The Mars Exploration Program

Evidence for Past Water on Mars
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However, there is ample
evidence for past water;
indicative of a warmer and ‘
wetter climate. 3]
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Mars and NASA

* Mars Exploration Program
— Different than other solar system bodies in that it is an
official program.
« Comprises about %2 of the science budget of
NASA
— Science = ~$5B/yr
¢ Results in an official “architecture” to the mission
scheme.

Current Mars Missions

There are currently 5 spacecraft operating at Mars.
Mars Odyssey — arrived 2001

— Discovered huge regions of ground ice and has studied the
composition of the surface

Mars Express (ESA) — arrived start of 2004
— High-resolution stereo imaging, subsurface radar
— Released a lander (Beagle II), which failed.

2 Mars Exploration Rovers — arrived Jan 2004
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@ Phoenix Mission On Its Way!
Mission Features
* Pl s Pefer Smith, U of Arizona
* Two analytical in-sifu sample analysis instruments:
= Thermal Evolved Gas Analyzer (TEGA)
- M El & Cond Anal (MECA)
= Both instruments use robotic arm for samples |
= 3 imagers: Mars Descent Imager (MARDI), Surface Stereo
Imager {S51) and Robotic Arm Camera (RAC)
= Meteorological suite to measure Martian winds,
temperature, and pressure :

Solar Ar
Internaticnal Invelvement 5
= Canadian Space Agency, Max Plank Institute Science
+ Goal #1: Study the history of water in all its
phases with paleo-hydrological, geological,

- Goal #2- Search for hatitabl by / > ; = \ : ﬁ
o o subertacs et b the - . : 1 TEGA: Thermal anc

permafrost region, measuring concentration of Evolved Gas Analyzer

organic yon
wet solls (water provided), and by microseople

examination of soil grains ) 195

Status ’ I'hermal and Electrical
* Successfully Launched August 4, 2007 2 . conductivity probe

* Arrives at Mars May 25, 2008

2009 Mars Science Laboratory 2009 MSL Key Goals

» Characterize a site that:

—was a habitable environment.
* What does this mean?

—is likely to have preserved biosignatures.

— can be related to the “Big Picture”.




2009 Mars Science Laboratory

MSL Landing Sires 10 Be Discussed a1 the Second Landing Sive Workshop. v 4
LANDING SITES FROM 17 M31L WORKSHOF IMSCUSSED AT I WORKSIHOF

Where would you land a $1.7B spacecraft?
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 Currently is running $75M over budget
(~3%).

¢ The new Associate Administrator is
working hard to curtail mission overruns
across the board.

- MSL PAYLOAD RESCOPES

MEL Rescoped Payload September 2007

INSTRUMENT SCOFE CHANGE
Mast Camera (MastCam) Zoom capability deleted and cost capped After a
Mars Hand Lens Imager Cost capped combined
(MAHLI)y 0% cost
Mars Descent Imager (MARDI | Instrument deleted growth

Alpha Particle X-Hay No change
Spectrometer (APXS)
Chemistry Camera (ChemCam) | No funding beyond FY'07 after a 77% cost growth
Chemistry & Minerology Cost capped after a 160% cost growth
Instrument (ChemMin)

Sample Analysis at Mars (SAM) | Cost capped after a 60% cost growth
Hadiation Assessment Detector | No change

(RAD)

Dynamic Alhedo of Neatrons T change
(DAN)

Hover Environmental No change
Monitaring Station (REMS)
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Mars Sample Return

@ MSL Descopes

descopes in 3 ies from their analyses:
(519M taken)

nate EDL Hot Swap

- Convert MMRTG Qual unit i prateflight
Ofher (S0.5M taken)

Descopes eascuted
are in green

Mars Scout Selections

* MAVEN: Mars Atmosphere and Volatile EvolutioN - Bruce Jakosky
{Univ. of Colorado) - Mars climate and habitability and improve
ur ding of dy I in the upper atmosphere and
ionosphere.

» TGE - The Great Escape - Jim Burch (SWRI) - Determine basic
processes in Martian atmospheric evolution by measuring the
structure and dynamics of the upper atmosphere.

* Mission down-selection to be announced January 2008

Mission of Opportunities include:

~— Mars Organic and Oxidant Detector - J. Bada (UC at San Diego)
— Mars Organic Molecule Analyzer - L. Becker (UC Santa Barbara)
— Co-l for Raman-LIBS ExoMars instrument (Alian Wang, WashU)

Why is a sample return mission from
Mars so important?




@ MSR is a High Priority Mission

+ Sample retumn is critical to solar system exploration:
I d emphasis on i les from various bodies in the solar
system within PSD - Stardust success!
— Interest in Lunar sample missions increasing at NASA
* MSR remains a MEP and US NAS priority.
— MEP budget cuts in 2005/06 “pushed” MSR well beyond 2020
— NRC's Astrobiology Strategy for the Exploration of Mars reinforced importance
of sample return in astrobiclogy as well as geology, geochemistry.
- Most recent emphasis of MSR importance

= New Strategy: Advance Mar:

« Sample return must be thought of as a series of missions with the 2020
mission the first one

* In order to get started on MSR NASA is making plans to place a sample
cache on MSL

Mars Sample Return

» Changing the entire architecture of the
Mars Exploration Program

« Is this a good thing?

(%} MSL SAMPLE CACHE

Pyro Cutter Cnehe “Raskel”

J MSL Sample;
= At least 5 samples with goal of 10.
» M h to

# Inlet supports same range of solid sample orientations as
SAM and CheMin.

# Inlet and exposed covers visible to at least one camera

» Forward contamination satisfied by methods
comparable to those used on other hardware (e.g.,
wheels).

» MSR responsible for back contamination.




