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Background
Over the last 50 years, only nine mass spectrometers have successfully operated at Mars - 

Why So few?

One year of travel time with temperature and radiation (~0.4 Sv/yr) extremes
Velocity at Mars approach = 14,400-25,200 kph
Landing velocity must be < 9 kph

Mars atmosphere (610 Pa vs Earth’s 101,325 Pa) – dense enough to require entry shields,  

Future Prospects
Based on current planning and construction, several countries are preparing for much more 
sophisticated MS instrumentation at Mars. Using typical “Hohmann transfer” trajectories, the 
next likely launches would be Summer of 2022 and Fall of 2024 and 2026. Ballistic capture or 
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MENCA;  Electronics 
& Telemetry Box20

Timeline for Successful Mass Spec Launches

sensor housing and ion source �anged cover with
metal-ceramic-metal breako� cap deployed at Mars21

Water Ice Sublimating in Bo�om

Curiosity Rover in Spacecra� Assembly

• �ree orbiters
• Two atmosphere entry vehicles
• �ree surface landers
• One surface rover

�is presentation provides historical context for past instrumentation, to be�er 
appreciate future Mars missions.

Ge�ing an undamaged instrument to Mars is di�cult - 

Aerocapture trajectories would have more �exible timelines, but have never been 
a�empted at Mars.

Mars gravity is 37.6% Earth’s – su�cient to smash spacecra�

   so thin that conventional parachute braking is di�cult
Mars is typically 4.2-20.8 light-minutes from Earth; spacecra� must be highly autonomous.
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