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Research Notes.

Almost Periodic Functions in a Group L

THE theory of almost periodic functions built
up by Bohr, Wiener, Besicovich and others
has been extended in & remarkable manner
by Nenmann (Trans. Am. Math. Soc. 36,
No. 3). The theory of representations of con-
tinuous groups developed chiefly by Weyl (lor
an account of the theory see Weyl ¢Group
Theory and Quantum Mechanies’) was shewn
to include the theory of periodic functions
as & special case. The determination ot
a canonical system of representations by
meang of which every representation of the
group can be expressed corresponds with
the problem of determination of a set of
orthogonal funections by means of which
every orthogonal function can be expressed.
The notion of almost periodieity which
was defined by DBohr for the case of
functions f (x) which are defined in —eco<®
< oo gnd which are continnous has now been
extended by Neumann to the ecase of
funetions detined in any group G of an
extremely general type. The definition he
gives is this. Let f (#) be a function defined
in G (x denotes an eiement of the group)
Next let M be the aggregate of all functions
fa (x)=f (2a), where a depotes the various
elements of the group. Now given any
sequence of functions f, fo, .. -vy s« .. Of M
if we can find a subsequence f)ll fy f
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......such that the least upper bound of
| f)iv'_f,\pl —>0 as v and u tend to oo then

the function is said to be right almost
periodic. In a similar manner the left
almost periodicity is given.

The chief difficulty that was encountered
was to find the analogue of the Bohr-mean

T

y.e., Lt. 1 as$ the groups con-

? :Tﬂ_}mﬁ/f(w) d.r group
T

sidered are not assumed to be topological.
Neumann overcomes this difficalty - by
defining & new mean In Part I. Neumann
uses his resuiis to deduce fundamental
theorems concerning the representation of
groups, which were given in case of various
gpecial groups by Weyl and Haar., It
iIs also shewn that this theory of almost
periodic functions is the widest range over
which this theory of representations holds
without any loss of generality. Part IV
deals with the relations of this theory when
the group Lhas a topologicai structure and

with the determination of all almogt
periodic functions belonging to the group.
In Part V it 18 proved that the maximal
amount exists in abelian groups (subject
to certain topological restrictions). Wae
awailt with great interest lvis further memoirs
on the subject.
K. V. 1.

Asymptotic Partition Formuylae IIL

PARTITION Into k'™ powers by Maitland
Right. Acta Mathematico, 63, pp. 113-91.
Haidy and Ramanujan have determined
the order of p (n), i.e., the number of parti-
tions of » by means of the celebrated
method of approximating the contour
integral for p(n). The author here pro-
poses to determine the orders of p (n),
i.e., the number of partitions of » into [t
powers. Hardy and Ramanujan had to
deal with the singularities of the elliptic
modular fnnection and the known trans-
formation theorv of the function was of
great help in finding out the nature of the
function near a boundary point. In the
case considered by the author the generat-
mg funcfion did not possess any general
transformation theory and therefore a good
deal of his paper is devoted to the develop-
ment of a transformation theory of the
corresponding generating function. He
obtains a formula for p, (n) which generalises
the Hardy-Ramanujan conjecture, wiz.,
p, (n) = B, n 27 %2  Anb and also gives us

the order of the error.
K.V.I

Equilateral and Equiangular Hexagons
in Space (The Carban Six Ring).

K. R. GuNJikaAR published about a year
ago in the Journal of the University of
Bombay an investigation of the constryc-
tion of equilateral and equiangular polygons
in. space. He only congidered those cases
for which n < 6 where = i3 the number of
the sides of the polvgon. 1t is only when
n=>0 thera is any mathematical interest
in the problem However the case n=6
is of special interest to the organie ehemist.
The investigation of the same problem has
been recently published by P. C. Henriquez
in the Proceedings of Koninklijke Akademie
van Wetenschappen te Amsierdam on the very
same lines of Gunjikar without noticing
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his work. We will, however, give here
the solution of the problem as given by
Gunjikar. Let ABCDET® be the polygon,

