


Perturbation	
  in	
  space-­‐time	
  can	
  be	
  
detected	
  in	
  timing	
  residuals	
  over	
  a	
  suitable	
  
long	
  observation	
  time	
  span	
  

	
  Sensitivity	
  (rule	
  of	
  thumb):	
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where	
  	
  
hc(f)	
  is	
  the	
  dimensionless	
  strain	
  at	
  freq	
  	
  f	
  
σTOA	
  is	
  the	
  rms	
  uncertainty	
  in	
  Time	
  of	
  Arrival	
  	
  
T	
  is	
  the	
  duration	
  of	
  the	
  dataspan	
  	
  

Source	
  of	
  
GWs	
  

Earth	
  





The	
  frequency	
  of	
  GW	
  emitted	
  by	
  these	
  systems	
  is	
  typically	
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[	
  adapted	
  from	
  Manchester	
  ]	
  

θab	
  



Limited	
  by	
  total	
  
Tspan≈	
  few	
  	
  yrs	
  ≈	
  
few	
  108	
  sec	
  	
  

Limited	
  by	
  interval	
  
btw	
  observations:	
  
days→weeks	
  ≈	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
106-­‐107	
  sec	
  

For	
  pulsar	
  with	
  white	
  
timing	
  noise,	
  best	
  
sensitivity	
  for	
  f	
  ≈1/Tobs	
  

White	
  timing	
  noise	
  
contribution	
  





e-­‐LISA	
  
Adv	
  LIGO/
VIRGO	
  

CMB-­‐POL	
  

Pulsar	
  Timing	
  array(s):	
  the	
  frequency	
  space	
  and	
  the	
  
sources	
  

Note	
  the	
  complementarity	
  in	
  explored	
  frequencies	
  with	
  respect	
  to	
  the	
  current	
  and	
  the	
  
future	
  GW	
  observatories,	
  like	
  advLIGO,	
  advVIRGO	
  and	
  eLISA	
  	
  

PTA	
  

• 	
  Expected	
  sources:	
  
	
  	
  	
  	
  	
  	
  -­‐	
  Binary	
  super-­‐massive	
  

	
  	
  	
  	
  	
  	
  	
  	
  black	
  holes	
  in	
  early	
  

	
  	
  	
  	
  	
  	
  	
  	
  Galaxy	
  evolution	
  

	
  	
  	
  	
  	
  -­‐	
  	
  Cosmic	
  strings	
  

	
  	
  	
  	
  	
  -­‐	
  	
  Cosmological	
  sources	
  

• 	
  	
  	
  Types	
  of	
  signals:	
  
	
  	
  	
  	
  	
  -­‐	
  Stochastic	
  (multiple)	
  

	
  	
  	
  	
  	
  -­‐	
  Periodic	
  (single)	
  

	
  	
  	
  	
  	
  -­‐	
  Burst	
  (single)	
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 Demorest et al., 2015:  A <  1.5 x 10-15 

   Shannon  et al., 2015:  A < 1.0 x 10-15   

   [ ΩGW < 2.6 x 10-10    at f=/(0.2 yr)] 

 Lentati et al., 2015: A <  3 x 10-15   

(robust limit including additional effects) 
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Sensitivity	
  equivalent	
  to	
  illuminated	
  Arecibo	
  

But	
  able	
  to	
  see	
  much	
  more	
  or	
  the	
  sky	
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