GECS 6395 (SEI SM C MODELI NG

(Spring 2006)

This course is a survey of the theory, inplenmentation, and applications
of the major algorithms for the conputation of synthetic seisnograns.
Topi cs include asynptotic ray theory, spectral and sl owness mnethods,
finite-differences, finite el enments, pseudo-spectral nethods,

Ki rchhof f, and boundary el enent nethods. Special topics include visco-
el asticity, scattering, and ani sotropy.

There is no required text for the course; the material wll be drawn
fromthe published literature (see hand-out list). A useful conpilation
of papers is the book

"Nurerical nodeling of seismc wave propagation'
Edited by KR Kelly and K J. Marfurt

Soci ety of Exploration Geophysicists

CGeophysical Reprint Series No. 13

1990

| SBN 1-56080-011-9

Grades will be based on 3 quizzes (15% each) and a term project (55%.

Qui zzes are not cumul ative; each will cover only material covered since
t he previous quiz.

Gl ass notes and exanpl es of previous exans will be available for sign-
out fromthe instructor.

TERM PRQIECT

The termproject is on any topic of your choice related to seismc
nmodeling. It should involve the production and use of software for
synthetic seisnograns to solve a problemor investigate a phenonmenon

It should denonstrate your understandi ng of the techni que(s) you have
chosen to use. TH S IS A TERM PRQJECT, NOT A WEEKEND PRQJECT; gradi ng
will reflect an assunption that three nonths work are involved. GPR
nodel i ng may be substituted for seismc for those doing a GPR thesis or
di ssertation. If you are not sure whether what you want to do fits the
requi rements, check with the instructor before you start.

The format for the termproject report is |like a research paper
(consult your favorite research journal for exanples).

CONTACT | NFORNMATI ON

Instructor: G MMechan
phone (972) 883-2419
f ax (972) 883-2829
e-mai | ncnec@it dal | as. edu
office WI 2. 204
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Ofice Hours: 9:30 a.m to 5:00 p.m nonday to friday;
ti mes by mutual arrangenent

APPROXI MATE SCHEDULE CF TOPI CS

Intro, ray tracing, variable definitions

Asynptotic ray theory

Ceonetrical spreading, caustics, refl & trans coeffs
SR directivity, Q intro to integral nethods

D sk ray theory, VKBJ

Quiz # 1, Cagni ard-de Hoop

Reflectivity, Q

Finite-differences, Pseudo-spectral & F-K nethods

no class (spring break)

One-way wave equation, absorbing boundary conditions
10 Quiz # 2

Fi nite-el enents

Vi sco-el astic nodeling, scattering

3-D nodel i ng (acoustic, elastic, anisotropic)

Ki rchhof f boundary i ntegral

Quiz # 3

ot her



