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" Lightsail 2 Launch Chandraysan 2 Launch /3L Moon 2019 y Luna 2& Drbiter Launch Europa Clipper Launch to Jup, (2022)
Voyager 2 Trans. Interstellar Space Hoyabusa 2 App/SL Ryugu i Oct: OSIRIS-REx Sample Acq. Bennu  Mars Hope Launch to Mars JUICE Launch to Jupiter (Z022Z)
FB: Flyby: Ol: Orbit Insertion; App: Approach; Dep: Departure; Imp: Impact New Horizons FB 2074 MLUG5% MGRS0 Launch to Mars © EM-2 Launch to Cislunar Space (2023)

EDL: Entry, Descent and Landing: SL: Soft Landing: EOM: End of Mission  Hayabusa 2 Sample acq. Ryugu Red Dragan Launch to Mars Psyche Launch to Psyche (2023)
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verage Earth-Moon distance 384,500 Km (238,917 mi)

= Crbital height of geosynchronous sateilites

/ (Atthis scale you cannot see the orbital Where Apodio 13 was when the tank explosion J




Road Map of China’s Lunar and Deep Space Exploration Program

CE-1
2007.10
Orbital
Location??

Short key point of
MESSIOn

5

[l A Bk R E S5 B X

2010.10
Orbatal

Localion??

Short key point of
MESSPOn

o)) VERZRRER S

NATIONAL ASTRONOMICAL OBSERVATORIES
CHINESE ACADEMY OF SCIENCES

CE-4

2018.12

CE-5
2019

CE-3

2013.12

CE-5T

2014.10

Landas/ rover Relayflander rover Relay/lander rover Sampling retum

Mare Imbrium Crater Von Karman ¢

Short key point of
MRS

Short key point of

mission

Short key paint of
mission

Short h:E'fi" point of
mission

Flown missions 2004-2020

Chcanus Procearum

CE-6
TBD
Sampling return
South Pole

Short key point of
mission

CmTapr Py

Ce-7
TED

Lander/station
ooth an

o B PR
Short He-,r point of
mission

Lander/station
Lunar surtace

LA AT T 0a e B
Short key point of
MSSI0n

Missions in development 2020-2030







v

(D BEESE-

11

X EAMEEMHT 240K, BIEMFEFT2005551EHIM (ULCN2005) FisE3El]

J

L,

.=

[ —

1l

4 A BRI

JTEAEE (2.067) , FEEMEEL)H160 m F|1.8km.

Lk E




.

I K dE

(2) =P CCOMBNT B 40

PORFRAREY AL ALSE RN

] - —
- w T &

i o . "._._'.rh -

NAOC NATIONAL ASTRONOMICAL OBSERVATORIES
CHINESE ACADEMY OF SCIENCES

4



N, el
gy WL
r -

(3) ARnEEES

NS HLIEGRSH . $1. HNEAKESETHE

+  IEH—S PEMDSZEISRE T 1103MMBERERNEDE | RithtaEyg
2120.8/\,

« U, Th, KFE3Mo=geBRFHERKD M E Mg, Al Si. Fe,
TIETRREFFHXE2ES D HENE ( SaXFSEHIDTTER ) .

bk AR i
“LHEN ™ i
[ "I-. §
R Ty o e

v 1§ 0l



% il 5115%“

Chasg 'E-1 B Clamanting LIS

BEE  HE—ST
SRRIGRNIERS

T 706 BN NEY
gt
70°LAPIsa% I B FER f 4 X A 43

Chang 'E-1 1K Chamaniing WS

FXiF (tHSF2LBEKAY79% ) .

A HEEE : 200m ;

Y6i : 480~960nm , HHF32/MEER |, Y6iEn
¥9¥?397 6~29nm, IEHE—SREGRIGIEEIERT HER AL TIO N i

EEZ tBCIGmentlne UVV'S% 1x ( 5A1‘E f“:‘ !' _ Clementine UVVIS

Eﬁ) g ’ E% ﬁw¥-l—|_.|o

H—L I TIESTIRGEEIERE AR
=2 EDH.

SO ABEL A A B £ 5 o
Nariona sTrONoMIcAL OBSERuATORIES HBRf i X FeO S} i ]

; s




4 — S R B SE RN T 16908IR
MEE | BIEREHETN2642000 , &K
ESR (10:% ) BE7 2 BHEME.

B L& R AR RSB ANES
BERMHIEGEE , SN B ESY ,
REBEEE.

[ BR b & K 3k A4 B (3.0GHzZ,
7.8GHz, 19.35GHz#137.0GHz) K&
B A SR

[ b 5 U AR B TR e
7 | IR ESH— S REPEEE
TS 3,

\k})

e

i R A L el e ]
LI

e
e
A ..

A :



(6) 3 2 [RIFF RN 5 K B

SREDIRS S F 25 B B T R A PR S T 404 Es

. B TR SR T 18464 IR AAIE, /‘
RAARTIE 592868, 5/1BT ; AR

c RMREFRUSERTISISMEMRNEE, - ——— -

ZFART[8) A2852. 3B, EhZh60%ah 0 E Ak F

KFAXA e
ZMHKEZFERFRIMESR : CE- DALMY BRBRIX. F 030 T (R T e 44
. Z"P_El: TERMHKRRZFEMIE, NBMEZEMEHE, FEaHRNE—iR

/$ﬁ iﬁ' il El’] 7|'_L¥/J|L

iy EEa N |}
e E_ EN

17 B B AR XU B8 1 R i WEE R B T RE H ) S e



[t ot



e
(1) *Iﬁi.l:ﬁ?#ﬁﬁimﬂ']é fig (7m)

B
90° 1500 W 120 W HE W e W 10 W 0 1l B Gl F 9 1207 | 1507

1507

3073

fipe

| 80" 1507 W 120F W G0~ W =W A W {r P E (Al i 120F E 1507 E 180
CN\FRNRZEATE a2 @
NAOC NATIONAL ASTRONOMICAL OBSERVATORIES e
CHINESE ACADEMY OF SCIENCES



(2)

I 1 — CRERE al

Ry 2 S i = = s  MNAOC' = NATIONAL ASTRONOMICAL OBSERVATORIES

# e CHINESE ACADEMY OF SCIENCES
]

IL r



20° W

30° W 25° W 20° W




‘-'ﬁ.-r

(3) 13mPYERBLRSHSFEIHAIE | ARERRHAE.

