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Like Chang’e 5 (shown, artist’s 

impression), Chang’e 6 will return 

lunar surface samples – but 

this time they’ll be from the 

mysterious far side of the Moon
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O
n 16 December 2020, the 

return capsule of the 

Chang’e 5 mission landed 

in China’s Inner Mongolia 

Autonomous Region. It had 

travelled hundreds of thousands of miles 

from the Moon, carrying 1,731g (61 oz) 

of precious lunar dust. Remarkably, this 

UHSUHVHQWHG�WKH�ƅUVW�OXQDU�VDPSOH�UHWXUQ�

mission since the USSR’s Luna 24 brought 

back 170g (6 oz) in August 1976. There will 

be no 44-year wait this time though, as 

China is planning to launch its next lunar 

sample-return mission this year, with  

an expected May launch date.

Chang’e 6 is bound for the far side of 

WKH�0RRQ�DQG�ZLOO�EH�KXPDQLW\ŝV�ƅUVW�

sample from the region, representing 

DQ�LPSRUWDQW�V\PEROLF��VFLHQWLƅF�DQG�

possibly strategic win for the rising space 

power. The mission was originally a 

back-up for Chang’e 5 and is composed 

of four independent modules: the lander, 

the ascender, the orbiter and the return 

vehicle, with an estimated total mass 

of 8,200kg (18,077lb). It will launch from 

the Wenchang Space Launch Centre on 

China’s current most powerful rocket, the 

Long March 5. 

Once Chang’e 6 enters lunar orbit, 

the lander will separate from the orbiter 

vehicle and descend to the lunar surface, 

performing a fully autonomous soft 

landing in the South Pole–Aitken (SPA) 

Basin, a 2,500km-diameter (1,550 mile) 

impact crater on the far side of the 

Moon. It is understood to be the largest, 

deepest and oldest crater on the Moon 

(4.2–4.3 billion years), with an unusual 

China is set to return the first-ever rocks from  

the Moon’s far side. Jean Deville and Blaine Curcio
take a look at what the mission has in store 

journeys to the  
lunar far side
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geochemical composition that is different from the 

rest of the lunar surface. 

To date, China’s Chang’e 4 lander and rover are the 

only spacecraft to have touched down on the lunar 

far side. It’s been surveyed by 

several lunar orbiter missions, 

but as the Soviet and US 

missions of the ’60s and ’70s 

remained on the near side, 

no samples have ever been 

retrieved from the region. 

The samples Chang’e 6 

collects will enable further 

study of the region’s composition, giving scientists 

a much better understanding of the formation of 

the Moon. The impact that created the SPA is also 

believed to have excavated deep into the lunar crust, 

which could potentially provide insights into the 

geological composition of the lunar interior. 

Once on the surface, the Chang’e 6 lander has a 

drilling capacity of up to 2m. The lander is expected 

to scoop up around 2kg (4.4lb) of material (about the 

same as the previous mission) which it will transfer 

to the sample-return container 

using a robotic arm. This will 

then be stored in the ascender, 

which will launch from the top 

of the lander and rendezvous 

with the orbiter. The samples 

will then transfer to the return 

vehicle to head back to Earth. 

When they are 5,000km (3,100 

miles) from Earth, the return vehicle will separate 

from the orbiter ready for atmospheric re-entry. 

3DUDFKXWHV�ZLOO�FDUU\�WKH�FDSVXOH�WKURXJK�LWV�ƅQDO�

stages to land in Siziwang Banner, Inner Mongolia. 

While the Chang’e 5 mission lasted 22 days, 

Chang’e 6’s duration is expected to be 53 days, 

China’s previous Chang’e 5 

return capsule touched down 

successfully in Ulanqab, Inner 

Mongolia on 16 December 2020

In 2019, the Chang’e 4 

ODQGHU�EHFDPH�WKH�ƅUVW�

craft in history to land on 

the far side of the Moon

A sample of 

lunar regolith 

returned by 

Chang’e 5

“China’s Chang’e 4 lander 
and rover are the only 

spacecraft to have touched 
down on the lunar far side”

X
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largely due to the added complexity of landing 

on the far side of the Moon. As the far side 

never faces Earth, due to a phenomenon 

known as tidal locking, the lander will 

communicate with the Chinese 

teams on the ground using the 

Queqiao-2 relay satellite.

The nascent lunar Queqiao 

satellite constellation is a key 

part of China’s long-term 

lunar plans. It will support the 

upcoming Chang’e 7 and 8 

missions as well as Chang’e 6, 

and helps pave the way for the 

upcoming International Lunar 

Research Station (ILRS), a joint 

Chinese–Russian megaproject 

planned for the 2030s, which will 

aim to establish a long-term presence 

on the lunar surface. This makes Chang’e 

6 an important part of China’s long-term 

space programme.

