X @cowert v [ elect
~A Pyramid Solitaire m Free Hotmait gg hotmaif.com &K J-Net Home

&

@Supmme Courtof t.. | & YouTube - Dois Ak.. G; Hotmail - ambushb. hitp: M\&w.jpi.n.; x o : v Pagev Safetyv Tools v i

8. @ . ’ :

5 Westiaw

Lexis §§vmuai Library Home 4 e Gaftery v

1149x900in 4] : g . ' o
Dane ' * €9 Unknown Zone | Protected Mode: On ;




National Aeronautics and Space Administration

JET PROPULSION LABORATORY

ANNUAL REPORT




CONTENTS

\

DIRECTOR'S MESSAGE

2009 THROUGH THE MONTHS

MAJOR CONTRACTOR
PARTNERS

MAJOR EXTERNAL AWARDS

CHARTS

EXECUTIVE coumNciL




DIRECTOR'S MESSAGE

2009 was truly the year of astronony at the Jet Propulsion Labora-
tory. While the world at large was celebrating the International Yoar of
Astronomy, we were sending mare lelescopes into space than in any
other year, ever. As these missions unfold, the asironomers are sure lo
change the way we see the universe. One of the newly lofled observato-
ries is on a quest 1o find planels like our own Earth orbiling other slars.
Another is a telescope that gathers infrared kght to help discover objects
ranging from near-Earth asteroids to galaxies in the deepest universe. We
also il critical anabling 10 yat two other telascopes
sent into space by our partners in Europe. And astronauts returned

to Earth with a JPL-built camera that had captured the Hubble Space
Telescope's most memorable pictures over many years.

And while it was an epic time for these missions, we were no less busy

in our other research specialties. Earth’s moon drew much attention from
our scienlisls and engineers, wilh two JPL ins| i

ol i previously unseen views of shadowed

radar imaging conducled with the giant dish antennas cf the Deep Space
Nelwork, our i ion portal to

solar system. At Mars, our rovers and orbiters were highly productive, as
wara missions targeting Saturn, comets and the asteroid belt. Here at our
home planet, sateflites and instruments continuad to serve up important
information on global cimate change.

The year was not without its challenges and disappointments, In Febru-
ary, we lost a satellite designed to measure carbon dioxide in Earth's
atmosphere when the nose cone on its lkaunch vehicle failed to open
properly. Another Earth satelite stopped collecting data in the fall after a
remarkable 10 years in orbil. For several months, engineers worked hard
withoul success 1o Iry lo free one of the Mars rovers that had become
mired in an interplanelary version of a golfer's nightmare sandlrap. Here
on the ground, our staff went above and beyond 1o protect the labora-
tory when he San Gabriel Mountains — the largest blaze ever in
Los Angela in recorded history — brought flames to within a few
hundred feet facility.

Whether triumphs or satbacks, all of our efforts exploring the world
around us demenstrate the many ways in which we can use the labora-
tory's capabilities to contribute to the ests of our country and the
globe. Increasingly, national attention is turning 1o the topic of global
climate change, and the role that NASA can play in helping to under-
stand and address it. For several years JPL has been one of the largest
contributors of instruments to NASA's Earth-observing missions. The
expertise of our lechnical community makes {his a nalural area where we
can conlribule Lo national priorilies.

There is also increased interest al the federal level in leveraging the
keen public fascination with NASA's missions to help promote science,

ing and ics education at all levels, from
elementary schocl to university, I'm very proud that JPL is widely recog-
nized for its programs used in classrooms, museums and other educa-
tional venues, many of which make innovative uses of new technclogies.
This too is an important area wheie we can make a meaningtul contribu-
lion to national interests.

But our main business is, of course, exploring. Many initiatives will keap
us busy for years. In 2008, NASA gave approval o start planning a major
flagship mission to Juj moon Ewropa in search of conditions that
could host life, working with our partners in Europe. In addition Lo our
prospeclive Earth science projects, we have [ull slates of missions in
Mars planetary and space-based

This year's annual report conlinues our recent direction of recounting
the y h the year month by month.
I hope you will find these oulcomes achieved by cur people in 2008
meaningful and informative, and look forward to having you jcin us as we
bring 1o life our explorations yet to come.

