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JPL’s AIRS, MISR, and
ASTER spacecraft monitor &
Iceland volcano

AIRS maps CO, around
Earth.

Jasons see end of 2009 El
Nino.

Global Land—Ocean Temperature Index
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NASA and JPL launch “Eyes
on the Earth” tracking
climate change.

......

ASTER monitors landslides
from Haiti earthquake.
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Greenland Ice Mass Change

GRACE monitors Greenland
and Antarctic ice loss

sy SOME Recent Successes (cont'd)

September 2005 September 2008

Kepler releases preliminary
data on transiting exoplanets
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Real-Time Mesoscale Altimetry - May 23, 2010

JPL’s AVIRIS monitored oil
spill in the Gulf

Cassini images ice particles o

Sea Surface Velocity (knots)
1

and water vapor from Saturn’s .
moon Enceladus
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Aquarius/SAC-D
launched June 9,
2011

SMAP radar
breadboard
development
underway

OCO-2in
development

Jason 3, Grace F.O., DESDynl, SWOT...




Upcoming Mars & Solar System
Exploration Events

Vesta Arrival

July 16, 2011 Juno
(Ceres, February 2015) August 5, 2011

o

Mars Science Laboratory NuSTAR
September 8, 2011 November 25, 2011 February 3, 2012




Spcs UAVSAR- Unmanned Airborne

Jet Propulsion Laboratory

carmeraweoeemon | \/@hicle Heritage and Innovation

Global Hawk

L-band single-pass PoliInSAR

Ka-band single-pass INSAR

for observing glacier and

land ice topography P-band POLSAR (AirMOSS)
for measuring subsurface and
subcanopy soil moisture

Mexicali earthquake deformation cabtured by UAVSAR
using data acquired on October 21, 2009 and April 13,
2010. Major deformation (multiple color wraps) and Ongoing Instrument Development

subtle faulting are visible in the interferogram



UAVSAR Central California Subsidence Study

Legend

-6cm 0 +6cm |

Interferogram shoWing subsidence

3 (ground sinking) due to oil pumping &

2010-09: Central California
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Space Adminraton JPL and Northrop Grumman collaboration
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HAMSR on
Global Hawk

50-60 GHz GeoSTAR/IMAS/
Wy HAMSR Receivers
GeoSTAR
receiver arrays
for PATH

165-183 GHz HAMSR
Receiver




R ESTO CubeSat Flight Validation for
pace Admmnstaton Multiangle Spectropolarimetric Imager
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e ey (MSPI) Processing for ACE

David Diner, Paula Pingree et al., JPL
MSPI algorithms/FPGA on CubeSat
MSPI Airborne operating in space environment

. . - . Multiangl larimetri
engineering flight testing ultiangle pofarimetric

TR spectroscopy

MSPI Ground-based
measurements

Radiance " Radiance ﬁ i s
445, 555, 660 , 380, 470,660, 865 /470, 660, 865 . =W M SPI ACE
: g on

470, 660, 865 nm 470, 660, 865 nm

MSPI
. baseline
Intensity DOLP observing FS—
strategy Ca = 52° backward

Ba = 35° backward

oss-track)  NOTE: Angles
shown are boresight
angles at S/C. Clear
FOV's are required
Cf = 52° forward

8 fixed cameras

+1 gimballed camera

Df = 61° forward (slewed intermittently)

2011 Flight Validated MSPI instrument
processor and algorithms

On-board instrument processing
enables downlink by reducing
data rate by 2-orders of
magnitude in real time with no
science data lost

ATI-10 COVE CubeSat board with
AIST-08 AirMSPI board with algorithms on Xilinx SIRF FPGA

algorithms on Xilinx Virtex-5 FPGA
£ XILINX.

I %

1IP-07 and AIST-08 Ground Testbed
Development and Demonstration
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@ Space pamnevaten Atomic Interferometer Inertial Sensors
Catforma nstute of Tchnoogy {1 SpaCe

For advanced gravity measurements for Earth and planetary sciences

Technology:
» Atomic freefall test masses

i » Gravity gradiometer for higher
* Quantum atom-wave interferometry

resolution

« Simpler mission architecture (single
spacecraft)

» More flexible orbits and satellite
constellation

(more comprehensive data for data
analyses)
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Laser-eooled
Cslatom
loud at 1

Geodesy
Earth and Planetary Interiors
— Lithospheric thickness, composition %
— Lateral mantle density heterogeneity
— Deep interior studies =
— Translational oscillation between core/mantle
Earth and Planetary Climate Effects
— Oceanic circulation
— Tectonic and glacial movements
— Tidal variations
— Surface and ground water storage
— Polarice sheets
— Earthquake monitoring =

N\

\
3\ Three axis gradient
8 Y measurements

Multiple flexible orbit

_%.

gravitysmap©
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Below: IRPTG’s newest invention
is the High Operating Temperature
(HOT) mid-infrared VGA format
BIRD camera. The focal plane
array operates at 150 K with
NEDT of 27 mk at 300 K
background with f/2 aperture.

