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Abstract (for LA-UR) 

This presentation gives an update on the status of 
the Curiosity Mars rover including the ChemCam 
experiment. It also highlights the work of UC Davis 
graduate student Amy Williams, who is participating 
on the MaHLI microscopic imager experiment and 
on the ChemCam Remote Micro-Imager. 



Los Alamos Involvement in Curiosity 

ChemCam 
Developed & Led  

By LANL 

NASA/JPL-Caltech /MSSS 
 

Plutonium 
for RTG 

LANL 

NASA/Cory Huston 

CheMin  
Science Co-lead is 

from LANL 

NASA/JPL-Caltech  

Presenter
Presentation Notes
Contains 32 150-g clads of 238Pu, which is a non-fissionable heat source. These have been used on Apollo and many missions since.



UC Connections 

 ChemCam PI: UCSD post-doc 
 ChemCam project manager: UCLA alumnus 
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 ChemCam co-I: UCB alumnus 
 CheMin co-PI: UCSC alumnus 
 Graduate student: UC Davis 

 

B. Barraclough, UCLA R. Wiens, UCSD 



Curiosity Rover 
ChemCam 
(Chemistry) 

Mastcam 
(Imaging) 

REMS 
(Weather) 

DAN 
(Hydrogen) 

SAM 
(Isotopes) 

CheMin 
(Mineralogy) 

MARDI 
(Imaging) 

APXS 
(Chemistry) 

MaHLI 
(Imaging) 

RAD 
(Radiation) 

NASA/JPL-Caltech  
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Laser-Induced Breakdown Spectroscopy (LIBS) 

Sirven et al., JAAS 

Backpack 
LIBS for the IAEA 
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NASA/JPL-Caltech/LANL/IRAP/IAS 
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ChemCam Fine Pointing 

50 cm 

(Drill hole, sol 227) 

1 cm 

3 mm 

To Scale 



Curiosity/ChemCam Operations at Los Alamos 

9 

LA
D

ai
ly

Po
st

.c
om

 



Gale Crater Landing Site 
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Landing Ellipse 

Mount Sharp 
Sedimentary, 3 miles high 

90 miles 



Landing Ellipse 
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NASA/JPL-Caltech/Univ. of Arizona/USGS 

Curiosity 
is here 
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Today’s  
Location 
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Current Location: The Kimberley 

NASA/JPL-Caltech 



Destination: The Canyons & Buttes of 3-mile-high 
Mt. Sharp 

NASA/JPL-Caltech/MSSS 

This boulder is the 
size of Curiosity 
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chemistry.ucdavis.edu 

Presenter
Presentation Notes
My name is Amy Williams and I am a graduate student at UC Davis. During my tenure at Davis, I’ve had the great opportunity to work on the Curiosity mission and collaborate with the ChemCam team. 
I’d like to briefly share with you the work I’ve done as a part of this mission, and the great experience and resources I’ve had at Davis and with the team. 



16 

geology.ucdavis.edu 

Presenter
Presentation Notes
When I’m not in New Mexico, I’m working on my doctoral dissertation in the department of Earth and Planetary Sciences with Dr. Dawn Sumner, who is a co investigator with the Curiosity camera team.
She and I are geobiologists – we’re interested in how life on Earth is preserved in rocks to form biosignatures – evidence that life was there even when it’s gone now.
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archosaurmusings.wordpress.com 

Presenter
Presentation Notes
And it’s not big biosignatures like dinosaur bones we’re interested in. 
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10μm 

en.wikipedia.org 
Schopf et al . 2002 

Des Marais et al . 2008 

100μm 

evolution.berkeley.edu 

Presenter
Presentation Notes
We’re interested in how the tiniest organisms, like bacteria, are preserved in the rock record. 
From the most ancient examples of bacteria from 3.5 Gyo that formed layered rocks called stromatolites, to modern examples of these domed stromatolites in Australia.
And the most ancient preserved filamentous bacteria to modern fossilized bacterial filaments. 
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NASA/JPL-Caltech  

Presenter
Presentation Notes
We’re not only interested in how these organisms are preserved on Earth, but how we could identify that preserved life in environments beyond Earth, like on Mars.




