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Preliminary Scientific Achievements of Chang'e-3 Mission

Abstract

Chang'e-3 spacecraft landed on the Moon on 14 December 2013, and set a world record for the longest
working hours on the surface of the moon. The eight scientific payloads of the Chang'e-3 have achieved a
large amount of scientific exploration data. In order to promote the application and research of these
exploration data, and strive for sound and quick results, Chinese Academy of Sciences conducted the key
deployment project of application research on the scientific data from CE-3 before launch. Five core
teams of scientists consisted of scientists, scientific instruments, and Ground Research and Application
System technical personnel. The five core teams have achieved a series of innovative research results in
lunar topography, regolith structure, lunar based astronomical observation, and earth plasma observation
in 2 years.

Keywords
Chang'e-3 mission; the core team of scientists; scientific achievements

Corresponding Author(s)
Zhang Qiaoling 12
1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China

2 General Office of the Lunar and Deep-Space Exploration, Chinese Academy of Sciences, Beijing 100012,
China

Zhang Qiaoling Senior Engineer of National Astronomical Observatories, Chinese Academy of Sciences,
works on publicity and popularization of science in General Office of the Lunar and Deep-Space
Exploration, Chinese Academy of Sciences. E-mail:qlzhang@bao.ac.cn

This article is available in Bulletin of Chinese Academy of Sciences (Chinese Version):
https://bulletinofcas.researchcommons.org/journal/vol32/iss1/11


https://bulletinofcas.researchcommons.org/journal/vol32/iss1/11

RS E

Achievements & Projects

“BER=S" EFRENSRERR

M AR E] B B 20165
11A78

KITH"?

1 FERZERERAXE JLx= 100012
2 HERFRARSESENZEE b5 100012

WE “WHE=5" ARKMNE A 2013F 12 AR FEEAKRZE, CEAFGEERIIFAT
B, A FEAREAE AR ERKGERLE, SHEN, “WHE=5" KN BZBHN8E
HFEERAT XRZTOAFRMNKIE, HIER WIREF" E5AFIRN SR 09 5 R Fo B

s AFHIFRR. REARR, PHEE HREST ESPATITE T LR A FTHAT
WA R HR BT A ARA T Ao 5 TR KB AL a3 @ A R ARAR 4
RS B RS HN, JFEE RS SR RER SRR FERE
RB ., ZAFHFSGE, “WHKEZFT S5 oHFRANE AR, REERR
My AR R TALRA B IR EF B TRV 5 7 @ BT T — £ 5 81 37 AF 7R R .

KR WHEFT 245, BeRRRAR, AFRR

DOI 10.16418/j.issn.1000-3045.2017.01.011

1 “BH=S" ESHHERFREENEERE

IR ST RN R R H BRI RE B TC 8 H BEIAS e Rl A A A T
A (PR “ERT” ARRYE) 4. “Wk=5" mEhE R HBOFEFT T ath MR
W, BT RERA TR G vE . 7 KRS RO D AR, R R TRl &
JE s b HAT B R AR S

2002 4, HARHBEAE R HAUBUEIF 2 T 7T TR IR B 5, 2008 4E T AR 55U 5l
Ja, XHSUFRET * k=5 5 ARG SR AAR L BE5Y, RAHE T k=
SRS =R AR, B A SIS S M T A . A SR B R A BT IR A
BRAER 2RI DL E RSO . 3% 3Bk HAR i piei i “IA | WK B .

AT M ERRE AR, CHEE ST RIS T 8 ARk, Hoh, HREAS B
PR HOIE AP . BRFARPL . BOSRAMERL . A SOt B, g RS T R

FEN % |85



IR VE RPN T OB G e A G AR R S 1
X8 G, HECFREIE . WS SMENLAI A B
IR B b VR T H BRI R

JEECEHA] 2013 4F 12 H2H 1B} 304y,  “HEilk—%5"

PRI S5 VG 5 TR A B &8, 12 714 H21 1) 11

I ECE BV 2 19.51°, J6Zh 44.12° () H BRI

AT VA T B DX B, A 4 TR R SE 3 T E A

KIEMEE R, 12 315 H ERRS SI0Es (HER%E)

