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Estimation of Underground Nuclear Explosive
Device Depth Using Lg-wave Spectrum
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Abstract: The efficient frequency-wave number code could synthesize high-frequency (10 Hz)
regional seismograms (up to a distance of more than 1 000 km) in a medium consisting of a large
number of crustal layers, and investigate the effects of regional wave guides on Lg-waves. Lg-
waves contain source information and the effect of the near-source structure. The scattering of
explosion-generated Rg into S appears to be the primary contributor to the low-frequency Lg from
nuclear explosive devices. For three typical crustal models, the synthetic seismograms calculated
for EXP and Spall sources show that the generation mechanism of LLg-waves can be explained by a
compensated linear-vector dipole source.If the velocity structure is well known,then the LLg-wave-
form can be synthesized,so we can compare the theoretical l.g-wave’s spectrum with the observa-
tion’s spectrum,and the results can not only be used to estimate the depth of the underground
explosion equipment but also a discriminant. A deep understanding of the mechanism of the
generation of LLg-waves can help us to create a new discriminant.
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Fig.1 The velocities of S-wave & P-wave in the three models
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Fig.2 Numerical simulations of three sources in the three models (velocity field)
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Fig.4 The Lg-wave spectral ratio calculated by crustal

velocity model of East Kazakh
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