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Astrophysics
Division Astrophysics Division Major Events

• Kepler initial science press conference (August 6)
• Hubble Space Telescope SM4 Early Release Observations (Sept 

9)
• Chandra X-ray observatory 10 year anniversary conference 

(September 21-24, 2009)
• Fermi Gamma-ray Space Telescope 1st year science results 

(expected late-October 2009)
• SOFIA open door flight tests (beginning in October/November 

2009)
• Women in Astronomy and Space Science conference: Meeting the 

Challenges of an Increasingly Diverse Workforce (October 2009)
• Launch of WISE Explorer mission (December 2009)
• James Webb Space Telescope mission CDR (spring 2010)
• Hubble Space Telescope 20 year anniversary (April 2010)
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HST SM4 – Early Release Observations

Hubble Space Telescope SM4

ü Launched – May 11 at 2:02 PM.

ü Rate Sensor Units – replaced

ü WFC3  – installed

ü SI C&DH – installed

ü COS – installed

ü New batteries – installed

ü ACS – wide field channel repaired 

ü STIS – repaired

ü Fine Guidance Sensor – replaced

ü New Outer Blankets 5, 7 & 8 – replaced

ü Soft Capture Mechanism – installed

Reboost – not required



Astrophysics
Division Herschel/Planck Launch and First Light
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The Herschel and Planck 
spacecraft launched on May 
14, 2009, from the Guiana 

Space Centre in French 
Guiana. Image credit: ESA-
CNES-Arianespace/Optique 

Vidéo du CSG 
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“Liftoff of the Delta-2 
Rocket with Kepler, on a 

search for planets in some 
way like our own.”

March 6, 2009 10:48 PM

April 9, 2009 10:48 PM

First Light image showing 
detector layout and star field.



Astrophysics
Division Kepler Early Science Results – August 6 press conference
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Astrophysics Division Missions



Astrophysics
Division Astro2010 questions

Q: What do you see as the baseline, decadal (between 2011-2020) budget 
for the committee to use in its deliberations? Could you be explicit about 
what this is meant to cover and what important contingencies there are?

A: Notional budget guidance, for planning purposes, was provided in the 
June 2009 presentation to the EOS panel. 
– Astro2010 is being asked to prioritize expenditures among operating 

missions, mission enabling investments, future missions, etc., 
indicating the relative balance of such activities within the portfolio 
and including a recommended distribution of small, moderate and 
major mission initiatives

• [First slide, original guidance from June]
• [Second slide, notional scenario of investments and programmatic

adjustments that affect resources for future strategic initiatives/missions; 
Astro2010 may recommend a completely different scenario.  This slide is 
meant to emphasize the importance of prioritizing and sequencing
initiatives/missions because the budget profiles matter due to limited 
available resources in any given fiscal year.]
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Astrophysics FY2010 President's Budget and
Estimates for 2011 - 2023
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• Assumed operating missions beyond 2016 include JWST, SOFIA
• HST De-orbit mission development ramps up ~2020
• “Future Missions” wedge would be used for new mission initiatives, R&A/technologyaugmentations, extended missions, etc.
• The amount of “Future Missions” funding available between 2013 – 2020 is ~$4B

Budget Guidance for Decadal Survey
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• Assumed operating missions beyond 2016 include JWST, SOFIA; plus HST, Chandra, Fermi, etc. (e.g., Astro-H)
• HST De-orbit mission development ramps up ~2020
• “Future Missions” wedge is for strategic missions recommended by the Astro2010 decadal survey
• The amount of “Future Missions” funding available between 2013 – 2020 in such a scenario would be ~$2.3B

Budget Guidance for Decadal Survey –
Notional scenario



Astrophysics
Division Astro2010 questions

Q: There seems to be a renewed emphasis within NASA on international 
collaboration. How do you advise the committee factor into its 
recommendations the many uncertainties that this introduces into US 
strategic planning?

A: International collaboration is a part of almost every mission in the 
Astrophysics portfolio. 

• Like SMD’s recent planning for Mars exploration, coordination and 
collaboration with international agencies may provide additional
capabilities or complementary science investigations that could 
accelerate the pace of scientific discovery.

