/K) 80
0‘100/300”0(10-7/ K) 94
MW/m-K)

PR Mechanical Properties

Hy (10'Pa) 576
Fa 174
E (10'Pa) 9561
G (10Pa) 3705
i 0.290
B (10%/Pa) 1.57

HAeth#: 5 Other Properties

p (g/cm’) 3.80
TN REEREEH
Constants of dn/dt
D, -3.62x10°
D, 2.05x10®
D, -5.03x10™"
E, 5.34x107
E, 1.59x10™"°
Aric(m) 0.168

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0004

AP 0.0001

AP, -0.0008

AP, -0.0056

BFEHE (C)

Range of Temperature t C’
-40~-20 -1.0 0.3
-20~0 -0.6 0.3
0~20 0.0 0.1
20~40 0.1 0.2
40~60 0.1 0.5
60~80 0.1 0.7

d e F' g
-0.1 0.5 0.5 0.5
-0.1 0.3 1.1 1.1
0.1 0.5 0.8 1.2
0.9 0.9 1.6 1.6
0.8 1.0 1.4 1.7
0.6 1.2 1.2 1.6

119

ng= 1.67790 Vg= 55.52
n,= 1.68081 V.= 55.26

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.012211

nFr- an = 0012319

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.855 0.731
0.956 0.914
0.984 0.969
0.993 0.987
0.997 0.995
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.994
0.996 0.993
0.995 0.991
0.993 0.987
0.991 0.983
0.990 0.981
0.988 0.976
0.984 0.969
0.977 0.955
0.963 0.928
0.939 0.882
0.898 0.807
0.835 0.697
0.741 0.549
0.618 0.382
0.469 0.220
0.302 0.091
0.158 0.025

290
280

ZEF Coloration Code
Ao /As

36/30

%7  Remarks

CDGM



ng= 1.69350 vg= 53.38 ng-ne = 0.012992

H-LaK6A 694534 n,= 1.69660 V.= 53.16 ng-ner = 0.013105
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.67883 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68255 RA(S) 3 2400 0.770 0.590
n, 706.5 1.68732 Dy 2 2200 0.923 0.853
ne 656.3 1.68955 Dy, 6 2000 0.976 0.953
ne 643.8 1.69018 CR 1 1800 0.992 0.984
Nie-Ne 632.8 1.69077 1600 0.999 0.998
np 589.3 1.69339 1400 0.999 0.998
ny 587.6 1.69350 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.69660 T, (C) 638 1060 0.999 0.998
ng 486.1 1.70256 T, ('C) 673 1000 0.999 0.998
ng/ 480.0 1.70330 T (C) 600 950 0.999 0.998
n, 435.8 1.70969 Ti" (C) 626 900 0.999 0.998
ny, 404.7 1.71563 Tio °(C) 724 850 0.999 0.998
n; 365.0 1.72583 03070c(107/K) 56 800 0.999 0.998
000300c(107/K) 73 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.8148405 600 0.999 0.998
A, -1.4782362x107> 550 0.998 0.997
Ay 1.9020975%107 HULBER Mechanical Properties 500 0.997 0.994
Az 3.3662821x10™ Hy (107Pa) 683 480 0.996 0.993
Ay 1.3568774x107 JN 113 460 0.995 0.990
As -5.8552560x10" E (107pa) 10770 440 0.993 0.987
G (10'Pa) 4206 420 0.991 0.983
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.280 400 0.988 0.976
P, 0.2863 P’ 0.2839 B (10%/Pa) 2.01 390 0.983 0.967
Pcs 0.5388 P’ | 0.5822 380 0.975 0.951
Pic 0.3040 P’y 0.2533 HAhtEBR Other Properties 370 0.960 0.922
P.q 02386 P,y 02366  p(g/em’) 3.59 360 0.929 0.863
Py 0.5488  P’,p  0.4876 350 0.870 0.760
I REE R E 340 0.730 0.540
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.470 0.220
Deviation of Relative Partial Dispersions D, 2.73x 10-6 320 0.140 0.020
AP from the “Normal Line” D, 1.81x10° 310
AP 0.0273 D, 4.81x107" 300
AP 0.0109 E, 6.35%107 290
APg, -0.0018 E, -7.14x107"° 280
AP,y -0.0060 Mg (pm) 0.117

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.3 34 4.1 4.6 4.9 5.0 EMF Coloration Code
-20~0 34 3.6 3.9 4.4 49 5.1 Aso /s 37/32
0~20 3.5 3.9 4.1 43 5.1 5.1 Do s
20~40 34 38 4.5 4.5 5.1 52
40~60 3.7 4.1 4.4 4.7 4.7 52 £VE Remarks
60~80 4.2 4.7 5.0 52 5.6 5.8

120 CDGM



ng= 1.71300 vg= 53.83 ng-ne = 0.013245

H-LaK7A 713538 n,= 1.71616 v, = 53.61 ng- ner = 0.013359
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.69813 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.70187 RA(S) 3 2400 0.778 0.605
n, 706.5 1.70669 Dy 1 2200 0.932 0.868
ne 656.3 1.70898 Dy, 3 2000 0.977 0.955
ne 643.8 1.70962 CR 1 1800 0.991 0.983
Ne-Ne 632.8 1.71022 1600 0.996 0.993
np 589.3 1.71289 1400 0.996 0.993
ny 587.6 1.71300 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.71616 T, (C) 663 1060 0.999 0.998
ng 486.1 1.72222 T, ('C) 690 1000 0.999 0.998
ng: 480.0 1.72298 T (C) 618 950 0.999 0.998
n, 435.8 1.72940 Ti" (C) 646 900 0.999 0.998
ny, 404.7 1.73541 Tio °(C) 736 850 0.999 0.998
n; 365.0 1.74569 03070c(107/K) 55 800 0.997 0.994
000300c(107/K) 73 700 0.997 0.994
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.996 0.993
A 2.8798217 600 0.998 0.996
A, -1.4753735%107> 550 0.998 0.996
Ay 1.8859565%107 UM ER Mechanical Properties 500 0.998 0.996
As 7.4688743x10™ Hy (10'Pa) 703 480 0.997 0.994
Ay -6.2372333%107 Fa 104 460 0.996 0.992
As 3.8809849x107° E (107pa) 11515 440 0.993 0.987
G (10'Pa) 4529 420 0.992 0.984
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.271 400 0.988 0.977
P, 0.2824 P’ 0.2800 B (10%/Pa) 1.49 390 0.984 0.969
Pcs 0.5368 P’c-5  0.5801 380 0.978 0.956
Pic 0.3035 P’y 0.2530 HAhtEBR Other Properties 370 0.963 0.928
P.q 02386 P,y 02365  p(g/em’) 3.74 360 0.940 0.884
Py 0.5421  P’yp  0.4806 350 0.903 0.815
I REE R E 340 0.844 0.712
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.764 0.583
Deviation of Relative Partial Dispersions D, 2.45x1 0-6 320 0.663 0.440
AP from the “Normal Line” D, 1.45%10° 310 0.553 0.306
APc, 0.0193 D, -7.86x10!! 300 0.445 0.198
AP 0.0078 E, 2.61x107 290 0.349 0.122
AP -0.0027 E, 4.57x107'° 280 0.266 0.071
AP,y -0.0119 Mg (pm) 0.292

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.8 3.6 4.1 4.1 4.0 4.8 B Coloration Code
-20~0 3.2 3.6 3.5 3.7 4.1 4.3 Ago /As 37/28
0~20 2.9 3.3 3.6 3.6 3.9 4.1 Ao /s
20~40 2.7 3.2 3.4 3.6 4.3 4.4
40~60 2.8 3.3 3.7 4.1 4.1 5.0 £VE Remarks
60~80 2.9 3.9 4.0 4.2 4.2 4.9
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ng= 1.72000
H-LaK8A 720503 T
T4 ZE  Refractive Indices W22 Chemical Properties
A (nm) Grade
n, 1014.0 1.70410 RC(S) 1
ng 852.1 1.70806 RA(S) 3
n, 706.5 1.71323 Dy 1
ne 656.3 1.71568 Dy 3
ne 643.8 1.71636 CR 1
Nt 632.8 1.71700
np 589.3 1.71987
ny 587.6 1.72000 #HEF  Thermal Properties
n, 546.1 1.72341 T, (C) 632
ng 486.1 172998 T, (C) 667
np- 480.0 173080 T, (C) 591
n, 4358 173789 T," (C) 626
n, 4047 174453 T,7CC) 721
n; 365.0 175603 om00(107/K) 53
0‘100/300”0(10-7/ K) 72
FBERARFEE Constants of Dispersion Formula MW/m-K)

A 2.8969731

A -1.4373805%107
Ay 2.2228043x107
Az 1.0506728x10™
Ay 5.1698912x10
As -1.9041782x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02769 P, 02743
P, 05328 Po, 05748
Pge 03020 Py 02521
P, 02384 P, 02361
P,r 05529 P, 04908

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

HULBER Mechanical Properties

Hy (10'Pa) 607
Fyu 105
E (10'Pa) 10941
G (10'Pa) 4233
i 0.292
B (10"%/Pa) 1.92

HAeth#: 5 Other Properties

p (g/cm’) 3.77
TN REEREEH
Constants of dn/dt
D, 4.02x10°°
D, 1.82x10®
D, -1.04x107"°
E, 4.87x107
E, 9.07x10™"°
Aric(m) 0.216

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

vg= 50.34
V.= 50.10

AP, 0.0262
AP 0.0120
APy, -0.0028
AP,y -0.0071
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 3.1 3.6
20~0 3.9 42
0~20 4.1 42
20~40 4.2 4.7
40~60 4.2 5.0
60~80 43 5.1

d
3.8
4.4
43
5.0
5.0
52

e
4.0
4.7
4.9
52
52
52
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F
4.4
5.1
5.3
5.7
5.8
59

4.7
5.5
5.8
6.0
6.4
6.5

=0.014302
nFr- an = 0014439

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.780 0.610
2200 0.927 0.860
2000 0.978 0.957
1800 0.993 0.987
1600 0.999 0.998
1400 0.999 0.998
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.997 0.994
700 0.997 0.994
650 0.996 0.993
600 0.996 0.993
550 0.996 0.992
500 0.994 0.989
480 0.992 0.985
460 0.990 0.981
440 0.988 0.976
420 0.984 0.968
400 0.977 0.954
390 0.969 0.938
380 0.955 0.912
370 0.931 0.867
360 0.890 0.790
350 0.830 0.690
340 0.720 0.520
330 0.550 0.300
320 0.280 0.080
310

300

290

280

ZEF Coloration Code
heo /hs 37/32
Ao /As

£VE Remarks
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H-LaK8B

720503

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.70443
1.70820
1.71325
1.71569
1.71637
1.71701
1.71987
1.72000
1.72340
1.73001
1.73083
1.73793
1.74457
1.75603

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8950254
-1.1710610x107
2.2540237x107
1.4632430x10™
4.1227242x107
-1.4779807x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2633
0.5230
0.3010
0.2374
0.5531

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2606
0.5647
0.2509
0.2350
0.4907

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 4
Dy 1
Dy 3
CR 1

#4MEH  Thermal Properties

T, (‘) 636
T, (C) 664
T ™ (C) 591
Ti" (C) 619
Ty °(C) 714
0‘-30/70"0(10-7/K) 76

0‘100/300°C(10-7/K) 91

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 582
Fu 131
E (10'Pa) 10461
G (10'Pa) 4044
1 0.293
B (10"%/Pa) 1.76

HAeth#: 5 Other Properties

p (g/cm’) 3.88
TN REEREEH
Constants of dn/dt
D, 3.65x10™
D, 1.34x10™®
D, -5.18x10™"
E, 4.63x107
E, 7.58x10™"°
Aric(m) 0.250

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0031

AP 0.0024

AP, -0.0006

AP, -0.0070

BFETE (C)

Range of Temperature t C’
-40~-20 1.7 1.9
-20~0 1.7 2.0
0~20 1.8 2.2
20~40 1.9 24
40~60 2.0 2.5
60~80 2.0 2.6

d e F' g
2.0 2.4 2.9 33
22 2.5 3.0 33
2.5 2.8 3.2 3.6
2.7 2.8 33 3.9
2.8 2.9 3.4 4.1
2.9 3.1 3.5 4.2
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ng= 1.72000 vg=50.28
n,= 1.72340 V.= 50.00

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320

N - N¢

=0.014320

nFr- an = 0014468

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.867 0.751
0.963 0.928
0.986 0.972
0.995 0.990
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.997 0.995
0.996 0.993
0.994 0.988
0.992 0.984
0.987 0.975
0.982 0.965
0.974 0.948
0.956 0.913
0.924 0.853
0.871 0.759
0.792 0.627
0.677 0.459
0.526 0.277
0.332 0.110

310
300
290
280

ZEF Coloration Code
Ao /As

37/31

%7  Remarks
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ng= 1.65113 V= 55.89 ng-ne = 0.011650

H-LaK10 651559 n,= 1.65391 v, = 55.62 ng-ner = 0.011757
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.63825 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.64140 RA(S) 3 2400 0.914 0.835
n, 706.5 1.64560 Dy 1 2200 0.969 0.938
ne 656.3 1.64760 D, 6 2000 0.990 0.980
ne 643.8 1.64816 CR 1 1800 0.996 0.992
Ne-Ne 632.8 1.64869 1600 0.999 0.998
np 589.3 1.65103 1400 0.999 0.998
ny 587.6 1.65113 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.65391 T, (C) 618 1060 0.999 0.998
ng 486.1 1.65925 T, ('C) 668 1000 0.999 0.998
ng: 480.0 1.65992 T (C) 575 950 0.999 0.998
n, 435.8 1.66562 Ti" (C) 607 900 0.999 0.998
ny, 404.7 1.67094 Tio °(C) 721 850 0.999 0.998
n; 365.0 1.68001 03070c(107/K) 71 800 0.998 0.997
000300c(107/K) 84 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.994
A 2.6751936 600 0.997 0.994
A, -9.2794614x107> 550 0.996 0.993
Ay 1.8891795%107 HULMEER Mechanical Properties 500 0.995 0.990
Az -2.3929666x10™ Hy (10'Pa) 634 480 0.994 0.988
Ay 7.2909832x107> JN 162 460 0.993 0.986
As -3.3634431x10°° E (107pa) 9309 440 0.991 0.983
G (10'Pa) 3659 420 0.991 0.982
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.272 400 0.989 0.979
P, 0.2704 P’ 0.2679 B (10%/Pa) 1.74 390 0.987 0.975
Pcs 0.5322  P’cs 05750 380 0.985 0.970
Pic 0.3027 P’y 02524 HAhtEBR Other Properties 370 0.980 0.960
P.q 02383 P,y 02361  p(g/em’) 3.73 360 0.972 0.944
Py 0.5472  P’gp 0.4853 350 0.958 0917
I REE R E 340 0.933 0.870
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.890 0.790
Deviation of Relative Partial Dispersions D, -6.75%1 0-7 320 0.800 0.640
AP from the “Normal Line” D, 1.72x10° 310 0.640 0.410
APc, -0.0070 D, -1.10x10™" 300 0.390 0.150
APc -0.0017 E, 3.91x107 290 0.120 0.020
APg, -0.0008 E, -4.26x107"° 280
AP,y -0.0033 Mg (pm) 0.264

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.0 1.3 1.8 1.9 2.4 2.8 . Coloration Code
-20~0 1.2 1.6 1.8 2.1 2.3 2.8 Ago /As 35/30
0~20 1.4 1.7 2.0 22 2.5 2.9 Ao /s
20~40 1.5 1.7 1.9 22 2.5 3.1
40~60 1.5 1.9 2.1 22 2.6 3.1 &Y  Remarks
60~80 1.9 22 2.4 2.6 2.9 3.2
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H-LaK11

665546

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.65128
1.65453
1.65886
1.66093
1.66153
1.66207
1.66451
1.66461
1.66750
1.67310
1.67380
1.67982
1.68542
1.69504

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
27175796
-9.5280167x10°
1.9630987x107
-2.3738430x10™
8.4831479%10
-4.0964004x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2671
0.5259
0.3024
0.2375
0.5522

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2649
0.5705
0.2510
0.2355
0.4906

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.66461

n.= 1.66750

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

PR Mechanical Properties

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

vy= 54.61
V.= 54.40

1

W N = W

621
645
578
608
708
72
88

517
175

8434
3267
0.291

1.93

HAeth#: 5 Other Properties

p (g/cm’) 4.02
TN REEREEH
Constants of dn/dt
D, -1.34x10°®
D, 2.38x10®
D, -5.50x10™"
E, 4.75x107
E, 6.18x10""
Aric(m) 0.228

dn/dt relative(10°/°C)

AP, -0.0106
AP -0.0050
APy, 0.0003
AP,y -0.0005
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 0.4 0.6
20~0 0.6 1.1
0~20 0.8 1.2
20~40 1.4 1.8
40~60 1.6 1.8
60~80 1.6 1.8

d
1.1
1.3
1.4
1.9
2.0
2.0

e
1.4
1.5
1.7
23
23
2.2
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F
2.1
1.9
1.9
2.6
2.7
2.7

Temperature Coefficients of Refractive Index

24
2.2
2.2
3.1
3.2
3.2

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.012170

nFr- an = 0012270

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.880 0.780
0.961 0.923
0.986 0.973
0.995 0.990
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.997 0.994
0.996 0.993
0.996 0.993
0.996 0.993
0.995 0.990
0.993 0.987
0.992 0.984
0.991 0.983
0.990 0.980
0.987 0.975
0.983 0.966
0.975 0.950
0.959 0.919
0.936 0.876
0.897 0.805
0.840 0.700
0.750 0.560
0.600 0.360
0.370 0.140
0.110 0.010

290
280

ZEF Coloration Code
Ao /As

36/30

%7  Remarks

CDGM



ng= 1.69680 vg= 56.18 ng-ne = 0.012404

H-LaK12 697562 n,= 1.69976 V.= 55.96 np- ner = 0.012504
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.68269 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68626 RA(S) 6 2400 0.787 0.619
n, 706.5 1.69086 Dy 1 2200 0.944 0.890
ne 656.3 1.69301 Dy, 3 2000 0.981 0.961
ne 643.8 1.69362 CR 1 1800 0.993 0.987
Ne-Ne 632.8 1.69418 1600 0.998 0.995
np 589.3 1.69669 1400 0.998 0.996
ny 587.6 1.69680 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.69976 T, (C) 662 1060 0.999 0.998
ng 486.1 1.70542 T, ('C) 684 1000 0.999 0.998
ng: 480.0 1.70612 T (C) 631 950 0.999 0.997
n, 435.8 1.71212 Ti" (C) 658 900 0.999 0.997
ny, 404.7 1.71768 Tio °(C) 732 850 0.998 0.996
n; 365.0 1.72716 03070c(107/K) 64 800 0.998 0.996
000300c(107/K) 80 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.8267377 600 0.997 0.994
A, -1.3633573x107> 550 0.997 0.994
Ay 1.9047421x107 HULMEER Mechanical Properties 500 0.997 0.994
Ay 2.0468551x10™ Hy (107Pa) 686 480 0.996 0.992
Ay 8.8119305%x10° JN 118 460 0.994 0.989
As 22.1593786x10° E (107pa) 10851 440 0.992 0.985
G (10'Pa) 4337 420 0.990 0.981
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.251 400 0.987 0.975
P, 0.2878 P’ 0.2855 B (10%/Pa) 1.62 390 0.983 0.967
Pcs 0.5442  P’c5  0.5886 380 0.976 0.953
Pic 0.3052 P’y 0.2545 HAhtEBR Other Properties 370 0.963 0.927
P.q 02385 P,y 02366  p(g/em’) 3.71 360 0.940 0.884
Py 0.5400  P’yp  0.4797 350 0.902 0.813
I REE R E 340 0.845 0.714
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.766 0.586
Deviation of Relative Partial Dispersions D, 8.75%1 0-8 320 0.662 0.438
AP from the “Normal Line” D, 1.90x10°® 310 0.533 0.284
APc, 0.0210 D, -8.47x10™! 300 0.379 0.144
APc 0.0096 E, 4.12x107 290 0.202 0.041
APg, -0.0027 E, -1.87x107"° 280
AP,y -0.0100 Mg (pm) 0.224

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.5 1.6 1.9 2.0 2.4 2.4 . Coloration Code
-20~0 1.3 1.8 2.0 2.3 2.5 3.2 Ago /As 36/29
0~20 1.7 2.1 2.4 2.5 2.6 3.2 Ao /s
20~40 2.0 2.3 2.5 2.7 3.1 34
40~60 2.0 2.4 2.6 2.8 3.1 3.5 &Y  Remarks
60~80 2.0 2.4 2.7 2.7 3.1 3.6
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ng= 1.65160 vg= 58.40 ng-ne = 0.011157

H-LaKS50A 652584 n,= 1.65426 v, = 58.15 ng-ner = 0.011251
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.63880 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.64210 RA(S) 3 2400 0.817 0.668
n, 706.5 1.64625 Dy 3 2200 0.943 0.889
ne 656.3 1.64821 Dy, 6 2000 0.982 0.964
ne 643.8 1.64875 CR 1 1800 0.993 0.985
Ne-Ne 632.8 1.64925 1600 0.997 0.994
np 589.3 1.65150 1400 0.996 0.993
ny 587.6 1.65160 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.65426 T, (C) 594 1060 0.999 0.998
ng 486.1 1.65936 T, ('C) 633 1000 0.999 0.998
ng: 480.0 1.66000 T (C) 554 950 0.999 0.998
n, 435.8 1.66539 Ti" (C) 585 900 0.999 0.998
ny, 404.7 1.67039 Tio °(C) 688 850 0.999 0.997
n; 365.0 1.67886 03070c(107/K) 63 800 0.998 0.996
000300c(107/K) 82 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.6841191 600 0.997 0.995
A, -1.3655729x107> 550 0.997 0.994
Ay 1.5661713%107 HULMEER Mechanical Properties 500 0.997 0.994
Az 3.8271126x10™ Hy (107Pa) 618 480 0.996 0.992
Ay -8.0234376x10°° JN 135 460 0.994 0.989
As 1.7163368x1077 E (107pa) 10142 440 0.993 0.986
G (10'Pa) 4011 420 0.991 0.983
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.264 400 0.989 0.979
P, 0.2958 P’ 0.2933 B (10"%/Pa) 1.86 390 0.986 0.972
Pcs 0.5476 = P’c-5  0.5911 380 0.979 0.959
Pic 0.3038 P’y 0.2533 HAhtEBR Other Properties 370 0.969 0.938
P.q 02384 P,y 02364  p(g/em’) 3.50 360 0.948 0.899
Py 0.5405  P’yp 0.4791 350 0913 0.833
I REE R E 340 0.852 0.726
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.764 0.584
Deviation of Relative Partial Dispersions D, 5.60x1 0-7 320 0.640 0.409
AP from the “Normal Line” D, 1.06x10° 310 0.488 0.238
APc, 0.0220 D, 4.91x10™M 300 0.319 0.102
APc 0.0078 E, 3.57x107 290 0.167 0.028
APg, -0.0007 E, 6.22x107'° 280
AP,y -0.0057 Mg (pm) 0.245

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.3 1.5 2.1 2.3 2.5 2.8 EMF Coloration Code
-20~0 2.0 2.6 2.7 2.8 3.0 33 Aso /s 36/29
0~20 2.0 23 2.6 2.7 2.8 32 Do s
20~40 2.0 2.2 2.5 2.6 2.9 33
40~60 2.1 2.4 2.5 2.6 2.8 35 £VE Remarks
60~80 2.2 2.3 2.4 2.9 3.7 39
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ng= 1.69680 vg= 55.53 ng-ne = 0.012549

H-LaKSIA 697555 n,= 1.69979 v, = 55.31 ng-ne = 0.012653
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.68251 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68611 RA(S) 3 2400 0.796 0.633
n, 706.5 1.69078 Dy 1 2200 0.945 0.892
ne 656.3 1.69297 Dy, 3 2000 0.981 0.963
ne 643.8 1.69358 CR 1 1800 0.993 0.987
Ne-Ne 632.8 1.69415 1600 0.998 0.995
np 589.3 1.69668 1400 0.998 0.996
ny 587.6 1.69680 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.69979 T, (C) 654 1060 0.999 0.998
ng 486.1 1.70552 T, ('C) 682 1000 0.999 0.998
ng: 480.0 1.70624 T (C) 616 950 0.999 0.998
n, 435.8 1.71235 Ti" (C) 640 900 0.999 0.998
ny, 404.7 1.71803 Tio °(C) 724 850 0.999 0.998
n; 365.0 1.72774 03070c(107/K) 63 800 0.996 0.993
000300c(107/K) 81 700 0.996 0.993
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.8234894 600 0.997 0.995
A, -1.2628149x107> 550 0.997 0.995
A, 2.1248444x10 UM ER Mechanical Properties 500 0.997 0.994
Ay -4.4565326x10™ Hy (10'Pa) 695 480 0.997 0.994
Ay 1.0380030x107* JN 111 460 0.995 0.990
As -4.7255594x10° E (10'Pa) 11314 440 0.993 0.987
G (10'Pa) 4428 420 0.992 0.985
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.278 400 0.990 0.980
P, 0.2869 P’ 0.2845 B (10"%/Pa) 1.69 390 0.987 0.975
Pcs 0.5467 P’c5  0.5904 380 0.983 0.966
Pic 0.3052 P’y 0.2545 HAhtEBR Other Properties 370 0.972 0.945
P.q 0.2383 P.q 02363  p(glem’) 3.56 360 0.956 0913
Py 0.5446  P’yp  0.4832 350 0.928 0.861
I REE R E 340 0.883 0.780
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.822 0.675
Deviation of Relative Partial Dispersions D, -1.57x1 0-7 320 0.744 0.553
AP from the “Normal Line” D, 1.40x10° 310 0.652 0.425
APc, 0.0256 D, -2.98x107!! 300 0.558 0312
APc 0.0136 E, 5.62x107 290 0.467 0218
AP -0.0027 E, 8.34x107'° 280 0.385 0.148
AP,y -0.0065 Mg (pm) 0.148

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.0 2.1 22 2.3 2.6 . Coloration Code
-20~0 1.7 2.0 22 2.5 2.9 3.3 Ago /As 36/28
0~20 1.7 2.0 22 3.0 3.0 3.2 Ao /s
20~40 1.6 2.2 2.8 2.6 3.1 3.5
40~60 2.0 22 2.8 2.7 3.1 3.8 &Y  Remarks
60~80 2.3 2.8 2.9 3.2 3.6 3.8
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ng= 1.72916 vg= 54.68 ng-ne = 0.013334

H-LaK32 729547 n,= 1.73234 v, = 54.45 np- ner = 0.013450
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
ng 1014.0 1.71409 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.71785 RA(S) 3 2400 0.840 0.700
n, 706.5 1.72277 Dy 1 2200 0.948 0.898
ne 656.3 1.72510 Dy, 3 2000 0.981 0.962
ne 643.8 1.72575 CR 1 1800 0.992 0.985
Ne-Ne 632.8 1.72635 1600 0.998 0.996
np 589.3 1.72904 1400 0.999 0.998
ny 587.6 1.72916 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.73234 T, (C) 680 1060 0.999 0.998
ng 486.1 1.73844 T, ('C) 705 1000 0.999 0.998
ng/ 480.0 1.73920 T (C) 638 950 0.999 0.998
n, 435.8 1.74570 Ti" (C) 662 900 0.999 0.998
ny, 404.7 1.75176 Tio °(C) 754 850 0.999 0.998
n; 365.0 1.76209 03070c(107/K) 56 800 0.999 0.998
000300c(107/K) 72 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.9279928 600 0.997 0.995
A, -1.2245897x107> 550 0.997 0.995
A, 2.3921681x107 UM ER Mechanical Properties 500 0.997 0.994
As -7.3130488x10™ Hy (107Pa) 765 480 0.997 0.994
Ay 1.4707131x10™ Fa 108 460 0.995 0.991
As -6.9152355%10° E (107pa) 11761 440 0.994 0.988
G (10'Pa) 4554 420 0.992 0.984
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.291 400 0.988 0.977
P, 0.2820 P’ 0.2796 B (10%/Pa) 1.43 390 0.984 0.969
Pcs 0.5437 P’c5 05874 380 0.983 0.966
Pic 0.3040 P’y 0.2535 HAhtEBR Other Properties 370 0.966 0.933
P.q 0.2385 P.q 02364  p(g/em’) 4.02 360 0.950 0.900
Py 0.5445  P’,p  0.4833 350 0.910 0.830
I REE R E 340 0.860 0.740
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.780 0.610
Deviation of Relative Partial Dispersions D, 6.78x1 0-7 320 0.690 0470
AP from the “Normal Line” D, 1.74x10° 310 0.570 0.330
APc, 0.0218 D, -3.85x107"2 300 0.480 0.230
APc 0.0127 E, 3.95x107 290 0.390 0.150
AP -0.0023 E, 7.06x107'° 280 0.260 0.070
AP,y -0.0081 Mg (pm) 0.201

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.9 2.1 2.4 2.7 2.9 3.2 EMF Coloration Code
-20~0 1.9 2.1 2.4 2.7 2.9 3.2 Aso /s 37/29
0~20 22 2.5 2.6 2.7 3.1 3.4 Do s
20~40 2.4 2.7 2.8 2.9 34 3.7
40~60 2.5 3.0 3.2 3.5 3.7 4.2 £VE Remarks
60~80 2.6 3.2 34 3.6 3.9 43
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ng= 1.75500 vy= 52.32 ng-ne = 0.014430

H-LaK33B 755523 n,= 1.75843 v, = 52.09 np-ner = 0.014561
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.73893 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.74292 RA(S) 2 2400 0.799 0.639
n, 706.5 1.74814 Dy 1 2200 0.944 0.892
ne 656.3 1.75062 D, 3 2000 0.980 0.961
ne 643.8 1.75132 CR 1 1800 0.994 0.987
Ne-Ne 632.8 1.75197 1600 0.998 0.996
np 589.3 1.75487 1400 0.998 0.996
ny 587.6 1.75500 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.75843 T, (C) 691 1060 0.999 0.998
ng 486.1 1.76505 T, (C) 710 1000 0.999 0.998
ng: 480.0 1.76588 T (C) 641 950 0.999 0.998
n, 435.8 1.77295 Ti" (C) 666 900 0.999 0.998
ny, 404.7 1.77952 Tio °(C) 754 850 0.999 0.998
n; 365.0 1.79079 03070c(107/K) 57 800 0.999 0.998
000300c(107/K) 73 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 3.0162361 600 0.999 0.998
A, -1.4460948x107> 550 0.998 0.997
Ay 2.2909539x10~ UM ER Mechanical Properties 500 0.998 0.997
A, 2.1696770x10™ Hy (107Pa) 692 480 0.997 0.994
Ay 2.7304804x107 JN 93 460 0.996 0.993
As -9.8068455%107 E (107pa) 12169 440 0.993 0.986
G (10'Pa) 4701 420 0.991 0.983
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.294 400 0.986 0.972
P, 0.2765 P’ 0.2740 B (10%/Pa) 1.42 390 0.981 0.962
Pcs 0.5336  P’c5  0.5769 380 0.973 0.946
Pic 0.3035 P’y | 02527 HAhtEBR Other Properties 370 0.955 0912
P.q 02377 P,y 02356  p(g/em’) 4.22 360 0.926 0.857
Py 0.5475  P’gp 0.4855 350 0.882 0.778
I REE R E 340 0.819 0.670
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.733 0.538
Deviation of Relative Partial Dispersions D, 7.57x1 0-7 320 0.629 0.396
AP from the “Normal Line” D, 1.62x10° 310 0.495 0.245
APc, 0.0173 D, 2.39x10™"! 300 0.407 0.166
APc 0.0082 E, 6.45%107 290 0.307 0.094
AP -0.0023 E, 7.19x107'° 280 0.192 0.037
AP,y -0.0091 Mg (pm) 0.080

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.2 2.7 3.0 3.1 3.5 4.0 EMF Coloration Code
-20~0 2.2 2.7 3.1 33 3.6 4.0 Aso /s 37/28
0~20 2.3 2.8 3.1 3.4 3.7 4.0 Ao /s
20~40 2.5 3.1 33 3.7 4.1 43
40~60 2.8 34 3.6 39 4.4 4.8 £VE Remarks
60~80 3.1 3.6 3.9 4.0 4.5 5.0
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ng= 1.73400 vg= 51.49 ng-ne = 0.014256

H-LaK54 734515 n,= 1.73739 V.= 5125 np- ner = 0.014388
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.71817 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.72208 RA(S) 3 2400 0.810 0.650
n, 706.5 1.72723 Dy 1 2200 0.948 0.899
ne 656.3 1.72968 Dy, 3 2000 0.981 0.962
ne 643.8 1.73037 CR 1 1800 0.992 0.985
Ne-Ne 632.8 1.73101 1600 0.998 0.997
np 589.3 1.73387 1400 0.999 0.998
ny 587.6 1.73400 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.73739 T, (C) 639 1060 0.999 0.998
ng 486.1 1.74394 T, ('C) 676 1000 0.999 0.998
ng/ 480.0 1.74476 T (C) 597 950 0.999 0.998
n, 435.8 1.75177 Ti" (C) 626 900 0.999 0.998
ny, 404.7 1.75830 Tio °(C) 729 850 0.998 0.997
n; 365.0 1.76938 03070c(107/K) 51 800 0.998 0.996
000300c(107/K) 74 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.994
A 2.9417595 600 0.997 0.994
A, -1.2666323x107> 550 0.997 0.994
Ay 2.4383952x10~ HULMEER Mechanical Properties 500 0.996 0.992
As -4.9036053x10™ Hy (10'Pa) 770 480 0.995 0.990
Ay 1.3879049x107* JN 61 460 0.993 0.987
As -7.3907046x10°° E (107pa) 11387 440 0.992 0.984
G (10'Pa) 4401 420 0.989 0.979
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.294 400 0.984 0.969
P, 0.2743 P’ 0.2718 B (10%/Pa) 390 0.978 0.957
Pcs 0.5331  Pcg 05762 380 0.969 0.938
Pic 0.3026 P’y 02523 HAhtEBR Other Properties 370 0.951 0.905
P.q 02378 P,y 02356  p(g/em’) 4.01 360 0.924 0.853
Py 0.5489  P’yp  0.4868 350 0.880 0.780
I REE R E 340 0.820 0.670
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.730 0.530
Deviation of Relative Partial Dispersions D, 6.53x1 0-6 320 0.620 0.390
AP from the “Normal Line” D, 1.91x10°® 310 0.490 0.240
APc, 0.0185 D, -1.92x107'° 300 0.350 0.120
APc 0.0096 E, 5.37x107 290 0.200 0.040
APg, -0.0021 E, 5.42x107'° 280
AP,y -0.0091 Mg (pm) 0.217

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.9 48 5.0 5.1 5.2 5.9 ZEZfE Coloration Code
20~0 5.0 5.4 6.0 6.5 6.9 7.3 Ago/As 37/29
0~20 5.7 6.0 6.3 6.5 6.9 7.5 Ao /As
20~40 5.7 6.1 6.4 6.7 7.2 7.7
40~60 5.7 6.3 6.4 6.8 7.4 7.8 £VE Remarks
60~80 5.8 6.3 6.5 6.7 7.5 8.4
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ng= 1.69100 V= 54.82 ng-ne = 0.012606

H-LaK59A 691548 n,= 1.69401 v, = 54.60 ng-ner = 0.012711
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.67704 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68043 RA(S) 5 2400 0.812 0.659
n, 706.5 1.68500 Dy 3 2200 0.926 0.858
ne 656.3 1.68716 D, 4 2000 0.973 0.947
ne 643.8 1.68777 CR 3 1800 0.987 0.975
Nie-Ne 632.8 1.68834 1600 0.995 0.990
np 589.3 1.69089 1400 0.996 0.993
ny 587.6 1.69100 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.69401 T, (C) 634 1060 0.999 0.998
ng 486.1 1.69976 T, ('C) 658 1000 0.999 0.998
ng/ 480.0 1.70048 T (C) 592 950 0.999 0.998
n, 435.8 1.70666 Ti" (C) 615 900 0.999 0.998
ny, 404.7 1.71240 Tio °(C) 707 850 0.999 0.998
n; 365.0 1.72224 03070c(107/K) 82 800 0.999 0.998
000300c(107/K) 96 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.7997275 600 0.997 0.995
A, -8.7318903x1073 550 0.997 0.995
A, 2.3015916x10~ HULMER Mechanical Properties 500 0.997 0.995
As -8.5019383x10™ Hy (107Pa) 537 480 0.996 0.993
Ay 1.5286459x107* JN 161 460 0.995 0.991
As -6.9174660x10° E (107pa) 9378 440 0.993 0.987
G (10'Pa) 3623 420 0.992 0.985
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.294 400 0.986 0.972
P, 0.2689 P’ 0.2667 B (10%/Pa) 1.52 390 0.978 0.956
Pcs 0.5339  P’c5 05775 380 0.963 0.928
Pic 0.3046 P’y 02541 HAhtEBR Other Properties 370 0.933 0.871
P.q 02388 P,y 02368  p(g/em’) 3.94 360 0.884 0.781
Py 0.5471  P’gp  0.4860 350 0.800 0.640
I REE R E 340 0.676 0.457
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.521 0.271
Deviation of Relative Partial Dispersions D, -5.15%1 0-6 320 0.352 0.124
AP from the “Normal Line” D, 2.29%x107° 310 0.207 0.043
AP -0.0018 D, -1.61x107'° 300
APc 0.0025 E, 5.25%x107 290
APg, -0.0036 E, -6.63x107"° 280
AP,y -0.0052 Mg (pm) 0.169

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.4 2.0 -1.7 1.3 0.9 0.4 #EE Coloration Code
-20~0 -1.4 0.8 0.7 0.5 0.3 0.2 Ago /As 38/31
0~20 -1.0 0.8 0.5 0.4 -0.1 0.4 Ao /s
20~40 0.9 0.4 0.3 -0.1 0.4 0.4
40~60 0.8 0.2 0.2 0.2 0.2 0.6 &Y  Remarks
60~80 -1.0 0.4 -0.1 0.1 0.3 0.7
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ng= 1.74100 vy= 52.64 ng-ne = 0.014078

H-LaKeél 741526 n,= 1.74435 v, = 52.41 ng- ne = 0.014203
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.72533 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.72921 RA(S) 3 2400 0.810 0.660
n, 706.5 1.73431 Dy 1 2200 0.952 0.906
ne 656.3 1.73673 Dy, 6 2000 0.983 0.967
ne 643.8 1.73741 CR 1 1800 0.996 0.992
Ne-Ne 632.8 1.73804 1600 0.999 0.998
np 589.3 1.74087 1400 0.999 0.998
ny 587.6 1.74100 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.74435 T, (C) 662 1060 0.999 0.998
ng 486.1 1.75080 T, ('C) 684 1000 0.999 0.998
ng/ 480.0 1.75161 T (C) 623 950 0.999 0.998
n, 435.8 1.75849 Ti" (C) 652 900 0.999 0.998
ny, 404.7 1.76490 Tio °(C) 739 850 0.999 0.998
n; 365.0 1.77587 03070c(107/K) 58 800 0.998 0.996
000300c(107/K) 72 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.9688358 600 0.997 0.995
A, -1.3703746x107> 550 0.997 0.995
A, 2.2480687x10~ UM ER Mechanical Properties 500 0.996 0.993
Ay 1.3022706x10™ Hy (107Pa) 723 480 0.996 0.992
Ay 3.5247835%107 JN 100 460 0.994 0.989
As -1.3482706x10° E (107pa) 11834 440 0.993 0.987
G (10'Pa) 4562 420 0.992 0.984
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.297 400 0.989 0.978
P, 0.2756 P’ 02732 B (10"%/Pa) 390 0.986 0.972
Pcs 0.5342 P’ 05773 380 0.980 0.961
Pic 0.3034 P’y 02528 HAhtEBR Other Properties 370 0.971 0.943
P.q 02380 P,y 02359  p(g/em’) 4.10 360 0.955 0912
Py 0.5464  P’,p  0.4845 350 0.931 0.867
I REE R E 340 0.890 0.800
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.840 0.710
Deviation of Relative Partial Dispersions D, 3.47x1 0-6 320 0.780 0.610
AP from the “Normal Line” D, 1.55x10° 310 0.710 0.500
APc, 0.0155 D, -6.52x10!! 300 0.620 0.390
APc 0.0080 E, 4.66x107 290 0.550 0.300
AP -0.0026 E, 6.39x10°'° 280 0.470 0.220
AP,y -0.0096 Mg (pm) 0.220

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.5 3.9 4.1 43 4.5 5.2 EMF Coloration Code
-20~0 3.5 3.8 3.9 43 5.0 5.3 Aso /s 37/29
0~20 3.6 45 4.6 48 5.1 52 Do s
20~40 4.1 4.5 4.6 4.9 5.5 5.8
40~60 4.1 44 4.5 4.9 5.5 6.1 £VE Remarks
60~80 4.2 4.5 4.7 5.0 5.6 6.1
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ng= 1.67000
H-LaK67 670517 " O
Fr5t#E  Refractive Indices W22 Chemical Properties
A (nm) Grade
n, 1014.0 RC(S) 1
ng 852.1 RA(S) 3
: 706.5 1.66389 Dy 1
ne 656.3 1.66610 Dy 6
ner 643.8 1.66671 CR
Nitene 632.8  1.66730
np 589.3 1.66988
ny 587.6 1.67000 #HEF Thermal Properties
n, 546.1 167308 T, () 584
ng 486.1 1.67905 T, (C) 640
g 480.0 167979 T, (C) 535
n, 4358 168622 T," (C) 571
n, 4047 169224 T,%(C)
n; 365.0 170269 om0c(107/K) 70
0‘100/300”0(10-7/ K) 84
FBERARFEE Constants of Dispersion Formula MW/m-K)

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Py,
PC,s

Poc 03012 Py
Py 02378 Py
P,r 05537 P,

2.7410828
-1.6285022x107
1.5866919x107
1.0819231x107
-7.7131038%10~
4.0333330%10°

P

P
0.2515
0.2355
0.4916

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP¢,
AP¢
APg
AP,y

-0.0004
-0.0040

BEWEE (C)

Range of Temperature t C’

-40~-20

-20~0
0~20
20~40
40~60
60~80

HUBHMER Mechanical Properties

Hy (10'Pa) 615
Fyu 157
E (10'Pa) 9698
G (10'Pa) 3786
il 0.281
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/em’) 3.73

A ERERBE
Constants of dn/dt

Arg (pm)

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)
d e F’ g

134

Vg= 51.70
V.= 51.50

ng-nc = 0.012950
nFr- an = 0013080

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.938 0.879
2200 0.976 0.953
2000 0.991 0.983
1800 0.996 0.993
1600 0.999 0.998
1400 0.999 0.998
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.998 0.997
700 0.998 0.997
650 0.998 0.996
600 0.998 0.996
550 0.998 0.996
500 0.996 0.993
480 0.996 0.992
460 0.995 0.990
440 0.994 0.988
420 0.993 0.987
400 0.991 0.983
390 0.989 0.979
380 0.986 0.973
370 0.981 0.963
360 0.970 0.941
350 0.950 0.903
340 0.913 0.834
330 0.850 0.720
320 0.750 0.560
310 0.590 0.350
300 0.340 0.120
290

280

ZEF Coloration Code
heo /hs 35/30
Ao /As

£VE Remarks
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ng= 1.51742 V= 52.15 ng-ne = 0.009922

H-KF6 517522 n,= 1.51977 V.= 51.85 ng- ner = 0.010024
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.50638 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.50918 RA(S) 1 2400 0.938 0.879
n, 706.5 1.51275 Dy 1 2200 0.958 0918
ne 656.3 1.51444 Dy, 1 2000 0.992 0.984
ne 643.8 1.51491 CR 1 1800 0.996 0.993
Ne-Ne 632.8 1.51535 1600 0.999 0.998
np 589.3 1.51733 1400 0.999 0.998
ny 587.6 1.51742 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.51977 T, (C) 438 1060 0.999 0.998
ng 486.1 1.52436 T, ('C) 519 1000 0.999 0.998
ng/ 480.0 1.52493 T (C) 405 950 0.999 0.998
n, 435.8 1.52989 Ti" (C) 451 900 0.999 0.998
ny, 404.7 1.53460 Tio °(C) 635 850 0.999 0.998
n; 365.0 1.54295 03070c(107/K) 70 800 0.999 0.998
000300c(107/K) 88 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.2692468 600 0.998 0.996
A, -1.1113572x107> 550 0.997 0.995
Ay 1.0955079%107 HUBER Mechanical Properties 500 0.996 0.993
Ay 8.1117945x10™ Hy (10'Pa) 456 480 0.995 0.991
Ay 27.0718072x10°° JN 73 460 0.994 0.989
As 4.6950967x10° E (107pa) 6626 440 0.993 0.986
G (10'Pa) 2711 420 0.991 0.983
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.222 400 0.989 0.978
P, 0.2822 P’ 0.2793 B (10%/Pa) 3.17 390 0.986 0.972
Pcs 0.5301 P’c5 05716 380 0.978 0.957
Pic 0.3003 P’y 0.2504 HAhtEBR Other Properties 370 0.964 0.929
P.q 02368 P,y 02344  p(g/em’) 2.47 360 0.907 0.823
Py 0.5573  P’yp 0.4948 350 0.730 0.530
I REE R E 340 0.300 0.090
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -5.94x% 10-7 320
AP from the “Normal Line” D, 1.77x10°® 310
AP 0.0204 D, -1.13x107'° 300
APc 0.0051 E, 5.53x107 290
APg, 0.0014 E, 9.82x10°'° 280
AP,y 0.0005 Mg (pm) 0.212

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 0.7 0.8 1.4 1.6 2.0 EMF Coloration Code
-20~0 1.3 2.0 2.0 2.1 2.2 2.5 Aso /s 36/34
0~20 13 1.7 1.7 1.8 2.1 2.8 Ao /s
20~40 1.3 1.7 2.0 2.1 2.6 29
40~60 1.3 2.0 2.1 2.3 2.7 3.1 £VE Remarks
60~80 1.7 1.9 2.2 2.3 29 33

139 CDGM



H-QF1

548458

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.53538
1.53846
1.54258
1.54458
1.54514
1.54567
1.54803
1.54814
1.55098
1.55654
1.55724
1.56334
1.56915
1.57955

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.3520977
-9.5308857x10~
1.4948090x107
6.1397180x10™
-3.0748142x107
3.2636314x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2575
0.5116
0.2976
0.2374
0.5684

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2545
0.5519
0.2479
0.2346
0.5040

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.54814 V= 45.82
n,= 1.55098 v, = 45.52

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 2

#4MEBF  Thermal Properties

T, (C) 473
T, (C) 541
T) o™ () 421
T, (C) 458
Tio °(C) 625
0‘-30/70"0(10-7/K) 93
0‘100/300°C(10-7/K) 110
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 462
Fyu 99

E (10'Pa) 7186
G (10'Pa) 2928
i 0.227
B (10"%/Pa) 2.58

HAeth#: 5 Other Properties

p (g/cm’) 2.58
TN REEREEH
Constants of dn/dt
D, -3.37x10°
D, 1.32x10®
D, -5.38x10™""
E, 6.46x107
E, 6.50x10"°
Aric(m) 0.251

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0069

AP 0.0015

AP, 0.0002

AP, 0.0008

BFETE (C)

Range of Temperature t C’
-40~-20 0.1 0.5
-20~0 0.1 0.6
0~20 0.2 0.8
20~40 0.2 0.8
40~60 0.2 0.8
60~80 0.3 1.0

d e F' g
0.8 1.0 1.4 1.9
0.8 1.0 1.6 2.0
0.8 1.1 1.7 2.1
0.9 1.2 1.7 2.5
0.9 1.4 1.7 2.5
1.1 1.5 1.8 2.5

136

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

ng-ne = 0.011963
nFr- an = 0012104

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.899 0.809
0.927 0.859
0.964 0.929
0.984 0.968
0.996 0.991
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.995
0.996 0.993
0.996 0.992
0.993 0.986
0.988 0.976
0.976 0.953
0.949 0.900
0.867 0.751
0.620 0.384
0.187 0.035

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

37/34

%7  Remarks

CDGM



H-QF3

575415

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.56050
1.56392
1.56861
1.57090
1.57155
1.57216
1.57488
1.57501
1.57829
1.58476
1.58558
1.59275
1.59968
1.61227

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.4250103
-8.6222305%10°
1.9314487x107
2.1037553x10™
3.2975118x107
1.5055909x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2469
0.5038
0.2964
0.2371
0.5768

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2438
0.5439
0.2464
0.2342
0.5112

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng=1.57501 V= 41.50
n,= 1.57829 v, = 41.22

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 2

#4MEBF  Thermal Properties

T, (C) 541
T, ('C) 595
Tio'*? (C) 488
Ti" (C) 527
Tio °(C) 675
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 103
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 546
Fyu 100
E (10'Pa) 7551
G (10'Pa) 3086
i 0.223
B (10"%/Pa) 2.71

HAeth#: 5 Other Properties

p (g/cm’) 2.60
TN REEREEH
Constants of dn/dt
D, -1.50x10°
D, 2.15x10®
D, 2.26x107"°
E, 7.06x107
E, 3.09x10™"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0089

AP 0.0040

AP, 0.0000

AP, 0.0018

BFEHE (C)

Range of Temperature t C’
-40~-20 -0.2 0.2
-20~0 0.6 1.3
0~20 0.9 1.5
20~40 0.9 1.7
40~60 1.2 1.7
60~80 1.3 1.7

d e F' g
0.3 0.6 1.1 1.6
1.7 2.0 2.3 3.1
1.8 2.1 2.6 33
1.9 2.1 2.8 3.4
2.1 2.1 2.8 3.4
2.1 22 3.0 3.7
137

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

ng-nc = 0.013854
nFr- an = 0014028

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.948 0.899
0.957 0.916
0.982 0.964
0.991 0.983
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.997 0.995
0.997 0.995
0.997 0.995
0.995 0.991
0.994 0.989
0.993 0.987
0.991 0.983
0.988 0.977
0.974 0.949
0.952 0.907
0.903 0.816
0.790 0.620
0.510 0.260
0.140 0.020

350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/35

%7  Remarks

CDGM



H-QF6A

532488

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.51993
1.52281
1.52663
1.52847
1.52898
1.52946
1.53162
1.53172
1.53431
1.53935
1.53999
1.54552
1.55081
1.56027

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.3045832
-8.6522698x10~
1.4742431x107
1.4691681x10™
2.4957757%107
4.7963717x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2645
0.5199
0.2985
0.2379
0.5666

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2616
0.5604
0.2489
0.2352
0.5022

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEFR  Thermal Properties

T, (‘) 513
T, (C) 582
Tio'*? (C) 458
Ti" (C) 501
Tio °(C) 677
0‘-30/70"0(10-7/K) 86
0‘100/300°C(10-7/K) 95
MW/m-K)

HUMiPEHR Mechanical Properties

Hy (10'Pa) 521
Fyu 94
E (10'Pa) 6519
G (10'Pa) 2646
i 0.232
B (10"%/Pa) 2.94

HAeth#: 5 Other Properties

p (g/cm’) 2.52
TN REEREEH
Constants of dn/dt
D, -5.28x10°
D, 2.18x10®
D, 9.29x10™"!
E, 4.95x107
E, 4.67x10™"°
Aric(m) 0.262

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0080

AP 0.0027

AP, 0.0000

AP, 0.0041

BFEFE (C)

Range of Temperature t C’
-40~-20 -1.2 -1.0
-20~0 -1.1 -0.8
0~20 -0.7 -0.5
20~40 -0.6 -0.3
40~60 -0.4 0.1
60~80 -0.5 0.0

d e F' g
-0.7 -0.3 -0.4 0.3
-0.5 -0.3 0.2 0.6
-0.3 -0.1 0.2 0.7
0.0 0.2 0.7 1.0
0.4 0.5 0.8 1.3
0.0 0.1 0.8 1.4

138

ng=1.53172 vg= 48.84
n,= 1.53431 V.= 48.53

N - N¢

=0.010887

nFr- an = 0011010

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.942
0.945
0.986
0.990
0.994
0.993
0.999
0.999
0.999
0.999
0.999
0.999
0.997
0.997
0.996
0.997
0.998
0.997
0.997
0.997
0.995
0.995
0.995
0.991
0.986
0.970
0.909
0.703
0.249

7 (10mm)
0.888
0.893
0.973
0.981
0.989
0.986
0.998
0.998
0.998
0.998
0.998
0.998
0.995
0.994
0.993
0.995
0.996
0.994
0.994
0.994
0.991
0.991
0.990
0.983
0.972
0.941
0.826
0.494
0.062

ZEF Coloration Code
Ao /As

36/34

%7  Remarks

CDGM



H-QF8

541472

T4 ZE  Refractive Indices

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8
589.3
587.6
546.1
486.1
480.0
435.8
404.7
365.0

1.52840
1.53137
1.53537
1.53730
1.53784
1.53835
1.54062
1.54072
1.54344
1.54875
1.54942
1.55525
1.56081
1.57067

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.3274942
-7.6745860%10~
1.7076264x107
-3.0635807x10™
9.6037531x107
-3.4643788x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

02594 P,
05179  Pe,
02987 P’ye
02376 P’y
0.5678 P’y

0.2565
0.5589
0.2488
0.2349
0.5037

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 3
Dy 2
CR 2

#4MEBF  Thermal Properties

T, (C) 460
T, (C) 531
T,0"* (C) 415
T, (C) 459
Tio °(C) 633
0‘-30/70"0(10-7/K) 96
0‘100/300°C(10-7/K) 113
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 487
Fyu 84

E (10'Pa) 6950
G (10'Pa) 2829
i 0.228
B (10"%/Pa) 2.61

HAeth#: 5 Other Properties

p (g/cm’) 2.54
TN REEREEH
Constants of dn/dt
D, 2.28x10°
D, 1.48x10®
D, -8.66x10"
E, 5.08x107
E, 1.15x10™"°
Aric(m) 0.282