Vi ¢
/ \
# s ol

Charles Elachi




ROAD WARRIORS

it was the mission that wouldn’t end, By the time the Mars rovers
Spirit and O logged their fifth roaming the
Red Planet in January 2009, they had oulstripped the original
90-day goal by a faclor of 20 — in the pracess collacling tens

of thousands of photos and generaling hundreds of scientific
papers ing the history of ished water on the

scientists chri Block Istand and Island. Fate

had a more ditficult tuture in store for Spirit on the other side

of the planel, Though it started the year on a high note, hav-

ing survived a massive dust storm, Spirit became bogged down
in loose sand that the mission team likened 1o a golter's waorst
nightmare, To compound matters, the rover lost use of a second
of its six wheels, and started exhibiting "amnesia”™ events in which
it neglected 1o save a record of events from its day. After months.
of ing 1o extiicate the rover, by year's end the team said

neighboring world, Year Six proved ive for O;

which continued a lengthy trek across a Martian plain toward a

large bowl called Endeavour Crater, In fact it set a driving record,

rolling across 5.3 kilometers (3.3 miles) in 2009 — more terramn

1han it has covered in any other year, In the process Opportunity
and wo new, large i which

it was increasingly likely that Spiril would be repurposed as a
stationary science outpost. On Ihe posilive side, scientists were
pleased that the deep sand the rover was stuck in had layers that
revealed inttiguing details of the Red Planet's history, And Sphit's
¥kely future as a stationary lab could @nable the team 10 pursue
an answer to one of Mars’ Gentral enigmas, By tracking Spirit's
radio signal, they might once and for all determine whether the
planet has a solid or molten won core,

LIFE'S COSMIC ORIGINS?

Did comets bring the building Llocks of life to

©? More evidence thi

s came from scien!
samplos of comet dust delivered to Earth in 2006 by
the Stardust spacecraft. They revealed traces of gly-
cine, an amino acid used by living creatures lo make
proteins — the first lime an aminc acid has been

ardust itself continued on a new

mission tc fly by Comet Temped 1, which had a cra-
1er blasted in it by another spacecraft, Daep Impact.

8,200 kilometers

o fling it onto a Might
Tempel 1in 2011,




NO LOOKING BACK

For one JPL mission, 2009 was the point of no return. Propelling s e e
itsell Ihrough the solar syslem by the whisper-light thrust of an Wy o
ion engine, the Dawn spacecraft ventured out into the asteroid

belt — naver to return to the vicinity of inner planets such as

Earth. On the way, Dawn sailed past Mars in February, using the

opportunity to calibrate its science instruments. Alternating be-

tween firing its innovative ion engine and coasting, by the end of

the year Dawn had used the high-tech thruster for 11,365 hours,

or just over half of its mission time tc date. In 2011, Dawn will

reach the large asteroid Vesta, which it will orbit for a year before

departing to orbit the dwarf planet Ceres. If all goes well, that will

make il the first spacecrall lo orbit more than one targe! world in

succession.

1

1 FEBRUARY

THE CARBON PUZZLE

To untangle the complex reactions responsible for global
climate change, scientists have long known they need to get
a fuller picture of carbon dioxide in the atmosphere — where
itis produced, and where it is taken up, Great hopes were
thus riding on the Orbiting Carbon Observatory, a satellite
designed to provide such a global view of the greenhouse
gas. When the satellite was lofted over the Pacific from
California's Vandenberg Air Force Base, its clamshell-shaped
nose cone, or fairing, failed to open correctly, ending the
mission before it began. Later, Congress approved funding to
slart building a replacement sateliite.




QUICK TAKES

Ladies and gentlemen, the robots are in the building. In fact, they were all over venues at JPL
and In Los Angeles as the kaboratory hosted robolics competitions for schouls in the region.

