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Back of beyond: NASA’s 

Artemis II trip to the Moon’s far 

side is just one of the missions 
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From the 
Moon to Mars, 
Ezzy Pearson

looks ahead 
to what space 
missions 
and science 
innovations 
the new year 
has in store
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Roving the Moon

The Moon has had something of 

a renaissance in the last decade, 

with more nations and even private 

companies setting their sights on its 

grey surface. Whereas missions in the 

1960s and ’70s focused on the well-lit 

equator and the relative safety of the 

lunar near side, these new missions are set 

for a more challenging time.  

Around May, the Chinese space agency 

plans to send its Chang’e 6 sample-return 

mission to the Moon’s far side. Its landing 

site is in the South Pole–Aitken Basin, a 

2,500km-diameter, 8km-deep impact 

crater formed over four billion years ago. 

Over its 53-day mission, Chang’e 6 will 

use a drill to bring up soil samples from up 

to 2m below the surface. These will then 

be stowed in an ascent vehicle, launched 

into orbit and caught by a lunar orbiter for 

UHWXUQ�WR�(DUWK��7KLV�ZLOO�EH�WKH�ƅUVW�WLPH�

planetary geologists have got a close 

look at rock from the lunar far side, and 

will help researchers understand the full 

context of how the Moon has grown and 

changed over history. 

While great care will be taken to ensure 

samples remain uncontaminated, there 

are some substances that will melt or 

boil when brought back to the temperate 

climes found on Earth. These so-called 

volatiles cover a range of very important 

chemicals such as carbon dioxide, 

methane and – most critically – water.

Water is vital to both life and many 

geological processes on Earth, which is 

Two rovers are set to reveal a whole new side of the Moon in 2024

why there was great excitement when 

India’s Chandrayaan-1 orbiter found 

evidence of water lurking at the Moon’s 

southern pole in 2009. The Sun shines low 

over this region, casting long shadows 

that create dark corners in craters, 

untouched by sunlight for billions of years, 

meaning they’ve been able to trap water 

from far into the Solar System’s past.

Unfortunately, this means accessing 

this water requires venturing into these 

dark shadowy regions. This is why 

NASA’s latest rover, the Volatiles 

Investigating Polar Exploration 

Rover (VIPER), due to head to the 

0RRQ�LQ�1RYHPEHU��ZLOO�EH�WKH�ƅUVW�

planetary rover equipped with headlights. 

7KH�PLVVLRQ�ZLOO�DOVR�EH�1$6$ŝV�ƅUVW�

ever venture to the southern pole, its 

ƅUVW�DXWRQRPRXV�OXQDU�URYHU�DQG�LWV�ƅUVW�

landing mission to the Moon since Apollo 

17 in 1972. 

Over its 100-day mission, VIPER aims 

to track down any water and assess its 

SRWHQWLDO�ERWK�DV�D�VFLHQWLƅF�WRRO�DQG�DV�

a resource for future lunar missions. As 

well as headlights, the rover has a novel 

drive system that allows each wheel to 

move independently. This will help VIPER 

navigate the loose-packed lunar soil and 

challenging terrains, change direction 

without turning and even ‘swim’ through 

the dust to free itself should it get stuck. 

It’s uncertain what form the water could 

take – ice, frost or mixed in with the lunar 

soil – but VIPER’s cameras will assess 

the area for the most promising-looking 

spots. It will then drill to bring up material 

from up to 1m below the surface, using its 

spectrometers to examine it for water as 

well as other volatiles and minerals. 

From the far side to its darkest corners, 

the Moon has kept parts of itself hidden 

for billions of years. In 2024, at least some 

of its secrets are set to be brought into 

the light. 

S Chang’e 6’s landing site, the deep South 

Pole–Aitken Basin on the Moon’s far side

Slated for November, 

9,3(5�LV�1$6$ŝV�ƅUVW�
mobile robotic mission  

to the Moon

VIPER has been designed 

to deal with every terrain 

the Moon can throw at it

Chang’e 6 will 

FROOHFW�WKH�ƅUVW�
ever samples 

from the far 

side of the 

Moon
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The missions will explore the skies and moons above the Red Planet 

This August and September will see 

the latest launch window to Mars, an 

opportunity that comes around once 

every two years to send a mission to the 

Red Planet. This year several missions 

are taking advantage, but rather than 

focusing on the surface of the planet, they 

will look towards what happens above it.

