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This analysis of the changes in the macro-
economic system brings dynami¢ economics
into a line with the analysis of the motion of
a system of particles, »iz., motion of the centre
of gravily and motion about the cenire of
gravity.

Anelaboration of the theory, with illustra-

tions from Indian economic data will soon
follow.

Depariment of Statistics,
University of Bombay,
November 29, 1949,

K. S. Rao.

ON THE COOLING CORRECTION IN
CALORIMETRY

AN idea of the relative contributions of radia-
tion and convection 1o the heat losses or gains
in the laboratory experiments on calorimeiry
(in which a copper calorimeter is hung inside
a bigger copper vessel by means of lhreads)
can be obtained in the following way. For
small differences of temperature, the rate of
heat loss (which ineludes radiation and con-
vection) is given by Newton’s Law of Cooling.
Expressed in symbols, this law is:
92 —K (0-0),

where ‘dQ’ is the amount of heat lostin the
interval ‘dt’, ‘k’ a constant depending upon
the nature and extent of the cooling body, the
nature and pressure of surrounding gas, the
shape, size and nature cf any other vessel
which surrounds the cooling body. 4 & 9 are
the temperatures of the body & surrounding
medium respectively. If ‘m’ is the mass of
the cooling body, ‘s’ ifs sp. heat, and "%’ the
fall in temperature in interval ‘8¢’ in which
it has lost heat by an amount ‘d@’

dQ = ~— ms &9
e ms
——— = 2
or 5t (8 — Bp) K (2)

Thus if ‘k’ is calculated by inserting fhe
value of the rate of fall of temperature-——%—i,
at a certain temperature 8 in 2, the heat loss
‘dQ’ in an interval ‘3t’ can be calculated from (1)
and if the superficial area of the cooling body he
known, therate of heat loss per unit areais
also easily calenlated. This gives tbe total heat
1ogs. If the body be assumed to be behaving
as a black body, the rate of heal loss due to
radiation per unit area from il can be calculat-
ed by the Stefan-Boltzmann Law. Thusifiis
temperature be T°A & T%A be the temperature

of the surroundings, this is given by, o(T-T.Y
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where ‘¢’ js Stefan's constant. The assump-
tion that the body is behaving like a black body
is highly artificial but it gives an upper limit
of the heat loss due to radiation. Comparing
this value with the one which gives the total
heat loss, as calculated above, the relative con-
tribution of radiation is computed. For a
small difference of temperature of 5°C. between
the body and surroundings, the results of an
experiment on the above lines shaow that the
coniribution of radiation is 75%. Thus convec-
tion is certainly responsible for 25%{ of heat
loss and obviously more than 25%, as the body
is not a black body. This dispels the confusion
sometimes prevailing that it is radiation which
1s the all important factor.

Science College,
Patna,

March 19, 1950,

MaNQRaANJAN Prasao GurTA.

INTENSITY OF RAMAN LINES IN
BARYTES

THE temperature variations of the intensities
of the Stokes and anti-Stokes Raman lines in
barytes have been investigated by the author.
The method of intensity measurements adopted
has been described in a previous communica=-
tion.! All the Stokes lines, lattice as well as
imnternal, were found to decrease in intensity
with rise of temperature while the anti-Stokes
line corresponding to 73.6 cm.™", 462 cm.™, and
988 cm. ™}, showed a conspicuous increase with
the rise of temperature. The relative intensi-
ties for the 988 line are listed in TableI and

the S/A.S. ratio for the 73-6 cm.™! line in
Table II. -
TABLE 1

B o ~

% Stokes 988 cm.”? £  Anti-Stokes 988 cm,™

O o .