• Many mission concepts and sub-fields (e.g., IXO, LISA; dark energy, 
exoplanets) under consideration would benefit from international
collaboration and/or coordination.
– Collaborations occur at different levels: scientist participation, 

instrument contributions, significant mission cost-sharing
– Export control issues can be worked with judicious planning and 

workshare/interface management
– Budget coordination represents a risk but can be worked 11



Astrophysics
Division

(ESA)

(JAXA)(ESA)



Astrophysics
Division Astro2010 questions

Q: Do you have any reaction to the executive summary of the 
Augustine commission and its possible implications for space 
science? What can you tell us about any potential major re-
organization under the new Administrator that would affect space
science?

A: The Augustine committee report is anticipated within the next
couple of weeks.

• The implications for space science are TBD.
• Any re-organization of the agency or re-prioritization of resources 

is TBD, pending Presidential decision.
• [Some proposed options may have implications for science 

opportunities (e.g., ISS extension, flexible path, etc.).]
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Division Meeting National Needs

Astrophysics supports… “increasing our understanding 
of the universe and our place in it.” (OSTP-OMB 
FY2011 Budget Priorities Memo)

• Basic R&D on the fundamental laws of nature that 
ultimately drive innovation and long-term economic growth.
– The cosmos is a frontier for defining the new physics of 

the 21st century.
• International science and technology cooperation 

across a broad suite of science disciplines.
• Highly synergistic cutting-edge technology with 

applications in national security, commercial space 
imaging, medical imaging and data processing, cancer 
treatment, materials research, etc.

• Nobel Prize-winning research that enriches society and 
fills the next generation with excitement, wonder and hope. 
– Astronomy and the search for life in the universe 

permeate modern society, setting the context for life as 
we know it and appealing to basic questions of our 
origins and uniqueness. 14



Astrophysics
Division Astro2010 questions

Q: What do you now see as the scope, size, and cost (both total 
and to NASA) of the JDEM mission?

A: See submitted JDEM mission concepts. Astro2010 may wish to 
recommend a well-coordinated ground and space-based dark 
energy research program and indicate the level of investment a 
space mission would merit.  

• A cost-constrained JDEM option, consistent with the original 
concept of a Dark Energy Probe, is being worked by NASA and 
DOE project offices to answer what science return can be 
expected for a Probe-class cost envelope.
– Tasking document has been sent to NASA and DOE project 

offices and Interim Science Working Group (ISWG) Dear 
Colleague letter is being issued

• [Competed Probe-class mission line.]

15



Astrophysics
Division Competed Probe-class Missions

For Astro2010 consideration…
• Current Astrophysics Division portfolio has a balance of small, medium and 

large missions (but no competed mission line of its own)
• Large missions (e.g., Great Observatories) address a wide range of 

scientific themes and serve broad communities
• Explorers are important but are generally limited in scope and impact
• Probe-class mission concepts (~$650M+launch services, e.g., Einstein 

Probes, Origins Probes, Exoplanet Probes) were devised to carry out 
unique, high-impact investigations not possible with small missions or 
typical Guest Observer programs on large missions
– Fill the gap between Explorers and flagship missions
– Significant ancillary science, with possible Guest Observer opportunities 

(Kepler is best current example)
• Competed science investigations and mission concepts could be solicited in 

~3 year intervals, starting in 2011
• Astro2010 could specify potential science focus areas that would benefit 

from Probe-class missions, ala Planetary Science/New Frontiers
– Scientific peer review process along with technical/management/cost 

assessments would be used to select missions
– Potential mechanism for achieving balance of small, medium and large missions 16



Astrophysics
Division Astro2010 questions

Q: How much contingency for cost growth and schedule slip on 
JWST should the committee entertain?

A: The James Webb Space Telescope FY2010 budget request is 
the best guidance for budget and launch readiness date 
commitments. The current launch readiness date is June 2014.

• [Backup chart has budget details]
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Division Astro2010 questions

Q: What's the project status of SOFIA?

