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Chukchi Sea

Sampled optically complex
waters (cruise track in blue)
* Phytoplankton
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« Some sediments

Very productive ecosystem

Phytoplankton biomass
highly variable

« Spatially

« Temporally

Even higher concentrations
of phytoplankton just below
sea surface (20-50 m)

« Among highest in world
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"RIP Aircraft Coordination

Global Air
Storm Hawk DC-8 WB-57|NOAA NCAR Force
Frank 15.3 0.0 0.0(No No No
Earl 24.2 39.3 10.9|Yes Yes Yes
Gaston 0.0 14.5 0.0[No Yes No
Karl 48.5 41.0 17.5|Yes Yes Yes
Other "2 b ::’
Science 0.0 12.2 0.0l |
Transit and
Test Flights 8.6 15.3 0.0

NOAA49 |

[Total ~ 96.6 122.3 28.4|
GLOBALHAWK

Coordination of a combined 5 NASA 5 —_bcE
and NOAA aircraft in Hurricane Karl on
16 September 2010 at ~1955 UTC




J'_' Q- N *

‘Multiple AIA images and the/potential field from the Hw
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d into a single image
«3-Axis stabilized & robust spacecraft. ! a0
sLaunch mass of 3100 kg (weight of 6800 Ibs); 270 kg payload, 1400 kg N
«Spacecraftis 2.2 x 2.2 x 4.5 m, solar panels are 6.5 m.across when extended. Solar panels cover an area of 6.6 m?, producing 1450
W of power. : |
« Data are sent to the'ground at a‘rate’of ~130 Mbps on a continuous, high rate data stream at a Ka-Band frequency of ~26 GHz




"NASA'’s Interstellar Boundary Explorer (IBEX) Spacecraft Reveals
A New View of Earth’s Magnetosphere

* Since its October 2008 launch, NASA's IBEX
spacecraft has mapped the invisible interactions
occurring at the edge of the solar system. The images

Magitc Fild Lines reveal that the interactions between our home in the
galaxy and interstellar space are surprisingly
structured and intense.

orn Earth  EemsSomhe * Recently, IBEX data have been extended to
Sane observe the Earth's magnetosphere from the
outside. The magnetic bubble that surrounds the Earth
and interacts with the solar wind flowing out from the
Sun has been studied extensively with various
Above: IBEX found that Energetic Neutral Atoms, or ENAs, instruments and spacecraft from within, but IBEX has

are coming from a region just outside Earth's magnetopause . . .
where nearly stationary protons from the solar wind interact enabled the first direct observations from the

with the tenuous cloud of hydrogen atoms in Earth’s outer outside.
atmosphere. Credit: NASA

* IBEX data show the pileup of the solar wind
particles in front of the magnetopause, the boundary
Left: Artist between the Earth's magnetosphere and interplanetary
concept of space, giving important new details about the
spacecraft. processes that protect Earth's atmosphere.
ﬁfggi Energetic neutral atoms (ENASs) are created in this
region too, as solar-wind protons wrest electrons from
hydrogen atoms in the outermost vestiges of our

atmosphere.
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Rosette Nebula

NASA/JPL-Caltech/WISE Team

Wide-field Infrared Survey Explorer

WISE 2010-030

WISE completed a
survey of the entire
sky in four mid-
Infrared wavelength
bands. Preliminary
data product

release in Spring
2011.
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Star Formation in the Galaxy Cluster CIG JO2182-05102
Spitzer Space Telescope * IRAC « MIPS / Subaru

NASA / JPL-Caltech / K. Tran (Texas A&M University) sig10-018

This observation from the
Spitzer SWIRE survey
iIndicates that ancient
galaxies are still actively
forming stars, even near
the core of a cluster. The
most distant galaxies

stand out clearly in the
infrared, rendered here In
green and red.




«The September issue of ICARUS is devoted to

MESSENGER's first two flybys of Mercury. There
are 15 papers in the issue and they deal with a
wide array of Mercury information including:

Mapping of field aligned currents in the
magnetosphere

Discovery of very hot refractory species in the
exosphere

The first neutron spectrometer measurements of
the surface abundance of Iron+Titanium (from
M1 and M2 observations)

The new determination of equatorial gravity and
shape (from M1 and M2)

The first stereo topography maps (from M1)

The widespread evidence for vertical variations
in the composition of Mercury’s crust from
excavated deposits (from M1 and M2)

The data from the third flyby that occurred last fall
is still being processed. Some papers from this
flyby have already been published in Science and
more fascinating discoveries are yet to come.

