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• This is a time of opportunity for NASA Astrophysics 
- The total Astrophysics budget is at a high level. 
- Large and small space-based observatories spanning the 

electromagnetic spectrum are currently studying the universe. 
- The James Webb Space Telescope, the highest priority of the 

community, is on schedule for an October 2018 launch. 
- Astounding suborbital-class investigations are being conducted on 

sounding rockets, balloons, and the International Space Station. 
- Individual investigators are leading data analysis, theory, and

technology development projects selected through open, 
competitive, peer reviewed solicitations. 

- We are preparing for the strategic mission that will be developed 
following JWST. 

• The budgetary future is uncertain 
- “If you can’t live with uncertainty, please don’t come to work at NASA 

Headquarters.” (Paul Hertz, quoted in Space News, 2012 Nov 11 issue) 
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JWST 

Not JWST 
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Last updated: December 20, 2012 

WFIRST? More Explorers in here; 
depends on budget SMEX AO in 2013/2014 

To be selected in Summer 2013 

To be downselected } in Spring 2013 

GALEX NASA science 
mission ended February 
2012. Caltech mission 
began in May 2012. 



Astrophysics  PAGs 

• NASA / Charlie Bolden 
• SMD / John Grunsfeld 
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PhysPAG 
• Met Aug 14-16 in Washington DC. Heard reports from X-ray and Gravitational Wave Community Science 

Teams; discussed PCOS-related ESA missions; meetings of all SAGs plus dark energy breakout. 
• Current chair (Steve Ritz) rotating off in Feb 2013; nominations for new ApS members requested via 

NSPIRES, closed Nov 14, 2012. 
• TechSAG completed its assessment of the near-term and long-term PCOS technology needs. The report 

was used to formulate the Program Annual Technology Report (PATR) Released in October 2012. 
• Five active SAGs: Inflation Probe, Gravitational Wave, X-ray, Gamma ray, and Cosmic ray SAG. 
• PhysPAG website: http://pcos.gsfc.nasa.gov/physpag.php 

COPAG 
• Met Sept 18-19 at STScI. Discussed science goals and possible mission concepts resulting from RFI #1,

“Science Objectives and Requirements for the Next NASA UV/Visible Astrophysics Mission Concepts” 
• Current chair (Chris Martin) rotating off in Feb 2013; nominations for new ApS members requested via

NSPIRES, closed Nov 14, 2012. 
• Five active SAGs: Science objectives for a 4m–8m UV/Visible mission, Technologies for a 4m-class 

monolithic telescope UV/Visible mission w/internal coronagraph, Technologies for an 8m-class segmented
telescope UV/Visible mission w/external occulter, Technologies for a future far-IR mission, and Science
objectives & technology requirements for a series of Cosmic Origins Probes. 

• COPAG websites: http://cor.gsfc.nasa.gov and http://copag.pbworks.com/ 
ExoPAG 

• Met Oct 13-14 at DPS meeting in Reno NV. Held mini-workshops on near-term opportunities for exoplanet
characterization and the future of precision RV measurements and their importance to NASA. 

• Current Dear Colleague is out soliciting nominations to serve on the ExoPAG Executive Committee;
deadline for nominations is February 1, 2013. 

• Three active SAGs: ExoPlanet Flagship Requirements and Characteristics; Planetary Measurements 
Needed for Exoplanet Characterization; State of Precision RV measurements for planetary census. 

• ExoPAG website: http://exep.jpl.nasa.gov/exopag/ 6 

http://exep.jpl.nasa.gov/exopag
http://copag.pbworks.com
http://cor.gsfc.nasa.gov
http://pcos.gsfc.nasa.gov/physpag.php


 
 

 

         
       

   
         

       
   

         
             

  
       

            
        

           
  

    
         

      

Astrophysics  Division Responsibilities 
• The Astrophysics Division is responsible for the stewardship of the 

Nation’s capabilities in space astrophysics and for advancing the 
Nation’s space astrophysics goals and objectives. 

• The guiding principles used by the Division in implementing its
strategy for meeting those responsibilities include: 
- Enable the science and priorities given by the Decadal Survey with new 

activities as well as through ongoing missions, including large missions, 
medium missions, and Explorers. 

- Invest in the Astrophysics Research Program for developing the science 
cases and technologies of new missions and for maximizing the scientific 
return from operating missions. 

