
Chapter 9 -- Synthesizing Reflection Data

à 9.2 A Constant Background

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

(9.10)Dri kèg k
è
s; w = w w

4 kgz ksz r0
2 cr

2 ci
2    „3 x ‰-Â kg ÿ x Vri x, w ‰+Â ksÿ x ,

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
Cr

2 = r0 cr
2; i.e., 

(9.16)Vri x, s = -2 Â r0 cr cos gr

w
Rri x, s.

Then,

(9.17)Dri kèg k
è
s; w = - Â w w w Rri km, s cos gr

2 kgz ksz r0 cr ci
2

.

page 196, modify equations (9.42) and (9.46) by replacing cr
2 ci with cr ci

2

(9.42)Dri kèg k
è
s; w = - Â w w w Rri s ‰-Â km◊x0 cos gr

2 kgz ksz r0 cr ci
2

.

(9.46)

Dri kèg k
è
s; w = -2 p2 Â w w w 1+ qx

2 + qy
2 ÿ

Rri s cos gr ‰-Â kz z0 d kx + qx kz d ky + qy kz
2 kgz ksz r0 cr ci

2
.

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 cr
2 ci with cr ci

2.

(9.49)

Dri xèm, xèh; w = -1

2 p4

Â ww w
8 r0 cr ci

2

  „2 k
è

m ‰Â k
è
mÿx
è

m   „2 k
è

h ‰Â k
è
hÿx
è

h
cos gr

kgz ksz
   „3 x ‰-Â kmÿ x Rri x, s,

(9.50)

D3 DZO
ri xèm; w = Dri xèm, 0

è
; w =

-1

2 p4

Â ww w
8 r0 cr ci

2   „2 k
è

m ‰Â k
è
mÿx
è

m   „2 k
è

h
cos gr

kgz ksz
   „3 x ‰-Â kmÿ x Rri x, s.



(9.51)

D3 DZO
ri xèm; w = -1

2 p4

Â ww w
8 r0 cr ci

2

  „2 k
è

m ‰Â k
è
mÿx
è

m    „3 x ‰-Â k
è
mÿ x
è   „2 k

è
h ‰-Â kmz z

cos gr

kgz ksz

Rri x, s.

(9.65)

D3 DZO
ri xèm; w >

1

2 p3

w w c

2 r0 cr ci
2   „2 k

è
m ‰Â k

è
mÿx
è

m    „3 x ‰-Â  k
è
mÿ x
è +kmz

ZO z  Rri

z
x, 0.

(9.66)D3 DZO
ri kèm; w > 1

2 p
w w c

2 r0 cr ci
2

Rri

z
kèm, kmz

ZO, 0.

(9.67)
„

„kmz
ZO

D3 DZO
ri kèm; w > 1

2 p
c w w

2 r0 cr ci
2

„

„kmz
ZO

Rri

z
kèm, kmz

ZO, 0.

(9.71)
t D3 DZO

ri kèm; w > 1

2 p
w w

2 r0 cr ci
2

Rri kèm, kmz
ZO, 0

1- k
è

m
2

c2 w2

.

(9.72)

DZA
ri xèm, xh; w = Dri xèm, xh, 0; w =

-
1

2 p4

Â ww w
8 r0 cr ci

2   „2 k
è

m ‰Â k
è
mÿx
è

m  „khx ‰Â khx xh

   „3 x ‰-Â k
è
mÿ x
è  „khy ‰-Â kmz z

cos gr

kgz ksz

Rri x, s.

(9.90)

DZA
ri xèm, xh; w =

1

2 p72
Â ww w

4 r0 cr ci
2   „2 k

è
m ‰Â k

è
mÿx
è

m  „khx ‰Â khx xh

cos gr
ZA

kmz
ZA kgz0 ksz0

   „3 x ‰-Â kèmÿ xè + kmz
ZA z  Rri x, sZA

z
,
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(9.91)DZA
ri kèm, khx; w = 1

2 p12
Â ww w

4 r0 cr ci
2

cos gr
ZA

kmz
ZA kgz0 ksz0

Rri

z
kèm, kmz

ZA, sZA,

(9.92)

D2.5 D
ri xm, xh; w = Â

2 p52
ww w

4 r0 cr ci
2  „kmx ‰Â kmx xm

 „khx ‰Â khx xh
cos gr

ZA

kmz
ZA kgz0 ksz0

 „ x  „ z ‰-Â kmx x+ kmz
ZA z  Rri

z
x, z, sZA.

(9.96)

D2.5 D
ri xm, xh; w = Â

2 p52
ww w

4 r0 cr ci
2  „kmx ‰Â kmx xm

 „khx ‰Â khx xh
cos gr0

kmz0 kgz0 ksz0

 „ x  „ z ‰-Â kmx x+ kmz0 z  Rri

z
x, z, s0.

(9.97)D2.5 D
ri kmx, khx; w = Â

2 p12
ww w

4 r0 cr ci
2

cos gr0

kmz0 kgz0 ksz0

Rri

z
km x, kmz0, s0.

(9.98)

D2.5 DZO
ri xm; w = Â

2 p52
ww w

4 r0 cr ci
2

 „kmx ‰Â kmx xm  „ x ‰-Â km x x  „ z  „khx
cos gr0

kmz0 kgz0 ksz0

‰-Â kmz0 z
Rri x, s0

z
.

(9.105)

D2.5 DZO
ri xm; w = 1

2 p2

w w c

2 r0 cr ci
2
ÿ

 „kmx ‰Â kmx xm  „ x  „ z ‰-Â km x x ‰-Â kmz z
Rri

z
x, z, 0.

(9.106)D2.5 DZO
ri kmx; w = w w c

4 p r0 cr ci
2

Rri

z
km x, km z, 0.

