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Astrophysics - Big Picture

Å The FY16 budget request provides funding for NASA astrophysics to 

continue its programs, missions, and projects as planned

- The total funding (Astrophysics including JWST) is flat at ~$1.3B through FY20

- Fully fund JWST to remain on plan for an October 2018 launch

- Fund continued pre-formulation and technology work leading toward WFIRST; rate of 

progress depends on FY16 appropriation level

Å The operating missions continue to generate important and compelling 

science results, and new missions are under development for the future

- Chandra, Fermi, Hubble, Kepler/K2, NuSTAR, Spitzer, Swift, XMM-Newton all operating 

well; next Senior Review is Spring 2016 for FY17+; Suzaku mission ended

- SOFIA is in prime operations as of May 2014; Senior Review is Spring 2018

- Missions on track for launch include LISA Pathfinder (2015), ASTRO-H (2015/2016), 

ISS-CREAM (2016), NICER (2016), TESS (2017), JWST (2018), Euclid (2020)

- WFIRST being studied, next Explorers being selected (SMEX in 2015, MIDEX in 2017), 

NASA joining ESAôs Athena and ESAôs L3 gravitational wave observatory

Å Progress being made against recommendations of the 2010 Decadal Survey

- Update to the Astrophysics Implementation Plan released in December 2014

- NRC Mid Decade Review (with NSF, DOE) underway; Jackie Hewitt (MIT) is chair; 

report expected in May 2016

- NASA initiating large mission concept studies as input for 2020 Decadal Survey

Å All ongoing work continuing under FY16 Continuing Resolution
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http://science.nasa.gov/astrophysics/documents

Astrophysics Driving Documents
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FY 2015 Fort Sumner Balloon Campaign

Test Flight I ïRobert Salter, CSBF

Launch Date: September 4, 2015 /14:55 Z

Flight Duration: 7 hrs 45 min

High Altitude Student Platform (HASP) ï

Dr. Greg Guzik, Louisiana State Univ.

Launch Date: Sept. 7, 2015 /13:47 Z

Flight Duration: 26 hrs 31 min

Test Flight II ïBryan Stilwell, CSBF

Launch Date: Oct. 10, 2015 /14:51:47 Z

Flight Duration: 11 hrs 27 min

RaD-X ïDr. Chris Mertens, LaRC

Launch Date: Sept. 25, 2015 /17:05:39 Z

Flight Duration: 21 hrs 52 min
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Upcoming Suborbital Launches

ÅFall/Winter FY16 Sounding Rocket Launches @ White Sands NM

- Planet Imaging Concept Testbed Using a Rocket Experiment 
(PICTURE); S. Chakrabarti, U. Massachusetts at Lowell (Nov 2015)

- Diffuse X-ray emission from the Local galaxy (DXL); M. Galeazzi, U. 
Miami (Dec 2015)

- Far-UV Off Rowland-circle Telescope for Imaging and Spectroscopy 
(FORTIS); S. McCandliss, Johns Hopkins U. (Dec 2015)

- Colorado High-resolution Echelle Stellar Spectrograph (CHESS); K. 
France, U. Colorado (Feb 2015)

- Micro-X; E. Figueroa, M.I.T. (Mar 2015)

ÅWinter FY16 Long Duration Balloon Campaign @ McMurdo 
Antarctica

- Gamma-Ray Imager/Polarimeter for Solar Flares (GRIPS); P. Saint-
Hilaire, U.C Berkeley (Dec 2015)

- Stratospheric Terahertz Observatory (STO-II); C. Walker, U. Arizona 
(Dec 2015)

ÅSpring FY16 Ultra Long Duration Balloon Campaign @ Wanaka NZ

- Compton Spectrometer and Imager (COSI); S. Boggs, U.C. Berkeley 
(Apr 2015)
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Response to Recommendations: Suborbital

ÅNASA has continued to invest in suborbital-class payloads 
(balloons, sounding rockets, ISS) through the APRA program: 
figure shows fiscal year amounts for balloons, rockets, ISS.  

