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They	
  must	
  exist!	
  



¡ Mizar	
  known	
  as	
  a	
  binary	
  since	
  1617	
  (Galileo)	
  



¡ William	
  Herschel:	
  binaries	
  are	
  physically	
  bound!	
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¡  Do	
  planets	
  form	
  in	
  multiple	
  systems?	
  

¡  Is	
  the	
  planet	
  formation	
  process	
  different	
  in	
  

multiple	
  systems	
  compared	
  to	
  single	
  stars?	
  

Spitzer	
  

Herschel	
  
SubMillimeter	
  Array	
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The	
  power	
  of	
  	
  
infrared	
  observations	
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Disks	
  in	
  close	
  
binaries	
  are	
  
less	
  frequent	
  
(short-­‐lived?)	
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Disk	
  flaring	
  

Larger	
  grains	
  

10μm	
  silicate	
  feature	
  

Disks	
  in	
  binaries	
  have	
  
the	
  same	
  geometry	
  	
  

and	
  dust	
  content	
  as	
  others	
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  close	
  binaries	
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  more	
  compact	
  and	
  
(possibly)	
  less	
  massive	
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They	
  are	
  the	
  equivalent	
  of	
  our	
  zodiacal	
  light,	
  dust-­‐rich	
  disks	
  	
  
replenished	
  by	
  continuous	
  collisions	
  between	
  larger	
  bodies,	
  

and	
  are	
  signposts	
  for	
  young	
  planetary	
  systems	
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A	
  systematic	
  survey	
  of	
  ~450	
  nearby	
  stars	
  
complemented	
  by	
  adaptive	
  optics	
  images	
  from	
  

the	
  Lick	
  Observatory	
  Shane	
  Telescope	
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Companions	
  between	
  ~5	
  AU	
  	
  
and	
  ~100	
  AU	
  tend	
  to	
  quench	
  	
  
the	
  debris	
  disk	
  phenomenon	
  

(and	
  planet	
  formation?)	
  



¡  Early	
  surveys	
  heavily	
  biased	
  against	
  binaries,	
  

which	
  severely	
  hamper	
  planet	
  detection	
  

¡  And	
  yet…	
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¡  ~33%	
  of	
  known	
  exoplanet	
  hosts	
  are	
  binaries	
  
¡ Most	
  planets	
  are	
  found	
  around	
  primaries	
  

§  Some	
  exceptions	
  (16	
  Cyg	
  B),	
  but	
  fewer	
  searches	
  

¡  Tight	
  binary	
  systems	
  (<	
  100	
  AU)	
  show	
  a	
  deficit,	
  
but	
  not	
  a	
  dearth,	
  of	
  planetary	
  systems	
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Planet:	
  a=2	
  AU,	
  e=0.2	
  
Companion:	
  a=20	
  AU,	
  e=0.4	
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“Normal”	
  
process	
  

Quasi-­‐normal	
  
process	
  

A	
  “different”	
  
process	
  

Raghavan	
  et	
  al.	
  (2010)	
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No	
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¡  A	
  gradual	
  build-­‐up	
  

Williams	
  &	
  Cieza	
  (2011)	
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¡  A	
  gradual	
  build-­‐up	
  …	
  or	
  a	
  catastrophic	
  event?	
  

Williams	
  &	
  Cieza	
  (2011)	
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¡  The	
  “old”	
  way	
  (~15yr):	
  orbital	
  wobble	
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¡  The	
  “new”	
  way:	
  transiting	
  (eclipse)	
  planets	
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   The	
  companion	
  	
  

truncates	
  the	
  outer	
  	
  
parts	
  of	
  the	
  disk	
  

©	
  L.	
  Cook/Gemini	
  Obs.	
  



©	
  ESO/I.	
  Chekalin	
  

©	
  ESA/NASA	
  

Spitzer	
  Herschel	
  


