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Budgetary context

HST funding set through FY11 & 12
e  Detailed discussion in KenS e mb a préséngation

Funding in subsequent years will be set through the 2012
Senior Review
e HST will assessed in competition with other space missions,

Including Chandra, Spitzer, Swift, XMM and others

E HST is currently performing at an exceptional level, and can make a very
strong, competitive case

e All projects are provided with guideline budgets by NASA HQ

E Potential opportunity for HQ to constrain funding for current projects to set
aside funding for new projects

e All programs can propose for enhanced funding levels
E But this requires a correspondingly strong justification
WS r e soliici tilng tihe S TFEUCK:S
appropriate profile for HST
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How does JWST funding impact
the HST budget in the present
fundign scenario?

eéelit doesnaot
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Division

dasa s - NASA Science Budget Changes

Auth Act FY 2012 FY 2013 FY 2014 FY 2015 FY 2016

Ty, uded above)
JWST, from Astrophysics to new Theme
Future Explarers, GEMS, Astro-H from Helio to Astro

FY 2012 rivsiue... . ~ "ot Daanaet 44976

Programmatic Content changes:

Budgst Authority (SM) FY 2010 FY 2011 FY 2011
Actual

FY 2011 President’s Budget 44933 4469.0 50056 52486

Contant 43 -2318
Earh Science 186 -147 1
Planetary Science 231 65
Astrophysics -16.4 760
James Webb Space Telescopa a8 -5.4
Heliophysics -19.4 32

Funding for Science CSLE 0.0
Earth Science -144.3
Planetary Science S17
Astrophysics 451
James Webb Space Telascope 191
Haliophysics 444
Science Cwil Service Labor and Expenses 3047

50056 5.016.8
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« Earth Science DESDynl and CLARREOQ Tier-1 missions significantly delayed; GMI-2 development for GPM LIO cancelle:

non-flight program expansions curtailed

« Planetary funding can no longer support all 5 development programs; Decadal Survey will provide priorities to guide

decision-making on which programs will be cancelled, delayed, descoped, or implemented as planned
« Astrophysics able to fund the highest decadal priorities, but only technology development for large missions beyond JWSE
« JWST budget growth to $375M/year (including Labor); schedule under review
« Heliophysics: launch vehicle cost increases may require descope of Solar Orbiter Collaboration

JWST has been moved from the Astrophysics Division to a new theme; the funds transferred

from Astrophysics ref

ect

t he

budget

project

from J. Morse Astrophysics Committee presentation, 2/2011



Natlonal Aeronautics and Space Administration

| President’s FY 2011 Budget Request Detail

Fy 2008 FY 2010

FY 201 FY 212 FY 2013 FY 214  FY 23015

Budget Autharity. £ in million Actual  Enacted
7 69 2403 eaaB\ 382 382 2803 11
JWSTpre-CDRbudget

These are the funding levels deducted from the Astrophysics Divis



Natlonal Aeronautics and Space Administration
President's FY 2012 Budget Request Detall Full Cost View

Auth
Astual CH Act

Budget Autharity, $inmillion  oonen  Fyzoi1 FY2011 FY2092  FYZ013 FY2094  FY2015  FYI016

Astrophysics 647.3 1,0T6.3 6a2.7 T58.1 TTa.5 Tra.8 g10.9

Jamas Wabh Space Talescops 43487 4737 4750 4750 E R ERER

AWST drops $65M relative to 2010 funding legrelduced by $6 million with respect
to the Presi denhhadanotional blidhet fioom @0iZan put. a n d
Austrophysics budget reflects deduction of-@®BR JWST budgenotthe projected
JWST funding levels.

BAstrophysics increases by $35M from FY10 to FY12.

A4ST falls within the Astrophysics division funding.