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0086

AP 0.0046

AP, 0.0000

AP, 0.0025

BFETE (C)

Range of Temperature t C’
-40~-20 0.2 0.7
-20~0 0.3 1.0
0~20 0.7 1.0
20~40 0.7 0.9
40~60 0.8 1.0
60~80 0.7 1.0

d e F' g
0.9 1.2 1.7 1.8
1.2 1.5 2.0 2.4
1.2 1.3 1.9 2.4
1.2 1.5 1.9 2.5
1.3 1.4 1.9 2.7
1.4 1.5 2.0 2.7
139

ng= 1.54072 ve=47.23
n,= 1.54344 V.= 46.94

N - N¢

=0.011449

- ner = 0.011577

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.880
0.918
0.959
0.983
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.998
0.997
0.996
0.995
0.995
0.993
0.987
0.977
0.954
0.907
0.790
0.530
0.140

7 (10mm)
0.780
0.842
0.920
0.967
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.996
0.996
0.996
0.994
0.992
0.991
0.990
0.987
0.974
0.954
0911
0.823
0.620
0.280
0.020

ZEF Coloration Code
Ao /As

37/34

%7  Remarks

CDGM



ng= 1.59551
H-QF14 596392 o
T4 ZE  Refractive Indices W22 Chemical Properties
A (nm) Grade
n, 1014.0 1.57979 RC(S) 2
ng 852.1 1.58346 RA(S) 1
n, 706.5 1.58854 Dy 1
ne 656.3 1.59103 Dy 3
ne 643.8 1.59173 CR 1
Nt 632.8 1.59239
np 589.3 1.59538
ny 587.6 1.59551 #HEF  Thermal Properties
n, 546.1 159911 T, (C) 594
ng 486.1 1.60621 T, (C) 641
np 480.0  1.60712 T, (C) 539
n, 4358 161502 T," (C) 575
n, 404.7 1.62269  T,)/5C) 721
n; 365.0 163671 ayc(107/K) 78
0‘100/300°C(10-7/K) 92
FBERARFEE Constants of Dispersion Formula MW/m-K)

Ao

2.4848920
-9.3177880%10~
2.0489080x107
5.2553703x10™
-2.3970002x10°
4.0265902x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02417
Pe,  0.4986
Pgc  0.2951
Py 02370
P,r  0.5803

P, 0.2386
P, 0.5376
Py 0.2455
P’y 02340
Py 05140

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

HUMER Mechanical Properties

Hy (10'Pa) 548
Fyu 95

E (10'Pa) 7852
G (10'Pa) 3206
i 0.225
B (10"%/Pa) 2.77

HAeth#: 5 Other Properties

p (g/cm’) 2.62
i iR R ECE I
Constants of dn/dt
D, 2.81x107
D, 1.63x10®
D, -1.07x10™"
E, 6.25x10”
E, 4.08x10™"°
Aric(m) 0.282

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

vy=39.22
v, = 38.95

AP, 0.0092

AP 0.0041

AP, -0.0004

AP, 0.0014

BFETE (C)

Range of Temperature t C’
-40~-20 1.6 23
-20~0 1.7 24
0~20 1.9 2.5
20~40 2.0 2.5
40~60 2.2 2.7
60~80 23 2.9

d e F’ g
2.7 2.8 3.3 4.1
2.7 2.8 3.5 4.2
2.7 2.9 3.6 4.4
2.9 3.0 3.8 4.5
3.0 3.2 4.0 4.8
3.2 3.5 4.2 5.0

140

=0.015183
nFr- an = 0015383

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.927 0.860
2200 0.938 0.880
2000 0.978 0.954
1800 0.989 0.978
1600 0.998 0.997
1400 0.997 0.995
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.998 0.997
800 0.998 0.997
700 0.998 0.996
650 0.997 0.994
600 0.997 0.995
550 0.997 0.995
500 0.995 0.991
480 0.994 0.988
460 0.992 0.984
440 0.990 0.980
420 0.985 0.970
400 0.966 0.933
390 0.938 0.880
380 0.870 0.760
370 0.710 0.510
360 0.370 0.140
350

340

330

320

310

300

290

280

ZEF Coloration Code
heo /hs 39/36
Ao /As

£VE Remarks

CDGM



ng= 1.58144 vy = 40.89 ng-ne = 0.014220

H-QF50 581409 n,= 1.58481 v, = 40.61 ng- ner = 0.014400
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.56657 RC(S) 2 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.57006 RA(S) 1 2400 0.920 0.846
n, 706.5 1.57488 Dy 2 2200 0.935 0.874
ne 656.3 1.57722 D, 1 2000 0.972 0.944
ne 643.8 1.57789 CR 1800 0.987 0.974
Nie-Ne 632.8 1.57852 1600 0.996 0.992
np 589.3 1.58132 1400 0.997 0.995
ny 587.6 1.58144 #MEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.58481 T, (C) 573 1060 0.999 0.998
ng 486.1 1.59145 T, ('C) 626 1000 0.999 0.998
ng: 480.0 1.59228 T (C) 511 950 0.999 0.998
n, 435.8 1.59962 Ti" (C) 551 900 0.999 0.998
ny, 404.7 1.60671 Tio °(C) 720 850 0.999 0.998
n; 365.0 1.61953 03070c(107/K) 800 0.999 0.998
000300c(107/K) 99 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.4428684 600 0.997 0.994
A, -8.4138187x1073 550 0.997 0.994
Ay 2.0344127x107 HUBER Mechanical Properties 500 0.994 0.989
Az 9.7583890%x10~ Hy (107Pa) 482 480 0.993 0.986
Ay 4.9870249%107° Fu 91 460 0.991 0.983
As 5.7917926x107" E (10'Pa) 7673 440 0.990 0.980
G (10'Pa) 3132 420 0.987 0.974
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.255 400 0.975 0.950
Py, 0.2454 P’ 0.2424 B (10%/Pa) 390 0.954 0911
Pcs 0.5035 P’cg  0.5438 380 0.794 0.630
Pic 0.2968 P’y 0.2465 HAhtEBR Other Properties 370 0.510 0.260
P.q 02370 P,y 02340  p(g/em’) 2.60 360 0.141 0.020
P,r 05745 P, 05097 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 4.05x 10-7 320
AP from the “Normal Line” D, 2.23x107 310
AP 0.0100 D, 539x107! 300
AP 0.0051 E, 5.36x107 290
APg, -0.0003 E, 1.83x107° 280
AP, -0.0015 Mk (1m) 0.288

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.5 2.9 3.0 3.4 3.8 4.3 B Coloration Code
-20~0 22 2.6 2.7 3.1 3.5 4.1 Ago /As 38/35
0~20 2.1 2.5 2.6 2.7 3.5 3.9 Ao /s
20~40 1.8 2.5 2.7 2.9 3.5 43
40~60 1.8 2.5 2.7 2.9 3.6 4.4 £VE Remarks
60~80 1.6 2.5 2.9 3.1 3.7 5.0
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H-QFS0A

581408

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.56652
1.57004
1.57486
1.57722
1.57788
1.57850
1.58131
1.58144
1.58482
1.59149
1.59233
1.59974
1.60689
1.61987

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.4440497
-9.1867022x10°
1.9625429x107
2.7735608x10™
3.3039776x10~
1.3369526x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2467
0.5032
0.2957
0.2369
0.5781

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2436
0.5426
0.2464
0.2339
0.5128

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 545
T, ('C) 595
T (C) 494
Ti" (C) 530
Tio °(C) 681
0‘-30/70"0(10-7/K) 85
0‘100/300”0(10-7/ K) 104
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 492
Fyu 108
E (10'Pa) 7661
G (10'Pa) 3121
i 0.227
B (10"%/Pa) 2.72

HAeth#: 5 Other Properties

p (g/cm’) 2.61
TN REEREEH
Constants of dn/dt
D, -1.15%10°
D, 1.62x10®
D, -5.36x10™""
E, 7.72x107
E, 8.65x10™"°
Aric(m) 0.235

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0116

AP 0.0051

AP, 0.0001

AP, 0.0018

BFETE (C)

Range of Temperature t C’
-40~-20 1.0 1.6
-20~0 1.1 1.7
0~20 1.1 1.9
20~40 1.3 2.1
40~60 1.4 2.2
60~80 1.5 2.2

d e F' g
1.8 2.1 2.6 3.2
2.0 2.2 2.7 3.4
2.1 2.4 2.9 3.5
23 2.5 3.2 3.9
2.4 2.6 33 4.1
2.5 2.7 3.4 4.2

142

ng= 1.58144 vg=40.75
n,= 1.58482 V= 40.47

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

N - N¢

=0.014270

nFr- an = 0014450

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.910 0.828
0.928 0.861
0.968 0.937
0.984 0.969
0.995 0.991
0.997 0.994
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.994
0.996 0.993
0.995 0.990
0.993 0.986
0.983 0.966
0.968 0.937
0.933 0.870
0.844 0.713
0.615 0.378
0.202 0.041

350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/35

%7  Remarks

CDGM



ng= 1.56732 vy= 42.81 ng-ne = 0.013252

H-QF56 567428 n,= 1.57046 v, = 42.54 np-ner = 0.013411
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.55345 RC(S) 3 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.55672 RA(S) 1 2400 0915 0.837
n, 706.5 1.56120 Dy 1 2200 0.935 0.875
ne 656.3 1.56339 Dy, 1 2000 0.970 0.940
ne 643.8 1.56401 CR 1 1800 0.985 0.970
Ne-Ne 632.8 1.56459 1600 0.996 0.991
np 589.3 1.56720 1400 0.997 0.995
ny 587.6 1.56732 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.57046 T, (C) 500 1060 0.999 0.998
ng 486.1 1.57665 T, ('C) 557 1000 0.999 0.998
ng/ 480.0 1.57743 T (C) 444 950 0.999 0.998
n, 435.8 1.58426 Ti" (C) 482 900 0.999 0.998
ny, 404.7 1.59084 Tio °(C) 642 850 0.999 0.998
n; 365.0 1.60273 03070c(107/K) 94 800 0.997 0.994
100300 (107/K) 111 700 0.995 0.990
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.990
A 2.4044189 600 0.995 0.990
A, -8.5762987x107> 550 0.995 0.990
Ay 1.7675457x107 HUBER Mechanical Properties 500 0.994 0.988
Ay 4.3820581x10™ Hy (107Pa) 502 480 0.993 0.986
Ay -1.4219870x10°° Fa 121 460 0.992 0.984
As 2.7428791x107°° E (107pa) 7375 440 0.990 0.980
G (10'Pa) 2987 420 0.989 0.979
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.235 400 0.984 0.969
P, 0.2468 P’ 0.2438 B (10%/Pa) 2.53 390 0.977 0.954
Pcs 0.5033 P’c5 | 0.5436 380 0.961 0.924
Pic 0.2966 = P’y 0.2466 HAhtEBR Other Properties 370 0.917 0.840
P.q 02369 P,y 02340  p(g/em’) 2.62 360 0.771 0.594
Py 0.5743  P’yp 0.5089 350 0.383 0.147
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.86% 10-6 320
AP from the “Normal Line” D, 1.38x10° 310
AP 0.0021 D, -3.64x107"! 300
APc 0.0004 E, 7.51x107 290
APg, 0.0009 E, 4.38x10!! 280
AP,y 0.0015 Mg (pm) 0.236

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.5 0.1 0.3 0.4 1.0 1.5 . Coloration Code
-20~0 0.5 0.1 0.4 0.5 12 1.8 Ago /As 37/35
0~20 0.5 0.1 0.3 0.5 1.3 1.9 Ao /s
20~40 0.4 0.2 0.3 0.7 1.3 1.9
40~60 0.3 0.2 0.5 0.9 1.3 1.9 &Y  Remarks
60~80 0.3 0.2 0.6 0.9 1.3 1.9
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ng= 1.60342 V= 38.01 ng-ne = 0.015875

H-F1 603380 n,= 1.60718 v, = 37.74 ng- ner = 0.016088
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.58705  RC(S) 2 A (nm)  t(5mm) t(10mm)
ng 852.1 1.59086 RA(S) 1 2400 0.934 0.873
n, 706.5 1.59614 Dy 2 2200 0.944 0.892
ne 656.3 1.59874 Dy 1 2000 0.976 0.953
ner 643.8 1.59948 CR 1 1800 0.987 0.975
Niene 632.8 1.60017 1600 0.997 0.994
np 589.3 1.60328 1400 0.999 0.998
ny 587.6 1.60342 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.60718 T, (C) 592 1060 0.999 0.998
ng 486.1 1.61462 T, ('C) 640 1000 0.998 0.996
N 480.0 161557 T,,'** (C) 527 950 0.997 0.995
n, 4358 162387 T, (C) 565 900 0.997 0.995
ny 404.7 163194  T,/%C) 715 850 0.998 0.996
n; 365.0 164674 asym0c(107/K) 79 800 0.996 0.992
100300 (107/K) 98 700 0.994 0.988
EELARTEB Constants of Dispersion Formuta  A(W/m*K) 650 0.992 0.985
Ay 2.5065696 600 0.993 0.987
A, -9.2689417x1073 550 0.993 0.987
A, 2.1861508x107 HLBEPER Mechanical Properties 500 0.990 0.980
Ay 4.3123732x10™ Hy (107Pa) 438 480 0.988 0.976
Ay 1.6930254x107 JN 103 460 0.986 0.972
As 3.4236134x10°° E (107pa) 7847 440 0.983 0.967
G (10'Pa) 3197 420 0.980 0.961
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.227 400 0.963 0.928
P, 02400 P, 02368 B (10"%Pa) 390 0.934 0.873
P, 04964 Pe 05358 380 0.870 0.750
Pyc 0.2946 Py  0.2451 HAhtEBR Other Properties 370 0.700 0.490
Pg 02369 P 02338 p(gem’) 2.63 360 0.340 0.120
P,r 05828 P, 05161 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 2.42x 10-7 320
AP from the “Normal Line” D, 2.24x10° 310
AP 0.0110 D, -9.83x107"! 300
AP 0.0048 E, 6.69x107 290
APg, -0.0003 E, 2.21x107'° 280
AP, 0.0019 Mk (um) 0.281

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.4 2.2 2.3 2.6 3.0 4.1 . Coloration Code
-20~0 1.5 2.4 2.6 2.9 3.4 3.9 Ago /As 39/36
0~20 2.0 2.3 2.6 2.9 3.9 4.8 Ao /s
20~40 2.0 2.6 3.0 3.1 4.0 4.8
40~60 2.0 2.7 3.0 3.1 4.0 4.8 &Y  Remarks
60~80 2.0 2.9 3.0 3.1 4.0 4.7

a4 CDGM



H-F2

613370

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.59590
1.59987
1.60536
1.60806
1.60883
1.60954
1.61279
1.61293
1.61685
1.62463
1.62562
1.63432
1.64283
1.65859

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5360648
-1.0592280x107
2.1518011x107
8.7655888x10™
-4.3936258%10~
7.5438308x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2397
0.4944
0.2938
0.2368
0.5850

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2364
0.5336
0.2443
0.2336
0.5181

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

T, (‘) 601
T, (C) 642
Tio'*? (C) 542
Ti" (C) 579
Tio °(C) 717
0‘-30/70"0(10-7/K) 78
0‘100/300”0(10-7/ K) 94
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 563
Fyu 105
E (10'Pa) 8125
G (10'Pa) 3337
i 0.217
B (10"%/Pa) 2.90

HAeth#: 5 Other Properties

p (g/cm’) 2.65
TN REEREEH
Constants of dn/dt
D, 5.89x10”
D, 1.15x10®
D, -3.15x10™"
E, 6.95x10”
E, 2.04x10”
Aric(m) 0.271

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0135

AP 0.0052

AP, 0.0000

AP, 0.0023

BFETE (C)

Range of Temperature t C’
-40~-20 2.1 2.5
-20~0 2.1 2.5
0~20 1.9 2.9
20~40 2.0 3.0
40~60 2.2 3.0
60~80 24 33

d e F' g
2.6 2.7 3.6 42
2.8 3.1 3.5 4.4
3.1 3.2 3.9 4.5
33 3.4 4.1 5.4
33 3.5 4.4 5.5
3.5 3.6 4.9 5.6

145

ng=1.61293 V= 37.00
n,= 1.61685 V.= 36.73

N - N¢

=0.016564

nFr- an = 0016792

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.948
0.959
0.986
0.992
0.999
0.997
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.998
0.997
0.997
0.996
0.994
0.992
0.990
0.988
0.983
0.963
0.931
0.850
0.660
0.270

7 (10mm)
0.899
0.920
0.972
0.985
0.998
0.994
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.995
0.994
0.994
0.993
0.987
0.984
0.981
0.976
0.965
0.927
0.866
0.730
0.430
0.070

ZEF Coloration Code
Ao /As

39/36

%7  Remarks

CDGM



ng= 1.61293 V4= 36.96 ng-ne = 0.016582

F2 613370 n,= 1.61686 V.= 36.70 nep- ne = 0.016806
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.59614 RC(S) 3 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.59995 RA(S) 2 2400 0915 0.837
n, 706.5 1.60537 Dy 2 2200 0.940 0.884
ne 656.3 1.60805 Dy, 1 2000 0.970 0.941
ne 643.8 1.60882 CR 1 1800 0.982 0.964
Ne-Ne 632.8 1.60953 1600 0.994 0.988
np 589.3 1.61278 1400 0.998 0.997
ny 587.6 1.61293 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.61686 T, (C) 400 1060 0.999 0.999
ng 486.1 1.62463 T, ('C) 450 1000 0.999 0.999
ng/ 480.0 1.62562 T (C) 410 950 0.999 0.999
n, 435.8 1.63427 Ti" (C) 435 900 0.999 0.999
ny, 404.7 1.64262 Tio °(C) 850 0.999 0.999
n; 365.0 1.65768 03070c(107/K) 101 800 0.999 0.999
100300 (107/K) 121 700 0.999 0.999
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.999
A 2.5326598 600 0.999 0.999
A, -7.7382535%107> 550 0.999 0.999
A, 2.3173143x107 HULBER Mechanical Properties 500 0.999 0.999
A; 4.0936286x10™ Hy (10'Pa) 440 480 0.999 0.999
Ay 3.7804683x107 JN 94 460 0.999 0.998
As 1.0346435%107°° E (107pa) 5740 440 0.999 0.998
G (10'Pa) 2350 420 0.999 0.998
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.221 400 0.997 0.995
P, 0.2298 P’ 0.2267 B (10%/Pa) 2.53 390 0.996 0.991
Pcs 04885 P’cs | 0.5278 380 0.993 0.985
Pic 0.2942 P’y 0.2448 HAhtEBR Other Properties 370 0.989 0.977
P.q 02370 P,y 02339  p(g/em’) 3.50 360 0.978 0.956
Py 0.5814  P’yp 05147 350 0.950 0.900
I REE R E 340 0.870 0.760
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.630 0.390
Deviation of Relative Partial Dispersions D, -3.84x% 10-6 320 0.180 0.030
AP from the “Normal Line” D, 1.63x10° 310
APc, -0.0022 D, -7.71x10™M 300
AP -0.0006 E, 9.44x107 290
APg, -0.0006 E, 8.73x10°'° 280
AP,y -0.0014 Mg (pm) 0.251

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 0.6 0.8 1.1 1.6 2.5 . Coloration Code
-20~0 0.1 0.6 0.8 12 22 2.8 Ago /As 35/32
0~20 -0.1 0.9 12 1.6 2.4 3.2 Ao /s
20~40 0.2 1.0 1.2 1.7 2.6 3.7
40~60 0.4 0.8 1.1 1.9 2.6 3.7 &Y  Remarks
60~80 0.4 1.3 1.4 2.5 2.6 3.7
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ng= 1.61659 vg= 36.61 ng-ne = 0.016840

F3 617366 n,= 1.62058 V.= 36.35 np- ne = 0.017071
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.59954 RC(S) 3 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.60341 RA(S) 1 2400 0915 0.837
. 706.5 1.60891 Dy 2 2200 0.940 0.884
ne 656.3 1.61164 Dy, 1 2000 0.970 0.941
ne 643.8 1.61242 CR 1800 0.982 0.964
Ne-Ne 632.8 1.61315 1600 0.994 0.988
np 589.3 1.61644 1400 0.998 0.996
ny 587.6 1.61659 #HEF Thermal Properties 1200 0.998 0.996
n, 546.1 1.62058 T, (C) 430 1060 0.998 0.996
ng 486.1 1.62848 T, ('C) 490 1000 0.998 0.996
ng/ 480.0 1.62949 T (C) 379 950 0.998 0.996
n, 435.8 1.63826 Ti" (C) 418 900 0.998 0.996
ny, 404.7 1.64673 Tio °(C) 589 850 0.998 0.996
n; 365.0 1.66202 03070c(107/K) 85 800 0.998 0.996
100300 (107/K) 100 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 2.5442823 600 0.999 0.998
A, -8.3530761x1073 550 0.999 0.998
A, 2.2823181x107 HULBER Mechanical Properties 500 0.999 0.998
Az 6.7021492x10™ Hy (107Pa) 430 480 0.998 0.996
Ay 1.0429482x10° F\ 89 460 0.998 0.996
As 3.0329738x10°° E (10'Pa) 5608 440 0.997 0.994
G (10'Pa) 2307 420 0.996 0.992
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.215 400 0.994 0.989
P, 0.2298 P’ 0.2267 B (10%/Pa) 390 0.989 0.979
Pcs 04887 Pcg | 05278 380 0.982 0.965
Pic 0.2938 P’y 0.2444 HAhtEBR Other Properties 370 0.977 0.955
P.q 02370 P,y 02338  p(glem’) 3.57 360 0.962 0.925
Py 0.5808  P’yp  0.5137 350 0.929 0.863
Pt RIE T REBUE B 340 0.850 0.720
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.630 0.400
Deviation of Relative Partial Dispersions D, 3.64% 10-7 320 0.220 0.050
AP from the “Normal Line” D, 1.78x10° 310
AP -0.0002 D, 2.72x107M 300
AP 0.0004 E, 9.68x107 290
APg, -0.0004 E, 1.31x107 280
AP,y -0.0026 Mg (pm) 0.235

A ERE R Temperature Coefficients of Refractive Index
BEWERE (C)

Range of Temperature

-40~-20
-20~0
0~20
20~40
40~60
60~80

dn/dt relative(10°/°C)

t C’ d e F’ g

1.3 23 2.9 3.2 4.1 4.7 E1JE Coloration Code
1.9 2.8 3.2 3.4 42 49 Ago /As 35/32
2.1 2.8 3.2 3.4 4.7 5.8 Ao /s
23 3.1 3.4 3.7 4.7 5.8
2.5 3.3 35 4.3 5.1 5.9 £VE Remarks
2.6 3.4 3.7 45 5.2 6.2
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H-F4

620364

T4 ZE  Refractive Indices

A (nm)
n, 1014.0 1.60259
ng 852.1 1.60667
n, 706.5 1.61227
ne 656.3 1.61504
ner 643.8 1.61582
Nie-Ne 632.8 1.61656
np 589.3 1.61990
ng 587.6 1.62005
n, 546.1 1.62408
ng 486.1 1.63210
Ngp: 480.0 1.63312
n, 435.8 1.64210
ny 404.7 1.65089

n; 365.0

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.5621638

A -1.3077536x107
Ay 1.8108472x107
As 2.3157306x10~
Ay -2.6496140x10™
As 2.0745805%107

ng= 1.62005
n,= 1.62408

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEF  Thermal Properties

T, (C) 584
T, (C) 630
T ™ (C) 528
Ti" (C) 562
Ty, (C)

0‘-30/70"0(10-7/K) 76
0‘100/300”0(10-7/ K) 90
MW/m-K)

HUMER Mechanical Properties

vy= 36.35
V.= 36.09

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02392
Pe,  0.4906
Pgc  0.2938
Py 02365
P,r  0.5862

P, 0.2360
Py 0.5292
Py 0.2443
Py 02334
P, 05193

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP¢,
AP¢
APg
AP,y

T REE R
BEWEE (C)
Range of Temperature

-40~-20

20~0
0~20
20~40
40~60
60~80

1.8
1.8
1.7
1.9
1.8
1.9

0.0123
0.0030
0.0000
0.0024

Hy (10'Pa) 607
Fyu 128
E (10'Pa) 8344
G (10'Pa) 3393
i 0.229
B (10"%/Pa) 2.92

HAeth#: 5 Other Properties

p (g/cm’) 2.67
TN REEREEH
Constants of dn/dt
D, -6.54x107
D, 1.13x10°®
D, 2.48x10™"!
E, 5.72x107
E, 4.48x10™"°
Aric(m) 0.305

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

C’
2.5
2.6
24
24
24
2.7

d e F’ g
2.7 3.1 3.7 4.8
2.7 29 3.4 4.6
2.7 2.7 3.4 4.5
2.7 29 4.0 4.6
2.7 29 4.0 4.7
29 3.4 4.0 53

148

=0.017060
nFr- an = 0017291

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.922 0.850
2200 0.936 0.876
2000 0.977 0.954
1800 0.986 0.973
1600 0.994 0.989
1400 0.992 0.985
1200 0.998 0.997
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.999 0.998
700 0.998 0.997
650 0.998 0.996
600 0.998 0.996
550 0.997 0.995
500 0.995 0.991
480 0.994 0.988
460 0.993 0.986
440 0.991 0.983
420 0.988 0.976
400 0.977 0.955
390 0.959 0.919
380 0.907 0.822
370 0.756 0.572
360 0.387 0.150
350

340

330

320

310

300

290

280

ZEF Coloration Code
heo /hs 39/36
Ao /As

%7  Remarks

CDGM



F4

620364

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.60280
1.60672
1.61228
1.61504
1.61582
1.61656
1.61990
1.62005
1.62408
1.63210
1.63312
1.64205
1.65068
1.66629

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5544667
-8.4784780%107
2.3283289x107
5.8380948x10™
2.1963001x107
1.9653771x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2298
0.4877
0.2938
0.2365
0.5837

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2267
0.5263
0.2443
0.2334
0.5170

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 2
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (C) 417
T, ('C) 470
T) o™ () 364
T)o" () 402
T *(C) 562
03070c(1 0-7/K) 91

0‘100/300°C(10-7/K) 114
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 381
Fyu 86
E (10Pa) 5854
G (10'Pa) 2375
i 0.232
B (10%/Pa) 236

HAeth#: 5 Other Properties

p (g/cm’) 3.57
TN REEREEH
Constants of dn/dt
D, -2.90x10°
D, 2.24x10®
D, 2.95x10™"
E, 9.73x10”
E, 8.74x10"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0000
AP 0.0000
AP, 0.0000
AP, 0.0000
BFEHE (C)
Range of Temperature t C’
-40~-20 -0.2 0.9
-20~0 0.3 1.0
0~20 0.3 1.3
20~40 0.9 1.6
40~60 1.9 1.7
60~80 1.0 2.0

d e F' g
0.9 1.5 2.5 3.1
1.6 1.6 2.5 3.5
1.6 1.6 2.5 3.6
1.9 2.5 3.2 42
2.0 2.7 3.6 4.5
2.6 2.8 3.7 4.8

149

ng= 1.62005 vg= 36.35
n,= 1.62408 V.= 36.09

N - N¢

=0.017060

nFr- an = 0017291

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.890
0.918
0.958
0.980
0.996
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.997
0.997
0.997
0.997
0.997
0.996
0.996
0.995
0.994
0.994
0.992
0.990
0.985
0.979
0.965
0.931
0.840
0.600
0.160

7 (10mm)
0.790
0.842
0917
0.961
0.992
0.995
0.998
0.999
0.999
0.999
0.998
0.998
0.994
0.994
0.994
0.994
0.994
0.993
0.992
0.991
0.989
0.988
0.985
0.980
0.970
0.959
0.931
0.867
0.710
0.360
0.030

ZEF Coloration Code
Ao /As

35/32

%7  Remarks

CDGM



F5

624359

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60682
1.61080
1.61645
1.61925
1.62005
1.62080
1.62420
1.62435
1.62847
1.63663
1.63768
1.64673
1.65550
1.67131

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5683752
-9.1404623%10°
2.2597964x107
9.9985349x10™
-3.6633071x107
4.9332480x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2290
0.4862
0.2934
0.2371
0.5812

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2257
0.5246
0.2439
0.2337
0.5133

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

Tg (C) 430
T, ('C) 473
T) o™ () 374
Ty (C) 413
T *(C) 604
0‘-30/70"0(10-7/K) 84
0‘100/300°C(10-7/K) 100
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 380
Fyu 81

E (10Pa) 5785
G (10'Pa) 2360
i 0.226
B (10"%/Pa) 2.71

HAeth#: 5 Other Properties

p (g/cm’) 3.64
i iR R ECE I
Constants of dn/dt
D, 2.39x10°°
D, 1.01x10®
D, -5.90x10™""
E, 1.05x10°°
E, 2.13x10”
Aric(m) 0.231

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0003
AP -0.0005
APy, -0.0005
AP,y -0.0034
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 3.1 3.6
20~0 3.1 3.9
0~20 3.2 42
20~40 3.1 4.2
40~60 29 4.2
60~80 3.5 4.9

d e F' g
3.9 4.3 4.8 5.8
4.2 4.8 5.3 6.4
4.5 4.8 5.9 6.7
4.5 4.8 6.1 6.9
4.5 4.9 6.2 7.3
5.1 5.3 6.4 7.3

150

ng= 1.62435 V= 35.92
n,= 1.62847 v, = 35.65

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330

N - N¢

=0.017380

nFr- an = 0017631

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.914 0.836
0.934 0.873
0.968 0.937
0.985 0.970
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.997 0.994
0.995 0.991
0.994 0.988
0.990 0.980
0.984 0.968
0.977 0.955
0.960 0.921
0.921 0.849
0.820 0.680
0.570 0.320
0.160 0.030

320
310
300
290
280

ZEF Coloration Code
Ao /As

36/32

%7  Remarks

CDGM



Fé6

625356

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60732
1.61130
1.61697
1.61981
1.62061
1.62137
1.62480
1.62495
1.62911
1.63738
1.63843
1.64764
1.65656
1.67274

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5684972
-8.3623212x10°
2.3444829x107
8.2892434x10™
-1.1835548x10~
4.0956166x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2265
0.4843
0.2929
0.2368
0.5840

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2234
0.5225
0.2437
0.2335
0.5169

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.62495

n,= 1.62911

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEF  Thermal Properties
403
452
349

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1

100300 (1 07/ K)

07/K)

MW/m-K)

HULBER Mechanical Properties
399
88
5807

Hy (10'P
Fa

a)

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

V= 35.57
v, = 35.31

3

3
1
3

98
122

384

2347
0.237

HAeth#: 5 Other Properties

p (g/cm’) 3.60
i iR R ECE I
Constants of dn/dt
D, -4.05%10°
D, 1.51x10®
D, -6.65x10™""
E, 1.00x10°°
E, 9.43x10™"°
Aric(m) 0.240

dn/dt relative(10°/°C)

AP, -0.0030
AP -0.0015
APy, 0.0005
AP,y -0.0011
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 0.6 0.1
20~0 03 0.9
0~20 0.0 1.0
20~40 0.1 1.0
40~60 0.1 1.1
60~80 0.2 1.1

d
0.6
1.1
1.2
1.3
1.4
1.5

e
0.1
1.2
1.5
1.5
1.9
2.0

151

F
1.8
2.0
2.2
24
2.9
3.0

Temperature Coefficients of Refractive Index

2.8
3.0
3.3
34
3.7
4.1

N - N¢

=0.017570

nFr- an = 0017818

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.870
0.909
0.952
0.978
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.996
0.996
0.996
0.995
0.994
0.994
0.993
0.993
0.991
0.988
0.984
0.978
0.962
0.927
0.830
0.570
0.150

7 (10mm)
0.760
0.826
0.907
0.956
0.994
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.995
0.993
0.993
0.992
0.990
0.989
0.988
0.987
0.986
0.983
0.977
0.968
0.956
0.925
0.859
0.690
0.330
0.020

ZEF Coloration Code
Ao /As

35/32

%7  Remarks

CDGM



ng= 1.63636 vg= 35.35 ng-nc = 0.018001

F7 636354 n,= 1.64062 v, = 35.11 np- ne = 0.018244
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.61825 RC(S) 2 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.62234 RA(S) 2 2400 0.940 0.883
n, 706.5 1.62818 Dy 1 2200 0.954 0.910
ne 656.3 1.63108 Dy, 2 2000 0.980 0.960
ne 643.8 1.63191 CR 1 1800 0.988 0.977
Ne-Ne 632.8 1.63269 1600 0.996 0.993
np 589.3 1.63621 1400 0.995 0.991
ny 587.6 1.63636 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.64062 T, (C) 441 1060 0.999 0.998
ng 486.1 1.64908 T, ('C) 500 1000 0.999 0.998
ng/ 480.0 1.65015 T (C) 382 950 0.999 0.998
n, 435.8 1.65956 Ti" (C) 425 900 0.999 0.998
ny, 404.7 1.66869 Tio °(C) 850 0.999 0.998
n; 365.0 1.68527 03070c(107/K) 85 800 0.998 0.997
000300c(107/K) 97 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.6027537 600 0.998 0.996
A, -8.4678903x107> 550 0.998 0.996
Ay 2.4659617x107 HULBER Mechanical Properties 500 0.997 0.995
Ay 7.4451296x10™ Hy (107Pa) 382 480 0.997 0.995
Ay -4.8532841x10° Fu 97 460 0.997 0.994
As 4.2592011x10°° E (10'Pa) 5744 440 0.997 0.994
G (10'Pa) 2340 420 0.996 0.992
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.227 400 0.994 0.988
P, 0.2272 P’ 0.2242 B (10"%/Pa) 1.74 390 0.988 0.976
Pcs 04855 P’cs | 0.5246 380 0.982 0.964
Pic 0.2933 P’y 0.2439 HAhtEBR Other Properties 370 0.973 0.946
P.q 02367 P,y 02335  p(g/em’) 3.73 360 0.946 0.895
Py 0.5822  P’yp 05158 350 0.877 0.769
Pt RIE T REBUE B 340 0.688 0.474
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.298 0.089
Deviation of Relative Partial Dispersions D, 1.17x 10-6 320
AP from the “Normal Line” D, 2.08x107° 310
AP -0.0001 D, -1.11x107"° 300
AP 0.0002 E, 1.16x10°° 290
APg, -0.0003 E, 2.78x107'° 280
AP,y -0.0033 Mg (pm) 0.217

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.1 2.8 3.1 3.7 42 4.7 B Coloration Code
-20~0 22 3.3 3.8 4.0 5.0 6.5 Ago /As 36/33
0~20 2.2 3.7 4.0 4.5 5.3 6.3 Ao /s
20~40 2.7 3.7 4.2 4.4 5.5 6.3
40~60 3.0 39 43 4.6 5.7 7.0 £VE Remarks
60~80 3.4 4.0 4.6 5.1 5.9 7.2

12 CDGM



H-F13

626357

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.60798
1.61212
1.61790
1.62074
1.62155
1.62231
1.62573
1.62588
1.63003
1.63828
1.63933
1.64860
1.65769
1.67432

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5701640
-9.2794803x10~
2.5625856x107
-5.7248580%10~
1.2008657x10™
-1.7284484x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2361
0.4917
0.2933
0.2367
0.5888

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2328
0.5304
0.2436
0.2334
0.5215

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

T, (C) 588
T, (C) 626
T ™ (C) 536
Ti" (C) 569
Tio °(C) 692
03070c(1 0-7/K) 80
0‘100/300”0(10-7/ K) 99
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 586
Fyu 122
E (10'Pa) 8354
G (10'Pa) 3394
i 0.231
B (10"%/Pa) 2.83

HAeth#: 5 Other Properties

p (g/cm’) 2.69
TN REEREEH
Constants of dn/dt
D, -1.57x10°
D, 1.11x10®
D, 5.97x10™"
E, 1.09x10°°
E, 2.45x10”
Aric(m) 0.195

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0134

AP 0.0055

AP, 0.0004

AP, 0.0039

BFETE (C)

Range of Temperature t C’
-40~-20 2.0 2.6
-20~0 1.3 2.1
0~20 1.1 1.9
20~40 1.1 2.1
40~60 1.3 3.0
60~80 2.0 2.8

d e F' g
2.7 2.6 3.1 3.6
2.4 2.7 3.4 4.3
22 2.8 3.5 4.4
2.5 3.0 3.9 4.8
3.7 33 4.5 5.2
33 3.5 4.0 5.3

153

ng=1.62588 vg=35.70
n,= 1.63003 V= 35.43

N - N¢

=0.017532

nFr- an = 0017780

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.918
0.938
0.977
0.988
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.996
0.995
0.996
0.996
0.993
0.991
0.989
0.987
0.982
0.961
0.928
0.840
0.630
0.240

7 (10mm)
0.843
0.879
0.955
0.976
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.993
0.991
0.992
0.992
0.986
0.983
0.979
0.974
0.965
0.924
0.861
0.710
0.400
0.060

ZEF Coloration Code
Ao /As

39/36

%7  Remarks

CDGM



F13

626357

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.60823
1.61221
1.61791
1.62074
1.62154
1.62230
1.62573
1.62588
1.63004
1.63827
1.63932
1.64851
1.65742
1.67355

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5695708
-7.6040314%107
2.4968071x107
3.3450195x10™
5.6815438x10”
6.0732629x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2270
0.4866
0.2932
0.2373
0.5840

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2239
0.5250
0.2441
0.2340
0.5169

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 3
CR 2

#4MEF  Thermal Properties

T, (‘) 416
T, (C) 465
T ™ (C) 371
Ty (C) 409
Tio °(C) 567
0‘-30/70"0(10-7/K) 94
0‘100/300°C(10-7/K) 111
MW/m-K)

HULBEHR Mechanical Properties

Hy (10'Pa) 365
Fyu 84

E (10Pa) 5580
G (10'Pa) 2270
i 0.229
B (10%/Pa) 2.66

HAeth#: 5 Other Properties

p (g/cm’) 3.63
i iR R ECE I
Constants of dn/dt
D, -1.89x10°
D, 2.03x10®
D, -1.74x107"°
E, 1.05x10°°
E, 9.12x10™"°
Aric(m) 0.237

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0008
AP 0.0005
APy, -0.0006
AP,y -0.0009

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 2.7 -1.8
20~0 -1.0 0.2
0~20 0.4 0.2
20~40 -0.4 0.5
40~60 -0.2 0.8
60~80 0.5 1.3

d e F' g
-1.1 -1.1 -0.1 0.4
0.0 0.4 1.2 2.4
0.7 1.1 1.9 2.8
1.0 1.4 2.2 3.2
1.3 1.8 2.6 3.5
1.6 2.0 3.0 4.2

154

ng= 1.62588 vg=35.70
n,= 1.63004 Vo= 3545

N - N¢

=0.017530

nFr- an = 0017773

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.915
0.940
0.970
0.982
0.994
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.994
0.990
0.984
0.978
0.960
0.917
0.810
0.520
0.100

7 (10mm)
0.837
0.884
0.941
0.964
0.988
0.997
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.995
0.989
0.981
0.969
0.957
0.922
0.842
0.650
0.270
0.010

ZEF Coloration Code
Ao /As
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H-F51

640345

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.62105
1.62535
1.63138
1.63438
1.63523
1.63602
1.63964
1.63980
1.64419
1.65294
1.65406
1.66395
1.67365
1.69175

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6140425
-1.0587275%107
2.4450509%107
9.3436780x10™
-2.6172392x107
7.6497521x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2316
0.4864
0.2920
0.2365
0.5931

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2283
0.5246
0.2426
0.2331
0.5251

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 597
T, (C) 632
T ™ (C) 535
Ti" (C) 571
Tio °(C) 701
0‘-30/70"0(10-7/K) 84
0‘100/300”0(10-7/ K) 102
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 567
Fyu 127
E (10'Pa) 8078
G (10'Pa) 3265
i 0.237
B (10"%/Pa) 2.82

HAeth#: 5 Other Properties

p (g/cm’) 2.76
TN REEREEH
Constants of dn/dt
D, -1.68x10°
D, 1.62x10®
D, 2.28x10™"!
E, 6.19x10”
E, 8.36x10™"°
Aric(m) 0.302

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0094

AP 0.0032

AP, 0.0006

AP, 0.0061

BFETE (C)

Range of Temperature t C’
-40~-20 0.5 1.3
-20~0 0.8 1.4
0~20 1.1 1.5
20~40 1.2 1.7
40~60 1.2 1.9
60~80 1.3 1.9

d e F' g
1.5 1.9 2.6 3.5
1.6 1.9 2.7 3.6
1.7 2.0 3.0 3.7
1.9 2.2 33 42
22 2.6 3.5 4.6
23 2.8 3.7 4.7

155

ng= 1.63980 vg= 34.46
n,= 1.64419 Vo= 34.20

N - N¢

=0.018564

nFr- an = 0018835

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.922
0.940
0.975
0.987
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.997
0.997
0.996
0.995
0.993
0.991
0.986
0.962
0.923
0.830
0.590
0.200

7 (10mm)
0.851
0.884
0.950
0.975
0.997
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.995
0.995
0.995
0.992
0.990
0.987
0.983
0.972
0.925
0.852
0.690
0.350
0.040

ZEF Coloration Code
Ao /As
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H-BaF2

570495

T4 ZE  Refractive Indices

A (nm)

n, 1014.0 1.55726
ng 852.1 1.56026
n, 706.5 1.56430
ne 656.3 1.56625
ner 643.8 1.56679
Nie-Ne 632.8 1.56730
np 589.3 1.56960
ng 587.6 1.56970
n, 546.1 1.57244
ny 486.1 1.57777
Ngp: 480.0 1.57844
n, 435.8 1.58424
ny 404.7 1.58974
n; 365.0 1.59942

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

Ao 24171173

A -8.2317727%10°
Ay 1.6854480x107
Az -3.4735050%10~
Ay 5.1538978x10
As -1.3311744x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P,  0.2604
Pe,  0.5200
Pgc  0.2995
P, 02378
P,r 05616

P, 02574
Pey  0.5603
Py 02500
Py 02351
P, 04976

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.56970
n,= 1.57244

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEF  Thermal Properties

T, (‘) 574
T, (C) 633
T ™ (C) 518
Ti" (C) 555
Tio °(C) 713
0‘-30/70"0(10-7/K) 82
0‘100/300°C(10-7/K) 98
MW/m-K)

Vg= 49.45
V.= 49.12

=0.011520
nFr- an = 001 1654

N - N¢

HUMER Mechanical Properties

Hy (10'Pa) 484
Fyu 123
E (10'Pa) 7437
G (10'Pa) 3003
i 0.238
B (10"%/Pa) 2.74

HAeth#: 5 Other Properties

p (g/cm’) 2.82
i iR R ECE I
Constants of dn/dt
D, 2.16x10°
D, 1.57x10®
D, -3.10x10™"
E, 4.71x107
E, 6.41x10™"°
Aric(m) 0.268

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0011

AP 0.0013

AP, 0.0000

AP, 0.0001

BFETE (C)

Range of Temperature t C’
-40~-20 0.5 0.8
-20~0 0.5 1.0
0~20 0.6 1.1
20~40 0.8 1.2
40~60 0.8 1.3
60~80 0.9 1.4

d e F' g
1.0 1.1 1.5 1.9
1.1 1.2 1.7 2.1
1.2 1.3 1.9 22
1.3 1.5 2.0 2.5
1.4 1.6 2.1 2.7
1.6 1.9 23 2.8
156

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.913 0.833
2200 0.930 0.875
2000 0.972 0.947
1800 0.986 0.972
1600 0.995 0.991
1400 0.994 0.989
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.999 0.998
700 0.998 0.997
650 0.998 0.996
600 0.998 0.996
550 0.998 0.996
500 0.997 0.995
480 0.997 0.995
460 0.997 0.994
440 0.996 0.993
420 0.996 0.992
400 0.992 0.984
390 0.986 0.973
380 0.973 0.946
370 0.941 0.886
360 0.854 0.729
350 0.624 0.389
340 0.226 0.051
330

320

310

300

290

280

ZEF Coloration Code
heo /hs 37/34
Ao /As

%7  Remarks
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H-BaF3

580537

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.56778
1.57065
1.57448
1.57631
1.57683
1.57731
1.57947
1.57957
1.58213
1.58710
1.58773
1.59307
1.59806
1.60670

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.4516840
-8.6208267x10~
1.5349780x107
1.8255503x10™
1.4144995%x107
-1.6815996x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2660
0.5246
0.3021
0.2373
0.5533

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2634
0.5671
0.2514
0.2349
0.4900

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.57957

n.= 1.58213

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ('C)
T1014,5 (ec)
Ty (C)
T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa)
Fyr
E (10'Pa)
G (10'Pa)
0
B (10™'%/P

a)

Vg= 53.71
V.= 53.42

1

1
1
1
1

595
653
546
584
750
67
84

523
90

7619
3001

0.269
2.95

HAeth#: 5 Other Properties

p (g/cm’) 3.14
i iR R ECE I
Constants of dn/dt
D, 3.07x10°
D, 1.10x10®
D, 8.58x10™"
E, 5.69x107
E, 1.29x10
Aric(m) 0.205

dn/dt relative(10°/°C)

AP, -0.0088
AP -0.0042
APy, 0.0003
AP,y -0.0009

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 3.2 3.7
20~0 33 3.7
0~20 3.2 35
20~40 29 3.8
40~60 3.5 3.8
60~80 3.8 4.1

d
4.0
3.8
3.6
4.0
43
43

e
4.2
4.2
4.1
4.1
43
43

157

F
4.5
4.5
4.2
4.5
4.9
5.0

Temperature Coefficients of Refractive Index

5.1
4.8
4.6
5.1
5.3
54

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340

N - N¢

=0.010790

nFr- an = 0010898

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.931 0.867
0.953 0.908
0.984 0.968
0.990 0.981
0.995 0.993
0.994 0.988
0.999 0.998
0.999 0.999
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.993
0.995 0.991
0.995 0.990
0.992 0.984
0.987 0.974
0.976 0.953
0.947 0.896
0.871 0.759
0.682 0.465
0.321 0.103

330
320
310
300
290
280

ZEF Coloration Code
Ao /As
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ng= 1.58267 V= 46.60 ng-ne = 0.012504

H-BaF4 583466 n,= 1.58564 v, = 46.30 np- ner = 0.012649
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.56940 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.57255 RA(S) 1 2400 0912 0.832
n, 706.5 1.57685 Dy 1 2200 0.932 0.869
ne 656.3 1.57894 D, 1 2000 0.969 0.938
ne 643.8 1.57953 CR 1 1800 0.984 0.968
Nie-Ne 632.8 1.58008 1600 0.995 0.991
np 589.3 1.58256 1400 0.996 0.993
ny 587.6 1.58267 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.58564 T, (C) 577 1060 0.999 0.998
ng 486.1 1.59144 T, ('C) 625 1000 0.999 0.998
ng/ 480.0 1.59218 T (C) 516 950 0.999 0.998
n, 435.8 1.59853 Ti" (C) 555 900 0.999 0.998
ny, 404.7 1.60457 Tio °(C) 726 850 0.999 0.998
n; 365.0 1.61529 03070c(107/K) 82 800 0.998 0.996
100300 (107/K) 100 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.4537699 600 0.997 0.995
A, -8.1361470%10°3 550 0.997 0.995
Ay 1.7963498x107 HUBER Mechanical Properties 500 0.997 0.995
A; 1.1164161x10™ Hy (10'Pa) 479 480 0.997 0.995
Ay 3.8680449x107 JN 120 460 0.996 0.993
As -3.1750724x107 E (107pa) 7276 440 0.995 0.991
G (10'Pa) 2931 420 0.995 0.990
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.241 400 0.990 0.981
P, 0.2519 P’ 0.2490 B (10%/Pa) 2.59 390 0.983 0.967
Pcs 0.5110  P’eg 05518 380 0.966 0.934
Pic 0.2983 P’y 0.2482 HAhtEBR Other Properties 370 0.925 0.855
P.q 02375 P,y 02348  p(g/em’) 291 360 0.806 0.649
Py 0.5670  P’,p  0.5020 350 0.506 0.256
I REE R E 340 0.158 0.025
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -2.86% 10-6 320
AP from the “Normal Line” D, 1.78x10° 310
AP -0.0029 D, -4.50%x10™"" 300
AP -0.0009 E, 8.39x10” 290
APg, -0.0003 E, 4.60x107"° 280
AP,y 0.0007 Mg (pm) 0.153

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.2 0.8 1.0 1.1 1.7 2.2 EMF Coloration Code
-20~0 0.3 0.9 1.1 1.2 1.8 2.3 Aso /s 38/34
0~20 0.3 1.1 1.2 1.6 2.0 2.4 Ao /s
20~40 0.5 1.3 1.4 1.7 2.2 2.6
40~60 0.7 1.4 1.6 1.8 2.3 2.8 £VE Remarks
60~80 0.9 1.4 1.7 1.9 24 3.0
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ng= 1.60562 V= 43.88 ng-ne = 0.013803

H-BaFs 606439 n,= 1.60890 v, = 43.57 ng- ner = 0.013974
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.59106 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.59454 RA(S) 1 2400 0914 0.835
n, 706.5 1.59924 Dy 1 2200 0.937 0.878
ne 656.3 1.60153 D, 1 2000 0.976 0.952
ne 643.8 1.60217 CR 1 1800 0.987 0.973
Nie-Ne 632.8 1.60278 1600 0.995 0.991
np 589.3 1.60550 1400 0.994 0.988
ny 587.6 1.60562 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.60890 T, (C) 576 1060 0.999 0.998
ng 486.1 1.61533 T, ('C) 624 1000 0.999 0.998
ng/ 480.0 1.61615 T (C) 520 950 0.999 0.998
n, 435.8 1.62323 Ti" (C) 554 900 0.999 0.998
ny, 404.7 1.63002 Tio °(C) 692 850 0.999 0.998
n; 365.0 1.64220 03070c(107/K) 82 800 0.999 0.998
000300c(107/K) 97 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.5242061 600 0.997 0.995
A, -1.0552624x107> 550 0.997 0.995
Ay 1.7984739%107 HUBER Mechanical Properties 500 0.996 0.993
As 6.8026845x10™ Hy (107Pa) 556 480 0.996 0.993
Ay -2.3542034x107 Fyu 168 460 0.995 0.991
As 3.3567097x10°° E (107pa) 8210 440 0.993 0.987
G (10'Pa) 3303 420 0.991 0.983
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.243 400 0.984 0.968
P, 0.2521 P’ 0.2490 B (10%/Pa) 2.63 390 0.973 0.947
Pcs 0.5064 P’c-  0.5460 380 0.948 0.899
Pic 0.2963 = P’y 0.2469 HAhtEBR Other Properties 370 0.882 0.778
P.q 02376 P,y 02347  p(g/em’) 2.97 360 0.698 0.487
Py 0.5723  P’yp  0.5067 350 0.302 0.091
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -8.44x% 10-7 320
AP from the “Normal Line” D, 2.08x107° 310
AP 0.0055 D, 27.18%x107M! 300
AP 0.0009 E, 7.13x107 290
APg, 0.0002 E, 6.88x107'° 280
AP,y 0.0014 Mg (pm) 0.231

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 1.6 1.8 1.8 2.1 2.9 . Coloration Code
-20~0 0.6 1.8 1.8 1.9 2.6 3.0 Ago /As 38/35
0~20 1.6 1.8 22 2.7 3.0 3.7 Ao /s
20~40 1.6 1.8 22 2.7 3.2 3.9
40~60 1.6 2.4 2.6 2.8 3.5 4.2 &Y  Remarks
60~80 2.0 2.6 2.9 3.0 3.5 43
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ng= 1.60801 V= 46.20 ng-ne = 0.013160

H-BaF6 608462 n,= 1.61114 v, = 45.92 ng-ner = 0.013310
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.59409  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.59739 RA(S) 1 2400 0.909 0.825
n, 706.5 1.60190 Dy 2 2200 0.936 0.877
ne 656.3 1.60409 Dy 1 2000 0.973 0.947
ner 643.8 1.60471 CR 1 1800 0.986 0.972
Nene 632.8 1.60529 1600 0.995 0.991
np 589.3 1.60790 1400 0.994 0.989
ny 587.6 1.60801 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.61114 T, (C) 597 1060 0.999 0.998
ng 486.1 1.61725 T, ('C) 649 1000 0.999 0.998
N 480.0 161802 T, (C) 538 950 0.999 0.998
n, 4358 162470  T,," (0) 576 900 0.999 0.998
n, 404.7 1.63106 T, %(C) 726 850 0.999 0.998
n; 365.0 1.64238  aygmec(107/K) 82 800 0.997 0.995
103000 (107/K) 94 700 0.996 0.992
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.992
Ay 2.5324222 600 0.996 0.993
A, -9.1374479x1073 550 0.996 0.993
Ay 1.8161344x107 HUBER Mechanical Properties 500 0.996 0.992
Ay 4.6488999x10™ Hy (107Pa) 538 480 0.995 0.991
Ay -9.7702362x10° JN 146 460 0.995 0.991
As 2.4656267%107° E (10'Pa) 7765 440 0.993 0.987
G (10'Pa) 3105 420 0.992 0.984
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.250 400 0.985 0.970
P, 02508 P, 02479 B (10"%Pa) 2.30 390 0.974 0.949
P, 05091  Peg 05500 380 0.952 0.906
Pyc 02979 P4 0.2479 HAhtEBR Other Properties 370 0.897 0.804
Py 02378 P, 02352  p(gfem) 3.11 360 0.748 0.559
Pyr 0.5661 P’y 05019 350 0.412 0.170
P R iE B AR K 340 0.176 0.031
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -3.02x% 10-6 320
AP from the “Normal Line” D, 1.55x10° 310
AP -0.0041 D, -1.32x107'° 300
AP -0.0018 E, 6.09%107 290
APg, -0.0001 E, 9.44x107'° 280
AP,y -0.0009 () 0.233

