SEPTEMBER 1936]

CURRENT SCIENCE

175

RESEARCH NOTES.

MATHEMATICAL AND PHYSICAL.

A Condition for the Complete Reducibility
of Representation of Finite and Infinitesimal
Groups. - Brauer (Math. Zeit., B. 41, 330-339) has
given a set of conditions for all representations
of a group (it may be a half group—i.e., the
associative law of multiplication holds and the
existence of an inverse element of an element
need not be true) to be completely irreducible.
If G is the group, then the condition he gives is
that it is sufficient for complete reducibility of
all representations, if the same is true for all

‘gg], where A and D

are irreducible, 4.e., he has reduced the problem
to the case where the representation consists of
only two irreducible parts. The method of
proof can also be applied to obtain a set of condi-
tions for the complete irreducibility of a given
representation (not all). He also proves the corres-
ponding theorem for infinitesimal groups. With
the same method he obtains that all representa-
tions of a half-simple infinitesimal group are
completely reducible, a result which was proved
earlier by Wander Waarden and Casimir, by infini-
tesimal methods using known formula about the
structure of such a group. His methods of
proof are simple and makes nse of elementary
results from the theory of group representations.

K. V. L

On Certain Tamberian Theorems, with
Asymptotic Values of Exponential Character.—
Avakumovic and Karamata (Math. Zeit., B. 42,
345-356) have obtained certain sharp results
concerning the asymptotic relation between the
value of the Laplacian transform

representations H = [

J (o) =27 / e 0l d {A(D)} and A(?).
0

Such kind of problems were at first considered by
Hardy and Ramanujan. The authors have

proved that if Jis) = Azfe*, then
log A(f) ~ 2 #1. {cr=:lc-—>0}.
They have also obtained the finer ineqguality
log Alf) =2 ¥i+ 0 [télé'g"zj‘,

with the assumption that A(#) is mouotonic.
(A less stringent condition also is sufficient.) Certain
generalisations of these theorems are also given.
The authors are publishing as part II their results
when.

J (o) = e*® L (z) [1+ 0(1)]

_ Where L (z) is a
slowly increasing function.

KV, L

Measurement of the Angular Momentum of
Light.—It {follows from the electromagnetic
theory of light that a beam of polarised light
exerts a torque on a plate of doubly refracting
crystal which alters its state of polarisation.
The same quantitative result is obtained if an

angular momentum of g;r is ascribed to a quan-

tum of left-circularly polarised light. This torque
has been now experimentally detected in spite of

its smallness by Richard A. Beth. Details of
the experiment are given in his paper in the
Physical Review, 1936, 50, 115. The under-
lying idea was to send a beam of suitably
polarised light through a quartz wave plate which
was suspended in vacuum by means of a fine
quartz fibre. To increase the torque acting on
the plate, the light, after passing once through
the suspended wave plate, was reflected so as
to pass again through the plate in the opposite
direction. The whole apparatus was mounted
on heavy cast iron brackets attached to a brick
pier. The one inch circular wave plate was hung
up by means of a quartz thread 25 em. long hang-
ing in a quarter-inch hole bored through a copper
cylinder of two inches diameter. The upper end
of the fibre was attached by means of shellac to
a ground conical stopper which fitted the cylinder
and was made air-tight with Apiezon grease.
Light from a three-millimetre tungsten ribbon
filament F was focussed hy a fused quartz lens I.
through a large Nicol prism N and then through
a fixed quarter wave plate B which was attached
outside the vacuum chamber in a brass ring
so that it could be rotated by known amounts.
The light then passed through a fused quartz
window W at the bottom of the vacuum chamber,
then through the suspended plate M and came
to a focus at the aluminium reflecting layer at the
top of another fixed quarter wave plate T above
M. The suspended plate itself was a half-wave
plate for that wave-length A, for which B and T
were quarter-wave plates. The axes of M were
at right angles to those of B and T. The light
path was not more than 10° to the vertical at any
point while the axis of the light beam was vertical.
The rotation of the plate M was observed by
means of a small mirror m attached to the fibre
and a telescope and scale arrangement. With
this arrangement no light energy reached the
fibre and most of the light was reflected out of the
vacuum chamber so that fluctuations due to
unequal heating of the fibre and the light pressure
on the small mirror m were minimised. The
effect of other wave-lengths than A, was also
calculated. The results of about 120 observa-
tions showed that the torque observed was of the
sign and order of magnitude required by theory.

T. 8. S.

On a Simple Nuclear Model.—Treating the
nucleus as a gas obeying Fermi Statistics and
consisting of protons and neutrons, K. Bechert
has developed a simple theory (Zeils. fiir Physik.,
1936, 101, 721) which correctly gives the varia-
tion of the chemical atomic weight A with
the nuclear charge Z. The potential energy of
the neutrons istakenas Vy, (r) = — C forr < ¢
and O for » 2> a. The radius of the nucleus ‘¢’ is
set equal to ¢ ¥A where A is the atomic weight
and ap should be of the order of 10-33 ¢em. The
potential energy of the protons V# is supposed
to consist of two terms, one V, due to the Coulomb
repulsion hetween protons and another Vzy due
to the attraction hetween protons and neutrons.
V. satisfies the Poisson equation while Vrxn ig
taken to be =—C for r< ¢ and 0 for » > a.
The essential boundary condition is taken to bhe
that V5 should be finite at » = 0. With these
assumptions the final formula is deduced that



176 CURRENT

A

(1) =21 0-600 (23 - 0- 115041 4 0.010 £24
A
where == 12.5,5"-(‘1033 < 1land ¢ = ;1: with
Qaiage

