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Parameter Mars

Gravity 1/3 that of Earth

Pressure at surface 3-10 Torr (4x10-3 to 1x10-2 ATM)

Surface Temperatures -89 to -31 Celsius (Viking 1)

Radiation
(solar wind particles, galactic 
cosmic rays)

Some protection offered by 
atmosphere

Surface reactivity Perchlorates (highly oxidizing)

~95% CO2  Launch/Landing
 Demonstrated survival of components during 

vibration testing

 Sample
 Preparation is limited
 Ideally analyze an infinite number

 Magnification
 175x to 5000x or better

 Resolution
 100nm or better

 Sample Chemistry / Element Mapping
 Energy dispersive spectroscopy
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MVP-SEM Instrument
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MVP-SEM SPRING Mission Requirements
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Visions and Voyages Science 
Goals for the Study of Mars SPRING Science Objective How the MVP-SEM addresses SPRING objectives

1. Determine if life ever 
arose on Mars

1. Detect the presence of 
physical biosignatures in the 
near surface of Mars

Detect and identify biosignatures, brine materials, and 
minerals/phases known to be electron acceptors for the 
reduction of carbon in biological processes

2. Understand the processes 
and history of climate

2. Characterize the local 
environmental and geological 
history that lead to 
habitability

Evaluate precipitate phases and other phases affected by or 
indicative of pH and temperature

Evaluate subsurface samples in concert with a drill to 
determine a near-surface stratigraphy of climate-influenced 
samples

Determine the composition and characteristics of martian dust 
to infer how dust affects the martian climate, and how it 
would affect humans residing on the martian surface

3. Determine the evolution 
of the surface and interior

3. Characterize the regional 
resources to prepare for 
human exploration

Characterize grains (size, shape) and correlate with surface 
erosion, determine grain chemistry and source rock and if the 
chemistry is suitable for in-situ resource utilization

SPRING: Surface Probe Rover Investigating New Ground (J.R. Skok, Lead)



MVP-SEM Life Science Applications
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“Our galaxy is one of billions of galaxies populating the universe.
It would be the height of presumption to think that we are the only living thing in 

that enormous immensity.”

- Wernher von Braun
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