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number of weaker components of both kinds-truly a 
formidably complicated system. In general, the longi-
tudinal components appear to be unpolarised, although 
Miss Howell has found some anomalies with lithium 
and calcium. In some cases the components are un-
symmetrical both in position and in intensity. Of all 
the other elements investigated, mercury alone shows 
a slight broadening. It mig-ht be expected that the 
great nuclear charges of heavy atoms would diminish 
the effect of an external field. The inverse absorption 
effect has so far not been observed. 

Long before the Stark effect was observed Voigt 
showed that such results might be expected from quasi-
elastic forces in the a tom and the stresses produced 
by the field. Schwarzschild has attempted to explain 
it by the ordinary laws of electrodynamics, and vVar-
burg, Gehrcke, Garbasso and Bohr by Bohr's theory. 
Each attempt was successful in some respects, but 
each failed to account fulJy for all the components, 
their displacements and their state of polarisation, and 
all the theories assign the same number of components 
to each line of a series, whereas one of the most 
significant features is the progressive difference in 
number of components, displacements and relative in-
tensities in passing from one line to another. Stark 
not only rejects them all, but is led by his study of 
the phenomenon to abandon finally the quantum and 
light-cell theories, because he considers that he has 
proved that the greatest possible energy which an 
electron can acquire in its orbit falls far short of one 
energy quantum. Moreover, he argues that it seems 
impossible to explain the phenomenon in terms of 
Bohr's one electron. He concludes that a number of 
electrons must take oart in the emission of a single 
line, each having the same frequency under ordinary 
conditions or in a m agnetic field, but different fre-
quencies when displaced unsymmetrically in an electric 
field. It is difficult, however, to understand why 
hydrog-en has only one detachable electron if Stark's 
view is correct. 

It has alrea dy been mentioned that at low pres-
sures the width of lines may be ascribed entirely to 
the Doppler effect. The great broadening at hig-her 
pressures has never been explained, but it has been 
assumed that damping, collisions and rotations all 
play a part. Stark suggests that it may be large ly 
due to atomic electric fields, which may exercise a 
large influence when the atoms a re crowded together. 
It seems tha t the broadening- increases with 
the ordinal number of a line in a series, is often un-
symmetrical, and diminishes with increasing atomic 
w eight in most cases , quite in harmony with the 
effects of a n electric fi eld. Nicholson and Merton have 
found that the broadening- of hydrogen lines is in 
quantitative ag-reement with Stark's suggestion. 

With changes in vapour density, pressure , tempera-
ture or the mode of excitation lines belonging to one 
series may weaken or disappear, other lines may be 
strenllthened, and new lines may appear. We must 
assume that different of lines are due to different 
emission centres. These differences must depend upon 
the size of the particles, or upon the number and 
arrangement of electrons. Any theory must take 
account of the molecular or atomic state or the elec-
trica l charge of the emission centres. In some cases 
we have rather definite information on these points. 

A number of elements emit band spectra under some 
conditions, line spectra under others. One conclusion 
which seems to be well established is that band spectra 
are emitted by molecules, line spectra by atoms. 
Universally, w e find tha t compounds Rive band spectra, 
never line spectra. If a compound is dissoriated by 
the discharge the line spectrum of one or both con-
stituents appears. Elements give band soectra with 
feeble excitation, line spectra when the discharge is 
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so intense as to cause dissociation. It seems reason-
able to infer tha t the band spectra of elements is like-
wise associated with the molecular condition . In the 
case of monatomic elements which give both band and 
line spectra electrical conditions must determine the 
nature of the radia tion. 

(To be continued.) 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

THE war has brought women students into pro-
minence in Germany. They form a third of the 
actual number of students in residence at the twent\"-
two universities of the Empire, and one-tenth of tlie 
total number of registered students. During the 
winter of 1916-17 there were more women than men 
at several German universities, e.g. Marburg and 
Munster; in Bonn, Frankfurt, Munich, H eidelberg, 
and J ena the women formed half the students, 
while they were in a minority at Strassburg, 
Leipzig, Breslau, and Giessen. Altogether, there 
were 5757 women undergraduates at the German uni-
versities during the last term, distributed as follows :-
Literature and history, 2789; mathematics and 
science, I036; m edicine, 1479; dcntistry, 64; economics 
and agricuitme, 225; law, 116; Protestant theology, 
18; and pharmacy, 30. 