§ denote the complement of the angle
between two adjacent sides and let a, 83, y
be the angles made by the planes ABC,
CDE and EFA with the plane ACE.
() If a=B=y, a is Imaginary for #<60°,
there is one hexagon for each 6 if 0 lies
between 60° and 120° and two such hexa-
gons for each 0 if 8 = 120°. (ii)If q, B, v
are not all equal, then o and 8 can be
determined satisiying certain conditions,
if ¢ is kpown. This is really a very
interesting result. For real values of
a, B, v, ¢ should be = 60°. If 8 lies
between 60° and 120°, ¥ can vary befween

a— o
+ cos™! [4 6053 - cot g]:.-md if 8 is greater

than 120°, ¥ ean vary between + c¢os?
( /3 cob 'Z) . Henriquez has given in his paper

the above results of Gunjikar. The sofutions
(1) correspond {o the ‘npon-deformable’
ring and the solutions (2) correspond to the
deformable ring. Henrigquez has also given
in his paper a discussion of the double six
ring {(two 8IX rings with one side common)
which 18 new.

p—

N. ®. N,

The Structure of Crystals,

Taee recent issue of Zeitschrife fir Kristal-
lographie is devoted to papers on crystal
structure. The subject has become, of late,
a controversial one. The controversy lies
in the understanding of the nature of real
erystals ocecurring in nature. For example,
if a real crystal possesses a perfect luttice
so that the crystal planes responsible for
the X.-.ray refiection are ali parallel, then
the reflection of a parallel incident beam
of X-rays should occur only within a few
gsecondg of the arc in the neighbonrhood of
the Bragg angle. Actually it is not so.
To explain this diserepancy, Darwin intro-
duced the idea of a mosaic structure with
the assumption that the crystal planes which
should be strictly parallel in an ideal crystal
are not 8o in the cage of a reat crystal.
Later on, other mosaic theories were for-
mulated by Smekal and Zwicky. According
to Smekal’s theory, a real crystal contains
many pores and cracks running throughout
the erystal in a manner sucl that the total
volume of the pores and cracks is by far
negligible compared to the volume of tho

- crystal.

According to Zwicky’s first theory
cracks will develop in a growing real crystal
due to the contraction of the suarfaces
which are shown to bear great stresses,
According to his second theory, a real
crystal 15 a space lattice with a secondary
structure throughout the volume. Accord-
ing to Zwicky, the erystal with the secon-
dary structure is more stable than the
perfect crystal. The Zeitschrifi contains two
of 1ts papers by Buerger, Bucirger has
levelled a caustie criticism gver Zwicky's
theory of the secoundary strocfure citing
many experiniental ecvidences, Apart from
his eriticism, he has presented in his other
paper an account of his theory of the line-
age structure of ciystals, According 1o his
theory, a real crystal 1S a ¢ontinuoilts one
but branched. Xach branch s called a
Iineage and each lineage is an ahmost
straight line lattice. lle shows that his
theory is supported by many experimental
evidences including the X-ray results. The
Zeitschr fi contains also a paper by Buckley
who has eriticised the existing mosaic
theories. 1In his paper he has given & brief
account of each theory and has pointed out
that they need correct interpretationg of
experimental evidences supported by right
theories. He has criticised the Darwin
mosaic on the gronnd that it assumes in-
homogencity in a real crystal just to inter-
pret the Xeray results while there are many
more experimental facts to support the
idea that a real erystal i3 a homogeneous
one. The Zeilschrift contains also many
more 1mportant papers by Smekal, Goetz,
Taylor, James and ofhers.

N. 5. N,

Artificial Radioactivity produced by Neutron
Bombardment.

In the Proceedings of the Royal Sociely
(1934, 146, 483}, E. Fermi and his collabo-
rators have given a collected account of the
resulte obtained by them by bombarding
various elements with neutrons. In this
process new isotopes of elements have been
obtained which do not correspond to known

