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sectors and moved into China Seas. Then the
same simplification as made by the author in
the book and this note resuits.

It has been pointed also that the “‘source” of
energy of a tropical cyclonic storm is the
equatorial maritime air and the “sink” is the
continental dry air or tropical continental air,
and that the role of the far-castern air is to
delay the cycle of operations till suflicient
vorticity is developad (the earth’s roiational
effect being smaller in equatorial latitudes, the
time required to develop vorticity would neces-
sarily be greater). In the extra-tropical de-
pression the “source” of energy is the tropical
maritime air.

In the regions where depressions form near
the equator and in the seasons, the easterly and
westerly winds at levels from 4 to 8 kms. are
well known, and for India were worked out
by H. C. Banerjee and K. R. Ramanathan.f
The hypothesis and the available diagrams all
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show that the direction of movement of the
tropical cyclonic storms is determined by the
upper air in the cquatorial maritime air so long
as theve are three air masses and by the tropi-
cal maritime air when there are only two air
masses.  To conclude, it follows that the air
mass which acts as the energy “source” for the
depression seems {o control the direction of
motion of the depression. The result can be
generalised, as a suggestion, that even for a
low pressure wave the upper air motion at
about 6 kms. in the “source” air mass must
determine its direction of motion in addition
to all other factors that may be responsible for
its movement. When a pulse moves from south
of the equator to the north carrying fresh mon-
soon air often one (inds that the surface air
is northerly. But the upper air at higher levels
give a west south-westerly or even southerly
direcetion, which permits the flow of air under
suitable condilions. Further work is in pro-
Lress,

*Deppermann, “Are there warm sectors in Philippine
Typhoons: Bureau of Printing'’, Manila, 1937,

T8e, Motes Ind. Mot Dept. 13, p. 2L,

APPLICABILITY OF THE PLACZEK'S THEORY OF RAMAN SCATTERING
AT HIGH TEMPERATURES

By Dr. K. VENKATESWARLU, b.se.
(Andhra University, Wallair)

THE polarisability «(¢) of a molecule may be
expanded as a series
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where the suffix 0 velers to the equilibrium,

configuration. qj, qy, cte., are the various nor-

mal co-ordinates of the moleculs and a parti-

cular set of values of q;, qi, cte., define a con-
figuration ¢ of the molceule.

The first term «, which is independent of the

nuclear vibrations is responsible for Rayleigh

scattering, while the term in (SZ ) gives rise
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to Raman effect. The aggregale intensities of
the Stokes and the anti-Stokes Raman  lines
according to the Placzek’s theory of Raman
scaltering are given by (2) and (3) respect-
ively,
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and By are the invariants of the

symmetrie tensor (i?{;) The ratio of the
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intensity of the Stokes Raman line to that of

where Aqj
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the corresponding anti-Stokes line
by (4). .
v
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The following are the main features of the
Placzek’s theory of Raman scattering.

is given

(1) The intensity of the Stokes lines in-
creases with ths increass of temperature.
(2) The intensity of the anti-Stokes lines

increases more rapidly than the Stokes lines
with the rise of temperature.

(3) The intensities of the Stokes and the
anti-Stokes lines become very large at high
temperatures and tend to meet each other at
infinite intensity.

(4) The ratio of the inteasities of the Stokes
and the anti-Stokes lines is given by the rela-
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From the investigation carried out by the
author, both in solids and liquids, the follow-
ing observations can be made :—

(1) The intensity of the Stokes lines de-
creases with the rise of temperaturz, the de-
crease in the case of calcite is more rapid for
the low frequency lines.

(2) The intensity of the anti-Stockes lines, in
general, increases with the increase of tempe-
rature, except in calcite, but not to the extant
as is expected by the Placzek’s theory.

(3) The intensities of the Stokes and the
anti-Stokes lines tend to meet each other at
some finite value with increasing temperature.

(4) The ratio of intensities of the Stokes and
the anti-Stokes lines, at all temperatures, is in
agreement with the result expected from the
Placzek’s theory. The ratio approaches more
and more towards unity with the increase of
temperature.

The observed and calculated intsnsities of
the Stokes and anti-Stokes lines at 465 cm.—!
in quartz, at different temperatures, are shown
in Fig. 1.

One obvious criticism of the Placzek’s theory

is that he has taken.only the first term (gg-)
i’0
and not the higher order terms to determine
the intensities of the fundamental Raman lines.
The author has tried the next higher order
term but has obtained the contribution of it as
very small. Hence the observed result, name-
ly, the decrease in intensity of the Stokes lines
with increase of temperature, cannot be ex-
plained by taking the higher order terms also
into consideration.
It can be seen from expression (2) that
the inference that the Stokes lines increass in
intensity with the increase of temperature is

due to the exponential factor, namely, I
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taking the other fartor as constant at all tem=-
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We ean take the term %ﬁ%} (v — »;)t

as constant. The other term (4 A%; — 7 B,;)
¢omes out from (ga) and if we take that as
a5/ ve take 1l

peratures.
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constant it means we are taking (—g—;—) as con-
J

0
stant at wvarious temperatures. The Taylor’s
expansion is valid only in the close vicinity of
tle equilibrium configuration. But as the tem-
perature is increased the amplitudes become
larger and larger and we can no longer take
the Taylor’s expansion, which is taken in the
close neighbourhcod of the equilibrium confi-

guration, as wvalid. Therefore (bf

0q;j

taken as constant. It will d=crease rapidly

with the increase of the tzmperature. In Plac-

zek’s theory it was customarily taken as con-
stant.

In the case of the Stokes lines, the increase

due to the exponential factor is not very large

but as the decrease due to the diminution

) ‘cannot be
0

in (bf—) -with the increase of temperature is
0Gi/o

considerable, the net result will be a decrease
in the intensity. For anti-Stokes lines, the
increase due to the exponential factor is very
large but due to the other factor it is pulled
down to a certain extent, the result being an
ircrease but not to the expected extent. In
the case of calcite, the decrease in intensity of
the Stokes lattice lines is very large which

shows that the diminution of (%ﬁ_) with rise
0

1
of temperature is correspondingly very
large. Hence it becomes predominant in the
case of the anti-Stokes lines, the result being
a decrease in the intensity of the anti-Stokes
lines alsc. The ratio of intensities of the
Stokes and the anti-Stokes lines is, however,

unaffected by this variation in (gg—) with
- o

temperature. :

The author is thankful to Prof. S. Bhaga-
vantam for the interest he has taken in this
work. ’ '