Do es. bR, RS SRS R 8 R ARk

SEFFHLIFARIBCRL A A0

AR IELREX AL AR mRg. g, mdpF

JET A AN, 5T A BN, g B

HEBUTHA 114.8m (E 1) o KR X GTEIEIH

BRI T 2405, LM GRS LRI T 44 85 es4h

FABLT 2014 4F 6 7551 H B I i BLs R, 2014 47 H

B LAJG B AR A WL K, 3 6 > 3 i) I R TAE

29230 /N, FEFRECT 1300 Z ik EG S, i

LA TSR IR, A7 I AR T A 5 0 4 K

RIEEAS H S 14 ROUI ,  HEEFEH SR A6 00 1)

FEHLRIN . T, E— 7RI H EE M TR T

s B A B R I

¢ pT— i i
Second lunar nght N209
oy

' N208 .7

N207 C s

'\ wznb N204
qu A el First lunar night
N203

N202 OS3

10m

B =57 RAB ERATIE,

86120174 - ¥32% - £ 11

EGiit, 20134F 12 H2H—20164F6 A30H,  “I
k=57 FMEIGHIFR T 32 N H BB RREGE T
fE. #E20164-6 430 H, Humihy FHARGIIRY “ ik —
57 AREIESET7.07TB, Hih, JRUGEEE 1.97 TB,

2 REEEIHENX, WIFEITE

USSR S L TS B

A LGE EFG . ER SR ERA TR 25
—, WRIBEAE W= AR5 AR Sk SR IE A
TE TR AR, BT RREEIAE S, Jf R T R
ARG, AR/ R G/ VLBL (EAR LTI & )
MG R R R AIZ 1T, SUbl e, R 7E
WS WAL R AR AR IT T A
MR o

20134F 9 A, 7ER A TRGIS/N . FA TR
RIS, 6 I =57 MRS, 1ER
Pl BAR IS IE & F 2 S, R B AR5 — i 14l
U i EM TR . R IR ()
IR R L et R L BB AR SIS BT S
ZLRFHAIRE WR =5 TS RORER A,
DIRGEEXE “Hif sk =57 ZRIC BRI K e TR AT
FEo

RO RR2E 5 P BA B4R TR A BRI FREE 1 i BH#
FO5t . PR RS S BN BT R 2 U8 92
FEl%e “H Bk E A S M TR B 5T H AR AR
SO AR AR ST H BRI S Rk 2 554 1 8 2%
TALBIRIR S R S R 2 REAE B L K B XU
HAEFBFGE” AR RIS sA T, 4l T
Bl B GR | B AL 3 L KA S
SRR, R = 5 A Rl B A RO
B U= BREEE R R TARR R

2013 4E10H, HRHBE H %52 k=S
1155 BB R I EAE e, ST
KREZC BT R ST T AR

Z3% ¢ YA



R BT S REVISREE R _

ARG, S WEZRRIE, k=S
O RHER B A H BRI SR | 1R3BSR a5 . H
TR SO LA K 3t 3K A5 25 - (A WL I 28 'y iy A — 3 471 8]
BRCR, ERRFARRIGETR, Hh SCrig L 625
(EHEPBRSCIEC 315 ) EPRSIEE 60 5.

3 “BH=5" TEMENR
3.1 AERNEERTIMR
2015410150, EBs R (IAU) B
WERE Itk =5 35 Bl SR L XA, BRI S X
(340.49°E, 44.12°N) fnsaly “J FEE" o “EHS”
FERERSE <7 9EE” JE ARTE L 8 A IR 40 24 A
FMURAS ORI A T R
R “ER” HEREREH2FAIL. WH HE
L —IE LML . ALk X BHRIEGX 4 £
R, PR T HRIDOES . R 52 2 25 4R
W, ARAT TR — T H R HEIE . B H X s
BRI T — R IVBRA RO o
311 3RAFT A EEMFRER B9 B3N m A
2015 4R 313 1, spEHIFURY: (IR M e 2%
e LA BAAR T IR R - Rk BE L 22 BT . B Be
FRILELE RN B GURFIH F ik 2Abls
B2 B HR O A, e BB L e Tk =
57 AR XR SR R S AR s, R T
PLXCH JTARAE (2, B3) , MESCHUR L« “hi ik =
5 BRI R 2 R M B AS AR T Rk R
1E ScienceZsi I
31287 T AR AR BEMBEBILTIRH £, *F
AR 5 G &S Fe b FUE AT RIS T H7099097
20154F 4 JT13 H, rhRHBE b BT 5 b BR A BT A 4
WHFE GO A Itk =" Bhn GO BIBAFI ] &
B HERE FAB RIS BEADE , 72 EPR b s
78 ERTE XA K LA DT S, A OCRF T R B (]
FlaEpeke B ) AR EESCE TR (K4)

