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FY2012 NASA Astrophysics Budget

$643.5M Total *

* Does not include SMD budgets that
are bookkept in the Astrophysics
budget line
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SMD FY 2013 Program/Budget Strategy
• Continue to provide the most productive Earth & space science
program for the available resources
- Guided by national priorities
- Informed by NRC Decadal Surveys recommendations
• Continue to responsibly manage the national investment in robotic
space missions
- Confirm new missions only after sufficient technology maturation
and budgets at an appropriate confidence level
- Closely manage JWST to the new cost and schedule baseline
• Plan and conduct a new Mars program with other NASA organizations
to meet both human exploration and science goals
• Adequately budget for launch services acquired for SMD by NASA’s
Launch Services Program (LSP):
- Availability and reliability for medium class
- Encourage cost constraining measures for intermediate/large class
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SMD Budget Request Summary
FY 2014FY 2017
estimates
are
notional
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Astrophysics Budget Features
What’s changed
• Astro-H and GEMS budgets have been rephased to accommodate
programmatic changes
• A partnership is being pursued with ESA’s Euclid mission
• Future mission funding within the three strategic programs is sufficient for
only mission concept studies; mission-specific technology development will
cease
• Balloons and R&A have been held flat to address other priorities
• Launch of next Explorer mission and mission of opportunity (to be
downselected in 2013) has been delayed by one year

What’s the same
• SOFIA continues development and early science flights
• Hubble, Chandra, Spitzer, Fermi, Kepler, and other operating missions
(subject to 2012 Senior Review)
• Keck Interferometer operations will cease in 2012, per plan
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President’s FY13 Budget Request for Astrophysics
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Explorer Options
• FY13 budget request does not support an AO for both missions and
missions of opportunity (MOs) in late CY12.
- First priority in the Explorer program is completion of Explorers in
development: NuSTAR, SXS/Astro-H, GEMS.
- Second priority is to downselect and fund the development of one mission
and one MO from the projects currently conducting Phase A studies.

• Astro2010 Decadal Survey
- “Enable rapid response to science opportunities; augments current plan by
2 MIDEXs, 2 SMEXs, and 4 MoOs.”
- “Annual budget of the astrophysics component of the Explorer program be
increased from $40 million to $100 million by 2015.”

• Astrophysics Division has planned:
- An AO for a MO with a $50-60M cost cap in Sep/Oct 2012; followed by
- An AO for a SMEX and a MO late CY2013 or early CY2014 with the cost
caps and actual dates TBD by summer 2012
- The Astrophysics Explorer budget is $134M in FY15 and $166M in FY17.
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WFIRST (Wide-Field Infrared Survey Telescope)
• Science Definition Team has delivered its interim report in July 2011.
- Copy of the report can be found at: http://wfirst.gsfc.nasa.gov/science/
WFIRST_Interim_Report.pdf
- The Interim Design Reference Mission (IDRM) is a proof of concept that a
mission can be constructed that is compliant with the Astro2010
recommendation for groundbreaking observations in Dark Energy,
Exoplanet and NIR sky surveys.

• Updated guidance given to Science Definition Team Dec 8, 2011.
- Accounts for updated events since initial kickoff meeting.
- Second Design Reference Mission being studied.
- Second DRM will not duplicate capabilities of Euclid, LSST, and JWST in
advancing science objectives of WFIRST.

• Science Definition Team
- Met Feb 2-3, 2012.
- Next meeting March 1-2, 2012.
- Final report due June 2012.
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WFIRST
•

Astro2010 recommended WFIRST as the highest priority large
mission; WFIRST remains NASA’s first priority for a large astrophysics
mission following JWST.
- The President’s FY13 NASA budget request includes no new large
missions; Astrophysics expects none before we successfully complete
JWST.

•

The FY13 budget request does not fund a start on WFIRST; it would
be unrealistic to expect such funding before JWST is launched.
- WFIRST will not launch in this decade (2018 + 7 yrs = 2025).
- Astrophysics does not anticipate budget growth in the foreseeable future.
- FY13 budget request does not support WFIRST technology development
as originally planned.