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 0.2 0.2 0.0 0.4 12 . Coloration Code
-20~0 0.2 0.7 1.0 1.1 1.6 2.0 Ago /As 38/35
0~20 0.3 0.7 1.1 1.1 1.6 2.0 Ao /s
20~40 0.3 0.7 1.1 1.1 1.7 2.1
40~60 0.3 0.9 1.1 1.5 1.8 2.6 &Y  Remarks
60~80 0.4 1.2 12 1.5 2.0 2.7
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H-BaF7

614400

T4 ZE  Refractive Indices
A (nm)
1014.0

n;

S

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.59827
1.60195
1.60707
1.60959
1.61031
1.61098
1.61400
1.61413
1.61777
1.62495
1.62586
1.63384
1.64153
1.65551

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5419557
-8.6723676x10°
2.1667049x107
3.5113266x10™
2.4560030%107
2.2393039%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2396
0.4974
0.2956
0.2370
0.5788

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2366
0.5375
0.2456
0.2340
0.5131

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 587
T, (C) 628
T ™ (C) 530
Ti" (C) 566
Tio °(C) 712
0‘-30/70"0(10-7/K) 83
0‘100/300°C(10-7/K) 103
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 507
Fyu 131
E (10'Pa) 7894
G (10'Pa) 3180
i 0.241
B (10"%/Pa) 2.84

HAeth#: 5 Other Properties

p (g/cm’) 2.88
TN REEREEH
Constants of dn/dt
D, -1.75%10°
D, 1.92x10®
D, -3.75x10™"
E, 9.38x10”
E, 3.34x10™"°
Aric(m) 0.198

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0024

AP 0.0012

AP, -0.0003

AP, 0.0012

BFETE (C)

Range of Temperature t C’
-40~-20 0.6 1.5
-20~0 0.6 1.8
0~20 0.8 1.9
20~40 1.1 2.0
40~60 1.5 2.1
60~80 1.9 2.2

d e F' g
1.8 2.1 2.6 3.2
2.0 2.2 2.7 3.5
2.1 2.4 2.8 3.8
22 2.6 3.2 4.1
23 2.7 3.5 4.3
2.4 2.8 3.7 43

161

ng= 1.61413 vy = 39.99
n,= 1.61777 V.= 39.72

Np-N¢c = 0.015359
nFr- an = 0015554

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.942
0.954
0.980
0.989
0.996
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.997
0.997
0.996
0.995
0.995
0.994
0.991
0.981
0.966
0.929
0.830
0.567
0.161

7 (10mm)
0.888
0911
0.961
0.978
0.993
0.994
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.996
0.996
0.995
0.994
0.992
0.991
0.990
0.988
0.982
0.963
0.934
0.863
0.689
0.321
0.026

ZEF Coloration Code
Ao /As

38/35

%7  Remarks

CDGM



ng= 1.62604 vg= 39.07 ng-ne = 0.016023

H-BaF8 626391 n,= 1.62984 v, = 38.81 ng- ner = 0.016229
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.60960  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.61339 RA(S) 1 2400 0.921 0.848
n, 706.5 1.61870 Dy 2 2200 0.941 0.886
ne 656.3 1.62132 Dy 1 2000 0.974 0.948
ner 643.8 1.62206 CR 1 1800 0.985 0.970
Niene 632.8 1.62276 1600 0.995 0.991
np 589.3 1.62590 1400 0.996 0.993
ny 587.6 1.62604 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.62984 T, (C) 570 1060 0.999 0.998
ng 486.1 1.63735 T, ('C) 623 1000 0.999 0.998
N 480.0 163829 T,,'** (0) 521 950 0.999 0.998
n, 4358 1.64664 T, (C) 555 900 0.999 0.998
ny 404.7 165471 T,)/%C) 702 850 0.999 0.998
n; 365.0 166941 ayym0e(107/K) 86 800 0.997 0.995
10000 (107/K) 113 700 0.997 0.995
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.992
Ay 2.5781764 600 0.996 0.992
A, -9.0888099x107> 550 0.996 0.992
A, 2.2019631x107 HUBER Mechanical Properties 500 0.994 0.989
Az 5.9807389x10™ Hy (107Pa) 487 480 0.994 0.989
Ay -4.3320677x107° JN 136 460 0.993 0.987
As 4.0384407x107° E (107pa) 7947 440 0.991 0.983
G (10'Pa) 3185 420 0.989 0.978
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.247 400 0.979 0.958
P, 02365 P, 02335 B (10"%Pa) 2.75 390 0.961 0.924
P, 04949  Pe 05342 380 0.923 0.852
Pyc 0.2946 Py 0.2452 HAhtEBR Other Properties 370 0.816 0.666
Py 02372 Py 02341  p(g/emd) 2.96 360 0.544 0.296
Pyr 0.5798 = P’yp 05145 350 0.145 0.021
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.90% 10-6 320
AP from the “Normal Line” D, 1.29x10° 310
AP, 0.0011 D, 7.27x10™"! 300
AP 0.0008 E, 8.04x107 290
APg, 0.0004 E, 1.10x10"° 280
AP, 0.0006 Mk (um) 0.238

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 1.1 1.5 1.8 2.3 33 EMF Coloration Code
-20~0 0.9 1.5 1.7 1.9 2.3 33 Aso /s 39/35
0~20 0.9 1.7 2.0 22 3.0 35 Ao /s
20~40 0.9 1.7 2.1 2.1 3.0 38
40~60 1.0 1.8 2.1 2.6 32 4.0 £VE Remarks
60~80 1.1 1.8 2.1 2.5 32 4.1
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H-ZBaF1

622532

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.60954
1.61262
1.61678
1.61877
1.61933
1.61985
1.62219
1.62230
1.62508
1.63047
1.63115
1.63698
1.64245
1.65178

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5794300
-7.5775305%10°
2.0178605%107
-8.4583280x10™
1.7812694x10™
-9.1923266x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2632
0.5255
0.3016
0.2375
0.5562

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2606
0.5676
0.2512
0.2352
0.4932

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 4
CR

#4MEF  Thermal Properties

T, (C) 672
T, (C) 719
T ™ (C) 606
T, (C) 648
Tio °(C) 802
03070c(1 0-7/K) 60
0‘100/300”0(10-7/ K) 72
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 562
Fyu 129
E (10'Pa) 8044
G (10'Pa) 3177
i 0.266
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.57
TN REEREEH
Constants of dn/dt
D, 3.71x10°
D, 2.12x10°®
D, -1.14x107"°
E, 4.62x107
E, 6.87x10"!
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0082
AP -0.0020
APy, -0.0001
AP,y 0.0011
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.9 3.2
20~0 3.1 3.6
0~20 3.4 3.8
20~40 3.7 4.2
40~60 3.8 4.2
60~80 39 4.2

d e F' g
3.5 3.6 3.8 4.5
3.9 4.1 4.3 4.9
4.0 4.2 4.4 5.2
4.3 4.5 4.9 5.5
4.3 4.5 5.2 5.4
4.3 4.4 5.2 5.4
163

ng= 1.62230 V= 53.17
n,= 1.62508 V.= 52.88

N - N¢

=0.011704

nFr- an = 0011821

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.928
0.955
0.986
0.992
0.997
0.994
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.997
0.997
0.997
0.997
0.996
0.995
0.995
0.994
0.990
0.986
0.976
0.954
0.900
0.771
0.491

7 (10mm)
0.860
0.913
0.972
0.984
0.993
0.989
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.995
0.995
0.994
0.995
0.994
0.993
0.991
0.990
0.988
0.981
0.973
0.952
0.910
0.810
0.595
0.241

ZEF Coloration Code
Ao /As

37/34

%7  Remarks

CDGM



H-ZBaF3

657511

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.64308
1.64641
1.65089
1.65306
1.65368
1.65424
1.65680
1.65691
1.65996
1.66591
1.66665
1.67307
1.67911
1.68964

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6916522
-1.0136334x107
1.8648124x107
3.5804079x10™
6.1668889x10°
5.7554576x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2591
0.5175
0.2996
0.2374
0.5572

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2567
0.5605
0.2490
0.2352
0.4950

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEF  Thermal Properties

T, (‘) 652
T, (C) 693
T ™ (C) 589
Ti" (C) 626
Tio °(C) 757
0‘-30/70"0(10-7/K) 75
0‘100/300°C(10-7/K) 90
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 508
Fyu 170
E (10'Pa) 8592
G (10'Pa) 3359
i 0.279
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.77
TN REEREEH
Constants of dn/dt
D, -8.53x10”
D, 1.64x10®
D, -5.14x10™"
E, 4.62x107
E, 2.21x10™°
Aric(m) 0.257

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0105
AP -0.0051
APy, 0.0013
AP,y -0.0014

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 0.9 1.4
20~0 0.9 1.4
0~20 1.3 1.7
20~40 1.4 1.8
40~60 1.5 2.0
60~80 1.5 2.0

d e F' g
1.7 1.9 2.5 2.7
1.7 1.9 2.4 2.7
2.0 2.1 2.4 3.1
2.1 23 2.6 3.4
2.1 23 2.9 33
2.2 23 3.0 3.4

164

ng= 1.65691 vg=51.12
n,= 1.65996 V.= 50.88

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

N - N¢

=0.012850

nFr- an = 0012970

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.906 0.820
0.956 0.914
0.982 0.965
0.991 0.982
0.996 0.993
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.994
0.996 0.992
0.995 0.991
0.995 0.991
0.995 0.991
0.994 0.988
0.992 0.985
0.991 0.982
0.989 0.979
0.987 0.974
0.977 0.954
0.963 0.928
0.938 0.880
0.880 0.780
0.760 0.580
0.540 0.290
0.210 0.050

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/34

%7  Remarks

CDGM



H-ZBaF4

664355

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.64538
1.64968
1.65576
1.65878
1.65964
1.66045
1.66410
1.66426
1.66869
1.67750
1.67862
1.68852
1.69819
1.71608

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6916300
-9.8442713%10°
2.5683084x107
8.4369764x10™
-1.6573568%10~
6.7123065%10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2297
0.4861
0.2927
0.2366
0.5887

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2266
0.5248
0.2434
0.2334
0.5216

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

T, (C) 605
T, (C) 653
T,0"* (C) 541
T, (C) 577
Ty, (C) 724
0‘-30/70"0(10-7/K) 79
0‘100/300”0(10-7/ K) 95
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 602
Fyu 180
E (10'Pa) 8553
G (10'Pa) 3423
i 0.249
B (10"%/Pa) 2.80

HAeth#: 5 Other Properties

p (g/cm’) 3.11
TN REEREEH
Constants of dn/dt
D, 3.08x107
D, 1.96x10®
D, -1.32x107"°
E, 7.30x10”
E, 5.23x10™"°
Aric(m) 0.276

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0024

AP 0.0005

AP, 0.0004

AP, 0.0034

BFETE (C)

Range of Temperature t C’
-40~-20 0.9 1.8
-20~0 1.9 24
0~20 2.0 2.5
20~40 2.2 2.9
40~60 2.2 3.0
60~80 2.2 3.1

d e F' g
2.1 2.6 3.2 3.9
2.8 3.1 4.0 4.8
3.0 3.2 4.1 5.0
3.2 3.7 4.6 5.4
3.2 3.7 4.6 5.6
3.4 3.7 4.7 5.7

165

ng= 1.66426 V= 35.48
n,= 1.66869 v, = 35.23

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.018720

nFr- an = 0018980

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.931 0.866
0.947 0.897
0.978 0.957
0.987 0.973
0.995 0.991
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.995
0.997 0.995
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.993
0.995 0.991
0.992 0.985
0.988 0.976
0.969 0.939
0.942 0.888
0.876 0.768
0.708 0.501
0.342 0.117

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36

%7  Remarks

CDGM



ng= 1.67103 vg= 47.29 ng-ne = 0.014190

H-ZBaF5 671473 n,= 1.67440 v, = 46.99 ng-ne = 0.014353
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.65601 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.65953 RA(S) 3 2400 0.943 0.889
n, 706.5 1.66441 Dy 1 2200 0.971 0.942
ne 656.3 1.66679 D, 2 2000 0.986 0.972
ne 643.8 1.66745 CR 1 1800 0.992 0.984
Nie-Ne 632.8 1.66808 1600 0.998 0.997
np 589.3 1.67090 1400 0.999 0.998
ny 587.6 1.67103 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.67440 T, (C) 583 1060 0.999 0.998
ng 486.1 1.68098 T, ('C) 652 1000 0.999 0.998
ng: 480.0 1.68181 T (C) 540 950 0.999 0.998
n, 435.8 1.68899 Ti" (C) 580 900 0.998 0.997
ny, 404.7 1.69579 Tio °(C) 728 850 0.998 0.996
n; 365.0 1.70770 03070c(107/K) 68 800 0.995 0.991
000300c(107/K) 85 700 0.995 0.990
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.990
A 2.7282151 600 0.994 0.989
A, -8.0178532x1073 550 0.994 0.989
Ay 2.3279778%107 HUBER Mechanical Properties 500 0.992 0.985
Az -3.6689702x10™ Hy (107Pa) 626 480 0.991 0.983
Ay 1.1767626x107* JN 150 460 0.990 0.980
As -4.6438147x10°° E (107pa) 9696 440 0.988 0.976
G (10'Pa) 3807 420 0.985 0.971
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.273 400 0.976 0.953
Py, 0.2481 P’ 0.2452 B (10"%/Pa) 390 0.964 0.930
Pcs 0.5116  P’c-s  0.5518 380 0.941 0.886
Pic 02987 Py 0.2489 HAhtEBR Other Properties 370 0.890 0.800
P.q 02378 P,y 02351  p(g/em’) 3.58 360 0.790 0.630
Pyr 0.5641  P’yp 0.4999 350 0.580 0.340
I REE R E 340 0.230 0.060
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.41x% 10-6 320
AP from the “Normal Line” D, 1.53x10° 310
AP, -0.0094 D, -6.55x10!! 300
AP -0.0019 E, 6.00x1077 290
APg, -0.0003 E, 6.70x107'° 280
AP, -0.0010 Mk (1m) 0.243

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.1 3.6 4.0 4.4 4.8 5.4 EMF Coloration Code
20~0 35 3.9 43 4.4 5.0 5.6 Ao /s 38/34
0~20 3.6 4.1 45 4.7 5.1 59 Ao /s
20~40 3.7 4.4 4.6 4.8 5.6 6.0
40~60 3.7 4.5 4.7 4.8 55 6.3 £VE Remarks
60~80 3.8 4.7 49 5.1 5.8 6.4

166 CDGM



H-ZBaF16

667484

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8

6
5
5
5
4
4
4
4
3

32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.65212
1.65555
1.66029
1.66260
1.66325
1.66386
1.66660
1.66672
1.67000
1.67637
1.67717
1.68408
1.69060
1.70196

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7163405
-8.0084811x107
2.2067359%107
-1.4321177x10™
7.6703223x10”
-2.7133830x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2491
0.5120
0.2992
0.2382
0.5599

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2464
0.5532
0.2493
0.2356
0.4963

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEF  Thermal Properties

T, (C) 589
T, (C) 644
T ™ (C) 536
Ti" (C) 576
Ti(C) 724
0‘-30/70"0(10-7/K) 71

0‘100/300°C(10-7/K) 88

MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 577
Fyu 163
E (10'Pa) 7648
G (10'Pa) 3000
n 0.275
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.59
TN REEREEH
Constants of dn/dt
D, 3.24x10°
D, 1.54x10®
D, -5.96x10™"
E, 6.09x10”
E, 8.80x10™"°
Aric(m) 0.236

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0133
AP -0.0042
APy, -0.0006
AP,y -0.0034
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 3.4 3.7
20~0 33 3.6
0~20 3.2 4.1
20~40 3.7 43
40~60 3.7 4.4
60~80 3.7 44

d e F' g
4.1 4.3 4.5 5.3
3.9 4.3 4.8 5.3
4.4 4.7 5.3 5.5
4.6 4.8 5.3 6.1
4.5 4.8 5.3 6.3
4.7 4.9 5.8 6.4

167

ng= 1.66672 vg= 48.42
n,= 1.67000 V= 48.13

N - N¢

=0.013769

nFr- an = 0013920

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.943
0.971
0.986
0.992
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.997
0.997
0.996
0.994
0.992
0.991
0.989
0.980
0.969
0.948
0.904
0.810
0.620
0.320

7 (10mm)
0.890
0.943
0.973
0.985
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.995
0.995
0.995
0.992
0.989
0.985
0.982
0.978
0.960
0.938
0.898
0.817
0.650
0.390
0.100

ZEF Coloration Code
Ao /As
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H-ZBaF20

702412

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.68393
1.68801
1.69370
1.69651
1.69730
1.69804
1.70139
1.70154
1.70559
1.71356
1.71457
1.72341
1.73190
1.74719

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8208194
-1.0082365x107
2.5508463x107
3.2956767x10™
5.0256538x10
6.0043240%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2393
0.4986
0.2953
0.2372
0.5777

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2362
0.5379
0.2457
0.2342
0.5119

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (‘) 594
T, (C) 657
T ™ (C) 550
Ti" (C) 591
Tio °(C) 736
0‘-30/70"0(10-7/K) 69
0‘100/300°C(10-7/K) 85
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 594
Fyu 170
E (10'Pa) 9679
G (10'Pa) 3820
i 0.267
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.64
TN REEREEH
Constants of dn/dt
D, 3.06x10°
D, 2.07x10®
D, -8.31x10™"
E, 7.29x10”
E, -1.31x10™"°
Aric(m) 0.250

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0023
AP -0.0005
APy, 0.0004
AP,y 0.0021
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.7 3.9
20~0 2.9 4.1
0~20 3.6 43
20~40 4.0 4.7
40~60 43 4.6
60~80 4.5 4.8

d e F' g
4.6 5.0 5.7 6.3
4.7 4.8 5.6 6.2
4.8 4.9 5.5 6.2
5.0 5.0 5.8 6.9
4.9 5.3 6.0 7.1
5.0 5.3 6.6 7.8
168

ng= 1.70154 vg=41.15
n,= 1.70559 v, = 40.86

N - N¢

=0.017049

nFr- an = 0017270

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.931
0.967
0.986
0.992
0.997
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.999
0.999
0.997
0.996
0.994
0.992
0.988
0.977
0.964
0.933
0.860
0.681
0.315

7 (10mm)
0.867
0.933
0.973
0.985
0.994
0.994
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.999
0.997
0.998
0.998
0.995
0.992
0.988
0.984
0.977
0.954
0.929
0.871
0.740
0.464
0.099

ZEF Coloration Code
Ao /As
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ng= 1.72341 vy= 37.99 ng-ne = 0.019041

H-ZBaF21 723380 n,= 1.72793 V.= 37.72 ng- ner = 0.019297
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
ng 1014.0 1.70402 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.70845 RA(S) 3 2400 0.935 0.873
n, 706.5 1.71472 Dy 1 2200 0.968 0.937
ne 656.3 1.71781 Dy, 2 2000 0.987 0.974
ne 643.8 1.71869 CR 1 1800 0.993 0.986
Ne-Ne 632.8 1.71952 1600 0.997 0.994
np 589.3 1.72325 1400 0.997 0.994
ny 587.6 1.72341 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.72793 T, (C) 607 1060 0.999 0.998
ng 486.1 1.73685 T, ('C) 670 1000 0.999 0.998
ng/ 480.0 1.73798 T (C) 557 950 0.999 0.998
n, 435.8 1.74794 Ti" (C) 591 900 0.999 0.998
ny, 404.7 1.75763 Tio °(C) 738 850 0.999 0.998
n; 365.0 1.77533 03070c(107/K) 76 800 0.998 0.997
000300c(107/K) 88 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.994
A 2.8848835 600 0.997 0.994
A, -9.6395905%107> 550 0.997 0.994
Ay 2.9172134x107 HUBER Mechanical Properties 500 0.994 0.988
Ay 3.0241077x10™ Hy (107Pa) 585 480 0.992 0.985
Ay 5.7628195%10> JN 171 460 0.989 0.979
As 2.4641535%107° E (107pa) 10053 440 0.986 0.973
G (10'Pa) 3973 420 0.980 0.961
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.266 400 0.962 0.926
P, 0.2327 P’ 0.2296 B (10%/Pa) 390 0.940 0.883
Pcs 04916 P’c5  0.5307 380 0.889 0.791
Pic 0.2944 P’y 0.2449 HAhtEBR Other Properties 370 0.772 0.596
P.q 0.2371 P.q 02339  p(g/em’) 3.62 360 0.502 0.252
Py 0.5824  P’,p  0.5161 350 0.141 0.020
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 2.11x 10-6 320
AP from the “Normal Line” D, 1.91x10°® 310
AP -0.0010 D, 2.72x107M 300
APc 0.0000 E, 5.17x107 290
APg, -0.0003 E, 2.72x107'° 280
AP,y 0.0014 Mg (pm) 0.305

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.4 3.3 3.5 3.9 4.6 5.4 EMF Coloration Code
-20~0 2.7 33 3.7 4.0 4.8 5.5 Aso /s 40/35
0~20 3.0 33 3.8 42 4.9 5.8 Do s
20~40 34 3.7 4.1 4.5 5.1 6.3
40~60 3.5 4.0 43 4.6 5.5 6.6 £VE Remarks
60~80 3.8 4.1 4.4 4.7 5.7 6.7

169 CDGM



H-ZBaF50 658509 =
T4 ZE  Refractive Indices W22 Chemical Properties
A (nm) Grade
n, 1014.0 1.64449 RC(S) 1
ng 852.1 1.64780 RA(S) 3
n, 706.5 1.65235 Dy 1
ne 656.3 1.65454 Dy 3
ne 643.8 1.65516 CR 2
Nt 632.8 1.65574
np 589.3 1.65832
ny 587.6 1.65844 #HEF  Thermal Properties
n, 546.1 166152 T, () 652
ny 486.1 1.66749 T, (C) 693
np 480.0  1.66824 T, (C) 589
n, 4358 167473 T," (C) 626
n, 4047  1.68085  T,"(C) 781
n; 3650 L69ISI  ayee(107/K) 75
0‘100/300”0(10-7/ K) 90
FBERARFEE Constants of Dispersion Formula MW/m-K)

Ao 2.6904519

A -7.3635669%10~
Ay 2.2699213x107
Az -7.9459458x10™
Ay 1.6107512x10™
As -6.9296954x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02556
Pe,  0.5205
Pge 03012
Py 02379
P 0.5592

P, 0.2530
Py 0.5626
Py 02507
Py 02354
Py 04961

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

Vg= 50.85
V.= 50.57

=0.012948
nFr- an = 0013082

N - N¢

HUMER Mechanical Properties

Hy (10'Pa) 508
Fyu 156
E (10'Pa) 8592
G (10'Pa) 3359
i 0.279
B (10"%/Pa) 1.71

HAeth#: 5 Other Properties

p (g/cm’) 3.77
TN REEREEH
Constants of dn/dt
D, -1.31x10°
D, 1.42x10°®
D, -3.27x10™"
E, 5.21x107
E, 3.53x10™"°
Aric(m) 0.234

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

AP, -0.0097
AP -0.0014
APy, -0.0008
AP,y 0.0001
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 0.9 1.3
20~0 1.0 1.4
0~20 1.0 1.7
20~40 1.1 1.7
40~60 1.2 1.7
60~80 1.4 1.6

d
1.7
1.6
1.8
1.8
2.0
1.9

e
1.9
1.9
2.0
2.0
2.2
23

170

F
2.0
2.2
23
2.7
2.8
2.7

2.7
2.7
3.0
3.1
3.1
34

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.906 0.820
2200 0.956 0914
2000 0.982 0.965
1800 0.991 0.982
1600 0.996 0.993
1400 0.997 0.995
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.998 0.996
800 0.997 0.994
700 0.996 0.992
650 0.995 0.991
600 0.995 0.991
550 0.995 0.991
500 0.994 0.988
480 0.992 0.985
460 0.991 0.982
440 0.989 0.979
420 0.987 0.974
400 0.977 0.954
390 0.963 0.928
380 0.938 0.880
370 0.880 0.780
360 0.760 0.580
350 0.540 0.290
340 0.210 0.050
330

320

310

300

290

280

ZEF Coloration Code
heo /hs 38/34
Ao /As

%7  Remarks
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H-ZBaF52

670472

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.65502
1.65855
1.66341
1.66579
1.66646
1.66709
1.66990
1.67003
1.67340
1.67999
1.68082
1.68798
1.69476
1.70663

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7262489
-8.5899097x10~
2.2250961x107
-2.8949720%10~
6.8423926x10
-2.1550859x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2486
0.5100
0.2987
0.2374
0.5628

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2459
0.5509
0.2486
0.2347
0.4987

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (‘) 583
T, (C) 652
T ™ (C) 539
Ti" (C) 580
Tio °(C) 728
0‘-30/70"0(10-7/K) 70
0‘100/300°C(10-7/K) 88
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 626
Fyu 159
E (10Pa) 9448
G (10'Pa) 3704
n 0.275
B (10"%/Pa) 2.09

HAeth#: 5 Other Properties

p (g/cm’) 3.57
TN REEREEH
Constants of dn/dt
D, 3.45%10°
D, 1.34x10™®
D, -4.85x10™"
E, 6.62x10”
E, 8.03x10™"°
Aric(m) 0.205

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0100
AP -0.0033
APy, 0.0003
AP,y -0.0025
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 3.4 3.8
20~0 35 42
0~20 3.6 43
20~40 3.7 4.4
40~60 3.8 4.5
60~80 39 4.5

d e F' g
43 4.5 4.6 5.4
4.4 4.8 5.2 5.8
4.5 4.7 5.1 5.9
4.7 4.8 5.5 6.0
4.8 5.3 5.5 6.3
4.9 5.1 5.6 6.5
171

ng= 1.67003 vg= 47.20
n.= 1.67340 V.= 46.90

N - N¢

=0.014197

nFr- an = 0014358

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.941
0.971
0.986
0.991
0.998
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.995
0.995
0.995
0.994
0.994
0.992
0.991
0.990
0.988
0.985
0.976
0.964
0.941
0.890
0.790
0.580
0.230

7 (10mm)
0.886
0.942
0.972
0.982
0.996
0.998
0.998
0.998
0.998
0.998
0.997
0.996
0.991
0.990
0.990
0.989
0.989
0.985
0.983
0.980
0.976
0.971
0.953
0.930
0.886
0.800
0.630
0.340
0.060

ZEF Coloration Code
Ao /As
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H-ZF1

648338

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.62849
1.63284
1.63902
1.64209
1.64298
1.64380
1.64752
1.64769
1.65222
1.66124
1.66240
1.67257
1.68257
1.70122

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6361870
-9.7034146x10°
2.5550262x107
1.0061041x107
-4.2521904%107
9.0637539%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2273
0.4833
0.2926
0.2367
0.5920

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2240
0.5221
0.2425
0.2333
0.5237

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 546
T, (C) 579
T) o™ () 480
T, (C) 516
Ty, (C) 644
0‘-30/70"0(10-7/K) 91
0‘100/300°C(10-7/K) 117
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 507
Fyu 96

E (10'Pa) 8050
G (10'Pa) 3228
i 0.247
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.73
TN REEREEH
Constants of dn/dt
D, -4.73x10°
D, 1.27x10°®
D, -8.17x10™"
E, 8.61x107
E, 9.43x10™"°
Aric(m) 0.263

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0049
AP 0.0016
AP, 0.0002
AP, 0.0039
BFEHE (C)
Range of Temperature t C’
-40~-20 -0.8 -0.2
-20~0 -0.7 0.1
0~20 -0.6 0.5
20~40 -0.5 0.5
40~60 -0.4 0.5
60~80 -0.2 0.5

d e F' g
0.0 0.2 1.2 22
0.5 1.1 1.4 2.5
0.8 1.0 1.6 2.8
0.8 1.0 1.9 2.8
0.7 1.0 2.2 3.2
0.7 1.1 2.4 3.4

172

ng=1.64769 vg=33.84
n,= 1.65222 V.= 33.58

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.019140

nFr- an = 0019421

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.917 0.841
0.940 0.884
0.972 0.944
0.984 0.969
0.995 0.991
0.996 0.993
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.999 0.998
0.998 0.997
0.997 0.995
0.996 0.992
0.995 0.990
0.994 0.988
0.991 0.983
0.981 0.962
0.961 0.923
0.908 0.824
0.744 0.553
0.361 0.130

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As
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H-ZF1A

648339

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.62847
1.63286
1.63904
1.64211
1.64299
1.64381
1.64753
1.64769
1.65221
1.66123
1.66237
1.67256
1.68256
1.70128

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6381980
-1.0932090x107
2.4499274x107
1.2551829%107
-7.2881109%107
1.0654606x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2297
0.4840
0.2919
0.2365
0.5928

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2265
0.5226
0.2425
0.2332
0.5257

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 601
T, (C) 625
T ™ (C) 537
Ti" (C) 572
Ty °(C) 694
0‘-30/70"0(10-7/K) 85
0‘100/300°C(10-7/K) 103
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 523
Fa 147
E (10'Pa) 8262
G (10'Pa) 3338
i 0.237
B (10"%/Pa) 2.72

HAeth#: 5 Other Properties

p (g/cm’) 2.79
TN REEREEH
Constants of dn/dt
D, -1.82x10°
D, 1.43x10°®
D, -4.38x10™"
E, 7.11x107
E, 9.66x10"°
Aric(m) 0.289

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0077

AP 0.0021

AP, 0.0009

AP, 0.0048

BFETE (C)

Range of Temperature t C’
-40~-20 0.7 1.4
-20~0 0.8 1.4
0~20 0.9 1.5
20~40 1.1 1.6
40~60 1.1 1.9
60~80 1.1 2.0

d e F' g
1.6 1.8 2.6 3.6
1.8 2.0 2.8 3.9
2.0 22 3.0 3.9
22 2.4 33 43
22 2.6 3.6 4.6
2.2 2.7 3.7 4.9

173

ng=1.64769 vg= 33.89
n,= 1.65221 Vo= 33.65

N - N¢

=0.019113

nFr- an = 0019384

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.923
0.943
0.975
0.986
0.995
0.997
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.997
0.997
0.996
0.995
0.994
0.993
0.990
0.987
0.972
0.944
0.872
0.667
0.251

7 (10mm)
0.852
0.889
0.950
0.972
0.991
0.995
0.998
0.998
0.998
0.998
0.998
0.998
0.996
0.996
0.995
0.994
0.993
0.990
0.988
0.986
0.981
0.974
0.944
0.891
0.761
0.445
0.063

ZEF Coloration Code
Ao /As

39/36
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H-ZF2

673322

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.65187
1.65655
1.66326
1.66661
1.66756
1.66846
1.67252
1.67270
1.67764
1.68751
1.68879
1.70005
1.71116
1.73203

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7074854
-8.7685310x10~
3.0735315%107
2.4015535%10™
8.9343009x10
3.6522904x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2238
0.4811
0.2912
0.2364
0.5997

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2205
0.5187
0.2420
0.2329
0.5305

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 589
T, (C) 629
T ™ (C) 526
Ti" (C) 563
Tio °(C) 691
0‘-30/70"0(10-7/K) 85
0‘100/300°C(10-7/K) 106
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 552
Fa 143
E (10'Pa) 8321
G (10'Pa) 3352
i 0.241
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.90
i iR R ECE I
Constants of dn/dt
D, -3.46x10°
D, 1.39x10®
D, -5.89x10™"
E, 8.03x10”
E, 1.18x10”
Aric(m) 0.271

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0071

AP 0.0033

AP, 0.0004

AP, 0.0088

BFEHE (C)

Range of Temperature t C’
-40~-20 -0.4 0.3
-20~0 -0.1 0.8
0~20 0.1 1.2
20~40 0.1 1.1
40~60 0.4 1.1
60~80 0.4 1.2

d e F' g
0.7 1.1 1.4 2.1
1.0 1.2 2.6 33
1.3 1.4 2.1 3.4
1.2 1.4 2.6 3.4
1.6 22 2.9 4.1
1.7 22 3.1 43
174

ng= 1.67270 vg=32.17
n,= 1.67764 V.= 31.92

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.020910

nFr- an = 0021227

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.922 0.851
0.942 0.888
0.974 0.948
0.985 0.970
0.995 0.990
0.996 0.993
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.997 0.994
0.996 0.993
0.996 0.993
0.996 0.993
0.996 0.993
0.994 0.989
0.993 0.987
0.991 0.983
0.988 0.977
0.985 0.970
0.967 0.933
0.935 0.874
0.850 0.723
0.623 0.388
0.202 0.041

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36

%7  Remarks
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Z7F2

673322

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.65206
1.65662
1.66326
1.66661
1.66756
1.66846
1.67252
1.67270
1.67765
1.68752
1.68878
1.69985
1.71066
1.73049

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7082044
-7.9417116x10°
2.9222478x107
8.8493162x10™
6.6862056x107
5.6590277x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2181
0.4778
0.2914
0.2367
0.5896

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2149
0.5155
0.2423
0.2332
0.5215

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (C) 430
T, ('C) 480
T) o™ () 414
T)o" () 434
T, %(C) 586
0‘-30/70"0(10-7/K) 85
0‘100/300°C(10-7/K) 95
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 400
Fyu 95

E (10'Pa) 5548
G (10'Pa) 2256
i 0.229
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.08
i iR R ECE I
Constants of dn/dt
D, 7.92x107
D, 2.05x10®
D, 2.60x10™"
E, 1.28x10°°
E, 3.74x10"°
Aric(m) 0.232

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0020

AP 0.0000

AP, 0.0000

AP, -0.0014

BFETE (C)

Range of Temperature t C’
-40~-20 2.3 33
-20~0 2.5 35
0~20 24 4.0
20~40 2.5 3.9
40~60 3.1 4.1
60~80 3.8 5.1

d e F' g
3.6 3.9 4.7 6.1
4.3 4.7 5.8 7.4
4.4 4.8 6.0 7.3
4.4 4.7 5.8 7.3
4.8 5.5 6.6 7.5
5.5 6.0 7.3 8.8
175

ng= 1.67270 vg= 32.17
n,= 1.67765 v.=31.93

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

N - N¢

=0.020909

nFr- an = 0021221

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.963 0.928
0.970 0.941
0.979 0.958
0.990 0.980
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.999
0.999 0.999
0.999 0.999
0.999 0.999
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.997 0.994
0.994 0.989
0.989 0.977
0.983 0.967
0.979 0.958
0.948 0.899
0.890 0.790
0.730 0.530
0.380 0.140

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/34
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H-ZF3

717295

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.69329
1.69879
1.70649
1.71032
1.71142
1.71245
1.71715
1.71736
1.72310
1.73464
1.73613
1.74928
1.76234
1.78714

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8572218
-1.7728365%107
2.5963405%107
3.4434958x107
-3.1931857x10™
2.6826912x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2262
0.4741
0.2893
0.2362
0.6019

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2226
0.5112
0.2404
0.2324
0.5321

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 591
T, ('C) 628
T ™ (C) 531
Ti" (C) 566
Tio °(C) 683
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 112
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 520
Fyu 189
E (10'Pa) 8826
G (10'Pa) 3518
i 0.254
B (10"%/Pa) 2.50

HAeth#: 5 Other Properties

p (g/cm’) 3.06
i iR R ECE I
Constants of dn/dt
D, -4.25%10°
D, 1.21x10®
D, -1.18x107"°
E, 8.31x107
E, 1.26x10”
Aric(m) 0.293

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0151

AP 0.0027

AP, 0.0011

AP, 0.0065

BFEHE (C)

Range of Temperature t C’
-40~-20 -1.3 -0.4
-20~0 -0.4 0.5
0~20 -0.2 0.7
20~40 -0.2 0.6
40~60 -0.3 0.6
60~80 -0.3 0.7

d e F' g
-0.1 0.2 1.7 23
0.8 1.0 2.1 3.6
1.0 1.2 23 3.7
0.9 1.1 2.6 3.8
1.0 1.8 2.9 4.2
1.1 1.8 3.0 4.4
176

ng=1.71736 V= 29.50
n,= 1.72310 V.= 2927

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

ng-ne = 0.024318
nFr- an = 0024707

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.900 0.810
0.933 0.871
0.967 0.935
0.981 0.963
0.994 0.988
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.993
0.994 0.989
0.993 0.986
0.990 0.981
0.985 0.971
0.976 0.953
0.944 0.892
0.899 0.809
0.793 0.629
0.530 0.281
0.141 0.020

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36
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ZF3

717295

T4 ZE  Refractive Indices

A (nm)

ng 1014.0
ng 852.1
n, 706.5
ne 656.3
ne 643.8
Ne-Ne 632.8
np 589.3
ng 587.6
n, 546.1
ng 486.1
Ng/ 480.0
n, 435.8
ny, 404.7
n; 365.0

1.69375
1.69892
1.70649
1.71032
1.71142
1.71245
1.71715
1.71736
1.72311
1.73464
1.73612
1.74915
1.76195
1.78568

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 2.8475852

A -1.0508828x107
Ay 3.0945093x107
As 2.1369640%107
Ay -1.3104012x10™
As 1.4242887x107

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02126
Pe,  0.4688
Poc  0.2894
Py 02364
P 0.5967

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2093
0.5060
0.2405
0.2327
0.5275

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

-0.0038
-0.0027
0.0009
0.0012

AP¢,
AP¢
APg
AP,y

T REE R
BEWEE (C)
Range of Temperature

-40~-20

20~0
0~20
20~40
40~60
60~80

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 2
CR 1

#MEF  Thermal Properties

Tg (C) 435
T, ('C) 475
Tio'*? (C) 418
Ty (C) 440
T *(C) 574
0‘-30/70"0(10-7/K) 83
0‘100/300°C(10-7/K) 95
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 390
Fyu 107
E (10'Pa) 5460
G (10'Pa) 2210
i 0.235
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.46
i iR R ECE I
Constants of dn/dt
D, 3.61x10°
D, 2.44x10®
D, -3.11x10™°
E, 1.38x10°°
E, 1.20x10”
Aric(m) 0.261

Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

3.0
35
4.1
4.6
4.1
4.2

C’
3.5
44
53
6.1
6.1
6.3

d e F’ g
3.7 4.9 6.3 7.1
53 6.1 7.7 9.4
6.1 7.4 8.3 10.2
7.0 7.5 8.8 10.9
6.3 6.2 8.9 10.5
6.4 7.0 9.5 10.7

177

ng= 1.71736 vg= 29.50
n.= 1.72311 V.= 29.27

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

Np-N¢c = 0.024317
nFr- an = 0024703

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.930 0.865
0.955 0.912
0.978 0.956
0.985 0.970
0.990 0.980
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.999
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.996 0.993
0.994 0.988
0.992 0.984
0.985 0.970
0.969 0.939
0.950 0.900
0.920 0.840
0.860 0.740
0.720 0.520
0.420 0.180
0.070 0.010

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

39/34
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ng= 1.72825 vy= 28.32 ng-ne = 0.025716

H-ZF4A 728283 n,= 1.73432 v, = 28.10 ng-ne = 0.026133
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.70320 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.70872 RA(S) 1 2400 0.934 0.872
n, 706.5 1.71677 Dy 1 2200 0.956 0914
ne 656.3 1.72082 D, 1 2000 0.979 0.958
ne 643.8 1.72198 CR 1 1800 0.987 0.975
Nie-Ne 632.8 1.72307 1600 0.996 0.992
np 589.3 1.72803 1400 0.997 0.995
ny 587.6 1.72825 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.73432 T, (C) 593 1060 0.999 0.998
ng 486.1 1.74656 T, ('C) 629 1000 0.999 0.998
ng: 480.0 1.74811 T (C) 537 950 0.999 0.998
n, 435.8 1.76219 Ti" (C) 571 900 0.999 0.998
ny, 404.7 1.77623 Tio °(C) 684 850 0.999 0.998
n; 365.0 1.80316 03070c(107/K) 93 800 0.998 0.997
100300 (107/K) 112 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.8766704 600 0.996 0.993
A, -1.0852179x107> 550 0.996 0.993
Ay 3.4845421x107 HUBER Mechanical Properties 500 0.992 0.985
As 1.6357152x107 Hy (107Pa) 524 480 0.991 0.982
Ay -8.1534432x107 Fyu 192 460 0.988 0.976
As 1.7934608x107 E (107pa) 8774 440 0.982 0.965
G (10'Pa) 3496 420 0.971 0.942
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.255 400 0.934 0.873
Py, 0.2147 P’ 02112 B (10"%/Pa) 2.73 390 0.883 0.779
Pcs 04705 P’cs  0.5074 380 0.758 0.574
Pyc 028389 Py 0.2399 HAhtEBR Other Properties 370 0.462 0.213
P.q 02360 P,y 02323  p(g/em’) 3.05 360
Pyr 0.6078 P’y 0.5388 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -6.08% 10-6 320
AP from the “Normal Line” D, 2.36x107° 310
AP 0.0055 D, 2.80x107'! 300
AP 0.0018 E, 1.20x10°° 290
APg, 0.0019 E, -6.10x107"° 280
AP, 0.0103 Mk (1m) 0.244

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.6 0.3 0.4 0.8 1.7 3.0 . Coloration Code
-20~0 -1.6 0.2 0.4 0.9 2.0 3.3 Ago /As 41/37
0~20 -15 0.1 0.4 0.9 2.1 3.4 Ao /s
20~40 0.9 0.3 0.7 1.0 22 3.6
40~60 0.4 0.5 0.9 1.3 2.6 4.1 &Y  Remarks
60~80 0.0 0.7 12 1.7 3.2 4.6

178 CDGM



ng= 1.72825 vy= 28.32 ng-ne = 0.025716

H-ZF4AGT 728283 n,= 1.73432 v, = 28.10 ng-ne = 0.026133
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140 170320  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.70872 RA(S) 1 2400 0.931 0.867
n, 706.5 1.71677 Dy 1 2200 0.955 0911
ne 656.3 1.72082 Dy 1 2000 0.978 0.957
ner 643.8 1.72198 CR 1 1800 0.987 0.974
Niene 632.8 1.72307 1600 0.995 0.991
np 589.3 1.72803 1400 0.997 0.994
ny 587.6 1.72825 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.73432 T, (C) 593 1060 0.999 0.998
ng 486.1 1.74656 T, ('C) 629 1000 0.999 0.998
N 480.0 174811 T, () 537 950 0.999 0.998
n, 4358 176219 T,," (0) 571 900 0.999 0.998
n, 404.7 177623 T,(C) 684 850 0.999 0.998
n; 365.0 180316 aym0c(107/K) 93 800 0.998 0.997
10000 (107/K) 112 700 0.998 0.996
EBUAREH Constants of ispersion Formata  A(W/m-K) 650 0.997 0.995
Ay 2.8766704 600 0.997 0.995
A, -1.0852179x107> 550 0.996 0.993
Ay 3.4845421x107 HUBER Mechanical Properties 500 0.993 0.987
As 1.6357152x107 Hy (107Pa) 524 480 0.992 0.984
Ay -8.1534432x107 Fyu 192 460 0.990 0.981
As 1.7934608x107 E (107pa) 8774 440 0.986 0.972
G (10'Pa) 3496 420 0.977 0.955
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.255 400 0.946 0.894
P, 02147 P, 02112 B (10"%Pa) 2.73 390 0.897 0.804
Pe, 04705 Pe 05074 380 0.776 0.602
Pyc 02889 Py 0.2399 HAhtEE  Other Properties 370 0.483 0.233
Pg 02360 P 02323  p(gem’) 3.05 360
P,r 06078 P, 0.5388 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -6.08% 10-6 320
AP from the “Normal Line” D, 2.36x107° 310
AP 0.0055 D, 2.80x107'! 300
AP 0.0018 E, 1.20x10°° 290
APg, 0.0019 E, -6.10x107"° 280
AP, 0.0103 Mk (um) 0.244

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 -1.6 0.3 0.4 0.8 1.7 3.0 B Coloration Code
-20~0 -1.6 0.2 0.4 0.9 2.0 3.3 Ago /As 410/365
0~20 -1.5 0.1 0.4 0.9 2.1 3.4 Ao /s
20~40 0.9 0.3 0.7 1.0 22 3.6
40~60 0.4 0.5 0.9 1.3 2.6 4.1 &Y  Remarks
60~80 0.0 0.7 12 1.7 3.2 4.6

179 CDGM



7F4

728283

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.70324
1.70882
1.71679
1.72082
1.72198
1.72307
1.72803
1.72825
1.73432
1.74654
1.74811
1.76207
1.77601

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8923490
-1.7933942x10™
2.3009472x107
5.6390617x10
-6.9815495x10™
5.2528998x10

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2170
0.4666
0.2890
0.2361
0.6038

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2135
0.5036
0.2401
0.2323
0.5341

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 3
Dy 1
Dy 6
CR 1

#4MEBF  Thermal Properties

T, (C) 407
T, ('C) 454
T,0"* (C) 364
T, (C) 398
Ty, (C)

0‘-30/70"0(10-7/K) 96
0‘100/300°C(10-7/K) 111
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 366
Fyu 135
E (10'Pa) 5295
G (10'Pa) 2126
i 0.245
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.51
TN REEREEH
Constants of dn/dt
D, -3.94x10°
D, 1.20x10°®
D, -6.11x10™"
E, 8.57x107
E, 1.51x10”
Aric(m) 0.293

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0040
AP -0.0020
AP, 0.0008
AP, 0.0064
BFETE (C)
Range of Temperature t C’
-40~-20 0.0 0.2
-20~0 0.0 0.4
0~20 -0.1 0.8
20~40 -0.2 1.1
40~60 -0.3 1.0
60~80 -0.1 1.1

d e F' g
0.4 1.1 1.5 2.8
0.7 1.2 2.5 4.0
1.1 1.5 2.5 4.2
1.4 1.9 2.8 42
1.4 2.0 3.2 4.7
1.8 2.1 3.6 5.4

180

ng= 1.72825 vg= 28.32
n,= 1.73432 Vo= 28.10

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

N - N¢

=0.025716

nFr- an = 0026133

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.939 0.881
0.958 0.918
0.979 0.958
0.989 0.978
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.996
0.997 0.995
0.995 0.991
0.993 0.986
0.989 0.979
0.984 0.968
0.974 0.949
0.951 0.904
0.930 0.864
0.890 0.800
0.840 0.700
0.690 0.480
0.400 0.160

350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/35

%7  Remarks

CDGM



H-ZFS

740283

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.71452
1.72014
1.72831
1.73245
1.73363
1.73474
1.73977
1.74000
1.74617
1.75861
1.76021
1.77453
1.78884

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9135839
-1.0593032x107
3.6634924x107
1.3464301x10°
-3.4696778%10~
1.5917092x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2149
0.4707
0.2887
0.2359
0.6087

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2114
0.5074
0.2396
0.2321
0.5387

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 612
T, (C) 637
T ™ (C) 550
Ti" (C) 583
Tio °(C) 703
0‘-30/70"0(10-7/K) 89
0‘100/300°C(10-7/K) 108
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 563
Fyu 184
E (10'Pa) 9061
G (10'Pa) 3604
n 0.257
B (10"%/Pa) 2.52

HAeth#: 5 Other Properties

p (g/cm’) 3.16
i iR R ECE I
Constants of dn/dt
D, -4.09x10°
D, 1.23x10®
D, -2.03x10™"
E, 7.19x107
E, 1.12x10”
Aric(m) 0.315

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0060

AP 0.0021

AP, 0.0016

AP, 0.0112

BFEHE (C)

Range of Temperature t C’
-40~-20 -1.5 -0.9
-20~0 -0.1 0.8
0~20 -0.2 0.7
20~40 -0.3 0.6
40~60 0.0 0.6
60~80 -0.1 1.5

d e F' g
0.3 1.1 1.4 3.1
1.2 1.9 2.1 3.6
0.8 1.1 23 3.8
0.8 1.2 23 42
1.0 1.3 2.7 4.3
1.9 23 3.9 5.4

181

ng= 1.74000 vg= 28.30
n,= 1.74617 V.= 28.07

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380

N - N¢

=0.026152

nFr- an = 0026584

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.906 0.820
0.940 0.884
0.971 0.942
0.983 0.966
0.994 0.988
0.996 0.993
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.997 0.995
0.996 0.993
0.996 0.993
0.993 0.987
0.991 0.982
0.988 0.976
0.982 0.964
0.971 0.942
0.935 0.875
0.885 0.783
0.763 0.582
0.468 0.219

370
360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/36

%7  Remarks

CDGM



ng= 1.75520 vg= 27.53 ng-ne = 0.027432

H-ZF6 755275 n,= 1.76167 v, = 27.31 np- ner = 0.027888
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.72861 RC(S) 2 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.73446 RA(S) 1 2400 0.932 0.868
n, 706.5 1.74300 Dy 1 2200 0.956 0.914
ne 656.3 1.74729 D, 1 2000 0.980 0.960
nes 643.8 1.74852 CR 1 1800 0.988 0.975
Nie-Ne 632.8 1.74968 1600 0.996 0.991
np 589.3 1.75496 1400 0.997 0.994
ny 587.6 1.75520 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.76167 T, (C) 619 1060 0.999 0.998
ng 486.1 1.77472 T, ('C) 650 1000 0.999 0.998
np 480.0 1.77641 T (C) 560 950 0.999 0.998
n, 435.8 1.79139 Ti" (C) 595 900 0.999 0.998
ny, 404.7 1.80641 Tio °(C) 710 850 0.999 0.998
n; 365.0 03070c(107/K) 87 800 0.999 0.997
100300 (107/K) 104 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.995
A 2.9632067 600 0.996 0.993
A, -1.2127495x107> 550 0.996 0.993
Ay 3.6436581x107 HUBER Mechanical Properties 500 0.992 0.985
A, 2.1257993x107 Hy (107Pa) 523 480 0.990 0.981
Ay -1.3010015%10™ Fyu 188 460 0.988 0.976
As 2.1414106x107 E (107pa) 9087 440 0.983 0.967
G (10'Pa) 3633 420 0.974 0.948
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.251 400 0.940 0.883
Py, 0.2133 P’ 02098 B (10"%/Pa) 2.60 390 0.889 0.791
Pcs 04677 Pcg  0.5042 380 0.758 0.574
Pic 02882 Py 0.2394 HAhtEBR Other Properties 370 0.436 0.190
P.q 02360 P,y 02321  p(g/em’) 3.24 360
Pyr 0.6077 P’y 0.5371 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.02% 10-6 320
AP from the “Normal Line” D, 1.67x10° 310
AP 0.0050 D, -4.87x107"2 300
AP 0.0009 E, 8.17x107 290
APg, 0.0013 E, 1.59x10”° 280
AP, 0.0089 Mk (1m) 0.303

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.1 0.4 0.6 1.9 2.0 22 B Coloration Code
-20~0 0.3 0.6 12 1.7 22 3.6 Ago /As 41/37
0~20 0.5 0.3 12 0.7 2.7 4.1 Ao /s
20~40 0.1 0.4 1.2 1.5 3.2 4.8
40~60 0.7 1.3 2.1 1.9 4.1 5.4 £VE Remarks
60~80 0.7 1.5 2.0 2.3 4.0 54

182 CDGM



ZF6

755275

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.72888
1.73457
1.74300
1.74729
1.74852
1.74968
1.75496
1.75520
1.76168
1.77472
1.77640
1.79120
1.80585
1.83320

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9628600
-1.0407782x107
3.5644124x107
2.4569921x107
-1.4961589x10™
1.7782775%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2074
0.4637
0.2884
0.2363
0.6008

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2041
0.5003
0.2396
0.2325
0.5308

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#MEF  Thermal Properties

T, (C) 420
T, ('C) 465
T) o™ () 414
T, (C) 435
T *(C) 556
0‘-30/70"0(10-7/K) 80
0‘100/300”0(10-7/ K) 94
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 380
Fa 148
E (10'Pa) 5472
G (10'Pa) 2250
i 0.216
B (10"%/Pa)

HAeth#: 5 Other Properties
p (g/cm’) 4.78

A ERERBE
Constants of dn/dt

Arg (pm)

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0048
AP -0.0031
APy, 0.0008
AP,y 0.0020
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 3.9 5.9
20~0 4.8 6.2
0~20 5.8 7.1
20~40 6.0 7.6
40~60 6.1 8.0
60~80 6.2 8.3

d e F' g
6.5 6.9 7.8 9.7
7.4 7.6 8.6 11.8
7.8 8.5 9.1 12.6
8.1 9.0 9.7 13.5
8.6 9.4 10.4 13.8
8.8 10.0 11.2 14.2

183

ng= 1.75520 V= 27.53
n,= 1.76168 v, = 27.32

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

N - N¢

=0.027432

nFr- an = 0027881

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.930 0.865
0.955 0.912
0.978 0.956
0.985 0.970
0.992 0.984
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.994
0.996 0.993
0.992 0.984
0.983 0.966
0.960 0.920
0.930 0.870
0.880 0.780
0.780 0.610
0.530 0.290
0.170 0.030

350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/35

%7  Remarks

CDGM



H-ZFT7LA

805255

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1

4
4
4
3

80.0
35.8
04.7
65.0

1.77506
1.78155
1.79121
1.79611
1.79752
1.79885
1.80491
1.80518
1.81263
1.82774
1.82970
1.84710
1.86458

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1193017
-1.2095499x107
4.2757938%107
2.4982548x107
-1.1678515x10™
2.2804785%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2052
0.4603
0.2868
0.2355
0.6121

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2017
0.4963
0.2381
0.2315
0.5407

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 580
T, (C) 615
T ™ (C) 530
Ti" (C) 558
Tio °(C) 678
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 113
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 513
Fyu 192
E (10'Pa) 8994
G (10'Pa) 3555
i 0.265
B (10"%/Pa) 2.65

