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Research method of the temperature characteristic of

infrared thin-films

Wang Duoshu, Li Youlu, Li Kaipeng, Wang Jizhou, Dong Maojin
(Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract: Optical elements closed to photodetector always work in low temperature in infrared optical
system, and the transmitted spectrum of the system would be shifted by the low temperature condition.
This shift can affect the image quality of the system seriously. Some study have found that the reasons of
the spectral shift are the change of the refractive index of the infrared thin-films in the system. In the
paper, temperature characteristics of the infrared thin-films were studied. Based on the theory of optical
thin film and analysis of several kinds of wavelength dispersion model, a new research on the temperature
characteristic method of infrared thin film was put forward. With the method, the refractive index of
infrared thin film at different temperature can be measured by spectral inversion according to the
transmission spectra, and then, a formula for calculating refractive index of infrared thin film can be
deduced based on the Cauchy dispersion model through data fitting analysis. The temperature
characteristics of two kinds of infrared typical film materials(PbTe and Ge) were studied with the method,
and the results verify the validity of the method.
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Fig.1 Transmittance spectra of PbTe film in different temperature

(a), and its refractive index variation with wavelength (b)
R1ARBEELGT PhTe BERITGTRE K BEL
R RHE
Tab.1 Coefficient value of the PbTe film refractive

index dispersion model in different

temperature
Temperature/K A, B, G,
380 5.6114 8.011 0.2323
100 5.576 5 7.999 0.2273
120 5.5210 8.002 0.220 3
140 5.508 8 8.012 0.2194
160 5.447 8.008 0.2187
180 5.427 3 8.010 0.2103
200 5.407 3 8.004 0.209 6
220 5.382 8 7.997 0.206 5
240 5.374 3 7.984 0.2052
260 5.3657 8.001 0.204 8
280 5.358 5 8.008 0.2037
300 5.349 8 8.010 0.2030

E 1 ATLUE W BEIR T PbTe B2 BROGIE
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Fig.2 Comparison between design and measurement transmittance

spectra of PbTe film in deferent temperature
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Fig.3 Transmittance spectra of Ge film in different temperature (a),

and its refractive index variation with wavelength (b)

R2ARBEEET Ge ARG REKBEEER
P& REE
Tab.2 Coefficient value of the Ge refractive index

dispersion model in different temperature

Temperature/K A, B, C,
80 3.806 6 0.695 71 0.0310
100 3.808 2 0.799 33 0.0137
120 3.810 5 0.864 89 0.011 5
140 3.8147 0.922 25 0.021 4
160 3.826 3 0.872 89 0.049 2
180 3.844 4 0.684 07 0.038 5
200 3.8529 0.670 48 0.0349
220 3.860 6 0.669 92 0.0152
240 3.869 1 0.674 11 0.021 4
260 3.8789 0.686 74 0.017 5
280 3.8877 0.702 59 0.017 8
300 3.897 3 0.681 9 0.032'1

AT LA Hh BEIR T 5, Ge WAL BT 5 338 i
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Fig.4 Comparison between design and measurement transmittance

spectra of Ge film in deferent temperature
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