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One	
  reason	
  noise	
  tomography	
  works	
  so	
  well	
  on	
  Earth	
  is	
  because	
  
the	
  noise	
  source	
  is	
  dominant.	
  



Seismic	
  noise	
  sources	
  on	
  other	
  
planetary	
  bodies?	
  

•  Moon	
  [Larose	
  et	
  al,	
  2005]	
  
•  Mars	
  [Lognonne]	
  

•  Venus	
  ?	
  
•  Jovian	
  moons?	
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General	
  Theory	
  for	
  Noise	
  Correla7on	
  

•  Noise:	
  Distributed	
  sources	
  with	
  random	
  phases	
  
(over	
  long	
  enough	
  7me	
  T)	
  

•  u(x,t)=displacement	
  

•  G(x,t;x0,t0)	
  sa7sfies	
  

•  Cxy(t)=cross	
  correla7on	
  of	
  u(x,t),	
  u(y,t)	
  

  

€ 

∂ 2G
∂t 2

− L[G] = δ(x − x0)δ(t − t0)



General	
  Theory	
  for	
  Noise	
  Correla7on	
  

Equipar77on 	
   	
   	
   	
   	
   	
  	
  	
  	
  	
  Source	
  Isotropy	
  (λ<<R)	
  

•  If	
  assump7ons	
  not	
  met,	
  noise	
  source	
  distribu7on	
  
is	
  wrapped	
  up	
  in	
  measurement	
  to	
  some	
  extent	
  

€ 

u(x, t) = A sk (x)cos(ω kt + φk )
k
∑

€ 

ρ (θ) = ρ(θ,t)
T
∫ dt = ρ0

€ 

Cx1x2
(t) =

A2

2
dGEx (x1,t;x2,0)

dt
  

€ 

F[Cx1x2
(t)] = F

A2

2
dGEx (x1,t;x2,0)

dt
⎡ 

⎣ 
⎢ 

⎤ 

⎦ 
⎥ 

e.g.	
  Lobkis	
  &	
  Weaver	
  2001,	
  
Wapenaar	
  2004	
  

e.g.	
  Snieder	
  2004,	
  	
  
Sanchez-­‐Sesma	
  &	
  Campillo	
  2006	
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•  OK	
  because	
  sources	
  outside	
  “Fresnel	
  zone”	
  have	
  
phases	
  that	
  approximately	
  cancel	
  	
  

•  But	
  source	
  distribu7on	
  s7ll	
  must	
  be	
  smooth	
  enough	
  
•  In	
  any	
  case,	
  source	
  distribu7on	
  and	
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  structure	
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  be	
  simultaneously	
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but	
  T	
  may	
  need	
  
to	
  be	
  quite	
  long	
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