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Marine CSEM, pr|nC|p|e AVO, receiver-line

PVO, receiver-line

\ Rece|ver line

Reservoir (32 Q-m)

Source: HED, 0.25 Hz. Plot: Electric field



PM L, hiStOry Complex-value stretching

For our application: Not efficient
enough due to high attenuation

« Berenger, J., A perfectly matched layer for the
absorption of electromagnetic waves, J. Comput.
Phys. 114(2), 185-200. (1994).

« Etc.
Yet, Real-value stretching

« Lysmer, J., M. Tabatabaie-Raissi, F. Tajirian., S.
Vahdani,. and F. Ostadan (1981). SASSI - A system
for analysis of soil-structure interaction, Report
UCB/GT 81-02, Univ. of California, Berkeley, USA.



Real-value, exponential stretching:

E=xa"™ >10d

& Stretched coord.

x, Unstretched coord. [3-10km]*
a Parameter, [1,7], eg. /2%

h, Parameter; element size in

computational domain
d Skin depth

(* empirical)



Test example 1: infinite-deep water
without air-wave effect

o Layers:
 Infinite deep seawater
Y 1. Overburden,

e 0.25Hz inline HED /1000m 1 0m
* Receiver line: 0—10km, 2. Target-layer,

or 0—5km on seabed 100m, 100 &m
 The subsurface 3. Underburden,

consists of four layers 400m, 1 om
« ABD sizes are 3 and 4. Half-space,

10 Om

10 km



Amplitude vs offset (AVO) of EX field due to JX (0.25Hz)
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AVO and PVO for 5km model

Amplitude vs offset (AVO) of EX field due to JX (0.25H2)
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Test example 2: shallow water with
air-wave effect

Layers:

« 500m water depth

1. Overburden,

+ 0.25Hz inline HED 1000m 1 @m

* Receiver line: 0—10km, 2. Target-layer,
or 0—5km on seabed 100m, 100 Om

 Subsurface consists 3. Underburden,

400m, 1 Om
of four layers

. : : 4. Half-space,
ABD size is10km 10 Om



Amplitude vs offset (AVO) of EX field due to JX (0.25Hz) Phase vs offset (PVO) of EX field due to JX (0.25Hz)
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AVO and PVO for 5km model

Amplitude vs offset (AVO) of EX field due to JX (0.25H2)
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Mesh e

* Note that mesh size in =
ABD is rather bi X
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Summary

* An efficient absorbing boundary domain technique is
implemented and evaluated in COMSOL
* Real-valued (and complex-valued) exponential stretching
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