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On the dispersion of love waves in a continuously
stratified layered earth
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:\nST~ACT. Love weve dleperslon equa tion in a eont tnuouely heterogeneous layered-flat-earth hn been
studied . DlfTt'rf'tlt .t~ of plausible va riatio n of ~Ialrt ic peremctere in each of the layfOf8 have been eonsddered
and th e Ml'fN.pomh ng dl splecemcn te have been ob tained. Th omson Herkell Matri x method hee been employed
to derl ve the d bperelon equat ion of 811 surface wevce i n such a Ieyered eertb .
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1. Introduction

Inveet igat .i on of the earth', interior hv the
method of d ispersion of sur face waves has ;peeial
significance, particularly in regions where other
geophyeicel method, cannot he usod. Study of
surface waves is used in the tloterminlltion of
st ruct ure of a medium along which they prop a
gntr., in tho determination of tho parameters of
tho source, in the identificat ion of sub-t errnnoan
explosions and in tracking the storms III Rea
with the help of microseisms.

Since continuous variations of elast ic pa.ra.
meters am} density are known to exist in tho crust
and mnntle, various author s, t'iz.. )[ei 8~ner

(1921), J effreys (1928). Baeman(1928). )[at uz3\\"a
(1929). Sat ll ( 1 9~2), Mal (1962), )[aulick (1965),
Ayta r (1967). Sm1m (1969). Chat te rjee (1969,
1971), [llmlt ""lmrya (1970, 1912) considered t he
propagat 'on of love wave . in a medium in wh'eh
elast ic parameters and density nrc functi ons of
dept h,

Kail:s. Borok, Neigaus and Shkadinskaya (1965),
and ~ 13~r (I? 66) ~ol\sidered love wave pro
l?l\gatJ?n in an elnst je and isotropic half space
'~ wh'~h the ~Iastie parameters and density are
plOOeWIRe contrnuous funct ions of depth .

Thomson (1950) introdu ced a mat rix method
to determine tho tran smission and reflection
e?eflieientR of fl l~ne body waves through u stra
tiflod solid med ium, Haskell (19:;:3) applied
TJlOInSOn'K matrix formul at.ion to the problems
of sutface waves and developed a conv enient
metl.IO'1 to compute d ispersion for a multilayered
medium composed of nny number of plane Pll.TI\J
leled layers. This met hod, known a, Thomson
Haskell method has been used hyDorman , ~;w i llg

and Oliver (1960) to calculate surface wave dis.
persion for 1\ number of cont inental and ocean ic
crust mantle structures. Pross, Harkrider and
Seafoldt (1961), using t his method with more
advanced computer, greatl y improved the speed
of computation. In recent years the speed of
computn tion has fur ther been improved succe
ssively by Thrower (1965), Rnndak (1967),
Wat son (1970). B i, was and Knopoff (1970).

The Thomson-Haskell matrix method, has been
generalized for transversely isot ropic media by
Anderson (1961), which was further extended hy
Sanstnmcinern (1969) to .. multilayered semi
infinite medium where in eaeh layer the modu lus
of rigidity and dcnsit y are function' of depth.

Since regional vuriat ioo of structures arc well
known and the st ruct ure of the upper mantle
is known to be complex, possibility of various
tvpc." of variation in olast ic parameters exists.
I;, the present pape r t he aut hor investigated the
dispersion of love wave in a multilayered inhomo
geneous half space in which each layer is piece
wise continuous and the variations of elastic
parameters follow different types of mathema
tical laws. Thomson-lIa.skdl's t echnique has
been employed in the determination of frequency
aqunti cn.

2. Determination of frequeney equation
Let 11.8 con..idor II. la verod fh\t earth, With wel~

ded contact, each h;yer being inhomogeneous.
Let t ho law, governi ng tho varint ion of rigidity
and shear wave velocity are as follows;

Cose I
( ' ) D= Dol (1 ± q' Z' )' I'I' = I'oexp p z I' I'

Case Jl
,.. = 1'0 exp (2 pz ) 13 = Po (1 - qz)I "