HAeth#: 5 Other Properties

p (g/cm’) 3.35
TN REEREEH
Constants of dn/dt
D, -7.02x10°
D, 1.12x10°®
D, -1.80x10™"
E, 8.78x107
E, 1.42x10”
Aric(m) 0.310

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0007
AP -0.0016
APy, 0.0021
AP,y 0.0098
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 25 1.2
20~0 2.0 13
0~20 -1.8 -1.4
20~40 -2.0 -1.0
40~60 -1.8 -1.0
60~80 -0.8 -0.2

d e F' g
-0.7 -0.5 0.5 2.1
-1.0 -0.3 1.3 2.6
-0.4 -0.1 1.7 2.8
-0.6 0.0 1.7 3.1
0.2 0.3 1.9 4.4
0.0 0.4 2.1 4.6

184

ng= 1.80518 vg= 25.46
n,= 1.81263 V.= 25.25

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.031630

nFr- an = 0032180

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.924 0.854
0.958 0.917
0.976 0.953
0.986 0.973
0.996 0.992
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.996 0.993
0.992 0.985
0.991 0.982
0.988 0.976
0.982 0.965
0.970 0.940
0.936 0.877
0.900 0.810
0.804 0.647
0.556 0.309
0.145 0.021

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

43/37

%7  Remarks

CDGM



H-ZF7LAGT

805255

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.77506
1.78155
1.79121
1.79611
1.79752
1.79885
1.80491
1.80518
1.81263
1.82774
1.82970
1.84710
1.86458

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1193017
-1.2095499x107
4.2757938%107
2.4982548x107
-1.1678515x10™
2.2804785%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2052
0.4603
0.2868
0.2355
0.6121

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2017
0.4963
0.2381
0.2315
0.5407

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 580
T, (C) 615
T ™ (C) 530
Ti" (C) 558
Tio °(C) 678
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 113
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 513
Fyu 192
E (10'Pa) 8994
G (10'Pa) 3555
i 0.265
B (10"%/Pa) 2.65

HAeth#: 5 Other Properties

p (g/cm’) 3.35
TN REEREEH
Constants of dn/dt
D, -7.02x10°
D, 1.12x10°®
D, -1.80x10™"
E, 8.78x107
E, 1.42x10”
Aric(m) 0.310

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0007
AP -0.0016
APy, 0.0021
AP,y 0.0098
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 25 1.2
20~0 2.0 13
0~20 -1.8 -1.4
20~40 -2.0 -1.0
40~60 -1.8 -1.0
60~80 -0.8 -0.2

d e F' g
-0.7 -0.5 0.5 2.1
-1.0 -0.3 1.3 2.6
-0.4 -0.1 1.7 2.8
-0.6 0.0 1.7 3.1
0.2 0.3 1.9 4.4
0.0 0.4 2.1 4.6

185

ng= 1.80518 vg= 25.46
n,= 1.81263 V.= 25.25

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.031630

nFr- an = 0032180

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.919 0.845
0.955 0911
0.975 0.950
0.985 0.971
0.995 0.991
0.998 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.993 0.986
0.990 0.981
0.988 0.976
0.982 0.964
0.972 0.945
0.944 0.891
0.908 0.824
0.812 0.659
0.550 0.303
0.134 0.018

360
350
340
330
320
310
300
290
280

O Coloration Code
Ao /As

420/360

%7  Remarks

CDGM



ZF7

806254

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.77620
1.78261
1.79223
1.79716
1.79857
1.79991
1.80600
1.80627
1.81377
1.82894
1.83089
1.84832
1.86567
1.89857

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1221966
-1.0649791x107
4.2191871x107
2.8937660x107
-1.6523594x10™
2.3291810%x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2017
0.4578
0.2867
0.2360
0.6098

P’
P’C’,s
Pryc
P’e,d
Pyp

0.1984
0.4939
0.2383
0.2321
0.5394

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 5
CR 1

#4MEF  Thermal Properties

T, (‘) 430
T, (C) 467
T ™ (C) 392
Ty (C) 423
Ti(C) 549
0‘-30/70"0(10-7/K) 79
0‘100/300”0(10-7/ K) 90
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 361
Fa 143
E (10'Pa) 5451
G (10'Pa) 2187
i 0.246
B (10"%/Pa)

HAeth#: 5 Other Properties
p (g/em’) 5.19

A ERERBE
Constants of dn/dt

Arg (pm)

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0062
AP -0.0039
APy, 0.0017
AP,y 0.0073
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 4.2 6.2
20~0 4.1 6.5
0~20 53 7.6
20~40 5.8 7.8
40~60 5.9 8.6
60~80 7.7 10.2

d e F’ g
7.2 8.2 10.1 12.7
7.2 8.4 10.2 13.3
8.3 9.2 11.9 14.7
8.6 9.5 12.3 15.0

9.4 10.1 12.9 15.3
11.1 13.0 15.2 17.6

186

ng= 1.80627 vg= 25.37
n.= 1.81377 V.= 25.18

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.031780

nFr- an = 0032313

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.958 0.918
0.974 0.948
0.987 0.975
0.994 0.988
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.994
0.995 0.990
0.992 0.984
0.988 0.976
0.980 0.961
0.963 0.927
0.916 0.839
0.870 0.750
0.780 0.610
0.610 0.370
0.300 0.090

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

43/36

%7  Remarks

CDGM



ny= 1.80518 vy= 25.46 ng-ne = 0.031620

ZFTL 805255 n,= 1.81265 v, = 25.27 np- ner = 0.032161
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.77524 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.78162 RA(S) 3 2400 0.950 0.903
n, 706.5 1.79120 Dy 1 2200 0.965 0.931
ne 656.3 1.79611 Dy, 4 2000 0.980 0.960
ne 643.8 1.79752 CR 1 1800 0.990 0.980
Ne-Ne 632.8 1.79885 1600 0.996 0.992
np 589.3 1.80491 1400 0.999 0.998
ny 587.6 1.80518 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.81265 T, (C) 430 1060 0.999 0.998
ng 486.1 1.82773 T, ('C) 465 1000 0.999 0.998
ng/ 480.0 1.82968 T (C) 383 950 0.999 0.998
n, 435.8 1.84701 Ti" (C) 423 900 0.999 0.998
ny, 404.7 1.86427 Tio °(C) 549 850 0.999 0.998
n; 365.0 1.89697 03070c(107/K) 79 800 0.998 0.996
000300c(107/K) 91 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 3.1172453 600 0.997 0.995
A, -9.7795868%107> 550 0.997 0.994
Ay 4.3175256x107 HUBER Mechanical Properties 500 0.994 0.989
Ay 2.5227958%107 Hy (107Pa) 330 480 0.991 0.982
Ay -1.1739974x10™ Fyu 143 460 0.986 0.973
As 2.0788116x107 E (10'Pa) 5484 440 0.977 0.955
G (10'Pa) 2237 420 0.956 0914
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.226 400 0.900 0.810
P, 0.2018 P’ 0.1984 B (10%/Pa) 0.66 390 0.840 0.710
Pcs 04583 P’cy 04944 380 0.750 0.560
Pic 0.2870 P’y 0.2384 HAhtEBR Other Properties 370 0.570 0.320
P.q 02360 P,y 02320  p(g/em’) 5.19 360 0.280 0.080
Py 0.6097  P’yp  0.5389 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 4.87x 10-6 320
AP from the “Normal Line” D, 2.39x10° 310
APc, -0.0062 D, -5.51x10™M 300
AP -0.0037 E, 1.91x10°° 290
APg, 0.0015 E, 1.48x107° 280
AP,y 0.0074 Mg (pm) 0.253

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 5.0 6.8 7.6 8.5 11.1 11.7 EE Coloration Code
-20~0 5.2 7.4 8.0 8.6 11.1 14.5 Ago/As 43/36
0~20 5.6 8.0 8.9 9.8 11.6 14.9 Ao /hs
20~40 5.7 8.5 9.3 10.4 12.2 15.1
40~60 6.0 9.0 9.6 10.8 12.8 15.6 &¥E  Remarks
60~80 7.0 9.2 9.7 11.2 14.1 16.6

187 CDGM



ny= 1.80518 vy= 25.46 ng-ne = 0.031620

ZFTLGT 805255 n,= 1.81265 V.= 25.27 np- ne = 0.032161
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.77524 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.78162 RA(S) 3 2400 0.961 0.923
n, 706.5 1.79120 Dy 1 2200 0.975 0.951
ne 656.3 1.79611 Dy, 4 2000 0.987 0.975
ne 643.8 1.79752 CR 1 1800 0.993 0.987
Ne-Ne 632.8 1.79885 1600 0.999 0.998
np 589.3 1.80491 1400 0.999 0.998
ny 587.6 1.80518 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.81265 T, (C) 430 1060 0.999 0.998
ng 486.1 1.82773 T, ('C) 465 1000 0.999 0.998
ng/ 480.0 1.82968 T (C) 383 950 0.999 0.998
n, 435.8 1.84701 Ti" (C) 423 900 0.999 0.998
ny, 404.7 1.86427 Tio °(C) 549 850 0.999 0.998
n; 365.0 1.89697 03070c(107/K) 79 800 0.999 0.998
000300c(107/K) 91 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 3.1172453 600 0.997 0.995
A, -9.7795868%107> 550 0.997 0.994
Ay 4.3175256x107 HUBER Mechanical Properties 500 0.995 0.991
Ay 2.5227958%107 Hy (107Pa) 330 480 0.995 0.990
Ay -1.1739974x10™ Fyu 143 460 0.993 0.986
As 2.0788116x107 E (10'Pa) 5484 440 0.989 0.979
G (10'Pa) 2237 420 0.981 0.962
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.226 400 0.954 0911
P, 0.2018 P’ 0.1984 B (10%/Pa) 0.66 390 0.921 0.848
Pcs 04583 P’cy 04944 380 0.850 0.720
Pic 0.2870 P’y 0.2384 HAhtEBR Other Properties 370 0.680 0.460
P.q 02360 P,y 02320  p(g/em’) 5.19 360 0.330 0.110
Py 0.6097  P’yp  0.5389 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 4.87x 10-6 320
AP from the “Normal Line” D, 2.39x10° 310
APc, -0.0062 D, -5.51x10™M 300
AP -0.0037 E, 1.91x10°° 290
APg, 0.0015 E, 1.48x107° 280
AP,y 0.0074 Mg (pm) 0.253

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 5.0 6.8 7.6 8.5 11.1 11.7 EE Coloration Code
-20~0 5.2 7.4 8.0 8.6 11.1 14.5 Ago/As 420/360
0~20 5.6 8.0 8.9 9.8 11.6 14.9 Ao /hs
20~40 5.7 8.5 9.3 10.4 12.2 15.1
40~60 6.0 9.0 9.6 10.8 12.8 15.6 &¥E  Remarks
60~80 7.0 9.2 9.7 11.2 14.1 16.6

188 CDGM



H-ZF10

689312

T4 ZE  Refractive Indices
A (nm)
1014.0

n;

S

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.66709
1.67198
1.67899
1.68251
1.68351
1.68445
1.68874
1.68893
1.69416
1.70462
1.70596
1.71786
1.72964
1.75182

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7617586
-1.1254039x10™
2.8221737x107
1.7540315%107
-1.2127053x10™*
1.5522384%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2212
0.4763
0.2904
0.2366
0.5989

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2178
0.5136
0.2414
0.2330
0.5301

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 554
T, (C) 587
Tio'*? (C) 490
Ti" (C) 526
Tio °(C) 650
03070c(1 0-7/K) 91

0‘100/300°C(10-7/K) 119
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 527
Fyu 175
E (10'Pa) 8570
G (10'Pa) 3438
i 0.246
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.92
i iR R ECE I
Constants of dn/dt
D, -5.43x10°
D, 1.06x10®
D, 9.67x10™"
E, 9.25%x10”
E, 1.66x10”
Aric(m) 0.269

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0044
AP 0.0009
AP, 0.0006
AP, 0.0062

BFEHE (C)

Range of Temperature t C’

-40~-20 -1.3 -1.1
-20~0 -0.9 0.4
0~20 -0.9 0.1
20~40 -1.0 0.2
40~60 -0.9 0.1
60~80 -0.9 0.2

d e F' g
-0.3 0.3 0.6 1.5
0.5 0.7 1.6 2.8
0.3 0.6 1.3 2.9
0.4 0.7 2.1 2.8
0.7 1.2 2.1 3.6
0.5 1.1 2.4 3.6

189

ng= 1.68893 vg=31.16
n,= 1.69416 V= 30.92

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

ng-ne = 0.022109
nFr- an = 0022450

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.940 0.884
0.961 0.923
0.981 0.963
0.991 0.983
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.996 0.993
0.995 0.991
0.996 0.993
0.996 0.993
0.994 0.988
0.992 0.984
0.990 0.980
0.987 0.975
0.982 0.964
0.957 0.916
0.920 0.847
0.830 0.690
0.600 0.360
0.200 0.040

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36

%7  Remarks

CDGM



ZF10

689312

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8

6
5
5
5
4
4
4
4
3

32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.66724
1.67202
1.67899
1.68250
1.68351
1.68445
1.68874
1.68893
1.69416
1.70460
1.70594
1.71769
1.72917
1.75034

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7592905
-9.2045583x10~
2.9316434x10™
1.4874080x107
-7.0522349%10°
9.9538848x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2163
0.4743
0.2909
0.2365
0.5924

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2131
0.5122
0.2418
0.2330
0.5238

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR

#4MEF  Thermal Properties

T, (‘) 430
T, (C) 495
T ™ (C) 383
Ty (C) 422
Ty °(C) 594
0‘-30/70"0(10-7/K) 76
0‘100/300”0(10-7/ K) 92
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 376
Fyu 87

E (10'Pa) 5562
G (10'Pa) 2216
i 0.230
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.21
i iR R ECE I
Constants of dn/dt
D, 4.02x10°°
D, 3.02x107
D, -2.40x10™"°
E, 1.33x10°°
E, -1.33x10™"°
Aric(m) 0.247

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0026
AP -0.0012
APy, 0.0000
AP,y -0.0002

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 0.1 1.4
20~0 1.3 3.0
0~20 2.8 42
20~40 3.1 4.5
40~60 34 4.7
60~80 3.7 5.2

d e F' g
1.9 2.2 3.4 5.2
3.4 3.9 5.6 7.0
4.6 5.2 6.2 7.8
5.0 5.6 6.6 8.1
5.3 5.9 7.2 8.6
5.7 6.2 7.7 9.6

190

ng= 1.68893 vg=31.18
n,= 1.69416 Ve=30.95

N - N¢

=0.022098

nFr- an = 0022432

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.954
0.963
0.983
0.990
0.997
0.998
0.999
0.999
0.998
0.998
0.998
0.998
0.997
0.997
0.996
0.996
0.996
0.994
0.993
0.991
0.989
0.985
0.974
0.961
0.940
0.900
0.810
0.610
0.240

7 (10mm)
0911
0.928
0.966
0.980
0.994
0.997
0.998
0.998
0.997
0.997
0.997
0.996
0.995
0.994
0.993
0.993
0.993
0.989
0.987
0.983
0.978
0.970
0.948
0.923
0.883
0.810
0.650
0.370
0.060

ZEF Coloration Code
Ao /As

39/34

%7  Remarks

CDGM



ng= 1.69894 V3= 30.05 ng-ne = 0.023259

H-ZF11 699301 n,= 1.70444 v, = 29.81 np- ne = 0.023628
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.67613 RC(S) 2 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68122 RA(S) 1 2400 0915 0.838
n, 706.5 1.68853 Dy 1 2200 0.943 0.889
ne 656.3 1.69221 D, 1 2000 0.972 0.945
ne 643.8 1.69326 CR 1 1800 0.984 0.968
Nie-Ne 632.8 1.69425 1600 0.995 0.990
np 589.3 1.69875 1400 0.996 0.993
ny 587.6 1.69894 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.70444 T, (C) 576 1060 0.999 0.998
ng 486.1 1.71547 T, ('C) 613 1000 0.999 0.998
ng: 480.0 1.71689 T (C) 517 950 0.999 0.998
n, 435.8 1.72947 Ti" (C) 551 900 0.999 0.998
ny, 404.7 1.74193 Tio °(C) 672 850 0.999 0.998
n; 365.0 1.76560 03070c(107/K) 90 800 0.999 0.998
100300 (107/K) 113 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A 2.7925789 600 0.998 0.996
A, -1.2318932x107> 550 0.997 0.994
A, 2.8221389x107 HUBER Mechanical Properties 500 0.995 0.990
Az 2.3380355%10° Hy (107Pa) 521 480 0.994 0.988
A, -1.9326470x10™ Fa 175 460 0.992 0.984
As 2.0343560%107 E (107pa) 8410 440 0.989 0.978
G (10'Pa) 3371 420 0.984 0.969
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.248 400 0.965 0.932
Py, 0.2188 P’ 02154 B (10'%/Pa) 2.73 390 0.935 0.875
Pcs 04725 Pcg  0.5096 380 0.851 0.725
Pic 02894 P’y 0.2404 HAhtEBR Other Properties 370 0.615 0.378
P.q 02365 P,y 02328  p(glem’) 2.95 360 0.184 0.034
Pyr 0.6019  P’,p  0.5324 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -5.44x% 10-6 320
AP from the “Normal Line” D, 1.26x10° 310
AP 0.0035 D, -4.98x107"! 300
AP -0.0003 E, 9.34x107 290
APg, 0.0011 E, 1.10x10"° 280
AP, 0.0074 Mk (1m) 0.276

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.3 0.0 0.1 0.5 1.4 2.4 B Coloration Code
-20~0 -1.1 0.0 0.1 0.7 1.6 2.8 Ago /As 40/36
0~20 0.9 0.0 0.4 0.8 2.0 2.9 Ao /s
20~40 0.8 0.1 0.6 1.0 2.1 3.3
40~60 -0.7 0.1 0.6 1.2 2.2 3.7 £VE Remarks
60~80 0.7 0.4 0.7 1.3 2.3 3.9

o1 CDGM



ng= 1.69895 vg= 30.07 ng-ne = 0.023246

ZF11 699301 n,= 1.70445 v, = 29.84 ng- ner = 0.023611
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 RC(S) 1 A (nm) T(Smm) 1 (10mm)
ng 852.1 RA(S) 1 2400 0.960 0.921
n, 706.5 1.68853 Dy 1 2200 0.967 0.935
nc 656.3 1.69221 Dy 1 2000 0.984 0.969
ne 643.8 1.69326 CR 1800 0.991 0.982
Nie-Ne 632.8 1.69425 1600 0.999 0.998
np 589.3 1.69875 1400 0.999 0.998
ng 587.6 1.69895 #HEFR Thermal Properties 1200 0.999 0.998
n, 546.1 1.70445 T, (C) 467 1060 0.999 0.998
np 486.1 1.71546 T, (C) 519 1000 0.999 0.998
ng/ 480.0 1.71687 T (C) 405 950 0.998 0.997
n, 435.8 1.72939 Ti" (C) 446 900 0.998 0.997
n, 404.7 1.74174 Tio °(C) 850 0.997 0.995
n; 365.0 1.76486 03070c(107/K) 73 800 0.997 0.994
000300c(107/K) 88 700 0.996 0.993
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.991
Aq 2.7906689 600 0.995 0.990
A, -1.0644977x107> 550 0.995 0.990
Ay 2.9071854x10~ HUIBHER Mechanical Properties 500 0.992 0.985
A, 2.1286607x107 Hy (107Pa) 405 480 0.990 0.980
Ay -1.5815625%10™ Fu 115 460 0.987 0.975
As 1.7145247x107 E (107pa) 6079 440 0.983 0.967
G (107Pa) 2466 420 0.973 0.946
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.232 400 0.918 0.843
P, P’gy B (10'12/pa) 390 0.820 0.680
Pcs P 380 0.620 0.380
Pyc 0.2899 P4 0.2409 HAhtEBR Other Properties 370 0.260 0.070
P.q 0.2366 P.q 02329  p(g/em’) 4.06 360
Py 0.5993 = P’yp  0.5303 350
WHERERBE LS 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 320
AP from the “Normal Line” D, 310
AP¢, D, 300
AP¢ E, 290
AP, 0.0006 E, 280
AP, g 0.0048 Ark(pm)

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1 Coloration Code
20~0 Ago /s 41/37
0~20 Ao /As
20~40
40~60 £7E  Remarks
60~80

192 CDGM



ng= 1.76182 vy= 26.61 ng-ne = 0.028631

H-ZF12 762266 n,= 1.76857 v, = 26.39 ng-ner = 0.029118
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.73421  RC(S) 2 A (nm)  t(5mm) 1 (10mm)
ng 852.1 1.74030 RA(S) 1 2400 0.951 0.904
n, 706.5 1.74911 Dy 1 2200 0.967 0.935
ne 656.3 1.75359 Dy 1 2000 0.985 0.970
ner 643.8 1.75487 CR 1 1800 0.991 0.982
Nfone 632.8 1.75608 1600 0.999 0.998
np 589.3 1.76157 1400 0.999 0.998
ny 587.6 1.76182 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.76857 T, (C) 617 1060 0.999 0.998
ng 486.1 1.78221 T, ('C) 661 1000 0.999 0.998
N 480.0 1.78399  T,)*° (C) 574 950 0.999 0.998
n, 435.8 179974 T, (C) 608 900 0.999 0.998
n, 404.7 1.81558  T,/%C) 719 850 0.998 0.997
n; 365.0 ts0m00(107/K) 84 800 0.998 0.997
000 (107/K) 101 700 0.997 0.995
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.993
Ay 2.9883362 600 0.996 0.993
A, -1.5580830x107> 550 0.995 0.991
Ay 3.2558574x107 HUBER Mechanical Properties 500 0.992 0.984
As 4.0763444x107 Hy (107Pa) 538 480 0.990 0.980
Ay -4.2358527x10™ Fyu 155 460 0.986 0.973
As 4.0442221x107 E (107pa) 9006 440 0.981 0.962
G (10'Pa) 3611 420 0.964 0.930
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.247 400 0.907 0.823
P, 02127 P, 02091 B (10"%Pa) 2.75 390 0.820 0.680
Pe, 04642 Pe, 05004 380 0.620 0.390
Pic 02873 Py 02386 HAhMFE  Other Properties 370 0.260 0.070
P.g 02357 P4 02318  p(gem’) 3.17 360
P,r 06123 P, 0.5409 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -3.00% 10-6 320
AP from the “Normal Line” D, 4.05%107 310
AP 0.0053 D, -1.34x107'° 300
AP -0.0004 E, 9.31x107 290
APg, 0.0019 E, 3.32x107 280
AP,y 0.0119 A (pm) 0.293

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.9 0.3 0.9 1.5 3.1 3.0 B Coloration Code
-20~0 1.0 1.1 1.6 2.0 3.0 3.7 Ago /As 42/37
0~20 1.0 1.3 1.9 2.7 3.6 5.3 Ao /s
20~40 0.9 1.4 1.9 2.6 4.0 6.1
40~60 0.8 1.5 2.1 2.7 4.1 6.0 £VE Remarks
60~80 1.1 1.8 2.0 3.0 4.3 6.4
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ng= 1.76182 V= 26.55 ng-ne = 0.028692

ZF12 762266 n,= 1.76859 v, = 26.34 ng- ner = 0.029178
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140  1.73454  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.74045 RA(S) 3 2400 0.967 0.936
n, 706.5 1.74912 Dy 1 2200 0.974 0.949
ne 656.3 1.75357 Dy 3 2000 0.987 0.974
ner 643.8 1.75485 CR 1800 0.992 0.985
Niene 632.8 1.75606 1600 0.998 0.996
np 589.3 1.76158 1400 0.999 0.998
ny 587.6 1.76182 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.76859 T, (C) 456 1060 0.999 0.998
ng 486.1 1.78226 T, ('C) 508 1000 0.999 0.998
N 480.0 178403 T, (C) 404 950 0.999 0.998
n, 4358 179968 T, (C) 441 900 0.999 0.998
n, 404.7 1.81534  T,/°(C) 591 850 0.999 0.998
n; 365.0 ts0m0c(107/K) 75 800 0.998 0.997
100300 (107/K) 89 700 0.998 0.997
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 2.9950699 600 0.998 0.996
A, -1.6567252x107> 550 0.997 0.995
Ay 2.5670143x10~ HULMHER Mechanical Properties 500 0.994 0.989
As 6.7044513x10” Hy (10'Pa) 378 480 0.991 0.983
Ay -8.3747665x10™ JN 133 460 0.987 0.974
As 6.2640277x107> E (10'Pa) 5851 440 0.977 0.955
G (10'Pa) 2355 420 0.951 0.904
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.242 400 0.840 0.710
P, 02060 P, 02025 B (10"%Pa) 390 0.680 0.460
P, 04573  Pe 04935 380 0.370 0.140
Pqsc 02875 Py 0.2389 HAhtEBR Other Properties 370
Pg 02360 P 02320 p(g/em’) 4.64 360
P,r 06071 P, 0.5363 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 4.33x 10-6 320
AP from the “Normal Line” D, 2.64x107° 310
AP -0.0081 D, 2.01x107M 300
AP -0.0072 E, 1.43x10°° 290
APg, 0.0014 E, 1.62x107° 280
AP, 0.0066 Mk (um) 0.284

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.1 5.6 6.2 6.4 8.5 11.0 EMF Coloration Code
20~0 4.2 6.4 6.7 75 9.5 11.0 Ao /s 43/38
0~20 4.7 6.5 7.6 8.1 9.7 11.9 Ao /s
20~40 5.6 7.0 7.6 8.6 10.5 12.7
40~60 5.7 7.2 8.0 9.0 11.0 13.6 £VE Remarks
60~80 6.5 7.4 8.4 10.9 11.7 15.6
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ng= 1.78472 vg= 25.72 ng-ne = 0.030510

H-ZF13 785257 n,= 1.79191 v, = 25.51 np- ner = 0.031042
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.75543 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.76183 RA(S) 1 2400 0.953 0.909
n, 706.5 1.77120 Dy 1 2200 0.972 0.944
ne 656.3 1.77597 D, 1 2000 0.987 0.974
ne 643.8 1.77733 CR 1 1800 0.993 0.987
Nie-Ne 632.8 1.77861 1600 0.999 0.998
np 589.3 1.78446 1400 0.999 0.998
ny 587.6 1.78472 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.79191 T, (C) 613 1060 0.999 0.998
ng 486.1 1.80648 T, ('C) 646 1000 0.999 0.998
ng: 480.0 1.80837 T (C) 556 950 0.999 0.998
n, 435.8 1.82530 Ti" (C) 593 900 0.999 0.998
ny, 404.7 1.84236 Tio °(C) 707 850 0.999 0.998
n; 365.0 03070c(107/K) 86 800 0.999 0.998
100300 (107/K) 106 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.995
A 3.0515094 600 0.997 0.994
A, -1.2317710x107> 550 0.996 0.992
Ay 4.2153261x107 HUBER Mechanical Properties 500 0.991 0.983
A; 1.8166963x107 Hy (10'Pa) 544 480 0.989 0.978
Ay -2.8766152x107 Fyu 187 460 0.985 0.971
As 1.8851851x107 E (107pa) 9196 440 0.978 0.956
G (10'Pa) 3675 420 0.959 0919
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.251 400 0.900 0.810
Py, 0.2098 P’ 02062 B (10"%/Pa) 2.73 390 0.810 0.650
Pcs 0.4635 P’cg  0.4993 380 0.620 0.380
Pyc 0.2867 P’y 0.2380 HAhtEBR Other Properties 370 0.270 0.070
P.q 02356 P,y 02315  p(g/em’) 3.25 360
Pyr 0.6168 P’yp  0.5454 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.97x 10-6 320
AP from the “Normal Line” D, 1.25%10° 310
AP 0.0058 D, 2.17x107! 300
AP 0.0009 E, 1.02x10°° 290
APg, 0.0023 E, 2.47x107° 280
AP, 0.0149 Mk (1m) 0.282

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -0.5 -0.3 0.5 0.7 1.4 2.0 ZEZfE Coloration Code
-20~0 0.6 0.2 0.8 1.4 2.7 3.1 Ago/As 43/37
0~20 -1.1 0.4 0.6 1.4 2.6 3.4 Ao /As
20~40 0.4 0.8 1.0 1.5 3.1 4.0
40~60 -0.4 0.9 1.4 1.7 3.8 5.4 £VE Remarks
60~80 0.3 0.9 2.1 3.2 4.6 5.9
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ng= 1.78472 vg= 25.72 ng-ne = 0.030510

H-ZF13GT 785257 n,= 1.79191 v, = 25.51 np- ner = 0.031042
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.75543 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.76183 RA(S) 1 2400 0.939 0.882
n, 706.5 1.77120 Dy 1 2200 0.961 0.924
ne 656.3 1.77597 D, 1 2000 0.981 0.962
nes 643.8 1.77733 CR 1 1800 0.988 0.977
Nie-Ne 632.8 1.77861 1600 0.996 0.992
np 589.3 1.78446 1400 0.997 0.995
ny 587.6 1.78472 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.79191 T, (C) 613 1060 0.999 0.998
ng 486.1 1.80648 T, ('C) 646 1000 0.999 0.998
np 480.0 1.80837 T (C) 556 950 0.999 0.998
n, 435.8 1.82530 Ti" (C) 593 900 0.999 0.998
ny, 404.7 1.84236 Tio °(C) 707 850 0.999 0.998
n; 365.0 03070c(107/K) 86 800 0.999 0.997
100300 (107/K) 106 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.995
A, 3.0515094 600 0.997 0.994
A, -1.2317710x107> 550 0.996 0.992
Ay 4.2153261x107 HUBER Mechanical Properties 500 0.991 0.982
A; 1.8166963x107 Hy (10'Pa) 544 480 0.989 0.978
Ay -2.8766152x107 Fyu 187 460 0.986 0.972
As 1.8851851x107 E (10'Pa) 9196 440 0.982 0.964
G (10'Pa) 3675 420 0.972 0.945
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.251 400 0.937 0.878
Py, 0.2098 P’ 02062 B (10"%/Pa) 2.73 390 0.880 0.775
Pcs 0.4635 P’cg  0.4993 380 0.720 0.519
Pyc 0.2867 P’y 0.2380 HAhtEBR Other Properties 370 0.346 0.120
P.q 02356 P,y 02315  p(g/em’) 3.25 360 0.122 0.015
Pyr 0.6168 P’yp  0.5454 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.97x 10-6 320
AP from the “Normal Line” D, 1.25%10° 310
AP 0.0058 D, 2.17x107! 300
AP 0.0009 E, 1.02x10°° 290
APg, 0.0023 E, 2.47x107° 280
AP, 0.0149 Mk (1m) 0.282

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 -0.5 -0.3 0.5 0.7 1.4 2.0 ZEZE Coloration Code
-20~0 0.6 0.2 0.8 1.4 2.7 3.1 Ago/As 415/365
0~20 -1.1 0.4 0.6 1.4 2.6 3.4 Ao /As
20~40 0.4 0.8 1.0 1.5 3.1 4.0
40~60 -0.4 0.9 1.4 1.7 3.8 5.4 £VE Remarks
60~80 0.3 0.9 2.1 3.2 4.6 5.9

196 CDGM



ng= 1.78472 vy= 25.76 ng-ne = 0.030468

ZF13 785258 n,= 1.79190 V.= 25.55 np- nc = 0.030998
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.75585 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.76206 RA(S) 3 2400 0.962 0.926
n, 706.5 1.77125 Dy 1 2200 0.974 0.949
ne 656.3 1.77598 D, 3 2000 0.987 0.974
ne 643.8 1.77734 CR 1 1800 0.992 0.984
Nje-Ne 632.8 1.77862 1600 0.997 0.995
np 589.3 1.78446 1400 0.998 0.996
ny 587.6 1.78472 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.79190 T, (C) 433 1060 0.999 0.998
ng 486.1 1.80645 T, (C) 478 1000 0.999 0.998
ng: 480.0 1.80834 T (C) 385 950 0.999 0.998
n, 435.8 1.82503 Ti" (C) 420 900 0.999 0.998
ny, 404.7 1.84170 Tio °(C) 553 850 0.999 0.998
n; 365.0 03070c(107/K) 78 800 0.999 0.998
000300c(107/K) 96 700 0.999 0.998
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A 3.0616124 600 0.998 0.996
A, -1.4589514x107> 550 0.998 0.997
Ay 3.2814659x107 HULMHER Mechanical Properties 500 0.994 0.988
As 5.2398995x10 Hy (107Pa) 390 480 0.989 0.979
Ay -5.6050549x10™ JN 152 460 0.984 0.968
As 4.6423413%107 E (10'Pa) 5733 440 0.973 0.947
G (10'Pa) 2301 420 0.951 0.904
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.246 400 0.868 0.754
P, 0.2038 P’ 02003 B (10"%/Pa) 1.11 390 0.753 0.567
Pcs 04569 Pcg 04929 380 0.506 0.256
Pic 0.2867 P’y 0.2380 HAhtEBR Other Properties 370 0.158 0.025
Pg 02357 Py 02317  p(gem’) 4.87 360
Py 0.6098  P’,p  0.5384 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.70% 10-6 320
AP from the “Normal Line” D, 2.35x107° 310
AP -0.0069 D, -1.53x107'° 300
AP -0.0057 E, 1.59x10°° 290
APg, 0.0022 E, 6.42x107'° 280
AP,y 0.0080 Mg (pm) 0.278

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 35 5.4 6.6 73 8.6 10.5 B Coloration Code
-20~0 4.0 5.9 6.6 7.4 9.6 12.4 Ago /s 43/37
0~20 4.7 6.3 7.3 8.1 10.6 12.9 Ao /s
20~40 5.1 6.9 7.4 8.6 10.9 13.4
40~60 5.1 7.3 8.0 8.7 10.9 13.5 %7  Remarks
60~80 5.0 75 8.0 8.8 11.1 13.7
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H-ZF39

667331

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1

4
4
4
3

80.0
35.8
04.7
65.0

1.64667
1.65122
1.65769
1.66093
1.66184
1.66271
1.66663
1.66680
1.67157
1.68110
1.68232
1.69311
1.70372
1.72361

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6956635
-1.0630573x107
2.6346470x107
1.2869122x107
-6.7560561x10~
1.0991339x10~

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2255
0.4813
0.2910
0.2365
0.5954

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2222
0.5186
0.2422
0.2329
0.5269

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 582
T, (C) 621
Tio'*? (C) 524
Ti" (C) 562
Tio °(C) 682
0‘-30/70"0(10-7/K) 90
0‘100/300°C(10-7/K) 112
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 531
Fyu 168
E (10'Pa) 8282
G (10'Pa) 3318
i 0.248
B (10"%/Pa) 2.54

HAeth#: 5 Other Properties

p (g/cm’) 2.92
TN REEREEH
Constants of dn/dt
D, -4.04x10°
D, 1.73x10°®
D, -7.85x10™"
E, 8.74x10”
E, 8.27x10™"°
Aric(m) 0.261

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0049

AP 0.0015

AP, 0.0009

AP, 0.0059

BFEHE (C)

Range of Temperature t C’
-40~-20 -1.2 0.2
-20~0 -0.2 0.0
0~20 0.0 0.9
20~40 -0.2 0.9
40~60 0.1 1.0
60~80 0.3 1.1

d e F' g
0.3 0.6 1.4 1.9
0.6 1.2 2.1 3.2
1.0 1.3 2.1 3.0
1.1 1.4 2.2 3.4
1.3 1.7 3.0 3.7
1.5 1.9 3.1 4.0
198

ng= 1.66680 vg= 33.05
n.= 1.67157 v, = 32.80

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

ng-ne = 0.020173
nFr- an = 0020477

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.916 0.839
0.941 0.885
0.971 0.942
0.985 0.969
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.996 0.991
0.994 0.989
0.993 0.985
0.990 0.980
0.984 0.968
0.961 0.924
0.927 0.859
0.840 0.705
0.610 0.373
0.201 0.040

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36

%7  Remarks
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ng= 1.74077 V= 27.76 ng-ne = 0.026685

H-ZF50 741278 n,= 1.74707 v, = 27.54 ng- ne = 0.027125
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.71485 RC(S) 1 A (nm) T(5mm)  t(10mm)
ng 852.1 1.72060 RA(S) 1 2400 0.934 0.872
n, 706.5 1.72888 Dy 1 2200 0.956 0913
ne 656.3 1.73307 D, 1 2000 0.979 0.958
ne 643.8 1.73427 CR 1 1800 0.987 0.975
Nie-Ne 632.8 1.73540 1600 0.995 0.991
np 589.3 1.74054 1400 0.997 0.994
ny 587.6 1.74077 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.74707 T, (C) 603 1060 0.999 0.998
ng 486.1 1.75976 T, ('C) 643 1000 0.999 0.998
ng: 480.0 1.76139 T (C) 553 950 0.999 0.998
n, 435.8 1.77599 Ti" (C) 584 900 0.999 0.998
ny, 404.7 1.79061 Tio °(C) 699 850 0.999 0.998
n; 365.0 03070c(107/K) 95 800 0.998 0.997
100300 (107/K) 113 700 0.997 0.995
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.996 0.993
A 2.9236095 600 0.997 0.994
A, -1.4976039x107> 550 0.996 0.993
Ay 3.0023290x10~ HUBER Mechanical Properties 500 0.992 0.985
Az 3.8613679%x10° Hy (107Pa) 528 480 0.991 0.982
Ay -4.2115845x10™ Fyu 178 460 0.987 0.975
As 3.8661270%107 E (107pa) 8880 440 0.983 0.967
G (10'Pa) 3538 420 0.974 0.948
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.255 400 0.938 0.879
Py, 0.2155 P’ 02120 B (10"%/Pa) 2.65 390 0.885 0.784
Pcs 04673  P’cs  0.5040 380 0.741 0.549
Pyc 0.2886 Py 0.2396 HAhtEBR Other Properties 370 0.420 0.176
P.q 0.2361 P.q 02323  p(g/em’) 3.10 360
Pyr 0.6082  P’,p  0.5382 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.21x% 10-6 320
AP from the “Normal Line” D, 1.99x10°® 310
AP 0.0057 D, -3.00x107"! 300
AP 0.0000 E, 8.92x107 290
APg, 0.0012 E, 3.64x107"° 280
AP, 0.0098 Mk (1m) 0.294

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 -1.2 0.3 0.7 1.0 2.2 3.5 . Coloration Code
-20~0 -1.0 0.5 0.9 1.1 2.4 3.8 Ago /As 41/37
0~20 0.4 0.7 1.0 1.5 2.6 4.2 Ao /s
20~40 0.1 0.8 1.2 1.9 3.0 4.4
40~60 0.3 0.9 1.5 2.1 3.2 4.8 &Y  Remarks
60~80 0.4 1.1 1.6 22 3.7 5.6
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ng= 1.74077 vy=27.76 ng-ne = 0.026681

ZF50 741278 n,= 1.74706 v, = 27.55 np- ner = 0.027118
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.71513 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.72071 RA(S) 3 2400 0.948 0.898
n, 706.5 1.72889 Dy 1 2200 0.962 0.925
ne 656.3 1.73307 Dy, 2 2000 0.982 0.965
ne 643.8 1.73427 CR 1800 0.990 0.981
Ne-Ne 632.8 1.73540 1600 0.997 0.995
np 589.3 1.74054 1400 0.999 0.998
ny 587.6 1.74077 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.74706 T, (C) 449 1060 0.999 0.998
ng 486.1 1.75975 T, ('C) 491 1000 0.999 0.998
ng/ 480.0 1.76139 T (C) 388 950 0.999 0.998
n, 435.8 1.77585 Ti" (C) 426 900 0.999 0.998
ny, 404.7 1.79021 Tio °(C) 850 0.999 0.998
n; 365.0 03070c(107/K) 71 800 0.999 0.998
000300c(107/K) 87 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.9228084 600 0.998 0.996
A, -1.3029549x107> 550 0.998 0.996
Ay 2.9540007x10~ HULMHER Mechanical Properties 500 0.996 0.992
A; 4.1308365%107 Hy (10'Pa) 375 480 0.994 0.989
Ay -4.4721542x10™* JN 131 460 0.991 0.983
As 3.7137603%107 E (107pa) 5973 440 0.986 0.973
G (10'Pa) 2411 420 0.972 0.944
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.238 400 0.904 0.818
P, 0.2091 P’ 0.2058 B (10%/Pa) 390 0.790 0.630
Pcs 04633 P’c-;  0.5000 380 0.550 0.300
Pic 0.2886 = P’y | 02397 HAhtEBR Other Properties 370 0.190 0.030
P.g 02358 P’y 02320 p(gem’) 4.46 360
Py 0.6035  P’,p  0.5333 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.66% 10-6 320
AP from the “Normal Line” D, 2.91x107° 310
AP -0.0047 D, -3.18%107'° 300
AP -0.0041 E, 1.58x10°° 290
APg, 0.0012 E, 6.74x107'° 280
AP,y 0.0050 Mg (pm) 0.244

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.1 1.1 1.5 2.4 2.8 5.4 B Coloration Code
-20~0 2.0 3.0 3.9 4.3 6.9 7.7 Ago /As 41/37
0~20 2.8 4.7 5.0 6.0 7.6 9.3 Ao /s
20~40 3.0 5.0 5.5 6.3 7.8 10.1
40~60 3.3 5.1 5.8 6.3 7.8 10.1 %7  Remarks
60~80 4.0 5.7 6.3 6.9 8.4 10.5

200 CDGM



H-ZF52

847238

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.81306
1.82033
1.83101
1.83649
1.83807
1.83956
1.84636
1.84666
1.85505
1.87209
1.87430
1.89409
1.91412

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2676006
-2.0538457x107
3.5150767x107
7.7015135%x10
-9.0813982x10™
7.5264956x10”

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2042
0.4540
0.2857
0.2356
0.6180

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2006
0.4896
0.2372
0.2314
0.5461

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 626
T, (C) 653
T ™ (C) 572
Ti" (C) 605
Tio °(C) 711
0‘-30/70"0(10-7/K) 88
0‘100/300°C(10-7/K) 108
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 555
Fyu 185
E (10'Pa) 9478
G (10'Pa) 3742
i 0.266
B (10"%/Pa) 2.71

HAeth#: 5 Other Properties

p (g/cm’) 3.51
TN REEREEH
Constants of dn/dt
D, -6.22x10°
D, 1.92x10®
D, 2.63x10™"
E, 1.13x10°°
E, 6.65x10™"°
Aric(m) 0.291

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0001
AP -0.0040
APy, 0.0022
AP,y 0.0128
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 22 0.6
20~0 2.1 0.4
0~20 -1.8 0.4
20~40 -1.0 -0.1
40~60 -1.0 0.5
60~80 -1.0 0.7

d e F' g
-0.1 0.3 2.0 3.7
-0.1 0.9 2.3 4.2
0.1 1.0 2.5 4.3
0.8 1.2 3.1 5.2
0.8 1.4 3.1 5.7
1.0 1.9 3.6 5.9

201

ng= 1.84666 vg= 23.78
n,= 1.85505 V.= 23.60

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380

N - N¢

=0.035597

nFr- an = 0036234

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.943 0.890
0.969 0.939
0.983 0.966
0.989 0.979
0.996 0.992
0.997 0.995
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.996 0.994
0.995 0.991
0.995 0.990
0.995 0.991
0.993 0.987
0.986 0.973
0.982 0.964
0.976 0.953
0.965 0.931
0.947 0.896
0.888 0.789
0.813 0.661
0.643 0.413
0.300 0.090

370
360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/37

%7  Remarks

CDGM



H-ZF52GT

847238

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.81306
1.82033
1.83101
1.83649
1.83807
1.83956
1.84636
1.84666
1.85505
1.87209
1.87430
1.89409
1.91412

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2676006
-2.0538457x107
3.5150767x107
7.7015135%x10
-9.0813982x10™
7.5264956x10”

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2042
0.4540
0.2857
0.2356
0.6180

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2006
0.4896
0.2372
0.2314
0.5461

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 626
T, (C) 653
T ™ (C) 572
Ti" (C) 605
Tio °(C) 711
0‘-30/70"0(10-7/K) 88
0‘100/300°C(10-7/K) 108
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 555
Fyu 185
E (10'Pa) 9478
G (10'Pa) 3742
i 0.266
B (10"%/Pa) 2.71

HAeth#: 5 Other Properties

p (g/cm’) 3.51
TN REEREEH
Constants of dn/dt
D, -6.22x10°
D, 1.92x10®
D, 2.63x10™"
E, 1.13x10°°
E, 6.65x10™"°
Aric(m) 0.291

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0001
AP -0.0040
APy, 0.0022
AP,y 0.0128
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 22 0.6
20~0 2.1 0.4
0~20 -1.8 0.4
20~40 -1.0 -0.1
40~60 -1.0 0.5
60~80 -1.0 0.7

d e F' g
-0.1 0.3 2.0 3.7
-0.1 0.9 2.3 4.2
0.1 1.0 2.5 4.3
0.8 1.2 3.1 5.2
0.8 1.4 3.1 5.7
1.0 1.9 3.6 5.9

202

ng= 1.84666 vg= 23.78
n,= 1.85505 V.= 23.60

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380

N - N¢

=0.035597

nFr- an = 0036234

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.938 0.879
0.966 0.933
0.981 0.962
0.988 0.977
0.995 0.991
0.997 0.995
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.997 0.994
0.996 0.993
0.996 0.992
0.995 0.991
0.993 0.987
0.988 0.977
0.986 0.972
0.982 0.964
0.975 0.950
0.960 0.922
0.911 0.830
0.848 0.719
0.668 0.446
0.300 0.090

370
360
350
340
330
320
310
300
290
280

O Coloration Code
Ao /As

403/370

%7  Remarks

CDGM



H-ZFS52TT

847238

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.81306
1.82033
1.83101
1.83649
1.83807
1.83956
1.84636
1.84666
1.85505
1.87209
1.87430
1.89409
1.91412

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2676006
-2.0538457x107
3.5150767x107
7.7015135%x10
-9.0813982x10™
7.5264956x10”

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2042
0.4540
0.2857
0.2356
0.6180

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2006
0.4896
0.2372
0.2314
0.5461

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (‘) 626
T, (C) 653
T ™ (C) 572
Ti" (C) 605
Tio °(C) 711
0‘-30/70"0(10-7/K) 88
0‘100/300°C(10-7/K) 108
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 555
Fyu 185
E (10'Pa) 9478
G (10'Pa) 3742
i 0.266
B (10"%/Pa) 2.71

HAeth#: 5 Other Properties

p (g/cm’) 3.51
TN REEREEH
Constants of dn/dt
D, -6.22x10°
D, 1.92x10®
D, 2.63x10™"
E, 1.13x10°°
E, 6.65x10™"°
Aric(m) 0.291

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0001
AP -0.0040
APy, 0.0022
AP,y 0.0128
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 22 0.6
20~0 2.1 0.4
0~20 -1.8 0.4
20~40 -1.0 -0.1
40~60 -1.0 0.5
60~80 -1.0 0.7

d e F' g
-0.1 0.3 2.0 3.7
-0.1 0.9 2.3 4.2
0.1 1.0 2.5 4.3
0.8 1.2 3.1 5.2
0.8 1.4 3.1 5.7
1.0 1.9 3.6 5.9

203

ng= 1.84666 vg= 23.78
n,= 1.85505 V.= 23.60

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380

N - N¢

=0.035597

nFr- an = 0036234

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.943 0.890
0.969 0.939
0.983 0.966
0.989 0.979
0.996 0.992
0.997 0.995
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.997 0.994
0.996 0.993
0.995 0.990
0.995 0.990
0.994 0.988
0.989 0.979
0.987 0.974
0.983 0.967
0.977 0.954
0.964 0.929
0.922 0.850
0.850 0.722
0.668 0.446
0.283 0.080

370
360
350
340
330
320
310
300
290
280

O Coloration Code
Ao /As

400/370

%7  Remarks

CDGM



H-ZF52A

847238

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.81297
1.82020
1.83098
1.83649
1.83807
1.83956
1.84636
1.84666
1.85505
1.87209
1.87430
1.89417
1.91428

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2506862
-1.3394222x107
4.8362591x107
3.1444275%x107
-1.9707367x10™
3.4764568%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2031
0.4576
0.2857
0.2356
0.6203

P’
P’C’,s
Pryc
P’e,d
Pyp

0.1995
0.4932
0.2372
0.2314
0.5484

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEBF  Thermal Properties

T, (C) 623
T, ('C) 649
T ™ (C) 572
Ti" (C) 605
Tio °(C) 709
0‘-30/70"0(10-7/K) 84
0‘100/300”0(10-7/ K) 104
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 550
Fyu 213
E (10'Pa) 9671
G (10'Pa) 3821
i 0.266
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.52
TN REEREEH
Constants of dn/dt
D, -6.90x10°
D, 1.71x10°®
D, -4.57x10™"
E, 1.16x10°°
E, 8.99x10"°
Aric(m) 0.285

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0024
AP -0.0003
AP, 0.0022
AP, 0.0151

BFEE (C)

Range of Temperature t C’

-40~-20 -2.6 -1.0
-20~0 -2.4 -0.9
0~20 -2.0 -0.8
20~40 -1.8 -0.4
40~60 -1.4 -0.3
60~80 -1.2 -0.1

d e F' g
-0.7 -0.3 1.3 3.1
-0.5 0.3 1.9 3.6
-0.3 0.8 23 4.1
0.1 1.1 2.5 4.4
0.3 1.3 2.9 5.0
0.7 1.4 3.1 5.8

204

ng= 1.84666 vg= 23.78
n,= 1.85505 V.= 23.60

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380

N - N¢

=0.035597

nFr- an = 0036234

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.947 0.896
0.971 0.943
0.985 0.970
0.992 0.985
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.994
0.996 0.993
0.994 0.989
0.987 0.975
0.983 0.966
0.976 0.953
0.963 0.928
0.934 0.872
0.860 0.740
0.770 0.590
0.570 0.330
0.220 0.050

370
360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/37

%7  Remarks

CDGM



ZFS2

847238

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.81330
1.82034
1.83102
1.83651
1.83808
1.83957
1.84636
1.84666
1.85504
1.87205
1.87425
1.89405
1.91394
1.95210

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2426450
-7.7954583x10~
5.3380862x10
1.5115415%x10°
7.2219474x10”
1.6602659x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.1981
0.4551
0.2857
0.2358
0.6191

P’
P’C’,s
Pryc
P’e,d
Pyp

0.1947
0.4905
0.2372
0.2317
0.5475

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 6
CR 1

#4MER  Thermal Properties

T, (C) 409
T, ('C) 447
T ™ (C) 377
T, (C) 408
Tio °(C) 525
0‘-30/70"0(10-7/K) 86
0‘100/300°C(10-7/K) 99
AMW/m-K)

HUMPER Mechanical Properties

Hy (10'Pa) 323
Fyu 192
E (10'Pa) 5282
G (10'Pa) 2107
i 0.253
B (10"%/Pa) 0.09

HAeth#: 5 Other Properties

p (g/cm’) 5.49
TN REEREEH
Constants of dn/dt
D, 5.94x10°
D, 2.59x10®
D, -2.29x107"°
E, 1.88x10°°
E 1.39x10”
Aric(m) 0.284

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0053
AP -0.0030
APy, 0.0020
AP,y 0.0140
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 5.4 7.0
20~0 5.8 75
0~20 5.8 9.0
20~40 6.7 94
40~60 7.0 9.4
60~80 7.7 9.5

d e F’ g
8.8 9.2 11.4 13.9
8.8 10.1 12.2 16.0
10.0 10.8 13.5 17.8
10.2 11.3 15.0 18.0
10.3 11.6 15.2 17.7
10.6 12.1 15.3 18.9

205

ng= 1.84666 vg=23.83
n,= 1.85504 V.= 23.64

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.035534

nFr- an = 0036165

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.961 0.924
0.977 0.954
0.988 0.977
0.995 0.990
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.996 0.993
0.995 0.990
0.991 0.983
0.984 0.969
0.964 0.930
0.903 0.820
0.830 0.690
0.678 0.460
0.400 0.160
0.100 0.010

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/37

%7  Remarks

CDGM



ng= 1.92286 vy= 20.88 ng-ne = 0.044198

H-ZF62 923209 n,= 1.93323 v, = 20.71 ng- ner = 0.045071
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.88192 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.89064 RA(S) 1 2400 0.969 0.938
n, 706.5 1.90366 Dy 1 2200 0.981 0.962
ne 656.3 1.91038 D, 1 2000 0.990 0.979
nes 643.8 1.91231 CR 1 1800 0.994 0.987
Nie-Ne 632.8 1.91413 1600 0.997 0.995
np 589.3 1.92248 1400 0.999 0.997
ny 587.6 1.92286 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.93323 T, (C) 720 1060 0.999 0.997
ng 486.1 1.95457 T, ('C) 751 1000 0.998 0.996
np 480.0 1.95738 T (C) 667 950 0.998 0.996
n, 435.8 1.98285 Ti" (C) 699 900 0.997 0.994
ny, 404.7 2.00928 Tio °(C) 806 850 0.997 0.994
n; 365.0 03070c(107/K) 64 800 0.996 0.992
000300c(107/K) 77 700 0.995 0.990
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.993 0.986
A, 3.5034199 600 0.992 0.984
A, -1.9189197x107> 550 0.986 0.973
Ay 5.3664138x10~ HUBER Mechanical Properties 500 0.972 0.944
As 6.6497977x107 Hy (10'Pa) 475 480 0.964 0.929
Ay -6.7841552x10™ Fu 200 460 0.953 0.908
As 8.3317950x10 E (10'Pa) 9443 440 0.933 0.871
G (10'Pa) 3734 420 0.894 0.799
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.264 400 0.732 0.536
Py, 0.1973 P’ 01935 B (10"%/Pa) 2.77 390 0.459 0.211
Pcs 0.4466  P’c.;  0.4808 380
Pyc 02824 Py  0.2341 HAhtEBR Other Properties 370
P.q 02346 P,y 02301  p(g/em’) 4.01 360
Pyr 0.6399  P’yp  0.5652 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -6.93x 10-6 320
AP from the “Normal Line” D, 1.88x10° 310
AP -0.0007 D, -4.14x107"2 300
AP -0.0045 E, 1.03x10°° 290
APg, 0.0047 E, 1.45x107° 280
AP, 0.0298 Mk (1m) 0.316

