GEOS 604  INTERMEDIATE SEISMOLOGY
Instructor:  Doug Christensen

Office:  413 Elvey Building

Office Phone:  474-7426 GI 
E-mail:  doug@giseis.alaska.edu

BASIC CLASS OUTLINE
1.  Introduction

Introduction to Seismic Observations, Overview of the Field

2.  Elasticity and Seismic Waves
Elasticity, Stress, Strain, Equations of

Dynamic Equation of Motion, Constitutive Laws

Wave Equation, Fourier Transforms, Simple Harmonic Oscillator Solution

1-D String Under Tension, Separation of Variables

3-D Wave Equation, Plane Waves

3.  Body Waves and Ray Theory
Intro. To Ray Theory, Eikonal Equation, Snell’s Law

Ray Curvature, Ray Intensity, Travel Time vs. Distance

Travel Time Curves, Inversion for C(x3), Intro to Layers

Seismic Ray Theory for Layered Media

Flat Earth Travel Times, Spherical Earth Travel Times

Major Seismic Velocity Structure of the Earth

Plane Wave Reflection, Transmission Coefficients

More Transmission and Reflection Coefficients, Free Surface

4.  Surface Waves and Free Oscillations
Reflection Off a Free Surface

Rayleigh Waves and Love Waves

Love Waves (Layer Over a Half-Space)

Dispersion

5.  Seismic Sources
Earthquake Mechanisms

Body Force Representation of Earthquake Slip

Rigorous Solution of the Elasto-Dynamic Problem

6.  Earthquake Kinematics and Dynamics
Earthquake Source Theory

Earthquake Source Parameters

Seismic Source Parameters, Scaling, Self Similarity

7.  Seismic Waveform Modeling
Synthetic Modeling

Complex Earthquakes, Surface Waves

Attenuation

8. Seismotectonics

Grades will be based on approximately 6-8 homework assignments.

