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Current Status of Mars Exploration

~1.2: MARS 1M No. 1 /MARS 1M No. 2
= A47: Perseverance October 10/ October 14, 1960
O JJ\I|Y 30,2020 Both destroyed during launch
46: Tianwen-1 HPIOrIng-ledero crater 3,4,5,8: MARS 2MV-4 No. 1/Mars 1/ Mars 2MV-3 No, 1/ Zond 2 -
- July 23,2020 October 24/ 1/ 4,1962 30,1964
Broke up in Earth orbit / Radio failure en route / Stranded in Earth orbit / Radio failure en route

Orbiting Mars, rover landing to come

45: Hope
July 19,2020
Orbiting Mars

44: InSight
May 5,2018
Landed at Elysium Planitia

43: ExoMars TGO / Schiaparelli

esa™" March 14,2016
Orbiting Mars / Crash-landed
oy
42: MAVEN 2
=== November 18,2013
Orbiting Mars '
|
"
41: Mars Orbiter Mission . $
November 5,2013 |
- Orbiting Mars

40: Mars Science Laboratory Curiosity
= November 26,2011
Exploring Gale Crater

A

39: Phobos-Grunt / Yinghuo-1
e - November 8,2011
- Stranded in Earth orbit

= 38: Phoenix
August 4,2007
Landed at northern polar region, returned data

37: Mars Reconnaissance Orbiter
August 12, 2005

=
Orbiting Mars
35, 36: Mars Exploration Rovers
“ Opportunity and Spirit
June 7/ July 10,2003

Meridiani Planum / Gusev Crater

34: Mars Express / Beagle 2 lander
June 2,2003
Orbiting Mars / Lost after separation

ey «
1iis - *.

31: Mars Climate Orbiter
December 11,1998

33: Mars Odyssey g
April 7,2001
Orbiting Mars

32: Mars Polar Lander / Deep Space 2

- January 3,1999
== Crashed onsurface

6,7:Mariner 3 /Mariner 4 ‘
November 5/ November 28, 1964
Payload fairing failed to open / First flyby and picture return

INg 9,10: Mariner 6 / Mariner 7

| February 25/ March 27, 1969 -
Both flew by, returned pictures
Y 11,12: Mars 1969 A/ Mars 1969 B
March 27 / April 2,1969 %

Both destroyed during launch

13, 17: Mariner 8/ Mariner 9 .
. May 8/May 30,1971
=i Destroyed during launch / First probe to orbit Mars

14,15, 16: Cosmos 419 / Mars 2 / Mars 3
\ May 10/May 19/May 28,1971
Failed in Earth orbit / Lander crashed / Lander failed

\ . 18,19, 20, 21: Mars 4 /Mars 5/ Mars 6 / Mars 7
July 21/ July 25/ August 5/ August 9,1973
Missed planet / Orbited planet / Lander failed (6 and 7)

August 20/ September’9, 1975 W

‘ 22,23:Viking 1/ Viking 2
I Both landers and orbiters returned data
|

24,25: Phobos 1/ Phobos 2 .
July 7/ July 12,1988
Lost communication en route / Lost communication near Phobos

26:Mars Observer =
September 25,1992
Lost communication near Mars

27: Mars Global Surveyor
November 7, 1996
Orbited and returned data

=

v R 28: Mars 96 —
November 16, 1996 —
Destroyed during launch

29:Mars Pathfinder
December 4, 1996
Landed Ares Vallis
Deployed Sojourner rover

30: Nozomi
July 4,1998 n
Missed planet

Destroyed during orbit insertion



Tianwen-1 Mission

Launch 2020.7.23 Land 2021.5.15 Rove 2021.5.22
Wenchang, Hainan Landing of the lander-rover Martian surface roving

integrated assembly

}*ﬁ . . A
o Orbiting, landing and roving at one time
v Distance 1921m




Scientific Objectives of TW-3

Primary Objective: Traces of life on Mars

Martian habitability

Evolution of climate and habitable environments Geological structures and internal processes

@ Evolution of the surface water environment on Mars
' @ Atmosphere, dust and water activities
® Solar wind and atmospheric escape
@ Water and volatile spatiotemporal evolution

@ Material composition of Martian crust
. @ Material composition and evolution of Martian
| mantle
! ® Impact flux and temporal distribution of
geological tectonic activity
@ Core, mantle and crust genesis and early

evolution



Feasibility of Scientific Objectives
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Objective 3 Objective Systems Analysis Process
17 Mission Scenarios System Design

J’ Use Case Diagram
123 capability Requirements Scenario Analysis
" Activity Diagram
. . Behavior Analysis
1+7 Engineering General System

Capability

System . .
Jidebl Probe Launch Vehicle Launch Site .
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Composition System System System Landing Zi::f::ii?m s

Site
TT&C Ground Planetary

b h System
System || Application System || Protection System Mission
Architecture Design




Rendezvous and Docking Waiting in Mars

Earth Orbiter and Mars Orbiter (MO) e bt
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China's Planetary Protection Standards

COSPAR Planetary China's Planetary
Protection Policy rotection Standard

COSPAR BUSINESS |

Ces vio

Editorial to the New Restructured and Ed
COSPAR Policy on Planetary Protection

vpeoie N RS 3G ORI [ %K bR dE

GB/T 44197—2024

COSPAR Policy on Planetary Protection

The COSPAR Fanel an Plonstory Frosscion ssablihed o subcommines in 2023 12 propose a es
o the COSPAR Palicy on Planetary Frotscion. Upon endorsemant o the new version of the |

Ponel members o | March 20724, the texs was submited o the COSPAR Bureou for voldaion

pproved by the Bursay on 20 March 2024. Below follows o brief explanion fo the new versi Table of Contents
Pokicy, which s publshed hereaherinthe Spocs Ressorch Tadoy jourmal