In ane, a dozen elementary, middle and high school students came to JPL with tabletop-sized
robots made from Lego bricks to face off against each other in contests to rescue pieces of
space exploration gear. JPLers staffed and helped judge the Los Angeles region's First Robot-
ics competition, which pitled larger robols against cach other in lesis of physical prowess, Bul

£ realm, JPL also hosted the region's Science Bowl, a quiz showlike co Ihal sent winners lo
NOT TOO BIG, NOT TOG SMALL nalionals spansored by the U, S. Department of Ensrgy.

ON THIN ICE

As Earth Day was commemorated around the world, research by
JPL scientists continued to demonstrate that the Arctic is on thin
ice — literally. Combining readings from a NASA ice-monitoring
EVES ON THE EARTH satellite with historical ice records from U. 8. Navy submarines
b of the Cold War era, researchers say thatl a decade-long trend of
How s00n can you see the data from NASA's ficet of Earth- s Crop d 3 shrinking sea ice cover is continuing. Since 1980, sea ice thick-
orbitieig satsktes? How about sow? Thasd Kiatsottbe: : ness has declined by more than 50 percent. Between 2004 and
art visualization technologies, 3 new website, Eyes on the \ 2008, Ihe Arclic sea ice cover shrank by nearly lhe size of Alas-
Earih 3D, alows users (o fly along wilh any of Lhe space ka's land area. The trend is lroubling because, as ice is lost, there
atencyl 15 Spesling Exdih saialites viawirg sitheritc. ceia . " is more open ocean (o abscrb heal, leading Lo still more ice being
maps of czone, sea level or carbon dioxide levels mapped ¢ 3 . lost during summer. And it may lead to consequences that impact
onto the swiface of a globe. The missions constantly monitor 4 parts of Earth far bayond the Arctic north. The cooling influence of
our planet’s vital signs, such as sea level haight, concentra- Arctic 5ea ice is an important part of long-term patterns of ocean
tion of carbon dioxice in our atmosphare, ghobal tempera- and atmospheric circulation that drive global climates. The loss of
ures and extsiit of sea ic in he Arctic, And now the pubic sea ice could have the effect of throwing a major climate thermo-
can keep up fo date on those changes, thanks to their new . stat out of whack.
Eyes on the Earth.




THE BIG THAW

For years the Spitzer Space Telescope toiled in a deep freeze — and
that was just tine with everyone. Ghilling its detectors with liquid
hebum to bring them within three degrees of absclute zerc mude the
spaceborne lelescope exiracrdinarily sensitive 1o the shght hint of
nfrared kght from objecls far, far away in deep space too dark 10 see
with conventional inslruments. Following its launch in 2003, Spilzer
produced a long string of discoverias, ranging from hordes of missing
black holes to the rvelation that the stuff that comets are made of
is commen throughout our galaxy. Perhaps most unexpectedly,
Spitzer was the first telescope ever o directly capture hght from
planets orbiting other stars; previousi stronomers could detect
planets only by their effects on their parent stars, In 2009, the
observatory continued 10 produce a steady stream of memor-
able images of otherworldly sights such as colliding galax-
ies; it also discovered a new, encrmeus — but faint —
fing around Saturn, much Jarger than the planel’s pre-
viously known rings. Thnlly managemenl by Spilzer's hu-
man operalcrs enabled them Ic sirelch the lelescope’s
supply of liquid helium, prolonging its mission neaily a year
fonger than its expected lifetime of Vv
evitable came when Spitzer's coolant was finally depleted. But that
maant only a transition, not an end, for the storied cbservatory, By
il in its new, “warm*

observing programs and is embarking on new cxplorations — for
cxample, refining estimates of Hubble's constant, or the rate at which
our universe is stretching apart. Astroncmers also plan to use it to
assess the sizes of near-Earth asleroids.