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 2.6 -1.2 -0.8 0.2 1.1 3.1 B Coloration Code
-20~0 2.3 -1.4 0.9 0.3 12 4.6 Ago /s
0~20 -1.7 -0.9 0.3 0.3 2.9 5.0 Ao /As 43/38
20~40 2.4 0.6 0.6 0.9 2.9 5.6
40~60 -1.2 0.5 0.0 1.6 3.6 6.4 &Y  Remarks
60~80 -1.5 0.2 0.4 1.6 3.7 6.8
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ng= 1.80810 vg= 22.70 ng-ne = 0.035602

H-ZF71 808227 n,= 1.81648 v, = 22.51 ng- ner = 0.036271
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.77449  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.78180 RA(S) 1 2400 0.936 0.876
n, 706.5 1.79250 Dy 1 2200 0.966 0.934
ne 656.3 1.79797 Dy 1 2000 0.987 0.975
ner 643.8 1.79955 CR 1 1800 0.993 0.986
Niene 632.8 1.80102 1600 0.997 0.994
np 589.3 1.80780 1400 0.998 0.996
ny 587.6 1.80810 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.81648 T, (C) 566 1060 0.999 0.998
ng 486.1 1.83358 T, ('C) 611 1000 0.999 0.998
N 480.0 1.83582  T,,'** (0) 522 950 0.999 0.998
n, 4358 1.85599  T,," (C) 555 900 0.999 0.998
ny 404.7 1.87666  T,)°(C) 663 850 0.999 0.998
n; 365.0 ts0m0c(107/K) 93 800 0.998 0.996
10000 (107/K) 105 700 0.997 0.995
EBUAREH Constants of ispersion Formata  A(W/m-K) 650 0.997 0.994
Ay 3.1245742 600 0.996 0.993
A, -1.8434340x107> 550 0.994 0.989
Ay 3.9542654x107 YU Mechanical Properties 500 0.987 0.974
Az 5.5116689x10 Hy (107Pa) 428 480 0.983 0.967
Ay -5.7788504x10™ Fu 275 460 0.978 0.957
As 6.1110918%107> E (107pa) 8537 440 0.970 0.940
G (10'Pa) 3398 420 0.955 0.912
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.256 400 0.907 0.823
P, 02053 P, 02015 B (10"%Pa) 3.48 390 0.815 0.665
P, 04542 Po 04894 380 0.547 0.299
Pyc 0.2844 P’y 0.2358 HAhtEBR Other Properties 370 0.114 0.013
Pg 02354 Py 02310 p(gem’) 3.30 360
P,r 06296 P, 0.5561 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -9.72x 10-6 320
AP from the “Normal Line” D, 1.15x10°® 310
AP 0.0063 D, -4.56x107"" 300
AP -0.0012 E, 9.94x107 290
APg, 0.0031 E, 1.56x107° 280
AP, 0.0225 Mk (um) 0.310

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.0 2.8 2.4 2.0 0.6 1.3 #EE Coloration Code
-20~0 3.9 2.6 23 -1.8 0.2 1.5 Ago /As 45/37
0~20 3.6 2.4 2.1 -1.6 0.1 1.9 Ao /s
20~40 3.6 22 -1.9 1.2 0.5 2.8
40~60 3.4 22 -1.6 -1.0 0.6 2.9 &Y  Remarks
60~80 3.4 22 -1.5 -0.8 1.0 3.5
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923189

H-ZF72A
FratZE Refractive Indices

A (nm)
0y 1014.0 1.87807
ng 852.1 1.88764
n, 706.5 1.90181
Nc 656.3 1.90916
Ncr 643.8 1.91127
Nyge Ne 632.8 1.91327
N 589.3 1.92245
ng 587.6 1.92286
n, 546.1 1.93429
Ny 486.1 1.95800
ng/ 480.0 1.96113
n, 435.8 1.98971
0y, 404.7 2.01979

n; 365.0

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 3.4993311

A -2.7091573x107
Ay 4.7704517%107
As 1.0964633x10™
Ay -1.3227618x10°
As 1.3363075x10™

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 01959 P,
Pe, 04406 P
Poc 02806 Pyc
Py, 02341 P,
P,r 06493  P,p

0.1920
0.4740
0.2324
0.2293
0.5733

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, 0.0013
AP -0.0058
APp. 0.0062
AP,y 0.0357

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

T, (C) 667
T, (C) 697
T) o™ () 614
T)o" () 649
Ty, (C) 749
0‘-30/70"0(10-7/K) 67
0‘100/300”0(10-7/ K) 84
AMW/m-K)

HlMlPEHR Mechanical Properties

Hy (10'Pa) 484
Fyu 193
E (10'Pa) 10223
G (10'Pa) 4012
i 0.274
B (10"%/Pa) 3.19

HAeth#: 5 Other Properties

p (g/cm’) 3.57
TN REEREEH
Constants of dn/dt
D, -5.40%10°
D, 1.60x10™®
D, -1.17x107°
E, 1.20x10°°
E, 1.96x10”
Aric(m) 0.319

A ERE R Temperature Coefficients of Refractive Index
dn/dt relative(10°/°C)

REEE (C)
Range of Temperature t
-40~-20 -1.8
-20~0 -1.8
0~20 -1.2
20~40 -0.4
40~60 -1.0
60~80 -1.1

C’
-0.3
0.1
0.3
0.7
1.9
-0.4

d e F' g
-0.1 0.8 2.8 5.8
0.9 1.3 3.6 6.2
1.2 1.9 4.3 7.5
1.5 2.1 5.1 8.3
2.1 3.7 5.9 9.2
2.2 2.7 5.2 10.0

208

ng= 1.92286 vg= 18.90
n,= 1.93429 v, = 18.74

ng-ne = 0.048839
nFr- an = 0049853

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.963 0.927
2200 0.978 0.956
2000 0.988 0.976
1800 0.993 0.986
1600 0.997 0.995
1400 0.999 0.998
1200 0.999 0.998
1060 0.999 0.998
1000 0.998 0.997
950 0.998 0.997
900 0.998 0.997
850 0.998 0.997
800 0.998 0.996
700 0.997 0.995
650 0.997 0.994
600 0.996 0.992
550 0.991 0.982
500 0.977 0.955
480 0.967 0.935
460 0.950 0.903
440 0.921 0.849
420 0.860 0.740
400 0.594 0.353
390 0.230 0.053
380

370

360

350

340

330

320

310

300

290

280

ZEF Coloration Code
Ao /As

44/39

%7  Remarks

CDGM



ny= 1.94595 vy= 17.94 ng-ne = 0.052723

H-ZF88 946179 n,= 1.95827 v.= 17.80 np- ner = 0.053845
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.89797 RC(S) 1 A (nm) T(5mm)  t(10mm)
ng 852.1 1.90818 RA(S) 1 2400 0.973 0.946
n, 706.5 1.92333 Dy 1 2200 0.983 0.966
ne 656.3 1.93122 D, 1 2000 0.993 0.987
ne 643.8 1.93349 CR 1 1800 0.996 0.992
Nie-Ne 632.8 1.93563 1600 0.998 0.996
np 589.3 1.94551 1400 0.999 0.998
ny 587.6 1.94595 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.95827 T, (C) 664 1060 0.999 0.998
ng 486.1 1.98394 T, ('C) 709 1000 0.999 0.998
ng: 480.0 1.98733 T (C) 620 950 0.998 0.997
n, 435.8 2.01845 Ti" (C) 652 900 0.998 0.996
ny, 404.7 2.05143 Tio °(C) 769 850 0.997 0.995
n; 365.0 03070c(107/K) 60 800 0.997 0.995
000300c(107/K) 73 700 0.996 0.993
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.995 0.991
A 3.5755239 600 0.994 0.989
A, -3.0371269x107> 550 0.989 0.979
Ay 4.8236357x107 HULMHER Mechanical Properties 500 0.973 0.946
Ay 1.3150654x107 Hy (10'Pa) 520 480 0.960 0.921
Ay -1.6364187x1073 JN 202 460 0.941 0.886
As 1.6227490%107* E (107pa) 10881 440 0.908 0.825
G (10'Pa) 4377 420 0.837 0.700
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.243 400 0.486 0.236
Py, 0.1937 P’ 0.1896 B (10"%/Pa) 3.27 390 0.158 0.025
Pcs 04370  P’c5  0.4701 380
Pyc 02794 Py 02314 HAhtEBR Other Properties 370
P.q 02337 P,y 02288  p(glem’) 3.52 360
Pyr 0.6548 P’y 0.5782 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -3.80% 10-6 320
AP from the “Normal Line” D, 2.00x107° 310
AP -0.0001 D, 1.70x107"! 300
AP -0.0071 E, 1.19x10°° 290
APg, 0.0072 E, 2.19x10”° 280
AP, 0.0396 Mk (1m) 0.328

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 0.2 1.6 1.5 1.8 43 7.4 B Coloration Code
-20~0 0.2 1.4 2.6 3.8 5.7 9.3 Ago /s
0~20 0.0 0.4 1.7 2.4 5.4 8.6 Ao /As 45/39
20~40 0.4 3.0 3.0 4.3 7.0 11.6
40~60 0.2 2.7 3.5 4.3 7.6 11.2 £VE Remarks
60~80 1.2 2.8 4.2 5.5 8.6 12.1
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ng= 1.69362 vy= 49.19 ng-ne = 0.014100

H-LaF1 694492 n,= 1.69696 v, = 48.90 np- ner = 0.014252
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.67855 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68226 RA(S) 3 2400 0.897 0.805
n, 706.5 1.68708 Dy 1 2200 0.971 0.942
ne 656.3 1.68944 D, 3 2000 0.989 0.979
ne 643.8 1.69011 CR 1 1800 0.996 0.991
Nie-Ne 632.8 1.69073 1600 0.997 0.994
np 589.3 1.69350 1400 0.998 0.997
ny 587.6 1.69362 #HEF  Thermal Properties 1200 0.999 0.999
n, 546.1 1.69696 T, (C) 640 1060 0.999 0.998
ng 486.1 1.70354 T, ('C) 676 1000 0.999 0.998
ng: 480.0 1.70436 T (C) 595 950 0.999 0.998
n, 435.8 1.71140 Ti" (C) 627 900 0.999 0.998
ny, 404.7 1.71803 Tio °(C) 737 850 0.999 0.998
n; 365.0 1.72957 03070c(107/K) 71 800 0.997 0.994
000300c(107/K) 85 700 0.997 0.994
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.995
A 2.8190353 600 0.998 0.997
A, -1.6449351x107> 550 0.998 0.996
Ay 1.3660224x107 HUBER Mechanical Properties 500 0.997 0.995
Ay 2.4815081%x107 Hy (107Pa) 613 480 0.996 0.992
Ay -2.5853305x10™ JN 158 460 0.994 0.989
As 1.3091836x107 E (107pa) 10138 440 0.991 0.983
G (10'Pa) 3933 420 0.988 0.976
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.289 400 0.978 0.957
Py, 0.2631 P’ 0.2603 B (10%/Pa) 1.82 390 0.968 0.937
Pcs 0.5092 P’cs  0.5508 380 0.951 0.904
Pic 0.2965 P’y 0.2463 HAhtEBR Other Properties 370 0.914 0.835
P.q 02369 P,y 02344  p(g/em’) 3.85 360 0.834 0.696
Pyr 0.5574  P’yp  0.4940 350 0.658 0.433
I REE R E 340 0.330 0.109
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 1.00x 10-6 320
AP from the “Normal Line” D, 231x10° 310
AP -0.0057 D, -1.60x107'° 300
AP -0.0088 E, 5.94x107 290
APg, 0.0039 E, -4.95x107'° 280
AP, -0.0045 Mk (1m) 0.215

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.5 1.8 1.9 2.4 2.7 3.1 B Coloration Code
-20~0 1.7 2.3 2.5 3.1 3.5 4.2 Ago /As 38/34
0~20 2.4 2.9 3.2 3.3 3.9 4.4 Ao /s
20~40 2.5 3.1 3.4 3.4 4.0 4.5
40~60 2.6 3.1 3.5 3.7 4.1 4.6 £VE Remarks
60~80 2.5 3.1 3.5 3.6 4.2 4.7

210 CDGM



H-LaF2

717479

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.70107
1.70476
1.70997
1.71248
1.71320
1.71387
1.71687
1.71700
1.72056
1.72745
1.72832
1.73584
1.74291
1.75526

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8722293
-5.7088356x10~
2.9242175%107
-1.4611532x107
2.5252525%10™
-1.0867241x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2465
0.5156
0.3016
0.2380
0.5604

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2440
0.5581
0.2512
0.2356
0.4973

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng=1.71700 vg=47.89
n,= 1.72056 V.= 47.65

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 6
CR 1

#4MEF  Thermal Properties

T, (C) 666
T, ('C) 704
T ™ (C) 612
Ti" (C) 650
Tio °(C) 772
0‘-30/70"0(10-7/K) 74

0‘100/300”0(10-7/ K) 91

MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 561
Fyu 205
E (10'Pa) 9061
G (10'Pa) 3524
i 0.286
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.25
TN REEREEH
Constants of dn/dt
D, -4.12x10°
D, 2.75x10°®
D, -1.05%x10™"°
E, 8.05x107
E, -8.24x10™"°
Aric(m) 0.107

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0098
AP 0.0007
APy, -0.0030
AP,y -0.0038
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 -1.0 -0.6
20~0 -1.0 0.6
0~20 0.6 0.1
20~40 -0.2 0.7
40~60 0.2 0.8
60~80 03 09

d e F' g
-0.3 -0.1 0.5 0.8
-0.3 0.0 0.5 1.0
0.6 0.7 1.4 1.8
1.0 1.2 1.5 2.0
1.0 1.1 1.6 22
1.1 1.2 1.7 2.4
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A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

ng-nec = 0.014972
nFr- an = 0015122

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.892 0.795
0.954 0.909
0.981 0.962
0.991 0.981
0.997 0.993
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.997 0.995
0.997 0.994
0.995 0.991
0.993 0.986
0.988 0.976
0.979 0.958
0.963 0.928
0.928 0.862
0.851 0.725
0.688 0.474
0.383 0.147

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/34

%7  Remarks

CDGM



ng= 1.74400 vy = 44.90 ng-ne = 0.016570

H-LaF3B 744449 n,= 1.74794 v, = 44.63 ng-ner = 0.016760
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.72670 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.73068 RA(S) 3 2400 0.902 0.814
n, 706.5 1.73630 Dy 1 2200 0.957 0915
ne 656.3 1.73906 D, 3 2000 0.960 0.921
ne 643.8 1.73984 CR 1 1800 0.990 0.980
Nie-Ne 632.8 1.74057 1600 0.997 0.994
np 589.3 1.74386 1400 0.998 0.996
ny 587.6 1.74400 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.74794 T, (C) 618 1060 0.999 0.998
ng 486.1 1.75563 T, ('C) 680 1000 0.999 0.998
ng/ 480.0 1.75660 T (C) 582 950 0.999 0.998
n, 435.8 1.76502 Ti" (C) 616 900 0.999 0.998
ny, 404.7 1.77298 Tio °(C) 751 850 0.999 0.998
n; 365.0 1.78694 03070c(107/K) 80 800 0.998 0.996
000300c(107/K) 97 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.9610804 600 0.999 0.998
A, -7.4557550%107> 550 0.999 0.999
Ay 2.9397524x10~ HUBER Mechanical Properties 500 0.998 0.997
As -7.0973461x10™ Hy (10'Pa) 568 480 0.998 0.997
Ay 1.7964741x10™ Fyu 182 460 0.997 0.995
As -7.4281384x107° E (107pa) 9781 440 0.996 0.992
G (10'Pa) 3780 420 0.994 0.988
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.294 400 0.986 0.973
P, 0.2402 P’ 0.2375 B (10%/Pa) 1.51 390 0.978 0.957
Pcs 0.5057 = P’c5  0.5465 380 0.961 0.923
Pic 0.2981 = P’y 0.2482 HAhtEBR Other Properties 370 0.923 0.852
P.q 02378 P,y 02351  p(g/em’) 4.39 360 0.843 0.710
Py 0.5667  P’,p  0.5024 350 0.671 0.450
Pt RIE T REBUE B 340 0.352 0.124
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 22.32x% 10-6 320
AP from the “Normal Line” D, 1.48x10° 310
AP -0.0119 D, -1.59x10°'° 300
AP -0.0022 E, 5.14x107 290
APg, -0.0010 E, 6.02x107'° 280
AP,y -0.0025 Mg (pm) 0.283

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.5 0.1 0.2 0.2 0.6 1.6 . Coloration Code
-20~0 0.4 0.9 12 1.5 2.4 2.9 Ago /As 38/34
0~20 0.2 0.8 12 1.9 2.1 2.6 Ao /s
20~40 0.7 1.2 1.4 1.7 2.0 3.2
40~60 0.6 1.1 12 12 2.7 3.4 &Y  Remarks
60~80 0.6 1.2 1.5 1.7 2.5 3.2
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H-LaF4

750350

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.72804
1.73278
1.73975
1.74319
1.74419
1.74511
1.74932
1.74950
1.75458
1.76461
1.76589
1.77717
1.78817
1.80838

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9561205
-5.5767875%10°
3.7258236x107
-7.1868609x10™
1.9999863x10™
-2.8002519x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2213
0.4860
0.2946
0.2371
0.5863

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2185
0.5259
0.2448
0.2340
0.5199

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (‘) 580
T, (C) 630
T ™ (C) 535
Ti" (C) 568
Ty °(C) 704
0‘-30/70"0(10-7/K) 80
0‘100/300°C(10-7/K) 95
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 545
Fyu 178
E (10'Pa) 9105
G (10'Pa) 3563
i 0.278
B (10"%/Pa) 2.42

HAeth#: 5 Other Properties

p (g/cm’) 3.92
i iR R ECE I
Constants of dn/dt
D, 6.53x10”
D, 1.81x10®
D, -1.59x10™"°
E, 9.02x10”
E, 8.16x10™"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0039
AP 0.0015
APy, -0.0022
AP,y 0.0003
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.3 2.0
20~0 2.0 3.1
0~20 2.4 35
20~40 2.5 34
40~60 2.5 3.5
60~80 2.8 3.8

d e F' g
2.7 2.9 3.4 4.4
33 3.5 4.7 5.7
3.6 4.3 5.1 6.3
3.9 42 5.4 6.2
4.0 4.5 5.6 6.6
4.4 4.6 5.6 6.9

213

ng= 1.74950 vg= 34.99
n,= 1.75458 v.= 34.78

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.021421

nFr- an = 0021697

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.917 0.841
0.962 0.926
0.985 0.971
0.992 0.984
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.994
0.994 0.988
0.990 0.981
0.987 0.975
0.983 0.967
0.974 0.948
0.949 0.900
0.917 0.840
0.851 0.725
0.691 0.478
0.371 0.138

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/36

%7  Remarks

CDGM



H-LaF4GT

750350

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.72804
1.73278
1.73975
1.74319
1.74419
1.74511
1.74932
1.74950
1.75458
1.76461
1.76589
1.77717
1.78817
1.80838

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9561205
-5.5767875%10°
3.7258236x107
-7.1868609x10™
1.9999863x10™
-2.8002519x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2213
0.4860
0.2946
0.2371
0.5863

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2185
0.5259
0.2448
0.2340
0.5199

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (‘) 580
T, (C) 630
T ™ (C) 535
Ti" (C) 568
Ty °(C) 704
0‘-30/70"0(10-7/K) 80
0‘100/300°C(10-7/K) 95
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 545
Fyu 178
E (10'Pa) 9105
G (10'Pa) 3563
i 0.278
B (10"%/Pa) 2.42

HAeth#: 5 Other Properties

p (g/cm’) 3.92
i iR R ECE I
Constants of dn/dt
D, 6.53x10”
D, 1.81x10®
D, -1.59x10™"°
E, 9.02x10”
E, 8.16x10™"°
Aric(m) 0.246

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0039
AP 0.0015
APy, -0.0022
AP,y 0.0003
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 1.3 2.0
20~0 2.0 3.1
0~20 2.4 35
20~40 2.5 34
40~60 2.5 3.5
60~80 2.8 3.8

d e F' g
2.7 2.9 3.4 4.4
33 3.5 4.7 5.7
3.6 4.3 5.1 6.3
3.9 42 5.4 6.2
4.0 4.5 5.6 6.6
4.4 4.6 5.6 6.9

214

ng= 1.74950 vg= 34.99
n,= 1.75458 v.= 34.78

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

N - N¢

=0.021421

nFr- an = 0021697

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.915 0.838
0.960 0.921
0.984 0.968
0.991 0.982
0.996 0.993
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.996
0.996 0.992
0.993 0.987
0.991 0.983
0.988 0.977
0.982 0.964
0.964 0.930
0.942 0.887
0.895 0.801
0.775 0.601
0.505 0.255
0.138 0.019

350
340
330
320
310
300
290
280

O Coloration Code
Ao /As

400/355

%7  Remarks

CDGM



ng= 1.75367 vg= 37.49 ng-ne = 0.020102

H-LaFL5 754375 n,= 1.75842 v, = 37.21 ng- ner = 0.020382
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.73306  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.73780 RA(S) 3 2400 0.906 0.820
n, 706.5 1.74446 Dy 1 2200 0.966 0.934
ne 656.3 1.74774 Dy 5 2000 0.989 0.979
ner 643.8 1.74867 CR 1 1800 0.997 0.994
Nfone 632.8 1.74955 1600 0.999 0.998
np 589.3 1.75350 1400 0.999 0.998
ny 587.6 1.75367 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.75842 T, (C) 647 1060 0.999 0.998
ng 486.1 1.76785 T, ('C) 687 1000 0.999 0.998
N 480.0 176906 T, (C) 604 950 0.999 0.998
n, 435.8 177952 T,," (C) 640 900 0.999 0.998
ny 404.7 178970 T,)/%C) 754 850 0.999 0.998
n; 365.0 1.80821 03000 (10°7/K) 70 800 0.999 0.998
100300 (107/K) 84 700 0.998 0.997
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 2.9845296 600 0.997 0.995
A, -1.1296680x107> 550 0.996 0.993
Ay 3.0977515x107 HLBEPER Mechanical Properties 500 0.991 0.982
A; 4.3182915x10™ Hy (107Pa) 576 480 0.987 0.974
Ay 4.8238302x107 JN 135 460 0.983 0.966
As 2.9461228x10° E (107pa) 10508 440 0.978 0.956
G (10'Pa) 4114 420 0.968 0.937
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.277 400 0.946 0.894
P, 02358 P, 02326 B (10"'%Pa) 390 0.922 0.850
Pe, 04945 Pe, 05333 380 0.880 0.770
Pyc 0.2950 P’y 0.2453 HAhtEBR Other Properties 370 0.770 0.600
P 02363 Py 02330 p(gemd) 3.71 360 0.520 0.270
Pyr 0.5805 P’y 0.5132 350 0.140 0.020
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 22.04x% 10-7 320
AP from the “Normal Line” D, 2.80x107° 310
AP 0.0074 D, -1.11x107"° 300
AP 0.0041 E, 6.56x107 290
APg, 0.0000 E, -8.41x107"° 280
AP,y -0.0013 A (pm) 0.272

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 1.2 1.9 2.1 2.4 3.7 B Coloration Code
-20~0 1.6 1.9 2.3 2.8 3.8 4.7 Ago /As 41/35
0~20 1.6 2.1 2.6 3.0 3.9 4.9 Ao /s
20~40 2.1 2.7 3.1 3.4 4.2 5.0
40~60 2.3 32 3.4 3.7 4.5 52 £VE Remarks
60~80 2.4 3.2 3.5 3.8 4.7 54

213 CDGM



H-LaF6LA

757477

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.73966
1.74392
1.74953
1.75223
1.75298
1.75369
1.75686
1.75700
1.76078
1.76809
1.76901
1.77689
1.78426
1.79713

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.0197024
-1.5847365x107
2.2765405%107
9.7952313x10™
-6.8665447x107
4.7432727x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2685
0.5238
0.3006
0.2382
0.5546

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2658
0.5653
0.2508
0.2358
0.4916

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, 0.0212

AP 0.0092

AP, -0.0029

AP, -0.0098

BFETE (C)

Range of Temperature t C’
-40~-20 3.8 4.8
-20~0 3.8 4.9
0~20 4.0 4.9
20~40 4.2 5.0
40~60 4.6 53
60~80 5.0 54

ng= 1.75700

n,= 1.76078

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

vy=47.71
v, = 47.47

1

—_ O\ = W

646
680
603
632
731
57
69

Hy (10'Pa) 729
F, 86
E (10'Pa) 11806
G (10'Pa) 4570
i 0.291
B (10"%/Pa) 1.84
HAeth#: 5 Other Properties
p (g/em’) 4.06
TN REEREEH
Constants of dn/dt
D, 3.90x10°
D, 1.55x10®
D, 2.90x10™"
E, 7.82x107
E, 2.61x10™"
Aric(m) 0.083

dn/dt relative(10°/°C)

d
4.9
5.1
53
5.5
5.6
5.7

e
52
54
5.6
5.7
5.7
5.7

216

F
5.8
6.0
6.1
6.2
6.4
6.4

Temperature Coefficients of Refractive Index

6.1
6.3
6.7
6.8
6.9
6.9

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330

N - N¢

=0.015866

nFr- an = 0016028

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.810 0.650
0.950 0.902
0.982 0.965
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.997 0.994
0.996 0.992
0.994 0.989
0.992 0.984
0.988 0.976
0.979 0.958
0.969 0.938
0.952 0.906
0.924 0.853
0.880 0.770
0.810 0.650
0.690 0.480
0.510 0.260
0.260 0.070

320
310
300
290
280

ZEF Coloration Code
Ao /As

39/32

%7  Remarks

CDGM



ng= 178179 V= 37.09 ng-ne = 0.021077

H-LaF7 782371 n,= 1.78679 v, = 36.83 ng- ner = 0.021366
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.76035  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.76525 RA(S) 3 2400 0.901 0.812
n, 706.5 1.77216 Dy 1 2200 0.964 0.930
ne 656.3 1.77559 Dy 5 2000 0.985 0.970
ner 643.8 1.77657 CR 1 1800 0.993 0.986
Niene 632.8 1.77748 1600 0.998 0.995
np 589.3 1.78161 1400 0.998 0.997
ny 587.6 1.78179 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.78679 T, (C) 659 1060 0.999 0.998
ng 486.1 1.79667 T, ('C) 699 1000 0.999 0.998
N 480.0 179793 T, (C) 603 950 0.999 0.998
n, 4358 1.80891  T,," (0) 650 900 0.999 0.998
n, 404.7 1.81950 T, (C) 763 850 0.999 0.998
n; 365.0 1.83870  aym0c(107/K) 80 800 0.999 0.998
100300 (107/K) 95 700 0.998 0.996
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 3.0798693 600 0.997 0.995
A, -1.2098823x107> 550 0.997 0.995
Ay 3.1337189x10~ HUBER Mechanical Properties 500 0.995 0.991
A; 9.8583688x10™ Hy (10'Pa) 571 480 0.994 0.988
Ay -1.3379864x10°> JN 161 460 0.991 0.983
As 5.4990762x10° E (107pa) 10916 440 0.986 0.973
G (10'Pa) 4243 420 0.978 0.957
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.286 400 0.956 0914
P, 02325 P, 02293 B (10"'%Pa) 390 0.930 0.864
P, 04906 Pe  0.5298 380 0.880 0.774
Pyc 0.2940 P’y 0.2446 HAhtEBR Other Properties 370 0.774 0.599
Py 02370 Py 02338  p(gem’) 3.77 360 0.562 0316
Py 0.5806 = P’yp | 0.5138 350 0.224 0.050
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.02x% 10-6 320
AP from the “Normal Line” D, 1.70x10°® 310
AP 0.0020 D, -1.39x10°'° 300
AP 0.0012 E, 6.63x107 290
APg, -0.0004 E, 431x107"° 280
AP, -0.0019 Mk (um) 0.279

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 0.7 1.5 1.7 2.0 3.4 ZEZfE Coloration Code
20~0 0.9 1.7 25 2.7 3.7 42 Ago/As 41/35
0~20 1.3 2.0 25 2.9 3.7 4.4 Ao /As
20~40 1.4 22 2.6 2.9 3.7 5.0
40~60 1.6 2.3 2.7 2.9 3.8 52 £VE Remarks
60~80 1.7 25 2.7 3.0 3.9 5.1
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H-LaF10LA

788475

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.77000
1.77435
1.78020
1.78300
1.78379
1.78453
1.78785
1.78800
1.79195
1.79959
1.80055
1.80880
1.81654
1.82996

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1204288
-1.3807634x107
2.7234939x107
1.4066857x10™
5.4235567x10”
-1.6140450x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2622
0.5213
0.3014
0.2381
0.5551

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2596
0.5633
0.2512
0.2357
0.4923

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEH  Thermal Properties

T, (‘) 681
T, (C) 707
T ™ (C) 636
Ti" (C) 661
Tio °(C) 756
0‘-30/70"0(10-7/K) 6l

0‘100/300°C(10-7/K) 77

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 652
Fyu 100
E (10'Pa) 12398
G (10'Pa) 4787
i 0.295
B (10"%/Pa) 1.39

HAeth#: 5 Other Properties

p (g/cm’) 4.30
TN REEREEH
Constants of dn/dt
D, 1.59x10°°
D, 1.70x10°®
D, -2.83x10™"
E, 6.60x10”
E, 1.76x107™"°
Aric(m) 0.184

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0135
AP 0.0073
APy, -0.0032
AP,y -0.0097
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.4 2.9
20~0 2.8 33
0~20 3.0 3.7
20~40 3.1 3.7
40~60 34 4.0
60~80 3.7 4.2

d e F' g
3.5 3.6 3.9 4.5
3.6 3.9 4.7 5.2
4.1 4.3 4.7 5.3
4.2 4.4 4.7 5.4
4.2 4.5 5.0 5.6
4.6 4.8 5.4 5.9
218

ng= 1.78800 vg= 47.49
n,= 1.79195 V.= 47.26

N - N¢

=0.016592

nFr- an = 0016758

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.823
0.948
0.981
0.994
0.998
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.997
0.997
0.996
0.995
0.992
0.990
0.984
0.979
0.970
0.953
0.926
0.879
0.806
0.680
0.449
0.167

7 (10mm)
0.677
0.900
0.963
0.987
0.995
0.996
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.998
0.997
0.996
0.995
0.994
0.992
0.991
0.985
0.981
0.969
0.958
0.940
0.909
0.857
0.773
0.649
0.462
0.202
0.028

ZEF Coloration Code
Ao /As

38/32

%7  Remarks

CDGM



ng= 1.77250 vy= 49.60 ng-ne = 0.015575

H-LaFS0B 773496 n,= 1.77621 v, = 49.36 ng- ne = 0.015725
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.75542 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.75959 RA(S) 3 2400 0.814 0.662
n, 706.5 1.76514 Dy 1 2200 0.947 0.896
nc 656.3 1.76780 D, 3 2000 0.981 0.962
ne 643.8 1.76854 CR 1 1800 0.993 0.987
NHe-Ne 632.8 1.76924 1600 0.997 0.995
np 589.3 1.77236 1400 0.998 0.996
ny 587.6 1.77250 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.77621 T, (C) 681 1060 0.999 0.998
ng 486.1 1.78337 T, (C) 708 1000 0.999 0.998
ng: 480.0 1.78427 T (C) 637 950 0.999 0.998
n, 435.8 1.79196 Ti" (C) 665 900 0.999 0.998
ny, 404.7 1.79915 Tio °(C) 754 850 0.999 0.998
n; 365.0 1.81152 03070c(107/K) 58 800 0.997 0.994
000300c(107/K) 75 700 0.997 0.994
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.994
A 3.0703188 600 0.998 0.996
A, -1.3592117x107> 550 0.998 0.996
A, 2.5819018x10~ HULBER Mechanical Properties 500 0.998 0.996
A, -1.6644976x10~ Hy (107Pa) 723 480 0.997 0.994
Ay 6.9496623x107> JN 92 460 0.996 0.993
As -2.8838202x107° E (107pa) 12370 440 0.993 0.987
G (10'Pa) 4793 420 0.991 0.982
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.290 400 0.986 0.973
P, 0.2677 P’ 02652 B (10"%/Pa) 1.39 390 0.980 0.961
Pcs 0.5271  P’c5  0.5692 380 0.971 0.943
Pic 0.3018 P’y 02518 HAhtEBR Other Properties 370 0.954 0911
P.q 02382 P,y 02359  p(g/em’) 4.24 360 0.926 0.857
Py 0.5515  P’pp  0.4890 350 0.879 0.773
I REE R E 340 0.809 0.654
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.706 0.499
Deviation of Relative Partial Dispersions D, 2.55x1 0-6 320 0.557 0.310
AP from the “Normal Line” D, 1.98x10° 310 0.339 0.115
APc, 0.0149 D, 22.57x107" 300 0.122 0.015
AP 0.0081 E, 4.22x107 290
APg, -0.0029 E, -1.44x107"° 280
AP,y -0.0097 Mg (pm) 0.256

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.6 3.6 3.6 4.0 43 5.0 EMF Coloration Code
-20~0 3.0 4.1 4.2 4.5 4.8 53 Aso /s 38/31
0~20 2.9 33 3.9 3.8 45 5.0 Ao /s
20~40 3.8 4.2 3.8 4.6 52 5.6
40~60 39 4.5 4.7 4.7 55 5.8 £VE Remarks
60~80 3.6 4.4 4.7 4.8 5.0 5.8
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ng= 1.70000 vy= 48.08 ng-ne = 0.014559

H-LaF31 700481 n,= 1.70346 v, = 47.80 ng-ner = 0.014717
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.68440 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68814 RA(S) 4 2400 0.861 0.742
n, 706.5 1.69319 Dy 2 2200 0.944 0.891
ne 656.3 1.69564 D, 3 2000 0.979 0.958
ne 643.8 1.69633 CR 2 1800 0.989 0.979
Nie-Ne 632.8 1.69697 1600 0.996 0.992
np 589.3 1.69987 1400 0.997 0.995
ny 587.6 1.70000 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.70346 T, (C) 649 1060 0.999 0.998
ng 486.1 1.71020 T, ('C) 686 1000 0.999 0.998
ng/ 480.0 1.71104 T (C) 601 950 0.999 0.998
n, 435.8 1.71835 Ti" (C) 629 900 0.999 0.998
ny, 404.7 1.72526 Tio °(C) 738 850 0.999 0.998
n; 365.0 1.73736 03070c(107/K) 80 800 0.999 0.998
000300c(107/K) 94 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.8274056 600 0.997 0.995
A, -1.1383462x107> 550 0.997 0.995
A, 2.1720871x10 HUBER Mechanical Properties 500 0.997 0.994
As 3.8598574x10™ Hy (107Pa) 576 480 0.996 0.992
Ay 1.3185783%107 JN 175 460 0.994 0.989
As 6.8378313x1077 E (107pa) 9644 440 0.993 0.987
G (10'Pa) 3745 420 0.991 0.982
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.288 400 0.983 0.967
P, 0.2569 P’ 0.2541 B (10"%/Pa) 1.58 390 0.973 0.947
Pcs 0.5151  P’c5  0.5565 380 0.954 0.910
Pic 0.2995 P’y 0.2494 HAhtEBR Other Properties 370 0.909 0.826
P.q 02377 P,y 02351  p(g/em’) 3.82 360 0.807 0.652
Py 0.5600  P’,p  0.4969 350 0.589 0.347
I REE R E 340 0.239 0.057
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 22.02x% 10-6 320
AP from the “Normal Line” D, 1.89x10° 310
AP -0.0008 D, -1.30x107'° 300
AP -0.0003 E, 4.46x107 290
AP -0.0004 E, 1.77x107'° 280
AP,y -0.0038 Mg (pm) 0.281

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.0 0.3 0.5 0.8 0.9 1.5 . Coloration Code
-20~0 0.1 0.8 12 1.3 1.4 2.3 Ago /As 38/34
0~20 0.5 1.2 1.4 1.6 2.0 2.6 Ao /s
20~40 0.8 1.2 1.4 1.5 2.3 2.8
40~60 1.0 1.4 1.4 1.6 2.4 2.9 &Y  Remarks
60~80 1.1 1.3 1.4 1.7 2.5 3.0
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ny= 1.78590 vg= 44.19 ng-ne = 0.017786

H-LaF52 786442 n,= 1.79013 v, = 43.93 ng- ner = 0.017988
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140 176701  RC(S) 1 A (om)  t(5mm) 1 (10mm)
ng 852.1 1.77150 RA(S) 3 2400 0.853 0.728
n, 706.5 1.77762 Dy 1 2200 0.962 0.925
ne 656.3 1.78059 Dy 2 2000 0.985 0.970
ner 643.8 1.78142 CR 1 1800 0.995 0.990
Niene 632.8 1.78221 1600 0.998 0.997
np 589.3 1.78574 1400 0.999 0.997
ny 587.6 1.78590 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.79013 T, (C) 588 1060 0.999 0.998
ng 486.1 1.79837 T, ('C) 625 1000 0.999 0.998
N 480.0 179941 T, (C) 558 950 0.999 0.998
n, 4358 1.80837  T,," (0) 584 900 0.999 0.998
n, 404.7 1.81684 T, °(C) 686 850 0.999 0.998
n; 365.0 183164 ay0m0c(107/K) 59 800 0.998 0.996
103000 (107/K) 72 700 0.998 0.996
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 3.1086885 600 0.997 0.995
A, -1.3580990x107> 550 0.997 0.994
A, 2.7901619x10~ HULBER Mechanical Properties 500 0.996 0.993
Az 4.6009492x10™ Hy (107Pa) 668 480 0.995 0.991
Ay 3.2081147x107 Fa 94 460 0.993 0.987
As -2.8145893x107 E (107pa) 11290 440 0.989 0.979
G (10'Pa) 4350 420 0.985 0.971
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.297 400 0.977 0.954
P, 02524 P, 0249 B (10"%Pa) 2.13 390 0.966 0.934
Pe, 05111 Pey 05515 380 0.951 0.905
Pyc 0.2985 Py 0.2491 HAhtEBR Other Properties 370 0.920 0.847
Py 02378 Py 02352 p(gemd) 439 360 0.871 0.759
Pyr 0.5622 P’y 0.4981 350 0.793 0.629
Pt RIE T REBUE B 340 0.676 0.457
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.504 0.254
Deviation of Relative Partial Dispersions D, 7.56% 10-6 320 0.265 0.070
AP from the “Normal Line” D, 1.95x10° 310
AP 0.0091 D, -5.14x107" 300
AP 0.0049 E, 6.79%107 290
APg, -0.0022 E, 7.10x107'° 280
AP, -0.0082 Mk (um) 0.233

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 5.8 6.1 6.6 7.3 8.1 8.5 . Coloration Code
-20~0 6.3 6.7 7.4 7.8 8.3 8.9 Ago /As 39/32
0~20 6.6 75 7.6 7.9 8.5 9.5 Ao /s
20~40 6.6 7.6 7.8 7.9 9.2 9.6
40~60 6.7 8.1 8.3 8.4 9.3 10.3 &Y  Remarks
60~80 72 8.2 8.6 8.7 9.6 10.6
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H-LaF53

743492

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3

6
6
5
5
5
4
4
4
4
3

43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.72681
1.73079
1.73616
1.73874
1.73946
1.74014
1.74317
1.74330
1.74690
1.75384
1.75471
1.76216
1.76915
1.78119

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.9676517
-1.0909899x107
2.6545531x107
-5.1595225%10™
1.2449290x10™*
-5.1633775%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2636
0.5265
0.3018
0.2384
0.5510

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2611
0.5687
0.2516
0.2361
0.4887

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, 0.0118

AP 0.0083

AP, -0.0030

AP, -0.0109

BFETE (C)

Range of Temperature t C’
-40~-20 59 6.8
-20~0 6.5 6.8
0~20 6.5 6.6
20~40 6.5 7.4
40~60 6.7 7.5
60~80 6.9 7.6

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1
#4MEH  Thermal Properties

T, (C) 590
T, (C) 621
T ™ (C) 550
Ti" (C) 582
Tio °(C) 682
030701 (1 0-7/K) 55
0‘100/300°C(10-7/K) 73
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 698
Fa 104
E (10'Pa) 10678
G (10Pa) 4084
1 0.307
B (10"%/Pa)
HAeth#: 5 Other Properties
p (g/em’) 4.16
TN REEREEH
Constants of dn/dt
Dy 7.84x10°
D, 1.78x10°
D, -1.78x10™"
E, 6.13x107
E, 7.28x10™"°
Arg (pm) 0.217

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

d e F' g
7.3 7.6 7.9 8.1
7.3 7.4 7.8 8.4
6.8 7.2 8.1 9.0
7.8 8.0 8.7 9.3
7.8 8.0 8.6 9.2
8.0 8.4 8.9 9.6
222

ng= 1.74330 vg= 49.22
n,= 1.74690 v, = 48.99

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.015101

nFr- an = 0015246

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.800 0.640
0.939 0.881
0.976 0.952
0.989 0.979
0.996 0.992
0.998 0.996
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.998 0.995
0.997 0.994
0.997 0.993
0.997 0.993
0.997 0.993
0.995 0.990
0.993 0.987
0.992 0.984
0.988 0.977
0.985 0.970
0.978 0.956
0.970 0.940
0.954 0.910
0.930 0.860
0.880 0.780
0.810 0.650
0.710 0.500
0.570 0.320
0.410 0.170
0.250 0.060
0.100 0.010

300
290
280

ZEF Coloration Code
Ao /As

38/30

%7  Remarks
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ng= 1.79952 V= 42.24 ng-ne = 0.018927

H-LaF34 800422 n,= 1.80401 v, = 42.00 ng-ner = 0.019145
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.77963 RC(S) 1 A (nm) T(5mm)  t(10mm)
ng 852.1 1.78426 RA(S) 3 2400 0.850 0.730
n, 706.5 1.79072 Dy 1 2200 0.960 0.921
ne 656.3 1.79387 D, 2 2000 0.984 0.969
ne 643.8 1.79476 CR 1 1800 0.995 0.990
Nie-Ne 632.8 1.79560 1600 0.998 0.996
np 589.3 1.79935 1400 0.999 0.998
ny 587.6 1.79952 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.80401 T, (C) 602 1060 0.998 0.997
ng 486.1 1.81280 T, ('C) 630 1000 0.998 0.997
ng: 480.0 1.81391 T (C) 559 950 0.998 0.996
n, 435.8 1.82354 Ti" (C) 587 900 0.998 0.996
ny, 404.7 1.83270 Tio °(C) 687 850 0.998 0.996
n; 365.0 1.84881 03070c(107/K) 57 800 0.998 0.997
000300c(107/K) 70 700 0.998 0.997
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.997
A, 3.1447020 600 0.998 0.996
A, -1.0105906x107> 550 0.997 0.995
Ay 3.4309697x107 HULBER Mechanical Properties 500 0.997 0.994
Az -8.3312791x10™ Hy (107Pa) 698 480 0.996 0.993
Ay 2.1700843x107* JN 104 460 0.995 0.991
As -8.7014790x10°° E (107pa) 11076 440 0.992 0.985
G (10'Pa) 4249 420 0.987 0.974
AAXTER 2B Relative Partial Dispersions [ 0.303 400 0.974 0.949
Py, 0.2446 P’ 02418 B (10'%/Pa) 2.16 390 0.961 0.924
Pcs 0.5077  P’cs  0.5484 380 0.949 0.900
Pic 02983 Py 0.2486 HAhtEBR Other Properties 370 0.900 0.810
P.q 02372 P,y 02345  p(g/em’) 4.51 360 0.820 0.680
Pyr 0.5674  P’,p  0.5030 350 0.680 0.460
Pt RIE T REBUE B 340 0.380 0.150
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.080 0.010
Deviation of Relative Partial Dispersions D, 6.31% 10-6 320
AP from the “Normal Line” D, 2.13x10° 310
AP, 0.0071 D, 9.75x107"! 300
AP 0.0061 E, 1.02x10°° 290
APg, -0.0021 E, 2.29x107'° 280
AP, -0.0064 Mk (1m) 0.077

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 6.0 7.0 7.3 7.6 8.1 9.1 ZEZfE Coloration Code
20~0 6.0 7.0 7.2 7.4 8.7 9.1 Ago/As 40/34
0~20 5.9 7.1 7.2 7.7 8.4 9.1 Ao /As
20~40 6.2 7.3 8.0 8.2 8.5 9.3
40~60 6.8 7.5 8.5 8.7 9.3 10.0 %7  Remarks
60~80 7.4 8.1 8.6 9.1 9.9 11.1
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ng= 1.76200 V= 40.11 ng-ne = 0.019000

H-LaF35S 762401 n,= 1.76651 v, = 39.82 ng- ner = 0.019250
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.74254 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.74699 RA(S) 4 2400 0.903 0.815
n, 706.5 1.75327 Dy 2 2200 0.957 0.916
ne 656.3 1.75639 D, 3 2000 0.981 0.962
nes 643.8 1.75727 CR 1 1800 0.990 0.981
Nie-Ne 632.8 1.75810 1600 0.997 0.994
np 589.3 1.76183 1400 0.998 0.996
ny 587.6 1.76200 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.76651 T, (C) 619 1060 0.999 0.998
ng 486.1 1.77539 T, ('C) 673 1000 0.999 0.998
np 480.0 1.77652 T (C) 578 950 0.999 0.998
n, 435.8 1.78629 Ti" (C) 613 900 0.999 0.998
ny, 404.7 1.79565 Tio °(C) 746 850 0.999 0.998
n; 365.0 1.81236 03070c(107/K) 82 800 0.998 0.996
000300c(107/K) 95 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.995
A, 3.0184586 600 0.997 0.995
A, -1.0458059x107> 550 0.997 0.995
Ay 2.8864018x10~ HUBER Mechanical Properties 500 0.996 0.992
As 6.9708652x10™ Hy (10'Pa) 506 480 0.995 0.990
Ay 6.3574147x10° JN 179 460 0.994 0.988
As 2.8244429x10° E (107pa) 9460 440 0.991 0.982
G (10'Pa) 3663 420 0.987 0.975
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.291 400 0.977 0.954
Py, 0.2342 P’ 02312 B (10'%/Pa) 1.68 390 0.963 0.928
Pcs 04947 P’cs  0.5340 380 0.936 0.876
Pic 02952 Py 0.2458 HAhtEBR Other Properties 370 0.879 0.772
P.q 02373 P,y 02343  p(g/em’) 4.30 360 0.748 0.559
Pyr 0.5734  P’,p  0.5074 350 0.477 0.228
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -2.50% 10-6 320
AP from the “Normal Line” D, 2.11x107° 310
AP -0.0063 D, -8.33x107"! 300
AP -0.0018 E, 7.00x107 290
APg, -0.0004 E, -1.49x107'° 280
AP, -0.0040 Mk (1m) 0.249

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 0.5 0.9 1.1 1.6 2.5 . Coloration Code
-20~0 0.1 1.0 12 1.6 2.0 2.9 Ago /As 39/34
0~20 0.2 1.3 1.5 1.7 2.5 3.6 Ao /s
20~40 0.8 1.3 1.7 2.1 3.0 3.6
40~60 0.9 1.7 1.9 2.3 3.0 3.6 &Y  Remarks
60~80 1.1 1.7 2.1 2.3 3.0 4.2
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ng= 1.72000 vy= 43.68 ng-ne = 0.016483

H-LaF62 720437 n,= 1.72391 v, = 43.39 np- ne = 0.016682
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.70288 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.70687 RA(S) 3 2400 0.925 0.856
n, 706.5 1.71239 Dy 1 2200 0.969 0.939
ne 656.3 1.71511 Dy, 3 2000 0.987 0.974
ne 643.8 1.71588 CR 1 1800 0.993 0.986
Ne-Ne 632.8 1.71660 1600 0.997 0.995
np 589.3 1.71985 1400 0.998 0.996
ny 587.6 1.72000 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.72391 T, (C) 584 1060 0.999 0.998
ng 486.1 1.73159 T, ('C) 637 1000 0.999 0.998
ng/ 480.0 1.73256 T (C) 538 950 0.999 0.998
n, 435.8 1.74095 Ti" (C) 576 900 0.999 0.998
ny, 404.7 1.74889 Tio °(C) 715 850 0.999 0.998
n; 365.0 1.76297 03070c(107/K) 70 800 0.998 0.996
000300c(107/K) 88 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.8892924 600 0.998 0.996
A, -1.1809100x107> 550 0.997 0.995
Ay 2.2083961x10~ HUBER Mechanical Properties 500 0.996 0.993
Ay 1.3289656x10™ Hy (10'Pa) 578 480 0.994 0.989
Ay -9.9776567x10"> JN 173 460 0.994 0.988
As 6.8989327x10° E (107pa) 10143 440 0.991 0.982
G (10'Pa) 3925 420 0.988 0.977
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.292 400 0.979 0.958
P, 0.2421 P’ 0.2392 B (10"%/Pa) 2.01 390 0.967 0.936
Pcs 04999  P’c-s  0.5401 380 0.947 0.897
Pic 0.2967 P’y 0.2470 HAhtEBR Other Properties 370 0.904 0.817
P.q 02372 P,y 02344  p(g/em’) 3.89 360 0.806 0.650
Py 0.5679  P’yp  0.5029 350 0.581 0.338
I REE R E 340 0217 0.047
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.69% 10-6 320
AP from the “Normal Line” D, 1.78x10° 310
AP -0.0101 D, -1.65%107'° 300
AP -0.0051 E, 7.29%x107 290
APg, 0.0001 E, 1.87x107'° 280
AP,y -0.0034 Mg (pm) 0.206

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.1 3.6 3.9 4.1 4.8 5.5 B Coloration Code
-20~0 3.6 4.1 4.4 4.9 5.7 6.0 Ago /As 39/34
0~20 4.0 4.7 5.1 5.3 5.9 6.7 Ao /s
20~40 4.1 4.8 5.1 5.4 5.9 6.7
40~60 4.1 4.8 5.1 5.5 5.9 6.8 £VE Remarks
60~80 4.1 4.8 5.1 5.5 6.0 6.8
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H-ZLaF1

802443

T4 ZE  Refractive Indices

A (nm)
n, 1014.0 1.78230
ng 852.1 1.78693
n, 706.5 1.79321
ne 656.3 1.79624
ner 643.8 1.79710
N 632.8 1.79790
np 589.3 1.80150
ng 587.6 1.80166
n, 546.1 1.80597
ng 486.1 1.81435
Ngp: 480.0 1.81541
n, 435.8 1.82453
ny 404.7 1.83316
n; 365.0 1.84827

éﬂé\\ﬁﬁﬁ Constants of Dispersion Formula

A 3.1622896

A -1.4206768%107
Ay 2.9459537x107
As 2.1285699x10™
Ay 6.5872560x10
As -1.6599262x10°

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02556 P, 02529
P, 05141 Po, 05554
Pge 02992 Py 02491
P, 02378 P, 02352
P,r 05623 P 0.4983

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng=1.80166
n,= 1.80597

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 6
CR 1

#4MEH  Thermal Properties

T, (‘) 669
T, (C) 693
T ™ (C) 621
Ti" (C) 653
Ty °(C) 741
03070c(1 0-7/K) 53
0‘100/300”0(10-7/ K) 72
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 725
Fyu 98

E (10'Pa) 12321
G (10'Pa) 4768
i 0.292
B (10"%/Pa) 1.54

HAeth#: 5 Other Properties

p (g/cm’) 4.30
i iR R ECE I
Constants of dn/dt
D, 3.15%10°
D, 1.76x10™®
D, -6.68x10™"
E, 5.20x107
E, 1.18x10™"°
Aric(m) 0.262

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

Vg= 44.26
v, = 44.02

AP, 0.0149

AP 0.0077

AP, -0.0028

AP, -0.0080

BFETE (C)

Range of Temperature t C’
-40~-20 3.0 3.8
-20~0 3.5 43
0~20 4.0 4.5
20~40 4.1 4.6
40~60 4.1 4.9
60~80 43 4.8

d
4.0
4.5
4.8
4.9
5.1
5.3

e
4.0
5.0
5.0
5.1
54
5.5

226

F
4.8
5.6
5.7
5.7
6.2
6.3

52
6.3
6.4
6.5
6.7
7.0

=0.018111
nFr- an = 0018311

N - N¢

W& T
Internal Transmittance ©
A (nm) T(5mm) 1 (10mm)

2400 0.832 0.693
2200 0.958 0.917
2000 0.986 0.973
1800 0.998 0.997
1600 0.999 0.998
1400 0.999 0.998
1200 0.999 0.998
1060 0.999 0.998
1000 0.999 0.998
950 0.999 0.998
900 0.999 0.998
850 0.999 0.998
800 0.998 0.996
700 0.997 0.995
650 0.997 0.994
600 0.997 0.994
550 0.997 0.994
500 0.995 0.990
480 0.994 0.987
460 0.992 0.983
440 0.989 0.978
420 0.985 0.970
400 0.976 0.952
390 0.967 0.935
380 0.952 0.905
370 0.926 0.858
360 0.884 0.781
350 0.815 0.664
340 0.687 0.472
330 0.444 0.197
320 0.124 0.015
310

300

290

280

ZEF Coloration Code
heo /hs 39/32
Ao /As

%7  Remarks
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H-ZLaF2A

803468

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8

6
5
5
5
4
4
4
4
3

32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.78423
1.78870
1.79473
1.79763
1.79845
1.79921
1.80264
1.80279
1.80688
1.81480
1.81579
1.82436
1.83240
1.84634

