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What 1s a Green’s Function?

Answer: Impulse-Point, Src. Response of Medium

Listening & source coords. Listenlng Hme
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Geometrical Spreading

Propagation time = ] :/x2+ y2+ 72
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What 1s a Green’s Function?

Answer: Impulse-Point, Src. Response of Medium
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\Wave In Heterogeneous

Medium
| - Wit = 2
G = Aé(WT WO catisfies G = ¢c°VG
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Outline

Green’s Functions

Forward Modeling

SRME

Acausal GF, Stationarity, Reciprocity
Interferometry
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What 1s Huygen’s Principle?

Answer: Every pt. on a wavefront is a secondary src. pt.
Common tangent kinematically defines next wavefront.




What 1s Huyaen-Fresnel Principle?

Answer: Every pt. on a wavefront is a secondary src. pt.

Next wavefront is sum of weighted Green’s functions.

u f::f
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What 1s Huyaen-Fresnel Principle?

Answer: Every pt. on a wavefront is a secondary src. pt.
Next wavefront is sum of weighted Green’s functions.
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Problem with Huygen’s Principle?




Problem with Huygen’s Principle?
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Problem with Huygen’s Principle?




Problem with Huygen’s Principle?
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Green’s Theorem
Forward Modeling
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Reciprocity Egn. of Convolution Type

0. Define Problem

Given: G(A[x) Find: G(AB)
G(B|x)
a Free surface /o \ Free surface
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Reciprocity Egn. of Convolution Type
1. Helmholtz Egns:
[ <72 + K BAK) = Q (x-A);
[ <72+ k%] P(BIX) =0 (x-B)
2. Multiply by G(A[x) and P(B|x)" and subtract

PENT vi + k; BAX) = 8 (x-A) P(BI)*
GAX) [7° + K IPBX)=8 (<B) G(AKX

2
P(BIX)" % * = (B-X)G(AKX) - § (A-X)PBX)*

v {PBXF 7 GAKX) - GAAK) @ PBX} =3 BXGAK) - §(AXPBEX)




Reciprocity Egn. of Convolution Type

3. Integrate over a volume
o {PBX] ¥ G(AKX) - G(AK)w P(BIx)}d’x =G(AB)- P(BIA)"

4. Gauss’s Theorem
&{ P(BIX)" ¥ G(AIX) - G(AX)w P(BJx)} Ti Fx =G(AB)- P(BJA)

G(A[B)

jo \ Free surface

B A - Integration at infinity vanishes



Reciprocity Egn. of Convolution Type

3. Integrate over a volume
o {P(BX) ¥ G(AX) - G(AX)w P(BJx)}d’x =G(AB)- P(BIA)

Hence, the two integrands above are opposite

4_ Ga eorem and equal in far-field hi-freq. approximation

b(BIX) ¥ G(AK)- GAX)w P(BX)} i d'x =G(AB) - P(BIA)

If boundary is far away the
B major contribution is specular reflection

B-X)A = - (AxX) 7
IB-X| |A-X]|
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Reciprocity Egn. of Convolution Type

25 P(BlX) ¥ G(AX) T dX =G(AB)- P(BIA)

- >
i G Far field Nel :1

2ikSP(B|x)G(A|x)d2x N CINEL:)

st . . .
1 interface Freeze B and hide it

ZIKS p(X)G(AlX)dZX = p(A) + g(A) Remember, g(A) is a % space shot gather

with src at B and rec at A
st W W
1 interface

Reflected waves Ghost direct-Total pressure
h . Free surface
’ g ) Dashed yellow ray is just a primary and ghost
(X) G (A |X) B %ﬁ? ) ) A reflection off of sea-floor. .Higher-order multiples will
i L (0) Iso,contribute..but we assume they are weak
\ Y P(X) G (AZ] 0) 5 © 31) 52)
A p(x) = p(X) + p(x) + p(x) +

0))
— (Xj <—— Primary reflection




Summary

O Green’s theorem, far-field, hi-freq. approx.

Z”‘S p(x)G(AK)dx =- p(A) + g(A) 2ikSp(x)G(A|x)ﬁ.?d2x: 0(A)"
S v ’\

Reflected waves \\
obliquity
Free surface

o

J \ Dashed yellow ray is just a primary and ghost
B ) < A reflection off of sea-floor. .Higher-order multiples will
iﬁ% (0)

p (X)OG ( A\all)s( contribute..but we as_sume the;zoe;re weak y .
A E_(X) = p(X) + p(XS + IO(XS +...
= Z(X) e vencuon

o If A=B and p(x)=cnst. Then we reduce to intuitive
Z0 modeling formula