2012 Astrophysics budget

a [fitiereliispressure on ST funding in tie
present budget funding scenario, it comes
from increased support for otner activities
within tive Astropinysics Divisio

» Explorers
@ Support Researcin &llechimadomyy
» Decadall priorities




backup charts
Jon Morse® presentation to
Astrophysics subcommittee
February 2011
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Budget Authority (5M) FY 2010 FY 2011 FY 2011
Actual CR Auth Act FY 2012 FY 2013 FY 2014 FY 2015 FY 2016

k
FY 2012 President's Budget Request 44976 4,4690 50056 5,0168 5,0168 50168 5,016.8 5,016.8

Earth Science 1.439.3 18018 16530 16792 16653 16914 17273
Planetary Science 1.364.4 14857 14889 13657 13264 12710 118839
Astrophysics 10853 1.076.3 637.7 708.3 721.0 7135 7419
James Webb Space Telescope 3546 353.3 3853 3716 3716
Heliophysics 608.0 B41.9 5773 531.0 612.4 627.2 628.6

SCMD Civil Service Labor and Expense 304.7 3132 3265 342.2 3586



NASA

.

Division

woenses - NASA Science Budget Changes

Budgat Authority (SM) FY 2010 FY 2011 FY 2011

Actual CR Auth Act FY 2012 FY 2013 FY 2014 FY 2015 FY 2016

FY 2011 President’s Budget

Contant 413
Earth Science 18.6
Planetary Science 231
Astrophysics -16.4
James Webb Space Telescopa 1
Heliophysics -194

Funding for Science CSLE
Earth Science
Planetary Science
Astrophysics
James Webb Space Telascope
Heliophysics
Science Cwil Service Labor and Expenses

Transfers {(non-add, excluded abova)
JWST, from Astrophysics to new Theme
Future Explorers, GEMS, Astro-H from Helio to Astro

FY 2012 President’s Budget Request 4 497.6 5,005.6

Programmatic Content changes:
Earth Science DESDynl and CLARREOQ Tier-1 missions significantly delayed; GMI-2 development for GPM LIO cancelle:

non-flight program expansions curtailed

44933 44690 50056 5,2486

147 1
65
760
54

32

0.0
-144 3
S1.7
451
191
-44 4
3047

379.2
286

5,016.8

0.0

-142.4

635
-49.8
57
-41.8
3132

335.2
448

0.0

-1833

£3 4
S45

3.7
-406
365

259.3
476

FY12-15
Total

Planetary funding can no longer support all 5 development programs, Decadal Survey will provide priorities to guide

decision-making on which programs will be cancelled, delayed, descoped, or implemented as planned

Astrophysics able to fund the highest decadal priorities, but only technology development for large missions beyond JWE
JWST budget growth to $375M/year (including Labor); schedule under review

Heliophysics: launch vehicle cost increases may require descope of Solar Orbiter Collaboration



NASA

oaoensics—— Astrophysics Program/Budget Strategy

Respond to decadal survey recommendations with augmentations to the
Explorer program, Balloon pro(?ram, Astrophysics research program, and
technology development, but defer initiating the next large mission beyond

JWST

Support missions in prime operations (Herschel, Planck, Fermi, Kepler,
and HST)
S

Complete integration of NUSTAR for a Feb 2012 launch

SOFIA will continue to ramp up science flight hours to achieve full
operating capability (FOC) by 2014 and will develop the second generation
of instruments

Continue development/implementation of Astro-H for a Feb 2014 launch
Continue formulation and development of GEMS for an Apr 2014 launch

Use Senior Review recommendations to prioritize funding for missions in
extended operations

Innovate, Educate, Build
“To reach new heights and reveal the unknown so that what we
do and learn will benefit all humankind.”




What's changed:

JWST project was moved to its own Theme within the Science Mission Directorate
The Explorer program is being split into two pieces such that Astrophysics and
Heliophysics will manage their own Explorers resources beginning in 2012

» A Future Astrophysics Explorer missions budget was created in response to the

Decadal Survey recommendation to increase the flight rate of astrophysics
missions and missions of uppnr{unity.

Support for concept planning and technology development for decadal survey large
mission priorities (WFIRST, LISA, 1XO) under supporting research and technology lines
Augmented budgets for decadal survey medium &small technology and R&A initiatives
SOFIA budget increased to restore science and preserve 2" generation
instrument selection and development

NuSTAR LRD now February 2012 to accommodate launch services availability
ASTRO-H confirmed for implementation; GEMS approved for Phase B and budget re-
phased

Extended support for top ranked missions in the 2010 Senior Review, but support for
RXTE and GALEX extended operations and the INTEGRAL and Suzaku Guest Observer
programs will terminate by the end of FY2011