- $32M/yr over FY13-FY15; increase of $7M/yr (25%) since FY09

ÅNASA has continued to invest in additional balloon capabilities, 
including mid-latitude Ultra-Long Duration Balloon (ULDB) flights.

- Super pressure balloons (SPBs) have been developed by NASA to support 
LDB flights through diurnal cycles at mid-latitudes:  SPBs have been tested 
from multiple sites, including Sweden, Antarctica, and New Zealand.

- Long duration ballooning from a mid-latitude site (New Zealand) was 
demonstrated in 2015 with a 32-day, around-the-world, balloon test.

- Arc-second pointing capabilities are now available with the facility Wallops 
Arc Second Pointer (WASP).

- A second payload integration building has been funded for assembly at 
McMurdo Station, Antarctica, where three Long Duration Balloon (LDB) 
flights per season are now standard.

- A NASA payload recovery plane is being procured for Antarctica.

- $36M/yr over FY15-FY20 (planned); increase of $13M/yr (50%) since 
FY09
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JWST Mission Status
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Astrophysics Missions in Pre-Formulation

SMEX / MO ï2019/2020
see next chart for list of selections

MIDEX / MO ï2022/2023 

WFIRST-AFTA ïNLT 2026

Athena ï2028

All launch dates notional   

WFIRST-AFTA

Athena

MIDEX

SMEX

16



Astrophysics SMEX/MO Missions in Formulation

SPHEREx
PI: J. Bock, Caltech 

An All-Sky Near-IR 
Spectral Survey

PRAXyS

PI: K. Jahoda, GSFC
Polarimeter for Relativistic 

Astrophysical X-ray 
Sources

IXPE

PI: M. Weisskopf, MSFC
Imaging X-ray Polarimetry 

Explorer

PI: A. Lee, UC Berkeley
US Participation in JAXAôs 
LiteBIRD CMB Polarization Survey

PI: C. Walker, U. Arizona
GUSTO: Gal/Xgal U/LDB Spectroscopic 

- Stratospheric Terahertz Observatory
17
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WFIRST - AFTA
Wide-Field Infrared Survey Telescope with Astrophysics Focused Telescope Assets

Coronagraph Technology Milestones

1 Shaped Pupil mask fabricated with 

reflectivity of 10-4and 20 ɛmpixel size.

7/21/14

2 Shaped Pupil Coronagraph demos 10-8

raw contrast with narrowband light.

9/30/14

3 PIAACMC mask fabricated with 10-8 raw 

contrast with 10% broadband light.

12/15/14

4 Hybrid Lyot Coronagraph demos 10-8 raw 

contrast with narrowband light.

2/28/15

5 Occulting Mask Coronagraph demos 10-8

raw contrast with 10% broadband light.

9/15/15

6 Low Order Wavefront Sensing provides 

jitter sensing better than 0.4 mas rms.

9/30/15

7 Spectrograph read-out demo to have low 

dark current and read noise.

8/25/16

8 PIAACMC coronagraph demos 10-8 raw 

contrast with 10% broadband light.

9/30/16

9 Occulting Mask Coronagraph demos 10-8

raw contrast with 10% broadband light.

9/30/16

Widefield Detector Technology Milestones

1 Produce, test, and analyze 2 

candidate passivation techniques in 

banded arrays.

7/31/14

2 Produce, test, and analyze 1 

additional candidate passivation 

techniques in banded arrays.

12/30/14

3 Produce, test, and analyze full 

arrays with operability > 95%.

9/15/15

4 Produce, test, and analyze final 

selected recipe in full arrays 

demonstrating a yield > 20% with 

operability > 95%.

9/15/16

5 Complete environmental testing of 

one sensor chip assembly, as per 

NASA test standards.