The bigger picture
China’s lunar exploration efforts are managed by the 

China Lunar Exploration Program (CLEP), a sub-unit 

of the China National Space Administration (CNSA). 

The programme consists of four phases: 

z Phase 1: Chang’e 1 and 2, which reached lunar orbit 

in 2007 and 2010, undertaking mapping and remote 

sensing missions. 

z Phase 2: Chang’e 3 and 4 (plus Queqiao-1), which 

placed a lunar lander and rover on the Moon’s 

surface in 2013 and 2018.

z Phase 3: Chang’e 5, which collected 

lunar samples in the Moon’s Mons 

Rümker area in 2020 and returned 

them to Earth.

z Phase 4: Chang’e 6, 7 and 

8, which will aim to develop 

technologies for long-term 

exploration of the Moon, and 

prepare for China’s future lunar 

station, the ILRS. The last two 

PLVVLRQV�DUH�H[SHFWHG�WR�Ɔ\�LQ�

2026 and 2028 respectively. 

Despite not formally starting 

until 2004 – more than 30 years 

DIWHU�WKH�86ŝV�ƅUVW�$SROOR�PLVVLRQV�

– China’s lunar exploration interests 

date to the early 1990s, when proposals 

were considered under a national high-tech 

development plan known as Program 863. But 

lunar plans only formally began after China orbited 

WKHLU�ƅUVW�DVWURQDXW��<DQJ�/LZHL��LQ�������6LQFH�WKHQ��

WKH�FRXQWU\�KDV�VHHQ�ƅYH�FRQVHFXWLYH�VXFFHVVIXO�

missions, each helping to “cross the river by feeling 

the stones” – a Chinese phrase for navigating a 

complex situation by small, measured steps.  

:LWK�HYHU�PRUH�DPELWLRXV�DQG�KLJKHU�SURƅOH�

missions, China has built up a world-class space 

infrastructure, becoming a highly regarded potential 

partner for space programmes across the world. But 

any country with a substantial lunar programme 

International instruments
Collaboration is an increasingly important aspect of lunar exploration

In April 2018, the China National Space 

Administration put out a call for 

international partners to submit 

proposals for experiments Chang’e 6 

could carry to the Moon. A total of 10kg 

(22lb) of payload mass was available 

and the following four were selected.

DORN (Detection of Outgassing Radon) 

An alpha spectrometer that will study the 

transportation dynamics of radon and 

other elements between the lunar soil, 

known as regolith, and the exosphere, the 

Moon’s extremely thin atmosphere. The 

instrument is being provided by the 

French Research Institute of 

Astrophysics and Planetology (IRAP). 

INRRI (INstrument for landing – Roving 

laser Retroreflector Investigations)

INRRI is a passive laser retro-reflector 

that will be available for future lunar 

missions to use for optical range-

finding. It is being built at the SCF Lab  

in Rome, Italy.

NILS (Negative Ions on Lunar Surface) 

A mass spectrometer to measure the 

negative ions that are emitted from the 

lunar surface due to its interaction with 

the solar wind. The NILS instrument is 

the brainchild of the Swedish Institute 

for Space Physics. 

ICUBE-Q 

A cubesat that aims to detect traces of 

ice on the lunar surface. It is being 

constructed by the Islamabad Institute 

of Science and Technology in Pakistan, 

with co-operation from Shanghai Jiao 

Tong University. 

The French-

built DORN 

instrument

S The far side: 

Chang’e 6 is aiming 

for the SPA Basin 

where it will land on 

the southern edge 

of Apollo crater

Lunar  

Chang’e 6  

SPA Basin

X

Apollo crater
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needs good reasons for embarking on such a 

