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Research Notes.

Theory of Meromorphic Functions.
LARS AHLFORS (' iiber erine Methode in dery
Theorie der Meromorplien fanktionen,’
Com. Phy.- Math,,T. 8, Nr. 10 hascontributed
a valuable paper on the introduction to the
theory of meromorphie funetions. After the
fundamental contribution of Rolf Nevau-
linna characterised by his first two funda-
mental theorems, the introduction was simpli-
fied in two directions. One was due to the
Japanese workers headed by Shimuzu and
the other wag dne to the Finnish school
headed by Selberg and Frithiof Nevanlinna,.
Combining and crystallisine 21l these metlods
the author has proved the chief properties of
the characteristic function T(r), and has
deduced the second fundamental theorem of
Nevanlinna in 14 pages. The ideas underlying
the coutribution are these:—First of all
m(r, a)is defined to be

.}.- 27?10{! 1

27 o i, a}
where f(2) is the meromorphic funetion and
(@, b) denotes the straight-line distance
between the stereographie projections of @ and
b on a sphere of diameter unity touching the
nlane at the origin. (This is Gssellt]&“j’ the
same as the catlier definition of Nevanlinna.)
N(r, a) 18 defined to be the same. Next by a
simple differentiation and applving the
principle of argument the independence of
T(r. a) w.r.t. a is deluced. There is no
need to apply the Poisson-Jensen formaula
at all. Next taking p(e) to he any positive

function such that @ p(a) dw(a) taken over

the surface of the sphere =: 1, he has shown
in a single step that if

(r) = gﬁm(r a) p(a,)dw(a) and N («r)

= QSN(.*‘ a) pla dwla

then T(r) ==m p(r) - Np(r) &1%0 From this
he has easily deduced the convexity of T(r)
w.r.t. log r. This is extremely simple when
we remcember the fact that this is proved by
Nevanlinna bv making use of the properiies
of the Green's function corrvesponding to a
ring-region.  The second fundamental theo-
rem of Nevanlinna is obtained as a covollary
of this result by taking a suitable density
function pla); vz,

Log po(f) = ¢ —1—2 E'Log

i,

1
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where ¢ iy a normalising constant and o is
any number > 1. Some words are to be said
with respect to the form of the theorem we
obtain when we congider funetions meromor-
phic in the unit circle. We get

!,
2 mlr, a;) < 2T() — Ny(r) + log 1()

+ k& loglir—#O(l)

except in & set of intervals T, sueh that

bV

Iy (1 — 1”;1+
which can be made as near to unity as we
lik»,  This is much sharper than the corres-
pondmg theorem by Nevanlinna and others
and in fact as sharp as the result obtained
by IF. Nevanlinna by the use of suitable
modular functions.

The second fundamental theorem men-
tioned here is not the proper—Nevanlinna by
applying his proper second fundamental
theorem: In connection with his proof of
Picard-Borel theorem. The proper theorem
itsetf is applied by Nevanlinna to deduee
further theorems, such as the theoremg of
unicity, ete. Probably these theorems can
all he deduced dire~tly by Ahlfors’s method,
but the proper theorem, itself can be proved

Is finite, %’ being a constant

by Ahliors’s method as follows. Take
: [
=k y — lo e
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wheire a > 1 and k& is the normalisation
constant. After some further analysis it can
be proved that

mr[}:, WJ < § log [A(r)]

+ alog T(r) 4- 0 (1)
where log A(¥) = Oflog » + Yog T(r)] except
in the exceptional intervals. It should also
be mentioned thal thisis the sharpest form in
which the theorem is put. In fact if we work
ot the values of the actual constants we get
a much sharper form than that obtained

recently by Shimuzu and others.
K. V. 1.

Uniform Distribution of Points.

