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SAO	  Contribu:on	  to	  WISH	  

•  Ac:ve	  par:cipa:on	  in	  the	  WISH	  scien:fic	  programs	  of	  
wide-‐area	  cosmological	  and	  galac:c	  surveys.	  

•  Provide	  fully	  characterized	  infrared	  array	  detectors	  (32)	  
with	  readout	  electronics	  for	  WISH.	  

•  Operate	  the	  U.S.	  WISH	  Data	  Center	  at	  SAO.	  

•  Contribu:ons	  based	  on	  extensive	  experience	  and	  
leadership	  of	  the	  Spitzer	  Space	  Telescope/Infrared	  
Array	  Camera	  (IRAC).	  
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Current	  Status	  

•  Proposal	  submiQed	  to	  NASA	  Second	  Stand	  Alone	  
Mission	  of	  Opportunity	  AO	  in	  December	  2012.	  

•  NASA	  announced	  in	  September	  2013	  that	  reviews	  
were	  completed	  but	  all	  proposals	  were	  declined	  
due	  to	  lack	  of	  expected	  funding.	  

•  Received	  comments	  from	  reviewers	  in	  November	  
2013.	  

•  Next	  opportunity	  to	  propose:	  Fall	  2014.	  
•  Selec:on	  for	  compe::ve	  Phase	  A	  study:	  Summer	  
2015.	  
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Future	  Opportunity	  for	  NASA	  Proposal	  

•  Release	  of	  drac	  AO:	  Spring	  2014	  
•  Explorer	  Workshop:	  +	  2	  weeks	  
•  Release	  of	  final	  AO:	  	  Late	  Summer/Fall	  2014	  
•  Proposal	  conference:	  +	  3	  weeks	  
•  Proposal	  due:	  +90	  days	  acer	  AO	  release	  
–  $65	  million	  cost	  cap	  

•  Selec:on	  for	  compe::ve	  Phase	  A:	  Summer	  2015	  
– One	  to	  three	  missions	  selected	  ($250	  K;	  1	  year)	  	  

•  Down	  selec:on	  to	  start	  Phase	  B:	  Early	  2017	  
•  Launch:	  	  2020	  (?)	  
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WISH	  Scien:fic	  Program	  
•  The	  Ultra-‐Deep	  Survey	  (UDS)	  

–  The	  first	  galaxies	  (luminosity	  func:ons,	  stellar	  masses	  and	  ages,	  star	  forma:on	  
rates	  as	  a	  func:on	  of	  z)	  

–  Origin	  of	  the	  era	  of	  reioniza:on	  
–  Nature	  of	  Dark	  Energy	  (observa:on	  of	  Type	  1a	  SNe	  in	  H-‐band	  at	  cosmological	  

distances)	  
•  The	  Ultra-‐Wide	  Survey	  (UWS)	  	  

–  Observa:ons	  of	  quasars	  at	  z>7	  
–  Evolu:on	  of	  galaxies	  at	  0	  <	  z	  <	  4	  

•  The	  Extreme	  Survey	  (ES)	  
–  Observa:ons	  of	  galaxies	  at	  z>10	  
–  Origin	  of	  era	  of	  reioniza:on	  

•  Galac:c	  Plane	  Survey	  
–  Stellar	  and	  planetary	  forma:on	  
–  Protostellar	  environments	  
–  Stellar	  evolu:on	  
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Passbands	  for	  the	  WISH	  Filters	  
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Expected	  Number	  of	  Galaxies	  Detected	  by	  the	  
WISH	  Ultra-‐Deep	  Survery	  
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WISH	  Focal	  Plane	  Layout	  



WISH	  Detectors	  

•  Teledyne	  Imaging	  Sensors	  2048x2048	  pixel	  
H2RG	  Focal	  Plane	  Arrays	  (FPAs)	  with	  5.3	  µm	  
cutoff	  wavelength.	  

•  SIDECAR	  ASIC	  focal	  plane	  electronics	  (one	  ASIC	  
per	  array	  4-‐output	  mode).	  

•  Used	  also	  in	  JWST	  (NIRCam,	  NIRSpec,	  &	  FGS)	  

•  H2RG	  FPAs:	  NASA	  TRL-‐9,	  operated	  in	  space.	  
•  Off-‐the-‐shelf	  purchase,	  fixed-‐price	  contract	  
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HgCdTe	  Dectector	  Dark	  Current	  
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NASA	  Astrophysics	  Explorer	  Mission	  of	  
Opportunity	  Reviewer	  Comments	  

•  No	  major	  weaknesses	  for	  primary	  instrument,	  science	  
program,	  and	  technical	  aspects,	  including	  SAO’s	  
capabili:es.	  
–  “WISH’s	  primary	  science	  mission	  will	  provide	  an	  excellent	  
complement	  to	  other	  NASA	  missions	  such	  as	  JWST,	  Euclid,	  
and	  WFIRST.”	  

–  “WISH	  will	  be	  an	  excellent	  target	  finder	  for	  future	  ELTs	  and	  
ALMA.”	  

–  “The	  likelihood	  of	  scien:fic	  success	  for	  the	  mission	  is	  
high....”	  

–  “The	  scien:fic	  goals	  of	  WISH	  are	  compelling	  and	  clear.”	  
–  “….addresses	  directly	  the	  Astro2010	  Decadal	  Survey	  major	  
science	  theme	  Cosmic	  Dawn…..”	  
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NASA	  Astrophysics	  Explorer	  Mission	  of	  
Opportunity	  Reviewer	  Comments	  

•  Need	  for	  a	  well-‐planned	  schedule.	  
•  More	  accurate	  cost	  es:mate	  and	  jus:fica:on.	  
•  More	  details	  of	  the	  system	  configura:on	  and	  
alloca:ons,	  including	  margins.	  

•  Defini:on	  of	  spectroscopic	  capability.	  
•  Descrip:on	  of	  Threshold	  Mission.	  
– Cost	  and	  schedule	  savings;	  reduced	  FPA;	  shorter	  
mission.	  

– Reduced	  science	  mission	  (comparison).	  
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NASA	  Astrophysics	  Explorer	  Mission	  of	  
Opportunity	  Reviewer	  Comments	  

•  BeQer	  descrip:on	  of	  auxiliary	  science	  
mission.	  

•  Assignment	  of	  NASA	  DSN	  costs.	  
•  Electrical	  power	  and	  cooling	  capacity	  for	  array	  
detectors.	  

•  Availability	  of	  data	  products	  to	  the	  
community:	  6	  months	  or	  1	  year?	  

•  Inadequate	  descrip:on	  of	  science	  opera:ons	  
from	  spacecrac	  to	  the	  USA	  WISH	  Data	  Center.	  
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