
WFIRST	  DRM2	  candidate	  design	  –	  payload	  summary	  

•  At	  SDT7	  3/1-‐2/2012	  consensus	  for	  concepts	  w/out	  overlap	  w/	  other	  
mission,	  aka	  “DRM2”	  was:	  
•  1.1m	  aperture,	  unobscured	  three	  mirror	  anasHgmat	  telescope	  

•  Single	  channel	  instrument	  
•  Imaging	  with	  filter	  wheel	  

•  Extend to 2.4um cutoff 
•  Prisms	  with	  1-‐2	  prism	  assemblies	  for	  single	  or	  counter-‐dispersed	  galaxy	  redshiO	  survey	  

[1.7-2.4um bandpass] respecHvely,	  plus	  SN	  1a	  spectroscopy	  prism	  assembly	  [goal	  of	  
0.6-‐2.4um	  bandpass]	  

•  H4RG	  focal	  plane	  

•  Requirement	  to	  fit	  on	  Falcon9	  launch	  vehicle	  

•  ±36	  degree	  pitch	  range	  [relaHve	  to	  90	  degrees	  from	  sun	  to	  center	  of	  FOV]	  

•  Same	  ±22.5°	  roll	  range	  as	  DRM1	  &	  IDRM	  

•  DRM2	  design	  is	  based	  on	  a	  7x2	  layout	  of	  H4RG(-‐10)	  at	  0.18”/pixel	  
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WFIRST	  DRM	  candidate	  design	  summary	  –	  DRM2	  

•  DRM2	  is	  based	  on	  a	  7x2	  
H4RG(-‐10)	  	  layout	  focal	  plane	  
array	  
–  0.18”/pixel,	  ie	  same	  focal	  length	  as	  ImC	  on	  

IDRM1	  and	  DRM1	  

–  0.585	  deg2	  acHve	  pixels	  	  
–  0.387	  IDRM	  ImC	  AΩ	  <	  this	  AΩ	  <	  0.690	  IDRM	  

SpC	  AΩ	  [m2deg2]	  

–  Auxiliary	  fine	  guider	  for	  guiding	  during	  
spectroscopy	  modes	  

–  Instead	  of	  outrigger	  fine	  guider,	  imaging	  
mode	  fine	  guiding	  will	  be	  done	  using	  
science	  focal	  plane	  using	  internal	  guide	  
windowing	  funcHon	  	  
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Field	  of	  view	  
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DRM2	  ray	  trace	  
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Preliminary	  observatory	  view	  

•  Deployable	  planar	  
sunshade(purple)	  
and	  solar	  array	  
(blue)	  [WMAP-‐like]	  

•  Hollow,	  lightweight	  
s/c	  

•  Side-‐viewing	  
payload	  lowers	  
center	  of	  gravity	  
and	  aligns	  with	  
center	  of	  pressure	  
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Mass	  summary	  –	  now	  have	  robust	  
margins	  on	  Falcon9	  
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JWST,	  Kepler,	  WFIRST	  DRM2	  to	  same	  scale	  
•  All	  shown	  with	  
field	  of	  view	  up	  
and	  sun	  to	  leO	  
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DRM2	  schedule	  
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CosHng	  process	  

•  Contract	  in	  place	  
•  Master	  equipment	  lists	  in	  work	  
•  In-‐house	  “PriceH”	  parametric	  esHmate	  {May-‐June}	  
•  Aerospace	  “CATE”	  [cost	  and	  technical	  esimate]	  to	  follow	  

9	  



Payload	  design	  documentaHon	  

•  Field	  of	  view	  graphic	  
•  Ray	  trace	  &	  observatory	  views	  
•  ImC	  mode	  design	  residual	  map	  
•  SpC	  mode	  design	  residual	  box	  plot	  

•  Spot	  diagrams	  
•  DistorHon	  plot	  
•  SpC	  prism	  Dθ(λ)	  curves	  {preliminary}	  

•  Throughput	  esHmate	  
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DRM2	  ImC	  error	  residual	  wavefront	  error	  map,	  1um	  	  
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DRM2	  SpC	  residual	  error	  distribuHon	  
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DRM2	  Imaging	  spot	  diagram	  
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DRM2	  GRS	  prism	  matrix	  spot	  diagram	  
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DRM2	  Grid	  distorHon	  

•  L	  Imaging;	  R	  galaxy	  redshiO	  spectroscopy	  prism	  
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DRM2	  Dθ	  –	  preliminary	  dispersion	  

•  Bandpass	  (TBR)	  is	  
1.3-‐2.4um	  [z	  range	  
1-‐2.6]	  

•  ADEPT	  requirement	  on	  
Dθ	  	  ==	  λ/{dλ/d}	  
where	  	  is	  sky	  angle	  
was	  range	  200-‐240	  
over	  1.3-‐2.0um	  

•  ISWG	  requirement	  was	  
Dθ	  >100	  λ	  

•  New	  materials	  being	  
invesHgated	  
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Throughput	  1	  of	  3	  ;	  imaging	  mode	  
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Throughput,	  2	  of	  3:	  	  galaxy	  redshiO	  spectroscopy	  
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Throughput,	  3	  of	  3:	  	  SN	  1a	  spectroscopy	  
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