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WFIRST Version CATE 
Date 

Primary 
Mirror 

Dia. (m) 

Pixel 
Scale 

(as/pix) 

Active 
FOV 

(deg2) 

Science 
Detectors 

Notes 

SDT #1: Interim DRM 2011 1.3 0.18 0.29 36 H2RG-18 1 – 4x7 Imaging FPA 
0.45 0.26/ea 2 – 2x2 Spec FPAs 

SDT #1: DRM1 N/A 1.3 0.18 0.375 36 H2RG-18 
Imaging & Spec in single FPA 
with GRS and SN prisms in a filter 
wheel 

SDT #1: DRM2 2012 1.1 0.18 0.585 14 H4RG-10 
Imaging & Spec in single FPA 
with GRS and SN prisms in a filter 
wheel 

SDT #2: WFIRST-2.4 2013 2.4 

0.11 0.281 18-H4RG-10 Imaging & Spec in single FPA 
with GRS grism in a wheel 

0.11 9.45 as2 1 H2RG-18 IFU for SN spectra 

   Optional coronagraph for  
exoplanet imaging 

Table 1-1: Comparison to past WFIRST Design Reference Missions. 

Figure 1-1: Field of view comparison, to scale, of the WFIRST-2.4 wide field instrument with wide field instruments on 
the Hubble and James Webb Space Telescopes. Each square is a 4k x 4k HgCdTe sensor array. The field of view extent 
is about 0.79 x 0.43 degrees. The pixels are mapped to 0.11 arcseconds on the sky.  
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  of	
  Bme	
  gives	
  
a	
  measurement	
  of	
  the	
  
source-­‐lens	
  relaBve	
  
proper	
  moBon.	
  



OpBcal	
  HST	
  Imaging	
  

An	
  immediate,	
  opBcal	
  HST	
  
survey	
  of	
  the	
  WFIRST	
  fields	
  
will	
  allow	
  proper	
  moBon	
  
measurements	
  for	
  22%	
  of	
  
WFIRST	
  stars	
  à	
  Direct	
  
verificaBon	
  of	
  WFIRST	
  
microlens	
  astrometry.	
  

Reliable	
  microlens	
  astrometry	
  measurements	
  are	
  vital	
  to	
  
measuring	
  planet	
  masses	
  with	
  WFIRST.	
  



OpBcal	
  HST	
  Imaging	
  

Colors	
  of	
  stars	
  in	
  WFIRST	
  
field	
  à	
  temperature,	
  
exBncBon,	
  metallicity	
  
	
  
WFIRST	
  relaBve	
  
astrometry	
  +	
  GAIA	
  
absolute	
  astrometry	
  +	
  
HST	
  colors	
  à	
  Detailed	
  
structure	
  of	
  the	
  galaxy	
  	
  



Reasons	
  for	
  OpBcal	
  HST	
  Imaging	
  

•  Direct	
  test	
  of	
  microlens	
  astrometry	
  
•  InterpretaBon	
  of	
  microlensing	
  events	
  
•  Colors	
  of	
  stars	
  in	
  the	
  bulge	
  à	
  age,	
  
temperature,	
  metallicity	
  

•  IdenBfy	
  KBO	
  occultaBons	
  
•  Many	
  other	
  reasons	
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Figure 1: Left: Tentative WFIRST field on background of extinction (shading) and OGLE
microlensing events (black points). Field chosen to optimize Earth-mass planet rate (colored
points) based on current understanding. Right: WFIRST field (black lines) with tentative
positions of 12 proposed HST fields (red squares, not shown to scale of either size or shape).
Previous HST imaging field centers searched within magenta circles shown as green (outside
WFIRST field) and black (inside WFIRST field) points. Pointings will take advantage of previous
photometry for additional bands and proper motions. Note that 10 of the 12 pointings probe the
tentative WFIRST field, while 2 others probe the Northern Bulge to help determine whether
some WFIRST fields should be in the North.

