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missions launched from 
1977 through 1998.

Launch

Failed mission

Return

SPACE RACE
During the 1960s and 

1970s, the U.S. and the Soviet 
Union both carried out missions 
to bring back moon rocks. NASA 
employed astronauts to collect 
samples, and the Soviets used 

robots. Both nations saw 
a mixture of success 

and failure.

Sample

collected

by crew
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collected samples 
from the solar wind, 
a stream of charged 
particles released 
by the sun’s corona.
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Sample 
Return 
Bringing outer space to 
Earth is a tough challenge  
TEXT BY CLARA MOSKOWITZ 

GRAPHIC BY JOHN KNIGHT 

V
ISITING MOONS, ASTEROIDS  and 
planets is great, but taking a piece of 
them home is even better, according 

to traditional space wisdom. Bringing 
samples to Earth allows scientists to study 
them with the full breadth of existing lab-
oratory technology, whereas only limited 
analyses are possible on other worlds. Yet 
retrieving samples from such locations 
requires not just getting there but launch-
ing off the surface and getting home, too. 
“It’s hard to do, and as a result, it hasn’t 

been done very often,” says space histo-
rian Roger Launius. 

Although humans have sent 10 suc-
cessful landers to Mars, no one has yet 
brought bits of Mars to Earth. That could 
change in the coming decade, though, as 
NASA and space agencies in Europe, 
China, Russia and Japan have proposals 
in the works to achieve this milestone. 
NASA’s Perseverance rover has already 
collected samples on the Red Planet in 
preparation for a future retrieval mission. 

© 2024 Scientific American
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FUTURE PLANS 
China and India are 

planning their own 

missions to retrieve asteroid 

samples, and multiple 

nations are targeting the 

big prize: Mars. 

Kamo’oalewa

Phobos

Mars

Moon

Anticipated Launch Mission Name

2025 Tianwen-2

2030 Tianwen-3

2020s Mars-Grunt

2030s Luna-Grunt

2026 MMX

2030 Human mission

2028 Chandrayaan-4

2026 Artemis 3

2024 Chang’e 6

2027 MSR

2 4 6 8 10 12

Failed

Number of Sample-Return Missions

Successful

14 16 18

U.S.

U.S.S.R. and Russia

Japan

China

India 

European Space Agency

SAMPLE TYPE

Lunar

Solar wind

Comet

Asteroid

Mars 

COUNTRY OR AGENCY

Russia’s Phobos-Grunt 

mission to Mars failed.

Chang’e 5 brought a 
sample back from the 
moon in 2020, 44 years 
after the last lunar sample 
mission by Russia in 1976. 

CURRENT SCENE
Starting just before the 2000s, 

space agencies began flying 
sample-return missions to destinations 

besides the moon. The Stardust, Genesis 
and Hayabusa missions brought back pieces 
of a comet, the solar wind and an asteroid, 

respectively. More recently, a Hayabusa 
successor and the OSIRIS-REx spacecraft 
returned to Earth with asteroid samples, 

and China carried out its first 
lunar-sample return with 

Chang’e 5.
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