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Why Explore Mars?

• There is scientific evidence that 

indicates that in its distant past Mars 

was a warm and wet planet like Earth, 

that might have had favorable 

conditions for the origin of life.

• If we find evidence of microbial life on 

Mars, past or present, it would be a 

large leap forward in answering the 

question of whether we are alone in 

the universe.
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The Mars Sample Return 

program is an ambitious plan to 

bring back samples of Mars 

rocks and soil to Earth for study.

These samples might answer whether 
ancient life ever arose on Mars.  



This is an international effort being pursued in collaboration with 

ESA, using multiple NASA centers around the country.

Now is the right time to bring samples back from Mars.



The process is 

underway! The 

Perseverance rover is 

collecting and storing 

rock and soil samples in 

Jezero Crater.







Jezero Crater Delta



February 18, 2021

Success!!!





Bringing samples of Mars to Earth for 

future study would happen in several 

steps with multiple spacecraft, and in 

some ways, in a synchronized manner. 



Perseverance would 

bring a set of stored 

samples to the lander 

where they would be 

transferred into a 

container inside the 

Mars Ascent Vehicle.



As a backup, Sample Recovery Helicopters could locate other 

sample tubes stashed by Perseverance and bring them to the lander.

These new helicopters would be based on the 
successful Ingenuity Mars Helicopter shown above.



With samples in 

hand, the Mars 

Ascent Vehicle 

would be the first 

rocket ever to 

launch from the 

surface of 

another planet.



Another spacecraft, 

the Earth Return 

Orbiter, provided by 

ESA, would be 

waiting in orbit to 

collect the samples.



Inside the orbiter would 

be the NASA-provided 

Capture, Containment 

and Return System, 

which would securely 

contain the sealed 

samples, then prepare 

them for the return to 

Earth inside the Earth 

Entry System.



The Earth Return Orbiter would use solar electric propulsion 

to depart Mars orbit, headed for Earth.



When flying past Earth, the Earth Return Orbiter would release 

the Earth Entry System.



The Earth Entry System would be targeted for a safe place to land. 

Its heat shield would protect it during its entry through Earth’s atmosphere.  



Planned MSR Campaign Architecture Overview

Pre-Decisional Information – For Planning and Discussion Purposes Only



Pre-Decisional Information – For Planning and Discussion Purposes OnlyPre-Decisional Information – For Planning and Discussion Purposes Only



Pre-Decisional Information – For Planning and Discussion Purposes Only



Pre-Decisional Information – For Planning and Discussion Purposes Only

Mars Ascent Vehicle



Sample Recovery Helicopter Concept
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