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1696375
-1.3862879x107
2.8823304x107
-1.6299484x10~
8.6184105%107
-3.3700298%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2604
0.5202
0.3006
0.2382
0.5566

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2577
0.5621
0.2502
0.2358
0.4939

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR

#4MEH  Thermal Properties

T, (C) 691
T, (C) 718
T) o™ () 646
T, (C) 674
Tio °(C) 765
03070c(1 0-7/K) 58
0‘100/300”0(10-7/ K) 78
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 755

Fu 96

E (10'Pa) 12043
G (10'Pa) 4642
1 0.297
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 4.65
TN REEREEH
Constants of dn/dt
D, 1.65x10°°
D, 1.01x10®
D, -6.47x10™"
E, 5.60x107
E, 4.65x10™"°
Aric(m) 0.229

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0139

AP 0.0079

AP, -0.0028

AP, -0.0095

BFETE (C)

Range of Temperature t C’
-40~-20 24 2.9
-20~0 33 3.8
0~20 29 3.6
20~40 2.7 3.8
40~60 34 3.6
60~80 3.1 3.7

d e F' g
3.7 4.0 3.9 5.1
3.9 3.7 4.7 4.9
3.9 4.5 5.0 5.4
3.7 3.9 4.8 5.2
4.0 4.2 4.6 5.7
4.0 4.2 5.1 5.7

227

ng= 1.80279 vg= 46.76
n.= 1.80688 V.= 46.52

N - N¢

=0.017168

nFr- an = 0017345

WEBE T R

Internal Transmittance t

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

T (Smm)
0.841
0.955
0.984
0.995
0.998
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.998
0.998
0.996
0.994
0.990
0.987
0.978
0.968
0.952
0.924
0.876
0.801
0.685
0.517
0.286
0.155

7 (10mm)
0.707
0.912
0.968
0.989
0.996
0.997
0.998
0.998
0.998
0.998
0.998
0.997
0.997
0.997
0.997
0.997
0.996
0.996
0.993
0.989
0.981
0.974
0.956
0.937
0.907
0.853
0.767
0.642
0.469
0.267
0.082
0.024

ZEF Coloration Code
Ao /As

39/31

%7  Remarks
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ng= 1.85544 vg= 36.59 ng-ne = 0.023381

H-ZLaF3 855366 n,= 1.86099 v, = 36.34 np- ner = 0.023694
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.83155 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.83703 RA(S) 3 2400 0.860 0.740
n, 706.5 1.84474 Dy 1 2200 0.962 0.926
ne 656.3 1.84856 Dy, 5 2000 0.987 0.975
ne 643.8 1.84964 CR 1 1800 0.998 0.996
Ne-Ne 632.8 1.85065 1600 0.999 0.998
np 589.3 1.85524 1400 0.999 0.998
ny 587.6 1.85544 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.86099 T, (C) 644 1060 0.999 0.998
ng 486.1 1.87194 T, ('C) 679 1000 0.999 0.998
ng/ 480.0 1.87333 T (C) 616 950 0.999 0.998
n, 435.8 1.88546 Ti" (C) 644 900 0.999 0.998
ny, 404.7 1.89718 Tio °(C) 735 850 0.999 0.998
n; 365.0 1.91836 03070c(107/K) 60 800 0.998 0.997
000300c(107/K) 74 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 3.3326061 600 0.997 0.994
Ay -1.4221730%107 550 0.996 0.992
Ay 3.6629995x10~ HUBER Mechanical Properties 500 0.992 0.984
Ay 1.0203791x10° Hy (107Pa) 681 480 0.989 0.978
Ay -3.1748127x10° Fa 98 460 0.984 0.969
As 5.7655628%10° E (107pa) 12068 440 0.978 0.957
G (10'Pa) 4663 420 0.967 0.936
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.294 400 0.941 0.886
P, 0.2344 P’ 0.2313 B (10"%/Pa) 1.69 390 0913 0.834
Pcs 04931 Pcg 05322 380 0.860 0.740
Pic 0.2943 P’y 0.2448 HAhtEBR Other Properties 370 0.730 0.540
P.q 02373 P,y 02342 p(g/em’) 4.50 360 0.470 0.220
Py 0.5781  P’yp 05118 350 0.140 0.020
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.10% 10-6 320
AP from the “Normal Line” D, 1.77x10° 310
AP 0.0089 D, -9.07x107" 300
AP 0.0049 E, 8.88x107 290
APg, -0.0013 E, 3.04x107'° 280
AP,y -0.0053 Mg (pm) 0.222

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.6 45 5.0 5.1 6.1 6.7 ZEZfE Coloration Code
20~0 3.7 49 5.2 5.6 6.4 7.9 Ago /As
0~20 4.0 49 6.0 6.2 7.1 8.0 Ao /hs 39/35
20~40 4.4 5.3 5.8 6.2 7.3 8.3
40~60 4.6 5.7 5.9 6.2 7.3 8.6 £VE Remarks
60~80 4.4 5.9 6.2 6.9 7.4 8.6

228 CDGM



ny= 191082 vg=35.25 ng-ne = 0.025839

H-ZLaF4LA 911353 n,= 1.91695 v, = 35.01 np- ner = 0.026194
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.88482 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.89065 RA(S) 2 2400 0.919 0.845
n, 706.5 1.89905 Dy 1 2200 0.977 0.954
ne 656.3 1.90323 D, 1 2000 0.990 0.980
ne 643.8 1.90442 CR 1 1800 0.996 0.993
Nie-Ne 632.8 1.90554 1600 0.998 0.997
np 589.3 1.91060 1400 0.999 0.998
ny 587.6 1.91082 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.91695 T, (C) 693 1060 0.999 0.998
ng 486.1 1.92907 T, ('C) 735 1000 0.999 0.998
ng: 480.0 1.93062 T (C) 648 950 0.999 0.998
n, 435.8 1.94413 Ti" (C) 680 900 0.998 0.997
ny, 404.7 1.95719 Tio °(C) 795 850 0.998 0.997
n; 365.0 1.98085 03070c(107/K) 71 800 0.996 0.992
000300c(107/K) 85 700 0.996 0.992
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.990
A 3.5220013 600 0.996 0.992
A, -1.2147315%107 550 0.994 0.988
Ay 4.3590999%107 HUBER Mechanical Properties 500 0.988 0.976
As 5.9324709x10™ Hy (107Pa) 728 480 0.982 0.965
Ay 8.4062000%107> Fu 92 460 0.975 0.950
As 2.2723327x107° E (107pa) 12695 440 0.963 0.928
G (10'Pa) 4868 420 0.947 0.896
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.304 400 0.906 0.821
Py, 0.2256 P’ 0.2226 B (10%/Pa) 1.14 390 0.865 0.748
Pcs 04869 P’cg  0.5257 380 0.793 0.629
Pic 02937 Py 0.2443 HAhtEBR Other Properties 370 0.660 0.435
P.q 02372 P,y 02340  p(g/em’) 5.07 360 0418 0.175
Pyr 0.5827 P’yp  0.5156 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 2.77x 10-7 320
AP from the “Normal Line” D, 1.29x10° 310
AP 0.0002 D, 2.83x107'! 300
AP 0.0018 E, 1.08x10°° 290
APg, -0.0013 E, 1.34x10”° 280
AP, -0.0030 Mk (1m) 0.201

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.2 4.0 4.1 4.4 5.7 6.7 EMF Coloration Code
-20~0 2.4 3.4 4.2 48 5.8 6.9 dso /s
0~20 2.5 3.8 4.5 4.7 5.4 7.0 derg /s 40/36
20~40 3.0 4.4 4.4 4.7 6.3 7.5
40~60 2.8 4.7 5.1 5.6 6.3 8.0 £VE Remarks
60~80 2.8 4.7 49 6.0 7.2 7.9

229 CDGM



H-ZLaFS0E

804466

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.78548
1.78992
1.79592
1.79883
1.79965
1.80041
1.80386
1.80400
1.80812
1.81610
1.81709
1.82573
1.83380
1.84778

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1747547
-1.3870291x107
2.7840591x107
3.5140561x10™
4.0811585%107
-1.4642908x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2572
0.5161
0.2995
0.2387
0.5581

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2545
0.5578
0.2494
0.2362
0.4952

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 3
CR 1

#4MEH  Thermal Properties

T, (‘) 691
T, (C) 719
T ™ (C) 652
Ti" (C) 683
Tio °(C) 768
0‘-30/70"0(10-7/K) 62
0‘100/300°C(10-7/K) 78
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 705
Fyu 96
E (10'Pa) 12255
G (10'Pa) 4720
i 0.298
B (10"%/Pa) 1.29

HAeth#: 5 Other Properties

p (g/cm’) 4.44
TN REEREEH
Constants of dn/dt
D, 8.68x107
D, 1.85x10®
D, 2.01x10™"
E, 7.50x10”
E, -5.01x10™"°
Aric(m) 0.155

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0076

AP 0.0043

AP, -0.0022

AP, -0.0083

BFETE (C)

Range of Temperature t C’
-40~-20 2.6 34
-20~0 2.3 32
0~20 2.3 33
20~40 23 3.6
40~60 3.6 3.7
60~80 3.6 3.7

d e F' g
3.6 3.9 43 4.6
3.7 3.9 4.4 5.0
3.7 3.9 4.4 5.2
3.9 4.1 4.8 5.2
3.9 4.2 5.0 5.6
4.1 4.2 5.1 5.6

230

ng= 1.80400 Vg=46.57
n,= 1.80812 Vo= 4633

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320

N - N¢

=0.017263

nFr- an = 0017443

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.852 0.726
0.927 0.860
0.960 0.922
0.976 0.953
0.985 0.970
0.991 0.983
0.995 0.990
0.996 0.993
0.997 0.995
0.998 0.996
0.998 0.996
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.993
0.995 0.991
0.993 0.986
0.990 0.981
0.985 0.970
0.980 0.960
0.971 0.943
0.954 0.910
0.926 0.857
0.880 0.775
0.805 0.648
0.677 0.459
0.451 0.203
0.158 0.025

310
300
290
280

ZEF Coloration Code
Ao /As

38/31

%7  Remarks
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H-ZLaF5S0D

804466

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1

4
4
4
3

80.0
35.8
04.7
65.0

1.78543
1.78986
1.79590
1.79882
1.79964
1.80041
1.80385
1.80400
1.80811
1.81608
1.81708
1.82571
1.83382
1.84787

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.1712294
-1.2380929x107
3.0362875%107
-4.1723289x10™
1.4263007x10™
-6.1975830x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2566
0.5191
0.3001
0.2381
0.5579

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2540
0.5607
0.2500
0.2356
0.4948

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 3
CR 1

#4MEH  Thermal Properties

T, (‘) 687
T, (C) 719
Tio'*? (C) 645
Ti" (C) 669
Tio °(C) 770
0‘-30/70"0(10-7/K) 62
0‘100/300°C(10-7/K) 79
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 732
Fyu 103
E (10'Pa) 12391
G (10'Pa) 4773
i 0.298
B (10"%/Pa) 1.34

HAeth#: 5 Other Properties

p (g/cm’) 4.52
TN REEREEH
Constants of dn/dt
D, 1.43x10°°
D, 1.84x10®
D, 1.12x10™"°
E, 9.58x10”
E, 3.67x10”
Aric(m) 0.085

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0100
AP 0.0072
APy, -0.0025
AP,y -0.0085
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.7 3.2
20~0 2.8 33
0~20 3.0 34
20~40 33 4.2
40~60 4.1 5.0
60~80 43 5.9

d e F' g
4.1 4.3 4.5 4.7
4.0 4.4 4.6 5.2
4.1 4.5 5.0 5.6
4.7 4.9 5.8 6.5
5.4 5.4 6.7 7.4
6.3 6.5 7.5 8.5
231

ng= 1.80400 vg=46.58
n,= 1.80811 Vo= 4633

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330

N - N¢

=0.017262

nFr- an = 0017443

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.856 0.733
0.963 0.927
0.985 0.971
0.995 0.991
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.996 0.993
0.995 0.990
0.993 0.987
0.991 0.982
0.987 0.975
0.980 0.960
0.972 0.945
0.958 0.918
0.933 0.870
0.889 0.790
0.823 0.678
0.722 0.522
0.577 0.333
0.374 0.140

320
310
300
290
280

ZEF Coloration Code
Ao /As

39/31
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ng= 1.80450 vg= 39.64 ng-ne = 0.020298

H-ZLaF51 805396 n,= 1.80932 v, = 39.39 np- ner = 0.020549
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.78343 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.78832 RA(S) 3 2400 0.858 0.737
n, 706.5 1.79514 Dy 1 2200 0.960 0.922
ne 656.3 1.79849 Dy, 3 2000 0.985 0.970
ne 643.8 1.79943 CR 1 1800 0.995 0.990
Ne-Ne 632.8 1.80032 1600 0.998 0.996
np 589.3 1.80433 1400 0.998 0.997
ny 587.6 1.80450 #HEF Thermal Properties 1200 0.999 0.999
n, 546.1 1.80932 T, (C) 601 1060 0.999 0.999
ng 486.1 1.81879 T, ('C) 631 1000 0.999 0.999
ng/ 480.0 1.81998 T (C) 561 950 0.999 0.999
n, 435.8 1.83042 Ti" (C) 587 900 0.999 0.999
ny, 404.7 1.84039 Tio °(C) 680 850 0.999 0.999
n; 365.0 1.85819 03070c(107/K) 52 800 0.998 0.997
000300c(107/K) 68 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 3.1616394 600 0.998 0.997
A, -1.2726242x107 550 0.998 0.997
Ay 3.2548221x107 HULMHER Mechanical Properties 500 0.998 0.997
Az 3.7383696x10™ Hy (10'Pa) 664 480 0.996 0.993
Ay 6.4608582x107> JN 101 460 0.996 0.993
As 72817771x10°° E (10'Pa) 11142 440 0.991 0.982
G (10'Pa) 4263 420 0.985 0.970
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.307 400 0.971 0.943
P, 0.2409 P’ 0.2380 B (10%/Pa) 2.23 390 0.953 0.910
Pcs 0.5010  P’c-5  0.5407 380 0.930 0.860
Pic 0.2964 P’y | 0.2467 HAhtEBR Other Properties 370 0.866 0.750
P.q 02375 P,y 02346  p(g/em’) 4.41 360 0.730 0.530
Py 0.5730  P’yp  0.5081 350 0.450 0.200
Pt RIE T REBUE B 340 0.140 0.020
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 8.54x% 10-6 320
AP from the “Normal Line” D, 1.58x10° 310
AP 0.0089 D, -6.65%x107"! 300
AP 0.0056 E, 6.98x107 290
APg, -0.0014 E, 1.18x107° 280
AP,y -0.0052 Mg (pm) 0.253

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 6.3 7.4 7.6 8.2 8.6 9.2 EMF Coloration Code
-20~0 7.1 7.9 8.1 8.3 9.2 10.2 Aso /s 41/35
0~20 7.3 8.1 8.6 8.8 9.8 10.7 Ao /s
20~40 7.3 8.2 8.6 9.0 9.9 10.8
40~60 7.6 8.4 8.8 9.1 10.1 11.4 £VE Remarks
60~80 7.8 8.7 9.2 10.3 10.7 11.7

232 CDGM



ng= 1.80610 V= 41.02 ng-ne = 0.019653

H-ZLaF32A 806410 n,= 1.81077 v, = 40.76 ng- ner = 0.019889
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.78566 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.79039 RA(S) 4 2400 0.849 0.720
n, 706.5 1.79701 Dy 1 2200 0.956 0913
ne 656.3 1.80026 Dy, 3 2000 0.983 0.967
ne 643.8 1.80119 CR 1 1800 0.994 0.988
Ne-Ne 632.8 1.80205 1600 0.998 0.996
np 589.3 1.80593 1400 0.998 0.997
ny 587.6 1.80610 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.81077 T, (C) 573 1060 0.999 0.998
ng 486.1 1.81992 T, ('C) 607 1000 0.999 0.998
ng/ 480.0 1.82107 T (C) 539 950 0.999 0.998
n, 435.8 1.83111 Ti" (C) 566 900 0.999 0.998
ny, 404.7 1.84064 Tio °(C) 660 850 0.999 0.998
n; 365.0 1.85749 03070c(107/K) 61 800 0.998 0.996
000300c(107/K) 75 700 0.996 0.992
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.996 0.992
A 3.1684579 600 0.996 0.993
A, -1.1475317x107> 550 0.997 0.994
Ay 3.2640888x10~ HULMHER Mechanical Properties 500 0.995 0.991
Az 9.5700661x10~ Hy (107Pa) 596 480 0.994 0.988
Ay 9.6302638x107 JN 93 460 0.991 0.983
As 22.4521987x107° E (107pa) 10910 440 0.987 0.975
G (10'Pa) 4159 420 0.984 0.968
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.312 400 0.973 0.947
P, 0.2407 P’ 0.2378 B (10%/Pa) 2.38 390 0.961 0.923
Pcs 0.5022 P’c5  0.5430 380 0.938 0.880
Pic 0.2972 P’y 0.2469 HAhtEBR Other Properties 370 0.892 0.795
P.q 02376 P,y 02348  p(g/em’) 4.48 360 0.789 0.622
Py 0.5694  P’,p  0.5048 350 0.566 0.320
I REE R E 340 0.219 0.048
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 8.92x 10-6 320
AP from the “Normal Line” D, 1.79x10° 310
AP 0.0034 D, -6.27x107" 300
AP 0.0035 E, 8.41x107 290
APg, -0.0016 E, 1.07x107'° 280
AP,y -0.0065 Mg (pm) 0.223

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 6.9 8.3 8.6 8.6 9.5 10.5 . Coloration Code
-20~0 7.4 8.3 8.8 9.1 9.8 11.2 Ago /As 40/34
0~20 75 8.4 9.0 9.1 10.1 11.2 Ao /s
20~40 7.7 8.8 9.3 9.8 10.4 113
40~60 8.0 8.8 9.3 9.6 10.8 11.6 &Y Remarks
60~80 8.1 8.9 9.3 9.7 10.9 11.9
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ng= 1.80610 V= 40.95 ng-ne = 0.019686

H-Z1.aF52 806410 n,= 1.81077 v, = 40.69 np- ner = 0.019924
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.78556  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.79035 RA(S) 3 2400 0.849 0.720
n, 706.5 1.79699 Dy 1 2200 0.956 0.913
ne 656.3 1.80025 Dy 3 2000 0.983 0.967
ner 643.8 1.80117 CR 1 1800 0.994 0.988
Niene 632.8 1.80204 1600 0.998 0.996
np 589.3 1.80592 1400 0.998 0.997
ny 587.6 1.80610 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.81077 T, (C) 599 1060 0.999 0.998
ng 486.1 1.81994 T, ('C) 633 1000 0.999 0.998
N 480.0 1.82110  T,,** (C) 555 950 0.999 0.998
n, 4358 1.83118  T,," (7) 583 900 0.999 0.998
ny 404.7 1.84077  T,)/%C) 674 850 0.999 0.998
n; 365.0 1.85778  asm0c(10°7/K) 58 800 0.998 0.996
100300 (107/K) 72 700 0.996 0.992
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.992
Ay 3.1694345 600 0.996 0.993
A, -1.2437912x107 550 0.997 0.994
Ay 3.2210112x107 HULMHER Mechanical Properties 500 0.995 0.991
Ay 1.8145630x10™ Hy (107Pa) 650 480 0.994 0.988
Ay 8.9065293%107> JN 98 460 0.991 0.983
As -1.9193315x10°° E (107pa) 11146 440 0.987 0.975
G (10'Pa) 4263 420 0.984 0.968
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.307 400 0.973 0.947
P, 02433 P, 02404 B (10'%Pa) 2.12 390 0.961 0.923
Pe, 05029 Pe, 05431 380 0.938 0.880
Pyc 0.2970 P4  0.2474 HAhtEBR Other Properties 370 0.892 0.795
P.g 02372 Py 02344  p(gemd) 4.45 360 0.789 0.622
Pyr 0.5710 = P’y 0.5059 350 0.566 0.320
WatREE RS 340 0.219 0.048
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 7.46% 10-6 320
AP from the “Normal Line” D, 1.78x10° 310
AP 0.0070 D, -1.51x107'° 300
AP 0.0044 E, 7.13x107 290
APg, -0.0014 E, 6.48x107'° 280
AP,y -0.0050 A (pm) 0.252

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 6.0 6.2 6.6 6.5 7.6 8.4 EMF Coloration Code
20~0 5.8 7.3 7.4 8.0 8.6 9.3 Do /As 40/34
0~20 7.2 6.4 8.0 8.2 9.1 10.3 Do s
20~40 6.4 7.7 7.8 8.3 9.6 10.2
40~60 6.7 7.9 8.2 8.7 9.2 10.2 %7  Remarks
60~80 7.0 7.9 8.4 8.3 9.6 10.5
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ng= 1.83400 vg= 37.21 np-ne = 0.022413

H-ZLaF33B 834372 n,= 1.83930 v, = 36.98 np- ner = 0.022697
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.81118  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.81638 RA(S) 4 2400 0.901 0.811
n, 706.5 1.82374 Dy 1 2200 0.973 0.947
ne 656.3 1.82739 Dy 2 2000 0.990 0.980
ner 643.8 1.82843 CR 1 1800 0.997 0.995
Niene 632.8 1.82940 1600 0.999 0.998
np 589.3 1.83380 1400 0.999 0.998
ny 587.6 1.83400 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.83930 T, (C) 569 1060 0.999 0.998
ng 486.1 1.84980 T, ('C) 604 1000 0.999 0.998
N 480.0 1.85113  T,,*° (0) 520 950 0.999 0.998
n, 4358 1.86276 T, (C) 552 900 0.999 0.998
ny 404.7 1.87392  T,)/%C) 661 850 0.999 0.998
n; 365.0 189397  apm0c(107/K) 59 800 0.997 0.995
100300 (107/K) 72 700 0.996 0.993
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.993
Ay 3.2578065 600 0.995 0.990
A, -1.2337784x107> 550 0.995 0.990
Ay 3.5517162x107 HUMER Mechanical Properties 500 0.993 0.987
Az 7.0569023x10™ Hy (107Pa) 613 480 0.991 0.982
Ay 4.3498733%107 JN 93 460 0.988 0.976
As 1.9561361x10°° E (107pa) 11043 440 0.981 0.963
G (10'Pa) 4204 420 0.975 0.951
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.313 400 0.952 0.906
P, 02320 P, 02291 B (10"%Pa) 2.47 390 0.928 0.861
Pe, 04912 Pey  0.5309 380 0.884 0.781
Pyc 0.2949 Py  0.2454 HAhtEBR Other Properties 370 0.792 0.628
Py 02365 P 02335  p(gemd) 4.54 360 0.611 0373
Py 0.5782 P, 05124 350 0.283 0.080
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 9.90x 10-6 320
AP from the “Normal Line” D, 2.08x107° 310
AP 0.0017 D, -8.84x107"! 300
AP 0.0015 E, 8.92x107 290
APg, -0.0008 E, 6.66x107"° 280
AP, -0.0041 Mk (um) 0.240

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 8.1 9.2 9.4 9.8 10.5 12.0 #EE Coloration Code
-20~0 8.1 9.2 9.4 9.9 11.1 12.4 Ago /As 42/34
0~20 8.3 9.3 9.8 10.0 115 12.4 Ao /s
20~40 8.3 9.6 10.5 10.9 12.0 13.0
40~60 8.6 9.9 10.5 11.2 12.1 13.4 &Y Remarks
60~80 9.2 10.1 10.6 113 12.3 13.7
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H-ZLaF53BGT 834372 " 000 w22 np-ne = 0022413

n,= 1.83930 V.= 36.98 np- ner = 0.022697
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.81118 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.81638 RA(S) 4 2400 0.899 0.808
n, 706.5 1.82374 Dy 1 2200 0.972 0.945
ne 656.3 1.82739 D, 2 2000 0.988 0.977
ne 643.8 1.82843 CR 1 1800 0.996 0.993
Nie-Ne 632.8 1.82940 1600 0.999 0.998
np 589.3 1.83380 1400 0.999 0.998
ny 587.6 1.83400 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.83930 T, (C) 569 1060 0.999 0.998
ng 486.1 1.84980 T, ('C) 604 1000 0.999 0.998
ng/ 480.0 1.85113 T (C) 520 950 0.999 0.998
n, 435.8 1.86276 Ti" (C) 552 900 0.999 0.998
ny, 404.7 1.87392 Tio °(C) 661 850 0.999 0.998
n; 365.0 1.89397 03070c(107/K) 59 800 0.997 0.995
000300c(107/K) 72 700 0.996 0.993
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.996 0.993
A 3.2578065 600 0.997 0.994
A, -1.2337784x107> 550 0.997 0.994
Ay 3.5517162x107 HUMER Mechanical Properties 500 0.996 0.992
Az 7.0569023x10™ Hy (107Pa) 613 480 0.994 0.989
Ay 4.3498733%107 JN 93 460 0.992 0.985
As 1.9561361x10°° E (107pa) 11043 440 0.988 0.977
G (10'Pa) 4204 420 0.984 0.969
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.313 400 0.970 0.940
P, 0.2320 P’ 0.2291 B (10%/Pa) 2.47 390 0.954 0911
Pcs 04912 Pc5  0.5309 380 0.926 0.857
Pic 0.2949 P’y 0.2454 HAhtEBR Other Properties 370 0.865 0.748
P.q 02365 P,y 02335  p(g/em’) 4.54 360 0.735 0.540
Py 0.5782  P’,p  0.5124 350 0.454 0.206
I REE R E 340 0.141 0.020
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 9.90x 10-6 320
AP from the “Normal Line” D, 2.08x107° 310
AP 0.0017 D, -8.84x107"! 300
AP 0.0015 E, 8.92x107 290
APg, -0.0008 E, 6.66x107"° 280
AP,y -0.0041 Mg (pm) 0.240

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 8.1 9.2 9.4 9.8 10.5 12.0 #EE Coloration Code
-20~0 8.1 9.2 9.4 9.9 11.1 12.4 Ago /As 410/340
0~20 8.3 9.3 9.8 10.0 115 12.4 Ao /s
20~40 8.3 9.6 10.5 10.9 12.0 13.0
40~60 8.6 9.9 10.5 11.2 12.1 13.4 &Y Remarks
60~80 9.2 10.1 10.6 113 12.3 13.7
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ng= 1.83481 V= 42.73 ng-ne = 0.019539

H-ZLaF55D 835427 n,= 1.83945 v, = 42.49 ng-ner = 0.019756
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.81424 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.81906 RA(S) 2 2400 0.869 0.756
n, 706.5 1.82572 Dy 1 2200 0.965 0.931
ne 656.3 1.82898 Dy, 2 2000 0.986 0.972
ne 643.8 1.82990 CR 1 1800 0.996 0.991
Ne-Ne 632.8 1.83076 1600 0.999 0.997
np 589.3 1.83464 1400 0.999 0.998
ny 587.6 1.83481 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.83945 T, (C) 692 1060 0.999 0.998
ng 486.1 1.84852 T, ('C) 722 1000 0.999 0.998
ng: 480.0 1.84966 T (C) 645 950 0.999 0.998
n, 435.8 1.85956 Ti" (C) 674 900 0.999 0.998
ny, 404.7 1.86890 Tio °(C) 771 850 0.999 0.998
n; 365.0 1.88533 03070c(107/K) 64 800 0.999 0.998
000300c(107/K) 81 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 3.2725883 600 0.999 0.998
Ay -1.2942352x107 550 0.999 0.998
Ay 3.2844328x10~ HULBER Mechanical Properties 500 0.997 0.995
Ay 1.8331599x10™ Hy (107Pa) 684 480 0.996 0.993
Ay 7.6402020%107> JN 97 460 0.994 0.989
As -1.7537943x10°° E (107pa) 12359 440 0.991 0.982
G (10'Pa) 4755 420 0.987 0.974
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.299 400 0.978 0.957
P, 0.2467 P’ 0.2440 B (10%/Pa) 1.26 390 0.969 0.939
Pcs 0.5077  P’cs | 0.5487 380 0.956 0913
Pic 0.2982 P’y 0.2485 HAhtEBR Other Properties 370 0.929 0.863
P.q 02375 P,y 02349  p(g/em’) 4.56 360 0.888 0.788
Py 0.5649  P’,p  0.5013 350 0.817 0.668
Pt RIE T REBUE B 340 0.691 0.478
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.468 0.219
Deviation of Relative Partial Dispersions D, 3.74x% 10-7 320 0.170 0.029
AP from the “Normal Line” D, 1.44x10° 310
APc, 0.0068 D, 3.75x107" 300
APc 0.0050 E, 9.75%10” 290
APg, -0.0019 E, 1.10x10"° 280
AP,y -0.0081 Mg (pm) 0.102

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.1 3.3 3.5 3.7 4.5 5.2 ZEZfE Coloration Code
20~0 22 3.3 3.6 3.9 45 5.3 Ago/As 40/32
0~20 2.3 3.5 4.0 4.1 45 5.4 Ao /As
20~40 2.7 3.6 4.1 43 49 5.7
40~60 2.8 39 4.2 4.5 53 6.2 £VE Remarks
60~80 3.1 4.0 43 4.8 5.7 6.4
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ng= 1.83481 vg= 42.71 ng-ne = 0.019545

H-ZLaF35C 835427 n,= 1.83945 v, = 42.47 ng-ner = 0.019767
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.81421  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.81904 RA(S) 3 2400 0.862 0.742
n, 706.5 1.82572 Dy 1 2200 0.963 0.927
ne 656.3 1.82898 Dy 2 2000 0.985 0.971
ner 643.8 1.82990 CR 1 1800 0.995 0.991
Nfone 632.8 1.83076 1600 0.998 0.996
np 589.3 1.83464 1400 0.999 0.997
ny 587.6 1.83481 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.83945 T, (C) 680 1060 0.999 0.998
ng 486.1 1.84852 T, ('C) 709 1000 0.999 0.998
N 480.0 1.84966  T,'** (C) 634 950 0.999 0.998
n, 435.8 1.85953  T,," (C) 663 900 0.999 0.998
ny 404.7 1.86890  T,)%C) 758 850 0.999 0.998
n; 365.0 1.88534  a30m0c(10°7/K) 62 800 0.998 0.997
100300 (107/K) 78 700 0.998 0.996
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 3.2717095 600 0.998 0.997
A, -1.2672158%107> 550 0.999 0.998
Ay 3.3530092x10~ HUBEPER Mechanical Properties 500 0.997 0.994
A, -2.4910401x107 Hy (107Pa) 722 480 0.993 0.987
Ay 1.0247728x10™ Fa 93 460 0.990 0.981
As -2.8749646x10° E (107pa) 12779 440 0.984 0.970
G (10'Pa) 4920 420 0.979 0.958
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.299 400 0.965 0.931
P, 02471 P, 02443 B (10"'%pa) 1.35 390 0.950 0.903
Pe, 05086 P'e, 05494 380 0.928 0.861
Pyc 0.2983 Py 0.2484 HAhtEBR Other Properties 370 0.887 0.787
P 02374 Py 02347  p(gemd) 4.73 360 0.822 0.675
Pyr 0.5634 P’y 0.4994 350 0.720 0.518
WatREE RS 340 0.560 0314
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.330 0.109
Deviation of Relative Partial Dispersions D, 1.91x 10-6 320
AP from the “Normal Line” D, 1.02x10° 310
AP 0.0082 D, -6.88x107"! 300
AP 0.0059 E, 7.48x107 290
APg, -0.0022 E, 2.17x107'° 280
AP,y -0.0095 A (pm) 0.194

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.3 4.0 3.5 3.9 4.7 5.1 ZEZfE Coloration Code
20~0 3.1 45 4.9 5.3 5.8 6.8 Ago/As 41/33
0~20 3.3 3.8 4.4 4.7 5.0 6.5 Ao /As
20~40 3.9 45 4.7 5.2 5.6 6.3
40~60 2.9 32 4.0 4.1 52 5.5 £VE Remarks
60~80 3.3 42 5.2 5.3 6.3 7.1
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ng= 1.80610 vg= 33.27 ng-ne = 0.024230

H-Z1L.aF56B 806333 n,= 1.81184 v, = 33.03 np- ner = 0.024579
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.78189  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.78732 RA(S) 3 2400 0.905 0.820
n, 706.5 1.79513 Dy 1 2200 0.959 0.921
ne 656.3 1.79902 Dy 2 2000 0.985 0.971
ner 643.8 1.80012 CR 1 1800 0.993 0.985
Nfone 632.8 1.80117 1600 0.997 0.994
np 589.3 1.80589 1400 0.998 0.996
ny 587.6 1.80610 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.81184 T, (C) 659 1060 0.999 0.998
ng 486.1 1.82325 T, ('C) 707 1000 0.999 0.998
N 480.0 1.82470  T,,'"** (C) 616 950 0.999 0.998
n, 435.8 1.83755  T,," (0) 650 900 0.999 0.998
ny 404.7 1.85016  T,)/%C) 767 850 0.999 0.998
n; 365.0 187351 as0m0c(10°7/K) 74 800 0.997 0.995
100300 (107/K) 86 700 0.997 0.995
EELARTEB Constants of Dispersion Formuta  A(W/m*K) 650 0.997 0.995
Ay 3.1493343 600 0.997 0.995
A, -1.1154930%107> 550 0.996 0.993
Ay 3.7519160x10~ HUBER Mechanical Properties 500 0.993 0.986
A, 7.8728879x10™ Hy (107Pa) 582 480 0.990 0.981
Ay 2.9727118x107 Fyu 149 460 0.986 0.972
As 7.4486148x10° E (107pa) 11594 440 0.980 0.961
G (10'Pa) 4526 420 0.971 0.942
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.281 400 0.945 0.893
P, 02241 P, 02209 B (10"%Pa) 1.79 390 0.912 0.831
Pe, 04829 Pe, 05208 380 0.842 0.709
Pyc 0.2924 Py  0.2431 HAhtEBR Other Properties 370 0.675 0.455
Py 02368 Py 02334 p(gemd) 3.79 360 0.333 0.111
P,r 05903 P, 05229 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -9.87x 10-7 320
AP from the “Normal Line” D, 1.97x10° 310
AP 0.0040 D, -1.23x10°'° 300
AP 0.0025 E, 8.59x107 290
APg, -0.0005 E, 9.48x107'° 280
AP,y 0.0013 A (pm) 0.252

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 1.2 1.6 2.1 3.0 3.7 . Coloration Code
-20~0 1.1 1.9 2.4 2.6 3.4 5.0 Ago /As 43/36
0~20 1.4 2.6 2.8 3.3 3.8 5.3 Ao /s
20~40 1.5 2.8 3.3 3.6 4.8 54
40~60 1.8 2.9 3.3 3.7 4.9 6.0 &Y  Remarks
60~80 2.1 2.9 3.3 3.7 5.0 6.3
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ng= 1.80100 V= 34.97 ng-ne = 0.022907

H-Z1.aF66 801350 n,= 1.80642 V.= 34.72 np- ner = 0.023227
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.77792 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.78312 RA(S) 3 2400 0.906 0.820
n, 706.5 1.79057 Dy 1 2200 0.964 0.929
ne 656.3 1.79427 Dy 3 2000 0.986 0.973
ne 643.8 1.79533 CR 1 1800 0.994 0.988
Nie-Ne 632.8 1.79632 1600 0.999 0.998
np 589.3 1.80080 1400 0.999 0.998
ny 587.6 1.80100 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.80642 T, (C) 657 1060 0.999 0.998
ng 486.1 1.81718 T, ('C) 705 1000 0.999 0.998
ng: 480.0 1.81856 T (C) 612 950 0.999 0.998
n, 435.8 1.83062 Ti" (C) 645 900 0.999 0.998
ny, 404.7 1.84238 Tio °(C) 764 850 0.998 0.997
n; 365.0 1.86393 03070c(107/K) 79 800 0.998 0.996
000300c(107/K) 93 700 0.997 0.995
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.997 0.994
A 3.1357830 600 0.996 0.992
A, -1.0533628x107> 550 0.994 0.988
Ay 3.6601150x107 HUBER Mechanical Properties 500 0.988 0.976
Az 3.9852429x10™ Hy (107Pa) 596 480 0.984 0.968
Ay 7.6552583%107> JN 204 460 0.979 0.959
As 3.2435810%10°° E (107pa) 10980 440 0.972 0.944
G (10'Pa) 4268 420 0.960 0.921
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.286 400 0.926 0.857
P, 0.2270 P’ 02239 B (10'%/Pa) 1.69 390 0.892 0.795
Pcs 04868 P’c-s | 0.5257 380 0.814 0.662
Pic 0.2938 P’y 0.2441 HAhtEBR Other Properties 370 0.635 0.403
P.q 02366 P,y 02333  p(g/em’) 3.89 360 0.381 0.145
Py 0.5872  P’yp 05197 350 0.077 0.006
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.89x% 10-6 320
AP from the “Normal Line” D, 1.64x107° 310
AP 0.0028 D, -1.41x107"° 300
AP 0.0024 E, 8.70x107 290
APg, -0.0008 E, 1.01x107° 280
AP,y 0.0010 Mg (pm) 0.245

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.3 0.8 1.3 1.5 2.2 3.4 . Coloration Code
-20~0 0.8 1.3 1.7 2.1 3.3 4.0 Ago /As 43/35
0~20 1.0 2.0 2.3 2.6 3.7 4.6 Ao /s
20~40 1.0 2.1 2.4 3.1 3.7 5.1
40~60 1.1 2.1 2.6 3.1 3.8 5.1 &Y  Remarks
60~80 1.2 2.1 3.0 3.1 4.4 5.3

240 CDGM



H-Z1.aF66GT 801350 ng= 1.80100 vg= 34.97 np-nc = 0.022907

n,= 1.80642 V.= 34.72 np- ne = 0.023227
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.77792 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.78312 RA(S) 3 2400 0.900 0.810
n, 706.5 1.79057 Dy 1 2200 0.961 0.923
ne 656.3 1.79427 Dy, 3 2000 0.984 0.969
ne 643.8 1.79533 CR 1 1800 0.992 0.985
Ne-Ne 632.8 1.79632 1600 0.998 0.996
np 589.3 1.80080 1400 0.999 0.998
ny 587.6 1.80100 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.80642 T, (C) 657 1060 0.999 0.998
ng 486.1 1.81718 T, ('C) 705 1000 0.999 0.998
ng: 480.0 1.81856 T (C) 612 950 0.999 0.998
n, 435.8 1.83062 Ti" (C) 645 900 0.999 0.998
ny, 404.7 1.84238 Tio °(C) 764 850 0.999 0.998
n; 365.0 1.86393 03070c(107/K) 79 800 0.998 0.997
000300c(107/K) 93 700 0.997 0.995
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.994
A 3.1357830 600 0.996 0.992
A, -1.0533628x107> 550 0.995 0.990
Ay 3.6601150x107 HUBER Mechanical Properties 500 0.991 0.983
Az 3.9852429x10™ Hy (107Pa) 596 480 0.988 0.977
Ay 7.6552583%107> JN 204 460 0.985 0.971
As 3.2435810%10°° E (107pa) 10980 440 0.980 0.960
G (10'Pa) 4268 420 0.971 0.943
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.286 400 0.949 0.900
P, 0.2270 P’ 0.2239 B (10"%/Pa) 1.69 390 0.921 0.849
Pcs 04868 P’c-s | 0.5257 380 0.863 0.745
Pic 0.2938 P’y 0.2441 HAhtEBR Other Properties 370 0.723 0.523
P.q 02366 P,y 02333  p(g/em’) 3.89 360 0.458 0.210
Py 0.5872  P’yp 05197 350 0.122 0.015
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.89x% 10-6 320
AP from the “Normal Line” D, 1.64x107° 310
AP 0.0028 D, -1.41x107"° 300
AP 0.0024 E, 8.70x107 290
APg, -0.0008 E, 1.01x107° 280
AP,y 0.0010 Mg (pm) 0.245

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.3 0.8 1.3 1.5 2.2 3.4 B Coloration Code
-20~0 0.8 1.3 1.7 2.1 3.3 4.0 Ago /As 415/350
0~20 1.0 2.0 2.3 2.6 3.7 4.6 Ao /s
20~40 1.0 2.1 2.4 3.1 3.7 5.1
40~60 1.1 2.1 2.6 3.1 3.8 5.1 &Y  Remarks
60~80 1.2 2.1 3.0 3.1 4.4 5.3

4 CDGM



H-ZLaF68C

883409

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.86071
1.86580
1.87301
1.87658
1.87759
1.87854
1.88281
1.88300
1.88813
1.89819
1.89946
1.91045
1.92085
1.93913

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.4376406
-1.1572632x107
3.7140622x107
3.3092380x10™
7.3366651x10”
-1.3627031x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2355
0.4987
0.2970
0.2373
0.5671

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2327
0.5390
0.2473
0.2345
0.5025

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.88300

n,= 1.88813

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ('C)
T1014,5 (ec)
Ty (C)
T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa)
Fyr

E (10'Pa)
G (10'Pa)
0

B (10"%/Pa)

vy = 40.85
v, = 40.61

1

2
1
1
1

721
757
667
702
819
70
87

678
99

12461
4768

0.307
1.08

HAeth#: 5 Other Properties

p (g/cm’) 5.34
TN REEREEH
Constants of dn/dt
D, 3.16x10”
D, 1.55x10®
D, 4.75x10™"
E, 9.90x10”
E, 1.00x10
Aric(m) 0.140

dn/dt relative(10°/°C)

AP, -0.0046
AP 0.0004
APy, -0.0019
AP,y -0.0090

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 2.0 3.2
20~0 2.0 34
0~20 2.1 35
20~40 2.5 39
40~60 29 4.2
60~80 3.2 44

d
3.7
3.7
3.8
4.0
4.6
4.8

e
3.8
4.0
43
4.7
5.1
52

242

F
4.7
4.8
4.9
5.3
5.8
6.1

Temperature Coefficients of Refractive Index

5.5
5.7
59
6.4
6.6
6.8

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340

N - N¢

=0.021617

nFr- an = 0021872

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.931 0.867
0.980 0.960
0.992 0.984
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.993 0.986
0.989 0.979
0.984 0.969
0.976 0.953
0.968 0.937
0.950 0.902
0.931 0.866
0.901 0.811
0.851 0.725
0.777 0.603
0.669 0.448
0.522 0.273
0.341 0.116

330
320
310
300
290
280

ZEF Coloration Code
Ao /As

39/33

%7  Remarks

CDGM



ng= 1.88300 vg= 39.22 ng-ne = 0.022515

H-Z1LaF68N 883392 n,= 1.88834 v, = 38.96 ng- ner = 0.022799
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.85985  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.86515 RA(S) 1 2400 0.906 0.821
n, 706.5 1.87263 Dy 1 2200 0.975 0.951
ne 656.3 1.87634 Dy 1 2000 0.989 0.979
ner 643.8 1.87739 CR 1 1800 0.997 0.995
Nfone 632.8 1.87836 1600 0.999 0.998
np 589.3 1.88280 1400 0.999 0.998
ny 587.6 1.88300 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.88834 T, (C) 719 1060 0.999 0.998
ng 486.1 1.89885 T, ('C) 752 1000 0.999 0.998
N 480.0 190018 T,,'** (C) 671 950 0.999 0.998
n, 435.8 191175 T,," (C) 702 900 0.999 0.998
ny 404.7 192278 T,)/%C) 803 850 0.999 0.998
n; 365.0 194240 o30700(107/K) 58 800 0.998 0.996
100300 (107/K) 86 700 0.997 0.995
EELARTEB Constants of Dispersion Formuta  A(W/m*K) 650 0.997 0.995
Ay 3.4346546 600 0.997 0.994
A, -1.2697618x107> 550 0.997 0.994
Ay 3.8036617x107 HLBEPER Mechanical Properties 500 0.995 0.991
Az 3.9753067x10™ Hy (107Pa) 687 480 0.992 0.985
Ay 8.0344026%10°> JN 96 460 0.989 0.979
As -6.0696424x107 E (107pa) 12583 440 0.984 0.968
G (10'Pa) 4831 420 0.976 0.953
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.303 400 0.957 0.916
P, 02354 P, 02325 B (10'%pa) 1.03 390 0.938 0.880
Pe, 04970 P'e  0.5369 380 0.905 0.819
Pyc 0.2958 P4 0.2461 HAhtEBR Other Properties 370 0.843 0.711
Pog 02372 Py 02342 p(gemd) 5.17 360 0.729 0.531
Pyr 0.5730 = P’y 0.5075 350 0.513 0.263
WatREE RS 340 0.205 0.042
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 7.50% 10-7 320
AP from the “Normal Line” D, 1.18x10° 310
AP 0.0014 D, 2.26x107"" 300
AP 0.0026 E, 4.02x107 290
APg, -0.0014 E, 5.98x10°'° 280
AP,y -0.0060 A (pm) 0.323

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.2 2.8 2.9 3.3 4.1 5.0 EMF Coloration Code
20~0 2.4 2.9 3.1 3.6 42 53 Ao /s
0~20 2.6 3.0 34 3.8 43 5.4 Ao /s 38/34
20~40 2.6 3.1 34 39 4.5 5.7
40~60 2.6 3.2 3.5 4.1 4.8 6.0 £VE Remarks
60~80 2.6 34 3.8 43 52 6.3

243 CDGM



H-Z1L.aF68B

883408

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.86058
1.86572
1.87299
1.87657
1.87758
1.87853
1.88281
1.88300
1.88815
1.89821
1.89948
1.91054
1.92103
1.93949

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.4341826
-1.0619954x10™
4.0004630x107
-6.3794224x10™
2.1635303x10™
-8.4987645x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2375
0.5014
0.2971
0.2380
0.5695

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2347
0.5416
0.2475
0.2352
0.5049

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 1
CR 1

#4MEF  Thermal Properties

T, (‘) 735
T, (C) 771
T ™ (C) 691
Ti" (C) 723
Tio °(C) 830
0‘-30/70"0(10-7/K) 68
0‘100/300°C(10-7/K) 84
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 741
Fyu 93
E (10'Pa) 12728
G (10'Pa) 4886
i 0.302
B (10"%/Pa) 1.00

HAeth#: 5 Other Properties

p (g/cm’) 5.53
TN REEREEH
Constants of dn/dt
D, 3.45%107
D, 1.47x10®
D, -7.21x107™"
E, 7.69x107
E, 2.19x10™"°
Aric(m) 0.208

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0004

AP 0.0032

AP, -0.0025

AP, -0.0067

BFETE (C)

Range of Temperature t C’
-40~-20 2.3 2.5
-20~0 2.0 3.0
0~20 2.1 33
20~40 24 34
40~60 2.8 3.6
60~80 2.7 35

d e F' g
3.0 3.7 43 4.6
3.4 4.1 4.4 5.2
3.6 3.9 4.9 5.7
3.8 4.0 4.9 5.9
4.1 4.3 4.9 5.9
3.8 4.1 5.1 6.0

244

ng= 1.88300 vg=40.79
n,= 1.88815 V.= 40.56

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

N - N¢

=0.021640

nFr- an = 0021897

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.913 0.833
0.976 0.952
0.989 0.979
0.996 0.993
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.996 0.993
0.996 0.993
0.996 0.993
0.997 0.994
0.997 0.994
0.992 0.985
0.989 0.979
0.985 0.971
0.978 0.957
0.969 0.939
0.946 0.894
0.921 0.849
0.879 0.772
0.804 0.647
0.671 0.450
0.447 0.200
0.173 0.030

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

39/34

%7  Remarks

CDGM



H-Z1L.aF69

816465

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.79725
1.80171
1.80779
1.81074
1.81157
1.81235
1.81585
1.81600
1.82016
1.82828
1.82928
1.83802
1.84622
1.86041

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2148109
-1.2992517x107
2.9243707x107
1.8800218x10™
5.7106547x10”
-1.9571482x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2544
0.5151
0.3001
0.2373
0.5556

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2518
0.5567
0.2501
0.2349
0.4935

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.81600

n.= 1.82016

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

Hy (10'P
Fa

a)

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

Vg= 46.54
v, = 46.31

1

—_ N = W

720
747
665
693
797
64
78

721
128

12469
4802

0.298
1.22

HAeth#: 5 Other Properties

p (g/cm’) 5.01
TN REEREEH
Constants of dn/dt
D, 1.51x10°°
D, 1.83x10®
D, -1.08x10™"°
E, 5.27x107
E, 6.39x10"°
Aric(m) 0.240

dn/dt relative(10°/°C)

AP, 0.0040

AP 0.0033

AP, -0.0010

AP, -0.0108

BFETE (C)

Range of Temperature t C’
-40~-20 1.6 24
-20~0 2.7 3.0
0~20 3.0 3.1
20~40 3.1 3.8
40~60 3.1 3.8
60~80 3.1 3.8

d
2.9
3.3
34
3.8
4.0
43

e
3.0
3.5
3.9
4.4
4.4
4.4

245

F
3.3
43
4.4
4.7
4.9
5.1

Temperature Coefficients of Refractive Index

3.8
4.9
4.9
5.5
5.6
6.0

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.017530

nFr- an = 0017710

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.870 0.757
0.964 0.930
0.986 0.971
0.995 0.990
0.998 0.996
0.999 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.998 0.995
0.997 0.994
0.997 0.993
0.996 0.992
0.995 0.990
0.993 0.987
0.991 0.983
0.989 0.978
0.985 0.971
0.978 0.957
0.970 0.941
0.955 0.912
0.931 0.866
0.900 0.810
0.828 0.685
0.738 0.545
0.626 0.392
0.492 0.242
0.305 0.093
0.237 0.056

300
290
280

ZEF Coloration Code
Ao /As

39/30

%7  Remarks

CDGM



H-ZLaF69A

816466

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;

S

T
nc
ne

Npye-Ne

np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.79724
1.80172
1.80779
1.81075
1.81158
1.81235
1.81585
1.81600
1.82017
1.82828
1.82928
1.83803
1.84623
1.86046

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2167024
-1.4007316x107
2.8008778%107
5.5876389x10™
5.0630225%10°°
8.2459715%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2556
0.5152
0.2995
0.2379
0.5563

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2530
0.5568
0.2496
0.2355
0.4941

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.81600

n,= 1.82017

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

vy= 46.56
v, = 46.31

1

—_ N = W

719
740
666
694
790
64
78

710
92

12538
4831

0.298
1.21

HAeth#: 5 Other Properties

p (g/cm’) 5.06
TN REEREEH
Constants of dn/dt
D, 1.52x10°°
D, 1.75x10°®
D, -2.54x10™"
E, 4.91x107
E, 3.20x10™"°
Aric(m) 0.254

dn/dt relative(10°/°C)

AP, 0.0052

AP 0.0034

AP, -0.0015

AP, -0.0101

BFETE (C)

Range of Temperature t C’
-40~-20 24 2.8
-20~0 2.7 3.1
0~20 29 33
20~40 3.1 3.6
40~60 3.2 3.8
60~80 34 4.2

d
3.2
34
3.6
3.9
4.1
43

e
3.5
3.6
3.8
4.2
4.4
4.6

246

F
4.1
43
4.5
4.8
4.9
5.3

Temperature Coefficients of Refractive Index

4.7
4.9
5.1
53
5.6
6.0

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330

N - N¢

=0.017527

nFr- an = 0017709

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.868 0.753
0.965 0.931
0.986 0.971
0.995 0.990
0.998 0.996
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.994
0.996 0.993
0.995 0.992
0.993 0.987
0.991 0.983
0.988 0.977
0.984 0.969
0.974 0.948
0.961 0.924
0.940 0.884
0.904 0.817
0.839 0.704
0.729 0.531
0.549 0.301
0.293 0.086
0.164 0.027

320
310
300
290
280

ZEF Coloration Code
Ao /As

40/33

%7  Remarks

CDGM



H-ZLaF71

850323

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.82394
1.82989
1.83835
1.84258
1.84377
1.84491
1.85003
1.85026
1.85648
1.86891
1.87047
1.88450
1.89823

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.3045703
-1.5703208%107
3.7420715%107
2.1745591x107
-1.4930571x10™
1.8506323x10~

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2260
0.4820
0.2917
0.2363
0.5925

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2228
0.5198
0.2430
0.2330
0.5254

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEF  Thermal Properties

T, (C) 612
T, ('C) 655
Tio'*? (C) 574
Ti" (C) 605
Tio °(C) 706
0‘-30/70"0(10-7/K) 76
0‘100/300”0(10-7/ K) 92
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 607
Fyu 131
E (10'Pa) 11225
G (10'Pa) 4352
i 0.290
B (10"%/Pa) 1.78

HAeth#: 5 Other Properties

p (g/cm’) 4.22
i iR R ECE I
Constants of dn/dt
D, -2.69x10°
D, 1.66x10®
D, -1.31x10™°
E, 9.42x10”
E, 9.19x10™"°
Aric(m) 0.249

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0096

AP 0.0039

AP, 0.0000

AP, 0.0018

BFEHE (C)

Range of Temperature t C’
-40~-20 -0.5 0.6
-20~0 -0.1 1.0
0~20 0.5 1.4
20~40 0.8 1.6
40~60 0.9 1.7
60~80 0.9 2.0

d e F' g
0.9 1.9 2.2 3.2
1.4 1.8 3.2 4.1
23 2.7 3.8 4.6
2.4 3.0 3.8 5.1
22 23 3.8 5.4
2.4 3.0 3.9 5.9

247

ng= 1.85026 vg=32.30
n,= 1.85648 V.= 32.08

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.026326

nFr- an = 0026702

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.864 0.746
0.954 0.910
0.983 0.967
0.993 0.987
0.997 0.995
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.996 0.992
0.995 0.991
0.994 0.989
0.994 0.989
0.993 0.986
0.986 0.972
0.981 0.962
0.974 0.949
0.963 0.927
0.945 0.893
0.901 0.812
0.858 0.737
0.782 0.611
0.627 0.393
0.332 0.110

