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Mars Exploration Program Science Goals

Geology & Geophysics

Prepare for Human Exploration




Mars Exploration Program Missions

Notional Future
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Summary of ~2 decades of Program achievements

Key science findings
Presence of liquid water on ancient
Mars

Evidence of habitable environment
on ancient Mars

Subsurface ice and validation

Measurement of atmospheric loss
points to much thicker ancient
atmosphere

Long-lived missions show climate
trends and changing phenomena on
Mars today

Engineering and science capabilities

Rover evolved from Sojourner (~ 11
kg) to Curiosity (~900 kg)

Ability to land safely with improving
landing accuracy

Orbital and surface operation know-
how enabled driving a Marathon
distance on Mars

Global mapping @ 6m/pixel; even
higher resolution local mapping @
0.3 m/pixel resolution

High data volume returned via
telecom network from orbit, with
orbital relay 10-100 times better
than direct-to-earth

Capability for sample acquisition
and in situ sample analysis

Inspiration of people worldwide

Mars rover landings followed
worldwide

+ “Seven minutes of terror”
video transformed an
engineering operation into a
human message

Strong following on social media

Public fascination with missions,
rover operations and science
findings



Curiosity Landing Video



Mars Exploration Program Highlights

Opportunity: Journey to MRO: >50,000 orbits MRO: Continuing
Perseverance Valley Completed Global 6m Observations of Recurring
Resolution Imagery Slope Lineae

- Curiosity

since %

years MAVEN Tracks Back-to-back Mars 2020 Landing Site
ing Regional Storms Finalists




Why Mars Sample Return?

There are three primary reasons why
MSR is of such high value to science.

1. Complex sample preparation,
decisions

2. Better
Instrumentation

3. Instrument Diversity

In-situ missions limited to a few sample
analysis instruments.