A VIEW LIKE NO OTHER




COSMIC TIME MACHINES

QUICK TAKES

Long-distance, the Bell System used t say in
the early days of national phowe service, s the
next best thing 1o being there, These days
vioubdl te — Twitter and Ustream? That's what
soclal media~savvy JPL stafl were willing

1o tel when they sel up Internel feeds lom
JPL's annual Open House — -day

where the public is inviled 1o see Ihe la
developments in space missions and technol-
ogy. Those not able to jain the 30,000 who
came through the tront gates in person covld
glean the highlights trom the event via pithy
dispatches on Twitter and video served on
Ustream. Highlights included demes of the lat-
est robots from JPL's worksheps and glimpses
of the next Mars rover being assembled in he
laboratory’s clean roem.

Two months in the Arctic may not be
everyone's idea of a dicam getaway, but
lar enyineers and scientists who creale im-
aging radars they couldn'l ask for anylhing
May and June, JPL researchers
Ihair lales! radar imagers in a
NASA jet and set off for Greenland and Ice-

ng the Arctic, while gathering experience
for designing future radar satellites.




Cowtemany T e

DEEP FREEZE

'
VIEW OF THE DARK SIDE

The far side of the moon may be invisible
from Earth, but Pink Floyd albums aside,

not truly the dark side of our natural satellite.
The moon's hardest-to-see regions are the
elernally shadowed cralers near the north and
sculh poles, which never see sunlight. They're
of compelling interes! to NASA, since the dark-
ness means they could harbor water ice, but
the lack of light makes them hard to explore.
Enter JPL's Deap Space Network, which has
developed a different way to image objects

in space. Using the 70-meter (230-foot) dish
antenna in California’s Mojave Desert like a
giant flash gun, researchers bounce radar
pulses off the moon to create radar pictures
similar to those collected by JPL imaging radar
Instruments at Venus, Saturn's moon Titan
and the Earth itsell. Over the summer, a team
used an upgraded syslem lo collsct Iresh,
high-resolution radar images of a crater near
the moon’s south pole that enabled NASA to
intentionally crash-land a spacecraft there in
the fall. In other technology developments, the
Deep Space Network used a higher-than-ever
frequency. the Ka-band, tor routine communi-
cations for the first time ever with the Kepler
spaceborne telescope.




A PLACE IN THE SUN

Anyone who has laken a family on vacation knows
only loo well that you can'l please everyone. But
you can try lo split the difference. One of the major
choices that the team controlling the Mars Odys-
sey mission has to make is just how to position
the orbit — by tweaking the flight path one way or
another, the orbiter passes over spots on the Red
Planet at different times ot day. For some science
Instruments a late-afternoon orbit is better, while for
others an overhead passage earlier in the day gives
them mare to work with. For five years Odyssey
plied a later-afterncon route, but in July moved to
a mid-afternoon orbit. That help efforts such as
a high: | map of
the entire planel. And after seven years of collecting
data with Odyssey’s gamma ray spectromeler, sci-
entists released a global map showing the distribu-
tion of sulfur across the planet. Sulfur is important,
they said, because it is a marker for water cycles on
Mars.




ONWARD TO MARS

For JPL's next rover missicn, the Mars Science Laboratory, there were
two big jobs to accomplish in 2009. First, the team had to resolve 1s-
sues with the vehicle's many molars, or “actuators,” and some of the
spacecraft’s electronic chips — two vexing problems that contributed
1o the reset of Ihe mission's launch from 20C9 to 2011, Second, 1o stay
apace of the launch schedule il was important 1o keep up the drum-
beat of assembling and testing the many syslams and componants that
make the mission work. Highlights from the year included testing of

the entira flight system in JPL's space simulator, as wall as wind-tunnel

and completion of its heat shiald in July. By year's end, mission manag-
ers were confident they had a handle on the actuater and chip issues,
And the rover had gained a name. Twelve-year-old Clara Ma of Kansas
her proposal to call the robatic emissary
" “Cuniosity is an everlasting tlame that burns in everyone's
lara wrote. “Without it, we wouldn't be who we are today.”

