Chapter 9 -- Synthesizing Reflection Data
m 9.2 A Constant Background

m 9.2.1 The Born approximation in f-k space
page 191, equation (9.10):misplaced subscript

- w (w) ik iks-

Dri (kg|ks;w): 2 22 fffaﬁX@ ik Vi (X, w)e* ksx, (9.10)
4 kgz Ksz po” Cr* i

page 192, modify equations (9.16)-(9.17) and text above (9.16)

To form an expression in terms of a reflectivity function, invoke its definition (8.56), with
Cr2 = pPo Crz; ie.,

—21 pg Cr COS
Vi (x, ) = — 222 o (%, o), (9.16)
w

Then,

.~ i (Km, 0) COS

(9.17)
2 kgz Ksz o Cr Ci2

page 196, modify equations (9.42) and (9.46) by replacing c,? ¢; with ¢, ¢;?
Ryi () e *n%0 cos y,

Dri (Kg | Ks; w) = — i 0 w (w) : (9.42)
( ) 2 kgz Ksz po Cr ci?

Dri (kg [ks; ) = ~@2m? i w w (W) y 1+ +0y°
Rri (07) €0s yr @K 20§ (ky + 0y Kz) 6 (Ky + Gy Ky) (9.46)
2 kgz Ksz po Cr Ci2 .

Modify equations (9.49), (9.50), (9.51), (9.65), (9.66), (9.67), (9.71), (9.72), (9.90), (9.91), (9.92), (9.96), (9.97),
(9.98), (9.105), and (9.106) by replacing ¢, ¢; with ¢, ¢;2.

-1 iww(w)

Dl’i ()~(ms )~(h1 0)) = 4 2
(2m)" 8 po Cr Cj

o _ . . cOoS ‘ (9.49)
ffdzkm " Km%m ffclzkh e Kn%n A fffcﬁXe‘”ka Rii (X, 0),
kgz Ksz

D(3Dzo)ri (Xm; w) = Drl Xm, 0; CU =

-1 w CcosS )
i ww(w) ff B2k ¢ ke ff Yr fff‘ﬁ”_”km'x Rix o). (950)
(2 ﬂ-)4 8 po Cr C| ng kSZ
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-1 iww(w
DEPZO (Xm; w) = )
(Zﬂ)4 SPO Cr Ci2 cosy (951)
ffdzkm ' KnXn fffcﬁXe‘ikm'i ffcﬂfkh e tkm 2 Rr, (X, o).
kgz ksz
DGPZO i (Xim; w) =
1 w(w)c ffdrkm ea‘limi(m fffd?,x@_i(ﬁm.x +kaZ°z)(&)(x 0). (9.65)
2m)?* 2 poc i z
~ 1 UJ(C())Q Rri ~
DBDZO) (| . ) ~ (—) Km, kmz”©, 0). 9.66
)= o 2pcroi Lz )0 .59
- 1 Cw(w d R
- DEPZO) (K ) Skl )2 ZO( ”)(km, ke, 0). (9.67)
dKm; (27) 209 Cr Ci° dkp; z
(G Z0
(D507 ;) = — 2 Rl k™, O)
(27) 2 pocr i \/ ., (9.71)
D(ZA)ri (Xm, Xh; @) = Dyi (Xm, Xh, 0; w) =
i ww(w) ff 2k Q
Ky, " K% fafkh AR
7 n)“ 8 0o ¢, C/ " (5.72)
fffcﬂsxe ~i k- X féﬂkhy e_lkmzz er(x o).
Kgz Ksz
D(ZA)ri (Xm, Xn; w) =
1 \/?ww w . e o ‘
( )ffdzkm emkm-xm fdkhx e Knx Xn
Qm'? 4pgcci? (9.90)

