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The equation of dispersion curves of Rayleigh waves transmitted
" through a stratified body,” namely
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in which H is the thickness of the stratum, 2z/f the wave length, I
4w p'y ¥, ¢ the densities and elastic constants of the stratum and
the subjacent medium respectively, throws considerable light on the
nature of seismic waves as well as on the structure of the earth crust.
The M, seismic waves that we have newly found from this equation
and the application of these waves to the determination of the super-

1) Pre]xmmary report published in the Proc. Imp Acad., 11 (1935), 96.
2) K. SEzawA and K. KANAI, “Discontinuity in the stpersmn Curves of Ray-
leigh Waves,” Bull. Earthq. Res. Inst., 13 (1935), 245~250.
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ficial structure of the earth may be of some interest.

After a prolonged study of papers by Matuzawa® and a number
of other writers we came to the conclusion® that it is urgently neces-
sary to obtain, mathematically, the dispersion curves of Rayleigh waves
that are transmitted through stratified bodies in such cases as (i)
plo=114, ¢/'|p=165, 2=p, ¥ =¢', (i) p'lp=1, p/[p=2, A=p, N=y/,
the former case and the latter approximately corresponding to the
stratifications of the Eurasian Continent and the Pacific Ocean respect-
ively. Thus, by means of equation (1) we determined the dispersion
curves of Rayleigh waves in bodies whose densities and elastic con-

stants are specified by (i) and (ii), the result being shown in Table I

and plotted in Figs.1, 2.

Table I. (A=p, X'=p')

0'lp=1-14, 1'[P=1:65 olp=1, tlp=2
1st phase 2nd phase 1st phase 2nd phase
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fH A fH e fH e fH fhp
1-285 0-9325 0-5075 1:049 2:082 1-000 1-030 1:225
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It was found in the course of our previous study® that there are
two dispersion curves of Rayleigh waves of different types for a strati-
fied body, particularly when the elastic constants of the stratum differ
greatly from those of the subjacent medium. Our present result shows
that it is still possible for two dispersion curves to exist even in the
case in which the difference in the elastic constants as well as that
in the densities of the two media are not very marked. The curves
in full lines in Figs.1, 2 give the velocities of transmission for the
usual type of Rayleigh waves, while the curves in broken lines give
that for another type of the same waves. The two wave types may
now be called M waves and M, waves respectively.

As will be seen from Figs.3, 4, which show the distribution of
displacements in the body, the nature of M, waves differs somewhat
from that of waves corresponding to the second dispersion curves found
and described in the previous study.” The vibrational energy of the
present M, waves, instead of being accumulated on the free surface,
is concentrated mainly in the vicinity of the boundary between the
stratum and the subjacent medium, the horizontal component of the
displacement at the surface being too small compared with the verti-
cal component. Thus, it is probable that the M, waves, if they were
to be observed, would not generally give rise to large displacements
at the surface, while moreover their horizontal displacement would be
exceedingly small.
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Careful examination of the dispersion curves for M, waves shows
that the curve consists of two parts, namely, one for M, waves and
the other for M; waves (if we may so call it), the group velocities of
M, and M; are respectively greater and less than that of the maxim-

6) K. Sezawa and K. KaNa1, loc. cit. 2).
7) K. SEzawA and K. KANAI, ditto.
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um group velocity of M. The distributions of displacements of cases
corresponding to points A, B, C (in Figs. 1, 2) which belong respective-
ly to the M, M,, M; waves, were calculated in the same way as that
described in the previous paper® and diagrammatically shown in Figs.
'3, 4. Since the displacement of the waves corresponding to M, is dis-
tributed relatively uniformly within a certain range of depth in the
subjacent layer, while that of M; is accumulated rather in the very
vicinity of the stratum, it would be a more easy matter to identify
the M; phase than the M, phase from a seismic record, which after
all is the result of measurement of motion only on the surface of the
earth. It is, however, certain that the periods of oscillation in the M,
and M; phases are relatively short and limited to a certain range, as
will be seen from Figs. 1, 2.

In order to confirm the existence of these M, and M; waves in
actual seismic disturbances, we studied the seismic record” of the great
India Earthquake of January 15, 1934, which was obtained at Tokyo,
as shown in Fig.5. The times of arrival of M, M, M; are in fairly
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Fig. 5. 4=48°; India Earthquake, 1934, I 15. Originalx1/s.

good accordance with those estimated from Fig.1; the feature that
the oscillations of waves in the M, and M; phases are of quick type
is also clearly recognized. M, and M; may also be distinguished from
each other by the relative amplitudes of their respective oscillations.
The identification of M, and M; was therefore not difficult; not at any
rate in the present example.

8) K. Sezawa and K. KANAI, loc. cit. 2).
9) Seism. Rep. Earthq. Res. Inst., 1934, Pt. 1.
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