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Abstract: In order to determine the refractive index of bulk glasses in the infrared band, a refractive
index measurement system based on the optical auto-collimation principle is proposed. We use a liq-
uid-nitrogen-cooled mercury telluride detector and a special optical architecture to collect high-resolu-
tion light intensity information. The angle information is converted to digital information by a data ac-
quisition card. A precision stepper motor drive control system is used to synchronize the light intensity
signal and the position signal. The software automatically determines the peak position of the light in-
tensity, and automatically calculates the refractive index of the sample. The refractive indices of the

Gey Shi5Segs » GegsSbi,Seqo s As, Sy and As, Se; commercial chalcogenide glasses were measured at 3. 39

r#s B H3:2017-06-27 ;48T HH#9:2017-08-22.
HEETH:HEE ST A% B (No. 2016 YFB0303800) ; E 4 %L 4 Zs 1 KB} 22U 2835 H (No. 61627815) ; F
WK FETEW RIS



2

R, 55 A AL [ SR A 20 SN S R 301

pm and 4. 8 pm. The standard deviation of the refractive index measurement system is 10™° with a

measurement uncertainty of 0. 002 9. The system can be useful to quickly and accurately measure the

refractive index of bulk materials in the infrared band.

Key words: infrared optical materials; chalcogenide glass; refractive index measurement; autocollima-

tion refractometric method
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Fig. 1 Schematic of collimation method (a) and our

proposed method (b) for measuring refractive

index
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(b) Experimental setup
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Fig. 2 Principle and photo of proposed refractive index measurement system

e T
~] [T i
L T
a5 T
261157
W [ 17]
s o [t
-
_mace |
EL Y
410000 0
TRESIE
VEARBER a0
Acom Bz
¥ mea]
3 IR 1 S
Fig. 3 Software interface of self-compiled refractive

index test program
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Tab. 1 Refractive indices of GeySbhy; Sess and Gezs Sbiz Seso
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Tab. 2 Repeated test results of GeyySby; Segs at same

P /pm  GexSbisSess HTHT % Geas Sbiz Seso T 4155
2 2.626 1 2.642 2
3 2.611 6 2.627 3

3.39 2.611 2 2.624 7
4 2.605 8 2.622 4
5 2.602 2 2.618 3
6 2.599 1 2.615 7
7 2.596 2 2.613 0
8 2.5929 2.609 9
9 2.589 5 2.606 4
10 2.585 8 2.602 6
11 2.5816 2.598 5
12 2.576 9 2.594 8

precision

BoogmRsR e URE R
6 (X10™%) o(X107%)

2.613 0 2.6109 —1.90 0.22

2.6116 2.6136 —0.44 —2.43

2.6104 2.6101 2.6111 0.71 1.06 1.13

2.6104 2.6117 0.74 —0.54

2.610 8 2.610 4 0.30 0.77
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Tab. 3 Repeated test results of GeyzSb;,Sego at same
precision
R P R R
6 (X10™%) o( X107%)
2.6251 2.6253 0.373 0.473
2.624 4 2.623 1 —0.377 —1.737
2.624 2 2.624 3 2.624 7—0.617 —0.517 0.798
2.6258 2.6254 1.033 0.573

2.6251 2.6251 0.313  0.303
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Tab.4 Repeated test data of 3.

39 pm and 4. 8 pm at same precision

it 22 B 3 Pr i R (@3, 39 pm)
Gezo Sbis Segs 2.6130 2.6116 2.6104 2.6104 2.6108 2.6109 2.6136 2.6101 2.6117 2.6104
Gezs Shiz Seqo 2.6251 2.624 4 2.624 2 2.6258 2.6251 2.6253 2.623 1 2.6243 2.6254 2.6251
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i 28 B 5 P R HE (@4, 8 pm)
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