- 8table watopes, but are unstable and dis-

integrate with delinite half-value periods,
This induced radioactivity was first dis.
covered by Curie and Joliot and has been
deseribed in & provious note ia this Jouraal,
While Curie and Joliot used a-particles as
migsiles and were thus lintited to & study of
the light oloments only, Fermi and hiy
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co-workers have used neutrons and have
been able to observe induced radioactivity
in almost all the elements with only a fow
exceptions. The paper contains a table at
the end which gives all their results at a
glance. The probable aetive isotope
produced by the neutron bombardment, 1ts
hal{-value period, the intensity of the acli-
vity, mean energy of the B-rays emitted and
the presence or absence of v-rays, are all
listed. The presence of an active product
having a half-value period of 13 minutes in
the case of Uranium had been previously
interpreted on the assumption that a new
element of larger atomic number than 92
was responsible for this particular activity.
Another component of half-value period
90 min. is also found fto give reactions
similar to those of the 13 min. product and
both are concluded to be elements of higher
atomic number than 92, probably being
isotopes of one such element. The other
resttits obtained are (1) that a large
percentage of chemical elements can be
activated by mneutron bombardment ; (2}
that most of the neutrons that meet the
nucleus produce an active atom; {3) that
the active product is sometimes aun isotope
of the bombarded afow, but in other cases
its atomic number 1s less by one or two
units (the former alternative was observed
with five heavy elements, while the light
elements conform to the latter alternative);
and (1) that only electrons have been found
to be emitted under the radioactivity but
no positrons have been detected. These
interesting results will no doubt prove
valuable for nnderstanding the constitution
of atomic puclel.

The Liquefaction of Helium by an
Adiabatic Method,

EXPERIMENTS with liquid helinm have led
to discoveries of great importance such as
gsupra-conductivity, but so far only four or
five laboratories are equipped wibth the costly
apparatus necessary for liquefying heliumn.
Even these use a method that has a very
low efficiency, viz., the method which utilises
the Joule-Thomson effect. 1t is well known
that an adiabatic expansion method would
be very much more efficient, but expansion
engines working at such low temperatures
have not been so far designed. The piston
has to be air-tight and yet move without
friction—a process which is ounly possible
when a suitable lubricant can be found. 1In

e

the case of awr Ulaude made use of the
liguid atr itself as the lubricant, but even
suchh an artifice is impossible in the cage of
liquid helium because it would have very
low lubricating properties.. But Prof. p.
Kapitza has now devised an expansion
engine which overcomes these difficulties
and can produee liguid helium at 2 litres
per hour wusing 13 litres of liquid nitrogen
per litre of liquid helium for preliminary
cooling. The new design is fully described
in Proc. Koy. Sor. (1924, 147, 189). Com-
pressed heliam enters through the inlet tube
1nto & heat exchanger A and is then cooled
to 66° K. by passing round a ring-shaped
container having liquid nitregen. It then
goes through another heat exchanger B to
the expansion engine and thence to a third
heat exchanger C and back through B to the
compressor. . After a few circuits the cool-
ing 13 such that part of the helium leaves
the expansion engine in the liquid state, but
the liquid helium is not separated out in
this way. Instead, part of the high pressure
helium, after passing through B,. goes
through C where it is cooled by the up-
coming heliumm from the expansion engine,
and then passing through a fourth heat
exchanger D, it passes through an orifice
into the liquefaction vessel where part of it
liqueties on account of the Joule-Thomson
cooling. The unliquefied gas goes back
through D and C and goes back to the
compressor. A throttle valve 1Is used
between D and the liquefaction vessel from
which the liguid helium can be drawn off,
Details of the design of the expansion
engine and the heat exchangers are givenr in

the paper.

The Statement of the Third Law of
Thermodynamics.

ATTEMPTS have been made fo make a
simple and rigorons statement of the third
law of thermodynamics ever since its for-
mulation. One of such statements associates
zero enfropy with the lowest energy state
(lowest quantum state). The criterion 18
often found to be either unnecessary or
insufficient. A crystal of diamond is of
zero entropy at the absolute zero of tempe-
rature, but is not in the lowest energy state.
Crystalline solutions, on the other hand, are
presmimably in their lowest vibrational levels
though the entropy cannot be taken as
zero. Another statement of the third law

| ascribes zero entropy to a perfectly ordered
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condition. Perfect order is undoubtedly a
suflicient criterion though not a necessavy
one, as for instance, in the case of mozaic
crystals, degeneratc gases or electrons in
metals obeying Fermi statigtics. The prin-
ciple of the unattainability of the absolute
zero suffers from similar defects. Thus a
concise statement of the third law has often
proved a bit elusive.

