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The thin slab propagator

» The thin slab propagator
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The thin slab propagator

» The thin slab propagator
b + sply = fi
Skp+ Orvr = §
where

P(xm, s) = L[p(xm, )]
K compressibility modulus

1

v

RWE



The thin slab propagator

» The thin slab propagator
» Reduced system
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The thin slab propagator

» The thin slab propagator
» Reduced system
to handle horizontal velocity of the particle
o= —p s 0up — )
>
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The thin slab propagator

» The thin slab propagator
» Reduced system
from which we obtain the matrix differential equation

(0301, +sA; ))Fy = N

A2 =p
AZ,I = 7Du(p_1DV) + K
RMi=f , Rlo=D,(p'h)+4
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The thin slab propagator

The thin slab propagator
Reduced system

The coupled system of one-way equations
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The thin slab propagator

» The thin slab propagator
» Reduced system
» The coupled system of one-way equations
(0361,m + sh M)W = —(L71) 1, m (03 L, i) Wic + (L)1, N
>
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The thin slab propagator

The thin slab propagator
Reduced system

The coupled system of one-way equations
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The thin slab propagator

The thin slab propagator
Reduced system

The coupled system of one-way equations
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The propagator
For the coupled system, we can get the operator

(C:‘ﬁ)(xu,X3) :/ / '?'(xu,X3;XV‘,C)ﬁ(XM‘,C)dxl‘dXQ‘dC
CER IXx'VER
with the initial conditions

(@3 +s0)0=0, for x3>¢ , O(xucic) = 8(xu, )

we get
() (xu, x3) = / O, x3; ¢)d¢
(=—o0
where
O(XM,X3;X3') = +H(F[x3' — x3]) H eXP[_Sf(XWC)dC] 0(xu, x3")

¢=x3'
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The thin slab propagator

The thin slab propagator
Reduced system

The coupled system of one-way equations
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The propagator
then ,for a thin slab (Axs, sufficiently small), we have the propagator

R .o . . 1 p
Plau, x3; 00", x3") S/exp[ls(agfag )Xa]eXp[757(X‘L,X37§AX3,a,, , 5)Axz]dxy dxo
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The approximation method

Consider the 3-D acoustic one-way equation
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The approximation method

for which, the thin slab propagator is

1 . w? . , N
g(x,y,z;x',y'z") ~ 2 | &P [l\/cz(xyz) — (k24 k2) A z | -expli (ke (x—x")+-ky (y—=y").

where z“:z‘+%Az
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The approximation method

Let us take the kernel

A(u, k) = exp [i\/ u? — k2dz]
w

_ K2 — 12 4 k2

YTy TR
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The approximation method

» the optimization approximation method is

> we get
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The approximation method

> the optimization approximation method is
To find functions ¢(u) , (k) and a complex number A, such that

| A(u, k) = Ap(u)eo(k)* |2 = ming 5 511 A(u, k) = Ag(u)ib(k) "] 2

where

¢ € {d(u) € L*[a, b],|| ()l =1
=1

9(
b € {d(u) € L*[c, d],|[¢(u)]

[ A R = 2o

b
/ A(u, k)*¢(u)du = XN (k)
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The approximation method

» the optimization approximation method is

Which is transformed into an independent self-adjoint system of integral
equations, given by

b d
//A(u,k)A(E,k)*d)(ﬁ)dEdk:\)\|2¢(u)

b d
//A(u,k)*A(u,i)zp(/?)dudE:|>\|2¢(k)
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The approximation method

» the optimization approximation method is

this integrals can be approximated by
m

Z ZAL]Ak.A(U/,kj).A(Ui:kj)* ?i

i=1 | j=1
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The approximation method

» the optimization approximation method is

then, we have

Fo=AP¢
Gt = |A\[>¢ for the second equation.
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The approximation method

» the optimization approximation method is

Clearly

F=AA"
G=A"A
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The approximation method

» the optimization approximation method is

and we have the approximation

A(u, k) >~ A1 (u)p1(k)*
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The approximation method

» the optimization approximation method is

which can be optimized as

Au, k) Z N (u
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The approximation method

» the optimization approximation method is

» then the propagator is
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The approximation method

> the optimization approximation method is

» then the propagator is

gl zix,y'z) = 5 S Noi(u) [ 0ilk)” explithe(x—x )y (y—y Dldlclly
=1
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