Modify the following equations by replacing crz  with ciz :
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(9.117)

Dri kèg k
è
s; w =

Â ww w
2 kgz 0 ksz 0 r0 0 cr 0 ci 0

 „ z ‰-Â 0

z
„z' kmz z' Rri kèm, z, s cos gr z

kgz z ksz z ci z
.

(9.120)

Dri pè g pè s; w = Â w w
2w pgz 0 psz 0 r0 0 cr 0 ci 0

 „ z ‰-Â w 0

z
„z' pmz z' Rri w pèm, z, s z cos gr z

pgz z psz z ci z
.

(9.122)

Dri pè g pè s; w =
Â w w

2w pgz 0 psz 0 r0 0 cr 0 ci 0  „t ‰-Âwt
Rri w pèm, z, s z cos gr z
pmz z pgz z psz z ci z

.

(9.132)

D2.5 D
ri kmx, khx; w = Â

2 p12
ww w

4 r0 0 cr 0 ci 0  „ z
‰-Â 0

z
„z' k̀

mz
z'

ci z
cos gr R 2.5 D

ri kmx, z, s z

k̀gz 0 k̀sz 0 k̀gz z k̀sz z 0

z
„ z '

k̀
mz

z'
k̀

gz
z' k̀

sz
z'

.

Modify the following equations by replacing 
Ci

2

ci
 with 

Cr
2

cr
:

(9.143)

Dri xèg xès; w =
-2 Â ww w    „3 x Rri x, s Cr

2 cos gr

cr

gi x xès gr xèg x eÂ w t xèg x xè s ,
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(9.145)

Dri xèg xès; w = -2 Â ww w
 S

„2 x Rri x, y, ¹, s Cr
2 cos gr

cr cos a
gi x, y, ¹ xès gr xèg x, y, ¹ eÂ w t xèg x,y,¹ xè s ,

(9.147)
Dri xèg xès; w = -2 Â ww w  S

„ s1 „ s2 Rri x, y, ¹, s Cr
2 cos gr

cr

gi x, y, ¹ xès gr xèg x, y, ¹ eÂ w t xèg x,y,¹ xè s .

(9.148)

Dri xèg xès; t =
1

p
 S

„ s1 „ s2 Rri x, y, ¹, s Cr
2 cos gr

cr

gi x, y, ¹ xès gr xèg x, y, ¹w°

t- t xèg x, y, ¹ xès .

(9.150)De xèg xès; t = 2

cr

Cr
2 cos gr Rri xe, se

gi xe xès gr xèg xe
Det te ''

w t- te xèg xe xès .

(9.151)

De xèg xès; t =
2

cr

Cr
2 cos gr Rri xe, se

gi xe xès gr xèg xe
Det te ''

H *w t -te xèg xe xès .

(9.152)
De xèg xès; t = 2

3 cr p

t1

t111 t22

Cr
2 cos gr Rri

xe, se gi xe xès gr xèg xe whS2 td *w t -te xèg xe xès .

Modify the followoing equations  by replacing cr
2 ci with cr ci

2.

(9.167)Dri kèg k
è
s; w = - Â w w w Rri km, s cos gr

2 kgz ksz r0 cr ci
2

.
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(9.169)

Dri xèm, xèh; w = -1

2 p4

Â ww w
8 r0 cr ci

2

  „2 k
è

m ‰Â k
è
mÿx
è

m   „2 k
è

h ‰Â k
è
hÿx
è

h
cos gr

kgz ksz
   „3 x ‰-Â kmÿ x Rri x, s,

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

(9.170)D3 DZO
ri kèm; w > 1

2 p
w w c

2 r0 cr ci
2

Rri

z
kèm, kmz

ZO, 0.

(9.171)
t D3 DZO

ri kèm; w > 1

2 p
w w

2 r0 cr ci
2

Rri kèm, kmz
ZO, 0

1- k
è

m
2

c2 w2

.

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

(9.172)DZA
ri kèm, khx; w = 1

2 p12
Â ww w

4 r0 cr ci
2

cos gr
ZA

kmz
ZA kgz0 ksz0

Rri

z
kèm, kmz

ZA, sZA.

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

(9.173)D2.5 D
ri kmx, khx; w = Â

2 p12
ww w

4 r0 cr ci
2

cos gr0

kmz0 kgz0 ksz0

Rri

z
km x, kmz0, s0.

ü 2.5-D  Constant-Velocity Zero-Offset Wavenumber-Frequency Born 
Approximation

(9.174)D2.5 DZO
ri kmx; w = w w c

4 p r0 cr ci
2

Rri

z
km x, km z, 0,

Modify the following equations by replacing crz  with ciz :

(9.177)

Dri kèg k
è
s; w =

Â ww w
2 kgz 0 ksz 0 r0 0 cr 0 ci 0

 „ z ‰-Â 0

z
„z' kmz z' Rri kèm, z, s cos gr z

kgz z ksz z ci z
.
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ü 2.5-D  Depth-Variable Velocity Wavenumber-Frequency Born 
Approximation

(9.179)

D2.5 D
ri km x, khx; w = Â

2 p12
ww w

4 r0 0 cr 0 ci 0  „ z
‰-Â 0

z
„z' k̀

mz
z'

ci z

cos gr Rri x, s

k̀gz 0 k̀sz 0 k̀gz z k̀sz z 0

z
„ z '

k̀
mz

z'
k̀

gz
z' k̀

sz
z'

.

ü 3-D  General Variable Velocity Born Approximation

Modify the following equation by replacing 
Ci

2

ci
 with 

Cr
2

cr
:

(9.181)

Dri xèg xès; w =
-2 Â ww w    „3 x Rri x, s Cr

2 cos gr

cr

gi x xès gr xèg x eÂ w t xèg x xè s .
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