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Infrared Optical Properties of YF3 Films at Low Temperature

XU Lingmao, HE Yanchun, ZHENG Jun, XIONG Yuqing, ZHOU Hui, WANG Duoshu

(Science and Technology on Vacuum Technology and Physics Laboratory, Lanzhou Institute of Physics, Lanzhou 730001,
China)

Abstract: Yttrium fluoride (YF3) film with physical thickness of 650 nm was deposited on ZnSe substrates by an electron
beam evaporation system. Based on its space low temperature application environment, the transmittance of YF3 film in the
range of 1 to 15 um was measured by a Perkin Elmer FTIR cryogenic testing system from 80 to 300 K with a step length of 50
K. Then, the relationship between the refractive index and wavelength at different temperatures was obtained by the full
spectrum inversion fitting method. Results show that the refractive index decreases with the increase of wavelength, and the
variation trend is basically same at different temperatures. Based on the Cauchy formula, the relationship between the
refractive index of YF; film and the temperature or wavelength can be obtained by fitting method, the coefficient of refractive
index depends on temperature is 6.95x107* K. Finally, the accuracy of the formula is verified by comparing theoretical value
obtained by the formula with the measured results at 80 and 300 K.
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Fig.1 Transmitted spectra of YF3 film at different temperature
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