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TWO MORE PLANETARY SYSTEMS

OpservaTioN has at last come 1o the aid of
theory which had given conflicting verdicls on
the uniqueness of the Solar System. A planot-
ary companion to the 61 Cygni system has
recently been discevered by Dr. K. Aa. Strand
(Feb. 1943) from a study of parallax observa-
tions of the star. A poriodic deviation from
the Keplerian orbit was found for the system,
and this can only be due to the presence of
a third body (61 Cygni C) of small mass.
61 Cyeni C is Tound to be sixleen times as
massive as Jupiter and very feebly luminous.
It can, thercefore, be classilied as a planet,
Reuyl and Holmberg (Jfan. 1843) have aboud
the same time discovered a non-golar planetary
body of coven smaller mass in the binary star
system, 70 Ophiuchi.  As  both  the  stavs,
61 Cygni C and 70 Ophiuechi, are within 10 par-
sees of the Sun (Jeans, 1929¢), it is significant
that two other planclary systemse have hoeen
discovered quite close to our Solar System. -
These observations very much weaken the
case for the tidal theories of Jeans (1919) and
Jeffreys  (1929), according to which planalary
systems  should be very rare. Jeans (1920)
estimales that on his theory. about one planct-
ary system in the whele of the galactic system
should be formed covery 5,000 million years,
This gives us at the most two planctary systems
in our galactic system, il we lake the age of the
Universe to be belween 109 and 101 yeavs.
Planctary systems have hardly any chance of
being formed on Lyttleton's binary star colli-
sion theery (1938). .
Banerji's Cepheid theory (1942), on which
a star passes an oscillating Cepheid at a mode-
rate distance and disrupts it, makes the hirth
of planetary systems much more probable.
We shall quote Banerji on this point (1942a),
“One conclusion seems to be irresistible. Tf
the theory be correct in its essentials, there
may be more planetary systems than at pre-
sent supposed”. Banerji’s conclusion is fully
borne out by the recent observations.
It may be remarked that the author has

recently advanced a  Cepheid theory of ithe
origin of binary stars (Sen, 1941-42), which
makes. it possible for binary stars to possess
planetary systems. -Radiation of cnergy  and
consequent increase of angular velocily causes
a Cepheid to break up into a double star sys-
tem. The [(ilamentary rvibbon connecting  the
two stars may condense into planets.
Department of Mathematics,
Allahabad University,
August 7, 1943, H, K. SeN.
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EFFECT ON B.H. CURVES OF
ELECTRIC CURRENTS THROUGH A
TRANSFORMER CORE

Tur B.H. curves for ferromagnetic materinls
as obtained on a cathode-ray oscillograph pro-
vides a good visual and photographic methnd
for studying the wvariations in the magnaetic
properties of these materials with various phy-
sical changes. The hysteresis loop can  be
obtained on the oseillograph provided only
with electrostatic deflection plates (Fig. 1) if u
l'erglstance (Ry) is included in scries with the
primary coil of the transformer, and a suitable
phasing condenser (c¢) and resistance (R,) are
present in the secondary circuit. The magnetis-
ing force is proportional to the primary cur-
rent and thus to the voltage built in the series
resistance (R,) and this is applied after ampli-
fication for horizontal deflection of the beam,
while the voltage in R, is proportional to B
and is applied after amplification o the plates
giving vertical deflection,
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With .this circuit we have tried to study any
change in the loop if simultaneously with the
current through the primary or secondary coils,
we 'send an electric current through the iron
core of the transformer (shown by arrows).
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Aq, As Amplifiers

Some change would not be unexpected on
general theoretical congiderations as in each
cycle of current passing through the primary,
there is a reversal of the magnetic field
through. the core and the spin axis of the mag-
nesting electrons would reverse in direction
each time. - Now if, in addition to this magnetic
field acting on the core, an electric current was
to. traverse it, the flow of these myriads of
electrons may interfere with the free reversal
of the spin axes and produce a widening of
the hysteresis loop.

A photographic exposure of the hysteresis

pattern was obtained on the camera plate, first

Fig. 2

in the normal condition, i.e., without current
in the core and then without disturbing the
position of the camera or any other part of
the apparatus, the current through the core was
switched on, and a further exposure given on
the same plate.

With D.C. current upto 5 amps., the two
patterns are completely superposed showing no
frace of change. Same result is obtained, with
the direction of the current reversed (Fig. 2).
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With an A.C. current (3 amps.), and same ire-
quency . (50 cyc.) -as that flowing through: the

"coils, a Dbroadening of the loop takes ‘place

.(Fig. 3), with the peculiarity that the ‘wideti-
ing is marked only during the two gquarter
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cycles when the magnetising current is increas-
ing on the positive side or.on the negative side. .
During the quarter cycles when the magnetis-
ing current is decreasing the two traces are
superposed. With the A.C. currents induced
effects in the coils have to be taken into con-
sideration. But the change depicted is quite
peculiar and although induced effects will he
there, the atomic magnetic properties may also
have to be considered.

However, we are carrying on these experi-
ments along with other variations as to tempe-
rature, etc.,, which will throw more light on
this phenomenon. We owe our gratitude to
Prof..J. B. Seth for tacilities provided for this
work. "

Physics Laboratories,
Government College,
Lahore,

July 27, 1943.

1 K. Kieiselheimer, J. Sci. Just.,, 1942, 19, 137. 2.
Reyner, Caihode Ray Oscillograph. '

H. R. SARNA, -
P. N. KaLia.
Jarz DyalL DHINGRA.

SPECIFIC HEAT OF SOLID CARBON
DIOXIDE

IN a symposium of papers! which appeared ‘in
the Proceedings. of the Indien Academy of
Sciences, the Raman theory? of specific heat
has been applied to many elements and simple
ionic compounds, namely, rocksalt and sylvine. -
The thermal energy of rocksalt calculated on
the basis of the discrete, though weak, Raman
lines reported by Fermi and Rasetti? for a
single crystal has been shown by the author®

to be in good agreement with the experimental

data. In the present note, the investigation
has been extended to molecular compounds.
Sirkar and Gupta® have observed an intense
and sharp Raman line at 58 cm.—~1 for solid
carbon dioxide, besides the inner frequencies
of the molecule. The latter, however, attributed