Koksya (¢ Ein mengen theoretischen Satz
nher die Gleich-verteilung modulo Eins,”
Comp. Math., 2, Fase. 2, pp. 250-258) has
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recently contributed an interesting theorem
concerning the uniform distribution of points
{0} = 6% — [6”] (i.e., the fractional part
of §%.) Hec has proved that the distribution
of such points iy uniform in (0, 1) for almost
all @ > 1 (i.e., exeluding a set of points of
measure zero utmost.) The mest important
theorem he proves in this connection is
the following :—Let ¢ and 8 be real numbers
a>f8 Let f(z, 6) be a real continuous
function of 0 in a < 8 < B for every -ve
integral value of z. Tor every a +7,, let,
b(r 2y ) = fldy, 0) — f(x,,€) be a con-
tinuously differentiable function of 8 (i.e.,
its diflerential derivate ¢y’ is monotomic and
= 0. Let

— ax |-
) N x1=2 ro=1 IQSIQ (:'131, Tas fl)l

1
|‘?6’8 (mqu'ﬁr"zs ‘S) l:l
and N, be a sequence such that YAy,

converges and Nﬁ“ >1. Then { f(n, )} is

i/
uniformly distributed for almost all 8. The
proof of this theorem is established by
utilising Weyl’s ecriterion, viz.,
N .
1 5 62771[(1:, 6)
N
From thig the resnlt follows as a particular

case,

-> 0 with N ~»> oco.

K. V. 1.

Creation of th= Radio-Elements belonging to
a New Radicactive Family,

S0 far there were only three radinactive
families known namely (1) ‘the thorium
series with atomic weights of the form 4n
where »n is an integer, (2) the radinm series
with wmass numbers expresged by W-==
dn + 2 and (3) the actinium series with
W=4n 4+ 3. A series of the form W =
4n -1 must consist of unstable elements
since they do not occur normally in nature.
Now I. Curie, H. von Alban Jr. and
P. Preiswerk (Journ. de Physique, 1935, 6,
A61) have artificially produced gsome ele-
ments which they have definitely proved to
belong to this family., Since Fermi hag
shown that slow neutrons have a large
probahility of being captured by a nuclens
restlting in the formation of an isotope
having the mass number greater by one,
they bombarded Thorium with slow neatrons.
The new clement formed was expected to
be B-active and hence to prove its existence,
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the Thorium had to be carefully purified
to remove the radiothorium associated with
it. After addition of Ba and Pb and Bi and
precipitation with H.50, and H,S respec-
tively, La was added and the Thorium
precipitated with H,0,. The hydroxide
formed was converted into nitrate or chloride
and dried before irradiation. The Thorium
was vplaced in a hakelite cage with a cello-
phane covering since such a case was found
to be free from activity when irradiated.
The f-activity was examined by means of a
Geiger-Miiller counter of thin aluminium
0.2 mm. thick, The activity curves were
analysed and showed products of 1 min.,
25 min. and 3-:5 hrs. periods. These were
chemically separated and then the repetition
of the analysis showed two new products of
periods 2 -5 min. (associated with the 25 min,
product) and 12 min. When the irradiated
thorium wag precipitated with 1,0, the
256 min. product came down with it sho wing
that it is an isotope of Thorium. Additien
of paraffin with consequent slowing down
of the ncutrons increased the yield of thig
produet thus confirming the ahove view.

The 3.5 hrs. product accompanied Y.
in the chemical separation thus ghowing
1tself to be an igotope of .actinium., The
2+5 min. produet was shown to arise from a
Thorium isotope and to be an ixvtope of prot-
actinium and hence the conclugion wag
drawn that the 2-5 min. produet was pro-
duced from the 25 min. product. The several
results could be explained on the basis of
the following equations :

232Th 4 &n == 2323R (25 min))

233R (25 min.) -E- 201R (2-5 min.)
The production of the 1 min. product
which was shown to be an isotope of radjum
was explained as follows ;

288Th 4 In ..—E 229R (1 min.) 4 4He

220R (1 min.)—>22%R (3.5 hrs ) (isotape
of actinium)
The 12 min. product probably results
from the process:
233Fh + n — 333N |- 1H,
Thus the new radioactive family is probably
developed thus:

@
A0sR > 233R (25 min.) —» 2SR (2.8

. {1
min,) —> ¥38R_, ate,
A search for the origin of this family IR
in Uranium minerals was however without
regult. T. S8, B,
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Electrets,

M. EGucH! performed a remarkable experi-
ment in 1925. A suitable wax was poured in
the molten sfate into a condenser, a voltage
was applied, and the wax allowed to solidify
uader the electric stress. The result was a
permanently electrified body, an “ electret,”’
which retained its charge constant over g
period of more than a vear. Jn 4 reecent
paper (Phil. Mag., 1935, 20, 929) A. Gemant
has carefully studied these highly interesting
clectrical analogues of permanent magnets,
and finds that there are two possible kinds
of charges, one having the opposite sign fo
the adjacent polarising electrode, of short
duration. and caused by ionic space charges,
The other has the same sign as the adjacent
polarising electrole. It is caused by orienta-
tion of dipole molecules leading to an
oriented crystatlisation and accompanied
under circumstances by a geeondary piezo
electric effeet. This charge is the steady
one, and is of great interest. Techniecal
applications for such electrets can be found
in the coustruction of electrometers and in
a Kind of electrostatic microphone.

