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Dispersion of SH waves in a laterally and radially
inhomogeneous layered earth model

(I)

We have considered the earth model to be lay­
ered sphe rical one and have discussed the pro­
pagation of love waves in such a str ucture, assum ­
ing I' and p to be functions of both, and 8 and 1'1p
ind ependent of r and 8. Thomson-Haskell meth od
has been used to obtain the dispersion equation
in the layered structure . Dispersion equations
have been obtained for a layer over a rigid sphere,
three layered model with all the layers solid and
a three layered mode l when the inner sphere is
assumed to be liquid.

2. E~a&tlon of motion and Itssolution

two layered half-space . The above authors hav e
assumed the eartb model to be a layered half­
space. Bhattacharya (1976) assumed the earth to
be a layered spherical model and the Thomson­
Haskell m atrix method is applied to non-homo­
geneous spherical layered model. He assumed a
source in one of the layers and calculate the dis­
placements at the surface.

We consider the earth to be a layered spherical
model and use ( r, 8, '" ) as spherical polar co­
ord inates with origin at the centre of the earth.
We are working on th e problem of the decomposi­
tion of the vec tor wave equation in the spherical
polar co-ord ina tes. The scalar wave equation of
SH-wave is obta ined to be
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t. JntfoduelloD

Di spersion properties of seism ic waves arc
widely used to study the detailed structure of the
earth's interior. Th e dispersion of surface waves
depend s upon the elas tic properties of the medium
through which the waves propagate. Conside rable
amount of'work has been done on the propagation
of elastic waves in an earth's model assumed to be
vertically inhomogeneous. It is now 'vell establish­
ed that the density and elastic properties of the
earth var y both ver tically and la terally.

Love wave propagat ion in a vert ically and
laterally inhomogeneous medium has been studied
by some atuhors, Bhattacharya (1970b) studied
the love wave dispersion in a laterally hetero­
geneous layer I)ing over a homogeneous semi­
infinite medium by assuming that, in the layer,

f3 = f30 (I+b~) , I' = 1'0 (I+m~)

He obtained the dispersion curves for the first
two modes. Chatterjee (1972) discussed the pro­
b lem of dispersion of love waves in a laterally
and in a vertically heterogeneous layer lying Over
a homogeneo us half space. He assumed that, in
the layer

ABSTRACT. Love waves in a sphericalEarth Model. wherein ~ and p arevarying laterally and radially, have
been discussed in this paper. The ratio ~/p is taken to be independent of r and 8. Thomson..Haskell method
has been used 10 discuss the wave propagation in mutl i-layered model. Dispersion equation for a layer over a
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P = fio ~'s, P- = P-o e i S

He also obtained the love wave cllspersion curve
for first two modes.

Singh el a1", (1976) discussed the propagation
of love waves m laterally and vertically inhomo­
geneous layered model. 'They assumed tha t I' and
p are both function of ~ and z; and 1'/p is indepen­
dent of' x, They used the Thomson-Haskell mat rix
method (Thomson 1950, Haskell 1953) to obtain
the dispersion equation. They have obtained the
dispersion equations in explicit fonn for the half­
space, for a layer over a rigid bottom and for a
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