THE committee appointed to consider arrangements 
for post-graduate teaching in the Calcutta University 
has, we learn from the Pioneer Mail, presented a 
report dealing exhaustively with that subject. In 
summing up the recommendations the committee 
states that the proposals, in the main, amount to 
the acceptance of two fundamental principles: (a) an 
intima te association and co-operation between the 
oollege and the university staffs is imperative in the 
interest of all concerned and of the development of 
higher teaching; (b) it is necessary to oonstitute a 
suitable organisation within which the teachers "'ill 
be enabled by discussion among themselves efficiently 
to conduct the teaching and examination of graduates. 
Beyond this, says the report, the committee has been 
unable to go and has refrained from commenting- on 
the wider problems which confront the 

SOCIETIES AND ACADEMIES. 
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noyaJ Society. l'.1arch 22 .-Si!' J . .T . Thomson, presi. 
dent, in the chair.-J. C. Mottram and Dr. S. nuss: 
Observations and experiments on the susceptibility 
and immunity of rats towards Jensen's rat sarcoma. 
Observations have been made upon the modes of 
gmwth of Jensen's rat sarcoma following inocula tion. 
There is a gradual transition from those cases in 
which the tumours spontaneously disappear to those 
in which they grow in a uniformly progressive manner. 
The experimental production of the immune condition 
can be brought a bout in several ways. Animals made 
refractory to the growth of the tumour have been 
given various doses of X-rays; the effect of such 
irradiation upon the blood was to cause a marked 
reduction in the number of lymphocytes. Over suit-
able conditions of exposure it has been possible to 
destroy the immune condition and thus convert refrac-
tory into tumour-bearing animals. There is a tendenc\' 
for the immune condition to be restored. Histological 
and other evidence is broug-ht forward which indicates 
that the failure of sarcoma cells to grow in an immune 
animal is due to an active resistance thereto on the 
part of the host.-S. Pickering: Problems bearing on 
residual affinity. It has been ascertained that the 
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alkali. metals, like the other metals previously 
exam1l1ed, form metallo compounds isomeric with 
nOl•mal salts, and that, therefore, these metals may 
assume a valency higher than that usually exhibited 
by them. A class of compounds intermediate between 
the metallo and normal salts also exists. These are 
termed metallato compounds. The possibility of most 
metals, other carbon and hydrogen, assuming a 
valency value higher than that usually exhibited by 
them is shown to explain (i) the constancy in the heat 
of substitution of CH 3 for H as contrasted with want 
of constancy in the case of the substitution of OH or 
Cl for H; (ii) the fact that the heat of neutralisation of 
organic acids is lower than that of inorganic acids 
and. exhibits distinctive features when only 
partially effected; (111) that all true acids must contain 
a doul?ly linked oxygen atom, and that the• apparent 
exceptIOns to the constancy of the heat of neutralisa-
tion are due to the acid not being a true acid; (iv) that 
the so-called normal salts of the alkali metals with 
organic acids are strongly alkaline, and that those with 
inorganic acids ate feebly so; (v) that the usual method 
of titration of an acia by an alkali, as well as the 
pr:ciI?itation of the acid or base by usual methods, 
faIls 111 the presence of an organic acid; (vi) that the 
actual value of the heat of neutralisation constant can 
be explained.-Prof. E. Wilson and Prof. J. W. 

magnetism .in relation to magnetic 
shleld1l1g. (I) The paper conta1l1s a further contribu-
tion t? the study of the problems presented by the 
necessity. for constructing a magnetic shield capable 
of I•educmg the earth’s field to an order as low as 
0•001 C.G.S. unit in a large space. The main problem 
not. in earl!er papers is that of residual mag-
netism 111 the vanous shells of the shield, and this 
problem is discussed in connection with exhaustive 
experiments in the presenc paper. (ii) It is found that 
the ordinary process of demagnetisation of a mass of 
iron fails to be completely eRective if, during the 
operation. of the current which is diminished by steps 
and contmually reversed, a constant magnetic field 
such as that of the earth is present at the same time. 
This phenomenon has escaped notice hitherto, probably 
on account of the smallness of the earth’s field, but 
it becomes prominent in experimental work involving 
!he of fields so small as that. specified 
III (I). (111) ThiS effect of the steady magnettc field is 
shown to be associated with a reversal of the residual 
ffects of hysteresis in iron when tested in the earth’s 
field by currents lying within a certain range in which 
they approximately annul the field. (iv) It has been 
found possible to ensure complete removal of irregular 
polarisation or previous magnetic history of the shells, 
provided that during the preliminary demagnetisation 
of the shells the earth’s steady fi"!ld on them is annulled 
by a current of suitable amount enclosing the 
whole shield. (v) The well-known fact that iron 
polarised by a Iarg"e force, and afterwards tested fo; 
permeability at a lower force shows diminished per-
meability at the lower force, gives, in combination 
with these results, an in1erpretation of the increase of 
permeability manifested by iron when tested within a 
magnetic S. Chapman: The solar and lunar 
diurnal variations of terrestrial magnetism. 

