China Deep Space Exploration

Prospects and Opportun'ities
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Deep Space Exploration
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Lunar Exploration Exploration beyond Moon



9 Three Major Steps of Lunar Exploration

PERA

Robotic Exploration Manned Landing




5 Mission planned prior to 2020
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Robotlc Exploratlon
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Well-accomplished Missions

Chang'E-1
]

O 2007.1 Launched ;

O Lunar global image and
elevation map with 120m
in resolution

Chang'E-2
.

O 2010.10 Launched;

O Sun-Earth L2;

O 2012.12.13,

Flyby Asteroid 4179 Toutatis.

Toutatis INTERR

CE-2P Rl

Chang'E-3
R

O 2013.12 Launched;

O 2013.12.14
Soft landing at designated
area of Sinus Iridium
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Well-accomplished Missions

EoER
Chang'E-4
. m 2019, IAU named landing site of CE-
2018.05.21 Relay satellite 4 probe: StatioTianhe, Zhinyu,
2018.12.08 Probe Hegu, Tianjin, Mons Tai.

2019.01.03 Landing on the far
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Far side
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- Upcoming Missions
Chang'E-5

O To be implemented around 2020,
with automatic sampling and
sample return




Upcoming Missions

Chang'E-5

LS Bt

Carry out research on lunar
samples and deepen the study of
the formation and evolution
history of the moon

USA
A Apollo
W Surveyor

USSR

A Luna

CHINA = —
. Chang’E S

Landing sites

ho'E1
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China First Mars Mission

PEERA
CLEFP

Orbiting & Landing & Roving

All-in-one !
Started from Jan. 2016
To be launched in July 2020

Martian orbiting and roving

Scientific detection of Martian surface morphology,
soil characteristics, material composition, water ice,
atmosphere, ionosphere, magnetic field, etc.



PERA
CLEFP
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—— Multiple Exploration Approach

Sdmple
Return

Robotic Lunar Exploration

- Sci. exploration -resource
- tech. validation - ... ...

Lunar Exploration Prospects
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D, Lunar Exploration Prospects

—— Sustainable Development

» Overall Planning

» St i . o

< Buﬁf;’ ;.S,Z Use International Lunar Research Station

» Continuous Expansion (ILRS)
o] A \
Sample . _ \
return Build Lunar Facilities Build Lunar Facilities

i (Pilot Type) (Utlllzatlon Type) //
Master Key Technologies |
T for human lunar mission
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Development Route

D, Lunar Exploration Prospects

Missions Cooperation
CE6,7... +International
lunar mission

Long-term, large
scale sci. probe, tech
valid and resource use

ILRS-Basic
(2021-2030)

Cultivate new Missions

- Long-term, large scale sci.
probe, tech valid and resource
use

- Manned, human-robot

» Pivot for deep space
exploration,

short-term human attended
Long-term automaticly

ILRS-Expanded
(2031-2035)

Focusing on the Future

- Comprehensive and

large-scale sci, technical
tests, and develop and
utilization of resources.

« Humans long-term stay

ILRS-Integrated
(2036-2045)

International Lunar Research Station

(ILRS)

Lunar Base/Village
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PERA

C L EP

Development Route

ploration Prospects- Beyond Moon

Mars

Asteroids... ...

Large scale sci. tech -~

valid and use of 5
Mars. Asteroids b
resource .

Extrasolar
interstellar space
xplo. ability

Long-term large-
scale sci. explore.

Solar system tech valid and
“"" —m solar system
...... L T resource use
boundary
Observation 0i'..sziar
L gravitational lens effect
—— — ,__m_ ' Interstellar environment
Mars roving Asteroids Mars sample Gas giant Venus Mars research station
return . DPlanets
Near-term Medium-term Long-term
' >
2025 2035
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9 Three Transitions in China" s Deep Space Exploration
PERA

C L EP

Destination: From earth-moon system to interplanetary space

Purpose: Space application

. . Space science
From space technology to full dimensions of

space technology, space science and space Space technoligy
application. Space
technology

From We do things on our own.
to “Letusdo it together! ” Independence to International




D, International Cooperation Progress

Bilateral and multilateral and intergovernmental

vy
: &

BFaESHEERRMEXBXFEPERRMRZ=RUPFRSENNE

Agreement between the United Nations and the China National Space Administration
Concerning Cooperation on China's Lunar and Deep Space Exploration
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International Cooperation Progress

PERA

[ =~

Chang'E-4

Piggyback 4 international payloads

BRPFRASIUMY | AR | cwETmy
(BRse2 ) ( hie ) (3R )

Germany Netherlands Sweden

BHEANIESCE MR
(KACST)




D, Ongoing cooperation

Asteroid and Chang’ E-6 missions

Asteroids Exploration Mission = Chang’ E-6 Exploration Mission

O Near-earth asteroid 2016HO3 O Lunar samples return
exploration

O Main-belt comet 133P exploration ERCalliforpayloads

~AF

For more information:
O Call for 8 types of payloads Www.Cnsa.gov.cn

O Call for onboard project schemes

N
w



mgﬁ Cooperation Initiatives for the ILRS

C L EP

Cooperation initiatives

A shared growth through discussion and collaboration
A community of shared destiny in the earth-moon system

]
Objectives

Construction and operation of human s first sharing
platform in Lunar South Pole, supporting long-term, large-
scale scientific exploration, technical experiments, and
development and utilization of lunar resources.
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* Sci, objectives.

* Engi. objectives

* Mission
configuration

* Implementation
ways

Strategy
Trend
planning
Route map

* Overall plan

* Collaborative
Design

* Co-simulation,
etc

Technology
Sci. data
Joint research

* Tech exchange;
* Tech. leverage;
* AIT

Launch
Running
Exploration
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9 Deep Space Exploration Prospects
8

MARS ORBIT

CHINA'S CONTRIBUTION

wewrri

Mars Orbital Mission

Robotic Missions Volatile .
Prospdcting = % B Mars Exploration
5 T8 m Asteroids Exploration

IN LEO ‘\ :
W'y 4 X i B Jovian and Interstellar
EARTH ORBIT 1 / 4 Exploration
¥ @ILRS ; .
. Operations
CE-G, CE'7' CE'8' ssian Crew Transportation

stem

Lunar Exploration Exploration beyond Moon

ISECG GER3 (2018.2)

26



.

>

’,/

, 8
R
» ? L
PR
o
>

Neptune

.
..



