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Caltech operates JPL under contract to NASA
5,000 employees

Employees are members of the Caltech staff
177 acres (67 hectares)

139 buildings
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« Launched on March 3, 1959
- Became the first American spacecraft to escape Earth’s
gravitational pull



National Aeronautics and
Space Administration y n n n
@ Jet Propulsion Laboratory JPL s rObotIc Iunar mISSIOnS Ied the
California Institute c_)f Technology

way to a safe Apollo landing

« Ranger: 1961 - 1965

 Surveyor: 1966 — 1968

 Lunar Orbiter: 1966 —
1967
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Lunar Panorama from Surveyor 7

This circular mosaic of hundreds of television photos taken by Surveyor 7 in
January 1968 revealed a solid surface, safe for the the subsequent Apollo landings
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The First Planetary Probe - 1962
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Presented with Mariner 4's picture of Mars.

L, w

Mariner 4's famous picture Number 11, revealed large impact
craters and other topographical features of Mars, July 1965



National Aeronautics and
Space Administration

Jet Propulsion Laboratory

California Institute of Technology Vi ki n g Arri Ves at M a rs

Pasadena, California

NASA's Viking Project, managed by JPL, became the first mission to land
a spacecraft successfully on the surface of another planet and return
both imaging and non-imaging data over an extended time period.
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On to other destinations
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Cassini to the Saturn System
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Interstellar Mission
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- History’ s first scientific satellite: Explorer 1
»  First US satellite: Explorer 1

« First interplanetary spacecraft: Mariner 2
* First interplanetary images: Mariner 4

*  First lunar impactor: Ranger 7

*  First lunar soft lander: Surveyor 1

« First interplanetary orbiter: Mariner 9

«  First gravity assist trajectory: Mariner 10
* First 4-planet mission: Voyager 2

* First planetary radar mapper: Magellan

«  First Jupiter orbiter: Galileo

« First planetary rover: Mars Pathfinder
 First deep space sample return: Stardust
 First comet impact: Deep Impact

* First interstellar mission: Voyager

« First solar polar orbiter: Ulysses

*  First Saturn orbiter: Cassini
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JPL and Robotic Exploration
of the Solar System Today:
Missions Currently in Operation




iy Today: A continuous robotic o3

Jet Propulsion Laboratory

caema e senee—— Yregence on and in orbit around Mars

2001 Mars
Odyssey

| : o : Opportunity
Reconnaissance 7, : (operating)
Orbiter

‘Do not go where the path may lead, go instead
where there is no path-and leave a trail.”
Emerson.

(Opportunity’ s tracks in Meridiani Planum)

Mars Express
(ESA)
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2001 Mars Odyssey Orbiter
Science Orbit Configuration - GRS Boom Deployed

Solar Array ————»

MARIE (located inside)

Gamma Sensor Head Star Cameras

High Energy Neutron
Detector (HEND)
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Hydrogen as an indicator of Water Ice
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Water Map

2% 4% 8% 16% 32% > 64% 2001 Mars Odyssey Gamma Ray Spectrometer

H20 Low i H2O High

Lower-Limit H,O Mass Gamma Ray Spectrometer
Fraction on Mars measurement of the

From Neutron relative abundance of
Spectrometer Hydrogen, an indicator of

buried water ice
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/- Natiora foroneutsand Mars Reconnaissance Orbiter catches
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i Mars Exploration Rover (MER)
Fassaa. catoria 0 Opportunity Being Built
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Spirit at the Top of Husband Hill
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Mars Exploration Rover (MER)
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Spirit at Home Plate




e Mars Exploration Rover (MER)
o v o iy Opportunity at Endurance Crater
(View of Burns CIiff)
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e Mars Exploration Rover (MER)

e iy Opportunity at Victoria Crater

Pasadena, California

(Cape St. Vincent)
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Latest images from Opportunity
s near and inside Victoria Crater
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Phoenix landed near Mars’
commerer  north pole May 25, 2008

 Study history of water.
 Determine arctic soil habitability.
- Study Mars’ polar weather.