Description of the Observations

The observations will consist of 12 fields, with tentative approximate centers shown in Figure
1. Each field will consist of 6 orbits = (3 pointings) X (2 orbits per pointing). The pointings
will be such that ACS from the second pointing covers WFC3 from the first pointing (ACS(2)
= WFC3(1)), and similarly ACS3(3) = WFC(2). Orbit(1) will be devoted to F814W (I) in
ACS and F160W (H) in WFC3, while Orbit(2) will be devoted to F555W (V) in ACS and
F105W (Y) in WFC3. In this way, there will be two nearby WFC3-fields with 4-band data
and two flanking fields with 2-band data. Plus, two “polygonal annuli” of optical data around
the regions of 4-band data. This optimizes the trade-offs between dispersing observations
over the WFIRST field and maximizing the fraction of time spent on 4-band fields, given
the constraint that we cannot do 6-month-apart observations (see “Special Requirements”).

The target fields have been chosen to balance various constraints. First, there are 3
regions (black) with prior HST photometric observations in the tentative WFIRST field and
one in the Northern-Bulge exploratory region. None of these can substitute for our observa-

4
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OpBcal	
  HST	
  Imaging	
  	
  

•  Phase	
  I:	
  Pencil	
  beam	
  survey	
  
– Characterize	
  different	
  environments	
  
– Verify	
  the	
  uBlity	
  of	
  opBcal	
  imaging	
  
–  (Observe	
  past	
  microlensing	
  events)	
  

•  Phase	
  II:	
  ObservaBons	
  of	
  the	
  core	
  WFIRST	
  
fields	
  
– SystemaBc	
  imaging	
  of	
  fields	
  guaranteed	
  to	
  be	
  part	
  
of	
  the	
  final	
  WFIRST	
  field	
  

•  Phase	
  III:	
  Complete	
  survey	
  of	
  WFIRST	
  field	
  



SAG	
  11:	
  Preparing	
  for	
  the	
  WFIRST	
  Microlensing	
  
Survey	
  (arXiv:1409.2759)	
  

•  Directly	
  support	
  WFIRST	
  science	
  and	
  reduce	
  its	
  scien7fic	
  risk:	
  	
  
– Early,	
  opBcal,	
  HST	
  imaging	
  of	
  the	
  WFIRST	
  field	
  
– 	
  A	
  preparatory,	
  ground-­‐based,	
  microlensing	
  survey	
  in	
  the	
  
near-­‐IR	
  	
  

•  Develop	
  techniques	
  for	
  measuring	
  planet	
  masses:	
  	
  
– Satellite	
  parallax	
  observaBons	
  using	
  Spitzer,	
  Kepler,	
  and	
  TESS	
  
– HST	
  or	
  AO	
  flux	
  measurements	
  of	
  lenses	
  in	
  ground-­‐based	
  
microlensing	
  events	
  
– Measurements	
  of	
  microlens	
  astrometry	
  for	
  black	
  holes	
  	
  
•  Development	
  of	
  WFIRST	
  analysis	
  pipelines:	
  	
  
– MulB-­‐epoch	
  HST/WFC3/IR	
  observaBons	
  of	
  the	
  bulge	
  	
  
– An	
  open	
  compeBBon	
  in	
  microlensing	
  analysis	
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  of	
  the	
  WFIRST	
  field	
  
–  	
  A	
  preparatory,	
  ground-­‐based,	
  microlensing	
  survey	
  in	
  the	
  near-­‐IR	
  	
  

•  Develop	
  techniques	
  for	
  measuring	
  planet	
  masses:	
  	
  
–  Satellite	
  parallax	
  observaBons	
  using	
  Spitzer,	
  Kepler,	
  and	
  TESS	
  
–  HST	
  or	
  AO	
  flux	
  measurements	
  of	
  lenses	
  in	
  ground-­‐based	
  microlensing	
  
events	
  

– Measurements	
  of	
  microlens	
  astrometry	
  for	
  black	
  holes	
  	
  
•  Development	
  of	
  WFIRST	
  analysis	
  pipelines:	
  	
  
– MulB-­‐epoch	
  HST/WFC3/IR	
  observaBons	
  of	
  the	
  bulge	
  	
  
–  An	
  open	
  compeBBon	
  in	
  microlensing	
  analysis	
  
	
  Preparing	
  for	
  the	
  WFIRST	
  Coronagraph	
  Mission	
  

•  	
  	
  
–  	
  	
  	
  	
  	
  
–  	
  	
  

	
  