NASA’s Escape and Plasma 

Acceleration and Dynamics Explorers 

(EscaPADE) spacecraft will launch this 

year, set to enter into orbit in September 

2025. The mission will consist of two 

spacecraft, orbiting and working in 

tandem to better understand how the 

planet’s atmosphere and magnetosphere 

interact, both with each other and 

ZLWK�WKH�VRODU�ZLQG�WR�JXLGH�WKH�ƆRZ�RI�

particles and energy around the planet. 

One key area of study will be how the 

solar wind may have contributed to the 

loss of the planet’s atmosphere.

They will be joined in their journey 

to the Red Planet by the Japanese 

Aerospace Exploration Agency’s Martian 

Moons eXploration (MMX) mission, 

which will turn its gaze on Mars’s two 

diminutive moons. The spacecraft will 

spend much of its time keeping pace 

with 23km-wide Phobos, undertaking 

a detailed survey of its surface. Then in 

August 2025, it will perform the most 

daring part of its mission by touching-

down on Phobos to collect up to 10g of 

material to bring back to Earth. 

7KH�FUDIW�ZLOO�WKHQ�FRQGXFW�VHYHUDO�Ɔ\�

bys of 15km-wide Deimos, before leaving 

Mars orbit in August 2028, arriving back at 

Earth in July 2029. The data from both the 

ƆLJKW�DQG�WKH�UHWXUQHG�VDPSOH�ZLOO�DQVZHU�

many questions about the moons, such 

as whether they were once a part of Mars 

that was chipped off during an impact, or 

whether they came from elsewhere before 

being captured by the planet’s gravity.  

A potential third mission from the 

Indian Space Research Organisation 

could also be on its way. Mars Orbiter 

Mission-2 (also called Mangalyaan-2) 

was initially announced with a 2024 

launch date, but little has been revealed 

VLQFH��:KHWKHU�LW�ƆLHV�WKLV�\HDU�RU�GXULQJ�

the next launch window, the mission 

will consist of an orbiter looking at the 

planet’s atmosphere, with a particular 

focus on dust in Mars’s orbit, determining 

whether it originates from the planet or 

the moons.

Whatever missions do make it on their 

way this year, it’s the skies above Mars 

that will take centre stage in 2024. 

The skies 
above Mars

EscaPADE will 

throw light 

on how solar 

winds can strip 

planets of their 

atmosphere

MMX heads to 

Phobos and 

Deimos, and even 

plans to return 

surface samples

Two EscaPADE spacecraft  

will work in tandem to study 

the Martian atmosphere  

and magnetosphere
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Vera Rubin 
The observatory will take 
its first look at the sky