Phoenix makes it official:
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There is water on Mars

California Institute of Technology

e, Gl (Clean your glasses if you think Phoenix saw a Mars
polar bear)




Dawn uses solar electric ion engines

Space Administration

aeaniosy £ @ncounter Vesta in 2011 and Ceres
in 2015

Pasadena, California

Asteroid Vesta
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e cams - 2009 on its way to Vesta and Ceres
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= Dawn’s Amazing Path to Vesta

Apr 2009

Mars Gravity Assist
February 2009

/ Dawn
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Cafomi sttt o Teeoesy Vesta Revealed from All Angles
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Fine structure in Saturn’ s rings

Jet Propulsion Laboratory

et from Cassini spacecraft
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National Aeronautics and Cassini and Huygens Observe :@ N
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e Titan' s surface and lakes s
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A Saturn’ s moon Enceledus with
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Enceladus on August 11, and
within 25 km on October 10, 2008

California Institute of Technology
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NASA Discovery Mission

Maria Zuber (MIT), PI
Project Management JPL
Launch in September 2011

High ar gravity ma ry
r rior-from crust. CM
, Dual = r
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- JPL science instruments on other missions:
._ JPL/Brown University M3 on India’s

-

. Chandrayaan-1
i - g : e L £ Lunar Inseartion : :
To achieve 100 X 100 km.Lunar Polar Orbit. « - Manceuvre T

PSLV to inject 1050'kg in GTO of 240 x 36000 km.
Lunar Orbital mass of 523 kg with 2 year life time.
Scientific payload 55 kg. L

Lunar Transier
Trajectory

" Inifial Orbit . /. R
~ 1000 km =0 .

I.:::'::'::'_..- " Mid GI:JUFSE‘

e Trans Lunar Correction WL e
. Injection , - . . > .
Expanding the scientific knowledge abouit the moon, upgrading“india's technological capability —.5:;14; =

and providing challenging opportunities for planetary arch for the youriger deneratipn
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Future Solar System Exploration

Missions in Flight to their Destinations, and
Missions in their Early Design Phase




This Decade Mars Exploration

Launch Year

2003

Mars Express
Collaboration

2005

(N

2007

2011
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Mars Mars

Global Reconnaissance

Surveyor Orbiter
(mission completed)

Mars Science
Mars

MEP Rovers
igao ._._}Pathﬁnder Phoenix Laboratf)r)_fl_ i

(mission completed)

Spirit

‘b‘g‘m Opportunity
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s Mars Science Laboratory aeroshell
Gl antering Mars’ atmosphere
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Jet Propulsion Laboratory

oo MISL LIBS-Raman Spectrometer
e Studies rock composition




InSight

2 potentlal Dlscovery 12 mission

W. Bruce Banerdt, JPL
Principal Investigator

June 15, 2012

Use or disclosure of information contained on this sheet is subject to the restriction on the Restrictive Notice page of this
document.
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California Institute of Technology
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Juno Microwave Radiometer

Spacecraft orbital molion
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Juno Payload System Overview

Magnetometer (MAG)

Jovian Auroral Distributions
Experient (JADE) Advanced Stellar Compass (ASC)

Gravity Science (GS) ASC accurately measures the orientation of the magnetometers.

The Juno Gravity Science Investigation will l

probe the mass properties of Jupiter by using
Fluxgate Magnetometer (FGM)

the communication subsystem to perform
Daoppler tracking.
The two fluxgate sensors will measure the magnitude
and direction of the magnetic field in Jupiter’s environment.

3 sensors 1 sensor

JADE will measure the distribution
of electrons and the velocity distribution
and composition of ions.

Jupiter Energetic-particle
Detector Instrument (JEDI)

Microwave Radiometer
(MWR)
MWR is designed to sound deep into the

atmosphere and measure thermal emission
over a range of altitudes.

L

= 2sensors 1 sensor

JEDI is a suite of detectors that will measure the energy
and angular distribution of charged particles.

Ultraviolet Spectrograph (UVS)

UVS is an imaging spectrograph that is sensitive to

Plasma Waves Instrument

! Waves)
ultraviclet emissions. P . (
\ Jovian Infrared Auroral Mapper Waves will measure plasma waves and
(JlRAM) radio waves in Jupiter's magnetosphere.

JunoCam
- \._‘_‘_."I !
JunoCam will provide visible-color JIRAM will acquire infrared images and spectra \
images of the Jovian cloud tops. of Jupiter. JIRAM is located on the aft/bottom deck. ||

Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

WWW.nasa.gov
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Moonrise: A potential New Frontiers Mission
Pl: Dr. Brad Jolliff, Washington University
s Rioject Management: JPL

Late 2016
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South Pole-Aiken Basin Lunar Saple Return will eval the
evolution and history of the early solar system
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Future New Frontiers Venus Lander would address fundamental unanswered
questions of the history and current state of Venus by characterizing the chemical

composition of the atmosphere and measuring the surface composition
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Conclusion:
With 50 years of paradigm-shifting discoveries
behind us, the next 50 years promise to be even
more exciting.
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