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ABSTRACT. Love wave propagation in a homogeneous layer overlying a solid half-space of varying density

and rigidity is considered.

1. Introduction

The problem of propagation of Love waves
through a crustal layer overlying a solid hetero-
geneous mantle has been studied by many authors
(Emng et al. 1957). Deresiewicz (1962) has recently
given several plausible variations for heterogeneity
of the sub-stratum and the corresponding disper-
gion equations in terms of tabulated functions.
In the present paper, however, the heterogeneity
consists in a special type of variation of rigidity
(p) and density (p) in the lower medium with
depth. The period-velocity equation is represented
in terms of Whittaker function and its first deriva-
tive. An attempt has been made to solve this
equation numerically.

2. The problem and its solution

Let the interface be taken as the XOY plane
and the positive direction of Z-axis point into
the interior of the half-space. The specifications
regarding the two media are as follows —

B=py p=py —H<L2<K0 (1)
p=py(1+a2P?, p=py(1+a2)'? 0Lz<oc (2)
For Love waves —
u=w=0 v=9(z,2)

and in the absence of body forces, the equation
of motion for the y component is —

™ af ov 2 av
e = wlrm) t2(+3) ®
In the upper medium, equation (3) assumes the

form —

av

7 = Ba*V, B =lpp (4)

Tts solutmn may, as usual, be taken as

v=A exp i(wl+kyz—kz)+ Bexp i(wt—kyz—Fkz) (5)
where,

o2 i
y=\|z=— 1) » ¢=phase velocity.
0

In the lower medium, equation (3) reduces to

8p 8'0

V-I- 0

(6)

Set V=t v, and Eq. (6) becomes
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Substituting

V=2(2) exp.(wt—lz)
one obtains
L Fol o dp 1 d,u]
#H - rapla) 5 @ o
where,

B* = plp = By(1+a2).
Equation (7), by virtue of (2) becomes —
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— B e T et p B R B | )
[Bo’ T T (1+az)=]
By the substitution
2k (1+4-az) = af

the above equation is finally transformed into
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Fig. 1. Phase (c) and group (I/) veloeity curves

o9
w=

where, 9 = SaTBE (9)

Equation (8) is Whittaker's confluent hyper-
geometric equation having solution of the form —

Z(§) = LWy ()+MW_y3 (—£)
For surface waves,

Lt, | Z(E)=0
Hence, we put M =0

Z(€) = LWz (£)

RABINDRA KUMAR BHATTACHARYYA

The boundary conditions are —

(Py:h:O at ::.,Hl
(v), =(v), at 2= 0 ; (12)
J

(8]

(P = (Ps)aat 2= 0
By equations (5), (10) and (12),
A exp(—ikyH)—B exp (ikyH) = 0
A+B=C.R(¢,)
iky(A—B) = CR'(£,) (13)
where,

R[gn) = [R(fJ ]:aﬂ
R = [ -L R
T dz ) z=()

Eliminating 4, B, C from (13), one obtains a

relation, which when simplified, reduces to —

3a Wit (2kfa)

8k W3 (2k/a)

This is period-velocity equation involving Whitta-

ker function and ite first derivative.

Y
? tan kyH =

In equation (13) the prime refers to differentia-
tion with respect to z; in equation (15), with
respect of £,

8. Numerieal calculations

The phase velocity (¢) and the group velocity
(U=dew/dk) curves, shown in Fig. 1, were drawn
by the help of Tables of Coulomb Wave Functions
(Whittaker Funections 1965). The values for
H, a and B) were taken as 33 km, -16x10—°% and

v=C.R(£). exp. i (wt—kn) (10) 36 km/sec respectively.
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