E R M hFE =z 202 <) £ 7 #3: 279502 g ,
':F.ﬂ% % E—T— jj% 3&3'[% 025 ﬂi gFa' 55 % gﬁ' HH 950 O (*Iﬂﬂ?)%?ﬁﬁ
SCIENTIA SINICA Physica, Mechanica & Astronomica SCIENCE CHINAPRESS

it X N =% =]

physcn.scichina.com
CrossMark

& click for updates

b MT RN TR B g

A R, ! L T R E, kB, ke g g8 £,
AR B ) B A
1. Fp ERREEBEE R 2= RS, 65 100190

2. T EFREERE R, 65T 100049
*It & N, E-mail: xuechangbin@nssc.ac.cn

WA H #: 2025-03-03; 4257 H#: 2025-04-14; W25 Hi i H #: 2025-05-30
R KL (45 173119000000210057) % B35 H

HE AXHENEBTFEERNMERNIENZERFERSARRAEE. REBXFTEATER AR
MEF & FBEKM, TRTAREFTEEBAFT R, CEREMEREM I, #EEZLRIT. BNEE
Bit, REHEAEMEEHRBEITF. HHARATKESL. BOFREL, RMNERAAD, BERFEHA
HE. AXBEA. ERTHEER S, BZRMNBRS ., BEXFaRKMEEMFELIF L, BRI TEEEEE
TR RRFATEREER, AT ERNBETFENETXR, HRATRENENS K EER AL R RN
HERMAF. BRHEERAME T RZATEGRERT, AT ARZTHWIELER Y, UENKIAI0F

HEMES E K.
X887 2016 HO,, 311P, A2t #f, KE =5

PACS: 07.05.-t, 07.87.+v, 07.05.Dz, 07.05.Hd, 96.30.-t

jilllg

1 35l

15 3 R 2 BT R L — A LR, b B
JE 202343 7 1E 3l 37 37 8 Vo /INMT B R IIAT 55 (FR
B AESS), T-20254E5 H S AR 8 S
YA /N7 S R — S R (03 BE BRI, I sl
AT EIUREE ] H A7,

ARRIABIESE B, K SRS R EA
FRAJAGNAN R

(1) FFR/MT RN EE WA B KR RS
SIS RN, BEIEDE IR S & PRI 88 PUE
ZENE HRPUEZ . ASH. RN,
LRI T G E A 02 T AR S RS,
ERSEHITRIN S S, FTASCHREXT H AR R AT e
18 53h A AR T 7T

(2) TFR/MT R EE WA B s KRR
Vs Ry 5 N IR EREE A I E, B A AL
IREANL. ZOETEANL. AT LD A AR O AR

279502, doi: 10.1360/SSPMA-2025-0085

SR B, s, XM, 45 R B E UM R TR B B AR ARl P )2 KO0, 2025, 55: 279502
Xu H T, Xue C B, Liu P, et al. Overall design of payload for China’s first asteroid exploration mission (in Chinese). Sci Sin-Phys Mech Astron, 2025, 55:

© 2025 (PIERFE) Aktk

www.scichina.com


physcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSPMA-2025-0085&domain=pdf&date_stamp=2025-04-29
https://doi.org/10.1360/SSPMA-2025-0085
www.scichina.com
https://doi.org/10.1360/SSPMA-2025-0085

WA hERV: WY )% R0

2025 F HS5E O HTH

FRST AR BSOS Doy, s RIS
BT LA B S5 S,  AEPLERIN AT AR IMT R
HURE AT SE I, JORE iR (B ER (R R 22 7T 52
A I304%.

(3) X A AT RE AR AT LA
WA, BUTRE TR A, STREXT AR SRBR 1
FUE. . EE. BB E MY ST SR,
SRR A 2L R B B A TR ),

(4) £ HARP B BRI 7, BOE 1 REsE T, A
KL 5k B 7 B, R AMT A R gt
ATERIN, 1R B R AR AR BRI SR B AN o A X
R NUNMT B TR BT, S5
I, BRI S MT 2R, X3
R ML PR KRR R REE TR T
L FC TR ZR AT B, 25 & AR SRR A 58 O 6, W
T EE R E RIS TS RS
BNk IXEh A PR

(5) OXoF SRAE IR [m] 3] el AT FXOAE ot T S 360 2 14 4 1
RN HTHEIL.