- Receive community input and advice through the APS and its associated 
PAGs, the CAA, and the AAAC, and use this input and advice to inform 
decisions made by the Division. 

- Implement the program through choices made by the Astrophysics Division 
in the context of the science and priorities set by the Decadal Survey, and 
work with the Science Mission Directorate, NASA Administrators office, and 
White House Office of Management and Budget (OMB) to move those 
choices into budget realities. 

- Use processes that are as transparent as possible. 
- Preserve and nurture core capabilities at NASA Centers and throughout the 

Nation. 
- Maintain flexibility needed in an environment that is constantly changing. 7 



        
        
   

          
       

         
         

        
  

        
       

           
        
         

   
          

           
  

         
 

Astrophysics  Budget  Reality 
• There is inadequate available budget to implement the Astro2010

Decadal Survey recommendations as written; there is also 
changed external context. 
- JWST was rebaselined for a 2018 launch with an increased cost 

commitment LCC of $8.8B, an increase of $3.1B. 
- Although the total funding for astrophysics is higher than the Decadal 

Survey assumed, the increased cost of JWST has left insufficient funding 
over the decade to address the Decadal Survey recommendations for new 
projects and activities. 

- Due to budget constraints, no new astrophysics missions other than 
Explorers can enter formulation before FY17, when JWST approaches 
launch. 

- NASA and ESA have ended the joint LISA and IXO studies. 
- NASA has committed to a partnership with ESA on Euclid. 
- NASA is considering whether the NRO 2.4m telescope assets can enable 

astrophysics priorities or other NASA objectives. 
• Large strategic missions in the future are possible only with the

Astrophysics budget that is freed up as JWST spending begins to 
decrease in FY17 and out. 
- A new strategic mission can be started as early as FY17 subject to 

available funding. 
8 



         
          

             
          
          

 
          

  
            

        
        

        
         
      

 
        

   
           

  

Astrophysics  Near-term  Goal  and  Strategy 
• The goal is to be prepared to start a new strategic Astrophysics

mission to follow JWST as soon as funding becomes available
while continuing to advance the science during the interim. 
- It cannot be assumed that the authority to start a new large mission (i.e., 

WFIRST) will be granted in 2017, therefore concepts for moderate cost 
missions, probes that cost no more than approximately $1B, must also be 
considered. 

- Any mission concept studied must derive from the science objectives of the 
Decadal Survey’s prioritized activities. 

• The strategy is to use the science and prioritized activities of the
Astro2010 Decadal Survey to guide strategy and inform choices. 
- In the absence of new missions, progress against decadal priorities is 

maintained through the core research program, through continued 
operation of existing missions and their GO programs, through the 
suborbital programs, and through frequent Explorer opportunities. 

• In order to prepare for a new strategic mission 
- A near term program of mission concept studies and technology 

development will be undertaken 
- These studies will inform a mid-decade decision on which mission will begin 

formulation starting as early as FY17. 
9 



     
 

        
       

        
      

        
    

    
      

   
      

      
    
        

           
         

         
        

Astrophysics  FY  2013  Budget  Request 

• The President’s FY 2013 budget request for the Astrophysics 
Division includes: 
- An Astrophysics Explorer Program that can support four mission selections 

and four Missions of Opportunity (MO) selections over a decade 
(depending on the cost caps chosen and launch vehicle availability). 

- Extensions of astrophysics operating missions and their associated GO 
programs. 

- Continued development and operation of the SOFIA airborne observatory. 
- A new program for mid-TRL level technology development (the Strategic 

Astrophysics Technology (SAT) program element in ROSES). 
- An augmented competitive Astrophysics Research Program that maintains 

growth realized in FY 2012. 
- New research opportunities: Theory and Computation Networks (in

partnership with NSF), laboratory astrophysics consortia, and the Nancy 
Grace Roman Technology Fellowships for early career researchers. 

• Following the formulation of the Presidents FY 2013 budget request 
and an NRC study, NASA has undertaken a partnership with ESA to 
provide a contribution of detector subsystems for the NISP instrument 
on the Euclid mission in exchange for appointing NASA-selected 
members in the Euclid Consortium and the Euclid Science Team. 

