
WFIRST/AFTA	  –	  the	  Observatory	  
	  
Dark	  Energy	  –	  the	  experiment	  
	  
Microlensing	  Planet	  Search	  –	  the	   	  
	   	  program	  
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Mordasini et al. (2012): 1 Msun , fI = 0.001 
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Dittkrist, Mordasini et al. (2014):  
new migration model & stellar irradiation of disk 

? 

? 



Coleman & Nelson (2014): blue dots =  
detailed oligarchic growth & migration model 









48	  proposals	  
	  
19/48	  =	  40%	  genuine	  GO	  
	  
22/48	  =	  46%	  ‘genuine’	  GO	  	  

	  (but	  about	  6	  were	  from	  NIRSS	  
	  
7/48	  =	  done	  by	  Microlens	  or	  SNe	  Survey	  

Thanks	  to	  Marc	  Postman!	  



No,	  it’s	  not.	  	   Spectra?	  

CONCUSSION	  



Dave	  Jewi[	  	  
Solar	  system	  



Summary	  Wishlist	  
	  
	  1.	  Longer	  λ desired	  (i.e..,	  Ks),	  w/no	  Δλ	  broadening	  

•  Punch	  through	  ex^nc^on	  –	  e.g.,	  bulge	  science	  

Infrared star-count map as a function of  wavelength (2MASS + GLIMPSE) 
               (Benjamin)  

Dave	  Solderblom	  
Steve	  Majewski	  
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Star	  Forma^on	  	  
In	  Taurus	  
(SDT	  report)	  



PM Separation 

Clarkson et al. 2008  

Proper motion separation technique (Kuijken & Rich 2002; 
Clarkson et al. 2008) yields kinematically selected bulge/disk 
populations 

PM cleaning yields a 
bulge CMD with 
isochrones; map age 
over whole bulge as a 
function of position, 
orbit family, 
metallicity… 

Michael Rich 



AFTA will survey 2000 sq deg of MW Halo at Hubble’s power and IR image quality 

Current census of Milky Way DM-dominated  
streams and dSphs is heavily incomplete. 
 
WFIRST will be very efficient at finding missing dSphs 

Galactic Science Example 
Dark Matter Properties through  

Luminous Tracers 
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10% of the 
mission?  Easily. 
 
Stars and Stellar 
Populations – 
much richer data 
than galaxies! 



A stellar population (47 Tuc + SMC)  
in the IR (Kalirai et al. 2012) 

Galactic Science Example 
Stellar Pops and IMF 

•  M dwarfs out to the edge of the Galaxy 
 
•  Exquisite star/galaxy separation 

–  High-precision photometry 
–  Takes advantage of rising stellar 

luminosity function 
•  Discovery of dozens of low SB 

systems 
•  IMFs, SFHs, SB profiles, and 

structure 
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Weisz	  &	  
Dalcanton	  







Census of dwarfs in the field 

Archival science: 
•  Expect >1500 dwarfs 

to Mv = -10 within 32 
Mpc in 2000 sq. deg 

•  Predictions are 
uncertain by at least 
an order of 
magnitude at this 
luminosity 

•  TRGB detectable: 
•  instant distance 

estimates 



21 Martinez-Delgado+ 08 

Map diffuse streams, halos, and 
thick disks with RGB stars for 
hundreds of nearby galaxies. 



•  Masses of the Faintest Milky Way Satellites 
–  80 micro-arcsec/year gives individual star internal velocities  

•  provides estimates of dark matter mass and density 
•  <2 km/s for 50 stars @ 100 kpc, in 3 years 

•  The Mass of the Milky Way 
–  Tangential velocities of distant tracers in the Milky Way halo 

•  <40 km/s error in vTAN at 100 kpc, less than the expected velocity 
dispersion 

•  Breaks the mass-anisotropy degeneracy in the distant halo 
•  Cold vs Warm Dark Matter 

–  Distinguish central density profiles 
–  Extrapolate dark matter mass profiles 
–  Current vRAD lead to degeneracy b/w the central slope of DM profile 

and velocity anisotropy. 
Full science case descriptions are in SDT Report 

Galactic Science Examples 
Luminous and Dark Matter 
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WFIRST Pointed Observations 

