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Uncertain'es	
  in	
  binary	
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The	
  Goals	
  …	
  

Importance	
  of	
  masses,	
  inclina'on,	
  distance	
  etc	
  …	
  	
  
	
  
	
  
	
  
	
  
How	
  to	
  constrain	
  binary	
  parameters?	
  
	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  By	
  making	
  use	
  of	
  EM	
  parameters	
  
	
  
Correla'ons	
  between	
  GW	
  parameters?	
  
	
  
	
  
Develop	
  strategic	
  plans	
  for	
  EM	
  observa'ons	
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cos ι

as	
  a	
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Other	
  parameters	
  in	
  the	
  	
  
GW-­‐EM	
  synergy	
  



prior	
  knowledge	
  of	
  sky	
  posi'on	
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  sky	
  posi'on	
  improves	
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inclina'on	
  
	
  
latitude 
 
longitude 
 
polarization 

influence	
  of	
  the	
  orienta'on	
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Influence	
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  la0tude	
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Pu[ng	
  everything	
  together	
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The	
  EM	
  measurements	
  

I.	
  Single	
  line	
  spectroscopic	
  binary	
  

II.	
  Double	
  line	
  spectroscopic	
  binary	
  

III.	
  Distance	
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Including	
  

Most	
  à	
  monochroma'c	
  binaries	
  
	
  
	
  
What	
  about	
  chirping	
  high-­‐f	
  sources?	
  	
  
	
  
	
  
Will	
  we	
  have	
  enough	
  precision	
  to	
  do	
  'dal	
  
astrophysics	
  for	
  eLISA	
  binaries?	
  



Tidal	
  parameters	
  

ḟtotal = ḟGW + ḟtide
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EM/GW	
  data	
  accuracies	
  

φ = φ0 + f (t− t0) +
ḟ
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  expansion	
  of	
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  of	
  the	
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Expecta0ons:	
  	
  

Fisher	
  studies	
  à	
  parameter	
  uncertain0es	
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Including	
  	
  	
  	
  	
  	
  	
  (from	
  EM	
  data)	
  



I	
  am	
  finishing	
  my	
  
PhD	
  thesis	
  soon!	
  

Most	
  important	
  CONCLUSION	
  

Work	
  based	
  on:	
  
Shah	
  et	
  al	
  2012,	
  544,	
  A&A	
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  al	
  2013,	
  553,	
  A&A	
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  2014,	
  ApJ	
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  &	
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  (subm.)	
  
	
  



We	
  find	
  useful	
  correla'ons	
  between	
  GW	
  parameters	
  of	
  
Galac0c	
  binaries	
  
	
  
Knowing	
  sky	
  posi'on,	
  inclina'on	
  and	
  radial	
  velocity	
  helps:	
  
•  Sky	
  posi0on	
  (EM)	
  à	
  factors	
  of	
  2	
  
•  Sky	
  posi0on	
  +	
  inclina0on	
  à	
  factors	
  of	
  60	
  
•  Radial	
  velocity	
  à	
  secondary	
  mass	
  and	
  distance	
  
	
  
Measuring	
  'dal	
  devia'ons	
  in	
  typical	
  WD	
  detached	
  binaries	
  
may	
  not	
  be	
  possible	
  

Conclusions	
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