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Sensitivity kernels for coda-wave interferometry and scattering
tomography: theory and numerical evaluation in two-dimensional
anisotropically scattering media
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A scalar radiative transfer model including the coupling between
surface and body waves

Ludovic Margerin,! Andres Bajaras®? and Michel Campillo?

10°° i
10-5 —— Shallow —— Shallow
—— Deep —— Deep
—_—— t_2 —_— t—Z
10—6 -—— X t_l —_——— t_l
> >10-7
£ o w oI £10 C eI
- c
[}
8 a
-7 ] -
N e 2
S S 1078
1078
'\,\ N,
X ~
~. ’
10~ = 107° =
10° 10° 10°



time between scatterings = 12 3
___________________________________ 6 00
___________________________________ t=1t, + 1ty =15+ f ty(2',t'r)d .
0
3
- 4
\\f 12 8
Surface t t,
ocp oo o oc, ,. ., ,
(7(t)) = —(ts)—— — [ (W(2,157))—(2')dz
Cr 0 [

_ {t) pe /”’° P £ 1O AN TN [m T
£ = Tm ; k”h {z)‘}— s —(Z )d~ +E ; <tf;(z,t,?")>—(z }dz

c c
I



Detected as surface wave

s pr—

Detected as body wave

\_/-\_/\,7 Surface V\./‘W

Eb(Ta ta Z) b

e(z) =

E(r,t,2)t ®

Eb(r,t, 2)

E(r,t, z)t

E*(r,t,2)

E*(rt, z)

4 Eb(r,t,z) , E*(rt,z2)

S

s ty =
E(r,t,z)t ’ E(r,t, z)t bt E(r,t, )t "

(@200 [ Ken @)+ [0

+ 282 () [ Ko@) 2@ + [0 2,0)

oc
—(

C

ac

C

(z’)dz’)

2 )dz')



1.0

0.8

Partition coefficient

0.2 4

0.0

0.6

10

20

30
t/ bk

40

G0

partition coefficient

0.6

0.4

0.2

* o $ ¢o? o -
ale% ¢ o
i v i
T R
o o
L x Yo ¥ o=10%
F o g=20%
* v 0=30%
% o 0=40%
R Bk. *V <> O 0=50%
O
o &% o
o oxt
_;; o gV |
o O O
o
* Y ¢o¢o = .
20 40 60
tt*

Lapse-time-dependent coda-wave depth sensitivity to local velocity
perturbations in 3-D heterogeneous elastic media

Anne Obermann,' Thomas Planés,” Céline Hadziioannou® and Michel Campillo*
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Depth sensitivity of seismic coda waves to velocity perturbations
in an elastic heterogeneous medium

Anne Obermann,' Thomas Planés,' Eric Larose,' Christoph Sens-Schénfelder'-2
and Michel Campillo'
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