ZA . ZA
COS yr fffd3x o (Rm,g+kaZAZ) Rri (X, g )
vz

ZA
I(mz I(gzo I(szo



Modify the following equations by replacing c,(z) with cij(z) :
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. ZA .
D@y (K, ki @) = L Yiow@ csw K ](k m k™, ), (9.91)
(2 7T)1/2 4 Po Cr Ci2 k ZA k k .
mz gz0 Rsz0
Vi www .
D> D)ri (Xm, Xh; W) = © dKmy €' Ko X
2m)>% 4 pocrci? ©92)
ZA . .
fclkhx e KX s fclx fdz e (kmx“kmzy\z)[ R )(X z, 7).
\/ kmzZA kgzO kszO \/7
Vi www .
D#3D) ri (Xm, Xh; W) = ) Clkmx@lkmxxm
2m)°?% 4 pyc; i ©.96)
: cos : Riri '
fdkhx el Knx X Yro fdx fdz e_l (Kmx X +Kmz0 2) (_I’I] (X, Z, O-o).
I(sz I(gzo I(szO \/7
Vi www cos Rri
D(Z'S D)ri (kmx, khx; CU) = 1/2 ( )2 o ( s )(km X1 ksz, O'O)- (9.97)
(2m) 4o Cr Ci v Kmz0 kgzO Ksz0 \/?
Vi woww)
D®*PZO (xm; w) =
(2 77)5/2 4 po Cr CI ( )
9.98
cos : Rii (X, 0
fdk eukmxxm dee —i Kmx X fdz fdkhx Yro e Kmzo Z I’I( 0).
I(sz I(gzO I(szO \/?
1 wc
D@5 DZO)ri (Xm; w) = > 5
(2m)° 2 po Cr Ci (9.105)
. 4 4 Rri '
fcﬂkmx ! KmXm fclx fdz e~ tkmaX =i "mzz(—”)(x, 2, 0).
Z
ww)c (Ri
D(Z'S DZO)ri (Kmx; @) = L ( i ) (Kmx, Kmz, 0). (9.106)
47 pgCrCi® \ Z
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Dri (Rg | Rs, (,()) = ~
iww(w) fdz i [ g @) Ri (Km, 2, o) €08 (¢ (2)) | (9.117)
2/ |kgz (0 ksz (0)| o (0) ¢ (0) ¢ (0) V [k @k @] € (2)
o i w(w)
Dri (pg | Bs w) =
2w+ Pgz (0) psz (0) po (0) ¢y (0) Ci (0)
Ki (w P, Z, 0 (2)) cos (yr (2)) (9.120)
f dz o bz e 21 P B r
vV Pgz (2) Psz (2) Ci(2)
D” (r)g | r)s w) =
i w(w) f o grion R @B 20 @S0 @) (9129
2w [ Pgz (0) psz (0) po (0) ¢ (0) ci (0) Pmz (2) 4/ Pgz (2) Psz (2) Ci(2)
. —i [fdz'k , (@)
D@5 D)ri (Kmx, Knx; w) = \/? oW () fdz L
(2m)Y2 4 po (0) ¢ (0) C; (0) Ci (2)
COS yr RE@5 )i (Kmx, 2, 0 (2)) (9.132)
z .. K@)
\/ng 0 Ksz 0 ng (@) Iﬁsz @) L dz Ky (@)K, @)
Modify the following equations by replacing CC—Z with % :
Dri (Xg | Xs; w) =
(9.143)

gi (X | )’25) gr ()~(g | X) ein()~(9|x|)~(s) ,

C,? cos
—2iww(w)fffd3x Ryi (X, 0) d n
Cr
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Dri (Xg | Xs; w) = —Ziww(w)

9.145
ffd X %i (X, Y, <, 0) TG0 Y %) gr (Rg | %, Y, ©) & @ Rabysl®) (9.145)

% | % - Cy? cos yr

Dri (Xg | Xs; w) = =2i ww (w) ffdsldsz Ri(% Y, G, o) ————
° o (9.147)

3% Y, 1% gr (Xg| X, ¥, 5) el 7 (alxyisls)
Dri ()~(g | Xs; 1) =
Cr” cos yr 3 i .

