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Environmental Effects and Simulation Test Techniques of
Solar Wind on Moon

LIU Yu—ming, ZHENG Hui-qi, DING Yi-gang, SHEN Zi—cai, ZHAO Chun—qing, TIAN Dong—bo
(Beijing Institute of Spacecraft Environment Engineering, Beijing 100094, China)

ABSTRACT: Solar wind is one of the radiation environments on moon. The performances of lunar lander are greatly
affected by solar wind or synergistic environments of solar wind and other lunar surface environments. So simulation
test equipments should be used to study the effects of solar wind. The requirements of the solar wind simulation facilities
were presented here. The key subsystems of the simulation facilities were studied, including proton source, electron
sources, measuring instrument for particle flux density and vacuum system. The capabilities of each subsystem were
presented such as the energy and the flux densities of the radiation particles, and the vacuum. It was proposed that
ultraviolet source and simulated lunar dust system should also be included to build a systematic and complete lunar
surface environment simulation test equipment.
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Table 1 Solar absorptance of ZnO/K,SiO; and La,0,/K;Si0; verse energies and fluences of protons

kR RER/eV SR IRTER/ (p-em™) E G R PRI L LR N e EH
250 1.1x 10" 0.133 0.136 0.003
1.9 x 10" 0.133 0.136 0.003
500 3.5% 10" 0.133 0.135 0.002
55x% 10" 0.133 0.164 0.029
1200 3.2x10" 0.133 0.261 0.128
Zn0/K,Si0; 44 % 10" 0.133 0.306 0.167
3200 1x10° 0.133 0.198 0.065
2.6x10° 0.133 0.266 0.133
3.1x10" 0.133 0.266 0.133
33%x 10" 0.133 0.266 0.133
1x10" 0.133 0.421 0.288
250 1.1x10" 0.083 0.086 0.003
1.9 x 10" 0.083 0.090 0.007
500 3.5% 107 0.083 0.086 0.003
5.5x%x 10" 0.083 0.095 0.012
1200 3.2x10" 0.083 0.097 0.014
La,05/K:Si0; 5.5% 10 0.083 0.098 0.015
3200 1x10° 0.083 0.096 0.013
22x10'° 0.083 0.098 0.015
2.6x10'° 0.083 0.095 0.012
3.1x 10" 0.083 0.096 0.013
1x10" 0.083 0.097 0.014
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Fig.2 Combined environmental chamber in Lockheed Martin
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Fig.3 Conceptual solar wind facility and vacuum chamber in

GFSC

VLY NUE S8

2 [ NASA 19 55 8 7K %5 [A] "R AT H 0 (Marshall
Space Flight Center, MSFC)7EM i H 3R IF BT
1% #& (Lunar Environment Test System, LETS ) i , [] B}
% I A ARFUOR AR . % 2 2 H T LETS T,
H 3RS 5 LEST BEHHEARAGXT H e LETS HAd 4 25
PERT LU TR ) A2 iy v, DA% A0 T ) e S
WL, ARG L AR 25 R B0 . LETS
(7R SN b 4 7R CREp B I e i) o

3.2 HIIEFEKX

AR AR ) SIS0 217 0 A R R B KUY 32 2 78 2
i, R BH DR UL 36 158 — e 40 478 DU R 73

&2 LETSigitiEtrE A EIREISLL
Table 2 Comparison of the planned LETS capability and the

lunar environment

H g LETS #1148 #x
B ESS DTRERG, B2 KT 1 x 10 Torr

HRE-150 °C ~ +130 C  WAURIR T35-190 °C AT F s ]

%+150 °C
IR BH e T A o AN A EAIMT
K BARGH T 4 (AL TR 705

Ha 41 100 kg F 242 fE S
E%%@\ﬁ /i'ﬁ/ﬂ_‘*@
Rzl wAT g i
Bk & \g / B R
LY Aty
gk

K4 LETSH/RE L)
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Table 3 Main capabilities of solar wind simulation facility
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