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Mesoscopic Physics

Seismic Coda

Equipartition

Correlations

Coherent backscattering
Imaging In a disordered world
» Relation with time-reversal
» Relation with CBS
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hat is it and what does it tell us

Is seismic Coda mesoscopic ?

Complex medium!
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SinGH AND HERRMANN: CRUSTAL CooA Q REGIONALIZATION IN THE U.S.




Margerin, Campillo, Van Tiggelen, Geophys. J. 134, 596 (1998)
Lacombe, Margerin, Tregoures, Campillo, Paul, Van Tiggelen, 2002

H =30 km

Internal reflection! Mismatch = 1.3
Mantle = homogeneous



Elastic Diffusion
approximation
A

[Acoustic Monte-Carlo

depth H of Moho



Multiple Scattering

Uniform Micture of modes {i}
at given frequency

Energy of (i) proportional to DOS (i)

Plane waves in
3D
Polarization i
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But the real modes,
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Geographic
north

PLIG/ YAIG : dist=69.6 km, az=41°
CUIG/ YAIG: dist=53.1 km, az=167°

Seismic watchers
expensive!




lcoda

Elastic Energy=S+P+ K +1
—_
H+V

ennino, Tréegoures, Shapiro
Margerin, Campillo,
Van Tiggelen, Weaver,
PRL. 86, 3447 (2000)
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Amplitude
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speckle 'Thouless frequency D —
signal bandwidth TV W rZource

(Van Tiggelen, 2003)
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receiver

1. Distance source receiver < wavelength

CBS(r) oc 1 + sinc (erj

2. Symmetry source = symmetry receiver & magnitude
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Stacks of 196 cross- Theoreti _ca.l— Greenv tensor
correlations at 69 km distance

7. point-for

PLIG-Z ® YAIG-R 7. point-force / R displ.

Campillo & Paul
Science, Janvier 2003
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apeLexcite

A. Malcolm, J. Scales & B. van
Tiggelen
2004
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ballistic mesoscopic noise



Time-correlation
of elastic motion
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19 Hz — 23 Hz, A=10 m

01 eaf 2

E(r >15m) A

23 Hz — 30 Hz, A=9 m
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Mesoscopic physics at kilo scale

explosion nucléaire russe (197
enrégistree aux US
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Time-reversal — correlation method

R(z,7) = S(7) x CBS(Hﬁ—) 0 jj + speckle
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