12/1/16

V

V

V

V

V

V

V

V

V
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FY16 Presidentôs Budget Request

Å Continues preformulation of WFIRST-AFTA as the ñAstrophysics Decadal Strategic 

Mission.ò

Å Grows Astrophysics Research and Analysis (including Astrophysics Data Analysis 

Program) from ~$80M/yr to ~$90M/yr in FY16.

Å Supports completion of missions under development, including LPF/ST7, ASTRO-H, 

NICER, TESS, and Euclid.

Å Enables selection of a SMEX mission and an Explorer Mission of Opportunity from the 

2014 AO, and notional release of a MIDEX AO in late CY16/early FY17.

Å Provides full funding for SOFIA operations and places SOFIA into the 2016 Astrophysics 

Senior Review. (Subsequently SOFIA was deferred to the 2018 Senior Review.)

Å Plans for the 2016 Astrophysics Senior Review.

Å Plans for continued Hubble operations through FY20 providing overlap with JWST.

Å Plans for mission concept studies and technology development (within the three 

Program SR&T budgets) leading up to the 2020 Decadal Survey.

* Excludes ñSMD STEM Activitiesò in all years.  

Outyears are notional planning from FY16 Presidentôs budget request

($M) 2014 2015 2016 2017 2018 2019 2020

Astrophysics* $678 $685 $689 $707 $750 $986 $1,118

JWST $658 $645 $620 $569 $535 $305 $198
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FY16 Congressional Appropriation Markups

$M
FY15 

Approp

FY16 Pres

Request

FY16 

House 

Budget

Delta 

House vs 

Request

FY16 

Senate

Budget

Delta 

Senate vs 

Request

Status
Appropriation passed 

full House

Appropriation sent from 

Committee to Senate

NASA 18,010.2 18,529.1 18,529.1 0 18,289.5 -239.6

SMD 5,244.7 5,288.6 5,237.5 -51.1 5,295.0 +6.4

JWST 645.4 620.0 620.0 0 620.0 +0

Astrophysics w/ 

SMD Education
726.8 709.1 735.6 +26.5

Astrophysics 

w/out SMD Ed
684.8 689.1 730.6 +41.5

WFIRST 50.0 14.0 49.8 +35.8 90.0 +76.0

Hubble 98.6 97.1 98.3 +1.2

SOFIA 70.0 85.2 85.2 +0

Rest of

Astrophysics
634.8 675.1 653.8 -21.3 653.8 -35.7

SMD Education 42.0 20.0 32.0 +12.0 42.0 +22.0
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FY16 Congressional Appropriation Markups

Astrophysics Project House Language

(paraphrased)

Senate Language

(paraphrased)

All Follow the Decadal Survey Follow the Decadal Survey

JWST Do not overrun Do not overrun

WFIRST Include coronagraph;

accelerate exoplanet 

program

Accelerate formulation

start, with goal of KDP-A by 

January 15, 2016

Hubble Hubble is wonderful

SOFIA Do not put SOFIA in 2016 

Senior Review; do not 

terminate SOFIA

Any SOFIA participation in

2016 Senior Review is only 

for practice

Explorers Increase AO frequency to 

at least every 3 years with 

goal of every 2 years

Kepler Kepler has revolutionized 

the pace of planet finding

SMD Education Reallocate funds among 

Divisions

APD should administer 

SMD-wide education 

activities
24
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Implementing the 2010 Decadal Survey

ÅThe 2010 Decadal Survey recommended a coordinated program of 
research, technology development, ground-based facilities, and space-
based missions to address the most compelling science questions.

ÅThe budget environment does not allow the recommendations of the 
2010 Decadal Survey to be implemented as written. 
- Choices have been made.
- NASA Astrophysics has kept the community informed of our progress 

through Town Halls, Implementation Plan Updates, and Newsletters.
- NASA Astrophysics obtains frequent community input via advisory 

committees and community groups.

