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Research on infrared ultrawideband beam splitter

ZHANG Jing', SUN Wenhan', FU Xiuhua’, PAN Yonggang’,
WANG Ben’, LIN Zhaowen’, SHI Peng’
(1. School of Optoelectronic Engineering, Changchun University of Science and Technology, Changchun 130052,
China; 2. School of Optoelectronic Engineering, Zhongshan Institute of Changchun University of
Science and Technology, Zhongshan 528400, China; 3. School of Optoelectronic

Information, Zhongshan Torch Polytechnic, Zhongshan 528400, China)
Abstract: Ultra-wideband spectroscope is an indispensable optical component in spectral analysis system, and
its performance directly affects the measurement accuracy of Fourier infrared spectrometer. Based on the
optical film theory, the Ge, ZnSe and YbF; were selected as coating materials. The film system design was
completed combined with the actual spectrum curves of the substrate, through the spectral compensation
design method, and combined with TFC software. The electron beam evaporation and ion beam assisted
deposition technology was used to prepare the thin film. Through the optimization of the deposition process,
the problem of poor spectrum caused by large film thickness control error during the preparation of the
spectroscope was solved. The Spectrum Two Fourier infrared spectrometer was used to detect that the average
spectral ratio of 2.5 um~20 pm band was 52:45.5 at 45° incidence. Through the environmental test, the

spectroscope has good stability.

Key words: optical film; wide-spectrum infrared spectroscope; spectral analysis; film thickness error
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Table 1 Process parameters for beam splitters

Ton beam source

Material Substrate temperature /°C Rate /nm-s' Chamber pressure/10™* Pa Sercen voltage /V Current /A
Ge 150 0.6 4 0 0
ZnSe 150 1.5 4 200 1
YbF; 150 0.6 4 300 4
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