M. A. (. RAD.

The Hammersten Effects.

J. W, McBaiN (7. Am. Chent. Roc., 1933, 51,
1916) has cleared up muci of the confusion
that has arisen by calling different Pheno-
menon ‘‘Hammersten Effect’’. Linderstérm-
Lang conferred the name to the fact that
the osmotic coeflicient of the thymonucleates
depends 1pon the size of the kation. Pauli
and Valko and later others, included under
this term the fact that in certain colloidal
clectrolytes the osmotic coefficient (obtaincd
from frcezing point lowering) is far less than
that necessary to account for the hydrogen
ion alone as measured by the electromotive
force. McBain classes the former as the
genuine Hammersten Effeet and has put
forth a new explanation of the same based
on steric hindrance to close packing ‘The
second phenomenon {the * Hammersten
Effect ” of Pauli) appears to be more funda-
mental 1n view of the considerations of
McBain. The divergence between the freez-
ing point and the electromotive foree data
finds a rational explanation on the hasig
that the activity coefficient of the hvdrogen
ion 18 about half of that of the chloride ion
in the eoncentrated solutions of hydrochloric
acid. This marks one of the very first steps
m getting at the individual activity eco-
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eflicients of the ions without making any
arbitrary assumptions.

K.8. G.I.

'The Use of Ortho-para Hydrogea Conversion
in the Detection of Free Radicals. .

THE fact that paramagpetic substances can
catalyse the ortho-para conversion of hydro-
gen has been used for the first time in the
detection of free radicals by W. West (J. Am.
Chem. Soc., 1935, 5T, 1931). He finds
definite 1indications of the production of
paramnagnetic freec radicals on illumination
of methyl 10dide and acetone. On the other
hand, propionv! iodide does not seem to
give rige to free radicals under similar condi-
tions. This 1s pointed out as a strong
evidence in support of Norrish’s hypothesis
of a difterence in mechanism in the photo-
dissociation of aliphatic aldehydes and
ketones.

K.S. G. D,

Deutertum as an Indicator in the Study of
Intermediary Metabolism.

IN a series of four papers published in the
Journal of Biological Chemistry (1935, 111,
165-192), Rudolf Schanbeiner and D.
Rittenberg have published the results of
their work on intermediary metabolism,
employing a very clegant and novel technique.
The difficulty of following the course of
trangportation of normsal physiological sub-
stances 1n the body and their conversion into
other gubstances hag [ong been realised and
very often laborious experiments have yvielded
uncertain results.,  While the uge of synthetic
derivatives for following the metabolism of
physiological substances has yielded interest-
ing results, the method is open to the objec-
tion that such derivatives are not natural,
and it 1s open to doubt whether they success-
fully imitate the physiological substances
whose metabolism is under investigation.
By replacing one or more of the elements in
the molecule of the substance, by their
respecfive 1sotopes, 1t is reagsonable to expect
that the chemical properties of the substance
will not be greatly altered. Scheenheiner and
Rittenberg have employed this method and
hy replacing the hydrogen in the organic
compound by its heavy isotope, deuterium,
which 18 ecapable of being detected with a
precision of 0-001 per cenft. they are enabled
to follow the fate of such substances after
administration to animals. The employment
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of deuterium as an indicator opens out a
new chapter in the study of metabolism.

For a successful working of the method,
the deuterium should be placed in the mole-
cule in such a position that it is not inter-
changeable with the hydrogen of water. It
was, therefore, necessary to introduce deute-
rinm into earbon groupings by catalytic
hydrogenation of unsaturated compounds.
The application of the method is, therefore,
restricted to the substances containing siable
hydrogen. “A gubstance like oxalic acid
cannot be investigated as the two hydrogens
in 1t are labile.” The method gives informa-
tion only on processes in which the hydrogen
(deuterium) remains fixed at the carbon
atom, but not on the fate of these carbon
atoms to which deuterium is not attached.
There may be a few other recactions whieh
restrict the universal application of the
method and further work will be necessary
to understand such limitations.

