T~

The Abdus Salam
International Centre for Theoretical Physics (&)

International Atomic
Energy Agency

H4.SMR/1775-13

"8th Workshop on Three-Dimensional Modelling of
Seismic Waves Generation, Propagation and their Inversion"

25 September - 7 October 2006

Seismology beyond Ray Theory I

6. Nolet

University of Utrecht
Netherlands

Strada Costiera | 1, 34014 Trieste, Italy - Tel. +39 040 2240 |1 1; Fax +39 040 224 163 - sci_info@ictp.it, www.ictp.it



Ray tracing

The eikonal equation
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The ray tracing equations

_tdr
~ cds

V1(r)

can be written as a first order system:
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Spherical symmetry
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The shooting gallery
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Fermat's principle
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Dijkstra's method

Moser, Geophysics 1991.

"Streets of New York"

A graph theory exercise

Source node: t=0

Update time to its neighbours




Take smallest time and update
neighbours

Take again smallest time

and update last node

Bending the ray
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Paraxial rays
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Hamiltonian formulation
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pi = O71/0q;

Taylor series for the Hamiltonian
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('The p; and q; are O on the ray itself )
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Use this with:
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7(s.q1.42) = 7(s,0,0) + 5q - Hyg

Ricatti equation for the Hessian

Vi = 0%c/0q;0q;

Paraxial and polar
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