


Mars has a thin atmosphere

Surface features include:
volcanoes, valleys, deserts,
polar CO, ice caps

— Deepest canyon: Valles
Marineris

— Highest mountain: Olympus
Mons

Has seasonal cycles similar

to the Earth and a rotational
period of 24.66 hours

Lost its magnetic field
several billion years ago Could Mars have

been habitable?




Curiosity has landed

Arrived at Gale Crater — August 6, 2012






Drilling into Rock




S0Ar/33Ar is a robust signature of atmospheric loss
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Mars may have lost 85-95% of its Atmosphere




Water on Mars: Relation to Geologic History

sulfates
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InSight: Interior Structure from Seismic Investigations, Geodesy
and Heat Transport

STARTRACKER

2PLCS
. CRUISE REM

Mission & Science Team:

Pl: Bruce Banerdt, JPL

PM: Tom Hoffman, JPL

Deputy Pl: Sue Smrekar, JPL === g ~
Management: JPL pras-.
Spacecraft: Lockheed-Martin '
Operations: JPL/LM

Payload: CNES (France), DLR (Ger.), JPL

Mission:

* Geophysical lander mission on Mars using Phoenix
heritage spacecraft

Goals:

* Understand formation/evolution of terrestrial
planets via interior structure/processes of Mars

* Determine present tectonic activity and meteorite
impact rate

Payload:

* Seismic Experiment for Interior
Structure (SEIS)

* Rotation & Interior Structure
Experiment (RISE)

* Heat Flow & Physical Properties
Probe (HP3)

* Instrument Deployment System

Mission Details:

eFlight: 3/2016 launch w/ELV, 4m fairing; 9/2016
landing; ~6.5 mo cruise, 1 Mars yr surface ops

*System Features (Phoenix-based design): Phoenix

EDL architecture, solar power, UHF relay comm with
X-band backup, updated RAD 750-based avionics
*Mass: 597.6kg dry launch, margin 231% (depending
on ELV)

*Schedule: 43.5 mo B/C/D, 105 days sched. reserve
*Threshold Mission: Descope: HP3, SEIS SP sensors
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Seeking Signs of Past Life

2020 Mars Rover Science Definition Team
htt] S.j sa.gov/m2020/
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Launch November, 2013 Cape*Canaveral

Science: ' . v | .

Mars orbit insertion in Sept. 2014

Determine the structure and composition of the Martian
upper atmosphere today R

Determine rates of loss of gas to space today

Measure properties and processes that will
determine the integrated loss to space thro



NASA’s Future Mars Missions

Operational 2013 2016 2018 2020 2022
2001-2012

MAVEN
Aeronomy

Orbiter ESA Trace Gas
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