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•  WFIRST	
  Moved	
  into	
  Formula:on	
  (Phase	
  A)	
  	
  
on	
  Feb	
  17,	
  2016	
  

•  STScI	
  has	
  been	
  funded	
  since	
  2014,	
  jointly	
  with	
  IPAC,	
  for	
  
science	
  center	
  studies	
  
	
  

•  Specific	
  topics	
  addressed	
  at	
  STScI	
  
–  Crea:on	
  of	
  Simula:on	
  Tools	
  

•  Several	
  Python-­‐based	
  mul:mission	
  tools	
  adapted	
  from	
  JWST	
  
•  Emphasis	
  on	
  telescope,	
  instruments,	
  detectors,	
  …	
  

–  Technical	
  Reports	
  
•  select	
  technical	
  and	
  science	
  opera:ons	
  topics	
  

–  Community	
  Engagement	
  



STScI	
  WFIRST	
  Website	
  
hGp://www.stsci.edu/wfirst	
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WebbPSF	
  

4	
  

•  Calculates	
  field	
  and	
  wavelength/filter	
  dependent	
  PSFs	
  
for	
  use	
  in	
  other	
  tools	
  and	
  for	
  science	
  planning	
  
(Perrin,	
  Long)	
  

•  Open	
  source,	
  ITAR-­‐free,	
  flexible,	
  and	
  well-­‐documented	
  
Python	
  code	
  

•  Uses	
  known	
  pupil	
  geometry,	
  WFE	
  models,	
  and	
  
instrument	
  proper:es	
  

•  Status:	
  
– WFI	
  func:onality	
  released	
  (beta	
  version)	
  
– Work	
  on	
  extensions	
  to	
  other	
  WFIRST	
  modes	
  ongoing	
  



1.45	
  µm	
  

WebbPSF	
  Examples	
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1.45	
  µm	
  

WebbPSF	
  
Field	
  Dependence	
  



Pandeia	
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•  Detailed	
  “scene”	
  crea:on	
  for	
  broad	
  science	
  cases	
  
(Pontoppidan,	
  Pickering,	
  Laider	
  et	
  al.	
  Pandeia	
  Team)	
  
–  extra-­‐galac:c,	
  galac:c,	
  stellar,	
  etc.	
  	
  

•  Full	
  three-­‐dimensional	
  model	
  	
  
–  two	
  spa:al,	
  one	
  wavelength	
  

•  Detailed	
  detector	
  models	
  
•  Focus	
  on	
  calcula:ng	
  accurate	
  	
  

exposure	
  :mes	
  (ETC)	
  and	
  	
  
signal-­‐to-­‐noise	
  ra:os	
  

•  Supports	
  both	
  imaging	
  and	
  spectroscopy	
  
•  Status:	
  

–  WFI	
  func:onality	
  released	
  through	
  web	
  interface	
  (beta	
  version)	
  
–  IFU	
  func:onality	
  completed	
  	
  
–  Work	
  on	
  extensions	
  to	
  other	
  WFIRST	
  modes	
  ongoing	
  
–  Release	
  of	
  source	
  code	
  planned	
  for	
  the	
  future	
  



Pandeia	
  Imaging	
  Interface	
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Pandeia	
  (3b):	
  
WFIRST	
  WFI	
  Example	
  

•  1040	
  second	
  ramp	
  

•  Sources	
  include	
  	
  
•  a	
  bright,	
  satura:ng	
  star	
  

(AB1.5micron=	
  17.15)	
  
•  a	
  low-­‐z	
  galaxy	
  

(AB1.5micron	
  =	
  21.78)	
  
•  a	
  high-­‐z	
  galaxy	
  

(AB1.5micron=	
  24.29)	
  

•  The	
  image	
  stretches	
  are	
  all	
  
set	
  to	
  the	
  same	
  
detector	
  electron	
  rate	
  

•  This	
  is	
  par:cularly	
  
no:ceable	
  for	
  the	
  wide	
  
W149	
  filter.	
  	