A: [See following slides]
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Astrophysics
Division SOFIA Status – October 2009

• Recently Completed
– Flight testing of entire flight envelope with telescope cavity door closed and telescope installed

• Necessary precursor to open-door flight testing
– Modal survey of telescope (by German partners); results as predicted
– Telescope heavy maintenance (by German partners)
– Integration and test of systems required for open-door flight testing and science flights

• Cavity door controller, mission control system
– Pre-ship reviews of first instruments (FORCAST, GREAT); instruments on-track for flight in 2010
– Nighttime telescope and observatory systems testing with telescope viewing night sky using 

diagnostics instrument (HIPO)
– The Science Vision for SOFIA book

• Near Future
– Winter 2009 – Start flight testing with telescope cavity door open in incremental steps

• Flight tests are in daytime, mirror covered, with real-time downlink of engineering data
– First quarter 2010 – First in-flight light using FORCAST instrument
– First half 2010 – First flight of science instruments (FORCAST, GREAT)
– Fall 2010 - First observatory operations with guest observers 

• Instrument AO
– AO for new / upgraded instruments planned for early 2011
– SOFIA instrument technology development to be supported under Cosmic Origins SR&T



Astrophysics
Division Astro2010 questions

Q: Now that we know HST is working, can you speak to the GO 
funding going forward?

A: The support for Guest Observers is expected to be maintained 
at current levels in near-term years. Out-year support will be 
determined as part of the normal annual budget process.
– HST is expected to enter the Senior Review process in 2012, 

which will assess operations and Guest Observer 
expenditures in the context of Astrophysics mission portfolio 
and status of HST capabilities
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Division Astro2010 questions

Q: Are there any changes in the works for ATP, LTSA, and general 
funds for data analysis, laboratory astrophysics, and theory?

A: Astro2010 should indicate the importance of R&A, technology 
development, and relative balance with operating missions and 
strategic missions in development.

• See backup charts for out-year budget projections
• LTSA was discontinued for budgetary reasons, but its content is 

now largely incorporated in ADP, ATP and other opportunities
• Considering larger “consortium grants” as a new funding model 

(similar to NAI) for some lab astro, theory challenges, strategic 
technology development
– Awaiting inputs from community (Astro2010, NRC-Fisk R&A study)
– Mission-specific calls for lab astro (e.g., Herschel) and theory 

challenges are also possible 
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Astrophysics
Division Astro2010 questions

Q: What are the current plans for the future for the SMEX and 
MIDEX programs?

A: Astro2010 should indicate the relative importance of Explorers to 
the overall space astrophysics priorities.

• Current funding for Explorer program, maintained in the 
Heliophysics Division, is about half what it used to be.

• [See accompanying slide for further info]
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Division Status of Next Explorer AO

• Details of next Explorer AO content have not yet been 
defined (including scope, cost cap, launch vehicle, schedule 
for release, etc).

• Any statements that may have been circulated on those 
factors are only speculation. 

• A plan for the Explorer AO will be formulated in 
October/November and submitted to NASA management for 
approval. 

• A community announcement will be released when that 
planning is mature so that all will have definitive information 
to plan against. 

NOTE: Release of AO is contingent on funding and launch vehicle availability 



Astrophysics
Division Astro2010 questions

Q: What is the current status and cost to SMD of AMS?

A: AMS is manifested on STS-134, currently scheduled for launch 
in late-summer 2010.

• SMD is not a scientific partner in AMS and bears no costs.
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Astrophysics
Division Astro2010 questions

Q: There has been a history of cost growth and schedule slips in SMD missions. What 
plans does NASA have in place to ensure it maintains a program that is balanced with 
respect to size and subfield? Determining an optimum balance is not straightforward, 
but NRC studies and a large number of the White Papers received by this committee 
indicate a strong belief that NASA’s mission-enabling investments have long been below 
any optimum level, and for a variety of reasons there have been substantial further 
decreases in the last few years. From NASA’s point of view, what can this committee 
say in their report that would be effective in improving this situation?

A: Astro2010 should recommend an optimum level of mission-enabling investments within 
the Astrophysics Division portfolio.