As a result of the experiments on mice
fed from 2 to 16 days on 2 diet comprising
20 per cent., 4 per cent. and 1 per cent.
deuterinm-containing fats, the authors con-
clude that the largest part of the dietary fat,
even when pregent in small quantities, is
deposited in the fat tissues before it is
utilised

The application of the method to the
investigation of the intermediary products
in the general cholesterol metabolism hag
yvielded very interesting results. Thus, choles-
tenone is an intermediary substance in the
sterol metabolism. It is probable that it is
formed from the oxidation of cholesterol
as a first sftep, and is then reduced to
coprogrtanone.

Farther applicatiors of the method will
be awaited with interest.

B. N. 5.

On the Biology of the Psyllidee (Homoplera).

THE work of R. U. Mathur (Indian Forest
Records, 1935, Entomology Series, Vol. I,
No. 2) on the biology of the Psyllide,
furnishes important details about the habits,
life-history and economic value of a family
of insects that has long remained compara-
tively untouched by Entomologists 1n1lndm
generally ; . not only in economic (I*ur{aa!:)
but in taxonomic entomology as well, this
work supplies a long-felt want, specially for
investigators in forest Psyllid fauna all over
India; indeed these valuable notes will
algo guide economic entomologists in India,
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in their study of Psyllids, as affecting culti-
vated crops of all kinds.

Immature Stages of Indian Coleoptera
(Searaheeoidea) and Eucnomidee.

THE studies of immature stages of Tngects in
general and of Coleoptera and Lepidoptera
spectally, cover a very large field and offer
great scope. In inscct classification, the
custom has mostly always been to take into
consideration the taxonomically valnable cha-
racters of the imaginable stages, to the utter
exclusion of the several important features of
the larval or immature stages. This has not
only rendered classification incomplete but
has made the task of Coleopterists and
Lepidopterists, in specific determinationg
based on characters of larval instars, doubly
difficult, and well-nigh impossible.

The descriptions of the immature stages
of Scarabazoidea, particularly, are of vital
interest to economic entomologists who have
frequently to deal with the larval stages
of Scarabiid, Melolonthid and Rutellid
beetles ; considerable damage is caused to
the roots of cultivated erops of all kinds by
them and an exact knowledge of their
important features largely facilitates not
only correct determination but effective
control. Entomologists all over India wel-
come the valuable work of J. C. M. Gardner,
(Indian Forest Records, 1935, Entomology
Series, Vol. I, Nos. 1 and 4) on the imma-
ture gtages of Coleoptera.

B. K. M,

Asexual Reproduction min Tunicates.

N. J. BERRILL in his paper on the Asexual
Reproduction in the Tunicata [*Studieg in
Tunicate Development,” Phil. Trans. Royal
Soctety, London, (B), 1935, 225, No. 526)
has described the nature of buddine in
twenty genera of ascidians; eight of them
are described for the first time, such as,
Diazona, Tylobranchion, Morchellinm,
Euherdmania, Eudistoma, Archidistoma,
Pycnoclavella and Chonorostacliys. e hasg
noted that the majority of the forms possess
a regular alternation of sexual and asexuaal
phases which coincide more or less with
summer and winter, but the onset of budding
geems to be dependent more on the physiolo-
gical conditions of the animals than on the
change of environment. The budding re-

sults in & tendency on the part of the zogid
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to degencrate, the degeneration heing brought
ahout by antolygis or regression in an antero-
posterior direction, which 18 associated with
the formation of yolk-laden trophocytes.
The posterior extension of migration of the
trophoevtes depends upon the presence or
absence of the posterior-abdomen, enlarged
ventral vessel and other similar factors.
The medium of nutrition for the bud may be
fluid where there is a physical continuity
or by trophocytes in cases of phvsical iso-
lation. During autolysis the tissues least
specialised survive readily and the presence
of at least one unspecialised cell is necessary
to the development of a new individual,
and buds are isolated from the parent by
transverse constrietions and where a part of
the old alimentary tube is present, the deve-
lopment is only a case of regeneration, while,
where it is absent it iy only reorganisation
of the contained tissues. The author hag
contradicted the accepted view that the
vascular septum of the ventral vesgel has
no conuection whatever in embryonic deve-
lopment with the pericardinm of the adult
and hence cannot be congidered as extension
of the epicardium into the ventra] stolon.
He points out that though it is asgumed that
the mode of budding is primitive, there have
been two major trends in specialisation, the
one culminating in Distaplia, Diplesoma and
probably Thaliacea where the type of bud-
ding 18 loecalised being epicagrdial and aso-
phageal, aud the other through the posterior
extension of zooids and buds to form Syno-
1cids, Clavelinids and possibly ending ip
Perophorid®, and the budding in the Botryl-
lide anrl Polystylide is only a reacquisition
of the faculty and not phyletically conti-
nuons with any other type.