NEXT ON DECK

What's on the drawing board for missions 1o the
Red Planet after Mars Science Laboratory launch-
es in 20117 More missions with an international
flavor, according to an announcement in July by
NASA and the European Space Agency. The lwc
agencies said lhey agreed lo work logether on
joint missions in 2016, 2018 and 2020, leading up
to sample return in the 2020s. With Mars launch
opportunities occurring every 26 months, the 2013

Gus on the Red Planet’s atmosphere. For 2016 and
2018, plans call for NASA/ESA joint efforts that

lude an orbiter and new rovers, with NASA's
involvement managed by JPL.




WHAT LIES BENEATH

JPL missions have a reputation for revealing
the unseen, using sophisticated technolo-
gies like imaging radar and infrared sensors.
One mission takes it to another level. Based
on exiremealy sensilive measurements of
how Earth’s gravily affects their orbils, the
twin Gravity Racovery and Climate Experi-
ment, or Giace, satellites can detect things
on and within Earth that no imaging system
can perceive. In August, for example, scien-

groundwater under the soll of northern India
had dropped by as much as 33 centimeters

(one foot) a year over the past decade —
signaled only by how the vanishing water
had sublly affected the intensily of gravity in
thal region. Later in the year, s

nounced Grace had found a simi

water loss under California’s Cent

the state's primary agricultural region.




THE MOUNTAINS ABLAZE

As the summer of 2009 wound to a close in California,
many were apprehensive about the prospect for major
fires, as dozens had already burned tens of thousands

killed two i and 12,000 in foot-
hill communities including La Canada Flintridge and Alladena
adjacent lo JPL. The laboralory closed for four days as the fire
approachad within about 200 meters (cne-eighth of a mile);
flames also climbed the slopes of Mount Wilson, threatening

of acres across the state, For the region
JPL, the worst was yet 1o come. In the last few days ot
August, a blaze started in the San Gabriel Mountains
that would soon grow into the largest and deadliest of
the summer fires — nol to mention the larges! wildlire in
modern history in Los Angeles Counly. Named the Sta-
tion Fire — for ils point of origin near a ranger slation
— the blaze burned 64,983 hectares (160,577 acres),

SEPTEMBER

the y-old y where Edwin Hubbla had discov-
ered that the universe was expanding. JPL satellite instruments
that documented the fire included the Multi-angle Imaging

D and the Thermal
Emission and Reflection Radiometer on NASA's Terra satellite.
JPL staff returned to work September 1, while the fire ingered
on in packets, it was not 100-percent contained until rain fell in
mid-Octaber.

UICK TAKES




GOING GREEN, IN STYLE

Designers of spacecraft that venture across
space for years are used to making resources
stretch a long way. In Octcber, that philoso-
phy came home 1o the laboratory itself when
JPL dedicated its newest building, the Flight
Projects Center. From a garden of drought-
resistant plants on the roof (it cools the build-
ing in summer, warms it in winler) lo the use cf
woods from sustainable forests, the structure is
designed to be as green as possible. So much,
in fact, that it won Gold Leadership in Energy
and Envircnmental Design certification trom the
U. 8. Green Building Council — the first bul
anywhere in NASA to achieve that nc!
Besides its environmental features, the center
fulfills a very pressing need, providing about
17,930 square meters (193,000 square feet)
that will house one-eighth of JPL's workforce
at a lime when space al the laboralory is al a
premium.

Quic

K

TAKES

CHASING HURRICANES

For an understudy called to take on a starring role in ing ti was a

run in the kmelight. In 1997, NASA lost a radar instrument designed to monitor winds across
the world's seas when the Japanese sall

Quick Scatterometer, or QuikScat, a replacement satellite designed, built and launched in a
remarkably short year and a half. Sent intc orbit in 1999, QuikScat used two radar beams and a
spinning antenna lo capture winds over 80 percent of the ocean every day. Hurricane forecast-
ers hailed it as a major advancement, allowing them 1o delect lhe formation of tropical cyclones
faster than previously possible. QuikScat completed its original mission — plans called for it

1o operate for two years — and just kept on going. But after a decade in orb

bagan to take its toll; as is often the case on spacecraft, the issue was a moving part. Over the
10 years of the mission the antenna had rotated neaily 100 million times, and eventually the
bearings gave out. How to replace the satellite originally planned as a quick-fix replacement
itself? NASA was studying options, which could include building a freetlying satellite or putting
an instrument on an international partner's satellite, sometime around the middie of the next
decade.




