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Design and Fabrication of 3.5~4.0 pm Band-Pass Filter Working at
Cryogenic Temperature

Cai Yuan Liu Dingquan Luo Haihan
(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083, China)

Abstract There is a very high requirement for the spectrum of the band-pass filter in the new generation
meteorological satellite that at working temperature (92 K), the spectrum curve of the filter must be within an area
restricted by an inner rim and an outer rim. Using germanium (Ge) and silicon oxide (SiO) as the higher and the
lower refractive index materials respectively, a band-pass film system with 4 resonators is designed to obtain steep
slopes at pass band boundaries. The ripple in the transmission region is flattened by means of optimizing the thickness
of reflecting layers in the band-pass film system. The band-pass filter that satisfies the cryogenic spectrum
requirements is designed, based on the refractive index versus temperature characteristic. Using vacuum evaporation
technics and photometric extrema monitoring method, the band-pass filter has been developed and it meets the
requirement of the inner-outer-rim specification at 92 K. In the transmission region, its maximum transmittance is
93.2% , the average transmittance is 91 % , and the amplitude of the ripple is 5.2% .
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Fig. 1 Diagram of spectrum specification
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Fig. 2 Theoretical spectra of the filters. (a) 3 half-

waves and (b) 4 half-waves

2.2 KYMIES

R 1A 38 R AR 1Y) D' ity R A E A 0 U R
T R T R ST A A AR R I Dk B T LB 1 P e 5 E
o BI04 A0 A5 B 0 % A CIn &L 2 ) .l
PSR R 4 S 38 A 28 B0 ik R v et TR 1458 4

SRy R a3 o ol AN S S @ T TR 4
Y=ni/n, BANEXY B0 ALK, BB A IE M R Ah
JERRERT LA S0, Blhn s B A Z B ZnS (B
Sy 2.3) A BN & 3 TR 13 i £
100
80 |
60
40 H

20

Transmittance /%

0F

25 3.0 35 4.0 45 5.0
Wavelength /um
3 dhh)2 g ZnS B0 i 8 O 1 it 2
Fig. 3 Theoretical spectrum of 4-half-wave filter

whose outmost layer is ZnS
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Fig. 5 Theoretical spectrum of 4-half-wave filter

which is more convenient to monitor
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