10 



Response  to Decadal  Survey 

Scale       
 

       
   

    

 

         
        

          
  

    
    

   

    
    

 
 

     

 
   

      
      

 

Decadal Survey 
Recommendation 

Large WFIRST 

Large Explorer Augmentation 

Response included in the FY 2013 President’s 
Budget Request 
SDT and DRMs in FY 2011 and FY 2012; AFTA study in 
FY 2013; technology investments in detectors through 
SAT program; participation in Euclid 
Augment budget to support selection of 2 EX missions, 
2 SMEX missions, and 4 Missions of Opportunity over a 
decade; MO AO in 2012, SMEX AO in 2013/2014, and 
EX AO in 2015 

Complete ST-7/LISA Pathfinder mission; technology 
Large LISA investments through SAT program; Community Science 

Team (CST) study in 2012 

Large IXO 

Medium New Worlds Technology 

Medium 
Inflation Probe 
Technology 

Technology investments through SAT program; CST 
study in 2012; potential probe study 
Technology investments through technology testbeds 
and SAT program; probe studies in FY 2013 and 
FY 2014 
Technology investments through APRA program 
including three suborbital balloon payloads; complete 
Planck mission and data analysis; potential probe study 
after Planck results 

11 



Response  to Decadal  Survey 
Decadal  Survey  Response  included  in  the  FY 2013 President’s Scale Recommendation Budget  Request 
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Technology investments through SAT program; science (Definition of) a future UV-Small driver studies in FY 2012 and responsive mission optical space capability studies in FY 2013 leading toward next decadal survey 

Intermediate Technology Small Initiated SAT program in FY 2010Development Augmentation 

Laboratory Astrophysics Small Augmentation to select laboratory consortia Augmentation 

SPICA (U.S. contributions to Not supported as a strategic contribution; candidate for Small JAXA-led) Explorer Mission of Opportunity 

Suborbital Program Small Augmentation 

Theory and Computation 
Small Networks (NASA, NSF, 

DOE) 

Additional core program N/A augmentations 

Small augmentation for payloads; augmentation to 
support development of ULDB platforms and WASP 

Solicitation for proposals in FY 2013 (with NSF) 

Initiated Nancy Grace Roman Technology Fellows 
program; small augmentation for ADAP program; small 
augmentation for APRA program 

12 
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Preparing  for  the Next  Strategic Mission 
Strategic Mission Concepts Derived from 

Recommendation 
Status of 
Studies 

Plan for Future 

WFIRST: Large Strategic Mission 
(DRM1) 

Large 1st : WFIRST Completed in 
2012 

Candidate large mission for 
mid-decade 

WFIRST: Probe-size Strategic Mission 
(DRM2) 

Large 1st : WFIRST Completed in 
2012 

Candidate probe for mid-
decade 

Use of the 2.4m telescope assets to 
advance the science of WFIRST (study 
includes an optional second instrument 
to advance exoplanet science) 

Large 1st : WFIRST 
(Medium 1: New 
Worlds Technology) 

Started in 2012 Candidate large mission for 
mid-decade 

Gravitational Wave missions to 
advance the science of LISA 

Large 3rd : LISA Completed in 
2012 

Candidate large mission for 
next decade; candidate for 
international partnership 

X-ray missions to advance the science 
of IXO 

Large 4th : IXO Completed in 
2012; under 
consideration for 
study in 2014 

Candidate probe for mid-
decade; candidate large 
mission for next decade; 
candidate for international 
partnership 

Exoplanet probes to advance the 
science of a planet characterization 
and imaging mission 

Medium 1st : New 
Worlds Technology 

Planned for 2013 Candidate probe for mid-
decade; candidate large 
mission for next decade 

Cosmic Microwave Background 
Polarization Probe 

Medium 2nd : 
Inflation Probe 

Study under 
consideration for 

Candidate probe or large 
mission for next decade 

Technology study in 2015 
Science and technology drivers for a 
UV/Visible mission 

Small: (Definition of) 
a future UV-optical 
space capability 

Started in 2012 Candidate probe or large 
mission for next decade 



Astrophysics  Near-term  Strategy 
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Astrophysics  Implementation Plan 

• Astrophysics Implementation Plan 
- White paper developed by Astrophysics Division 
- Describes Astrophysics Division strategy in 

response to the Decadal Survey 
recommendations 

- Consistent with current (FY13) budget guidance 
- Was discussed with the Committee on 

Astronomy and Astrophysics (CAA) and the NAC 
Astrophysics Subcommittee (APS) prior to 
finalization 