ÅNASA Astrophysics is addressing all of the recommendations in the 
2010 Decadal Survey and substantial progress is being made.
- The James Webb Space Telescope (JWST) remains on schedule and 

within budget for a launch in October 2018.
- Preformulation for the Wide-Field Infrared Survey Telescope (WFIRST) 

using Astrophysics Focused Telescope Assets (AFTA) is well underway.
- Explorer AOs are being issued every 2-3 years.
- Highly leveraged partnerships with the European Space Agency (ESA) are 

advancing the science of LISA and IXO.
- Investments in technology, suborbital investigations, core research, and 

other Decadal Survey priorities are yielding science in this decade and 
preparing for the next decade.

ÅThe Mid-Term Review is underway.
- http://sites.nationalacademies.org/SSB/CurrentProjects/SSB_161177
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Progress Toward Decadal Survey Priorities

The NASA FY15 Appropriation, the Presidentôs FY16 Budget Request, and 
the notional out year budget planning guidance in the Presidentôs FY16 
Budget Request, support:

Complete JWST JWST remains within budget guidelines and on track for 
an October 2018 launch.

Large-scale 1. WFIRST Preformulation and focused technology development for 
WFIRST-AFTA (a 2.4m version of WFIRST with a 
coronagraph) are underway to enable a new start. Budget 
line established for an Astrophysics Decadal Strategic 
Mission.

Large-scale 2. Augmentation to 
Explorer Program

Astrophysics Explorers planned budget increased to        
support cadence of four AOs per decade including SMEX 
AO in Fall 2014 and MIDEX AO in late 2016/early 2017. 

Large-scale 3. LISA Discussing partnership on ESAôs L3 gravitational wave 
observatory and participating in ESA-led assessments in 
2014-2015. Strategic astrophysics technology (SAT) 
investments plus support of LISA Pathfinder. 

Large-scale 4. IXO Pursuing a partnership on ESAôs L2 Athena X-ray 
observatory; the Athena study phase, with U.S. 
participation, is underway. Strategic astrophysics 
technology (SAT) investments. 

Medium-scale 2. Inflation Probe 
Technology Development Prog

Balloon-borne investigations plus strategic astrophysics 
technology (SAT) investments.  Studying partnership on 
JAXAôs LiteBIRD. 26
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Progress Toward Decadal Survey Priorities

The NASA FY15 Appropriation, the Presidentôs FY16 Budget Request, and 
the notional out year budget planning guidance in the Presidentôs FY16 
Budget Request, support:

Medium-scale 1. New Worlds 
Technology Development 
Program

Focused technology development for a coronagraph on 
WFIRST, strategic astrophysics technology (SAT) 
investments, and exoplanet probe mission concept 
studies. Established partnership with NSF to develop 
extreme precision Doppler spectrometer as facility 
instrument. Exozodi survey using LBTI.

Small-scale. Research Program 
Augmentations

Increased annual R&A budget by 10% from FY10 to FY12 
and another 10% from FY14 to FY16. Within R&A: 
established Theoretical and Computational Astrophysics 
Networks (TCAN) program with NSF; funding available 
for astrophysics theory; funding available for lab 
astrophysics; funding available for suborbital payloads.

Small-scale. Intermediate 
Technology development 
Augmentation 

Established competed Strategic Astrophysics Technology 
(SAT) program element; directed technology funding for 
WFIRST and other large-scale decadal priorities (e.g., 
WFIRST coronagraph, Athena).

Small-scale. Future Ultraviolet-
Visible Space Capability

Strategic Astrophysics Technology (SAT) and 
Astrophysics R&A (APRA) investments; mission concept 
studies.

Small-scale. SPICA (U.S. 
contribution to JAXA-led)

Not supported as a strategic contribution; candidate for 
Explorer Mission of Opportunity.