Right: Infrared image of
Dr. David Ting, who designed
the HOT MWIR device.

Left: Thermal image of Dr. Ting
taken with the HOT MWIR camera.

o

Credit: Sarath Gunapala, David Ting & JPL’s IR Photonics Group
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THz multiplier sources at room temperature
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Planar Schottky diode- /

based muitipliers have been 3 —_—
demonstrated in the 2.5 to 2.7

THz frequency range for future 2
astrophysics missions. { } h’\

2.6 THz source

/ \ A7 S\
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Robert Dengler of the SWAT group o ’

works on the terahertz imaging radar

in the lab. In 2010, the SWAT team
successfully extended the imaging radar’s
standoff range from 4 to 25 meters while
reducing imaging times from 2 minutes

to less than 1 second.



@ Space Admnavaton Infrared Lasers at 3-uym for
Jet Propulsion Laboratory .
e e Earth and Planetary Science

JPL’s Micro Devices Lab (MDL) developed 3 micron tunable lasers to measure
methane on Earth and on Mars

Stratospheric Balloons High-altitude aircraft Planetary Missions

12 kg laser

source (liquid N2) Sl Fes
in 80 kg instrument &2 |

5 ft tall, 70 kg
laser source

I (LHe) inside 1,600

kg (!) balloon ‘

% instrument

MSL-TLS 100 g
‘ laser source with
internal TEC
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@ Spoce Adminstalon Electric lon Propulsion- the Future in

Electric ion propulsion will meet big (deep space missions) and small (CubeSats) challenges

Today

Very High-Power
Thrusters
5okW - 100kW

Future Applications
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Affordable Human
Explorationin Deep Space
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First Science Mission to Extremely
NSTAR lon \utilize lon Propulsion ;: Long Life
Thruster-2.5 kW £ Thrusters

DS-1

Fast, Low-cost, Exceptional
Science Missions

Baseball-sized

CubeSats
lon thruster on a chip
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Space Admmsuaton :
@ Jet Propulsion Laboratory S p a Ce_ ba Se d N etWO rkl n g

e Technology developed through partnerships:
* 5 NASA field centers (JSC, GRC, GSFC, JPL, MSFC), JHU-APL, MITRE, and U. Colorado; and
* International collaboration involving ESA, JAXA, CSA, and Roscosmos

« The first instance of Space-based Networking, including the core communication protocol
DTN (Disruption Tolerant Networking), was flight validated on EPOXI

« Wide range of benefits for science return, mission risk, and cost

Earth oo Mars
Coordinated Science Observations Orbiter Assisted Operations

= | Network Orbiter
B - .
‘?(3 ’\ _J assists science
"'\":‘.gt 5

: assets
m  Distributed
processing g

In-situ data @
repositories |
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Iceland: Volcanoes
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MODVOLC
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Steve Chien et al., JPL

Eyafallajokull 2010
1.9-3.3B USD Economic Damage [EU]

Left — thermal false color

Right — True color

17 April 2010
NASA/JPL/GSFC/EO-1 Mission

“the Sensor Web has clearly demonstrated its value to the volcanological community...products were often

delivered within a few hours of data acquisition”
S. Jakobsdottir, Manager, Earth Hazards, Iceland Meteorological Office
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4 March 11, 011 0500 UTC
Before the rupture
Nominal states

A March 11, 011 0530 UTC
Rupture Initiation

Google - Google

March 11, 2011 0700 UTC

‘:Rupture‘ completion
""Nommfal states

March 11, 2011 0630 UTC

B ot 1 '
"pr_opagatlon of— 7
S ate changes

--Google

Partners: Scripps Orbit and Analysis Center,
Indiana University, Computer Science
Application: Joint DHS/NPS project on earthquakes

QuakeSim: Japan GPS Time Series
Analysis Points to Interesting Geophysics

Robert Granat, Andrea Donnellan et al., JPL
March 11, 2011 0600 UTC

Google

March 13, 2011 1300 UTC

TWO days later
"_Growth of feature

outage

--Google

Green — no state change

Red — state changes in last hour
Yellow — state changes in last day
Blue — no data
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@ Space Admmsiton Advanced Rapid Imaging Analysis (ARIA)

1 ESA

Envisatdata (¢) 201

Ground displacements from . Pleapiiie:

Geohazards Supersite

the March 11, 2011, SEE oot ke

5

magnitude 9.0 Tohoku
earthquake in Japan, overlaid
on a map of recent earthquake
activity from the U.S.
Geological Survey. The total
surface displacement in the
line of sight measured by this
Envisat ASAR interferogram is
about 2.5 meters.

Partnering with USGS and Caltech