20 

NASA/JPL-Caltech  

Presenter
Presentation Notes
So the question that drives my dissertation research is: what happens if we’re roving Mars and take a picture of this?!
Up until recently geologists thought that these features were made without the help of microbial life. But my research explores how structures like these are actually formed by bacteria to form biosignatures and how if we saw these on Mars, we might be looking at microbial fossils!




21 100μm 

200μm 

1 cm 

Presenter
Presentation Notes
This rock is from Iron Mountain, in northern California. Iron Mountain is a federal superfund site dedicated to the remediation of extreme acid mine drainage. Many of the rocks and minerals from this area are also found on Mars, so this place is a good analog study site for Mars. In addition to my research, extensive research in his extreme environment has been conducted by researchers from UC Berkeley. 
As you can see, these filaments form millimeter scale mat-like structures that you can see with a high resolution camera. I use very high resolution microscopes to examine these filaments at the micrometer scale to determine that they’re biosignatures. My research has shown that these little filaments are actually made by microbial life like bacteria and form biosignatures.
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NASA/JPL-Caltech/MSSS NASA/JPL-Caltech/MSSS 

RMI on 
ChemCam 

MAHLI 

Presenter
Presentation Notes
It turns out we have two high resolution cameras on board Curiosity that can take pictures down to millimeter scales – the Mars Hand Lens Imager, MAHLI, and the Remote Micro imager, or RMI, on ChemCam. 
With images from MAHLI, we can see structures like these that on Earth are identified as biosignatures. If we saw something similar on Mars, we could begin to explore whether they too are made by life using Curiosity’s instrument suite.
With RMI images, we are able to explore the sizes of individual grains in rocks. This grain size analysis was part of a project I worked on with the ChemCam team – the size of the grains in the RMI images told us about the presence of water in this ancient environment and its potential for habitability on Mars.  
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chemistry.ucdavis.edu 

Presenter
Presentation Notes
In the beginning, right after landing, the whole team worked at the Jet Propulsion laboratory in Pasadena. Part of working with the Curiosity team means living on Mars time. I want to share with you my experience living on Mars time. 
<Talk for ~3-4 minutes about what it’s like living on Mars time and how it changed my view of planetary science and mission work.>
Topics: What is Mars time,
support from my fellow grad students
working in the lab near “martian bedtime” (4pm), 
actually being at JPL with the team on Mars time, 
holding bbqs at 10am because it was “after work”, etc
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chemistry.ucdavis.edu 

Presenter
Presentation Notes
Beyond looking for signs of biosignatures on Mars, I’ve found that the resources at UC Davis have been extraordinary and have helped me to accomplish more during my doctorate than I thought possible…
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Presenter
Presentation Notes
I’ve had the opportunity to share my passion for exploring the cosmos at last year’s TEDx UCDavis event. With a group of 10 other presenters, we shared our passion for what we do. 
I got to share my experience with the team and a little about my research with a great audience and the TED talks are now online. 
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Presenter
Presentation Notes
And I’ve had the opportunity to help undergraduate students develop their own missions to Mars by proposing, designing, and teaching within Davis’ First Year Seminar program. To help the students realize their Mars missions, teams of students built their own Mars rovers out of candy and presented them and their missions to the EPS department. 
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Presenter
Presentation Notes
This summer, I’ll have the opportunity to share my passion for exploratory science through pedagogical practices in the Mars Through Time workshop, a joint EPO collaboration between ChemCam, LPI, UNM, and the New Mexico Museum of Natural History and Science. The workshop is a profession development activity for high school teachers who want to bring Mars science into their classrooms.
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Thank you! 

Presenter
Presentation Notes
Working with the Curiosity team as a graduate student at Davis has been one of the greatest opportunities of my career. The training I’ve received at Davis has prepared me to live my dream and continue to explore the cosmos! Thank you. 
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