• The Astrophysics Implementation Plan is available for download at 
http://science.nasa.gov/astrophysics/documents/ 

15 
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Astrophysics  Roadmap 

• In 2013, the Astrophysics Division will develop an 
Astrophysics Roadmap 
- Articulate NASA’s astrophysics vision for the next 25-30 years 
- Identify notional missions & technologies necessary to enable 

that vision 
- Will be developed by a task force of the NAC Astrophysics 

Subcommittee (APS) 
- Will include community input 

• What is the difference between the Implementation Plan and 
the Astrophysics Roadmap? 
- Implementation Plan describes response to 2010 Decadal 

Survey 
- Roadmap looks forward to and beyond the 2020 and 2030 

Decadal Surveys 

16 



     

     
        

         
    

     
       
       

      
         

  
        

        
        

  
       

    

Visiting  Scientists at  NASA  HQ 

Looking for a few good astrophysicists…. 

• Seeking one or more experienced scientists 
- to take leave from their U.S. home institution 
- for a 2-year visiting position (can extend up to 6 years) 
- to work in Astrophysics at NASA Headquarters 

• Duties include management of the Astrophysics grants programs; 
planning, development, and management of NASA missions; strategic 
planning for the future of NASA astrophysics. 

• Requires Ph.D. or equivalent, relevant research experience, familiarity 
with NASA research award programs and/or missions, and the ability to 
communicate effectively. 

• Of particular interest is expertise in high energy astrophysics; in 
science, instrumentation and technology for the far-infrared, and for 
ultraviolet/visible/near-infrared wavebands; and in the science of the 
WFIRST mission. 

• For additional info, talk with any of the Astrophysics HQ staff. 
Apply by January 31, 2013 

http://jobregister.aas.org/job_view?JobID=43854 
17 
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Saturday, Jan 5 
8 am – Exoplanet Program Analysis Group, Naples Ballroom I-II (Renaissance Long Beach) 

Sunday, Jan 6 
8 am - Exoplanet Program Analysis Group, Naples Ballroom I-II (Renaissance Long Beach) 
9 am - NASA Cosmic Origins Program Analysis Group, Beacon A (Hyatt Long Beach) 
9 am - NASA Physics of the Cosmos Program Analysis Group, Beacon B (Hyatt Long Beach) 
12 noon - SOFIA Tour 

Monday, Jan 7 
8:30 am - Kavli Lecture: Spitzer Space Telescope: Science Return and Impact, B.T. Soifer, Grand Ballroom 
10 am - Science Highlights from NASA’s ADAP Program I: Galactic Astrophysics, Rm 202A 
12:45 pm - NASA PCOS Gravitational Wave and X-ray Astronomy Town Hall, Rm 104B 
2 pm - Science Highlights from NASA’s ADAP II: Extragalactic Astrophysics, Rm 202A 
2 pm - Scientific Opportunities with the James Webb Space Telescope, Rm 201A 
6:30 pm - NASA Kepler Mission Town Hall, Rm 104C 

Tuesday, Jan 8 
8:30 am – Finding the Next Earth, N. M. Batalha, Grand Ballroom 
10 am - HEAD III: First Results from the NuSTAR Mission, Rm 201A 
10 am – High Resolution Ultraviolet Imaging with the Hubble Space Telescope I, Rm 202A 
10 am - Zeroing in on eta-Earth with NASA’s Kepler Mission, Rm 104C 
12:45 pm - NASA Town Hall, Rm 104A 

19 



Key  NASA Activities  at  January  2013  AAS 

       
              
       
         
      

 
             
         
        
         
    
         

 
           
      
         

Tuesday, Jan 8 
12:45 pm - NASA Town Hall, Rm 104A 
2 pm – High Resolution Ultraviolet Imaging with the Hubble Space Telescope II, Rm 202A 
2 pm - Planets and Planetary Systems Identified by Kepler, Rm 201B 
3:30 pm – Astrophysics E/PO Community Meeting, Beacon A (Hyatt Long Beach) 
7 pm - WFIRST Mission and NRO Telescope, Rm 101A 

Wednesday, Jan 9 
8:30am - Heineman Prize: Extreme Transients in the High Energy Universe, C. Kouveliotou, Grand Ballroom 
10 am – Astrophysics with Kepler’s High Precision Photometry I, Rm 101A 
10 am - Reports from NASA’s Program Analysis Groups, Rm 102C 
12:45 pm - NASA James Webb Space Telescope Town Hall, Rm 104A 
12:45 pm - NASA SOFIA Town Hall Rm, 104B 
2 pm – Astrophysics with Kepler’s High Precision Photometry II, Rm 101A 