- [Tripwires]
• APRA supports basic R&D and suborbital payloads.
• Each science theme (PCOS, COR, EXEP) now has an SR&T line to address strategic 

needs and advance key technologies from TRL 3 to 6 (see backup chart).

What target percentage of the budget may be appropriate for mission-enabling 
expenditures? – with the understanding that an increase over current ~10% fraction 
would come out of new mission content/flight rate or extending operating missions.

– What should the balance be between near-term/far-term or basic R&D/mid-TRL 
technology investments?
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Astrophysics
Division Astro2010 questions

Q: Are any changes expected in the way SMD receives advice from 
the community?

A: The NASA Advisory Council (NAC) will be streamlined from 35 
members to about a dozen members and the number of 
Committees under the NAC will expand to cover areas of interest 
to the Administrator.

• The NAC Science Committee will be enlarged to about 15-18 members.
• The Astrophysics, Earth Science, Heliophysics and Planetary Science 

Subcommittees of the Science Committee will continue to exist and their 
functions will remain unchanged.

• The Astrophysics Division receives advice from the NAC/Science 
Committee/Astrophysics Subcommittee, as well as the 
Congressionally-chartered Astronomy & Astrophysics Advisory 
Committee (AAAC).
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NASA 
Advisory Council

Aeronautics 
Committee

Audit 
and Finance
Committee

Exploration
Committee

Human Capital 
Committee

Science 
Committee

Space 
Operations 
Committee

Astrophysics
Subcommittee

Earth Science
Subcommittee

Heliophysics
Subcommittee

Planetary
Science

Subcommittee

Planetary
Protection

Subcommittee
(TBR)

ExoPAG CORPAG
(Proposed)

PhysPAG
(Proposed)

Possible other 
committees

(TBD)

To be 
updated…



Astrophysics
Division Astro2010 questions

Q: The NASA field centers have produced an impressive number of helpful inputs to 
Astro2010, including thoughtful reports and white papers as well as detailed 
information about proposed initiatives. What do you see as the role of Astro2010 
in establishing priorities between initiatives coming from either within the same 
field center or from different field centers? How should this volume of field center 
input be weighted relative to that coming from the broader research and mission 
"user" community?

A: Astro2010 should focus on science priorities and not necessarily worry about 
programmatic balance or workforce issues at particular field centers; the Agency 
will address such issues with the implementation of projects as part of the normal 
annual budget process

• Inputs received from individuals at field centers should be treated like inputs 
received from the broader community

– Field center scientists are part of the broader community
• Programmatic information received from established projects (i.e., projects in the 

budget) should be regarded as “NASA input” vetted by HQ
– HQ vetting is intended as a check on the accuracy of programmatic inputs 

and should not be regarded as indicating NASA’s preferences for what 
Astro2010 should prioritize

• Strategic missions are implemented through NASA field centers and field centers 
have a unique combination of scientific and technical capabilities – thus they are 
hubs of science, technology, and mission activity

– Field centers will be involved in executing Astro2010 priorities and initiatives 29
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SMD FY2010 Budget by Science Theme
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FY09 FY10 FY11 FY12 FY13 FY14

Cosmic Orgins SR&T 3.2 5.2 6.7 9.6 11.5 12.5
Tech,core plus competed 1.7 2.9 5.6 7.3 8.0
Fellows 3.2 3.5 3.8 4.0 4.2 4.5

Physics of the Cosmos SR&T 2.8 4.9 7.2 9.2 11.2 12.5
Tech,core plus competed 1.7 3.5 5.6 7.3 8.3
Fellows 2.8 3.2 3.6 3.7 3.9 4.2

Exoplanet Exploration SR&T 11.0 13.3 12.7 14.2 15.5 15.9
Tech,core plus competed 7.3 10.2 10.3 11.4 12.7 11.7
Fellows 3.7 3.1 2.4 2.8 2.8 4.2