The discussions of Eastman and Miluer
(7. Chem. Phys., 1933, 1, 411) and of Rode-
bush (J. Chem. Phys., 1934, 2, 668) make it
clear that a system which ig an exception to
the third law (¢.g., glasses, solid solutions)
differs significautly from other phases ab
the absolute zero only in the fact that the
exemplars of the system differ among them-
selves and comprise of themselves a large
number of distinguishabte states. It 1s this
indefiniteness, which 1s imposed by the non-
selective character of the process of forma-
tion of the system that contributes towards
a fNnite entropy at absolute zero. o it is
suggested that a simple, comprehensive and
sufficiently restrictive statement of the
third law may be made in the form that
‘““The entropy of any phase of sharply spe-
cifiable energy is zero abt the absolute zero.”

K. 8. . D.

Cataphoresis of Proteins,

WorkERS In the field of Colloid Chemistry
and allied branches of Science will be deeply
interested in the contribution by Kemp
and Rideal (Proc. Roy. Soc., 1931, 147A,
1-21) on the Cataphoresis of Gliadin. They
have by employing the microcataphoretfic
method, studied the mobility of Gliadin
adsorbed on a fine suspension of Quartsz.
The Langmuir concept of adsorption of
gases by surfaeces has been applied to the
solid-liquid interface. The cataphoretic
mobility of quartz suspension is found to be
a function of the concentration of the protein.
The rate of adsorption of Gliadin by quartz
is found to vary with the sign and magnitude
of the charge on the protein, which in turp
is governed by the pH. The charge on the
quartz surface, however, is shown to depend
upon the ion eavironmont and not on pH.
The effect of strong electrolytes on Lhe
mobility of Gliadin adsorbed on quartz has
been studied from the theoretical and practi-
cal standpoint. [t has been shown that
the isoelectric point of proteing is proloundly
influenced by the ionic strength of the
medium. The acidic and basic dissoeiation

constants have been determined by poten-
tiomelric titrations and the isoelectric point
has been evaluated. The Debye-Huckel ex-
pression for eataphaoretic migration has been
found Lo held good for not too high nor too
low ijonic strengths. The deviation from
the formula, for the Catuphoretic velocity of
Gliadin at higher 10nic concentrations
(using Acetate buffers) has been shown to he
due to the adsorption of acetate ions. A#b
low ioni¢ concentrations, Donnan ejuilibriam
betwecn the protein particles and the inter-
micellary liguid resuifs in an unegual hydro-
gen-ion activity betwesn the two phases,
which in turn brings about a change in the
surface charge of the proteing, The impor-
tance of these considerations in the inferpre-
tation of Cataphoretic data can thus be

easily seen.
M, PV,

Invastigations on the Nature of Hemopoietin,
the Antian=zmic in Hog's Stomach.

L, Kreiy axD J. . WILKINSON (Biochem.
J., 28, 1631) in continuation of their work on
the preparation of concentfrates of hwemo-
poietin  from the press jaice of hog's
stomach (Bio hem. J., 27, 600), have come to
several interesting conclusiong with regard
to the nature of the antiansmic f[actors
present in stomach and liver. It is found
that when concentrates of the hog’s stomuch
extract which countain the antianvemic
thermolabile hemopoictin are incubated
in bifro with beef muscle, a relatively
thermostable hxmopoieticaliy active sub-
stance 1§ obtained. The product resemnbles
very closely the active principle present in
the liver and ‘it ean also be further concea-
trated into a form suitable for injections,

It is considered that the relationship
between the antianmmic prineciples 1in
stomach and liver is that of an enzyme to
the end-produect, the necessary substrate
being provided by the constituents of beef.
The action of this enzyme, hwimopoietin
results in the production of an end-product
which is also active in producing the rod
blood-cells. This latter principle is
gradnally stored up m the lLiver untit it is
regqrired by the body. It is shown that
this enzyme is dilferent from pepsin because
pepsin itsslf is not only climeally Inuctive
bub also cannot act similarly on beef muscle.