QUIGK TAKES

4
DECEMBER
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PLUMBING THE UNSEEN

The vastness of space may not be as empty as you
think. Between and beyond all the stars we can ses,
there are countless more — not to mantion asteroids
and nebula and other manner of space objects — that
don't give off enough visible light for our eyes or normal
telescopes 10 see them, Many glow brightly, thou

in the infrared spectrum, and that is just the niche that
JPL's new spaceborne telescope is designed to mine. A
Swiss Army knife for infrared astronomers, the Wide-field
Inirared Survey Explorer, or WISE,

of millions of objeclts from asteroids 1o dislant galaxies
as it maps the entire sky following ils December launch.
Hundreds of times more sensitive than JPL's celebrated
Infrared Astronomical Satellite of the 1980s, WISE will
snap millions of images — one every 11 seconds — and
map the sky one and a half times during its 10-month
mission. Among the tens of thousands of new asteroids
that WISE is expected to discover, up to 200 are ex-
pected to fall in the category of rocks that pass relatively
close to Earth. So, in addition 1o turning up exotic new
objects such as brown dwaris and infrared galaxies,
WISE quile possibly could help save ihe home planel.




RETURN OF THE GREAT
GALACTIC GHOUL

1t may he no mote real than Bigfoot, but In tha
mythology of space exploration, the Great Galac-
tic Ghoul holds Aplace of distinction. That's the
nama that mission managers of yesterysar gave
1o the elusive gremiin assumed to be responsible
vhenaver a spacecraft would misbehave for no
apparont roason. And while the iight control
lors of today may have better tricks 1o minimize
his influence, the Ghoul has never completely
exited the stage. In the first fow manths of 2009,
Mars Reconnalssance Orbiter's highly succoss-
ful mission was Interrupted saveral times when
the spacecraft’s computer Inoxplicably resat
itsoll. Atter the fourth event in August, the Hight
team left the spacecratt in a protective mocde for
several months while they worked on diagnesing
the problem. Though they didn't find what caused
the resets, they did send up a software patch to
prevent a possibly fatal scenario if twa resets
happened in rapld succession, In December, the
orbiter was brought back into normal operation
and finished off the ysar with yst more stunning
observations of the Red Planat. Were the resets
caused by cosmic particles hitting the space-
cralt's computers? Or the handiwork of a cosmic
wralth? No one can say for sure, but the team
was glad 1o have the orbiter back In top form,
The resets aside, science results from the orbiter
ded a tresh look at Deimos, the smaller of
Mars’ two moons, as well as a shot of the Phoenix
lander covered with frost in the Martian arctic.
Sclentists were also excited when the orbiter
showed the oxistence of a new kind of clay
vicinity of Endeavour Crater — the destin
the rover Opportunity. The clay, wh
formed in very wet conditions. has never yot been
encountered on the ground on

QUICK TAKES

Astronomers would love lo be able 10 see the
inner regions of young solar syslems Lo lind
how worlds like Earth form, but not a single
telescope in the world is up to the task. Yet in
December, astronomers using the W. M. Keck
Observatory in Hawail announced they were able
to measure the properties of a young solar sys-
tem at distances closer to the star thun Venus

15 10 our sun. To achiave the feat, the team used
the JPL-built Keck Interferometer to combine
infrared hght gathered by bolh of the observa-
lory's twin 10-meter (33-(ool) lelescopes. The
double-barreled approach gives asironomers
the slfective resolution of a single 85-meter
(280-tool) telescope — several limes larger
than any now plann

One place that climatolagists look for evidence

of climate change is in the lemperature of large
lakes, but traditionally they have been hampered
by the kack of long-term records. Using instruments.
on NASA and European satellites, JPL scientists
announced they were able to quantify changes in
the temperature of six large lakes in California and
Hevada belween 1992 and 2008. Water tempera-
ture at the surface of the lakes — which included
Lake Tahoe and Mono Lake — rose twice as fast as
air temperature. Such rapid warming is expected to
have a significant impact on the lakes' ecosysiems.