JDEM &SIM projects have been closed out; not recommended by the Decadal Survey
Reductions to operations and guest observer programs for Chandra, HST, and Swift

What's the same:

Herschel, Kepler, Fermi, and Keck operations



20Mm
FY 2010 Pres Bud FY2012 FY2013  FY2014 FY201E  FY 2016

Astrophysics $647.3 86315 56377  ST083  ST210  S7T135  S7T419
Astrophysics Research $149.1 $156.1 $161.6 32001 32118 $229.3 32386
Astrophysics Resaarch and Analysis 5506 5602 2643 £82 8 5839 £B5.1 £88.0
Ballpon Projact $28.2 3271 5283 328 £336 2341 8353
ADCARADP! Senior Review/Admin 6813 S68.7 3679 $84.5 5043 $110.1 $1154
Cosmic Onging 32253 §242.9 5219.7 $219.4 2099 $1952 $184.5
Hubble Space Telescope (HST) $100.8 $1027 5940 3934 5931 5888 384 5
Stratospheric Obsarvatory for Infrared Astronomy (SOMEA) STA6 3796 714 733 3772 7.4 £75.0
Spitzer 8176 8226 178 308
SHAT £6.0 570 %482 2173 190 $19.0 8199
Herschal 2240 3245 3240 5208 $158 s58
Future Missions/Management £3.2 £85 2314 247 848 841 £5.1
Physics of the Cosmos §$1160  $103.3  $1003 31124 $111.9 98 1 $96.8
Farmi §22.1 $227 5236 5231 225 5154 10
Planck 805 581 872 S6 8 846 soa
Chandra/iNTEGRALXMM STT3 3504 5555 855.7 %555 8537 $53.6
SHAT 543 $5.7 5114 5220 $245 241 27 2
Future and Managamant £29 874 %27 %40 848 §4.1 351
Exaplanet Exploralion 5434 $42.5 3482 £65.5 1636 3621 $69.8
Kapler 5154 $16.9 5176 $12.3 §0.1
KeckiLBTI 48 4.1 356 $6.4 85.6 S48 535
SHAT $127 5127 5179 387 3504 550.2 504
Future Misstons/Managamani S105 %8 8 g7 2 81 876 &7 1 4150
Aslrophysics Explorer £113.5 $867 31078 $1109  $1237  §1287  §1520
Muclear Spaciroscopic Tolescopa Amray (NuStar) 556 2 532 1.4 4.0 1.1
Astro-H 5158 5125 0.0 550 §1.0 505 506
Gravity and Extrema Magnetism 831 5210 5694 410 s20.8 14
Operating Explorers 384 £212 £8.1 540 %38
Astro Explorers Fulure Mrssions %0.2 3560 2081 £120 8 g151.4

« Amounts in $M; JWST is managed separately as its own Theme
*FY 2010-2011 amounts include Civil Service Labor and Expenses (CSLE)
* FY 2012-2016 amounts do not include CSLE
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Nasa swenvies  Astro2010 Decadal Survey Summary - - g

+  New Worlds, New Horizons Decadal Survey science themes well aligned to those of NASA's Astrophysics
Program:
« Cosmic Dawn - Cosmic Origins
* New Worlds - Exoplanet Exploration
« Physics of the Universe = Physics of the Cosmos

» The survey chose a budget scenario comprising constant FY10 dollars into the future, which is higher than
NASA's guidance and the projected Astrophysics budget

= This was the first NRC decadal survey for NASA that included independent cost analysis of candidate
mission concepts

» The survey aimed for an integrated scientific program of space-based and ground-based observation and
science.

* Agency Response:

+  Support for mission concept planning and technology development relevant to the survey’s highest
priority Large space mission: Wide Field Infrared Survey Telescope (WFIRST). NASA is also exploring a
potential partnership with the European Space Agency (ESA) on its proposed Euclid dark energy
mission consistent with Option B (A Joint WFIRST/Euclid Mission) from the National Research Council's
“Report of the Panel on Implementing Recommendations from the New Worlds, New Horizons Decadal
Survey.”

* A Future Astrophysics Explorer missions budget was created to increase the flight rate to achieve the
recommended four missions and four missions of opportunity selected by the end of the decade.

Augmenting investments in core research and technology programs, including the suborbital program
(sounding rockets and balloons), theory, laboratory astrophysics, etc.






