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WFIRST



Emerging (synergetic) science

“The whole is larger than the sum of its parts” 

WFIRST
Gaia



WFIRST Coronagraph

• 400 - 1000 nm 
• 10-9 contrast 
• 0.1 arcsec @ 400 nm 
• IFS: R~70

Gas and ice giant planets in reflected light 
Characterize planetary atmospheres 

Test technology for future terrestrial planet imaging mission



• Launch: December 2013, L2 orbit 
• 50-110 epochs in 5 years (2014-2019) + 5 years extended mission (?) 
!

• Astrometric Field (AF), 330 - 1050 nm, G~20 mag 
• Spectro-photometry, 62 pix spectroscopy:  

• Blue Photometer (BP), 330 - 680 nm  
• Red Photometer (RP), 640 - 1050 nm  

• Radial Velocity Spectrometer (RVS), R = 11500, 847 - 871 nm, V~16 mag
object 

detectionAFRP  BP    RVS   

Gaia

See also Gerry Gilmore’s Talk, Wednesday 10:50 



Gaia exoplantes: 

“Astrometric exoplanet detection with Gaia” 
Perryman, Hartman, Bakos, Lindegren 2014 

http://arxiv.org/abs/1411.1173

• Planets with measured mass and orbit 
• Wide range in:  
‣ stellar host mass  
‣ evolutionary state

http://arxiv.org/abs/1411.1173


Gaia  
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Gaia planets simulation for bright stars 

Courtesy Michael Perryman et al.

For bright stars:  
• single measurement σfov ≈ 30 μas,  
• parallax σω ≈ 10 μas

+



Gaia  
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Gaia planets simulation for bright stars 

Courtesy Michael Perryman et al.

•G < 7 mag 
•0.5 < M2 < 15 MJ 
•5-year mission  
•Potential transit(!) 

+

Reflected-light low-res spectrum of planets with measured mass

Guaranteed-detection targets, known pre-launch
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Gaia WFIRST +
Predicted microlesning events


e.g., Lepine & Di Stefano 2012, Di Stefano et al. 2013, Sahu et al. 2014

Predict microlensing events from Gaia astrometry: 
• Lens characterization pre-event 
• Simultaneous WFIRST and ground-based 

observations, get πE (e.g., Gould 2013) 
!
Gaia resolution: ~0.3“      proper motion ≳0.03 “/yr 

WFIRST 

microlensing event

Gaia

astrometry

Pre-event astrometry

G [mag]  σfov [μas]  σω [μas] 
     10  	      34	      11 
     15  	      82	      26 
     20  	     967	     300



Exoplanet synergies between WFIRST and Gaia

• Planets with measured mass 
• Guaranteed “emerging science”

Summary:

Stepping-stone towards imaging 
of Earth-like planets and 

biomarkers detection

• Predicted microlensing events 
• Pre-event astrometry
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Extra 
Slides



WFIRST-2.4 coronagraph



Gaia Performance 
http://www.cosmos.esa.int/web/gaia/science-performance

Photometry: 
Noise level in milli-magnitude

Radial velocity:

Astrometry:

http://www.cosmos.esa.int/web/gaia/science-performance


Courtesy Alessandro Sozzetti







Courtesy Alessandro Sozzetti



WFIRST-AFTA SDT 2013