All of these flybys lead up to MOI that will
occur on March 18, 2011
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p previously undetected cave on Mars has been discovered by a 7" grade science
’ class participating in the Mars Student Imaging Project (MSIP) based at Arizona

State University and part of NASA’s Mars Public Engagement Program.

Through the program, 16 students at Evergreen Middle School in Cottonwood, CA
developed research questions: what are the most common locations of lava tubes on
Mars? Do lava tubes occur most often near the summit of a volcano, on its flanks, or
the plains surrounding it?

The students examined more than 200 images of Mars taken with the Thermal
Emission Imaging System (THEMIS) on NASA's Mars Odyssey orbiter. They then
targeted THEMIS to image areas on Pavonis Mons volcano that had yet to be imaged
by THEMIS at highest resolution. From these target images they discovered lava
tubes, one of which that appears to have a pit that is likely an opening to a cave.

Similar features have been previously described as cave or lava tube “skylights” by

Glen Cushing from the USGS (LPSC 2007). Cushing recognizes the feature as a new
finding, citing it to be only the second one associated with Pavonis Mons.

The students have submitted their site as a candidate for imaging by the High
Resolution Imaging Science Experiment (HiRISE) camera on NASA’s Mars
Reconnaissance Orbiter as part of the HiIWISH Participatory Exploration program.
The increased resolving power of HIRISE could offer the students a look inside the
cave.

According to the students’ teacher, Dennis Mitchell, MSIP “...is certainly one of the B
greatest educational programs ever developed. It gives the students a good Image Credit: NASA/JPL-Caltech/ASU
understanding of the way research is conducted and how that research can be

important for the scientific community.”
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* NRC'’s Decadal Survey in Astronomy &

"' New Worlds -
g . ¢ Astrophysics (New Worlds, New

- «New Horizons

in Astronomy and Astrophysics Horizons or NWNH) was released on

August 13, 2010

Panel Reports were released on August
30, 2010

NASA has been evaluating how to best
to implement the recommendations in
NWNH in light of available funding and
programmatic constraints
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B Decadal recommendation (RYS)

«====FY 11 President's Budget
Request future mission funding

== "Blue Lake" guidance provided to
Decadal (Sept 2009)




NASA Operating Missions
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Future Orbital Flight Missions — 2010 — 2022

Qlary A Launch
Aquarius *Instrument for flight on the 1SS
*Instrument-only for MOO

NPP

LDCM

0CO-2

GPM Core

SAGE-III*
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Solar Probe + Instrument Selection

Josals are:

Electrons Alphas and Protons Investigation: principal investigator,

Justin C. Kasper, Smithsonian Astrophysical Observatory in Cambridge, Mass. This
investigation will specifically coufit the most abundant particles in the solar wind -- electrons,

protons and helium ions -- and medsure their perties.

o
-- Wide-field Imager: principal investigat HWoward, Naval Res@arch Laboratory
in Washington. This telescope will make 3-D ima ﬂf&un's corona,or atmosphere. The
experiment will also provide 3-D images of solar wind an@l shocks as they approach and pass
the spacecraft. This investigation complements instruments.on ‘trleipat:ecraft. S

~—

.-- Fields Experiment: principal investigator, Stuart Bale, Uni\‘/éﬁfyM California Space-..
Sciences Laboratory in Berkeley, Calif. This investigation will make d;re,c\t measurements of
electric and magnetic fields, radio emissions, and shock waves that coursgthrough the sun's
atmospheric plasma. The experiment also serves as a giant dust detecto"rl_registering voltage
signatures when specks of space dust hit the spacecraft's antenna. :

-- Integrated Science Investigation of the Sun: principal investigator, David McComas
of the Southwest Research Institute in San Antonio. This investigation consists of two
instruments that will monitor electrons, protons and ions that are accelerated to high energies
in the sun's atmosphere.