£ O

E Observad Calculated E Observed Calculated
300° K. 1} 1 30° 1 1
427° -84 1-03 383 1+3 9.9
517° .79 1.06 427 2492 4.9
526° 7 1.09 ) . L
- o TARLE II

Ratio S/ A.S. 73:6 cm.~! Raman line

. ﬁl’j
Ay, p—yg “ir  Observed
Temperature ¢ —;—f (y 'l'Fj') e T value
300° K. 1-42 1.40 1-35
427 1-28 1-26 1-25
517 1.23 1.21 1-20
595 119 1.18 -+ 15
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There is a decreas~ in inten¢ity of the Stokes
lines instead of the theoretically?® expected in-
crease and the anti-Stokes increases with rise
of temperature but to a smaller extznt. In the
case of C Cl; such a discrepancy has been ex-
plained ds being due to the anharmonicity in-
troduced by centrifugal force due to rotation.?
In the other cases that have been studizd it has
been attributed to the expansion of the series

polarizability « as ag+ Z (g—;) q i-.. by Taylor
n 0

being not valid for large values of q.% This

latter explanation is not correct as the Taylor

series expansion must be true though there is
a dependency of (DE) on tempzrature as a
0q/,

result of anharmoricity. Even wh2n an
attempt is made to take into account this an-
harmonicity by us.ng the wavefunction ootain-
ed from the Morse function instead of that of
a simple harmonic oscillator, the intensity of
the Stokes line should only increase though to
a different extent, with rise of {emperature.
So in an actual case, if it is assumed that the
scattering from molecules in the higher states
is not much more than those in the lower
states and that {ransitions involved 1n the
forrmation of the Stokes line are less probable
than those in the case of the anti-Stokes line,
we can understand the observed decrcase in
intensity of the Stokes line with the rise of
temperature.

Physics Department,
Indian Institute of Sci.,
Bangalore-3,

March 22, 1950.

P. S. NARAYANAN.
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ABSORPTION S&PECTRA OF TELLU-
RIDES OF ANTIMONY AND BISMUTH

Tur author has stuildied the absorplion spectra
of SbTe and BiTe molecules in the vapour
state at high temperatures using a graphite
electric furnace. None of th2s2 molecules has
been studied previously, eitber inemission or
in absorption, Several band systzms have
been observed and studlied in detail. The
band-heads have been measured and the band
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systerns analys=d. The following table gives
the various band systems observed and the
values of the molacular constants deducel from
the vibrational analysis of these systems.

TABLE 1

Molecule System
Region in A U.

Molecular constants

n it rr ’ P

Pp We Wy Xe We WelkKoy
ShiTe 1 2383-2260 43553 2344 -20 314:50 0-48
BiTe 1 2942-2814 e 2085 042 ., ‘o
B‘}Te IT 2454-23892 .. 2035 (-52 i
BETE ITI 2390-2315 42870 2)8-5 (0-32 164-40 0-12
BiTe IV 23714-2279 43116 23853 ©-52 263.00 0-96
BiTe V 2276-2200 or 2085 0-52 .o -

For all these band systems analysad Condon
parabolze have bzen drawn. These, in general,
are narrow as would be expected from the
nearness of w,” and w," valuzs.

In some of thase mz2asuremants the absorp-
tion bands of the mo>tals Sh, or Bil., also

appeared prominently. Thesse spectra how-
ever, are easily identified since thz2y are well
kRnown from the detailed studies of Nakamura
and Shidie, Almy and Sparks. Fortunately
they do not overlap with the spz=ctra of the
SbTe o1 BiTe molecule and hence do noat inter-
fere with the present m2asurements.

The author wishz3s to express his thanks to
Sir K. S. Krishnan, F.R S. uadar whos2 super-
vision the work was done.

Physics Department,
Lucknow University,
L.ucknow,

March 13, 1850,

C. B. SHARMA.,

ABSORPTION SPECTRA OF ANTIMONY
AND BISMUTH SELINIDES

TaE absorption spectra of ShSe and BiSe have
been studied in the vapour state at high tempe-
ratures using a graphite eleciric furnace. None
of these molecules has been studied previously
cither in emission or in absorption. Several
band systems have been observed and studied
in detail by the author. The band-heads have
been measured and the band systems analyseu.
The following teble gives the wvarious band
systems observed and the value of the mole-
cular constants deduced from the vibrational
analysis of these sgystems,

For all the band systems analysed Condon
parabolae have been drawn. These, In general,
are narrow as could be expected from the near-
ness of w.” anad w;” values.