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/36

%7  Remarks

CDGM



H-ZLaF71AGT 850322 " /®%¢ w722 np-nc = 0.026392

n,= 1.85650 V.= 31.97 np- ne = 0.026792
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.82422 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.82998 RA(S) 2 2400 0.952 0.906
n, 706.5 1.83836 Dy 1 2200 0.980 0.961
ne 656.3 1.84257 D, 1 2000 0.990 0.981
ne 643.8 1.84377 CR 1 1800 0.995 0.990
Ne-Ne 632.8 1.84490 1600 0.998 0.996
np 589.3 1.85004 1400 0.999 0.998
ny 587.6 1.85026 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.85650 T, (C) 720 1060 0.999 0.998
ng 486.1 1.86897 T, (C) 762 1000 0.999 0.998
ng: 480.0 1.87056 T (C) 671 950 0.999 0.998
n, 435.8 1.88463 Ti" (C) 706 900 0.999 0.998
ny, 404.7 1.89840 Tio °(C) 831 850 0.999 0.998
n; 365.0 1.92389 03070c(107/K) 72 800 0.998 0.996
000300c(107/K) 82 700 0.997 0.994
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.996 0.993
A 3.2986974 600 0.995 0.991
Ay -1.1281954x107 550 0.994 0.989
Ay 4.0627063%107 HUBER Mechanical Properties 500 0.989 0.978
A, 1.2255254x107 Hy (107Pa) 588 480 0.985 0.971
Ay 2.5692446x10° Fa 177 460 0.981 0.962
As 9.1593361x10°° E (107pa) 10696 440 0.973 0.947
G (10'Pa) 4186 420 0.959 0.920
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.277 400 0.925 0.856
P, 0.2182 P’ 0.2150 B (10%/Pa) 1.76 390 0.884 0.782
Pcs 04770  P’c5 05147 380 0.801 0.641
Pic 0.2914 P’y 02422 HAhtEBR Other Properties 370 0.616 0.379
P.q 02364 P,y 02329  p(g/em’) 4.42 360 0.277 0.077
Py 0.5934  P’yp  0.5252 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 1.47x 10-6 320
AP from the “Normal Line” D, 1.75%10° 310
APc, -0.0028 D, -1.77x107" 300
AP -0.0009 E, 6.76x107 290
APg, 0.0005 E, 4.45x107'° 280
AP,y 0.0025 Mg (pm) 0.301

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.7 3.5 3.9 42 5.4 6.6 EMF Coloration Code
20~0 2.9 3.6 4.1 45 5.5 7.0 Do /As
0~20 3.0 3.7 4.2 4.8 5.7 73 derg /s 395/355
20~40 3.2 43 4.4 5.1 6.2 7.5
40~60 34 4.5 4.8 5.3 6.4 7.9 £VE Remarks
60~80 3.6 4.6 5.1 5.6 6.8 8.3

248 CDGM



ng= 1.90366 vy=31.32 ng-ne = 0.028857

H-ZLaF75A 904313 n,= 1.91048 v, = 31.08 ng- ner = 0.029295
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.87512 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.88148 RA(S) 3 2400 0.906 0.821
n, 706.5 1.89065 Dy 1 2200 0.973 0.946
ne 656.3 1.89526 D, 2 2000 0.989 0.978
ne 643.8 1.89657 CR 1800 0.997 0.994
Nie-Ne 632.8 1.89781 1600 0.999 0.998
np 589.3 1.90341 1400 0.999 0.998
ny 587.6 1.90366 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.91048 T, (C) 671 1060 0.999 0.998
ng 486.1 1.92412 T, ('C) 702 1000 0.999 0.998
ng: 480.0 1.92587 T (C) 622 950 0.999 0.998
n, 435.8 1.94125 Ti" (C) 654 900 0.999 0.998
ny, 404.7 1.95634 Tio °(C) 753 850 0.999 0.998
n; 365.0 1.98438 03070c(107/K) 73 800 0.997 0.995
000300c(107/K) 88 700 0.996 0.993
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.996 0.993
A 3.4875132 600 0.996 0.993
A, -1.4973227x107> 550 0.995 0.991
Ay 4.3228810x107 HUBER Mechanical Properties 500 0.988 0.977
Ay 2.1059221x107 Hy (10'Pa) 685 480 0.984 0.969
Ay -1.0028490x10™ Fu 124 460 0.977 0.955
As 1.6232663x107 E (107pa) 11734 440 0.966 0.934
G (10'Pa) 4523 420 0.949 0.901
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.297 400 0.909 0.827
Py, 0.2204 P’ 02171 B (10%/Pa) 390 0.868 0.753
Pcs 04775 Pcg  0.5151 380 0.791 0.625
Pic 02911 Py 0.2420 HAhtEBR Other Properties 370 0.625 0.390
P.q 02363 P,y 02328  p(glem’) 4.56 360 0.302 0.091
Pyr 0.5935  P’yp  0.5249 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -2.09x% 10-6 320
AP from the “Normal Line” D, 1.28x10° 310
AP, 0.0041 D, -7.59x107!! 300
AP 0.0018 E, 8.54x107 290
APg, 0.0002 E, 8.32x107'° 280
AP, 0.0012 Mk (1m) 0.275

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.0 1.4 1.5 2.1 3.1 43 EMF Coloration Code
20~0 0.8 1.8 23 2.7 3.8 5.2 Ao /s
0~20 1.0 1.9 2.5 3.0 4.1 5.7 Ao /s 40/36
20~40 1.1 1.9 2.6 3.0 4.2 5.7
40~60 1.0 2.2 2.6 32 4.5 6.0 £VE Remarks
60~80 1.1 2.6 3.0 34 5.1 6.4

249 CDGM



ng= 1.90366 vg=31.42 ng-ne = 0.028762

H-ZLaF75B 904314 n,= 1.91046 V.= 31.19 np- ner = 0.029189
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.87510 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.88147 RA(S) 1 2400 0.889 0.790
n, 706.5 1.89066 Dy 1 2200 0.964 0.930
ne 656.3 1.89527 Dy, 1 2000 0.986 0.973
ne 643.8 1.89659 CR 1800 0.995 0.990
Ne-Ne 632.8 1.89782 1600 0.998 0.996
np 589.3 1.90341 1400 0.998 0.997
ny 587.6 1.90366 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.91046 T, (C) 668 1060 0.999 0.998
ng 486.1 1.92404 T, ('C) 696 1000 0.999 0.998
ng/ 480.0 1.92577 T (C) 625 950 0.999 0.998
n, 435.8 1.94113 Ti" (C) 655 900 0.999 0.998
ny, 404.7 1.95615 Tio °(C) 748 850 0.998 0.997
n; 365.0 1.98403 03070c(107/K) 70 800 0.998 0.996
000300c(107/K) 88 700 0.997 0.994
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.997 0.994
A 3.4834667 600 0.996 0.993
A, -1.3330524x107> 550 0.996 0.993
Ay 4.6504237x107 HUBER Mechanical Properties 500 0.991 0.983
As 1.0065547x107 Hy (10'Pa) 587 480 0.988 0.977
Ay 5.5811251x10° Fu 122 460 0.983 0.967
As 7.9715517x10°° E (10'Pa) 11641 440 0.976 0.952
G (10'Pa) 4495 420 0.962 0.926
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.295 400 0.930 0.864
P, 0.2215 P’ 0.2182 B (10%/Pa) 1.47 390 0.891 0.793
Pcs 04798 P’c.; 05180 380 0.814 0.663
Pic 0.2917 P’y 0.2422 HAhtEBR Other Properties 370 0.647 0418
P.q 02364 P,y 02330  p(g/em’) 4.56 360 0.321 0.103
Py 0.5943  P’,p  0.5261 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.90% 10-6 320
AP from the “Normal Line” D, 1.14x10° 310
AP 0.0070 D, 22.95%x107"! 300
APc 0.0038 E, 7.58x107 290
APg, -0.0004 E, 9.54x107'° 280
AP,y 0.0023 Mg (pm) 0.287

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.9 1.2 2.0 2.3 3.0 4.3 . Coloration Code
-20~0 1.0 2.0 22 2.5 4.1 5.3 Ago /s
0~20 1.0 2.0 2.3 2.8 4.1 5.4 Ao /As 40/36
20~40 1.0 2.0 2.4 2.9 4.1 5.5
40~60 1.1 2.1 2.8 3.5 4.4 6.1 &Y  Remarks
60~80 1.3 2.5 3.0 3.6 5.0 6.3

230 CDGM



H-Z1LaF76

850301

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.82207
1.82840
1.83741
1.84191
1.84320
1.84441
1.84989
1.85013
1.85681
1.87020
1.87191
1.88715
1.90221

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.2975977
-1.7167931x107
3.8691211x107
2.6818876x107
-2.0390322x10™
2.4332502x107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2238
0.4776
0.2907
0.2363
0.5995

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2204
0.5153
0.2417
0.2327
0.5307

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 3
CR 1

#4MEF  Thermal Properties

T, (‘) 607
T, (C) 650
T ™ (C) 570
Ti" (C) 603
Tio °(C) 703
0‘-30/70"0(10-7/K) 68
0‘100/300”0(10-7/ K) 83
MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 615
Fu 137
E (10'Pa) 10535
G (10'Pa) 4192
n 0.257
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.98
TN REEREEH
Constants of dn/dt
D, -8.76x107
D, 1.45x10®
D, -5.38x10™""
E, 7.77x107
E, 8.10x10™"°
Aric(m) 0.291

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0136

AP 0.0049

AP, -0.0001

AP, 0.0050

BFETE (C)

Range of Temperature t C’
-40~-20 1.0 2.2
-20~0 1.4 2.2
0~20 1.5 2.5
20~40 1.7 2.9
40~60 1.8 2.9
60~80 2.1 3.1

d e F' g
2.4 33 3.7 5.3
2.7 33 4.0 5.6
3.2 3.4 4.8 6.1
33 3.5 4.9 6.4
3.4 3.6 5.1 6.6
3.7 3.9 5.2 7.2

251

ng= 1.85013 V= 30.06
n,= 1.85681 V.= 29.83

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.028285

nFr- an = 0028719

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.860 0.740
0.956 0.914
0.985 0.971
0.996 0.992
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.997 0.994
0.996 0.992
0.993 0.986
0.985 0.971
0.980 0.960
0.973 0.946
0.961 0.923
0.938 0.880
0.890 0.790
0.840 0.700
0.730 0.530
0.490 0.240
0.140 0.020

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

41/36

%7  Remarks

CDGM



ng= 1.85013 vg= 30.01 ng-ne = 0.028326

H-ZLaFT76A 850300 n,= 1.85681 v, = 29.78 ng- ne = 0.028775
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.82248 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.82854 RA(S) 2 2400 0.960 0.921
n, 706.5 1.83742 Dy 1 2200 0.982 0.964
ne 656.3 1.84191 D, 1 2000 0.991 0.983
ne 643.8 1.84319 CR 1 1800 0.994 0.989
Nie-Ne 632.8 1.84440 1600 0.997 0.995
np 589.3 1.84988 1400 0.998 0.996
ny 587.6 1.85013 #HEF Thermal Properties 1200 0.998 0.996
n, 546.1 1.85681 T, (C) 685 1060 0.998 0.996
ng 486.1 1.87024 T, ('C) 733 1000 0.998 0.995
ng: 480.0 1.87196 T (C) 642 950 0.998 0.996
n, 435.8 1.88722 Ti" (C) 677 900 0.998 0.996
ny, 404.7 1.90226 Tio °(C) 804 850 0.998 0.996
n; 365.0 1.93042 03070c(107/K) 64 800 0.997 0.994
000300c(107/K) 76 700 0.996 0.993
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.995 0.991
A 3.2900038 600 0.992 0.985
A, -1.1237252x10~ 550 0.988 0.976
Ay 4.2742604x107 HULMHER Mechanical Properties 500 0.976 0.953
A, 1.5007413x107 Hy (107Pa) 569 480 0.970 0.940
Ay -1.8522319x107 Fyu 158 460 0.961 0.924
As 1.2747365%107 E (107pa) 10356 440 0.949 0.901
G (10'Pa) 4022 420 0.930 0.864
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.287 400 0.883 0.780
Py, 0.2139 P’ 0.2106 B (10%/Pa) 245 390 0.831 0.690
Pcs 04720 P’cs  0.5091 380 0.724 0.524
Pic 02902 Py 0.2412 HAhtEBR Other Properties 370 0.503 0.253
P.q 02358 P,y 02321  p(g/em’) 431 360 0.167 0.028
Pyr 0.5994 P’,p  0.5303 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 3.67% 10-6 320
AP from the “Normal Line” D, 2.13x10° 310
AP -0.0017 D, 3.37x107"? 300
AP -0.0007 E, 1.12x10°° 290
APy, 0.0010 E, 5.56x107"° 280
AP, 0.0049 Mk (1m) 0.242

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.2 5.5 5.8 6.6 7.6 9.2 ZEZfE Coloration Code
20~0 43 5.7 6.3 6.9 8.0 9.5 Ago /As
0~20 4.4 6.0 6.6 7.1 8.5 9.7 Ao /hs 41/36
20~40 49 6.5 6.9 7.5 8.8 10.3
40~60 5.4 6.7 7.3 7.9 9.1 11.0 £VE Remarks
60~80 6.0 7.0 7.5 8.2 9.7 11.6

232 CDGM



ng= 1.90069 vg= 37.05 ng-ne = 0.024310

H-ZLaF78B 901371 n,= 1.90646 v, = 36.82 np- ner = 0.024620
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.87598  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.88159 RA(S) 1 2400 0.915 0.837
n, 706.5 1.88956 Dy 1 2200 0.975 0.951
ne 656.3 1.89353 Dy 1 2000 0.990 0.980
ner 643.8 1.89466 CR 1 1800 0.997 0.994
Niene 632.8 1.89571 1600 0.999 0.998
np 589.3 1.90048 1400 0.999 0.998
ny 587.6 1.90069 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.90646 T, (C) 725 1060 0.999 0.998
ng 486.1 1.91784 T, ('C) 762 1000 0.999 0.998
N 480.0 191928  T,,'** (C) 679 950 0.999 0.998
n, 4358 193190  T," (C) 710 900 0.999 0.998
ny 404.7 194398 T,)/%C) 769 850 0.999 0.998
n; 365.0 196571 asymc(107/K) 68 800 0.999 0.998
100300 (107/K) 86 700 0.998 0.996
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.998 0.996
Ay 3.4932269 600 0.997 0.994
A, -1.3298768x107> 550 0.997 0.994
Ay 4.0027743%107 HUBER Mechanical Properties 500 0.992 0.984
As 8.2313985x10™ Hy (107Pa) 716 480 0.987 0.975
Ay 3.9307518x107 JN 101 460 0.981 0.962
As 2.8690181x107° E (107pa) 12650 440 0.972 0.945
G (10'Pa) 4853 420 0.958 0.918
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.303 400 0.928 0.862
P, 02308 P, 02279 B (10"%Pa) 0.97 390 0.898 0.806
Pe, 04912 Pey  0.5309 380 0.849 0.721
Pyc 0.2946 Py 0.2449 HAhtEBR Other Properties 370 0.764 0.583
Py 02373 Py 02344  p(g/em’) 4.95 360 0.605 0.366
Pyr 0.5783 = P’y | 0.5126 350 0.327 0.107
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -1.22x 10-6 320
AP from the “Normal Line” D, 1.45%10° 310
AP 0.0011 D, 2.51x107M 300
AP 0.0018 E, 1.18x10°° 290
APg, -0.0013 E, 6.04x107'° 280
AP, -0.0043 Mk (um) 0.130

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.4 2.5 2.9 3.4 43 5.3 EMF Coloration Code
20~0 1.5 2.6 3.1 3.5 45 5.5 Do /As
0~20 1.6 2.7 3.5 3.6 4.6 5.6 Do s 40/35
20~40 1.7 3.2 3.6 4.1 4.8 59
40~60 1.8 34 3.7 4.2 5.0 6.2 £VE Remarks
60~80 2.1 3.5 3.9 43 5.2 6.5
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ng= 1.95375 vy=32.31 ng-ne = 0.029520

H-ZLaF89L 954323 n,= 1.96073 v, = 32.09 np- ner = 0.029940
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.92448 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.93098 RA(S) 1 2400 0.931 0.866
n, 706.5 1.94040 Dy 1 2200 0.980 0.960
ne 656.3 1.94513 Dy 1 2000 0.991 0.983
nes 643.8 1.94648 CR 1 1800 0.998 0.996
Nje-Ne 632.8 1.94774 1600 0.999 0.998
np 589.3 1.95349 1400 0.999 0.998
ny 587.6 1.95375 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.96073 T, (C) 708 1060 0.999 0.998
ng 486.1 1.97465 T, (C) 745 1000 0.999 0.998
np 480.0 1.97642 T (C) 649 950 0.999 0.998
n, 435.8 1.99208 Ti" (C) 685 900 0.999 0.998
ny, 404.7 2.00732 Tio °(C) 800 850 0.999 0.998
n; 365.0 2.03535 03070c(107/K) 72 800 0.998 0.996
000300c(107/K) 88 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A 3.6693281 600 0.998 0.996
A, -1.3691999x107> 550 0.996 0.993
Ay 4.8421636x107 HUBER Mechanical Properties 500 0.988 0.977
A, 1.3216048x107 Hy (107Pa) 698 480 0.981 0.963
Ay 2.4217258%107 Fa 107 460 0.972 0.944
As 8.5012435%10° E (107pa) 13043 440 0.956 0.914
G (10'Pa) 4998 420 0.927 0.860
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.305 400 0.868 0.754
Py, 0.2202 P’ 02171 B (10"%/Pa) 0.93 390 0.813 0.661
Pcs 04793  Pc  0.5177 380 0.725 0.526
Pic 02920 Py 0.2428 HAhtEBR Other Properties 370 0.574 0.330
P.q 02364 P,y 02331  p(g/em’) 5.10 360 0.318 0.101
Pyr 0.5904  P’,p  0.5230 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -4.45x% 10-7 320
AP from the “Normal Line” D, 1.40x10° 310
AP 0.0011 D, 3.45x107"! 300
AP 0.0012 E, 9.44x107 290
APg, -0.0004 E, 1.04x10”° 280
AP, -0.0002 Mk (1m) 0.253

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.9 2.8 3.3 3.8 4.6 6.3 B Coloration Code
-20~0 1.9 3.0 3.6 4.0 5.2 6.6 Ago /s
0~20 1.9 3.5 3.9 4.3 5.6 6.8 Ao /As 42/36
20~40 22 3.6 4.0 4.6 5.9 73
40~60 2.6 3.8 43 4.7 6.3 7.8 £VE Remarks
60~80 2.8 3.9 4.4 5.1 6.4 8.1
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ng= 2.00069 V= 25.43 ng-ne = 0.039357

H-Z1.aF90 001254 n,= 2.00995 v, = 25.24 ng- ner = 0.040020
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.96315 RC(S) 1 A (nm) T(5mm)  t(10mm)
ng 852.1 1.97128 RA(S) 1 2400 0.941 0.886
n, 706.5 1.98327 Dy 1 2200 0.981 0.962
ne 656.3 1.98940 D, 1 2000 0.992 0.983
nes 643.8 1.99115 CR 1800 0.997 0.993
Nie-Ne 632.8 1.99280 1600 0.998 0.997
np 589.3 2.00035 1400 0.999 0.998
ny 587.6 2.00069 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 2.00995 T, (C) 683 1060 0.999 0.998
ng 486.1 2.02875 T, ('C) 724 1000 0.998 0.997
np 480.0 2.03117 T (C) 634 950 0.998 0.997
n, 435.8 2.05290 Ti" (C) 668 900 0.998 0.997
ny, 404.7 2.07471 Tio °(C) 785 850 0.998 0.997
n; 365.0 03070c(107/K) 70 800 0.997 0.995
000300c(107/K) 87 700 0.995 0.990
FBEEARFEE Constants of Dispersion Formuta  M(W/m*K) 650 0.994 0.988
A, 3.8158958 600 0.992 0.985
A, -1.8881002x107> 550 0.987 0.975
Ay 5.4520067x10~ HUBER Mechanical Properties 500 0.970 0.940
As 5.0890768x107 Hy (10'Pa) 625 480 0.957 0.915
Ay -4.4417574x10™* JN 124 460 0.939 0.882
As 5.0454684%10°> E (107pa) 12348 440 0.908 0.825
G (10'Pa) 4756 420 0.849 0.720
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.298 400 0.721 0.520
Py, 0.2066 P’ 02031 B (10"%/Pa) 390 0.602 0.363
Pcs 0.4604 P’c.g  0.4965 380 0.409 0.167
Pic 02870 P’y 0.2384 HAhtEBR Other Properties 370 0.148 0.022
P.q 02352 P,y 02313  p(g/em’) 4.74 360
Pyr 0.6137 P’y 0.5431 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 2.21x% 10-6 320
AP from the “Normal Line” D, 1.40x10° 310
AP 0.0009 D, -4.36x107"" 300
AP -0.0014 E, 1.10x10°° 290
APg, 0.0021 E, 1.62x107° 280
AP, 0.0113 Mk (1m) 0.284

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.6 2.1 2.3 2.8 4.7 6.5 . Coloration Code
-20~0 0.8 2.1 2.8 3.4 5.0 7.1 Ago /s
0~20 1.1 2.2 3.1 3.7 5.6 7.8 Ao /As 46/38
20~40 1.2 2.6 3.5 4.5 6.0 8.3
40~60 1.2 3.2 3.9 4.6 6.7 9.0 &Y  Remarks
60~80 1.2 3.5 4.0 4.7 7.0 9.3
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ng= 2.00330 vy= 28.32 ng-ne = 0.035432

H-Z1.aF92 003283 n,= 2.01167 v, = 28.11 ng- ner = 0.035996
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.96892  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.97643 RA(S) 1 2400 0.939 0.882
n, 706.5 1.98746 Dy 1 2200 0.981 0.963
ne 656.3 1.99306 Dy 1 2000 0.991 0.983
ner 643.8 1.99465 CR 1 1800 0.997 0.993
Nfone 632.8 1.99616 1600 0.998 0.996
np 589.3 2.00300 1400 0.998 0.997
ny 587.6 2.00330 #HEF  Thermal Properties 1200 0.998 0.997
n, 546.1 2.01167 T, (C) 703 1060 0.998 0.996
ng 486.1 2.02850 T, ('C) 747 1000 0.998 0.996
N 480.0 203064 T, (C) 658 950 0.998 0.995
n, 435.8 204987 T, (C) 693 900 0.997 0.995
ny 404.7 206885  T,)/%C) 800 850 0.997 0.995
n; 365.0 210467  o3ypc(107/K) 69 800 0.993 0.987
100300 (107/K) 87 700 0.992 0.984
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.990 0.980
Ay 3.8359211 600 0.988 0.976
A, -1.5521680x107> 550 0.979 0.959
Ay 5.5839218x10~ HLBEPER Mechanical Properties 500 0.956 0.913
Ay 2.5842306%x10° Hy (107Pa) 697 480 0.939 0.882
Ay -9.6432840x107 Fa 96 460 0.918 0.843
As 2.2627920%107 E (107pa) 13318 440 0.885 0.784
G (10'Pa) 5106 420 0.830 0.689
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.304 400 0.722 0.521
P, 02120 P, 0208 B (10"%Pa) 0.96 390 0.629 0.396
Pe, 04693 Pe, 05062 380 0.482 0.232
Pyc 0.2890 P’y 0.2403 HAhtEBR Other Properties 370 0.257 0.066
Py 02362 Py 02325  p(gemd) 5.02 360 0.095 0.009
P,r 06031 P, 05342 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, -6.27% 10-7 320
AP from the “Normal Line” D, 1.53x10° 310
AP 0.0017 D, 22.95%x107"! 300
AP 0.0007 E, 9.71x107 290
APg, 0.0009 E, 1.40x10"° 280
AP,y 0.0057 A (pm) 0.281

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.3 2.8 33 3.9 5.2 7.0 EMF Coloration Code
20~0 1.7 3.1 3.6 4.1 5.7 7.5 Do /As
0~20 2.0 35 3.8 47 5.9 7.8 Do s 46/37
20~40 2.2 38 4.4 4.9 6.7 8.7
40~60 2.5 4.0 4.6 5.3 7.2 9.3 £VE Remarks
60~80 2.6 4.2 5.0 5.9 7.5 9.6

236 CDGM



ng= 1.61340 V= 44.11 ng-ne = 0.013907

H-TF3L 613441 n,= 1.61669 v, = 4391 np- ner = 0.014044
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.59837  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.60205 RA(S) 1 2400 0.890 0.790
n, 706.5 1.60691 Dy 1 2200 0.938 0.880
ne 656.3 1.60924 Dy 1 2000 0.986 0.973
ner 643.8 1.60990 CR 1 1800 0.993 0.987
Niene 632.8 1.61051 1600 0.997 0.993
np 589.3 1.61327 1400 0.990 0.980
ny 587.6 1.61340 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.61669 T, (C) 525 1060 0.999 0.998
ng 486.1 1.62315 T, ('C) 574 1000 0.999 0.998
N 480.0 162394 T,,** (C) 477 950 0.999 0.998
n, 4358 163097  T,," (C) 514 900 0.998 0.997
ny 404.7 1.63767  T,)/°%C) 663 850 0.998 0.996
n; 365.0 ts0m0c(107/K) 63 800 0.998 0.996
100300 (107/K) 77 700 0.997 0.994
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.992
Ay 2.5493446 600 0.996 0.992
A, -1.2566087x107> 550 0.996 0.992
A, 1.8232175%107 HULBER Mechanical Properties 500 0.995 0.989
Az 6.7809743x10™ Hy (107Pa) 625 480 0.994 0.988
Ay -2.8500371x10°° JN 90 460 0.993 0.986
As 3.2560812x107° E (107pa) 9070 440 0.992 0.984
G (10'Pa) 3690 420 0.991 0.982
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.229 400 0.988 0.977
P, 02646 P, 02620 B (10"%Pa) 390 0.985 0.970
Pe, 05170 Pey  0.5590 380 0.980 0.960
Pyc 0.2989 Py 0.2492 HAhtEBR Other Properties 370 0.970 0.941
Py 02364 Py 02341  p(g/em’) 2.80 360 0.947 0.900
Py 0.5622  P’yp  0.5002 350 0.890 0.790
HraT R B BB B 340 0.720 0.510
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.330 0.110
Deviation of Relative Partial Dispersions D, 3.89% 10-6 320
AP from the “Normal Line” D, 2.06x107° 310
AP 0.0275 D, 2.56x107"! 300
AP 0.0110 E, 8.70x107 290
APg, -0.0009 E, 9.87x107""! 280
AP, -0.0083 Mk (um) 0.072

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 3.4 4.2 42 4.5 4.9 5.5 EMF Coloration Code
-20~0 3.6 42 43 4.5 52 5.6 dso /s 36/33
0~20 3.6 43 4.5 4.8 5.4 5.7 derg /s
20~40 3.8 4.5 49 5.0 5.5 6.0
40~60 4.0 4.8 52 5.4 5.7 6.3 £VE Remarks
60~80 43 4.8 5.2 5.5 5.8 6.6
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ng= 1.61242 vy = 44.09 ng-ne = 0.013890

TF3 612441 n,= 1.61573 v, = 43.85 ng- ner = 0.014041
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.59728 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.60098 RA(S) 3 2400 0.610 0.380
n, 706.5 1.60590 Dy 2 2200 0.770 0.600
ne 656.3 1.60825 Dy, 6 2000 0.937 0.878
ne 643.8 1.60891 CR 4a 1800 0.975 0.951
Ne-Ne 632.8 1.60953 1600 0.986 0.973
np 589.3 1.61230 1400 0.976 0.952
ny 587.6 1.61242 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.61573 T, (C) 486 1060 0.999 0.998
ng 486.1 1.62214 T, ('C) 522 1000 0.999 0.998
ng/ 480.0 1.62295 T (C) 446 950 0.999 0.998
n, 435.8 1.62997 Ti" (C) 475 900 0.999 0.998
ny, 404.7 1.63662 Tio °(C) 580 850 0.999 0.998
n; 365.0 1.64833 03070c(107/K) 55 800 0.999 0.998
000300c(107/K) 64 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.5414159 600 0.998 0.997
A, -1.0660779x107> 550 0.998 0.997
A, 2.1716721x107 HULBER Mechanical Properties 500 0.998 0.996
Ay -4.0184848x10™ Hy (107Pa) 440 480 0.997 0.995
Ay 1.2247573%10™ Fa 99 460 0.996 0.993
As -4.7776413x107° E (107pa) 5780 440 0.994 0.989
G (10'Pa) 2262 420 0.990 0.980
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.278 400 0.975 0.951
P, 0.2664 P’ 0.2635 B (10%/Pa) 3.09 390 0.958 0918
Pcs 0.5234  P’c5  0.5648 380 0.929 0.863
Pic 0.3002 P’y 0.2500 HAhtEBR Other Properties 370 0.880 0.770
P.q 0.2383 P’.q 02357  p(g/em’) 3.25 360 0.790 0.630
Py 0.5634  P’,p  0.4996 350 0.670 0.450
I REE R E 340 0.510 0.260
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.320 0.100
Deviation of Relative Partial Dispersions D, 5.03% 10-6 320 0.140 0.020
AP from the “Normal Line” D, 2.69x107° 310
AP 0.0358 D, -1.67x107'° 300
APc 0.0174 E, 5.52x107 290
APg, -0.0041 E, -6.81x107"° 280
AP,y -0.0073 Mg (pm) 0.246

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.7 3.4 3.7 3.8 4.1 4.9 B Coloration Code
-20~0 3.7 4.2 4.6 4.9 5.3 6.0 Ago /As 38/32
0~20 4.0 4.4 4.9 5.1 5.5 6.0 Ao /s
20~40 4.4 4.8 5.0 5.2 5.7 6.2
40~60 4.5 5.0 5.1 5.2 5.8 6.5 &Y  Remarks
60~80 4.5 5.1 5.2 5.4 6.1 6.5
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H-TFS

654395

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.63659
1.64078
1.64644
1.64919
1.64997
1.65069
1.65396
1.65410
1.65803
1.66573
1.66671
1.67522
1.68338
1.69804

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.6677477
-1.2375360x107
2.3685651x107
3.4856261x10™
4.1319518%107
7.3777594%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2533
0.5084
0.2968
0.2376
0.5737

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2502
0.5487
0.2466
0.2346
0.5081

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEH  Thermal Properties

T, (‘) 539
T, (C) 590
Tio'*? (C) 499
Ti" (C) 532
Tio °(C) 667
0‘-30/70"0(10-7/K) 65
0‘100/300°C(10-7/K) 84
MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 548
F, 113
E (10'Pa) 8647
G (10'Pa) 3462
m 0.249
B (10"%/Pa) 3.36

HAeth#: 5 Other Properties

p (g/cm’) 3.01
i iR R ECE I
Constants of dn/dt
D, 1.16x10°°
D, 1.82x10®
D, -7.95%x10™"
E, 1.01x10°°
E, -3.65%10"°
Aric(m) 0.080

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0291
AP 0.0132
APy, -0.0026
AP,y -0.0047
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.0 2.7
20~0 2.1 3.2
0~20 2.2 3.6
20~40 2.4 3.7
40~60 3.0 3.7
60~80 34 3.7

d e F' g
3.1 3.5 3.9 4.5
3.5 3.7 4.4 4.8
3.7 3.9 4.6 5.2
3.7 3.9 4.6 5.3
3.7 4.0 4.7 5.5
3.7 4.3 4.9 5.8

259

ng= 1.65410 vg= 39.54
n,= 1.65803 V= 39.29

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340

N - N¢

=0.016543

nFr- an = 0016749

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.816 0.666
0911 0.830
0.976 0.952
0.989 0.979
0.994 0.988
0.988 0.976
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.997 0.995
0.997 0.994
0.995 0.990
0.993 0.986
0.992 0.984
0.988 0.976
0.985 0.970
0.975 0.951
0.965 0.932
0.950 0.902
0.920 0.846
0.861 0.742
0.744 0.553
0.491 0.241
0.148 0.022

330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/33

%7  Remarks
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H-TF8

720348

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.69935
1.70421
1.71101
1.71437
1.71533
1.71623
1.72028
1.72046
1.72536
1.73510
1.73634
1.74722
1.75777
1.77702

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.8711436
-1.2464736x107
29424255107
8.8331095x10™
7.4066249x10°°
4.5859334x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2345
0.4902
0.2938
0.2364
0.5847

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2313
0.5292
0.2442
0.2332
0.5178

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.72046 V= 34.76
n,= 1.72536 V.= 34.52

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 1
CR 1

#4MEH  Thermal Properties

T, (‘) 562
T, (C) 623
T ™ (C) 527
Ti" (C) 558
Tio °(C) 685
0‘-30/70"0(10-7/K) 71

0‘100/300°C(10-7/K) 88

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 526
F, 161
E (10Pa) 9114
G (10Pa) 3609
m 0.263
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 3.51
TN REEREEH
Constants of dn/dt
D, 2.86x10®
D, 1.68x10®
D, -3.53x10™"!
E, 6.29x10”
E, 6.51x10™"°
Aric(m) 0.285

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0146

AP 0.0063

AP, -0.0007

AP, -0.0018

BFETE (C)

Range of Temperature t C’
-40~-20 1.6 23
-20~0 1.8 24
0~20 1.9 2.5
20~40 2.2 2.8
40~60 2.2 3.0
60~80 2.2 3.1

d e F' g
2.5 2.8 3.5 4.3
2.5 2.9 3.9 4.7
2.6 3.0 4.1 4.9
3.0 3.4 4.4 5.2
33 3.7 4.5 5.6
3.5 3.8 4.6 5.8

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340

ng-ne = 0.020728
nFr- an = 0021011

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.879 0.773
0.940 0.884
0.981 0.962
0.990 0.980
0.995 0.990
0.995 0.990
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.998 0.996
0.998 0.995
0.992 0.985
0.991 0.982
0.987 0.975
0.983 0.967
0.977 0.955
0.960 0.922
0.943 0.890
0.917 0.840
0.870 0.757
0.791 0.626
0.650 0.423
0.387 0.150
0.176 0.031

330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/34

%7  Remarks
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D-FKeé61

497816

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5
4
4
4
4
3

89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.49017
1.49185
1.49408
1.49514
1.49544
1.49571
1.49694
1.49700
1.49845
1.50123
1.50158
1.50451
1.50722
1.51178

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.2166535
-4.6645512x107
9.0767994x10~
-1.0912360x10™
2.8134797x107
-1.3968175%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2759
0.5402
0.3054
0.2381
0.5386

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2737
0.5848
0.2541
0.2362
0.4773

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.49700

n,= 1.49845

1ZPE  Chemical Properties
Grade

RC(S)
RA(S)
Dy
Da
CR

vy= 81.61
v, = 81.20

1

1
1
2
1

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

PR Mechanical Properties

Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

440
471
404
432
517
145
170

332
358

6890
2647
0.301
0.53

HAeth#: 5 Other Properties

p (g/cm’) 3.90
TN REEREEH
Constants of dn/dt
D, -2.54x107
D, 6.55%x107
D, 2.07x10™"
E, 4.52x107
E 1.38x10”
Aric(m) 0.100

dn/dt relative(10°/°C)

AP, -0.1147
AP -0.0545
APy, 0.0112
AP,y 0.0319
T REE R
BEWGE (C)
Range of Temperature t C'
-40~-20 9.1 -85
-20~0 -9.1 -8.5
0~20 9.1 -85
20~40 -9.1 -8.5
40~60 -9.1 -8.5
60~80 -9.1 -8.5

d
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5

e
-8.5
-8.5
-8.5
-8.5
-8.5
-8.4

F
-8.4
-8.4
-8.4
-8.4
-8.4
-8.3

261

Temperature Coefficients of Refractive Index

-8.2
-8.2
-8.2
-8.2
-8.0
-8.0

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290

N - N¢

=0.006090

nFr- an = 0006139

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.998 0.996
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.997
0.997 0.995
0.997 0.994
0.996 0.992
0.991 0.983
0.984 0.968
0.965 0.931
0.929 0.863
0.853 0.728
0.674 0.454
0.558 0.311
0.374 0.140
0.219 0.048

280

ZEF Coloration Code
Ao /As

33/28

%7 Remarks

CDGM



D-K9

516641

FratZE Refractive Indices

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

5
5
5

89.3
87.6
46.1

486.1
480.0
435.8
404.7

3

65.0

1.50678
1.50931
1.51241
1.51385
1.51424
1.51462
1.51623
1.51633
1.51825
1.52191
1.52236
1.52621
1.52975
1.53575

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
22715484
-1.0881512x107
9.9647466x107
3.8048704x10™
-2.9344052x107
1.4509995%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.3139
0.5633
0.3077
0.2382
0.5335

P’
P’C’,s
Pryc
P’e,d
Pyp

03118
0.6076
0.2576
0.2366
0.4745

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 2
Dy 1
Dy 2
CR 1

#4MEH  Thermal Properties

T, (C) 496
T, (C) 558
T,0"* (C) 451
T)o" () 483
Tio °(C) 637
0‘-30/70"0(10-7/K) 63
0‘100/300°C(10-7/K) 78
AMW/m-K)

PR Mechanical Properties

Hy (10'Pa) 492
F, 72

E (10'Pa) 8318
G (10'Pa) 3430
m 0.212
B (10"%/Pa) 2.72

HAeth#: 5 Other Properties

p (g/cm’) 2.41
TN REEREEH
Constants of dn/dt
D, 5.87x10°
D, 2.83x10®
D, 2.76x10™"°
E, 3.30x107
E, 9.87x10"°
Aric(m) 0.244

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0291
AP 0.0101
APy, -0.0006
AP,y -0.0031
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.7 2.8
20~0 2.9 3.1
0~20 3.9 43
20~40 4.2 4.5
40~60 4.1 4.5
60~80 4.1 4.3

d e F' g
3.2 33 3.4 3.6
33 3.4 3.5 3.8
4.4 4.5 4.8 4.9
4.6 4.8 4.9 5.6
4.6 4.8 5.1 5.4
4.4 4.6 4.9 5.3
262

ng= 1.51633 V= 64.06
n,= 1.51825 V.= 63.87

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300

N - N¢

=0.008060

nFr- an = 00081 14

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.918 0.842
0.952 0.906
0.989 0.978
0.995 0.990
0.997 0.995
0.991 0.982
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.994
0.996 0.992
0.994 0.989
0.990 0.981
0.980 0.960
0.968 0.937
0.927 0.860
0.851 0.725
0.710 0.504
0.498 0.248
0.257 0.066

290
280

ZEF Coloration Code
Ao /As

32/28
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D-K59

518635

T4 ZE  Refractive Indices

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8
589.3
587.6
546.1
486.1
480.0
435.8
404.7
365.0

1.50793
1.51046
1.51362
1.51508
1.51550
1.51587
1.51753
1.51760
1.51954
1.52323
1.52370
1.52760
1.53120
1.53732

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
22704227
-8.7648181x10~
1.3241433x107
-5.4858082x10™
9.3735842x10~
-4.4191155%10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

03104 P,
0.5669 P’c.,
03092  P’ye
02380 P’.g
0.5360 P’y

0.3085
0.6146
0.2561
0.2366
0.4754

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

AP, 0.0318

AP 0.0150

AP, -0.0023

AP, -0.0016

BFETE (C)

Range of Temperature t C’
-40~-20 2.7 3.0
-20~0 3.8 4.1
0~20 4.1 4.2
20~40 4.1 43
40~60 4.0 43
60~80 4.1 4.5

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 1
Dy 1
Dy 1
CR 1
#4MEH  Thermal Properties

T, (C) 497
T, (C) 551
Tio'*? (C) 460
Ty (C) 492
T *(C) 637
0‘-30/70"0(10-7/K) 60
0‘100/300°C(10-7/K) 80
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 609
Fyu 70
E (10'Pa) 8303
G (10Pa) 3424
i 0.212
B (10"%/Pa) 2.72
HAeth#: 5 Other Properties
p (g/em’) 2.41
TN REEREEH
Constants of dn/dt
Dy 5.85x10°
D, 2.25x10®
D, -1.51x10™"°
E, 3.09x107
E, -8.98x10™"°
Aric(m) 0.268

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)
d e F’ g
32 4.1 4.3 4.8
42 4.4 4.6 4.9

43 4.6 4.7 4.9

4.4 4.5 4.7 5.0

4.4 4.5 4.7 5.1

4.5 4.6 5.0 54
263

ng=1.51760 vg= 63.50
n,= 1.51954 Vo= 63.40

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320

N - N¢

=0.008150

nFr- an = 0008200

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.900 0.810
0.933 0.870
0.987 0.975
0.994 0.989
0.997 0.995
0.987 0.975
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.997 0.995
0.997 0.994
0.996 0.993
0.996 0.993
0.997 0.994
0.996 0.993
0.996 0.992
0.996 0.992
0.995 0.990
0.995 0.990
0.995 0.990
0.994 0.988
0.991 0.983
0.989 0.979
0.982 0.964
0.966 0.933
0.927 0.860
0.830 0.690
0.620 0.380
0.280 0.080

310
300
290
280

ZEF Coloration Code
Ao /As

34/31

%7  Remarks
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ng= 1.52500 vy=70.37 ng-ne = 0.007460

D-PK3 525704 n,= 1.52679 v, = 70.14 ng- ner = 0.007510
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.51608 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.51845 RA(S) 1 2400 0.758 0.574
n, 706.5 1.52136 Dy 3 2200 0.810 0.656
ne 656.3 1.52270 Dy, 3 2000 0.897 0.805
ne 643.8 1.52307 CR 2 1800 0.945 0.892
Ne-Ne 632.8 1.52341 1600 0.984 0.969
np 589.3 1.52494 1400 0.998 0.997
ny 587.6 1.52500 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.52679 T, (C) 545 1060 0.999 0.998
ng 486.1 1.53016 T, ('C) 592 1000 0.999 0.998
ng/ 480.0 1.53058 T (C) 493 950 0.999 0.998
n, 435.8 1.53412 Ti" (C) 529 900 0.999 0.998
ny, 404.7 1.53737 Tio °(C) 648 850 0.999 0.998
n; 365.0 1.54285 03070c(107/K) 81 800 0.999 0.998
000300c(107/K) 98 700 0.998 0.996
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.2977884 600 0.998 0.996
A, -9.4474344x107 550 0.998 0.996
A, 1.0767471x107 HULBER Mechanical Properties 500 0.996 0.992
As -7.5912691x107 Hy (10'Pa) 447 480 0.994 0.989
Ay 2.7022169%107 Fyu 136 460 0.994 0.988
As -1.2965337x10° E (107pa) 7071 440 0.994 0.988
G (10'Pa) 2863 420 0.994 0.988
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.235 400 0.994 0.988
P, 03177 P’ 0.3156 B (10%/Pa) 2.22 390 0.993 0.986
Pcs 0.5697  P’cs  0.6152 380 0.990 0.980
Pic 0.3083 P’y 0.2570 HAhtEBR Other Properties 370 0.984 0.969
P.q 02399 P,y 02383  p(glem’) 2.65 360 0.975 0.950
Py 0.5308 P’,p 04714 350 0.956 0913
I REE R E 340 0.916 0.839
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.833 0.693
Deviation of Relative Partial Dispersions D, -3.49%1 0-6 320 0.686 0471
AP from the “Normal Line” D, 1.52x10° 310 0.469 0.220
APc, 0.0095 D, -7.04x10™M 300 0.235 0.055
AP 0.0016 E, 4.13x107 290
AP 0.0004 E, 3.57x107'° 280
AP,y 0.0050 Mg (pm) 0.131

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 0.4 0.1 0.1 0.2 0.3 0.5 . Coloration Code
-20~0 0.0 0.2 0.3 0.4 0.5 0.9 Ago /As 34/30
0~20 0.1 0.3 0.5 0.5 0.7 0.9 Ao /s
20~40 0.2 0.2 0.5 0.6 0.8 1.0
40~60 0.1 0.3 0.5 0.6 0.8 1.0 &Y  Remarks
60~80 0.2 0.6 0.7 0.9 1.1 1.3

264 CDGM



ng= 1.62087 vg= 63.83 ng-ne = 0.009727

D-ZPK1A 621638 n,= 1.62318 v, = 63.55 ng- ner = 0.009806
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.61006  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.61272 RA(S) 1 2400 0.956 0.913
n, 706.5 1.61624 Dy 1 2200 0.970 0.942
ne 656.3 1.61791 Dy 4 2000 0.986 0.972
ner 643.8 1.61838 CR 1800 0.992 0.985
Niene 632.8 1.61882 1600 0.997 0.995
np 589.3 1.62078 1400 0.999 0.998
ny 587.6 1.62087 #HEF Thermal Properties 1200 0.999 0.998
n, 546.1 1.62318 T, (C) 546 1060 0.999 0.998
ng 486.1 1.62764 T, ('C) 580 1000 0.999 0.998
N 480.0 162819 T,,'** (C) 502 950 0.999 0.998
n, 4358 163291 T,," (C) 531 900 0.999 0.998
ny 404.7 163729  T,)/%C) 850 0.999 0.998
n; 365.0 164471 aspm0c(107/K) 105 800 0.998 0.997
10000 (107/K) 128 700 0.998 0.997
EELARTEB Constants of Dispersion Formuta  A(W/m*K) 650 0.997 0.995
Ay 2.5865056 600 0.998 0.996
A, -8.3648846%107> 550 0.998 0.996
A, 1.4712994x107 YA Mechanical Properties 500 0.997 0.995
Az 6.5098058%10 Hy (107Pa) 480 0.997 0.994
Ay 2.0373089%107 JN 340 460 0.996 0.993
As -9.5740881x107 E (107pa) 7911 440 0.995 0.990
G (10'Pa) 3073 420 0.994 0.989
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.287 400 0.991 0.983
P, 02735 P, 02713 B (10"%Pa) 0.87 390 0.986 0.973
Pe, 05336 Pey 05772 380 0.977 0.955
Pyc 0.3043 P4 0.2539 HAhtEBR Other Properties 370 0.957 0.915
Py 02375 Py 02356  p(g/em’) 3.69 360 0.916 0.839
Pyr 0.5418 = P’y 0.4813 350 0.842 0.710
Hrat R AR 340 0.730 0.530
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.560 0.310
Deviation of Relative Partial Dispersions D, -1.22x1 0-5 320 0.400 0.160
AP from the “Normal Line” D, 9.71x10”° 310 0.240 0.060
AP, -0.0400 D, 6.20x10™"! 300 0.170 0.030
AP -0.0191 E, 2.18x107 290
APg, 0.0036 E, 2.15x107'° 280
AP, 0.0048 Mk (um) 0311

A ERE R Temperature Coefficients of Refractive Index

BEWGE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F' g
-40~-20 4.5 43 4.2 42 -4.0 3.6 B Coloration Code
-20~0 4.5 4.3 4.2 4.2 -4.0 3.6 Ago /s 37/31
0~20 4.4 4.3 4.2 4.1 3.9 35 Ao /s
20~40 4.4 43 4.2 4.1 3.8 35
40~60 -4.5 -4.5 4.4 4.2 -3.8 3.5 £VE Remarks
60~80 4.6 4.5 43 4.1 3.8 35

265 CDGM



ng= 1.58313 vg= 59.38 ng-ne = 0.009820

D-7ZK2 583594 n,= 1.58547 V.= 59.13 np- ner = 0.009901
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.57196 RC(S) 2 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.57480 RA(S) 3 2400 0.897 0.804
n, 706.5 1.57843 Dy 1 2200 0.943 0.888
ne 656.3 1.58013 Dy, 6 2000 0.983 0.966
ne 643.8 1.58061 CR 2 1800 0.991 0.982
Ne-Ne 632.8 1.58106 1600 0.996 0.992
np 589.3 1.58304 1400 0.993 0.986
ny 587.6 1.58313 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.58547 T, (C) 501 1060 0.999 0.998
ng 486.1 1.58995 T, ('C) 533 1000 0.999 0.998
ng/ 480.0 1.59051 T (C) 456 950 0.999 0.998
n, 435.8 1.59526 Ti" (C) 490 900 0.999 0.998
ny, 404.7 1.59965 Tio °(C) 604 850 0.999 0.998
n; 365.0 1.60712 03070c(107/K) 73 800 0.999 0.998
000300c(107/K) 92 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.4682747 600 0.998 0.997
A, -1.0448586x107> 550 0.998 0.997
Ay 1.3664540x107 UM ER Mechanical Properties 500 0.998 0.997
Az 2.5536466x10™ Hy (107Pa) 610 480 0.998 0.996
Ay -4.7755849x10° Fu 93 460 0.997 0.995
As 3.2054326x107 E (107pa) 9044 440 0.996 0.992
G (10'Pa) 3635 420 0.996 0.992
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.244 400 0.995 0.991
P, 0.2892 P’ 0.2868 B (10%/Pa) 2.20 390 0.994 0.989
Pcs 0.5428 P’ 0.5868 380 0.993 0.987
Pic 0.3055 P’y 0.2545 HAhtEBR Other Properties 370 0.989 0.979
P.q 02383 P,y 02363  p(g/em’) 2.96 360 0.982 0.965
Py 0.5407  P’yp  0.4797 350 0.967 0.936
I REE R E 340 0.939 0.881
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.887 0.786
Deviation of Relative Partial Dispersions D, 2.00x1 0-6 320 0.794 0.631
AP from the “Normal Line” D, 1.15x10°® 310 0.650 0.422
APc, 0.0059 D, 4.47x10™M 300 0.462 0.213
APc 0.0006 E, 6.34x107 290 0.270 0.073
AP -0.0011 E, 6.43x107° 280 0.148 0.022
AP,y -0.0039 Mg (pm) 0.089

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.5 3.2 3.5 3.7 3.9 42 EMF Coloration Code
-20~0 2.4 3.1 33 3.5 3.9 4.2 Aso /s 34/29
0~20 2.7 3.1 3.4 3.5 3.8 4.2 Ao /s
20~40 2.7 3.1 3.5 3.6 39 4.2
40~60 2.8 3.2 34 3.6 39 43 £VE Remarks
60~80 3.1 3.5 3.8 4.1 4.4 4.6
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ng= 1.58913 V= 61.15 ng-ne = 0.009634
D-7ZK3 589612 n,= 1.59143 v, = 60.93 ng- ner = 0.009706
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140 157793 RC(S) 2 A (nm)  t(5mm)  t(10mm)
ng 852.1 1.58084 RA(S) 3 2400 0.830 0.690
n, 706.5 1.58448 Dy 3 2200 0.916 0.839
ne 656.3 1.58618 Dy 6 2000 0.977 0.954
ner 643.8 1.58665 CR 4c 1800 0.989 0.979
Niene 632.8 1.58709 1600 0.998 0.996
np 589.3 1.58904 1400 0.994 0.989
ny 587.6 1.58913 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.59143 T, (C) 511 1060 0.999 0.998
ng 486.1 1.59581 T, ('C) 546 1000 0.999 0.998
np 480.0  1.59636 T, (C) 471 950 0.999 0.998
n, 435.8 1.60096 T, (C) 499 900 0.999 0.998
n, 404.7 1.60521  T,,"(C) 605 850 0.999 0.998
n; 3650 1.61244  g000c(107/K) 72 800 0.999 0.998
000 (107/K) 93 700 0.999 0.998
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.999 0.998
Ay 2.4896871 600 0.999 0.998
A, -1.2170050x107> 550 0.999 0.998
Ay 1.2574987x107 HULMEER Mechanical Properties 500 0.998 0.997
Az 5.3245645%10™ Hy (107Pa) 628 480 0.998 0.996
Ay -5.1039362x10°> JN 125 460 0.998 0.996
As 2.8650287x107° E (10'Pa) 9767 440 0.997 0.995
G (10"Pa) 3958 420 0.997 0.994
FAXTEE 5 BB Relative Partial Dispersions | 1L 0.234 400 0.995 0.991
P, 03021 P, 02998 B (10"%Pa) 2.08 390 0.993 0.987
Pe, 05543  Pe,  0.5986 380 0.990 0.980
Pyc 0.3064 P’y 0.2555 HAhtEBR Other Properties 370 0.983 0.966
Py 02385 P, 02368 p(efem) 2.83 360 0.967 0.936
Pyr 0.5346 P’y 04739 350 0.939 0.882
W IR AR K 340 0.880 0.780
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.790 0.630
Deviation of Relative Partial Dispersions D, 1.68x1 0-6 320 0.660 0.430
AP from the “Normal Line” D, 0.68x107° 310 0.470 0.220
AP, 0.0219 D, 2.00x10™"! 300 0.280 0.080
AP, 0.0080 E, 5.34x107 290 0.130 0.020
APg, -0.0013 E, 1.41x107° 280
AP, -0.0070 rc(1m) 0.172
IHERBEARS  Temperature Coefficients of Refractive Index
BEWEE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 2.5 3.0 3.1 3.2 34 3.5 ZEZfE Coloration Code
20~0 2.3 2.8 2.9 3.3 3.5 3.7 Ao /s 35/30
0~20 2.5 2.8 3.2 3.4 3.5 3.8 Mo /s
20~40 2.3 3.1 3.0 3.2 3.7 4.6
40~60 2.6 3.0 3.1 3.1 3.9 3.9 %7 Remarks
60~80 3.1 33 34 34 3.8 3.9
267
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D-ZK3L

592607

T4 ZE  Refractive Indices

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8
589.3
587.6
546.1
486.1
480.0
435.8
404.7
365.0

1.58041
1.58337
1.58702
1.58873
1.58921
1.58965
1.59161
1.59170
1.59403
1.59848
1.59906
1.60373
1.60806
1.61542

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5009534
-1.4008820x107
1.0436698x10™
1.1695356x10~
-1.2646624x10™
6.2207834x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

03036 P,
05497 Pe,
03046 P’ye
02390 P’y
0.5385 P’

0.3005
0.5929
0.2528
0.2365
0.4741

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 2
RA(S) 3
Dy 2
Dy 6
CR

#4EF  Thermal Properties

T, (C) 506
T, (C) 545
T) o™ () 461
T)o" () 492
Tio °(C) 601
03070c(1 0-7/K)

