Attenuation can brighten S-wave receiver functions
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In this scenario, an incident S wave is scattered by a thin horizontal layer, generating a
transmitted S wave and a converted P wave. The brightness of the S-wave receiver function
depends of the relative amplitudes of the P and S wave, as recorded by the receiver.

By Snell’s law:
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The ray paths above the scattering layer are of length

The amplitudes of the waves are attenuated:
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Here A and Ap, are the amplitudes of the wave just above the scattering layer, w is angular
frequency and Qg and Qp are quality factors. At the station, the amplitude ratio is:

AS = AsoeXp (_

Ap  App ( w[ Hp Hg ])
As  Ago P 21Qpvp Qsvs



and the change in the ratio, relative to its original value, is:
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We perform exemplary calculations for:
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The results indicate that the attenuation increases the P to S amplitude ratio by as much as a
factor of 70%, in the case of H = 200, Q5 = 20.



