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WFIRST 
•  2010:     WFIRST ranked 1st in large mission category by Astro2010 
•  2011:     Science Definition Team #1 formed to study WFIRST 
•  2012:     SDT #1 final report:  arXiv 1208:4012 

AFTA-WFIRST 
•  2012      NASA announces receipt of two 2.4m telescopes (June) 
•  2012      WFIRST-AFTA science conference at Princeton (September) 
•  2012      SDT #2 formed to study 2.4m telescope for WFIRST science 

             - working with Project team at Goddard and JPL  

WFIRST Activities 

Program to package & characterize HgCdTe IR detectors (govt, industry, academia) 
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Brief&Summary&of&New&Asset&
� Two&2.46m&telescopes&have&been&

transferred&to&NASA:&
� Designed&as&a&TMA&system&but&tertiary&

mirror&is&not&applicable&for&science&
mission&

� Primary&mirror&is&f/1.2,&on6axis&system&
� Compact&design&is&similar&to&the&

dynamic&test&unit&shown&here&
� Thermal&control&heaters&are&already&on&

the&shell&
� 6&struts&position&the&secondary&mirror&

� 6&actuators&at&the&base&of&the&SM&struts&
� 1&focus&actuator&on&the&SMA&for&fine&focus&

� Long&struts&to&spacecraft&bus&provide&
approximately&1.5m&of&available&space&
for&aft&optics,&instruments,&etc.&
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����&of&Exelis&via&Gary&Matthews&Science Definition Team #2 

AFTA 
Astrophysics Focused 

Telescope Assets 



  AFTA-WFIRST 
  2.4 meter on-axis telescope 
  1-channel payload + coronagraph 
  5 year mission 
  Falcon9 or Atlas V Launch Vehicle 

  DRM1  
  1.3 meter off-axis telescope 
  Single channel payload 
  5 year mission 
  Atlas V Launch Vehicle 

  DRM2 
  1.1 meter off-axis telescope 
  Single channel payload 
  3 year mission 
  Falcon9 Launch Vehicle 

Design Concepts 



NRO’s Gift to NASA and Astrophysics 

•  2.4 meter telescope 
– High quality mirror and optical system 
– Easily used in a TMA design 

•  Wide field of view 

– Well suited towards WFIRST mission concept 
•  Higher spatial resolution enhances science 

capability 
•  Larger collecting area enables more science in 

fixed time 



Complementary to LSST,Euclid, and JWST 

Multichroic View of 
Galaxies at ~0.1 as 
resolution 

–  Euclid at 0.6 microns 
–  WFIRST at 1.2 

microns 
–  JWST at 3 microns 



New Science Enabled by 2.4 m 

•  Higher Resolution Galaxy Survey 
–  More galaxies enables mapping large-

scale distribution of dark matter 

–  Detailed galaxy morphology enables 
detailed study of galaxy evolution (HST 
imaging with more than 100 x FOV) 

–  How Do Cosmic Structures Form and 
Evolve? 

•  “It is most important to obtain HST-like 
imaging to determine the morphologies, 
sizes, density profiles and substructure of 
dark matter, on scales from galaxies to 
clusters by means of weak and strong 
gravitational lensing, in lens samples at least 
an order-of-magnitude larger than currently 
available” (GCT, p97)  

Imagine a 2000 sq. degree version 
of the Cosmos dark matter map! 



New Science II: Improved  
Dark Energy Measurements 

•  Supernova 
–  IFU improves SN info. 

•  BAO with OIII 
•  Strong Lensing 



New Science III: Strong Lensing 

CLASH Survey across 2600 sq. deg 



New Science IV: JWST Target Finder 

•  Deeper HLS (mag 26 (10 
σ) rather than 25) enables 
the detection of large 
number of high z target 
galaxies for JWST 



New Science (V): Astrometry and Dark Matter 

•  Astrometry 
–  Higher resolution and improved collecting 

area enables AFTA/WFIRST to achieve 
same astrometric accuracy 10 times faster 
than DRM1  

–  Trace substructure in globular cluster tidal 
tails: test whether dark matter is warm dark 
matter 

–  GAN 4: What are the connections between 
dark and luminous matter? 

•  Using local universe as dark matter 
laboratory 

•  What is the baryon-dark matter connection 
at low galaxy masses? 

•  How much Low-Mass Substructure Exists 
Locally  

–  GAN DA: Astrometry as a General Area of 
Discovery Potential 



New Science VI: Coronagraphy 

–  2.4 m large enough to 
enable imaging of 
planets around nearby 
stars.  Aiming to achieve 
1e-9 contrast.  

–   Still under study 



Rich GO Science 



Study Schedule 

•  SDT Meetings 
•  Nov 19-20, 2012   GSFC 
•  Jan 10-12, 2013    JPL / Caltech 
•  Mar 18-19, 2013    GSFC 
•  plus weekly telecons 

•  Report due April 30, 2013 

•  Independent cost estimate by end April 

•  AAS evening public session held at Long Beach AAS 