Legend

- Clustered satellitic crater materials
Crater ejecta
- Type 1 crater

444N

242N - - Type 2 crater
L,
- Type 3 crater
- Type 4 crater
44.0°N
- Eratosthenian mare materials
- Imbrian mare materials
43.8°N )
P CE-3 landing site
———4— Mareridgel
43.6°N —4——+— Mareridge Il

340.0°E 340.2°E 340.4°E 340.6°E 340.8°E 341.0°E

0 25 5 75 10km — — — — Contact

B2 D=5 FERNRELL R FF

4 50 60 70 8 90

BEE (m)

HhE AR L
a ®REAM @ 220 : 13700
b EHGTBSHERY) — 20 ;
¢ BRITHEXH AT S B M e B
o BRETHE XS i
e WL RTINS 5% 280‘_%, . =
fHBEARE 300 2 i ST — |y
o WEERRE (KWRBE? ) so SRR SR
h ELRRE 5
| EBERREREA S AR R Sy G i
| R RRE se0g2 o i

380 .

400 1

420 2

44045

10 20 30 40 50 60 70 80 90
FEE (m)
B3 =57 A F AR R E A

B4 (EBEHMFRER) 2
H T KAK AT
AR

® FAAZi 87



A RN, A ERLEME 2 25 AZAF e A AT AR R K
ek, ATRE S XU B UM TR A 56, B REIX
VIR R ] s T DAEAG B X — BT 45 2R 0 2 A
BREMAEEE Y (KS5)

F Bl XA T A BRI AL AL, X & A
(VRIS ) AR 20/2—30124F, FEALFRRER X s
(SEIRA) AL 10 A AL
3.1.3 AIM—Ar #6955 KA

AR KA A R AE R ST Be AT LR A5 B A 4 7
FHNLEAE, FIRRL TR X S R ZE A 5ot
EEmEHE (Kl6) , BRI “Bk="" HHiXH “%
T BTG R A R H R X RS (K
7)., AHE 20154F 12 H23 H Y ( ASR—IR)  ( Nature
Communications) PRI, 5 T4ARR Z G,
3.2 ZEEPR EEREIA R LMK IR

R SR R = RSN B ST S (S
WL, BN T PR GALEX TR R AEARAR LS K X A6
sraE (E8) o AR Bingide “Hik=5" LH
BME— A FETE & TAERIR#E, #ZE 20164F6 H, #%
AAFHAT T 294940 /NI KWL , £k 45 23.3 J1 kK&
Bl WE 2 SRR,

(1) 20154F, i RHBE I R SCH B E BT By
G H B IR O A A E (TR S A RS ) K
RIHHITBR , 420 ABRIMR 2 i EgE (K ) %R
M R (HE2E <10 em?, (RZEARE T 10°em’) o
DDA BE LU e 3y SR e 48 SR v 2 i LB
f—5" RS RIRE SN YL, RIS R kX — U
LSS

(2) A3 7 — R Rse R BT 1
R — RV R AL . BRI T
KL ) A I A R P ) R, R B — AL T L
R A A AR P RS, BTN A
RGP AR B SRS, RIS U ¥ 3k A AR T
Z B RGP RETE S

88‘2017E"§€32%"§€1,ﬁﬁ

BS5 Amk@Gandiy, aet+Fh “WHR=5"

FERALE

A
1 4 6 8 10 12 14 16 18 20 22
Energy (keV)

400 600 800 10001200 1400 1600 1800 2000 2200 2400
Wavelength (nm)

