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(ART) — geometrica

optics solution. _ .
P L r —3D geometrical spreading.

Point sour.ce. IT—-Reflection & Transmission Coefficients.
3D spreading: 7 r —travel time.

2.5D solution: e—vector decomposition of displacement - U r,o .
W o,w —diffraction coefficient.

F & —Fourier time transform of source wavelet.

Klem-Musatov, K.D.,, 1995, Theory of edge waves and their use
in seismology, SEG Publications, F. Hron and L.R. Lines, Editors.
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o Only a singlelgeometricallanval plusitherelevant

graphically presented = both 'V and H components of
particle displacement.

o [n the final figure the twor AVO are added together as this
IS one of more useful aspects of ART.

e The velocity and density. parameters for the two models
are given in the following figure.



OdEl PalaIELESS

HAVEIOGILY, S Velgeity IVETTSIL
(KMYS) (/s (OICITIS!
vieael |
Wedge I " [T 21500 INEZZ RN ) ode]

Halfspaa 2. 153 16

‘WW Density
my/s) (gm/cm?)
Model I Wedge I 1.60 0.92 1.50

Halfspace 24 0/0) 1.15 1.80



Model I: VSP

Direct P Ray

Diffracted P Ray

Boundary Ray
(Shadow Boundary)

Vertical Receiver Array




Boundary Ray
Reflected P Ray (Shadow Boundary)

Bounda

Model I: AVO




Boundary Ray;

Diffracted P Ray

Reflected P Ray QI

Xy, Bz, Po

Oy

Boundary Ray

Model II: AVO




Boundary Ray I

\

Model T and II: AVO

r

7

Boundary Ray 11

close up




AnalyticiCoRLRNE LGN Fre
[luminatedrtorSHE U OWAZORE

O

[lluminated RegIon:

w220 (M) (MJJ]

Shadow Region:

27” ";—'\f(l— CoSY, j

W2 =




Offset — Om

Offset — 2000m




»oﬂet _ 2000m

Offiset — 3000m




Model I: VSP

Direct P Ray

Diffracted P Ray

Boundary Ray
(Shadow Boundary)

Vertical Receiver Array




Model 1: VSP
V - Component
Direct Arrival

Model 1: VSP

V - Component

Diffracted Arrival

Model 1: VSP
V - Component
Both

St s

0.8
Time (s)

1100 1350

850
Depth (m)




Model 1: VSP
H- Component
Direct Arrival

| Model 1:VSP

H- Component

Diffracted Arrival

Model 1:VSP
H - Component
Both

.Time ()

1100 1350 1600

850
Depth (m)



Boundary Ray
Reflected P Ray (Shadow Boundary)

Bounda

Model I: AVO




00sZ

(w)1wLsyo

1
=
N~
A~
P
e
PN\
D S—

Model I: AVO

Both Arrivals
V Component

000<
L

00€1 0001 00¢ 0
T I L]

L~

e

—N

PN

o

e

F .

B N S—
[——_j—

Diffracted Arrival

Model I: AVO
V Component

Model 1: AYO
Reflected Arrival
V Component

1.6

0.4

Time (5)

0.8

04




Model I: AVQ Model I: AVO Model I: AVO
| Reflected Arrival J L |Diffracted Arrival Both Arrivals
H Component H Component H Component

it ™ ]
R, kl' I

Offset (m)

| |

0 04 0.8 1.2 1.6 0 04 0.8 1.2 1.6 0 0.4 0.8 12 1.6
Time () Time (s) Time (s)




Boundary Ray;

Diffracted P Ray

Reflected P Ray QI

Xy, Bz, Po

Boundary Ray

Model II: AVO




__‘.Jlu‘l-,
AW
— L}
T =l ==
.}} \ f__ . Diffracted Arrival Both Arrivals
V Component  ———J\(- V Component L O

2 1.6 0 04 0.8 1.2 1.6 0 04 0.8 1.2 1.6
Time (s) Time(s)




GDOE

00sT
I

000
L]

(CRENTe)

Q0S|
T

0001

0

-

T
T —
-—
-—

"

2

Model II: AVO

Both Arrivals
H Component

N\
.l‘. \
AV

i

23]\
23400))

.,_mﬁm\m.w%w 0| “:u

B

e
v

Model I1: AVO
Diffracted Arrival
H Component

e

P

N~

Model I1: AVO
Reflected Arrival
H Component

=

2
—
)
—
ET)
£

o T

=

=T

>

-

=

3
-
-
=

oo =

=

=

>

S

=

o

—_——
w
S—
=
E

oo =

=

=T

=



Boundary Ray I

\

Model T and II: AVO

r

7

Boundary Ray 11

close up




Models I and 2
V Component

Models I and 2
H Component

Offset (m)




Conclusions/PIScUSSsion
» DifiifaCORIIEGT/A 'J.J:)dJ o) mw OIUEIMNESYMPLOLIC ray
theory (ARIDIESIHEERNIIE
* IWosSsimplENMOUEISiantMERIRICHNVEIENNVES
Synthetic SeISmogramSWELEISHOWII®
» Geometrical arvalfandiardififactedrartivaliare, apart
from the diffraction ¢ Uite similar:

» The theory presented here can'be applied to: converted
WaVES.

 The diffraction coefficient may. be expressed in terms of a
number of standard functions for which source code is
freely available.

» The extension to a true 3D structure does not require
any significant modification of the theory, only the
unglamorous task of model building.
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