(t_T(Xglx Y, S| Xs)).

S 2 gi (Xe | Xs) gr (Xg | Xe) . _
De (%g | %s; 1) = — Ci” €0S 1 Rri (Xe, 0e) w(t-Te (Xg|Xe|%s).  (9.150)

Cr v |Dette" |

De (Xg | Xs; 1) =
2 i (Xe | Xs) gr (Xq | Xe)
Z 02 008 yy Ry (Xe, 7e) 2 o 1% r Ky | Xe [H % w] (t = 76 (%g | Xe | %)) (9.151)
o \ |Detz,"|
De (%g | % 1) = — 1 CZcosy R
Xg | Xs; cos i
e 3Cr\/_ T111|T22 ' e (9.152)

(Xe, T¢) gi (Xe | Xs) gr (Xg | Xe) [Whs, (Tq) * w] (t —Te (Xg | Xe | Xs)) .

Modify the followoing equations by replacing ¢, ¢; with ¢, ¢;2.

.~ ' i (Km, 07) cOSy,
Dri (kg | Ks; a)) =—iw w(w) i 2r . (9.167)
2 Kgz Ksz po Cr Ci
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-1 iww(w)

(2 ﬂ)4 8 Po Cr Ci2 oS (9169)
ffdzkm ' Km % ffclzkh e K% ” k)’r fffcﬁXe‘ika Rri (X, 0),
gz Ksz

m 3-D Constant-Velocity Zero-Offset Wavenumber-Frequency Born
Approximation

D@ DZO)ri (Rm; CU) >~

Dri (Xm, Xn; w) =

1 Rei) -
v (—) (Km, kmz?®, 0). (9.170)

(27T) 2po CrCi2 z

1 w(w) R (Rm, Kmz™©, 0)
(271 2 ppCr Ci2 \/ ' (9.171)

(t D(3 DZO)ri) (Rm; w)

1 —Rmz gz/a)z

m 3-D Constant-Velocity Zero-Azimuth Wavenumber-Frequency Born
Approximation

3 1 Viwww  cosyZA Rii
D@ (K, kinx; w) . .

- 1/2 2
(2 ) 4 Po Cr Cj / kaZA ngO kSZO \/?

m 2.5-D Constant-Velocity Wavenumber-Frequency Born Approximation

] (km, k™, 0®8). (@.172)

Vi woww) COS Yro Rei
D@5D) . (K Ky @) = 72 > : [ . J(km x Kmz0, 0°0)- (9.173)
(2 ) 4 po Cr Ci \/ ksz kgzO kszO \/?

m 2.5-D Constant-Velocity Zero-Offset Wavenumber-Frequency Born

Approximation
D@5DZ0) (k- () = w(w)C (&

S )(ka1 Kmz, 0), (9.174)

47 pg Cr Ci°

Modify the following equations by replacing c,(z) with cj(z) :

Dy (Eg | Rs; LL)) =

iww (W) faﬂz(effdz' o @) Ati (lzm, z, 07) €05 (¥y (2) | (9.177)
2/ |kgz (0)ksz (0)| po (0) ¢ (0) ¢ (0) V [k @ ks @] € (2)
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m 2.5-D Depth-Variable Velocity Wavenumber-Frequency Born
Approximation

D@ D)ri Kmx, Knx; w) =

Vi ww (w) f d e bz, @
Z —_—
(2m2 4o (0)cr (0)Ci (0) Ci (2)

(9.179)
COS yr A (X, 07)

K., @)
Ky @)K, @)

\/ ky Ok, Ok, @Dk, @) [dz

m 3-D General Variable Velocity Born Approximation

Modify the following equation by replacing i—z with Cci :

Dri (Xg | Xs; w) =

Crz r . S <
—2iww (a)) fffd3x Rri (X; O') ﬂ gi (X | )~(s) Jr ()?g | X) euwr(xg|x|xs) . (9.181)
Cr