Over a decade DIWHU�ZRUN�EHJDQ�RQ�WKH�

WRS�RI�WKH�&HUUR�3DFK³Q�ULGJH�LQ�&KLOH��

WKH�ƅQDO�WRXFKHV�DUH�QRZ�EHLQJ�SODFHG�

RQ�WKH�QH[W�JUHDW�DVWURQRPLFDO�WRRO��

WKH�9HUD�&�5XELQ�2EVHUYDWRU\��2QFH�

FRPSOHWH��5XELQŝV����P�WHOHVFRSH�DQG�

������PHJDSL[HO�FDPHUD�ZLOO�EH�ODUJH�

HQRXJK�WR�ƅW����IXOO�0RRQV�LQ�D�VLQJOH�

IUDPH��,W�ZLOO�XVH�WKLV�KXJH�FDSDFLW\�WR�

VXUYH\�WKH�HQWLUH�VN\�RQFH�HYHU\�WKUHH�

WR�IRXU�GD\V�IRU�DW�OHDVW����\HDUV��7KHVH�

IUHTXHQW��KLJK�TXDOLW\�PDSV�ZLOO�EH�YLWDO�

IRU�WUDFNLQJ�GRZQ�VXSHUQRYDH��DVWHURLGV�

DQG�DOO�RWKHU�PDQQHU�RI�WUDQVLHQW�REMHFWV�

DQG�HYHQWV��,Q�DGGLWLRQ��WKLV�GHFDGH�RI�

GDWD�ZLOO�FUHDWH�D�PDS�GHHS�HQRXJK�WR�

XQFRYHU�XS�WR����ELOOLRQ�QHZ�JDOD[LHV�DQG�

D�VLPLODU�QXPEHU�RI�VWDUV��FUHDWLQJ�D�PRUH�

FRPSOHWH�FDWDORJXH�RI�WKH�KHDYHQV�WKDQ�

HYHU�EHIRUH�

&RQVWUXFWLRQ�RI�WKH�WHOHVFRSH�ZDV�

FRPSOHWHG�LQ������DQG�DWWHQWLRQ�QRZ�

WXUQV�WR�LQVWDOOLQJ�LWV�LQVWUXPHQWV��2QH�RI�

WKH�PRVW�LPSRUWDQW�PLOHVWRQHV�LV�VHW�IRU�

WKH�WDLO�HQG�RI�������ZKHQ�WKH�FDPHUDV�

ZLOO�EH�H[SRVHG�WR�WKH�QLJKW�VN\�IRU�WKH�

ƅUVW�WLPH��7KHVH�LQLWLDO�REVHUYDWLRQV�ZLOO�

KHOS�WKH�WHDP�SHUIHFW�WKH�WHOHVFRSHŝV�

IRFXV�DQG�DOLJQPHQW��UHDG\�WR�EHJLQ�

VFLHQFH�REVHUYDWLRQV�LQ�WKH�VSULQJ�RI�������

Europa Clipper
This NASA mission will delve beneath the surface of Jupiter’s mysterious moon