T Ealeleaklf

Spermatogenesis of Man.

J. B, GaTexpy AND H, W, BEAMS have for
the first time described the hehaviour of the
Cytoplasmic inclusiong dnring Spermafo.
genesis in man (Quart. Journ. Micros. Sci.,
1935, 78, Pt. 1, No. 309). While the
general behaviour of the constituents prob-
ably does not differ from that found in
many other mammals, there are certain
important variationg which are pointed ouf;
by the anthors. Three types of golgi
apparatus ¢an be distinguished ; that in the

sertoli  cells being filamentar while 1t is
sub-spherical In the spermatocytes and
semi-rligpersed in the spermatogonia. Du-

ring division, the golgi apparatus breaks up
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Into a large number of very small bodies
which show a tendency of grouping round
the pucleus rather than round the agters.
The mitochondria are granular throughout
and probably do not differ from the mito-
chondria in other mammals. The 16le of
the centriole appears interesting. The sinele
eentriole of the gpermatid soon divides iuto
two which move close to the cell-membrane.
The flagellum arises from both of them and
the distal one becoming larger. assumes a
ring-shape. The whole apparatus moves
close to the nucleus and the proximal
centriole is eventually seen to attach to the
nuclear membrane. The digtal rin2-shaped
centriole moves a certain distance down the
flagellum and marks the posterior end of
the middle piece. The authors describe
a neck granule in addition to the two centri-
oles, embedded in the posterior part of the
nucleus close to the proximal centriole.
They do not attach any relation between
this body and the eentrioles and tend to
think it 18 a derivative of the nueleus. The
zolgi apparatus takes very little part in the
formation of the acrosome, 2 single bead-
like body developing within the archo-
plasmic area becoming attached to the
nuclear membhrane and giving rise¢ to the
acrosome. The rest of the golgi apparatus
is discarded. A post-nuclear cap is de-
scribed. The gperm head has a vacuole
whose funection is not determined with
cerfainty. Crystals, of either rod, batonette
or pointed shape are found in a number of
cell-elements of the testis and are prob-
ably no more than reserve nutriment ip
the cells.

—

The Cranial Morphology of Some Examples of
Pelobatidze (Anura).

W. K. ParKrR described the gross strueture
of the skuli of various anuran examples
as early as 1881 and recently, however, the
supject has received greater attention and
has been studied by modern methods. In
a paper In Anat. Anz. (Bd. 81, Nr. 4/86,
S. 65-96) Mr. L. 8, Ramaswami has degerihed
some aspects of the cranial morphology
of the two pelobatid examples Scaphiopug
and Megophryvs. The cranial anatomical
features of these forms are compared with
thrse 0f the ancestral group “‘Liopelmidae™.
t'urther, it is poinfed ont that Megophyna,
which according to Noble oceupies a hasal
position, anticipates some of the characters
of the next group—the pelobatinz, of which
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Seaphiopus has been studied. Moreover,
Scaphiopus possesses certain exclusively indi-
vidual characters. Thus the Nobelian view-
point, that in the order of evoiution, Mego-
phryn®e occupies the lowest while Soo-
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glossine the highest rungs, is questioned.
The author suggests thatthe three gsuh-families
Megophryna, Pelobatine and Sooglossina are
all of eqnal rark and they have moved on
paralle] Jines.

