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The characteristics of Lg waves excited by explosion
source and spall based on different models

He Yongfeng® Li Kai Liu Bingcan

(Academy of Armored Force Engineering , Beijing 100072, China)

Abstract: Spall is defined as a secondary seismic source contributing to regional
and far field seismic signals generated by underground nuclear explosions. It can
modulate the regional phase, i.e., Lg waves. This paper analyzed the character-
istics of Lg waves excited by explosion source and spall based on three typical
crustal models by using numerical simulation of theoretical seismograms, then
obtained the relationship between the crustal velocity models and the Lg waves
excited by explosion source and spall. To explain the generation mechanism of
Lg waves, we investigated the variation of S waves induced directly by compen-
sate linear vector dipole (CLVD) source with different epicentral distances. The
results indicate that CLLVD source plays an important role in generating low-

frequency Lg waves by underground nuclear explosions.
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Fig. 2 The velocities of S- and P-wave for the three velocity models
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Fig. 3 Theoretical seismograms excited by explosion source based on the three velocity models
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Fig. 4 Theoretical seismograms excited by tension crack source based on the three velocity models
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Fig. 5 Theoretical seismograms excited by CLVD source based on the three velocity models
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Normalized processing is based on the maximum amplitude of waveforms with the epicentral distance
100 km, and normalized parameters are shown on the right side. At the same time, to satisfy the Pn
phases having the same starting points, we define the abscissa axis of all theoretical seismograms
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