programme. Lunar missions cost billions of dollars, 

SUHVHQW�D�VLJQLƅFDQW�ULVN�DQG�RFFXS\�PDQ\�RI�D�

FRXQWU\ŝV�EULJKWHVW�WHFKQLFDO�PLQGV��&KLQDŝV�UHDVRQV�

DUH�VRPHWLPHV�RSDTXH�EXW�VHHPLQJO\�PDQLIROG��

LQFOXGLQJ�VFLHQWLƅF�SURJUHVV��UHVRXUFH�XWLOLVDWLRQ��

LQWHUQDWLRQDO�GLSORPDF\�DQG�VRIW�SRZHU���

Why the Moon matters 
6FLHQWLƅF�DGYDQFHPHQWV�IRUP�D�SLYRWDO�DVSHFW��ZLWK�

D�IRFXV�RQ�DGYDQFLQJ�WKH�XQGHUVWDQGLQJ�RI�OXQDU�

JHRORJ\��JHRFKHPLVWU\�DQG�WRSRJUDSK\��7KHVH�LQ�WXUQ�

FDQ�SURYLGH�YDOXDEOH�LQIRUPDWLRQ�RQ�WKH�HDUO\�KLVWRU\�

RI�WKH�6RODU�6\VWHP�DQG�(DUWK��7KH�0RRQŝV�SUR[LPLW\�

WR�(DUWK�LV�DOVR�D�NH\�HQDEOHU�IRU�&KLQD�WR�GHYHORS�

VSDFH�EDVHG�WHFKQRORJLHV�LQ�DUHDV�VXFK�DV�ELRORJ\��

PHGLFLQH�DQG�DVWURQRP\�

5HVRXUFH�H[SORUDWLRQ�LV�DQRWKHU�NH\�GULYHU�RI�

&KLQDŝV�OXQDU�HQGHDYRXUV��&KLQD�LV�YHU\�LQWHUHVWHG�

LQ�WKH�SRWHQWLDO�SUHVHQFH�RI�LFH�LQ�WKH�SHUPDQHQWO\�

VKDGHG�UHJLRQV�DW�WKH�0RRQŝV�SROHV�Ś�DQ�LQWHUHVW�

VKDUHG�E\�RWKHU�PDMRU�VSDFH�SRZHUV��7KLV�FRPPRQ�

LQWHUHVW�LV�UHƆHFWHG�LQ�UHFHQW�DQG�XSFRPLQJ�PLVVLRQV�

IURP�WKH�86��&KLQD��,QGLD�DQG�RWKHUV�WDUJHWLQJ�WKH�

OXQDU�VRXWK�SROH��1RWDEO\��LFH�FDQ�EH�KDUYHVWHG�IRU�

ZDWHU��R[\JHQ�DQG�K\GURJHQ��WKH�ODWWHU�WZR�VHUYLQJ�DV�

D�URFNHW�SURSHOODQW�FRPER��7KH�0RRQ�LV�DOVR�NQRZQ�

WR�KDYH�QRWHZRUWK\�FRQFHQWUDWLRQV�RI�KHOLXP����D�

rare resource crucial for nuclear fusion. 

$GGLWLRQDOO\��&KLQD�HQYLVLRQV�WKH�0RRQ�DV�

a potential source for substantial economic 

GHYHORSPHQW��:KLOH�REYLRXVO\�WR�EH�WDNHQ�ZLWK�D�

JUDLQ�RI�VDOW��LQ�ODWH�������SURPLQHQW�&KLQHVH�VSDFH�

LQGXVWU\�ƅJXUH�%DR�:HLPLQ�SURSRVHG�WKH�FUHDWLRQ�RI�

D�QHZ�VSDFH�HFRQRP\�KH�GXEEHG�şWKH�(DUWKŚ0RRQ�

(FRQRPLF�=RQHŠ��SURMHFWLQJ�DQ�HFRQRPLF�RXWSXW�RI�

XS�WR�����WULOOLRQ�E\��������

$V�IRU�GLSORPDF\�DQG�VRIW�SRZHU��VHYHUDO�SUHYLRXV�

&KDQJŝH�PLVVLRQV�KDYH�IHDWXUHG�LQVWUXPHQWV�IURP�

LQWHUQDWLRQDO�SDUWQHUV��DQG�&KDQJŝH���ZLOO�KDYH�IRXU�

VFLHQWLƅF�LQVWUXPHQWV�RQ�ERDUG�IURP�)UDQFH��,WDO\��

6ZHGHQ�DQG�3DNLVWDQ��DGGLQJ�D�GLSORPDWLF�GLPHQVLRQ�

to the missions.

/RQJHU�WHUP��WKH�MRLQW�&KLQHVHŚ5XVVLDQ�OXQDU�

VWDWLRQ��WKH�,/56��LV�EHLQJ�WRXWHG�DV�DQ�DOWHUQDWLYH�WR�

WKH�86�OHG�$UWHPLV�SURJUDPPH��$V�RI�0DUFK�������VL[�

S Chang’e 6 will 

blast off from 

Wenchang on 

a Long March 5 

rocket, just like 

Chang’e 5 in 2020

Chang’e 4’s Yutu-2 rover was 

WKH�ƅUVW�WR�HYHU�H[SORUH�WKH�

Moon’s far side and is still 

trundling the surface today
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Blaine Curcio (left) and Jean Deville (right) 

are co-founders of Dongfang Hour,  

a website (dongfanghour.com) and YouTube 

channel focused on China’s space sector
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The Queqiao lunar constellation

Satellites orbiting the Moon are key to operations on the far side

One of the biggest problems with landing 

a mission on the lunar far side is that 

spacecraft can’t communicate directly 

with Earth from the surface, as the Moon 

itself blocks radio signals. To resolve 

this, China uses relay satellites to convey 

signals from the surface back to Earth. 