2 REl—SESBRHEEE

PRIES ) AT R E AR RN B MTEREY
Bo AMTEIRGEBL MTEZ B AMTEIEHIRI
Bev AMTERFEBL AMTERFISEAGB R FIFEH
B MNEMCB. EEERBE. TWE ERE
B EWERAISB. T E R AR B

HNARACES & (B) B BT H AR MT 2 BEAT

R RIS RIS 0 VG &

Table 1 Correspondence between scientific payload and detection tasks

PRMCL ARHRRE B AR G HAT R AR 55 2R, 155
B BT S IRMAE 55 Z 18] 1R R DG R W 1T,

3 BHEHANETIRUEN

3.1 BFRERIGNEFM

ARIATS 5 — 11k B AR KA 2016 HO;, %/MT
ET20165F4 H26 H K. HT/IMT B IR ST, =
YIRI A EYE, HATHEN2016 HO,EAZ#E46-58 m. Y6
JERMEAE 2R, 2016 HOs & — R blod g 4k, Az ith
2R HT4E H R e JE 1 28 .3(+1.8/—1.3) min, HALE
AR YT R A 0.8+0.05 S 4079

KRRALSS 3 —AWIE AR RAR N3 1P, ZEE T
201398 H I, 184715 KR 5K E#IE 2 8 /)~
TR, RO R ERY], 311PHIFEA 8190+
30m. HFIEIER >, 31IPHI K/ M EEA
etk AR B RTINS R, 311PH B RHA &b
F5.4h, {H BT BRI T VE e B E E# H311PHY
j\[ﬁ;)tE EEE%%[]O—D]-

32 BRHEAETRNGR

AR URAT 25 $O08 I 0T P 29 A R 7 =% H bR S Bi
RN, BOLERE 25 HARAS R PR B R g A e B s
WRMEZS, AR s —2 5 mdg 1m Hbs 5 B
PR MR R AR 1L, R T o, R H bs B SE 8
AERE S, WEN TR,

PRI ESAE H AR A2 AAS [ b 5 s (19 22 AN WA
BE/DERINAER. B RS R

RS

FF5 WES RSN ey

BB

URAIG gl R

HHRL TS
R T WU
Hrix

thom it

H AR i
1 GEhssEl o o _
A
F AR T
2 EHEREmE o o )
Lh R
3 HEWESEN - - .
LA
LA
AT R R

O Hde B 2
e R

o _ _ _ -

279502-2



WA hERV: WY )% R0

2025 F HS5E O HTH

Pm

|m 5w

B 1 AT RN s

Figure 1 Schematic diagram of payload in orbit detection method.
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Figure 2 Internal and external connection relationship of payload subsystem.
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Figure 4 Execution mode of payload autonomous detection in the close detection stage.
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The main scientific objectives and payload configuration of China’s first asteroid exploration project are presented.
According to the technical characteristics of the payload scheme and the resource constraints of the spacecraft platform,
the overall technical design of the payload has been developed, including lightweight integrated structure design, secure
power supply design, telemetry and command system design, scientific data processing, and autonomous function design.
In view of the specific challenges characterized by multiple payload instruments, complex interface requirements, limited
prior knowledge of the target, asteroid short rotation period and large luminosity variation, multiple on-orbit operational
modes, stringent autonomous detection requirements, long-duration mission lifetime, and lightweight constraints, a
dedicated payload management unit was designed to achieve tight coupling integration of subsystems while simplifying
interfaces with the detector platform. This approach enhances the adaptive capability of payload detection parameters and
advances the autonomous detection capabilities of subsystems. Through robust power supply design and autonomous
safety management functions, the on-orbit fault-handling capability has been significantly improved, meeting the 10-year
operational requirements for space missions.
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