•

In the meantime, NASA is proceeding in parallel as follows:
- Through the Science Definition Team and Design Reference Missions,
establish a basis for WFIRST planning.
- Partner on ESA’s Euclid to advance the science of Astro2010 and
WFIRST. NASA’s contribution to Euclid does not slow WFIRST
development: reduced budget flexibility in FY13-FY17 would not allow
significant progress on WFIRST.
- Advance the technology required for WFIRST as the budget allows.
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Astrophysics Research Program

In response to the Astro2010 Decadal Survey recommendations
-- the budget for research awards increased by 10% in FY12
-- Theory and Computation Networks: AAAC studying NASA-NSF program
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Planning
• The Astro2010 decadal survey prioritized a funding wedge of $3.7B
over the decade.
• The “more conservative budget projection” based on the FY11
President’s budget request was $3.0B. Under that more conservative
scenario, Astro2010 stated:
- “In the event that insufficient funds are available to carry out the recommended
program, the first priority is to develop, launch, and operate the WFIRST mission,
and implement the Explorer program and core research program recommended
augmentations. The second priority is to pursue the New Worlds Technology
Development Program, as recommended, to mid-decade review by a decadal survey
independent advice committee (as discussed in Chapter 3), to start LISA as soon as
possible subject to the conditions discussed above, and to invest in IXO technology
development as recommended. The third priority is to pursue the CMB Technology
Development Program, as recommended, to mid-decade review by a decadal survey
implementation advice committee. It is unfortunate that this reduced budget scenario
would not permit participation in the JAXA-SPICA mission unless that mission’s
development phase is delayed.” (pgs 237-238)

• After removing JWST from the calculation, the runout of the President’s
FY13 budget over FY12-FY21 (the decade in Astro2010) has a funding
wedge of about $800M ($80M/yr average).
- Note that JWST is significantly augmented from the planning budget that
was presented to the Astro2010 committee.
12

Changes since the Astro2010 Decadal Survey
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Planning (continued)
• Astro2010 priorities for a constrained budget:
- “The first priority is to develop, launch, and operate the WFIRST mission, and
implement the Explorer program and core research program recommended
augmentations.” (pgs 237-238)

• The $800M funding wedge within the runout of the President’s FY13
budget request over the decade has been used for:
- Explorer augmentation: Grows to an augmentation of $70M/yr in FY16
• Total budget for Future Explorers is $150M/yr

- SR&T: $15M/yr starting in FY13, growing to $27M/yr in FY17
• Applied to all three programs.

- R&A and suborbital: augmentation and reallocation starting in FY12
• APRA: $1M/yr Suborbital Payloads, $0.5M/yr Lab Astrophysics, $1M/yr Detectors
and Supporting Technology
• $0.3M/yr Astrophysics Theory Program
• $1.5M/yr Theory and Computation Networks
• $2M/yr Astrophysics Data Analysis Program
• $1M/yr Roman Technology Fellows

- Senior Review: $12M/yr starting in FY15
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Balance in President’s FY13 Budget
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Planning (continued)
• NASA’s plans for going forward.
- Make near term decisions for FY13 including:
• Fund NASA participation in Euclid
• Fund GEMS UFE (HQ reserves) and growth (to be confirmed at KDP-C)
• Respond to 2012 Senior Review
• Remove some SAT calls from ROSES-11
- Work with Program Offices to develop a rebalanced plan including
technology development, postdoc fellows, and mission concept planning.
• Priorities include technology development (directed and competed) that
may have both near term value (suborbital, Explorers) and lead to
advancing decadal priorities with strategic missions, including WFIRST.
- Work with the advisory structure (APS, PAGs, SAGs) to prioritize the
opportunities.

• NRC Mid-Decade Review will comment on NASA’s balance between
working toward five large missions for the next decadal survey and
realizing the science of WFIRST and Astro2010 within the current
budget.
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Astro2010 Decadal Report Status - Priorities
Program
Scale

Recommendation

Large

WFIRST (NASA/DOE collaboration)

Large

Science

Total Cost
(U.S. share)

Launch
Date

Dark energy, exoplanets, and infrared survey-science

$1.6B

2020

Explorer Program Augmentation

Enable rapid response to science opportunities; augments
current plan by 2 MIDEXs, 2 SMEXs, & 4 MoOs

$463M

Ongoing

Large

LISA (requires ESA partnership)