Balloon Project 24.6 26.7 28.8 32.4 33.2 35.8

R&A (by category) 60.0 61.1 62.5 64.0 66.2 67.8
Rocket & MoO Payloads 6.0 5.9 6.0 6.2 6.4 6.5
Balloon Payloads 17.3 16.9 17.3 17.7 18.3 18.8
Detectors and Supporting Technology 18.0 17.7 18.1 18.5 19.1 19.6
Laboratory Astrophysics 3.0 2.9 3.0 3.1 3.2 3.3
Ground-based Observations 3.0 2.9 3.0 3.1 3.2 3.3
Theory 11.2 13.3 13.6 13.9 14.3 14.7
Program support and Other 1.5 1.5 1.5 1.5 1.6 1.6

ADP 14.7 14.3 15.5 14.8 15.3 17.5

ADCAR 10.9 21.6 23.8 24.5 24.3 24.9

Total 127.2 147.0 157.2 168.8 177.2 186.8

Supporting Research &Technology Funding Projection 



Astrophysics
Division FY2010 Astrophysics Budget Changes

FY09 FY10 FY11 FY12 FY13 Total

Program Changes from FY09 118.8 -1.5 17.1 -25.0 10.3 119.6

JWST 75.0 130.3 120.0 118.5 140.7 584.5

SOFIA 17.0 17.0 17.0 51.0

HST 52.8 -13.0 -13.1 -0.1 -2.9 23.7

Cosmic Origins Future -3.0 -42.5 -67.3 -91.7 -104.5 -309.1

Exoplanet Exploration 20.0 -21.5 -11.1 -9.5 -2.7 -24.9

JDEM -56.6 -83.0 -109.0 -125.0 -373.6

LISA / Con-X / PCOS Future -5.1 -17.8 24.7 39.0 77.8 118.5

Astro-H transfer from Helio 9.9 10.9 11.3 3.1 3.8 39.1

All other -30.7 8.7 18.6 7.8 6.0 10.4



Astrophysics
Division FY2010 Astrophysics Program Content

FY09 FY10 FY11 FY12 FY13 FY14

FY10 President Submit 1,281.3 1,120.9 1,074.1 1,042.8 1,126.3 1,139.6

Cosmic Origins 819.2 667.2 598.9 550.3 523.8 452.3
James Webb Space Telescope 446.9 441.4 385.1 354.6 335.6 259.8
HST 207.7 112.6 101.6 94.6 91.1 93.2
SOFIA 72.8 72.8 74.0 75.8 77.6 79.1
Spitzer 71.7 27.1 23.9 8.2 0.3
SR&T 5.2 6.7 9.6 11.5 12.5
Future Missions 20.0 8.1 7.6 7.5 7.7 7.7

Physics of the Cosmos 128.3 147.7 188.5 213.9 291.4 330.3
Fermi (GLAST) 13.2 22.2 23.0 23.8 24.0 24.5
Herschel / Planck 23.6 31.9 29.6 29.4 27.3 14.4
Chandra / GP-B / INTEGRAL / XMM 69.7 66.1 62.5 58.0 55.3 58.7
JDEM 8.5 6.4
SR&T 2.8 4.9 7.2 9.2 11.2 12.5
LISA, Con-X, Future and Management 10.5 16.2 66.2 93.5 173.7 220.2

Exoplanet Exploration 68.1 46.2 57.3 86.9 123.5 167.3
Kepler 25.2 20.1 14.8 14.3 8.6
SIM 20.0 2.0
SR&T 11.0 13.3 12.7 14.2 15.5 15.9
Future Missions/Keck/LBTI/ Management 12.0 10.8 29.8 58.4 99.4 151.5

Astrophysics Explorer 130.7 107.9 69.5 26.6 10.4 1.7
WISE 65.2 13.0 5.2 1.6 0.2
NuSTAR 38.7 59.5 33.7 6.8 6.4
Astro-H / SXS 9.9 10.9 11.3 3.1 3.8 1.7
Operating Explorers 16.9 24.4 19.3 15.1

Astrophysics Research 135.0 151.9 160.0 165.0 177.2 188.0
Research and Analysis 60.0 61.1 62.5 64.0 66.2 67.8
ADCAR / ADP / Senior Review 28.0 37.3 41.4 41.5 51.0 56.9
Balloons 24.6 26.7 28.8 32.4 33.2 35.8
SMD Administrative 22.4 26.9 27.2 27.0 26.9 27.5
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