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Long-wave infrared interferential imaging spectroscopy system

based on split-type Sagnac interferometer

Meng Hemin, Gao Jiaobo, Zheng Yawei, Zhang Lei, Fan Zhe, Luo Yanling, Li Mingwei
(Xi"an Institute of Applied Optics, Xi’an 710065, China)

Abstract: Based on split-type Sagnac interferometer, principles of static high-flux interferential imaging
spectroscopy were introduced. Equal-ratio depolarizing beam-splitting films working in long-wave infrared
were designed and achieved. Design methods of interferometer sizes were given, and interferential light
path was verified through TracePro software. By utilizing cryogenic and noncryogenic detectors, the
project of infrared interferometer imaging spectrometer was tested with a plastic film transmittance.
Measured values from the test turned out to be highly matching with those of high precise Michelson
spectrometer, which verified the accuracy of that project. In the end, methods about data rearrangement,
baseline correction and apodization were given to preprocess data from push-broom experiment. The
results, in turn, verified the feasibility of that systematic working mode.
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Fig.1 Static high-flux interferential imaging spectroscopy system

based on a split-type Sagnac interferometer
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Tab.1 Interferential efficiency of beam-splitting

coating
Mpm R, T, R, T, m
8 48.75 50.29 48.03 51.20 0.468
10 49.65 50.13 50.41 49.37 0.490
12 47.37 52.46 50.80 49.21 0.467
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Fig.2 Theoretical polarized spectral transmittance of the

beam-splitting coating
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Fig.5 Verification of lateral shearing by ray tracing
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Fig.6 Verification of beam-splitting area by ray tracing
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Fig.7 Experiment setup used cryogenic IR camera

i — v A K U 21 A i B R s W 0 1Y AL
SRR, B0 E 1% 2 R R OGS B HE AR R, DG
RS OGIE A B R 1 em™, R0 45 R IR 5 4 B
4 0.48 cm™ ) Michelson 't 1% 43 f) il & 2% L 3 47
TR, mE 8 MK 9 R

P8 A il v AR A T W B R
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Fig.9 Experiment result of the spectrum transmittance of a plastic

sample
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Fig.13 Process of baseline correction
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