7KH�ƅUVW�RI�WKHVH��4XHTLDR��ODXQFKHG�

on 20 May 2018. It is in a halo orbit 

around the Earth–Moon L2 Legrange 

point, which is directly behind the Moon 

ZLWK�UHVSHFW�WR�(DUWK��4XHTLDR�KHOSHG�

VXSSRUW�WKH�&KDQJŝH���PLVVLRQ��WKH�ƅUVW�

ever to land on the lunar far side when 

it touched down within the Von Kármán 

FUDWHU�LQ�-DQXDU\�������7KH�4XHTLDR���

relay satellite, launched in March 2024, is 

a larger craft weighing 1,200kg (2,645lb). 

4XHTLDR���ZDV�SODFHG�LQ�IUR]HQ�HOOLSWLFDO�

lunar orbit, meaning it can support 

missions across the whole of the Moon. 

$�IXWXUH�FRQVWHOODWLRQ�RI�4XHTLDR�

satellites has also been proposed, which 

could provide not just communications 

but also navigation and remote-sensing 

services. Details are still largely unknown, 

EXW�LWŝV�WKRXJKW�WKH�ƅUVW�SKDVH��4XHTLDR�

v1.0, could be in place by 2030. It would 

FRQVLVW�RI�4XHTLDR���DQG�WKH�IXWXUH�

4XHTLDR����DV�ZHOO�DV�WKH�7LDQGX���DQG�

7LDQGX���WHVW�VDWHOOLWHV�ZKLFK�ZRXOG�Ɔ\�

in formation to test lunar satnav and 

communication technologies. 

4XHTLDR�Y�����FRPSULVLQJ����VDWHOOLWHV��

would then be deployed between 

2030 and 2040, and would enable 

improved remote-sensing capabilities, 

higher bandwidth (1–10 GB/s) and 

EHWWHU�SRVLWLRQLQJ�UHVROXWLRQ��7KH�ƅQDO�

generation, deployed in the 2040s, would 

have even higher performance and could 

also act as interplanetary relay stations.

Queqiao at L2 

Legrange point

Com
m

unication to

and from
 Chang’e

Communication to
and from Earth

Lunar far side

FRXQWULHV�LQ�DGGLWLRQ�WR�&KLQD�DQG�5XVVLD�KDG�VLJQHG�

XS��QDPHO\�6RXWK�$IULFD��3DNLVWDQ��(J\SW��%HODUXV��

9HQH]XHOD�DQG�$]HUEDLMDQ��

7KH�VDPSOHV�WKHPVHOYHV�ZLOO�DOVR�SURYLGH�

opportunities for international collaboration. 

:KHQ�&KDQJŝH��ŝV�VDPSOHV�ZHUH�UHWXUQHG�WR�(DUWK��

WKH�&KLQHVH�JDYH�GRPHVWLF�LQVWLWXWLRQV�LQLWLDO�

SULRULW\�DFFHVV�WR�WKHP�EHIRUH�JUDQWLQJ�DFFHVV�WR�

LQWHUQDWLRQDO�SDUWQHUV�����\HDUV�ODWHU��,WŝV�H[SHFWHG�WKH�

&KDQJŝH���VDPSOHV�ZLOO�EH�WUHDWHG�WKH�VDPH�ZD\��

7KH�&KDQJŝH���DQG���VDPSOHV�JLYH�&KLQD�DQ�

important bargaining chip in international space 

GLSORPDF\��ZLWK�1$6$�KDYLQJ�DSSOLHG�WR�UHFHLYH�

&KDQJŝH���VDPSOHV�LQ�ODWH������DIWHU�UHFHLYLQJ�

SHUPLVVLRQ�IURP�WKH�86�JRYHUQPHQW�WR�GR�VR��1R�

GRXEW�WKH\�DQG�RWKHU�LQVWLWXWLRQV�ZLOO�EH�HYHQ�PRUH�

HDJHU�WR�JHW�WKHLU�KDQGV�RQ�WKH�OXQDU�URFNV�&KDQJŝH���

EULQJV�EDFN�IURP�WKH�OXQDU�IDU�VLGH��VR�WKH\�FDQ�WDNH�

WKH�ƅUVW�HYHU�ORRN�DW�WKLV�P\VWHULRXV�ZRUOG�WKDW�LV�

XVXDOO\�KLGGHQ�IURP�RXU�YLHZ�

Scientists at the University 

of Hong Kong study 

Chang’e 5’s lunar samples