Here on Earth��ZKHUH�WKHUHŝV�ZDWHU��

WKHUHŝV�OLIH��EXW�LV�WKDW�WUXH�HOVHZKHUH�LQ�

WKH�6RODU�6\VWHP"�,WŝV�WKRXJKW�WKDW�RQH�

RI�-XSLWHUŝV�LF\�PRRQV��(XURSD��LV�KRPH�WR�

D�VXEVXUIDFH�RFHDQ�RI�OLTXLG�ZDWHU�WKDW�

FRXOG�SRWHQWLDOO\�EH�KRPH�WR�VRPH�NLQG�

RI�PLFURELDO�OLIH��

7KLV�\HDU��1$6$�SODQV�WR�VHQG�LWV�

Europa Clipper�VSDFHFUDIW�WR�WKRURXJKO\�

LQYHVWLJDWH�WKH�PRRQ�DQG�GHWHUPLQH�KRZ�

OLNHO\�LW�LV�WKDW�OLIH�PLJKW�EH�KLGLQJ�XQGHU�

WKH�LFH��7KH�VSDFHFUDIW�ZLOO�PDS�WKH�PRRQ�

LQVLGH�DQG�RXW��8VLQJ�LWV�FDPHUDV�DQG�

VSHFWURPHWHUV�LW�ZLOO�FUHDWH�D�GHWDLOHG�

DWODV�RI�WKH�HQWLUH�VXUIDFH��ORRNLQJ�IRU�VLJQV�

RI�RUJDQLF�FKHPLFDOV�WKDW�FRXOG�IRUP�WKH�

EXLOGLQJ�EORFNV�RI�OLIH��DV�ZHOO�DV�JDLQLQJ�

D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�JHRORJLFDO�

SURFHVVHV�WKDW�VKDSH�WKH�PRRQŝV�IDFH��

0HDQZKLOH��UDGDU��PDJQHWRPHWHUV�DQG�

JUDYLW\�PHDVXUHPHQWV�ZLOO�DOORZ�(XURSD�

&OLSSHU�WR�ORRN�XQGHU�WKH�VXUIDFH��ƅQDOO\�

FRQƅUPLQJ�ZKHWKHU�RU�QRW�WKH�VXEVXUIDFH�

RFHDQ�HYHQ�H[LVWV��7KHVH�PHDVXUHPHQWV�

ZLOO�EH�DEOH�WR�DVVHVV�WKH�WKLFNQHVV�RI�WKH�

LFH�VKHOO��WKH�GHSWK�RI�WKH�RFHDQ�DQG�HYHQ�

LWV�VDOLQLW\��,W�ZLOO�DOVR�NHHS�DQ�H\H�RXW�IRU�

VLJQV�RI�ZDWHU�SOXPHV�HUXSWLQJ�LQWR�WKH�

PRRQŝV�DWPRVSKHUH��ZKLFK�KDYH�EHHQ�

KLQWHG�DW�E\�RWKHU�REVHUYDWLRQV�

(XURSD�&OLSSHU�LV�GXH�WR�ODXQFK�LQ�

2FWREHU��EXW�ZRQŝW�UHDFK�WKH�-XSLWHU�

V\VWHP�XQWLO�$SULO�������8SRQ�LWV�DUULYDO��

WKH�VSDFHFUDIW�ZRQŝW�EH�DEOH�WR�RUELW�

WKH�PRRQ�GLUHFWO\�DV�LW�OLHV�LQ�DQ�DUHD�RI�

LQWHQVH�UDGLDWLRQ�FUHDWHG�E\�-XSLWHUŝV�

VWURQJ�PDJQHWLF�ƅHOG��,QVWHDG��WKH�

VSDFHFUDIW�ZLOO�Ɔ\�LQ�D�ZLGH��ORRSLQJ�RUELW�

DURXQG�WKH�SODQHW��VZRRSLQJ�LQ�SDVW�WKH�

PRRQ�WR�JHW�DV�FORVH�DV���NP�IURP�WKH�

VXUIDFH��(XURSD�&OLSSHU�ZLOO�Ɔ\�E\�WKH�

PRRQ�DSSUR[LPDWHO\����WLPHV�LQ�WKLV�

ZD\��EXLOGLQJ�RXU�IXOOHVW�HYHU�SLFWXUH�RI�

ZKDW�OLHV�EHQHDWK�WKH�VXUIDFH�RI�WKLV�

P\VWHULRXV�PRRQ��

Europa Clipper will grab  

a series of observations as 

it makes passes over the 

enigmatic moon

We could soon 

know if liquid 

water lies beneath 

Europa’s icy crust

The race is on for Rubin 

Observatory to go online 

by the end of this year 
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NASA is returning to the Moon. By the 