•  Nearby 
Clusters 



WFIRST Pointed Observations 

•  Imagine AB=29 deep field on 
the Virgo Cluster 
•  ~4 magnitudes fainter than 

the TRGB 
•  Deep enough to measure 

the RGB bump 
•  Metallicities & age estimates 

for the entire diffuse 
population 

•  Galaxy streams, wakes 
•  Remnants of ram-pressure 

stripping  



[OII]	  

Deep	  Guest	  Observer	  Surveys	  
Key	  spectroscopic	  window:	  	  1.8<z<2	  
-‐	  allows	  [OIII]/Hβ  and	  [NII]/Hα	  	  

From	  SDSS:	  

Lisa	  Kewley	  



[OII]	  

The	  BPT	  Diagram	  with	  redshij	  
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Where	  do	  the	  data	  lie?	  
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z~0.8:	  zCOSMOS	  	  
(NIR	  data:	  Maier+13)	  
	  
z~1.5:	  Subaru-‐XMM	  Deep	  	  
Survey	  and	  the	  UKIDSS	  Ultra	  	  
Deep	  Survey	  
(NIR	  data:	  Yabe+12,13)	  
	  
z~2.5:	  Lensed	  galaxies	  +	  BzKs	  
(Richard+11,	  Jones+13,	  Yuan+13)	  
	  
z=3	  galaxies:	  LBGs	  &	  Lensed	  	  
Galaxies	  (Pesni+01,	  Maiolino+08,	  
Richard+11)	  
	  
	  

(Kewley+13b,	  ApJL,	  774,	  10)	  



[OII]	  

Contribu^on	  to	  metal	  budget?	  
Steidel+	  (2014)	  
	  
	  	  	  

Sanders+	  (2014)	  
	  
	  	  	  



[OII]	  

Deep	  Guest	  Observer	  Surveys	  

Key	  spectroscopic	  window:	  	  1.8<z<2	  
-‐	  allows	  [OIII]/Hβ  and	  [NII]/Hα	  	  

From	  SDSS:	  



Louis	  Abramson
+2014	  arXiv:
1411.1431	  





X	  

X	  Too	  shallow!	  
	  (the	  data,	  not	  Louis)	  
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WFIRST Deep Fields 

•  SNe – 5 sq. degrees to AB~29 
•  J, H for SNe 
•  Need to supplement with similar depths in 

the  other 3 bands; Need deep optical 
data 

•  Complements JWST – bright reionization 
sources; clustering 

•  JWST:  
•  single band at 3.6 microns would take ~200 days 

to AB~29 (assuming 50% efficiency) 

•  Placement of fields where there is deep 
long-wavelength data is important 

WFIRST/AFTA Deep Survey 
(SNe) could be the answer to 
such programs, but presently 
not configured to do so – 
need all bands and grism 



Z	  =	  7	  

Clustering	  in	  the	  Reioniza^on	  Epoch	  –	  Malhotra	  &	  Rhoads	  





WFIRST/AFTA	  –	  the	  Observatory	  
	  	  	  	  	  	  	  
Dark	  Energy	  –	  the	  experiment	  
	  
Microlensing	  Planet	  Search	  –	  the	  
	   	   	  program	  

	  
Exoplanet-‐characterizing	  
Coronagraph	  
	   	  –	  the	  technology	  program	  	  	  	  	  	   	  	  	  	  	  

anybody	  heard	  of	  the	  Hubble	  Space	  Telescope?	  
25%	  for	  ‘Legacy’	  and	  small	  ‘surveys’	  not	  enough!	  	  

	  Leave	  it	  up	  	  	  	  	  	  
	  to	  the	  TAC!	  



The	  WFIRST/AFTA	  SDT	  thanks	  you	  for	  coming	  
and	  contribu^ng	  to	  our	  work	  In	  developing	  the	  
mission.	  	  It	  has	  been	  gra^fying	  to	  have	  such	  a	  
large	  turnout,	  such	  strong	  interest	  (!),	  and	  lots	  
of	  input	  and	  ‘food	  for	  thought’	  for	  the	  SDT.	  
	  
Safe	  travels!	  