For years carton dioxide has been fingered as

a chemical culprit of global climate change. But
haw does it move around in the atmosphere? One
JPL instrument, the Atmospheric Infrared Sounder
on NASA's Aqua satellite, is able to help answer
that. In December, the science team unveiled an
extensive, seven-year data set revealing how the
elusive, lony-lived greenhouse gas moves around
In parts of the almosphere. One surprise: pockels
of carbon dioxide are unexpectedly *lumpy,” nol as
avenly dispersed as scienlisis had predicled.
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MAJOR EXTERNAL

John Casani

Founders Award

Nalional Academy of Engineering
Elected Honorary Fellow
American Institute of Aeronautics
and Astronautics

Lifetime Achievement Trophy
National Air and Space Museum

Cassini Website Team

Webby, Best Science Site
International Academy of Digital Arts
and Sciences

Moustafa Chahine
Elected Member
National Academy of Engineering

Paul Dimotakis

Elscted Fellow

American Inslitute of Aeronautics and
Astronautics

Diane Evans
Elected Fellow
Institute of Electrical and

AWARDS

Rosaly Lopes
Air & Space Award
Wings WorldQuest

Soren Norvang Madsen
Elected Fellow

Institute of Electrical and
Electronics Engineers

Mars Phoenix Lander Team
Jack Swigert Award for Space
Exploration

Space Foundation

Mars Phoenix Lander Team
Rotary National Award for Space
Achievement

Space Cenler Rolary Club of
Houston

Larry Henry Matthies
Elected Fellow

Institute of Electrical and
Electronics Engineers

Robert

Engineers

Barry Goldstein

Rotary National Award for Space
Achigvement

Space Center Rotary Glub of Houston

“JPL Space” Team
Top 10 Intranets in the World
Nielsen Norman Group

Alexander Graham Bell Medal
Institute of Electrical and
Electronics Engincers

Imran Mehdi

Elected Fellow

Institute of Electrical and
Electronics Engineers

Pantazis Mouroulis
Elected Fellow
Optical Society of America

Firouz Naderi

Elecled Fellow

American Institute of Aeronautics and
Astronaulics

Boris Oks

Honorable Mention, Employee
Rideshars Programs

Los Angeles County Metropolitan
Transportation Authority

Gilles Peltzer
Elected Fellow
American Geophysical Union

John Prestage

Rabi Award

Institute of Electrical and Electronics
Engineers

Paul Stella
Aerospace Power Systems Award

i nstitute of Aeronautics and
Astronautics

Bruce Tsurutani
John A. Fleming Medal
American Geophysical Union

Presidential Early Career Award for
Sci s and Engineers




BUDGET AND WORKFORCE
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TOTAL COSTS

TOTAL COSTS BY Mitions of Dollars.

PROGRAM Mars Exploration

Solar System Exploration
Astronomy and Physics
Network

) 50 100

ERE (RS

|

[

Earth Science and Technology
Exploration Systams and Tachnology Office
Other Research and Development
Construction of Facilties

Miscelaneous

TOTAL PERSONNEL

2009
2008
2007
2006
2005
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CALTECH BOARD OF TRUSTEES
COMMITTEE ON JPL

Charles R. Trimble (Chair)

Founder and Former Chi

Otficer, Trimble Navig

Jon B. Kutler (Vice Chair)
Chairman and Chist Exceutive Otticer,
Admurally Partrers Inc,

Harold Brown

Prot Ementus. Caltesh: Coungsl
Center for Strateyic and Internaticnal
Sturbics

Lounette M. Dyer

Thomas E. Everhart

President Fmentus Caltecn
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