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Decomposed Born series

Elastic medium: Lr,w)g(r,r,,w) = —(r —r;)
Born series: G=Go+GVGy+ G VG VGy + G VG VG VG + ...
Background: Lo(r.w)Go(r,rs,w) = —0(r —ry)
]):r:r Vry Va:'z
Scattering potential: V=L— L= | Ve Vyy Vi
Vz:c sz sz
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Decomposed Born series

Derivative matrix: II = (

Elastic medium:}
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Decomposed Born series

I |
[Wave operator:} L =E.LpE;" =EILS(II"").E;"

. < | | | Grp  Gpsu GFSV\
[Green functlon:J G=EGpE ' =EILGII Y)E ' = | Gsup Gsusuy Gsusy
Gsvp Gsvsa Gsvsv

| | Gop O 0
Gy =E,.GopE;' =E.I1,.Go(I1 "),E; ' = 0 Gos O
K 0 0 Gogs J

p
[Wave equation:} L(r,w)G(r,r,,w)
k ﬁn(l‘,w)(}[-}(r? I‘S?LU)

—0(r —ry)
—o(r —ry)
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Decomposed Born series

Gg=Go+GoVGy+ G VG VG, + G VG VG VG + ...

(I~ Y,E;'GE,II, = (ITI"'),E; 'GE,II, + (IT'),E; 'GyE, IL, V(I '),E; 'G(E,II,
+ (II""),E; 'GoE, IL V(IT™ ' ).E; 'GoE, IL, V(I1 "),E; 'GoE, I,
+ .

G — G['} + G['}VG(} + GQVG{]VG['} + G(}VG(]VG{)VG['} +

\

[Scatter potential:} | Vep  Vpsu  Vpsy
L V:ET‘H""V(H_l)'iE;l: Vsup Vsusa Vsusv

Vsvp Vsvsa Vsvsy
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Decomposed Born series

Ppr
PSH
PSSV

=E.1l,u=E.Il.Gf = GE, II.f = GF

DF = (G — G(])F — G{)VG['}F -+ G()VG()VGUF -+ G{]VG['}VG[}VGQF + ...

Dpp

Dpsy

Dpgy

Dspyp Dspsg Dsnsy

| Dsyp Dsvsu

(Gop
0
0

Dgysvy |

Gop
0

Vpp
Vsup

 Vsvp

0 01 ][ Vep
Gos 0 Vsup
0 Gos| |Vsvp

0 0| Vpp
Gos O Vsup
0 Gos| | Vsvp

Vesa  Vpsy |

Vpsh

VPSV

Vsusa Vsmasy

Vsusay Vsupsy
Vsvsn Vsvsy |

Vsvsu  Vsvsy |

Vpsag  Vpsv
Vsusa Vsmsv
Vsvsay Vsvsv

Gop 0 O
0 Gos O
0 0 Gos

Gop 0 0

0 Gos 0 |F
| 0 0 Gos|
Gop 0 0]

0 Gos 0
00 Gps

=] UNIVERSITY OF CALGARY

W/ FACULTY OF SCIENCE
Department of Geoscience




Derivation of EIMP using ISS

D;; = Gy;Vi;jGoj + Goi VirGor Vi jGoj + Goi VikGor Vi Goi Vi Goj + ... i,j,k,le{P,SH,SV}

z) — G[}EV(l G(J;.i
0 = Go; V(2 Goj + vagi Gok V(;f, Goj .
2) 1) 2 ' |
0= G[}E‘/(J; Go; + G(szg,g Gox V,EL 7 Goj + G, V(i Gor k_j)GUj J{Gm‘ Vﬁ;}Gnk Vilg)Gm V,—S )G“JJ’
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Derivation of EIMP using ISS
/b%z? t:.:‘qa iyq }~E57' }?J‘» \

Leading 1+-order iv s—2g) . —iva(2s—24)
EIMP algorithm: dkkiud'rikyl(”ﬂ;zd;ugygﬁ k1(2s—2g) o i1z (25— 2
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Monotonicity condition

B | + o0 ‘ . _ _ Z1—€ +
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Monotonicity condition

o +00 1 | | _ 21 —€ |
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Monotonicity condition
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Synthetic example
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Synthetic example
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Synthetic example

Label-P Primaries in P-mode
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Synthetic example

P-mode in tau-p domain SV-mode in tau-p domain
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Synthetic example

Intercept time 7.,(s)
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Synthetic example

EIMP in P-mode EIMP in SV-mode
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Conclusion

»Elastic internal multiple prediction algorithm is presented using inverse
scattering series.

» We also discussed the monotonicity condition between pseudo-depth and
intercept time.

»The algorithm can be implemented in several domains: (k,, ks, 2), (kg ks, t),
(Pg:Ps, 2), (Pg, Ps, T)-

»Synthetic example is performed in (p,, ps;,v) domain, with several advantages:
v More tractable computation with highly sparse input
v' Straight forward search parameter selection (relative stationary epsilon)
v Reduced numerical noise at large offset (See in the companion paper)
v Merging with high resolution radon transform to create input
v" Support time/tau domain formulation (Innanen, SEG 2016)
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Future work
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