Be6 “E2R5" AREL T RE" RMNHLEF YRR HAZIR N
R

(a) “ERF" AMELARRMALLE; (b) BETHEXHEE
AL (APXS ) £ CE3-0006 45 & 3k B ey kg & 457k () Lmobmist
AL (VNIS ) 12 4 M F 3K IRAG K3k 295 AR 4E 09 B

ic view from CE3-0008

A7 =5 AERY
ey Ak TR A

R RS R B B R AT A



“EEH =2 (ERR SRR _

3.3 fRIFMIKE B TR LR

Hi RSB T2 ( Plasmasphere ) J&f TINRLE (&
9) M —AFIR Ve 55 B F AR A I, R EE AU K A
B BRI TR R ALZ 60 B LUTT A HUBR H 25 2 5 1
B R A1 T RS B AR S AL (B 10) o IR =
57 JEEBR RS T E A R X R s
PRZ MR SN . M 2013 47 12 7 23 H %2 201446 H
12H, 24T =57 HRi LR SMHPLR T
A2 230 /N, FEFRH 1 300 £ Kk Bk 45 2 TR 2 B3
(1) .

ST T AARAT T — RIIBER , B R kS5 B T
TR 2 RAERE)Z WA R R AR, 8%, Mk
B AR )E 5 B R R A DA, R X T
Wsh (REREOER ) EREUR. 201444 J20—22 H,
BRI WO M AILARAT R RUEE AT T A 4
PRAE BRI R, 99 e H B Bl 5k 2k
AR s W RE 1R S VIR L& AN DA
JE T BRAT BT VR X S AR N A, AR R
bR A5 8 AR 2 i 5 e A R S G )2 T 1 R T 2
G, 2016 4E 8 H31H (HAR - Bl ) (Scientific
Reports) TEL R 1iX— U

HK, W58 B S IA R A5 2 A2 1 R 5 3
FETG Bl BE SOAH DG, TN Ry 55 8 IR J2 1 25 [A) 4 4 32
HhERBEA IR A RRE R IR RS A
LI ESC A 53 B R 25 2 AR 2T A A2 AL, T L) BT
S0 b R A5 2 712 14 RUBE 55 MR T 3 ik B8 52 SO G o
W EEAMENL SR s, HhBRAT B 1A )2 1 25 [ 2544
SR MR P 37 A 2 ORI o 820 2T 40
FEFRZEAT LY R E OIS 6.5 bk, FiE G
S O LR N S R N2y g T U d s VS
REJZTE s (20144E2 A21H ) , S PR E
HOEE BN RER 3.5 Bk . X SEERINZE IR 5558
AR 2 B0 X B HE A, T 3 7 4 23 SR AR — 3

B 11 =5 HOE ML 5 69 IR F B FIKE

® FEM3i% mr s



e B e BRI AT S SV B LA R ) SR T HBALH, WEZWRADTE TAR ARSI . FM5,
W =TT ARG PRI R B AT TARSEEL B CHEIR ST P TR BREIRATT R, R 2L
TOCPUBECR . ZIACR . SR B EAR. IR AWM RECR AR B EE AR, Mk
=57 ARF RO ERRL BRI R T EPRFEfT LR ST RERORR S W R AR ks S 3 A S
A FI R PPN, IR E A SRR 2P G B T —A B BRGTR S BRI TR R 0 58 T AR SR AR A Y
BEB. MU, “HEE ST B RS H O R
P B AT AR TT R R, AR A58 T A

Preliminary Scientific Achievements of Chang’e-3 Mission

Zhang Qiaoling"”?

(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China;
2 General Office of the Lunar and Deep-Space Exploration, Chinese Academy of Sciences, Beijing 100012, China )
Abstract  Chang’e-3 spacecraft landed on the Moon on 14 December 2013, and set a world record for the longest working hours on the
surface of the moon. The eight scientific payloads of the Chang’e-3 have achieved a large amount of scientific exploration data. In order to
promote the application and research of these exploration data, and strive for sound and quick results, Chinese Academy of Sciences conducted
the key deployment project of application research on the scientific data from CE-3 before launch. Five core teams of scientists consisted of
scientists, scientific instruments, and Ground Research and Application System technical personnel. The five core teams have achieved a series
of innovative research results in lunar topography, regolith structure, lunar based astronomical observation, and earth plasma observation in 2
years.
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