27
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Response to Recommendations: Core Research

Å Core R&A Funding includes
- Astrophysics Research and Analysis (APRA): all years
- Astrophysics Data Analysis Program (ADAP): all years
- Astrophysics Theory Program (ATP): all years
- Exoplanet Research Program (XRP), was Origins of Solar Systems (OSS): all years
- Theoretical and Computational Astrophysics Networks (TCAN): FY14+
- Nancy G. Roman Technology Fellowships (RTF): FY12+
- Long Term Space Astrophysics (LTSA): through FY09, then into ADAP
- Beyond Einstein Foundation Science (BEFS): through FY06, then into ATP
- Does not include WFIRST Preparatory Science (WPS) or mission-funded theory

ñ15% cutò Post NWNH growth of 22%

(FY11 to FY16)

28
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Response to Recommendations: Core Research
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Proposal Selections Since January 2015
Status:  November 2, 2015

+ Priority 1 proposals only, ++ US Priority A and B proposals only

Proposal Due 
Date

Notify Date
Days past 
received

Number 
received

Number 
selected

% 
selected

Swift GI ïCycle 11 Sep 25, 2014 Jan 6, 2015 123 165 39 24%

Kepler K2 GO ïCycle 1 Sep 23, 2014 Jan 16, 2015 115 92 36 39%

Spitzer GO ïCycle 11 Oct 29, 2014 Dec 15, 2014 45 157 45 29%

Roman Tech Stage 1 Nov 6, 2014 Feb 3, 2015 89 8 3 38%

NuSTAR GO ïCycle 1 Nov 25, 2014 Apr 17, 2015 143 193 35 18%

Fermi GI ïCycle 8 Jan 22, 2015 June 26, 2015 155 190 36 19%

NESSF-15 Feb 1, 2015 June 2, 2015 121 134 10 7%

Kepler K2 GO ïCycle 2 Feb 27, 2015 June 12, 2015 105 76 35 46%

Chandra GO ïCycle 17 Mar 17, 2015 July 17, 2015 122 582 175 30%

APRA (Basic Research) Mar 20, 2015 Aug 12, 2015 145 149 40 27%

SAT (Technology) Mar 20, 2015 Aug 12, 2015 145 28 9 32%

Hubble GO  ïCycle 23 Apr 23, 2015 June 24, 2015 62 1114 261 23%

EPDS (Doppler Spectr) Apr 24, 2015 July 2, 2015 69 6 2 33%

ADAP (Data Analysis) May 15, 2015 Sep 29, 2015 137 250 51 20%

Exoplanet Research May 22, 2015 Oct 15, 2015 146 43 7 16%

Kepler K2 GO ïCycle 3 Jul 1, 2015 Oct 14, 2015 105 72 32 44%

SOFIA GI ïCycle 4 Jul 10, 2015 Oct 22, 2015 104 155 82 53%

Spitzer GO ïCycle 12 Sep 11, 2015 52 104

SOFIA 3rd Gen Instrum Oct 7, 2015

WFIRST Sci. Inv. Teams Oct 15, 2015

R&A Selection Rate: 23%

GO Selection Rate: 28%

100% of 2015 selections 

announced within 155 days
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1990

LRD: 2020s

1999

2003

LRD: 2018
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20 Year Sandchart
Assumes (1) Presidentôs FY16 budget request and notional runout through FY20, (2) flat funding for Astrophysics for FY21 

through FY35, (3) completion of WFIRST-AFTA and other missions planned for new starts in FY16-FY20.
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Preparing for the 2020 Decadal Survey
Large Mission Concepts

ÅStudy 3-4 large mission concepts as candidate prioritized large 

missions
- Science case

- Technology assessment

- Design reference mission with strawman payload

- Cost assessment

ÅCharge to the PAGS (January 2015)

- ñI am charging the Astrophysics PAGs to solicit community input for the 
purpose of commenting on the small set [of large mission concepts to 
study], including adding or subtracting large mission concepts.ò

ÅNASA Plan for Community Input
- 2015: PAGs gather community input on selecting concepts for study

- 2016: Appoint STDT and Center study office, STDT assesses 

technology

- 2017: Fund technology development through SAT, STDT develops 

DRM

- 2018: STDT submits DRM for cost assessment

- 2019: STDT issues report and provides input to Decadal Survey
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Astrophysics Timeline
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