—

The Atomic Nucleus.

fProf. Born first explained how he had chosen
to talk about the nucleus although his main
line of work was nof nuclear structurc: the
intimate touch with the pioneers in nuclear
Physics, which he had during his stay at
Cambridge, was influential in his choice.
Incidentally he referred the audience to his
new book The Restless Universe with its novel
illustrations which produced the same impres-
ston as a cinematographic picture when the
leaves of the book were rapidly turned over.
The lecturer then proceeded to give a very
iively discourse on the discovery and investi-
gation of atomic nuclei.]|

HE view that an atom consists of opposite
electric charges concentrated at a great
distance from each other and not uniformly
distributed throughout the atom was put for-
ward by Lenard in his theory of dynamides,
long hefore Rubtherford proposed the nuclear
theory of the atom., The idea behind the at-
temipts to unravel the mystery of the nucleus
was to pierce it by swift particles and thus gain

a2 Knowledge of its contents just as a closed.

mechanism has to be taken to pieces in order to
lay bare its inner details. The discovery of
Radioactivity had placed such swift projectiles
in the hands of the physicist. The radioactive
elements like Uranium, Yolonium and Radium
emit three different kinds of radiation which
were named a-, B- and y-rays. The a-rays con-
sist o f helium atoms which have lost two electrons,
the S-particles are swift electrons and the y-rays
are waves like X-rays but of higher [requency.
It was natural that Rutherford who had done
important work in Radioactivity should study
the effect of bombarding different substances by
means of ag-particles, It was also natural that
one of the best means of studying the tracks
of these particles, viz,, the Wilson cloud chamber
should have been invented in England which is
famous for its fog. When a sudden expansion
18 caused to take place in a chamber saturated
with water vapour, the fall of temperature pro-

duces supersaturation and the vapour will
condense into drops wherever some dust or
charged particles are present. Since the a-

particles are heavy projectiles with high cnergy
their path is thickly studded with charged ions
and droplets forming on these show the track of
the a-particle as a thick straight line. Just as
the projectiles from a heavy gun spread swift
destruction thickly along theiv path while the
bullets from pistols produce here and there a
chance casuality and are also more easily turned
frows their course, the f-particlies in contrast
to the a-ravs, produee zig-zag tracks sparsely
covered with droplets, The y-rays, on th:;- of hor
hand, first produce electrons along their path
and The Lracks of the latter then show up the
passage of the y-rays,

The experiments of Rutherford on the.scattering
of a-particles showed that these particles were
generally de%ected by small amounts, but now
and then there occurs a very large deviation.
Rutherford saw that such a deviation was like
the passage of a comet round the sun and applving
a similar calculation he was able to deduce the
distance to which the a-particle had approached
the positively charged part of the atom in order
to suffer such large deflections as were observed,
and found the distances to be sub-atomic.

The periodic system of the elements assigns to
each element a number denoting its place in the
table called the atomic number. This was now
identified by Mosely to be identical with the
positive charge on the nucleus. The simplest
nucleus is that of hydrogen having unit charge
and is called the proton. The other charges are
multiples of these but the chemical atomic weights
of the varvious atoms are not exact nrulliples of the
waoight of a proton. The explanation was furnish-
ed by the work of J. J. Thomson on positive-ray
paraholas and the refinement which Aston intro-
duced by designing his mass-spectrograph. This
work showed that the masses of the different
atoms were really integral multiples of that of
the proton, thus reviving Prout’s hypothesis. The
chemical atomic weights were shown to be
different from integers because the chemical
elements are mixtures of atoms of different
mass but with the same charge. Such atoms
occupy the same place in the periodic table and
are called isotopes. The separation of isotopesis
very difficult ; but inthe case of the most interest-
ing isotope, 1v1z.. the heavy I1sotope of hvdrogen
discovered by Urey (for which he obtained the
Nobel Prize) has been separated, with the help of
its most important compound : heavy water, @,
Hertz has alsc succeeded in separating the isotopes
of nean and of hydrogen by repeated diffusion
through a large number of porcelain vessels con-
nected to diffusion pumps. I’rof. Born had seen
his apparatus filling a large room and witnessed its
working.

Starting from the nuclear model of the atom,
Bohr assumed that the electron, e.g., in the hydro-
ven atom was revolving round the nueleus but it
could do so only at. delinite distances from the
centre sothatits angular momientum changed from
one position to another by integral multiples of A~
Planck's constant—--amd that the difforence jn the
CIeTEY when an electron jillll}‘-'t'tl from one orbit,
{0 anol her was radiated as a gingle quantum by of
frequency 1. Bohr was {thus able o explain
Balmer's formula for the hines of hydrogen and
{0 Jeduee the ronstant occurving in it withy preat
accuracy,  He slaborated his theory further by
the correspomdence consideration that in the limit,
classical theory and guantum theory should lead



