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  ProbE	
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  Exoplanets	
  

Science	
  Goals:	
  
	
  
•  Primary:	
  maximize	
  the	
  detec<on	
  of	
  Jupiter	
  analogs.	
  
•  Secondary:	
  es<mate	
  the	
  yield	
  of	
  other	
  types	
  of	
  planets	
  
•  Ter<ary:	
  es<mate	
  how	
  the	
  yield	
  is	
  impacted	
  by	
  astrophysical	
  uncertain<es.	
  
	
  



Define	
  the	
  telescope	
  and	
  instrument	
  
a. Size:	
  1.5	
  m	
  
b. Starshade:	
  30	
  m	
  
c. Contrast:	
  1E-­‐10	
  
d. Inner	
  Working	
  Angle:	
  151	
  mas	
  
e. Mission	
  Life<me:	
  5	
  years	
  
f.  Any	
  other	
  modifica<ons	
  to	
  default	
  parameters:	
  
exoplanet	
  science	
  frac<on	
  =	
  1	
  



Total mission cost estimates  



Potential yield for each type of exoplanet  
a.  Jupiters: 0.86 (Nstars = 99) 
b.  Earths: 1.04 (Nstars = 35) → 2.94  
c.  Neptunes: 0.38 (Nstars = 19) → 1.98 
d.  warm mini-Neptunes: 1.0 (Nstars = 47) → 2.11 

Total : 3.28 → 7.89 



Earth	
  yield	
  as	
  a	
  func7on	
  of	
  astrophysical	
  uncertainty	
  

Plot	
  of	
  number	
  of	
  Earth-­‐like	
  planets	
  vs.	
  
exozodis.	
  Dashed	
  lines	
  correspond	
  to	
  
ηEarth	
  =	
  0.2	
  and	
  solid	
  lines	
  to	
  ηEarth	
  =	
  0.2.	
  
Each	
  set	
  runs	
  top	
  to	
  boYom	
  with	
  
telescope	
  diameter	
  =	
  2.4,	
  1.5,	
  and	
  1.0	
  
m.	
  



What  we  learned


1. Starshade	
  is	
  not	
  a	
  survey	
  instrument.	
  	
  
2. The	
  Starshades	
  are	
  op<mized	
  to	
  detect	
  Earth’s.	
  
3. 	
  It	
  can	
  be	
  added	
  to	
  an	
  exis<ng	
  telescope.	
  	
  
4. We	
  can	
  maximize	
  observing	
  <me	
  by	
  minimizing	
  slew	
  <me.	
  	
  