  

High-­‐z	
  dropout	
  galaxy	
  



Pandeia	
  IFU	
  Example	
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•  Cross	
  validated	
  against	
  independent	
  IFU	
  simulator	
  sofware	
  developed	
  by	
  D.	
  Law	
  
(STScI)	
  and	
  D.	
  Rubin	
  (Perlmuger	
  SIT)	
  

Example	
  of	
  a	
  Pandeia/WFIRST	
  calcula:on	
  for	
  one	
  of	
  the	
  
poten:al	
  IFU	
  designs	
  (designs	
  can	
  be	
  revised	
  in	
  seconds).	
  
•  Galaxy	
  +	
  point	
  source	
  (point	
  source	
  normalized	
  to	
  2.2	
  

muJy	
  at	
  0.556	
  micron).	
  
•  0.15”	
  pixels,	
  1	
  pixel	
  per	
  slice,	
  3”	
  slice	
  length.	
  

Reconstructed	
  spectral	
  plane	
  (no	
  dithers)	
  



1.45	
  µm	
  

WFIRST	
  Tools	
  Server	
  
(JupyterHub)	
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WebbPSF	
  and	
  Pandeia	
  
available	
  to	
  the	
  community	
  via	
  
web	
  server	
  
-  Python	
  +	
  Web	
  applica:on	
  based	
  on	
  

Jupyter	
  (IPython	
  ;	
  jupyter.org)	
  
-  Lets	
  WFIRST-­‐affiliated	
  users	
  run	
  

calcula:ons	
  with	
  Pandeia	
  and	
  
WebbPSF,	
  without	
  any	
  sofware	
  
install	
  or	
  setup	
  themselves	
  

-  Mul:-­‐user	
  access;	
  STScI	
  manages	
  
server	
  setup,	
  sofware	
  updates,	
  
grants	
  access	
  (through	
  github	
  
accounts)	
  

-  Code	
  samples	
  and	
  GUI	
  interfaces	
  
provided	
  as	
  notebooks	
  that	
  
combine	
  documenta:on	
  with	
  code	
  

-  Users	
  can	
  upload/download	
  
calcula:on	
  notebooks	
  and	
  results	
  



STIPS	
  (Space	
  Telescope	
  
Image	
  Product	
  Simulator)	
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•  Simulate	
  larger-­‐scale	
  complex	
  astronomical	
  scenes	
  
(York,	
  Kalirai,	
  Casertano	
  et	
  al.)	
  	
  	
  

•  Provides	
  users	
  the	
  flexibility	
  in	
  choosing	
  a	
  range	
  of	
  
popula:ons	
  to	
  mimic	
  their	
  science	
  goals	
  (e.g.,	
  SFHs,	
  
abundances,	
  distances,	
  spa:al	
  distribu:ons)	
  

•  Status:	
  
–  Ini:al	
  focus	
  on	
  WFI	
  imaging	
  of	
  galac:c	
  and	
  stellar	
  applica:ons	
  
–  First	
  beta-­‐release	
  through	
  a	
  web	
  interface	
  planned	
  for	
  Spring	
  
2016	
  

–  Work	
  on	
  extensions	
  to	
  other	
  WFIRST	
  modes	
  and	
  extragalac:c	
  
scenes	
  ongoing	
  

–  Release	
  of	
  source	
  code	
  planned	
  for	
  the	
  future	
  
	
  



Simulated	
  Star	
  cluster	
  
	
  with	
  user-­‐specified	
  proper4es	
  

STIPS	
  Example	
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MAST	
  Field	
  of	
  View	
  Tool	
  –	
  
Web	
  Interface	
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•  Func:onality	
  (McLean):	
  
–  web-­‐service	
  in	
  Mikulski	
  

Archive	
  for	
  Space	
  Telescopes	
  
(MAST)	
  

–  display	
  WFIRST	
  footprint	
  
–  return	
  catalog	
  objects	
  within	
  

specified	
  detectors(s)	
  
	
  

•  Coordinates:	
  
–  Name	
  resolver;	
  or	
  	
  
–  Manual	
  input	
  

	
  
•  Display	
  with	
  MAST	
  portal	
  

–  Footprints	
  (on	
  DSS,	
  SDSS,	
  or	
  
GALEX	
  sky	
  image)	
  

–  Catalog	
  data	
  
	
  	
  

•  Catalogs	
  
–  GSC	
  &	
  2MASS	
  	
  

(WISE	
  planned)	
  
	
  



WFIRST	
  FOV	
  on	
  
M31	
  DSS	
  image	
  

Overlay	
  +	
  
Table	
  of	
  all	
  
2MASS	
  catalog	
  
Stars	
  in	
  FOV	
  

MAST	
  Field	
  of	
  View	
  Tool	
  -­‐	
  
Andromeda	
  Galaxy	
  Example	
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2015/2016	
  STScI	
  
Technical	
  Reports	
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•  Scheduling	
  
–  Prototype	
  scheduling	
  of	
  WFIRST	
  programs	
  (Giuliano	
  et	
  al.)	
  