BRI EIE P TR/ ARE

The theory also gives the formula

/
9] ,Nﬁ 110403 .,v‘ whore N == A — %
7 4 A
.
which is similar {o the equation :\I s (4O m.,-{L
v = A

given by leisenberg,  ax comes out to be equal
Lo 5.6 3 1071 em. so that the nuelear radii come
out to 21 times smaller than those given by
Gamow.  The variation of the chemical atomic
weight with nuelear charge is however very well
represented by the formula (1) dedneed from this
Lheory,
T 8. S

Micro-Luminescence of Chemical Reac-
tions.  The phenomenon of chemi-luminescence,
where o part of the energy of reaction appears as
light., has been stadied extensively in a number of
cases, with the aid of spectral and other common

devices, By using instead, a highly scnsitive
photo-cleetrie  counter, Re Audubert (Jowrn.
de Cheme  Phys., 1936, 83, 507) has now dis-

covered that a large number of commaon reactions
such as the neutralisation of a strong acid by a
strong base, are accompanicd by an extremely
feoble emission of Hght in the ultra-violet region
aboul. 2000 8.  The essential character of this
micro-luminescence  is thatt the  quantum  of
energy liberated is considerable and of the ovder
of 150,000 cal. per geam mole. Such high values
cannol easily be accounted for from the point of
view ol classical chemical mechanies.  The author
has tentatively suggested among others that this
may be due to privileged collisions between highly
activated molecules (collisions of the fourth kind 1)
M. AL G

Geologic Deductions from a Thermal Equa-
tion. I ix generally  admitted  that  radio-
activity  the ehiel souree of thermal energy-—is
targely confined to the outer parts of the Titho-
sphere,  Sinee the rocks that eontain the radio-
active elements are conlinuously  involved  in
crosion and deposition, the source of energy is
migratory tooa cerlain extent.  Such migration
of material eanses variation in the horizontal and
vertical  distribution  of  radio-active  elements
which acecording to Justin De Lury (Journal of
Cleology, 44, No. 1) results in differential
thermal  effeets of greal importance.  Atter dis-
cussing the views held by different, authors, he
has attempted Lo derive a thermal equation to
explain the causes of the frequent distortion of
fhe sial layer. By a series of arguments he tries
to correlate his geophysical ideas with the major
problems  of - petrogeneses.  According to  him
hatholiths are large masses of horizontally moving
magma, generated not at great depths but at
comparatively shallow regions. e also ques-
tions the universal applicability of the idea of
differontiation, as the only cause fov the variation
noliced in igneous rocks, and suggests that
assimilation may have plaved an equally im-
portant. role.
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BIOLOGICAL.

Androstendiol, a Bisexual Hormone.—Prof.
Dr. Adolf Butenandt of Danzig, a world authoritiy
on the chemistry of Sex ITormones, has an in-
toresting note in Forschungen  wnd  Forischritie
(12, No. 17, 218) on the preparation of what he
terms a “bisecxual hormone,” that is, a hormone
which on administration to animals is capable of
developing both the male and the female sex
charvacteristics.  The male sex hormone, Testo-
stervon, is now known to be an unsaturated tetra-
cyclic oxyketone of the formula ¢ ,T1,, 0., while
the female sex hormone, Oestradiol, is an un-
saturated  tetracyclic  aleohol  represented by
1o He O Oestradiol can therefore be theoreti-
ally obtained by the simple removal ol a molecule
of methane CIL,; from Testosteron. It is probable
that this transformation actually takes place in
nature because a very rich source of Oestradiol
is, paradoxically enough, the urine of stallions.

This close chemical relationship of the two sex
hormones led Butenandt and his co-workers to
consider the possibility of the synthesis of a
bisexual hormone. 1t has been known for some
time that the catalytic hydrogenation of Qestra-
diol  saturates its  double bonds and yields
a produact, Hexahydro-cestradiol, which not only
has none of the physiological properties of the
parent substance but on the contrary exhibits to a
slight degree the properties of the male sex
hormone.  Morve rvecently, it has been shown
that the introduction ol an oxygen atom to a
molecule of Mestosteron yields a product, Oxo-
testosteron, which on administration to female
mice induces costrug.

These experimental results were followed by
Butenandt who, starting from Cholestrin, has now
synthesised an unsaturatoed aleohol which he names
Androstendiol,  This substance on administration
to castrated male animals induces in them the
development of the male sex organs.  The
animals also develop the secondary male character-
istics.  Androstendiol, on the other hand, when
administered to a castrated female animal hings
abouti  the corvegponding  development of the
female sex characteristies in the animal.

The structural formule of these complex sub-
stances {given in the original paper) reveal that
although their physiotogical actions are so pro-
foundly different, yot Lheir ¢hemiecal relationship
to one another is very close indeed, Further work
on Androstendiol and its transformations is in
PLOgIess. KMMENNAR.

Nitrogen Nutrition of Sugarcane.—{U.K. Das,
Plant Physiol., 1936, 11, 251-31 R).—Plots of
sugarcane, variety 11 109, were grown for 24
months at the Experimental Station in Honolulin
al 3 levels of N-fertilisation @ 138, 266, 645 1bs.
N per acre applied as (N1Hy)s SOy Increased
applications of N increase the size of the leaf,
the rate of leal and  joint formation and the
ate  of  elongation. N favours tillering and
increases the yield of cane, but in the high N
series the vyield was depressed considerably in
the later months because of mortality of cane

from lodging. Water, reducing sogars  and
electrical conductivity of the sap increase

with increasing N applications. Sucrose determi-
nations showed that it decreases with increasing
N applications. Seasonal variations of these