7 B bR A BRI B 5 YOR A B [ SER AR 2 (TDID BB AR, QIFTdat T AT i)
BRI N AN = B HE B P A R EUAME R T ¥R, IR T o ER B A BRoLE
MR, RTERIEAF: KETL o RN FHMEHR, BBIEFREHKF.

NATIONAL ASTRONOMIC, OBSERVATORIES n:;rﬁ?-m
CHINESE ACADEMY OF SCIENCES GRAS

Vs J = A %5 <> 2=l 2 2 ~
NN ZiiaEx a2 §
NAOC AL RV, =
INI







BB

)

st 0L

IEihiR 5075 B
2012.12. 3HIES SN NMTRERS
iBithEk 700G 8

A e 2 - > —
(b Z 2T R e Q
— r

\
ST Y F AR

Y A £
\ ar 1) %
NAOC NATIONAL ASTRONOMICAL OBSERVATORIES
CHINESE ACADEMY OF SCIENCES




-

CE-2 Toutatis | \/“@\/ IMages

BHEERATH#H#E: 10 m
tsE¥TZE: 10.73 km/s
RILEER: 3.2 km







o REM T TAEHANRAR B TR
i 5 T 5 S
e BRI R SR AL
C O WAHREEEMER, R T
FIHLR M R B T4 B AR, BF L
FUHILER 2 (8] IR B ) AR AL § B ga TN (S D
oy g HAD s 2 HER O
U .

e




" b -

S T SRR 0 e = o PR S X 357




(i

LGUP-LT

LGCP-A T4

éill-k_l"
ITH
o
i

LOCP-A | 5

S NN\ S AP A A R
NAOC NATI '

NAOC (ONAL ASTRONOMICAL OBSERVATORIES
i

HINESE ACADEMY OF SCIENCES

B, &

| FH CE-3821% A1

=R JEE e S M

Wang

YAE

2R 67 48 0
E‘j:%ﬁ%” /I{_:_I: o

,etal. 2014



KRR RS HT T

BARER— AWM i, TRERRT

=y PPIAY o 2 >
RIS T LR F Sl
NATIONAL ASTRONOMICAL OBSERVATORIES
CHINESE ACADEMY OF SCIENCES

ES T = @S 2 E B
A% B Th 2R W) 2] A
NAEEN—R S0 400mar R, SREEREY %‘]% Eﬁ)%%‘ ‘%‘ *l]
' A3 EE
18 13 %7 3% B gy B
"‘@Eﬁﬁﬁﬁ
EFHFETREHR
125m  210m %0
BmABELEME
Mo EHEW, BHE
EofmAs, #
N EOEEA A~
- N 102K, ATEEREHY
= 1~ [3] BB R 5% A& 1Y
ZRAaZENT R

Su, et al. 2014



H R0 Y L5 gt i 4 B

B X AT WAL LA R 5 FR 0 Hh 2%

-

e A\ Reflectance
=B Reflectance

C_Reflectance

. :bsi'jiéﬁﬂ27840ﬂ1ﬁi_fml_él5’|‘ﬁlﬁ l1%y&?Efu224om;ﬁL/Ezzlél\ﬁ'é BHE .
o BTN IG TR FEIE, RHE T AEREE AR EAE
1000nm[¥ 11 B2 BY 54 IR YA g AN % A 7‘2000nmrfﬁ 1T 35 55 BY IR UAT U 435 40 o

R A IRRE—IIE LG, AR2015F &R ENature T,

L
a8 nILersvsanyg Liuetal 2014
< T DN NN W W O NN 00 0 0 O O
Wavelength(nm)



CHANG'E-3/YUTU
LUNA 21/LUNAKHOD 2
LUNA 17/LUNAKHOD 1

LUNA 13

LUNA 9
LUNA 23
LUNA 24

LUNA 20

LUNA 16

Soviet Union/Russia —

CHANG'E-4/YUTU 2

)

JL

|

3R




S

115 Chang'E-4

The scientific objectives for Chang’E 4 mission:

1) The topographic and the mineralogical composition investigation on the lunar far side;
2) Shallow structure investigation on the lunar far side of roving area;

3) Low-frequency radio astronomical study on the lunar surface.

Wu W R,et al. Nature Geoscience,2019

Nearside Farside
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SURVEYOR 3 :I/ -
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908 China —
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The Moon’s farside shallow subsurface structure unveiled by Chang’E-4
Lunar Penetrating Radar
AR A TR AR REAT T KRR, /T HFRITEERRELEMGH

Li CL, et al. 2019

LPR data at 500 MHz
Schematic representation of the subsurface geological structure at the CE-4 landing site inferred from
LPR observations. The subsurface can be divided into three units: Unit 1 (up to 13 m) consists of

lunar regolith, Unit 2 (depth range 13—-25 m) consists of coarser materials with embedded rocks,
and Unit 3 (depth range 25-42 m) contains alternating layers of coarse and fine materials.
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