•  Guiding	
  
–  Availability	
  of	
  suitable	
  guide	
  stars	
  for	
  WFI	
  imaging	
  (Nelan	
  et	
  al.)	
  
–  Availability	
  of	
  suitable	
  guide	
  stars	
  for	
  WFI	
  grism	
  w/	
  aux	
  guider	
  (Nelan	
  et	
  al.)	
  

•  WFI	
  Grism	
  (è	
  Casertano	
  talk)	
  
–  Data	
  reduc:on	
  sofware	
  (Mackenty	
  et	
  al.)	
  
–  Observing	
  mode,	
  calibra:on,	
  etc.	
  (Casertano	
  et	
  al.)	
  
–  Poin:ng	
  reconstruc:on	
  from	
  dispersed	
  images	
  (Dixon)	
  

•  Microlensing	
  
–  Satura:on	
  and	
  Persistence	
  effects	
  (Sahu)	
  

•  Coronagraph	
  (è	
  Pueyo	
  talk)	
  
–  Lessons	
  from	
  HST	
  and	
  JWST	
  coronagraphs	
  (Debes	
  et	
  al.)	
  
–  Data	
  post-­‐processing	
  (Ygouf	
  et	
  al.	
  2015;	
  Ygouf	
  et	
  al.	
  2016)	
  
–  Wavefront	
  control	
  (Mazoyer	
  et	
  al.)	
  

	
  
Blue:	
  To	
  be	
  released	
  in	
  coming	
  weeks	
  	
  
Note:	
  Studies	
  of	
  many	
  other	
  topics	
  ongoing	
  (è	
  e.g.	
  IFU,	
  Law	
  talk)	
  
	
  



KEY:	
  
Slew	
  
HLS	
  
Supernova	
  
Coronography	
  
GO	
  
Microlensing	
  

Year	
  1	
  

Year	
  6	
  

Scheduling	
  Example	
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Community	
  Engagement	
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STScI	
  conferences	
  relevant	
  to	
  WFIRST	
  Science:	
  
	
  
•  July	
  27-­‐29,	
  2015:	
  	
  

	
  	
  	
  	
  Mocking	
  the	
  Universe	
  
	
  

•  April	
  25-­‐28,	
  2016:	
  	
  	
  
	
  	
  	
  	
  What	
  Shapes	
  Galaxies:	
  rewri:ng	
  the	
  Hubble	
  Sequence	
  

•  Nov	
  14-­‐16,	
  2016:	
  
	
  	
  	
  	
  High	
  Contrast	
  Imaging	
  with	
  Space-­‐Based	
  Coronagraphs	
  	
  

•  Feb	
  27	
  -­‐	
  Mar	
  2,	
  2017:	
  
	
  	
  	
  	
  Detec:ng	
  the	
  Unexpected:	
  Discovery	
  in	
  Astronomically	
  Big	
  Data	
  

•  Spring-­‐Summer	
  2017:	
  	
  
	
  	
  	
  	
  Annual	
  WFIRST	
  Conference	
  (:tle/details	
  TBD)	
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Project	
  Organiza:on	
  

•  Going	
  forward,	
  STScI	
  will	
  focus	
  on	
  
–  Con:nua:on	
  of	
  pre-­‐formula:on	
  efforts	
  
–  Support	
  newly-­‐selected	
  Science	
  Teams	
  and	
  Astronomical	
  Community	
  
–  prepara:ons	
  for	
  its	
  role	
  in	
  the	
  WFIRST	
  Science	
  Opera:ons	
  

•  Project	
  organiza:on	
  (simplified):	
  
	
  

Science	
  Centers	
  
(GSFC,	
  STScI,	
  IPAC)	
  

	
  
Scheduling	
  

Calibra:on/User	
  Support	
  
Pipelines/Archive	
  

	
  
NASA/JPL	
  

	
  
