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Abstract The Chang’E-7 mission carries a Lunar Penetrating Radar (LPR) for investigating lunar

shallow subsurface structures. To ensure the validity of the acquired data and improve the accuracy and
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consistency of its interpretation, this study presents a comprehensive calibration framework suitable for

space-grade penetrating radar systems, incorporating full-system gain calibration and system transfer

function calibration, among others. Applying this methodology, the lunar radar system was rigorously

calibrated, clarifying the optimal parameter configuration for its in-orbit operation. Under this parame-

ter setting, all performance metrics of the radar system meet the design requirements: the system gains
of the Low-Frequency (LF) and High-Frequency (HF) channels are 171.02 dB and 169.70 dB, respective-
ly, fulfilling the detection depth requirements of 400 m and 40 m. The acquired Time-Varying Gain

(TVG) curve and system transfer function, validated through simulated lunar regolith experiments, can

provide effective calibration baselines for scientific data obtained during lunar surface exploration. This

calibration scheme can serve as a technical reference for the calibration of radar systems in future deep-space

exploration missions.
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Table 1

Main technical requirements of the Chang’E-7 Lunar Penetrating Radar (LPR)

No. Parameter Low frequency channel High frequency channel
1 Operating frequency /MHz 10~110 100~1500
2 Transmit power/W =0.2 =0.2
3 Receiver dynamic range/dB =80 =70
4 Receiver sensitivity /dBm <-80 <-70
5 Antenna polarization HH HH, HV
6 Thickness resolution Better than 2 m (¢,=6.0) Better than 15 cm (,=3.0)
7 Penetration depth/m =400 (¢,=6.0) =40 (6=3.0)
8 Design lifetime/a =8
ex (1), eg (n): target echo signals
Lomgggﬂfg ;ﬁt(;};ir;nel Chg‘dnofrélftrg}lu;;ﬁi,ing C;: (n), cz En;: refirence signgals
antenna cp(n) fa(n), fg(n): pulse compression

Electronics unit Low frequency
transmit

Front-end

High frequency
channel antennas

1 Chang’E-7 il H &5 i58845

Fig. 1 Layout diagram of the Chang’E-7 LPR
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