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A new measurement method of refractive index temperature
coefficient based on auto-collimation principle
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Abstract: Commonly used infrared materials in the design of transmissive optical systems include ZnSe, BakF, and
LiF. In order to provide optical designers with accurate refractive index temperature coefficient parameters, a new
method of relative measurement of the bias angle based on the auto-collimation method is proposed,and a refractive
index temperature coefficient measurement system based on infrared single-point detection is constructed to analyze
the accuracy advantage of the method. Experiments on ZnSe prisms are carried out by this system. And the experimen-
tal data are compared with the CHARMS system of NASA ( National Aeronautics and Space Administration) , and the
relative error is within 1 %. This system solves the practical problem of refractive index temperature coefficient meas-
urement of infrared optical materials under wide spectral and temperature domain conditions, and further improves the
measurement accuracy of infrared optical systems.
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Fig. 1 Auto-collimation theory of measurement
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Tab. 1 Parameter delimiter

parameter definition

Bo Refractive index temperature coefficient true value
et Top angle of sample prism

ng,ny Refractive index before and after temperature change
AT Temperature change

8,01 Deflection angle before and after temperature change
AS Change in angle of deflection
es Whole circumference rotation error
e Localized error
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Fig. 2 Absolute error ratio curves of the two methods
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Tab. 2 Measurement result of temperature coefficient of refractive index of ZnSe
wavelength/pm | =50 C | =30 C | =10 C | 20 C 40 C 60 C 80 C 100 C | 120 °C | 140 °C | 160 °C | 180 C | 200 C
1 7.18 7.22 7.55 7.58 7. 66 7. 66 7.76 8.02 8.07 8.12 8. 18 8.21 8.41
2 6.17 6.23 6.45 6. 65 6.75 6. 81 6.92 7.06 7.14 7.19 7.24 7.27 7.35
6 6.19 6.24 6.23 6. 56 6.33 6.51 6. 50 6.63 6.75 6. 81 6. 88 6. 96 6.99
11 5.99 6. 04 6. 06 6.11 6.15 6.42 6.50 6.57 6. 65 6.72 6.79 6. 86 6.94
£ 3 NASA W E MW ZnSe 375 R B 2 # of infrared control and guidance technology in precise at-
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