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Abstract The Chang’E-7 orbiter is expected to carry the Wide-band InfraRed Imaging Spectrometer
(WIRIS), which will acquire high spectral resolution images and thermal emission data of the lunar sur-
face across a broad spectral range from the visible to longwave infrared (0.45~10 pm). These data will
support scientific investigations into lunar surface mineral composition, thermal environment, and
water /hydroxyl detection. Compared to previous lunar orbital hyperspectral instruments, WIRIS en-
hances quantitative retrieval capabilities for key spectral features such as the Christiansen Feature (CF)
of silicate minerals and molecular water. Building upon the design of the Tianwen-1 Mars Mineralogical
Spectrometer, WIRIS extends its spectral coverage into the mid- to long-wave infrared range (3.3~
10 pm), and incorporates simultaneous temperature measurements to reduce thermal correction uncer-
tainties in the 3 pm water/hydroxyl absorption region. This study addresses the quantitative calibration
requirements of the newly extended spectral range by proposing spectral, radiometric, and geometric cali-
bration methods tailored for the mid- to long-wave infrared bands. Based on calibration experiments, the
sources of error and associated uncertainties are analyzed. The results provide essential methodological
and technical support for accurate physical parameter retrieval and scientific application of WIRIS mid-
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to long-wave infrared data.
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Table 4 Statistics of radiometric calibration errors
B AR RS E bR IR 2E /K Y RTERT E bR IR 22 /K
R LTAMNX (3.3~6.5 pm) <0.68 <1.56
K4 X (6.5~10 pm) <0.95 <1.40
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S WIS . ok
73 ()4 FAR R / pixel 245 274
HLEERE /mm 168.008 167.400
FHLIFOV /mrad 0.179 0.179
HHL/ () 4.535 4.529
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3.3 JLEIRER

MR A SCER LA U e Ak, N e I
R 5.

B b S B ik T, fERE L A FE A
IR B R T B R 0 D G B RV 5
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P B ARoRE BE . UMD b b 6 T 0 — 455 5 0 HER
0.5"; R FH TM5100 A B 2 A5 A FIEA7 6
AT G, 2 2B AL I B R £0.77. L,
WA AT N R IR 22N

5—{0§+m7xﬁﬂ =
7.2 x 107® mrad < 0.04 x 0.18 mrad.  (8)
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