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Distribution of energy in P and S Seismic bodily waves
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ABSTRAl.7. It is gent'rally assumed that the energy in eeiamic bodily S waves is double that. in tho seismic
bodi ly P wevee. A theoretical explanation based on Debye'e theory of epecifie bt'8tR of solids jJl suggested. Tho
ded uced result could also explain the observed fact that the W I\ " C frequency of P W80\'OtI i ~ generally higher as
compared to the wave frequency of S waves.
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where Es is the energy in S·waves,
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The relation between Vnol and v"" is
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If we uow assums th at the av erage energy Uv for
each oscillator is same both for longit udinal and
t ransverse vibrat ions of frequency v, then Ep
the energy for P waves is given by

Ep _ 41TV",r V U- 3... . v

(1916). The object ion mise-i by Slater is for the
dispe rsion of clastic waves. This is not of much
importance becanse bodily seismic waves are
pra cti cally non-dispersive. Born, however, pointed
alit that the highest overtone is not limited by
identical Vno for both longitudinal and trans
verse vibrations as assumed by Dobyo but by
an idontial A for both tYl,es of vibrations. Since
longit udinal wave velocity is g reat er than tho
velocity of transverse waves the limiting Vno for
longitudinaJ wav-s (viz., "',nl) is grea ter than
von' for trsnsverse Waves. I lltegrating (1) ami
(2) for longitudinal and transverse vibrations, we
havo -
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whero IX is the velocity of longitudinal waves
in isotro pic solid medium, and the number of modes
for trans verse vibrations between the same limits

Gutenberg and Richter (1912) in calcula
ting the ennrgy of ea..thquakes used only the
maximum waves, which at short distances are
S wave' . Tho emrgy in P wave' wag neglected.
Subsequently Gutenberg and Richter (1956) have,
however, taken the energy of P waves as half
t hat in S waves. The authors did not, however,
indicate anv theoretical basis for this type of parti
tion of energy in seismic bodily waves. In this
communication, nn attempt will be made to esta
blish some theoretical basi. for the partition of
energy in P and S tYF s-ismie waves. It is also
geuerally observed that the periods "f P waves are
comparatively shorte r than the period, of S group
of wave' . This will also follow from the deduction.

Dobye (1912) in his celebrated theory on the
specific heats of solids has shown that the number
of modes of longitudinal vibrations contained
between frequency limits v and v+dv enclosed
in volwne V is

where fJ is the velocity of transverse waves in the
same medium. In the second case the expression
is doubled a. each t rans verse wa...es is two sided
or is equivalent to two waves polarised at right
Bugles to each other. Theso arc commonly known
a. S11 and SV ty pe' in seismological literature.
Debye then adds above two expression. !:" ob:8in
tota l number of independent mode. of VIbrations
and integrate. the expression to obtain limit
ing maximum frequency, "m.

The above theory I"", been modified by Slater
nnd also by Born and Karman (1912) and Born
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