Classical Ray Theory

Approximation to the scalar wave equation
that allows calculation of arrival times and
amplitude for waves traveling in smoothly
varying media

What is high-frequency/short-wavelength?

What are the capabilities?
What are the limitations?
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Fig. 4.14. Global ssismic ray paths and phase mcmu‘dl’ulhm
velacity model. F-waves are shown as salid lines, §-waves as wiggly lines. The
different shades indicate the inner core. the outer core, and the mantle.
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Seismic ray paths in a 3-D Earth model
(Zhao & Lei, PEPL, 141, 153-166, 2004)
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« Classical ray theory results from a high frequency
approximation to the scalar wave equation

« Itis very useful for traveltime and amplitude
problems for media with smoothly varying
properties

It forms a basis for body-wave tomographic

inversion

« It unfortunately does not properly account for first-
order discontinuities nor (easily) multiplicity of

arrivals

* Full wave theory solutions are needed for study of
waves in complex 3D structure with first order
discontinuities such as faults and basins
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USGS 3D Velocity Model
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Basin Sensitivity & Amplification
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