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Gaia 

First launch opportunity starts on October 20th, 2013! 
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Gaia: a 10 µas machine! 

At the V=20 survey limit: 
1 billion stars observed! 
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Intermediate  
Data Releases 
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MLA agreement (ESA 
+ National Agencies) 
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Gaia  
Scanning  

Law 
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Hipparcos 

1. 6 < G < 12: bright-star regime (calibration errors, CCD saturation) 
2. 12 < G < 20: photon-noise regime (sky-background and electronic noise at G ~ 20 mag) 
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Hosts of Transiting Planets 

•  Parallaxes	
  of	
  virtually	
  ALL	
  known	
  planet-­‐hos8ng	
  stars	
  released	
  
formally	
  around	
  mid-­‐2016	
  

•  For	
  a	
  typical	
  target	
  with	
  V~15	
  at	
  d~	
  20(500)	
  pc,	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
expect	
  σ(π)/π<0.1(2-­‐3)%	
  

•  Re-­‐calibrate	
  absolute	
  luminosi8es	
  (par8cularly	
  at	
  the	
  boQom	
  of	
  the	
  
main	
  sequence)	
  

•  Derive	
  trigonometric	
  gravi8es	
  to	
  ~0.03(0.05)	
  dex	
  

•  Re-­‐determine	
  the	
  stellar	
  radii	
  to	
  <3(5)%	
  ‘accuracy’	
  

•  A	
  first	
  obvious	
  synergy	
  element	
  with	
  the	
  EChO	
  target	
  sample	
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Bailer-Jones 2002 

Santos et al. 2004 
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Work in Progress… 
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CCD-level Location Estimation 
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Sozzetti 2011 

Gaia Discovery Space 

1)   2-3 MJ planets at 
   2<a<4 AU are detectable  
   out to~200 pc around  
   solar analogs 
2) Saturn-mass planets with  
    1<a<4 AU are measurable  
    around nearby (<25 pc)  
    M dwarfs 

For Gaia: σA ~ 15-20 µas 
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How Many Planets will Gaia find? 

How Many Multiple-Planet Systems will Gaia find? 

Star counts (V<13),  
Fp(Mp,P), 
Gaia completeness  
limit 

Star counts (V<13), 
Fp,mult, 
Gaia detection  
limit 

Casertano, Lattanzi, Sozzetti et al. 2008 

Unbiased, magnitude-limited planet census of >105 F-G-K dwarfs 
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Gaia & Low-Mass Stars 
•  M dwarfs starcounts to G=20 within 100 pc: ~500k stars 
•  Expect >2500 giants detected, ~1000 accurate orbits  

Sozzetti et al. 2013 
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Gaia transiting candidates?  

- Low-cadence of the observations a serious limitation  
 
- It’s not hopeless if you have the right tools! (Dzigan & Zucker 2012) 
 
- It can work for early detections of (1000?) short-period transiting Jupiters,  
  BUT:  
 
A) It will depend upon the actual content of Gaia early data releases 
 
B) It will require the definition of transit candidates as Science Alerts (TBD) 
 
C) It will require a dedicated follow-up network 
 
D) Confirmation efforts will be limited by V mag (typically, V > 14 mag) 
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‘Astrometric’ Transiting 
Wide Separation Giants 

20k	
  stars	
  
0.4<MSUN<1.2	
  primaries	
  	
  
d<50pc,	
  one	
  MJ	
  companion	
  	
  
0.1<P<2.5	
  yr	
  period	
  	
  
edge-­‐on	
  orbits	
  within	
  one	
  deg	
  	
  
e	
  <	
  0.7	
  

1 in 2 objects detected 
1 in 3 of these with i  
measured to within 3% 

Extrapolating from Kepler  
results, there WILL be Gaia  
detections of such systems!  
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Gaia Contribution 

•  > Saturn-mass planets at P>60 d or so (Cold) 

•  Some maybe transiting, some maybe very eccentric 

•  Hosts with all spectral types, metallicities, ages 
(bright-ish, V<14) 

•  (Possibly) transiting Hot Jupiters (faint-ish, V>14)  

•  ALL EChO targets re-calibration 