The results ol Klein and Wilkinson are
significant beoapse they roveal that it is the

I stomach which is really the seat of the
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production of the active hemopotetic sub-
stances, the liver merely functioning as a
gtorehouse. This observation 18 in con-
formity with the findings of Bence (Wien
Med. Worhk., 2, 1055) that if the stomachs of
pigs were completely removed and the
animals killed several months later, the
antianxemie principle could not be found in
the livers. In view of these findings the
liver therapy in the remission of pernicious
anzmia might be considerably altered.

H. B. S.

Suppiemental Light and Blooming in
Tropical Plants.

Tur effect of additional day length produced
by artificial illumination during the winfer
months upon 100 species of green-house
grown (chiefly annual) plants is reporfed
by Francis Ramaley (The Botanical Gazette,
1934, 96, No. 1). Among the plants which
were not affected in their blooming or which
were actually retarded by increased day
length there is a rather large proportion of
tropical species; while very few, perhaps
not any, tropical species are much hastcened
in blooming by increased length of light
exposure, Of the plants hastened 1in
blooming by supplemental light, most ave
natives of the temperate zone.

Standardization of Index Liquids.

THE identification of minerals under the
microscope by making use of index liguids
is becoming more and more common both
among mineralogists and chemists. The
liquids to be used shonld be eolourless,
chemically stable and should have as low a
volatility as possible. Many mincralogists
have been deterred from attempting to
prepare their own set of liquids by the
impression that 1t requires an elaborate
technique to fulfil the above requiremernts.
But J. J.Glass (American Mineralogist, 19,
No. 10, Oct. 1934) has shown that the
United States Geological Survey prepare 30
sets of standard liquids every year. Since
the determination of a large portion of
minerals involves the use of lignids between
1-470 and 1-740, the three components
which are made use of to prepare index
hqguids are Government otl (acid free, colour-
less, tasteless and odourless oil), monochlor-
naphthalene and methylene jodide. The
properties of these liquids under varying
conditions of temperature have been tested

and it has been shown that they maintain a
constant index. Since these liquids are
miscible with one another, they can be con-
veniently used for determining the index
range from [1-470 to 1:740. In further
discussing the standardization of these
liquids, he has shown that by using the
prism designed by C. S. Ross, a chart can be
prepared showing the relationship of angle
of minimum deviatioa and the desired index
of refraction. Since some of the liguids that
are used at the present time are likely to
change their properties including refractive
index, when exposed to light and air, the
suggestion of J. J. Glass might be usefully
tried in geological laboratories.

B —

Differentiation in Basalt Lava.

A DETAILED petrological study of platean
lavas of Antrim by S. I. Tomkeieff (Geo-
logical Magazine, No. 845, Nov. 1934) has
revealed that the vast area of basalt cover-
ing nearly 1,550 square miles can be divided
into two sets—the lower and the upper—
separated by an inter-basaltic bauxito-
latevitic zone. The lower layer is made
up of olivine basalt (dolerite), a typical
representative of hebridian plateau magma,
type. The upper layer 1s made up of two
contrasted types, viz.,, the Tholeiitic type
{Non-porphyritic central magma type) and
olivine basalt (dolerite) same as the lower
lavas. These lavas are packed with Zeolites
and the most prominent of them are
thomsonite, chabazite. levynite and gmeli-
nite. The rocks have been analysed which
show a gradual increase in the Niggli values
of fm, mg, and k downwards and a decrease
in al, ¢, alk. From this important observa-
tion Tomkeieff has been able to show that
there was gravitational sinking of olivine
without remelting. This is further supported
by tbe occurrence ol idiomorphic grains of
olivine in the lower zone as contrasted with
the allotriomorphie relationship of this
mineral with the felsparin higher zones. He
has further shown that this sinking of olivine
was accompanied by rise of volatiles which
is respounsible for the formation of abundant
zeolites. Since a great portion of the basait
is of the vesicnlar variety full of zeolites, he
has suggested that the lava contained 2
considerable quantity of water.
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Asphyxiation of Air-breathing Fishes
of Bengal.