1. Preamble 15
Chapters 1and 2 - Preamble and Policy Statement 2. Policy Statement 16
The previous 2021 wersion of the COSPAR Folicy, mprasented a Policy document which hod un
i 3. Role of the COSPAR Panel on Planetary Protection 16
of the saxt. This new varsion buikds on the 2021 best and refless afioial ond srucural adjus
chinve comsiiency and beser undessanding of e Paicy and ol i componers. Tha cone :
puch auialines in i whal has been @ 4. Key 4 Nl 3 4= E -
he Panel o voclted by th Buresy prevsy 4.1 Explorotion Assumpiions 7 R=E i 1T
- R | 4.2 Environmental Conditions for Replication 17
pared ta the 2021 varsian, the Praan ey dogs | 2] f e e ] b e 8
dhiven and case-adapled Ive. prescriplive) approoch to the formulation and implemeniatan of 4.4 Biological Exploration Period 18 Planetary protection requirements for deep space probe
Therew th rodlesy 4.5 Life Detection and Somple Return “False Positives” 18
the palicy satement and the technical guidelines
4.6 Crewed Missions to Mars 18

The preamble refevences the relevant orficles of he Outer Spoce Trealy of 1967. The previous 202

ol refereaced Aricla IX which require State Partes 1o avoid hormiul camamination during 5.C s o 19
missians (ferward contaminasan] and aveding adherse changes o Earihs environment during .

veturn (fackuard cantaminasion). The naw version adds Aricle V110 address the roles o respes

o oll nasional acivites to include both governmental agencies ond non-gevemmersal eniifes. 6. Guideli 23
611 Biological Control 23
SR T 6.1.1 Numerical Impl for Forward C Coleulations 23
_ 6.1.2 Category Ill ond IV Missions 24
6.2 Missions to ley Worlds 24
61.2.2 Missions to Mars 24
61.2.2] Cotegory lll for Mors 24
6.1.2.2.2 Category NVa for Mars . . 25
6.1.2.2.3 Category Vb Life Detection and Sample Return Missions for Mars __ 25
6.1.2.2.4 Category IVe Special Region Access for Mars 26
6.2 Orgarics Inventory 26
6.2 Category I, lla and Ilb Missions to the Moon 26
6.2.2 Category Ill and IV Missions 27
6.3 Cleanroom 27
6.4 Trcjectory Biasing 27
6.5 Category V: Restricted Earth Return 27
6.5.1 Sample Return Missions 27 P PV

6.5.2 Sample Return from Small Solar System Bodies 28 2024-07-24 %4 2025-02-01 %t
6.6 Crewed Mars Missions 29
7. Reporting on Mission Activities 30

Spoce Reseorch Todoy  N220 uly 2024 n




Planetary Protection Categories

Table 1. Planetary Protection Categories in
relation to target bodies

Table 2. An example of the guidelines that
may be considered based on planetary
protection categories

Category

Mission Type

Target Body

Flyby, Orbiter, Lander

Undifferentiated, metamorphosed
asteroids; lo; others to-be-defined
(TBD)

Flyby, Orbiter, Lander

Venus; Moon (Cat. I, lla & Ilb);
Comets; Carbonaceous Chondrite
Asteroids; Jupiter; Saturn; Uranus;
Neptune; Ganymede*; Callisto;
Titan™; Triton™; Pluto/Charon™;
Ceres; Kuiper-belt objects > 2 the
size of Pluto™®; Kuiper-belt objects
< Va the size of Pluto; others TBD

Flyby, Orbiters

Mars; Europa; Enceladus; others
TBD

v

Landers

Mars (Cat. IVa, IVb, & IVc);
Europa; Enceladus; others TBD

Guidelines
Category Mission | Cloanroom Tru.iec.rory Inadvertent | Organic | Biological
Documentation Biasing Impact Inventory | Control
| Yes Yes - - -
I (I 1a, & lib) Yes Only outer Yes - llb only -
planets
and their
satellites;
refer to
Section 6.3
] Yes Yes Yes Yes Yes Yes
IV (IV.IVq, Vb, IVc) Yes Yes Yes Yes Yes Yes
V "Restricted Earth
es:l ricled tar Yes Yes Yes - Yes Yes
return
v Um:lesrncted Earth Yos ) Yes ) ) )
return

V "Restricted Earth return”

Mars; Europa; Enceladus; others
18D

V "Unrestricted Earth return"

Venus, Moon; others TBD

-10 -




Planetary Protection Categories for Tianwen-3 Mission

Tianwen-3 is classified as a Category V restricted Earth
return mission

-

Planetary Protection Design Specification
for Tianwen-3 Mission (V1.0)

Forward planetary Backward planetary
protection protection

-11 -



Planetary Protection Requirements

Planetary Protection-related Systems

Probe
System

Launch
Vehicle
System

Launch
Site
System

Landing
Site
System

Planetary
Protection
System

The planetary protection-related systems are being developed in

accordance with the requirements of national standards and
planetary protection design specifications.

-12 -




According to the Planetary Protection Policy of COSPAR, Mars sample-
return missions fall under the category of Class V restricted return missions,
measures must be taken to avoid bidirectional cross-contamination between
Earth and Mars.

For the Tianwen-3 mission, we attach great importance to planetary
protection work. We have established a dedicated Planetary Protection System,
formulated relevant technical standards and specifications, and carried out
comprehensive forward and backward planetary protection efforts. These
initiatives aim to faithfully fulfill international conventions, effectively support
mission objectives, and demonstrate the responsibilities of a major
responsible country

- 13 -
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