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i Abstract

This presentation and the associated flier will be used for
the LANL Open House tour of the Mars lab. These

explain about the Curiosity rover, highlighting the LANL-
led ChemCam project.

The presentation includes on pg 4 a short video clip
showing the instrument and the laser-induced breakdown
spectroscopy plasmas. The video was provided by John
Bass in the LANL Communications Office and was
Intended for public presentations.
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@ LIBS Plasmas In Different Atmospheres

Terrestrial
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How do you run a Mars rover laser?

LADailyPost.com

e

Answer: From our laptops downtown Los Alamos



How do you run a Mars rover laser?
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Operating on Mars
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Mars Landing Sites
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& Curiosity Destination: Gale Crater
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e 950kg is too heavy for
MER-type air bag landing

e MSL used a “sky crane”

Cables lowered it from
a retro-rocket package

MSL lands on its
wheels

Mars Mission:
Landing

Image: JPL




@ Landing on an Alluvial Fan
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e  Mastcam image of Mount Sharp’s canyons and buttes
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ChemCam Discoveries

Mars soil and dust is hydrated

— ChemCam can also see local rock contributions in millimeter-size grains
becoming part of the soil

15t observations of trace elements lithium, strontium, rubidium,
barium

— Lithium in particular helps us understand the origin of the martian soil

lgneous rock diversity
— New class of feldspar-rich rocks not expected on Mars
— Conglomerates consist of small clasts of this material

Atmospheric ozone and water vapor (passive sky observations)
Calcium sulfate veins in Yellowknife Bay rocks

Genetic relationships between rocks at different locations Curiosity
has visited so far
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ChemCam Mast Unit : Optical Box

CAMERA

(Remote Micro-Imager)
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Los Alamos Involvement in Curiosity

NASA/JPL-Caltech

0 10 20 0 40 50 20

CheMin

: Science Co-lead is
NASAZJPL-Caltech /MSSS from LANL

é Alamos @Ir ap C;HMW&

NATIONAL LABORATORY



@ Curiosity Rover Goals

e Assess Mars’ biological potential by searching for:
e organic carbon compounds,
e chemical building blocks of life,
e biologically relevant clues.

e Characterize the geology of the landing region
e Investigate Mars’ past habitability (including the role of water)
e Characterize the human hazards on Mars

Spirit}Opportunity Sojourner
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Los Alamos on Mars
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ChemCam Operation

Curiosity aims the ChemCam unit at a target.

ChemCam takes a close-up RMI image (black & white image, rt).

Powerful but invisible laser pulses are fired at the target.

A very small amount of material is blasted off the surface at a

temperature around 10,000°C, making a bright flash (bottom image).

5. ChemCam collects some of the plasma light. An optical fiber sends
the light from the Mast to the rover body, where spectrographs
separate the light into a rainbow of colors (a color spectrum). The
spectrum (below) contains atomic emission lines identifying the
elements present and their abundances.

6. At the end of the Mars day the spectrum is sent to Earth. It is
received by NASA’s Deep Space Network of antennae located
around the world. The data are sent to Jet Propulsion Laboratory.

7. ChemCam scientists in Los Alamos, NM and Toulouse, France

process the images and spectra and report the results to the rest of

the Curiosity team, and eventually, to the world.

PWNPE

Since the August, 2012 landing ChemCam has fired more than 60,000
70,000 laser shots on Mars, each one providing a spectrum,
and has taken > 1,000 images. ChemCam is led by Salrconjunction =00
LANL, funded by NASA, and is a partnership = 20,000
with the French Space Agency, which
rovided the laser. See more 30,000
P . Laser Shots
information on ChemCam at | 20,000
On Mars 4
http://msl-chemcam.com
and for more information Cls
on Curiosity go to | | ‘
mars.jpl.nasa.gov/msl| 0 50 100 150 200 250 300 350
August Martian Days (SOL) July
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