TaE last number of the Jowurnal of the
Asiatic Sociely of Bengal (October 1934, 29,
No. 4, pp. 327-332) contains an account of
‘“ An Experiinental Study of the Asphyxia-
tion of some Air-breathing Fishes of Bengal ”’
by the late Dr. Ekendranath Ghosh, 'The air-
breathing fishes of India, such as Amphipnrus
cuchia, Clarias batrachus, Heteropneustes
fossilis, () phicephalug spp., Anabas tesindeneus,
Fluta alba, ete., ete., have, since a very early
time, been the subject of considerable biolo-
gical, experimental and morphological in-
vestigation. Usually a small vessel was used
for experimental work, but Dr. Ghosh used
a large tank for his experiments and thus
reduced considerably the chances of the
water becoming foul. He found that in his
experiments most of the fishes (Anguilla
anguilla, Clarias balrachus, Ophicephalus
stria‘us, O. puncialyus) survived under water
for much longer periods than was hitherto
possible, while Heteropneustes (=~8aczco-
branchus) fossilis, Mastaccmbelus pancalus, M.
armatus and IKhynchobdella arulcate could
not be ‘drowned’. In view of these results
the author concludes that the * fish in the
eariier experiments were asphyxiated as a
result of insufficiency of normal water rather
than for want of free air for aerial respira-
tion”. Dr. Ghosh has thus thrown
considerable light on the bionomics of the
alr-breathing tishes of India and has shown
that in experimental work on the air-breath-
ing fishes all possible sources of errors should
be e¢liminated to obtain satisfactory and

reliable data.
S, 1. H.

—— —

The Structure of the Corpus Luteum in
Lower Vertebrates,

J. T. CUNNINGHAM AND W. A, M. SMART
have examined the condition of the ovary
m the Amwmphibia and the reptiles after
ovulation induced by the injection of anterioy
extracts (Proc. Roy. Soe. Lond., Nov. 1934,
116, No. 798). It is seen that in Xenopus.
where alone ovulation occurred after injec-
tion, the follicle cells were rapidly absorbed
and no corpus luteum was formed. In
Lacerla, chosen as a type of oviparous
lizard, the same result is seen while in the
viviparous lizards like Anguis and Zooloca,
g distinet and well-developed corpus luteum
I5 seen, comparable with that in mammals.

The fuactions of the ecorpus lufeum in
various vertebrates are also discussed.

| = —]

The Brain of Fehidno aruleata.

A. A. ABBIE has made a signal contribu-
tion to our knowledge of the mammealian
brain in his work on FErhidna (Phil. Trans.
Roy. Noc. Lond., 193L, 224 B, No. 509).
Woiliing under the direction of Prof. A.
Kappers, the foremeost authority on the
structure of the mamnalian brain, he has
emphasised the primitive characters of the
brain of Hehidne and shown its similarities
with its ally, Ornithorhynehus, The brain
of FKcehidna 1s typlcally mammalian but
the primitiveness of somo of its traits is
undoubted. The motor system, the dorsal
situation of the nucleus ambiguus, the
hypogliossal nucleus and the facial nucleus
and the small pyramidal tracts are all
primitive features. The hypertrophy of the
trigeminal apparatus i a feature which
Lehidna  shares  with  Ornithorkynchus.
Indecd, in the latter there is a Inore pro-
nounced devclopment of this system. This
nas brought about a great expansion of
the ventral nnclei of the thalamus., The
cochlear connections ave not well developed.,
The cerehelluin i1s very greatly specialised :
the cerebral peduncles are large but have
no fronto-pontine tracts, a character with
which Eehidna agrees with Orrithorhynchus
but dillers from all other mammals. The
presence of a temporo-trigeminal tract is
peculiar to FErhidae. Anolher priinitive
trait is the rudimentary fornix-mamiilare-
thalamic gystem. The epithalamus is well
developed and is connected with the pars
medius of the ventral nucleus of the
thalamus.

a—— eyl il

Embryology of a Psocid.

W. FERNANDO in an interesting paper
(Quart. Jowrn. Mirres. Soc., 1934, T7, Pt. 1)
described certain feaftures in the develop-
mont of the wiviparous inseect, Arechipsocus
ferrandi, n. sp. The author points ont
that the yolk cells and the chliorion are
wanting. The ventral plate resolves itsolf
into & median and two lateral plates. The
former gives rise to mesoderm while from
the latfer the ectoderm i3 derived. Tho
anterior and posterior rudiments give rise
to endoderm, 'The usval insectan larval
envelopes like the amnion and the serosa
are formed.