-- Heliospheric Origins with Solar Probe Plus: principal investigator, Marco Velli of
NASA's Jet Propulsion Laboratory in Pasadena, Calif. Velli is the mission's observatory
scientist, responsible for serving as a senior scientist on the science working group.



MSL = Mars Science Laboratory
GRAIL = Gravity Recovery & Interior Laboratory




Pu-238 Domestic Production Status

%" Without a new Pu-238 production capability, the inventory available for NASA
missions will be depleted by the end of this decade
Pu-238 Start-up Plan prepared by DOE in collaboration with NASA and O iiiicy
delivered to Congress in June 2010 s
— Assumed NASA and DOE to share costs equally e

— Each agency requested $15M in FY11 Radioisotope Power

— Preliminary cost estimate to reestablish capability is
S75M-S90M over 6 years

Senate version of DOE FY11 Appropriations Bill zeroes DOE’s

contribution and states “...the Committee believes NASA should pay for the entire
service ...”

NASA/PSD is looking for the necessary funds to cover the entire cost of
Pu-238 restart should the Senate language prevail in Conference Committee
— If needed, significant impact to several programs will be the result

— When FY11 funding is provided, NASA and DOE will proceed with project
planning and execution
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Observation

Short Title: Modeling & Computational Capabilities

The Science Committee has become aware of concerns in the space-science
community that modeling and computational capabilities across space science
disciplines within the Science Mission Directorate (SMD) may not be adequate to
fully analyze data from NASA missions or carry out modeling and other
computations, and advance scientific understanding, at a level and pace
commensurate with the quality and quantity of returned data. The Science
Committee plans to explore this potential issue in future meetings.




Observation

-

Short Title: Costs of SMD Missions

-

The Science Committee continues to receive information about SMD cost
containment activities and independent reviews of various cost containment
strategies. The Science Committee will continue to study this issue, having
received a briefing from the Chair of the NRC’s Study on “Controlling Cost
Growth of NASA Earth and Space Science Missions” at our July 2010 meeting,
and from the Executive Secretary of the NASA Chief Engineer’'s MOWG at our
September telecon. NASA is working to complete its SMD mission cost study
with the Aerospace Corporation at the end of 2010 or early 2011. The Science
Committee is planning to review the results of that and other studies at future
meetings.
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Short Title: NRC Cost Containment Study 00ST CROWTH

The Council fully supports the excellent work EAI?TFH":HSE
reported in the NRC Study on Cost-Growth in pACE
NASA Earth and Space Science and notes that SCIENCE
NASA is working diligently to consider its MISSIONS #

findings and recommendations.




Recommendation

Short Title: NASA’s response to the Astro 2010 Decadal Survey

A. NASA’s Implementation of Wide Field InfraRed Survey Telescope (WFIRST)
mission

* NASA should proceed with implementation of WFIRST as the top priority large
space mission of Astro2010.

* NASA should solicit nominations for the WFIRST Science Definition Team (SDT)
as soon as possible, including representatives of all three of WFIRST's science
areas and members of ESA’'s Dark Energy Mission, Euclid. By Summer 2011, the
SDT should complete a conceptual mission design that is mature enough to
support NASA negotiations with ESA on a collaborative mission.

B. NASA’s role in ESA’s Euclid Mission
* NASA should keep open the option of a possible partnership with ESA on the

Euclid mission.

 If Euclid is selected by ESA, NASA's goal should be the negotiation of a joint
ESA/NASA program that meets the science goals of both the Euclid and WFIRST
missions and is comprised of either a single combined mission or two
complementary missions.




Recommendation (Cont’d)

-

éhort Title: NASA’s response to the Astro2010 Decadal Survey (cont’d)

C. NASA’s role in ESA’s PLAnetary Transits and Oscillations of stars (PLATO),
Mission
* NASA should inform ESA that NASA will not seek a strategic partnership on
PLATO, since its science investigation was not recommended in the Decadal
Survey.

Short Description:

These recommendations deal with the most time-sensitive aspects of Astro2010,
including implementation of the highest priority large space mission, and time-
limited opportunities for potential NASA participation in two European-led missions
(Euclid and PLATO).