Thursday, Jan 10 
8:30 am – New Insights of Comets from the EPOXI Mission, K. J. Meech, Grand Ballroom 
10 am – Kepler Exoplanets, Grand Ballroom 
4:30 pm – Berkeley Prize: Results from WMAP, E. Komatsu, Grand Ballroom 

20 
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SMD O rganization 



Astrophysics  Division O rganization C hart 
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visible light (HST) mid-infrared (SOFIA)

• WFIRST Science Definition Team (SDT) delivered its final report in August 2012 
- First Design Reference Mission (DRM1) is a proof of concept that a mission can be 

constructed that is compliant with the Astro2010 recommendation. [1.3m mirror, current 
technology detectors, 5 year mission] 

- Second Design Reference Mission (DRM2) does not duplicate capabilities of Euclid, LSST, 
and JWST in advancing science objectives of WFIRST and looks for cost savings. [1.1 m 
mirror, evolved technology detectors, 3 year mission] 

- SDT report shows that (a) DRM1 is fully responsive to the objectives of Astro2010 and (b) 
DRM2 offers a low-cost near-IR survey opportunity, but the limited 3-year life precludes full 
compliance with Astro2010 goals. 

• Astrophysics Focused Telescope Assets (AFTA) SDT studying use of 2.4m 
telescope assets for advancing the science objectives of WFIRST 
- See next slide 

• WFIRST Study Office at GSFC is continuing to revise DRM and study trades 
• NASA is investing in evolved detector technology through the competitive SAT 

program 
- Enable the continued maturation of the H4RG-10 near-IR detector array to TRL-5 
- Achieve HgCdTe detector design/process improvements that will benefit WFIRST and 

other applications 

http://wfirst.gsfc.nasa.gov/ 
23 
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Astrophysics  Focused Telescope  
Assets  (AFTA)  Study 

• In June 2012, NASA announced that it had acquired the use of two sets of
2.4m space-qualified telescope optics systems and supporting components. 

• A seven month study is underway to assess the use of the 2.4m telescope 
assets for a mission that can accomplish the WFIRST science. 

-Study started in October 2012 and will be completed by May 2013. 
-Schedule and cost estimate to be developed and completed by May 2013. 

• Science Definition Team (SDT) formed to support study activities at GSFC and 
develop a Design Reference Mission (DRM). 

-Co-Chairs, David Spergel (Princeton U.) and Neil Gehrels (GSFC). 

• SDT report, including DRM, due April 30, 2013. 
-Study to include an option to add a coronagraph for 

exoplanet science as an example of a secondary 

• SDT report will inform NASA’s decision on                                                    
future use of the telescope assets 

• WFIRST and AFTA Special Session on Tuesday 
7:00 pm in Room 101A 

http://wfirst.gsfc.nasa.gov/science/ 
now located at GSFC 

Mock up of the 2.4m telescope 
24 
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Study on  Applications of  Large Space Optics 
(SALSO) 

• In June 2012, NASA announced that it had acquired the use of two sets of 2.4m 
space-qualified telescope optics systems and supporting components. 

• Although their most obvious applications are in astrophysics, NASA is 
interested in identifying possible uses for these systems to address a 
broader range of its science, exploration, and technology goals. 

-In November 2012, NASA released an RFI soliciting broad community inputs 
focused on utilization of the telescope assets for Agency goals aligned with 5 
principal areas: space technology, human exploration and operations, heliophysics, 
planetary science, and astrophysics (excluding a wide field infrared survey). 
(Responses were due January 7, 2013) 
-A workshop will be held February 5-6, 2013, in Huntsville AL to provide a forum for 

concept presentation and discussion of innovative ideas. 
-This will be followed by additional study by NASA of representative concepts 

presented at the workshop. Related presentations may be combined for use as 
input to this additional analysis. 

• NASA will use all of the information gathered to formulate and evaluate
future strategies for utilizing the assets to advance Agency goals. 

-A final study report will contain the workshop briefings and the results of follow-on 
analyses. This report will be completed about May 2013 and publicly released 
thereafter. 

http://science.nasa.gov/salso/ 
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