Coronagraph	
  
Telescope	
  

	
  
	
  
	
  

NASA/GSFC	
  
	
  

Project	
  Office/Management	
  
Mission	
  Opera:ons	
  
Wide	
  Field	
  Imager	
  

Spacecraf	
  	
  

Science	
  Teams	
  /	
  FSWG	
  
	
  	
  	
  

Science	
  Planning	
  
Science	
  Algorithms/Analysis	
  
High-­‐level	
  Data	
  Products	
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Science	
  Team	
  Projects	
  
(selected	
  Dec	
  2015)	
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Formula:on	
  Science	
  
Working	
  Group	
  

Composi:on:	
  
	
  
•  NASA	
  Project	
  Scien:st	
  
•  Adjutant	
  Scien:sts	
  
•  Science	
  Team	
  PIs	
  
•  Select	
  Depu:es	
  
•  (Ex-­‐officio)	
  Project	
  +	
  

Science	
  Center	
  
Representa:ves	
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Science	
  Center	
  
•  WIRST	
  Science	
  Center	
  func:ons	
  will	
  be	
  distributed	
  between	
  GSFC,	
  STScI,	
  IPAC	
  

	
  
•  Task	
  division	
  (for	
  2016-­‐2018	
  formula:on	
  phase;	
  simplified):	
  

–  GSFC	
  	
  :	
  Management/Strategic	
  Guidance,	
  Outreach,	
  
	
   	
  	
  	
  	
  Call	
  for	
  Proposals/Grants,	
  WFI	
  Engineering	
  

–  STScI	
  	
  :	
  WFI,	
  HLS,	
  Archive,	
  Scheduling	
  
–  IPAC	
  	
  	
  :	
  CGI,	
  MLS,	
  GO/GI	
  Selec:on,	
  CGI	
  Engineering(w/JPL)	
  

•  Instrument	
  tasks	
  (WFI	
  or	
  CGI)	
  include	
  	
  
–  commanding,	
  GO	
  planning/tools,	
  calibra:on,	
  Pipeline	
  (to	
  level	
  2b),	
  	
  

SIT+user	
  support,	
  commissioning,	
  community	
  engagement	
  
	
  

•  STScI	
  Phase	
  A	
  work	
  will	
  focus	
  on	
  development	
  of	
  requirements/concepts	
  for	
  
the	
  assigned	
  areas	
  	
  	
  

Leverage	
  combined	
  
experience	
  with	
  NASA’s	
  
Great	
  Observatories	
  	
  



Science	
  Center	
  –	
  Science	
  
Community	
  Interac@on	
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•  WFIRST	
  Mission	
  has	
  many	
  partners	
  with	
  distributed	
  exper:se	
  
•  Let	
  us	
  know	
  how	
  we	
  can	
  help	
  you!	
  
•  Please	
  use	
  our	
  tools	
  and	
  reports	
  
•  Please	
  provide	
  feedback	
  to	
  help@stsci.edu	
  

	
  

	
  

Ground	
  System	
  
	
  

STScI	
  
IPAC	
  

NASA/GSFC	
  

Ground-­‐Breaking	
  Science	
  
	
  

Science	
  Teams	
  
Guest	
  Observers	
  

Archival	
  Inves:gators	
  
Observa:ons	
  
Data	
  products	
  
Calibra:ons	
  
Documenta:on	
  
Analysis	
  Tools	
  

Science	
  Requirements	
  
Observing	
  Strategies	
  
Analysis	
  algorithms	
  



Conclusions	
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•  STScI	
  is	
  ac:vely	
  engaged	
  in	
  prepara:on	
  and	
  planning	
  for	
  the	
  
mission	
  
–  Many	
  tools	
  created	
  to	
  help	
  science	
  teams	
  and	
  community	
  
	
  

•  STScI	
  is	
  looking	
  forward	
  to	
  collaborate	
  with	
  the	
  FSWG,	
  SITs,	
  
astronomical	
  community,	
  and	
  other	
  mission	
  partners	
  to	
  
–  Build	
  synergies	
  
–  Leverage	
  common	
  tools	
  
–  Help	
  meet	
  everyone’s	
  
Phase	
  A	
  deliverables	
  

–  Create	
  a	
  successful	
  
WFIRST	
  mission!	
  