0‘100/300”0(10-7/ K) 92
AMW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 643
Fyu 93

E (10'Pa) 9745
G (10'Pa) 3950
i 0.233
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 2.84
TN REEREEH
Constants of dn/dt
D, 2.09x10°°
D, 1.33x10®
D, 5.99x10™"!
E, 4.94x107
E, 2.85x10™"°
Aric(m) 0.176

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0211

AP 0.0045

AP, -0.0002

AP, -0.0039

BFETE (C)

Range of Temperature t C’
-40~-20 2.6 33
-20~0 29 3.1
0~20 2.8 3.0
20~40 2.9 3.0
40~60 2.9 3.0
60~80 2.9 3.9

d e F' g
3.5 3.6 3.7 4.4
33 33 3.6 4.2
3.2 3.6 3.6 4.1
3.2 3.7 3.7 42
3.2 3.8 4.0 4.3
4.2 4.2 43 43
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ng=1.59170 vg= 60.70
n,= 1.59403 Vo= 60.30

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.009750

nFr- an = 0009850

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.849 0.720
0.933 0.870
0.981 0.962
0.992 0.985
0.998 0.996
0.997 0.995
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.996 0.993
0.996 0.992
0.994 0.989
0.992 0.985
0.988 0.977
0.980 0.960
0.962 0.925
0.928 0.861
0.866 0.750
0.755 0.570
0.600 0.360
0.410 0.170
0.220 0.050

300
290
280

ZEF Coloration Code
Ao /As

35/30

%7  Remarks

CDGM



609579

1.59709
1.60002
1.60385
1.60566
1.60617
1.60665
1.60876
1.60886
1.61136
1.61617
1.61677
1.62189
1.62664
1.63474

D-ZK79
FratZE Refractive Indices
A (nm)
ng 1014.0
ng 852.1
n, 706.5
Nc 656.3
ner 643.8
Nyge Ne 632.8
np 589.3
ngy 587.6
n, 546.1
ng 486.1
ng/ 480.0
n, 435.8
ny 404.7
n; 365.0

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.5453049
-9.6816386x10~
1.5716791x107
3.6697250%107
29613210107
-1.3238037x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

P, 02786
Pe, 05363
Pgc  0.3043
Py 02377
P,r  0.5439

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2765
0.5805
0.2539
0.2359
0.4831

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 3
Dy 2
Dy 2
CR 4b

#4MEH  Thermal Properties

T, (‘) 509
T, (C) 551
Tio'*? (C) 468
Ti" (C) 500
Tio °(C) 619
0‘-30/70"0(10-7/K) 81

0‘100/300°C(10-7/K) 99

MW/m-K)

HULBER Mechanical Properties

Hy (10'Pa) 586
Fu 141
E (10'Pa) 9301
G (10Pa) 3684
m 0.262
B (10%/Pa) 1.87

HAeth#: 5 Other Properties

p (g/cm’) 3.19
TN REEREEH
Constants of dn/dt
D, 6.70x10”
D, 1.89x10®
D, -2.68x10™"°
E, 2.21x107
E, 1.09x10
Aric(m) 0.312

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, -0.0041
AP -0.0023
APy, -0.0007
AP,y -0.0032

T REE R

BEWEE (C)

Range of Temperature t C'
-40~-20 0.7 1.0
20~0 1.4 1.7
0~20 1.6 1.8
20~40 1.7 2.0
40~60 1.8 2.1
60~80 1.8 2.2

d e F' g
1.3 1.5 1.7 1.8
1.9 2.0 2.3 2.8
2.0 2.1 2.4 2.9
23 23 2.7 3.0
23 2.5 2.9 3.2
23 2.5 3.0 33
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ng= 1.60886 vg= 57.90
n.= 1.61136 V.= 57.70

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

N - N¢

=0.010516

nFr- an = 0010595

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.916 0.839
0.964 0.929
0.987 0.974
0.994 0.988
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.997
0.998 0.996
0.998 0.996
0.999 0.998
0.998 0.997
0.998 0.995
0.997 0.993
0.996 0.992
0.996 0.992
0.995 0.991
0.993 0.986
0.989 0.979
0.981 0.963
0.963 0.927
0.930 0.866
0.869 0.755
0.766 0.587
0.614 0.377
0.430 0.180
0.250 0.060

300
290
280

ZEF Coloration Code
Ao /As

35/30

%7  Remarks

CDGM



ng= 1.67790 V= 54.89 ng-ne = 0.012350

D-LaKs$ 678549 n,= 1.68084 v, = 54.63 np-ner = 0.012461
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.66399 RC(S) 4 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.66749 RA(S) 4 2400 0.843 0.711
n, 706.5 1.67201 Dy 1 2200 0.955 0911
ne 656.3 1.67415 Dy, 3 2000 0.984 0.968
ne 643.8 1.67474 CR 1 1800 0.994 0.987
Ne-Ne 632.8 1.67530 1600 0.998 0.996
np 589.3 1.67779 1400 0.998 0.996
ny 587.6 1.67790 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.68084 T, (C) 539 1060 0.999 0.998
ng 486.1 1.68650 T, ('C) 578 1000 0.999 0.998
ng/ 480.0 1.68720 T (C) 499 950 0.999 0.998
n, 435.8 1.69323 Ti" (C) 525 900 0.999 0.998
ny, 404.7 1.69882 Tio °(C) 625 850 0.999 0.998
n; 365.0 1.70839 03070c(107/K) 73 800 0.999 0.998
000300c(107/K) 94 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.7643399 600 0.998 0.997
A, -1.3161333x107> 550 0.998 0.997
Ay 1.8267328x107 UM ER Mechanical Properties 500 0.998 0.997
Ay 3.0122433x10™ Hy (107Pa) 647 480 0.998 0.997
Ay 4.5620032x107° JN 139 460 0.998 0.996
As -2.0508728x107° E (107pa) 11292 440 0.996 0.993
G (10'Pa) 4439 420 0.996 0.993
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.272 400 0.994 0.989
P, 0.2834 P’ 0.2809 B (10%/Pa) 1.89 390 0.992 0.984
Pcs 0.5393  P’c5  0.5818 380 0.990 0.980
Pic 0.3040 P’y 0.2537 HAhtEBR Other Properties 370 0.983 0.967
P.q 0.2381 P’.g 02359  p(g/em’) 3.37 360 0.971 0.942
Py 0.5453  P’yp  0.4839 350 0.948 0.898
I REE R E 340 0.908 0.824
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.848 0.719
Deviation of Relative Partial Dispersions D, 1.76x1 0-6 320 0.757 0.573
AP from the “Normal Line” D, 1.72x10° 310 0.645 0416
APc, 0.0178 D, -6.77x10°! 300 0.517 0.267
APc 0.0078 E, 3.92x107 290 0.381 0.145
AP -0.0018 E, 6.44x107'° 280 0.251 0.063
AP,y -0.0069 Mg (pm) 0.230

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.8 2.4 2.6 2.7 3.2 3.6 EMF Coloration Code
-20~0 2.5 2.6 2.7 3.0 3.2 3.7 Aso /s 36/28
0~20 2.7 3.0 33 3.4 3.7 3.8 Do s
20~40 2.8 3.2 3.5 3.6 3.8 4.2
40~60 2.9 3.3 3.5 3.7 4.0 4.5 £VE Remarks
60~80 2.9 33 3.6 3.8 43 5.0
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ng= 1.69384 V= 53.10 ng-ne = 0.013060

D-LaKé 694531 n,= 1.69696 V.= 52.90 ng-ner = 0.013170
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.67924 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.68289 RA(S) 3 2400 0.840 0.710
n, 706.5 1.68764 Dy 1 2200 0.960 0.922
ne 656.3 1.68989 D, 6 2000 0.987 0.974
ne 643.8 1.69052 CR 1 1800 0.998 0.996
Nie-Ne 632.8 1.69110 1600 0.999 0.998
np 589.3 1.69373 1400 0.999 0.998
ny 587.6 1.69384 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.69696 T, (C) 522 1060 0.999 0.998
ng 486.1 1.70295 T, ('C) 560 1000 0.999 0.998
ng: 480.0 1.70369 T (C) 485 950 0.999 0.998
n, 435.8 1.71009 Ti" (C) 513 900 0.999 0.998
ny, 404.7 1.71605 Tio °(C) 616 850 0.999 0.998
n; 365.0 1.72625 03070c(107/K) 75 800 0.998 0.997
000300c(107/K) 95 700 0.998 0.996
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A 2.8143051 600 0.998 0.996
A, -1.3449513x107> 550 0.998 0.996
Ay 1.9656967x107 HULBER Mechanical Properties 500 0.997 0.994
Ay 2.4925255x10™ Hy (107Pa) 665 480 0.995 0.990
Ay 1.9827457x107 JN 138 460 0.993 0.987
As -8.0264102x107 E (107pa) 11369 440 0.991 0.983
G (10'Pa) 4445 420 0.990 0.980
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.279 400 0.988 0.977
P, 0.2795 P’ 02771 B (10"%/Pa) 390 0.987 0.974
Pcs 0.5360 P’c-5  0.5793 380 0.983 0.966
Pic 0.3025 P’y 02521 HAhtEBR Other Properties 370 0.974 0.949
P.q 02389 P’y 02369  p(g/em’) 3.50 360 0.958 0918
Py 0.5467  P’,p  0.4860 350 0.933 0.870
I REE R E 340 0.883 0.780
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.800 0.640
Deviation of Relative Partial Dispersions D, 3.02x1 0-6 320 0.650 0.430
AP from the “Normal Line” D, 2.72x10° 310 0.400 0.160
APc, 0.0189 D, -3.08x107"° 300 0.120 0.010
AP 0.0086 E, 6.36x107 290
APg, -0.0020 E, 8.89x10°'° 280
AP,y -0.0085 Mg (pm) 0.147

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 2.6 2.9 3.1 3.4 3.6 3.9 . Coloration Code
-20~0 2.5 3.2 3.5 3.4 3.8 4.4 Ago /As 36/30
0~20 2.6 3.3 3.4 3.3 3.9 4.4 Ao /s
20~40 4.6 5.1 5.5 5.9 6.4 7.0
40~60 2.8 3.8 3.6 4.1 4.6 4.7 &Y  Remarks
60~80 3.1 3.5 3.6 3.7 4.5 4.7
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ng= 1.66910 vg= 55.39 ng-ne = 0.012080

D-LaK70 669554 n,= 1.67197 V.= 55.22 ng-ner = 0.012170
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.65543 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.65886 RA(S) 3 2400 0.860 0.740
n, 706.5 1.66331 Dy 1 2200 0.963 0.928
ne 656.3 1.66542 D, 6 2000 0.988 0.976
ne 643.8 1.66602 CR 1 1800 0.997 0.994
Nie-Ne 632.8 1.66656 1600 0.999 0.998
np 589.3 1.66899 1400 0.999 0.998
ny 587.6 1.66910 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.67197 T, (C) 531 1060 0.999 0.998
ng 486.1 1.67750 T, ('C) 567 1000 0.999 0.998
ng: 480.0 1.67819 T (C) 488 950 0.999 0.998
n, 435.8 1.68409 Ti" (C) 518 900 0.999 0.998
ny, 404.7 1.68956 Tio °(C) 626 850 0.999 0.998
n; 365.0 1.69891 03070c(107/K) 73 800 0.999 0.998
000300c(107/K) 91 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.997
A 2.7328195 600 0.998 0.996
A, -1.1413797x107> 550 0.998 0.996
A, 2.0275595%107 UMM Mechanical Properties 500 0.997 0.995
Az -4.7830895x10™ Hy (107Pa) 660 480 0.997 0.994
Ay 1.1015826x10™ Fyu 135 460 0.996 0.993
As -5.3028330%10°° E (107pa) 11335 440 0.996 0.992
G (10'Pa) 4415 420 0.995 0.990
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.284 400 0.993 0.986
Py, 0.2839 P’ 0.2818 B (10%/Pa) 1.91 390 0.995 0.990
Pcs 0.5430  P’c  0.5883 380 0.993 0.986
Pic 0.3046 Py 0.2531 HAhtEBR Other Properties 370 0.981 0.963
P.q 02376 P,y 02358  p(g/em’) 3.35 360 0.968 0.937
Pyr 0.5454  P’,p 0.4846 350 0.946 0.895
I REE R E 340 0.906 0.821
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.840 0.710
Deviation of Relative Partial Dispersions D, 1.85x1 0-6 320 0.750 0.570
AP from the “Normal Line” D, 2.21x10° 310 0.650 0.420
AP, 0.0197 D, -1.31x107"° 300 0.520 0.270
APc 0.0104 E, 4.54x107 290 0.400 0.160
APy, -0.0017 E, 536x107"° 280 0.280 0.080
AP, -0.0060 Mk (1m) 0.235

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1.8 1.9 2.4 2.8 3.2 3.4 B Coloration Code
-20~0 1.8 2.0 2.1 2.7 3.2 3.4 Ago /As 35/28
0~20 3.0 3.5 3.5 3.6 3.8 4.5 Ao /s
20~40 2.9 3.5 3.7 3.7 4.1 4.4
40~60 2.9 3.5 3.5 3.6 4.2 5.0 £VE Remarks
60~80 2.7 3.8 3.9 3.9 4.6 5.0
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D-ZF10

689311

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7

52.1
06.5

656.3
643.8
632.8

5
5
5

89.3
87.6
46.1

486.1
480.0

4
4
3

35.8
04.7
65.0

1.66701
1.67192
1.67896
1.68249
1.68350
1.68445
1.68874
1.68893
1.69417
1.70466
1.70601
1.71796
1.72976
1.75200

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
2.7595094
-1.0487543x107
2.9892404x107
1.2155144%x107
-3.9180167x107
1.1058016x10~

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2215
0.4768
0.2906
0.2363
0.6000

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2181
0.5144
0.2415
0.2327
0.5309

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 3
RA(S) 1
Dy 2
Dy 1
CR 1

#4MEF  Thermal Properties

T, (C) 507
T, (C) 548
T,0"* (C) 459
T)o" () 491
Tio °(C) 599
0‘-30/70"0(10-7/K) 100
0‘100/300°C(10-7/K) 129
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 589
Fyu 178
E (10'Pa) 8790
G (10'Pa) 3574
i 0.230
B (10"%/Pa) 2.48

HAeth#: 5 Other Properties

p (g/cm’) 2.84
TN REEREEH
Constants of dn/dt
D, -4.72x10°
D, 7.48x107
D, -1.04x107"°
E, 7.54x107
E, 2.26x10”
Aric(m) 0.300

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0056
AP 0.0016
AP, 0.0006
AP, 0.0072
BFEHE (C)
Range of Temperature t C’
-40~-20 -0.9 -0.7
-20~0 -0.4 0.3
0~20 -0.6 0.1
20~40 -0.8 0.5
40~60 -0.8 0.4
60~80 -0.9 0.4

d e F' g
0.4 1.2 1.5 1.9
0.4 0.4 1.4 2.4
0.2 0.3 1.5 2.9
0.6 1.1 2.2 3.5
0.7 1.0 2.4 3.9
0.7 0.9 2.4 3.8
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ng= 1.68893 0= 31.08
n,= 1.69417 v, = 30.84

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370

N - N¢

=0.022168

ng-ner = 0.022511

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.930 0.870
0.957 0.916
0.978 0.956
0.989 0.979
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.997 0.994
0.996 0.992
0.996 0.993
0.996 0.993
0.992 0.984
0.989 0.978
0.985 0.971
0.981 0.963
0.972 0.945
0.940 0.883
0.890 0.800
0.810 0.650
0.600 0.360
0.220 0.050

360
350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/36

%7  Remarks

CDGM



ng= 2.00170 vg= 20.70 np-ne = 0.048391

D-ZF93 002207 n,= 2.01305 v, = 20.53 np- ner = 0.049345
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.95731 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.96671 RA(S) 4 2400 0.854 0.730
n, 706.5 1.98076 Dy 1 2200 0.947 0.896
ne 656.3 1.98805 D, 4 2000 0.981 0.962
ne 643.8 1.99017 CR 1 1800 0.992 0.985
Nie-Ne 632.8 1.99215 1600 0.997 0.994
np 589.3 2.00129 1400 0.998 0.996
ny 587.6 2.00170 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 2.01305 T, (C) 439 1060 0.999 0.998
ng 486.1 2.03645 T, ('C) 462 1000 0.998 0.997
ng: 480.0 2.03950 T (C) 408 950 0.998 0.997
n, 435.8 2.06737 Ti" (C) 428 900 0.998 0.996
ny, 404.7 2.09633 Tio °(C) 496 850 0.997 0.995
n; 365.0 03070c(107/K) 78 800 0.995 0.990
000300c(107/K) 94 700 0.994 0.989
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.994 0.988
A 3.8012533 600 0.993 0.986
A, 22.6481594x107> 550 0.988 0.976
Ay 4.8119072x107 HUMER Mechanical Properties 500 0.958 0.918
Ay 1.2142102x107 Hy (107Pa) 440 480 0.927 0.859
Ay -1.4889424x107 Fyu 250 460 0.869 0.755
As 1.3681716x107* E (10'Pa) 7795 440 0.758 0.575
G (10'Pa) 3073 420 0.530 0.281
*ﬁﬁ%ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.268 400 0.134 0.018
Py, 0.1943 P’ 0.1905 B (10"%/Pa) 1.20 390
Pcs 04410 P’c.g  0.4754 380
Pyc 02820 Py 0.2337 HAhtEBR Other Properties 370
P.g 02345 Py 02300 p(gem’) 6.11 360
Pyr 0.6391  P’yp  0.5648 350
P REERBE 340
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 1.28x 10-5 320
AP from the “Normal Line” D, 3.34x10°® 310
AP -0.0085 D, -1.53x107'° 300
APc -0.0097 E, 2.75%10°° 290
APg, 0.0053 E, 2.52x107 280
AP, 0.0286 Mk (1m) 0.299

A ERE R Temperature Coefficients of Refractive Index

BEGE (C) dn/dt relative(10/°C)
Range of Temperature t C’ d e F’ g
-40~-20 10.8 14.9 16.3 18.2 23.0 29.2 #EE Coloration Code
-20~0 12.1 16.2 18.0 20.1 24.5 31.4 Ago /As
0~20 12.1 16.7 18.7 20.8 26.3 325 Ao /As 49/41
20~40 13.9 18.0 20.4 225 28.1 35.1
40~60 13.9 19.1 20.5 22.4 28.2 35.1 &Y Remarks
60~80 143 19.3 213 23.7 29.4 37.1
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D-LaF50

774496

T4 ZE  Refractive Indices
A (nm)
1014.0

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

8
7
6
6
6
5
5
5
4
4
4
4
3

52.1
06.5
56.3
43.8
32.8
89.3
87.6
46.1
86.1
80.0
35.8
04.7
65.0

1.75725
1.76124
1.76667
1.76931
1.77006
1.77075
1.77386
1.77400
1.77771
1.78492
1.78582
1.79357
1.80081
1.81330

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.0749061
-1.1574708%107
2.5375964x107
2.2123305%10™
3.6955272x107
-1.2205217x10°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

0.2556
0.5170
0.3005
0.2377
0.5542

P’
P’C’,s
Pryc
P’e,d
Pyp

0.2530
0.5593
0.2499
0.2351
0.4915

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng= 1.77400

n,= 1.77771

vy = 49.59
v, = 49.31

1ZPE  Chemical Properties

RC(S)
RA(S)
Dy
Da
CR

Grade

1

—_ W o= A

#4MEH  Thermal Properties

T, (C)
T, ()

TIO14,5 (ec)
Ty (C)

T107'6(°C)

30/70°c(1 0-7/K)

100300 (1 07/ K)

MW/m-K)

573
613
523
557
671
73
89

HULBER Mechanical Properties
Hy (10'Pa)

Fa

E (10'Pa)
G (10'Pa)

n

B (10"%/Pa)

614
110

12098
4645

0.302
1.36

HAeth#: 5 Other Properties

p (g/cm’) 4.93
TN REEREEH
Constants of dn/dt
D, 1.23x10°
D, 1.11x10®
D, -3.15x10™"
E, 6.13x10”
E, 1.44x10”
Aric(m) 0.228

dn/dt relative(10°/°C)

AP, -0.0072
AP -0.0019
APy, -0.0006
AP,y -0.0070
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 2.7 3.1
20~0 2.7 3.2
0~20 2.7 3.2
20~40 2.7 3.6
40~60 2.8 3.6
60~80 2.8 3.8

d
34
34
34
3.8
3.8
4.0

e
3.5
3.7
3.8
43
43
43

275

F
43
43
43
4.8
4.8
4.8

Temperature Coefficients of Refractive Index

4.8
4.8
4.8
5.6
5.6
5.6

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310

ng-ne = 0.015608
nFr- an = 0015769

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.890 0.792
0.970 0.941
0.988 0.976
0.996 0.993
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.997
0.998 0.996
0.998 0.996
0.998 0.996
0.997 0.995
0.996 0.993
0.995 0.990
0.993 0.987
0.989 0.979
0.985 0.970
0.977 0.955
0.962 0.925
0.932 0.869
0.884 0.782
0.809 0.655
0.706 0.498
0.576 0.332
0.367 0.135
0.277 0.077

300
290
280

ZEF Coloration Code
Ao /As

38/30

%7  Remarks

CDGM



ny= 1.76842 vy= 49.28 ng-ne = 0.015592

D-LaF050 768493 n,= 1.77213 v, = 49.06 ng- ner = 0.015740
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.75138 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.75554 RA(S) 3 2400 0.830 0.680
n, 706.5 1.76106 Dy 1 2200 0.954 0.911
ne 656.3 1.76372 Dy, 3 2000 0.983 0.966
ne 643.8 1.76447 CR 1 1800 0.995 0.991
Ne-Ne 632.8 1.76516 1600 0.999 0.998
np 589.3 1.76828 1400 0.999 0.998
ny 587.6 1.76842 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.77213 T, (C) 610 1060 0.999 0.998
ng 486.1 1.77931 T, ('C) 644 1000 0.999 0.998
ng: 480.0 1.78021 T (C) 507 950 0.999 0.998
n, 435.8 1.78790 Ti" (C) 540 900 0.999 0.998
ny, 404.7 1.79510 Tio °(C) 692 850 0.999 0.998
n; 365.0 1.80750 03070c(107/K) 57 800 0.998 0.997
000300c(107/K) 74 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 3.0588612 600 0.998 0.996
A, -1.4713037x107> 550 0.998 0.996
Ay 2.3619508x10~ HULMEER Mechanical Properties 500 0.996 0.993
As 6.7085861x10™ Hy (10'Pa) 756 480 0.995 0.990
Ay 22.7601350%10°> JN 104 460 0.993 0.987
As 2.1299817x107° E (107pa) 12276 440 0.992 0.984
G (10'Pa) 4751 420 0.989 0.979
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.292 400 0.984 0.969
P, 0.2668 P’ 0.2643 B (10%/Pa) 390 0.979 0.959
Pcs 0.5246 P’ 0.5673 380 0.971 0.942
Pic 0.3014 P’y 02510 HAhtEBR Other Properties 370 0.954 0911
P.q 02379 P,y 02357  p(g/em’) 4.51 360 0.927 0.860
Py 0.5509  P’,p  0.4886 350 0.890 0.790
I REE R E 340 0.830 0.690
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.750 0.560
Deviation of Relative Partial Dispersions D, 4.02x1 0-6 320 0.650 0.420
AP from the “Normal Line” D, 1.48x10° 310 0.480 0.230
APc, 0.0130 D, -2.59x107" 300 0.400 0.160
APc 0.0064 E, 7.08%107 290 0.260 0.070
APg, -0.0022 E, 1.19x107'° 280
AP,y -0.0109 Mg (pm) 0.135

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.1 4.7 5.0 5.2 5.5 6.1 ZEZfE Coloration Code
-20~0 4.2 4.8 5.2 5.9 6.2 6.6 Ago /s 38/29
0~20 4.4 5.1 53 5.8 6.3 6.5 Ao /s
20~40 4.4 5.1 53 5.9 6.3 6.5
40~60 4.5 53 55 5.9 6.1 7.1 £V Remarks
60~80 5.0 55 5.7 6.1 6.5 7.5
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A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350
340
330
320
310
300
290
280

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.825 0.681
0.953 0.909
0.982 0.964
0.994 0.988
0.998 0.996
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.997
0.998 0.996
0.998 0.996
0.997 0.995
0.997 0.995
0.997 0.995
0.996 0.993
0.995 0.991
0.993 0.987
0.991 0.983
0.986 0.973
0.981 0.962
0.970 0.940
0.948 0.898
0.908 0.824
0.847 0.717
0.750 0.563
0.628 0.394
0.486 0.236
0.316 0.100
0.214 0.046
0.145 0.021

N - N¢

=0.015069

nFr- an = 0015221

ng= 1.74330 vg=49.33
D-LaF53 743493 n,= 1.74689 Vo= 49.07
Frht=R Refractive Indices 1ZPE  Chemical Properties
A (nm) Grade
n, 1014.0 1.72683 RC(S) 1
n, 852.1 173084  RA(S) 3
n, 706.5 1.73619 Dy 1
ne 656.3 1.73876 Dy 6
ner 643.8 1.73948 CR 1
Niene 632.8 1.74016
np 589.3 1.74317
ny 587.6 1.74330 #HEF  Thermal Properties
n, 546.1 174689 T, () 557
ng 486.1 175383 T, (C) 590
ng 480.0 175470 T,*(0) 513
n, 4358 176214 T, (C) 538
n, 4047 176910 T,"%(C) 641
n; 365.0 178111 asmee(107/K) 56
0‘100/300”0(10-7/ K) 72
BEECATNHF B Constants of Dispersion Formula MW/m-K)
Ay 2.9723709
A -1.3286000%107
Ay 2.3560287x10~ HULMEER Mechanical Properties
A, 3.1921166x10™ Hy (10'Pa) 673
Ay 1.7042509%107 Fy 101
As -8.9680229x10™ E (10'Pa) 11978
G (10'Pa) 4614
FAXTEE 5 BB Relative Partial Dispersions | 1L 0.298
P, 02661 P, 02635 B (10"%Pa) 2.20
Pe, 05256 P, 05676
Pgc 03013 Py 0.2509 HAhtEBR Other Properties
Py 02382 P, 02359  p(gfem) 426
P,p 05516 Pyp  0.4889
WHERERBE LS
AAXTER A BT “HIL” K Constants of dn/dt
Deviation of Relative Partial Dispersions D, 7.67x1 0-6
AP from the “Normal Line” D, 2.36x107°
AP 0.0130 D, -1.95%107"°
AP 0.0072 E, 6.35x107
AP, -0.0022 E, 3.67x107'°
AP, -0.0100 rc(1m) 0.208
IHERBEARS  Temperature Coefficients of Refractive Index
REVER (°C) dn/dt relative(10™°/°C)
Range of Temperature t C’ d e F’ g
-40~-20 4.8 53 5.7 5.8 6.0 6.6
-20~0 5.8 6.4 6.8 7.2 7.5 7.9
0~20 6.0 6.6 7.2 7.3 8.2 8.9
20~40 6.4 7.2 7.4 7.5 8.3 9.0
40~60 6.6 73 7.6 7.6 8.5 9.1
60~80 7.0 7.4 7.6 7.9 8.5 9.3
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ZEF Coloration Code
heo /hs 37/30
Ao /As

%7  Remarks
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ng= 1.73077 vy= 40.51 ng-ne = 0.018040

D-LaF79 731405 n,= 1.73505 v, = 40.25 ng-ner = 0.018262
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
ng 1014.0 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 RA(S) 3 2400 0.901 0.811
n, 706.5 1.72243 Dy 1 2200 0.972 0.944
ne 656.3 1.72542 Dy, 6 2000 0.989 0.978
ne 643.8 1.72626 CR 3 1800 0.997 0.994
Ne-Ne 632.8 1.72705 1600 0.999 0.998
np 589.3 1.73061 1400 0.999 0.998
ng 587.6 1.73077 #4EF Thermal Properties 1200 0.999 0.998
n, 546.1 1.73505 T, (C) 496 1060 0.999 0.998
ng 486.1 1.74346 T, ('C) 535 1000 0.999 0.998
ng/ 480.0 1.74452 T (C) 468 950 0.999 0.998
n, 435.8 1.75379 Ti" (C) 490 900 0.999 0.998
ny, 404.7 1.76267 Tio °(C) 591 850 0.999 0.998
n; 365.0 1.77858 03070c(107/K) 90 800 0.999 0.998
000300c(107/K) 111 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.9216709 600 0.997 0.995
A, -1.6405602x107> 550 0.997 0.994
A, 2.4564777x107 HUIBHER Mechanical Properties 500 0.995 0.990
Az 1.0630152x107 Hy (107Pa) 618 480 0.993 0.986
Ay -3.3184678%10°° JN 158 460 0.990 0.980
As 4.2899849x10° E (107pa) 11034 440 0.986 0.972
G (10'Pa) 4367 420 0.980 0.961
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.263 400 0.967 0.935
P, P’ B (10"%/Pa) 2.08 390 0.952 0.906
Pcs P’ 380 0.930 0.864
Pic 0.2966 P’y 0.2470 HAhtEBR Other Properties 370 0.890 0.800
P.q 0.2373 P’.q 02344 [ (g/em’) 3.21 360 0.820 0.680
Py 0.5726  P’yp  0.5076 350 0.670 0.450
I REE R E 340 0.350 0.120
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 320
AP from the “Normal Line” D, 310
APc, D, 300
APc E, 290
AP -0.0014 E, 280
AP,y -0.0041 Mg (pm)

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 1 Coloration Code
20~0 Ago /s 40/34
0~20 Ao /As
20~40
40~60 £7E  Remarks
60~80
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ng= 1.73485 vy= 48.77 ng-ne = 0.015068

D-LaF82L 735488 n,= 1.73843 v, = 48.54 np-ne = 0.015214
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.71834 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.72234 RA(S) 3 2400 0.810 0.660
n, 706.5 1.72771 Dy 1 2200 0.949 0.901
ne 656.3 1.73030 Dy, 6 2000 0.981 0.962
ne 643.8 1.73102 CR 1800 0.994 0.989
Ne-Ne 632.8 1.73170 1600 0.999 0.998
np 589.3 1.73472 1400 0.999 0.998
ny 587.6 1.73485 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.73843 T, (C) 558 1060 0.999 0.998
ng 486.1 1.74537 T, ('C) 587 1000 0.999 0.998
ng: 480.0 1.74623 T (C) 509 950 0.999 0.998
n, 435.8 1.75369 Ti" (C) 542 900 0.999 0.998
ny, 404.7 1.76068 Tio °(C) 645 850 0.999 0.998
n; 365.0 1.77273 03070c(107/K) 53 800 0.998 0.997
000300c(107/K) 70 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 2.9384022 600 0.998 0.996
A, -1.1000275x107> 550 0.998 0.996
Ay 2.6895091x10~ HULBER Mechanical Properties 500 0.997 0.993
Ay -7.4423432x10™ Hy (107Pa) 688 480 0.995 0.991
Ay 1.6294737x107* JN 62 460 0.994 0.988
As -7.3175367x10° E (107pa) 11057 440 0.993 0.985
G (10'Pa) 4370 420 0.991 0.982
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.265 400 0.988 0.976
P, 0.2655 P’ 0.2629 B (10%/Pa) 390 0.984 0.968
Pcs 0.5283  P’c-5  0.5705 380 0.978 0.956
Pic 0.3020 P’y 02518 HAhtEBR Other Properties 370 0.966 0.933
P.q 02373 P,y 02350  p(g/em’) 4.10 360 0.946 0.895
Py 0.5523  P’yp 0.4901 350 0.915 0.837
I REE R E 340 0.870 0.750
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.790 0.630
Deviation of Relative Partial Dispersions D, 9292x1 0-6 320 0.690 0.480
AP from the “Normal Line” D, 1.91x10°® 310 0.500 0.250
APc, 0.0177 D, -1.81x10™" 300 0.260 0.070
APc 0.0112 E, 3.77x107 290
APg, -0.0022 E, 8.76x107'° 280
AP,y -0.0104 Mg (pm) 0.292

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 6.9 7.0 7.5 7.6 7.8 8.6 ZEZfE Coloration Code
20~0 6.9 7.0 7.2 7.6 8.0 8.7 Ago/As 37/30
0~20 7.0 7.1 7.7 8.1 8.5 9.0 Ao /hs
20~40 7.3 7.4 8.0 8.4 8.9 9.6
40~60 7.3 7.4 8.0 8.4 8.9 9.8 £VE Remarks
60~80 7.5 8.2 8.4 8.9 9.3 10.1
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ng= 1.80337 V= 45.49 ng-ne = 0.017660

D-ZLaF50 803455 n,= 1.80756 v, = 45.25 ng- ne = 0.017845
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 10140  1.78460  RC(S) 1 A (nm)  t(5mm) t(10mm)
ng 852.1 1.78904 RA(S) 4 2400 0.864 0.746
n, 706.5 1.79513 Dy 1 2200 0.963 0.928
ne 656.3 1.79809 Dy 3 2000 0.985 0.970
ner 643.8 1.79892 CR 1 1800 0.995 0.991
Niene 632.8 1.79970 1600 0.999 0.997
np 589.3 1.80322 1400 0.999 0.998
ny 587.6 1.80337 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.80756 T, (C) 605 1060 0.999 0.998
ng 486.1 1.81575 T, ('C) 642 1000 0.999 0.998
N 480.0 1.81677 T, (C) 556 950 0.999 0.998
n, 4358 1.82560 T, (C) 588 900 0.999 0.998
ny 404.7 1.83392  T,)/%C) 694 850 0.998 0.997
n; 365.0 1.84837  ayym0c(107/K) 62 800 0.997 0.995
100300 (107/K) 75 700 0.997 0.994
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.993
Ay 3.1701347 600 0.997 0.994
A, -1.3061469x107> 550 0.996 0.993
Ay 2.8436770x107 HULBER Mechanical Properties 500 0.996 0.992
Az 4.1388462x10™ Hy (107Pa) 480 0.995 0.990
Ay 2.9164540%107 JN 104 460 0.993 0.987
As -3.2659896x107 E (107pa) 12174 440 0.991 0.982
G (10'Pa) 4673 420 0.988 0.976
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.302 400 0.983 0.967
P, 02514 P, 02488 B (10"%Pa) 1.73 390 0.978 0.956
Pe, 05125 Peg 05537 380 0.967 0.935
Pyc 02992 Py 0.2494 HAhtEBR Other Properties 370 0.947 0.897
Py 02371 Py 02347  p(g/em’) 4.89 360 0.907 0.822
Py 0.5577  P’yp | 0.4948 350 0.825 0.680
HraT R B BB B 340 0.660 0.430
AHXTER S BN “HHLR” 1B Constants of dn/dt 330 0.350 0.120
Deviation of Relative Partial Dispersions D, 4.59x 10-6 320
AP from the “Normal Line” D, 1.77x10° 310
AP 0.0033 D, -4.18%x107" 300
AP 0.0032 E, 8.47x107 290
APg, -0.0012 E, 3.91x107"° 280
AP, -0.0105 Mk (um) 0.150

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.6 5.5 5.6 5.8 6.7 7.2 ZEZfE Coloration Code
-20~0 4.6 55 5.7 5.9 6.7 73 Ago /s 38/33
0~20 4.8 5.7 6.3 6.4 7.0 7.8 Ao /s
20~40 4.9 6.0 6.5 6.7 73 8.1
40~60 55 6.3 6.5 6.8 7.5 8.3 £V Remarks
60~80 5.6 6.3 6.5 7.0 7.9 8.5
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D-ZLaFS52LA 810410 ™ 1.81000 vy = 40.99 ng-ne = 0.019760

n,= 1.81469 v, = 40.75 np- ne = 0.019990
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
ng 1014.0 1.78939 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.79412 RA(S) 3 2400 0.870 0.750
n, 706.5 1.80082 Dy 1 2200 0.961 0.924
ne 656.3 1.80410 Dy, 6 2000 0.984 0.969
ne 643.8 1.80503 CR 1 1800 0.996 0.992
Ne-Ne 632.8 1.80590 1600 0.999 0.998
np 589.3 1.80982 1400 0.998 0.996
ny 587.6 1.81000 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.81469 T, (C) 546 1060 0.999 0.998
ng 486.1 1.82386 T, ('C) 582 1000 0.999 0.998
ng/ 480.0 1.82502 T (C) 506 950 0.999 0.998
n, 435.8 1.83511 Ti" (C) 538 900 0.999 0.998
ny, 404.7 1.84471 Tio °(C) 644 850 0.999 0.998
n; 365.0 1.86173 03070c(107/K) 66 800 0.999 0.998
000300c(107/K) 83 700 0.998 0.997
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.998 0.996
A 3.1753525 600 0.997 0.995
A, -8.4875028%1073 550 0.997 0.995
Ay 3.7130165x107 HUBER Mechanical Properties 500 0.995 0.990
A; -1.0960906x10~ Hy (10'Pa) 662 480 0.992 0.985
Ay 2.4418582x10™ Fyu 109 460 0.990 0.980
As -8.9458329x10° E (107pa) 11506 440 0.986 0.972
G (10'Pa) 4427 420 0.980 0.961
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.300 400 0.968 0.937
P, 0.2394 P’ 0.2366 B (10%/Pa) 390 0.955 0913
Pcs 0.5051  P’c-5  0.5458 380 0.933 0.870
Pic 0.2986 P’y 0.2486 HAhtEBR Other Properties 370 0.890 0.790
P.q 0.2373 P’.q 02346  p(g/em’) 4.56 360 0.800 0.640
Py 0.5693  P’yp  0.5048 350 0.610 0.380
I REE R E 340 0.280 0.080
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 5.32% 10-6 320
AP from the “Normal Line” D, 1.75x10° 310
AP 0.0050 D, 7.96x107"! 300
AP 0.0064 E, 7.40x107 290
AP -0.0032 E, 2.75%x10°"° 280
AP,y -0.0066 Mg (pm) 0.221

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.6 5.2 5.7 6.2 7.0 7.5 ZEZfE Coloration Code
20~0 5.3 5.5 6.2 6.7 7.5 8.4 Ago/As 40/34
0~20 5.5 6.0 6.5 6.7 7.5 8.3 Ao /hs
20~40 5.5 6.3 6.8 7.3 7.8 8.4
40~60 5.6 6.4 6.8 7.2 7.9 8.8 £VE Remarks
60~80 5.7 6.6 7.0 7.3 8.3 9.1
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ng= 1.82241 vg= 42.71 ng-ne = 0.019256

D-ZLaF6l1 822427 n,= 1.82698 v, = 42.46 ng-ner = 0.019476
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 1014.0 1.80229 RC(S) 1 A (nm) T(5mm)  t(10mm)
ng 852.1 1.80698 RA(S) 4 2400 0.885 0.784
n, 706.5 1.81349 Dy 2 2200 0.969 0.938
ne 656.3 1.81668 Dy 3 2000 0.987 0.973
nes 643.8 1.81759 CR 1 1800 0.996 0.992
Nie-Ne 632.8 1.81843 1600 0.999 0.997
np 589.3 1.82224 1400 0.999 0.998
ny 587.6 1.82241 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.82698 T, (C) 594 1060 0.999 0.998
ng 486.1 1.83594 T, (C) 635 1000 0.999 0.998
np 480.0 1.83706 T (C) 554 950 0.999 0.998
n, 435.8 1.84684 Ti" (C) 585 900 0.999 0.998
ny, 404.7 1.85608 Tio °(C) 696 850 0.999 0.998
n; 365.0 1.87235 03070c(107/K) 66 800 0.999 0.998
000300c(107/K) 85 700 0.999 0.997
BEECATNHEL constants of Dispersion Formula  A(W/m-K) 650 0.998 0.996
A, 3.2311363 600 0.997 0.994
A, -1.2934416x107> 550 0.997 0.994
Ay 3.0646518x10~ HUBER Mechanical Properties 500 0.996 0.993
Az 6.1868370x10™ Hy (10'Pa) 691 480 0.993 0.987
Ay 1.9946043x107 JN 94 460 0.991 0.983
As 9.3014570%107 E (107pa) 11842 440 0.988 0.976
G (10'Pa) 4551 420 0.984 0.968
AAXTER 2B Relative Partial Dispersions [ 0.301 400 0.974 0.948
Py, 0.2436 P’ 02408 B (10"'%/Pa) 1.70 390 0.962 0.926
Pcs 0.5037 P’cg  0.5448 380 0.943 0.890
Pic 02976 P’y 0.2475 HAhtEBR Other Properties 370 0.902 0.814
P.q 02373 P,y 02346  p(g/em’) 4.92 360 0.815 0.665
Pyr 0.5661  P’,p  0.5022 350 0.627 0.393
Pt RIE T REBUE B 340 0.292 0.085
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 4.75x 10-6 320
AP from the “Normal Line” D, 1.72x10° 310
AP, -0.0002 D, -5.45%x107"2 300
AP 0.0010 E, 5.42x107 290
APg, -0.0010 E, 3.22x107'° 280
AP, -0.0069 Mk (1m) 0.287

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 45 5.3 5.6 5.8 6.7 7.4 ZEZfE Coloration Code
20~0 4.7 5.4 5.7 6.1 6.9 7.7 Ago/As 40/34
0~20 5.0 5.5 5.9 6.4 7.1 8.1 Ao /As
20~40 5.2 5.7 6.1 6.5 7.3 8.3
40~60 5.4 6.0 6.4 6.7 7.6 8.5 £VE Remarks
60~80 5.7 6.5 6.9 7.1 8.2 9.0
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D-ZLaF67

884372

T4 ZE  Refractive Indices

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8
589.3
587.6
546.1
486.1
480.0
435.8
404.7
365.0

1.85969
1.86519
1.87298
1.87685
1.87795
1.87898
1.88364
1.88385
1.88948
1.90061
1.90202
1.91434
1.92613
1.94731

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.4359578
-1.4299558x107
3.6984078%107
1.3139974x107
-2.8385201%107
5.7740536x10°°

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

02315 P,
04907 P’e,
02946 P’ye
02370 P’y
0.5779 P’

0.2285
0.5301
0.2451
0.2339
0.5118

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 2
CR 1

#4MEF  Thermal Properties

T, (C) 604
T, (C) 651
T) o™ () 574
T)o" () 600
T, %(C) 709
03070c(1 0-7/K) 67
0‘100/300”0(10-7/ K) 85
AMW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 670
Fyu 97

E (10'Pa) 12083
G (10'Pa) 4626
i 0.306
B (10"%/Pa) 1.58

HAeth#: 5 Other Properties

p (g/cm’) 5.50
TN REEREEH
Constants of dn/dt
D, 3.08x10°
D, 6.74x107
D, -7.29x10™"
E, 1.03x10°°
E, 2.10x10”
Aric(m) 0.185

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0007
AP 0.0011
APy, -0.0008
AP,y -0.0045
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 45 4.8
20~0 45 5.6
0~20 4.4 55
20~40 4.2 55
40~60 4.2 5.7
60~80 44 5.9

d e F' g
5.0 5.2 6.5 7.1
6.1 6.6 7.4 8.6
6.0 6.5 7.3 8.3
6.1 6.4 7.6 8.4
6.1 6.7 7.8 9.0
6.7 6.8 7.8 9.2

283

ng= 1.88385 vg= 37.20
n,= 1.88948 V.= 36.95

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360

N - N¢

=0.023760

nFr- an = 0024070

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.899 0.808
0.971 0.942
0.988 0.977
0.997 0.993
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.998 0.996
0.997 0.994
0.996 0.992
0.995 0.991
0.995 0.991
0.991 0.983
0.987 0.974
0.982 0.965
0.974 0.948
0.962 0.925
0.931 0.867
0.898 0.807
0.840 0.706
0.729 0.532
0.520 0.270
0.212 0.045

350
340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

40/35

%7  Remarks

CDGM



ny= 1.80880 vg= 41.00 ng-ne = 0.019727

D-ZLaF81 809410 n,= 1.81348 v, = 40.71 ng- ner = 0.019980
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance T
n, 1014.0 1.78831 RC(S) 1 A (nm) T(5mm) 1 (10mm)
ng 852.1 1.79302 RA(S) 3 2400 0.870 0.760
n, 706.5 1.79967 Dy 1 2200 0.967 0.934
ne 656.3 1.80294 Dy, 6 2000 0.987 0.974
ne 643.8 1.80385 CR 1800 0.998 0.996
Nie-Ne 632.8 1.80472 1600 0.999 0.998
np 589.3 1.80863 1400 0.999 0.998
ny 587.6 1.80880 #HEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.81348 T, (C) 546 1060 0.999 0.998
ng 486.1 1.82266 T, ('C) 584 1000 0.999 0.998
ng/ 480.0 1.82383 T (C) 508 950 0.999 0.998
n, 435.8 1.83389 Ti" (C) 539 900 0.999 0.998
ny, 404.7 1.84352 Tio °(C) 640 850 0.999 0.998
n; 365.0 1.86050 03070c(107/K) 64 800 0.999 0.998
000300c(107/K) 81 700 0.999 0.998
BEECATNHF B Constants of Dispersion Formula MW/m-K) 650 0.999 0.998
A 3.1745656 600 0.999 0.998
A, -9.8395711x1073 550 0.999 0.998
Ay 3.4884391x107 HUBER Mechanical Properties 500 0.996 0.992
Az -5.2006433x10™ Hy (107Pa) 668 480 0.994 0.988
Ay 1.7902813x10™ Fu 460 0.991 0.982
As -6.3116821x10°° E (107pa) 11405 440 0.987 0.975
G (10'Pa) 4433 420 0.982 0.965
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.286 400 0.971 0.942
P, 0.2388 P’ 0.2357 B (10%/Pa) 390 0.958 0919
Pcs 0.5029 P’c5  0.5420 380 0.936 0.877
Pic 0.2973 P’y 02476 HAhtEBR Other Properties 370 0.890 0.800
P.q 02372 P,y 02342 p(g/em’) 4.55 360 0.800 0.650
Py 0.5694  P’,p  0.5036 350 0.620 0.380
I REE R E 340 0.280 0.080
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 5.18% 10-6 320
AP from the “Normal Line” D, 1.52x10° 310
AP 0.0022 D, 1.59x10°'° 300
AP 0.0042 E, 5.99x107 290
APg, -0.0017 E, 9.97x10™"! 280
AP,y -0.0065 Mg (pm) 0.282

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F g
-40~-20 6.0 6.4 7.5 7.6 8.0 9.2 ZEZfE Coloration Code
-20~0 4.9 5.8 6.4 6.7 73 8.7 Ago /As 40/34
0~20 5.5 6.0 6.4 6.7 73 8.6 Ao /s
20~40 5.4 6.3 6.5 6.7 7.7 8.6
40~60 5.7 6.7 6.9 7.7 8.2 9.3 &7 Remarks
60~80 6.2 7.1 75 8.1 8.8 9.7
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ng= 1.85222 vg=40.11 ng-ne = 0.021248

D-Z1LaF85A 852401 n,= 1.85727 v, = 39.85 np-ner = 0.021511
P8 #E  Refractive Indices W22 Chemical Properties WEBE T R
A (nm) Grade Internal Transmittance t
n, 10140  1.83027  RC(S) 1 A (nm)  t(5mm)  t(10mm)
ng 852.1 1.83531 RA(S) 3 2400 0.903 0.815
n, 706.5 1.84242 Dy 1 2200 0.976 0.953
ne 656.3 1.84592 Dy 5 2000 0.992 0.983
ner 643.8 1.84691 CR 1800 0.999 0.998
Nene 632.8 1.84784 1600 0.999 0.998
np 589.3 1.85204 1400 0.999 0.998
ny 587.6 1.85222 #MEF  Thermal Properties 1200 0.999 0.998
n, 546.1 1.85727 T, (C) 606 1060 0.999 0.998
ng 486.1 1.86717 T, ('C) 651 1000 0.999 0.998
N 480.0 1.86842  T,"*% () 556 950 0.999 0.998
n, 4358 187927 T, (0) 597 900 0.999 0.998
n, 404.7 1.88959 T, "%(C) 711 850 0.999 0.998
n; 365.0 1.90780  ayymec(107/K) 800 0.998 0.996
103000 (107/K) 78 700 0.997 0.995
EEATE S Constants of Dispersion Formula AMW/m-K) 650 0.996 0.993
Ay 3.3269998 600 0.996 0.992
A, -1.1924537x107> 550 0.996 0.992
Ay 3.5813845x10~ HUBER Mechanical Properties 500 0.993 0.985
Ay 2.5151967x10™ Hy (10'Pa) 702 480 0.990 0.980
Ay 8.8017953%10°> Fu 460 0.987 0.974
As -1.8664256x10° E (107pa) 12003 440 0.983 0.965
G (10'Pa) 4613 420 0.975 0.952
*ﬁﬁ{ﬂzﬁ@ﬁ& Relative Partial Dispersions n 0.301 400 0.960 0.921
P, 02372 P, 02343 B (10"%pa) 390 0.944 0.891
P, 04993 Po, 05393 380 0.914 0.836
Pyc 0.2965 Py 0.2469 HAhtEBR Other Properties 370 0.860 0.740
Py 02377 Py 02348  p(gfem) 5.22 360 0.740 0.550
Pyr 0.5695 P’y 0.5044 350 0.520 0.270
P R iE B AR K 340 0.190 0.040
AHXTER S BN “HHLR” 1B Constants of dn/dt 330
Deviation of Relative Partial Dispersions D, 5.25% 10-6 320
AP from the “Normal Line” D, 2.15%10° 310
AP 0.0013 D, -1.05%107'° 300
AP 0.0028 E, 8.21x107 290
APg, -0.0018 E, -6.33x107"° 280
AP,y -0.0079 () 0.216

A ERE R Temperature Coefficients of Refractive Index

BEWEE (C) dn/dt relative(10/°C)

Range of Temperature t C’ d e F’ g
-40~-20 4.6 5.3 5.7 6.0 6.4 7.9 ZEZfE Coloration Code
20~0 5.0 6.0 6.9 7.2 8.4 8.8 Ago /As
0~20 5.3 6.4 6.8 7.3 8.2 9.1 Ao /hs 38/34
20~40 5.8 6.7 6.8 7.3 8.1 9.1
40~60 6.0 6.8 7.4 7.6 8.1 9.5 £VE Remarks
60~80 6.0 7.0 7.5 7.9 8.9 9.8
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D-ZLaF85L

854406

T4 ZE  Refractive Indices

n;
nS
T
nc
ne
Npye-Ne
np
ny
ne
Ny
g
Ng
ny

n;

A (nm)
1014.0
852.1
706.5
656.3
643.8
632.8
589.3
587.6
546.1
486.1
480.0
435.8
404.7
365.0

1.83192
1.83694
1.84398
1.84746
1.84844
1.84936
1.85351
1.85370
1.85869
1.86850
1.86972
1.88043
1.89060
1.90851

é?&é\\ ﬁﬁﬁ Constants of Dispersion Formula
3.3347268
-1.2640066x107
3.4593330%107
5.4609102x10™
4.2905279x107
2.5096405%107

Ao

*ﬁ Xﬂ‘ %Bﬁégﬂ Relative Partial Dispersions

Ps,t
PC,s
Pd,C
Pe,d
Pyr

02386 P,
0.5000 P’e.,
02967 P’ye
02371 Py
0.5674 P,

0.2358
0.5402
0.2473
0.2344
0.5030

FEXTER > BN “HEML” K

Deviation of Relative Partial Dispersions

AP from the “Normal Line”

ng=1.85370
n,= 1.85869

1ZPE  Chemical Properties

Grade
RC(S) 1
RA(S) 3
Dy 1
Dy 5
CR 1

#4MEF  Thermal Properties

T, (‘) 620
T, (C) 664
Tio'*? (C) 604
Ti" (C) 637
Tio °(C) 721
0‘-30/70"0(10-7/K) 63

0‘100/300”0(10-7/ K) 77

MW/m-K)

HUMER Mechanical Properties

Hy (10'Pa) 677
Fa 104
E (10'Pa) 11946
G (10'Pa) 4618
i 0.293
B (10"%/Pa)

HAeth#: 5 Other Properties

p (g/cm’) 5.28
TN REEREEH
Constants of dn/dt
D, 4.11x10°°
D, 1.35x10®
D, 6.62x10™"
E, 8.93x10”
E, 1.20x10”
Aric(m) 0.194

Temperature Coefficients of Refractive Index

dn/dt relative(10°/°C)

AP, 0.0012
AP 0.0024
APy, -0.0013
AP,y -0.0092
T REE R
BEWEE (C)
Range of Temperature t C'
-40~-20 5.0 5.5
20~0 4.9 5.6
0~20 4.9 5.7
20~40 5.0 5.9
40~60 5.1 6.1
60~80 5.4 6.8

d e F' g
5.9 6.4 7.1 7.8
6.1 6.5 7.3 8.2
6.3 6.7 7.4 8.5
6.6 6.9 7.8 8.8
6.9 7.0 7.9 9.1
7.4 7.6 8.8 9.1

286

vy = 40.58
v, = 40.34

A (nm)
2400
2200
2000
1800
1600
1400
1200
1060
1000
950
900
850
800
700
650
600
550
500
480
460
440
420
400
390
380
370
360
350

N - N¢

=0.021038

nFr- an = 0021288

W& T
Internal Transmittance ©
T(Smm) 1 (10mm)
0.903 0.815
0.975 0.951
0.992 0.983
0.998 0.997
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.999 0.998
0.997 0.994
0.996 0.993
0.995 0.991
0.995 0.990
0.994 0.989
0.991 0.983
0.989 0.978
0.986 0.972
0.982 0.965
0.977 0.955
0.966 0.933
0.954 0.909
0.932 0.868
0.890 0.790
0.790 0.630
0.600 0.360
0.260 0.070

340
330
320
310
300
290
280

ZEF Coloration Code
Ao /As

38/34

%7  Remarks
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