end of the decade, the agency hopes to 

VHW�WKH�ƅUVW�ZRPDQ�DQG�ƅUVW�SHUVRQ�RI�

FRORXU�RQ�WKH�OXQDU�VXUIDFH��DQG�WKLV�\HDU�

LW�WDNHV�DQRWKHU�VWHS�WRZDUGV�WKLV�QHZ�

JLDQW�OHDS�ZLWK�LWV�Artemis II PLVVLRQ�

,I�WKH�PLVVLRQ�UXQV�WR�VFKHGXOH�LW�

ZLOO�ODXQFK�LQ�1RYHPEHU��ZLWK�D�FUHZ�

FRQVLVWLQJ�RI�FRPPDQGHU�5HLG�:LVHPDQ��

SLORW�9LFWRU�*ORYHU�DQG�PLVVLRQ�VSHFLDOLVW�

&KULVWLQD�.RFK�IURP�1$6$��DOO�RI�ZKRP�

ZLOO�EH�PDNLQJ�WKHLU�VHFRQG�VSDFHƆLJKWV��

7KH\�ZLOO�EH�MRLQHG�E\�&DQDGLDQ�DVWURQDXW�

-HUHP\�+DQVHQ��PDNLQJ�KLV�ƅUVW�ƆLJKW��

7KH�ƆLJKW�ZLOO�PDUN�WKH�ƅUVW�WLPH�D�FUHZ�

KDV�ƆRZQ�DERDUG�HLWKHU�WKH�6SDFH�/DXQFK�

6\VWHP��6/6��RU�WKH�2ULRQ�FUHZ�FDSVXOH�

,QLWLDOO\��WKH�FUHZ�ZLOO�FRQGXFW�D�

���PLQXWH�RUELW�RI�(DUWK��IROORZHG�E\�D�

ORQJHU����KRXU�RUELW��7KLV�ZLOO�DOORZ�WKHP�

WLPH�WR�WHVW�OLIH�VXSSRUW�V\VWHPV�WKURXJK�

D�IXOO�F\FOH�RI�DFWLYLW\��H[HUFLVH�DQG�UHVW��

$OO�EHLQJ�ZHOO��WKH�FDSVXOH�ZLOO�WKHQ�VHW�

FRXUVH�IRU�WKH�0RRQ��WUDYHOOLQJ�DORQJ�D�

IUHH�UHWXUQ�WUDMHFWRU\�WKDW�ZLOO�FDUU\�LW�LQ�

D�ƅJXUH�RI�HLJKW�SDWK�DURXQG�WKH�0RRQ��

7KH�FDSVXOH�ZLOO�WUDYHO�RXW������NP�

EH\RQG�WKH�0RRQŝV�IDU�VLGH��WKH�IDUWKHVW�

GLVWDQFH�D�KXPDQ�KDV�HYHU�WUDYHOOHG�

DURXQG�WKH�EDFN�VLGH�DQG�IDU�HQRXJK�

DZD\�WKDW�WKH�FUHZ�ZLOO�EH�DEOH�WR�VHH�

ERWK�WKH�0RRQ�DQG�(DUWK�WRJHWKHU�RXW�RI�

WKH�FDSVXOHŝV�ZLQGRZ��7KH�FUHZ�ZLOO�WKHQ�

UHWXUQ�KRPH��VSODVKLQJ�GRZQ����GD\V�DIWHU�

WKH�PLVVLRQ�EHJDQ��

,I�DOO�JRHV�ZHOO�ZLWK�WKLV�PLVVLRQ�

WKHQ�$UWHPLV�,,,�ZLOO�EH�WKH�ƅUVW�ODQGLQJ�
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The crew will be the first humans to reach the vicinity of the Moon in over 50 years

Artemis II  
returns humans 
to the Moon

PLVVLRQ��GXH�WR�WRXFK�GRZQ�QH[W�\HDU��

7KH�JRDO�ZLWK�WKH�$UWHPLV�SURJUDPPH�

LV�QRW�PHUHO\�WR�FRQGXFW�ŜƆDJV�DQG�

IRRWSULQWVŝ�PLVVLRQV��EXW�WR�HVWDEOLVK�D�

PRUH�PHDQLQJIXO�DQG�ODVWLQJ�SUHVHQFH�RQ�

WKH�0RRQ��$W�WKH�VDPH�WLPH��1$6$�ZLOO�

EH�DLPLQJ�WR�ODXQFK�WKH�ƅUVW�VHFWLRQV�RI�

D�SHUPDQHQW�VSDFH�VWDWLRQ�RUELWLQJ�WKH�

Moon, called Gateway��2QFH�FRPSOHWH��

IXWXUH�$UWHPLV�PLVVLRQV�ZLOO�EH�DEOH�WR�XVH�

WKLV�WR�FRQGXFW�VRMRXUQV�GRZQ�WR�WKH�OXQDU�

VXUIDFH��HVWDEOLVKLQJ�D�PXFK�PRUH�ORQJ�

WHUP�SUHVHQFH�RQ�WKH�0RRQ��

1$6$�LVQŝW�DEDQGRQLQJ�ORZ�(DUWK�

RUELW��KRZHYHU��,Q�$SULO�%RHLQJ�SODQV�RQ�

FRQGXFWLQJ�WKH�ƅUVW�FUHZHG�WHVW�ƆLJKW�RI�

LWV�Starliner�VSDFHFUDIW��9HWHUDQ�1$6$�

DVWURQDXWV�%XWFK�:LOPRUH�DQG�6XQL�

:LOOLDPV�ZLOO�SLORW�WKH�FUDIW��GRFNLQJ�ZLWK�

WKH�,QWHUQDWLRQDO�6SDFH�6WDWLRQ�IRU�VHYHUDO�

GD\V�WR�WHVW�DOO�V\VWHPV�DUH�RSHUDWLRQDO��

,I�DOO�JRHV�ZHOO��6WDUOLQHU�ZLOO�HQWHU�LQWR�

UHJXODU�URWDWLRQ�IHUU\LQJ�DVWURQDXWV�WR�DQG�

IURP�WKH�,QWHUQDWLRQDO�6SDFH�6WDWLRQ��7KH�

QH[W�IHZ�\HDUV�ZLOO�FHUWDLQO\�EH�EXV\�RQHV�

LQ�WKH�UHDOP�RI�KXPDQ�VSDFHƆLJKW�

S Artemis II’s Reid Wiseman, Victor Glover, Jeremy Hansen and 

Christina Koch will fly further from Earth than any human before

S Boeing’s Starliner will take its first crewed 

test flight, docking with the ISS in April

NASA could launch 

WKH�ƅUVW�VHFWLRQ�RI�LWV�
milestone Gateway 

lunar space station
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