Open low-frequency gravitational-wave window for detection
of black-hole mergers and compact binaries and precision
tests of general relativity

$2.4B
($1.5B)

2025

Large

IXO (partnership with ESA and
JAXA)

Black-hole accretion and neutron-star physics, matter/energy
life cycles, and stellar astrophysics

$5.0B
($3.1B)

2020s

Medium

New Worlds Technology
Development Program

Preparation for a planet-imaging mission beyond 2020,
including precursor science activities

$100-200M

>2020

Medium

Inflation Probe Technology
Development Program

CMB/inflation technology development and preparation for a
possible mission beyond 2020

$60-200M

>2020

Small

Astrophysics Theory Program
Augmentation

Broad

Small

(Definition of) a future UV-optical
space capability

Technology development benefiting a future UV telescope to
study hot gas between galaxies, the interstellar medium, and
exoplanets

$40M

Small

Intermediate Technology
Development Augmentation

Broad; targeted at advancing the readiness of technologies at
TRL 3 to 5

$2M/yr additional,
increasing to $15M/yr
additional by 2021

Small

Laboratory Astrophysics
Augmentation

Basic nuclear, ionic, atomic, and molecular physics to support
interpretation of data from JWST and future missions

$2M/yr additional

Small

SPICA mission (U.S. contributions to
JAXA-led)

Understanding the birth of galaxies, stars, and planets;
cycling of matter through the interstellar medium

Small

Suborbital Program Augmentation

Broad, but including especially cosmic microwave background
and particle astrophysics

Small

Theory and Computation
Networks (NASA, NSF, DOE)

Broad; targeted at high-priority science through key projects

$35M additional

$150M
$15M/yr additional
$5M/yr NASA
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Astro2010 Decadal Report Status - Response
Program
Scale

Recommendation

Recommended Funding

Current Response FY13

Large

WFIRST

$1.6B

SDT and DRMs in FY12

Large

Explorer Augmentation

$463M

$20M/yr augmentation in FY14 growing to a $70M/yr augmentation in
FY16

Large

LISA

$852M

$3.4M in FY12; only PCOS SAT in FY13 and beyond

Large

IXO Technology

$200M

Medium

New Worlds Technology

$100-200M

Medium

Inflation Probe
Technology

$60-200M

$6M in FY12 (including PCOS SAT); only PCOS SAT in FY13 and
beyond
$9M in FY12 (including EXEP SAT); funding increases by $12M/yr in
FY15 growing to an increase of $15M/yr in FY17
$0.3M in FY12 (SAT only); only PCOS SAT in FY13 and beyond; several
APRA investigations are relevant

Small

Astrophysics Theory
Program Augmentation

Small

(Definition of) a future UVoptical space capability

$40M

$6M in FY12 (including SAT); included in COR SR&T growing by an
additional $6M by FY15

Small

Intermediate Technology
Development
Augmentation

$2M/yr additional,
increasing to $15M/yr
additional by 2021

Included in 3 Program SAT augmentations toward 5 prioritized areas

Small

Laboratory Astrophysics
Augmentation

$2M/yr additional

Small

SPICA mission (U.S.
contributions to JAXA-led)

$150M

Small

Suborbital Program
Augmentation

Small

Theory and Computation
Networks (NASA, NSF,
DOE)

$5M/yr NASA

N/A

Additional core program
augmentations

N/A

$35M additional

$15M/yr additional

$0.3M/yr augmentation starting in FY12

$0.5M/yr augmentation over $3M/yr baseline starting in FY12; includes
one large investigation
Candidate for Explorer Mission of Opportunity
$1M/yr augmentation for payloads over $22M/yr baseline; zero
augmentation for Balloon Project
$1.5M/yr for 3 years; to be reviewed after 3 years
Roman Technology fellows: $1M/yr; in FY13 new program;
Astrophysics Data Program: $2M/yr augmentation over $14M baseline;
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APRA SR&T: $1M/yr augmentation over $20M baseline
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Astrophysics Program Content
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Astrophysics Program Content (cont’d)
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Astrophysics Program Content (cont’d)
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NASA’s Investment in Astrophysics
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Missions in Development
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(Green Line)

(Blue Diamonds)

Flagship Missions vs Astrophysics Budget

Pre-2004 is not full-cost
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