Zoological Society, March 20.-Dr. A. Smith Wood-
ward, vice-president, in the chair.-E. P. Allis, Jr. : 
The prechordal portion of the chondrocranium of 
Chimaera M. S. Watson: A sketch-
classification ot the pre- Turassic Tetrapod vertebrates. 
The classification introdllced in this paper is founded 
on a detailed consideration of all parts of the skeleton 
of such old amphibia and reptiles as are at all well 
known. In previous papers the author has analysed 
the features presented bv many of these forms dis-
tinguishing between those which are common to all 
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early reptiles and those which are restricted to definite 
stocks, the latter being divided into those dependent 
on "adaptive radiation" and the more fundamental 
characters, especially those of the brain-case and ear 
which are not to be correlated with any special 
of life. These non-adaptive characters which appear 
in typical forms even in early of a stock, 
serve for the ordinal and superordinal grouping 
adaptive changes being used for groups of 
order and the gradual loss of primitive structures 
giving horizontal dividing lines. 

DuBLIN. 

. I{oyal Society, March 27.--Prof Hugh I{yan 
m the chalr.-Prof. W. Brown: The change in Young’s 
:nodulus of nickel with magnetic fields. The change 
IS smaller for alternating than for direct longitudinal 
magnetic fields. With transverse magnetic fields, both 
direct and alternating, the Young’s modulus first 
increases, then decreases; and the magnetic field in 
which the maximum value occurs is smaller the 
greater the constant load on the nickel wire. 

PARIS. 

Academy of Sciences, February 26.-M. A. d’Arsonval 
in the chair.-E. Aries: The entropy of perfect gases 
at the absolute ;cero of temperature. The emropy at 
the absolute temperature is not - 00, but is in the 
indeterminate form of two infinite quantities of 
opposite signs. It is shown that for a gram-mole-
cule of a solid, the increase in the entropy, \vhen 
vaporising entirely at a low temperature as a perfect 
gas, tends towards the gas constant R, as the tem-
perature approaches the absolute Vuillemin: 
Eurotium amstelodami, supposed parasite of man.-
Henri Lecomte was elected a member of the section 
of botany, in the place of the late Ed. Prillieux.-G. 
Julia: Binary forms of any degl•ee.-P. Gaubert: A 
new property of GentH: The Upper 
Marine Miocene of •West Stuart-Menteath : 
The interior basins of the Miege: New 
attempts at the disinfection of the soil. The anti-
septics used included toluene, carbon bisulphide, hy-
drogen peroxide, Iysol, formol, potassium perman-
ganate, copper sulphate, sulphur, bleaching powder, 
and wood charcoal. In large-scale experiments, tolu-
ene and carbon bisulphide proved the most efficacious, 
as regards both increased yield and the health of the 
plants.-M. Weinberg and P. Seguin: Study on gas 
gangrene. B. oedematiel1s and anti-oedematiens 
serum. 

March 5.-M. A. d’Arsonval in the chair.-
A. Lacroix: The phonolitic rocks of Auverg-ne. 
A delicate case of interpretation of the chemical 
composition of felspathoid rocks.-G. Bigourdan: 
Some seventeenth-century observatories in the 
provinces. Historical details are given of La Fleche. 
Le Maurier, Loudun, and Giraud: Hyper-
fuchsian functions and systems of total differential 
equations.-E. Cotton: Characteristic number anc! 
radius of convergence.-R. de Montessus de Ballore: 
Left algebraic curves.-E. Belot: The possible role of 
volcanoes in the production of meteorites.-J. 
Guillaume: Observations of the sun made at the 
Observatory of Lyons during the fourth quart•el• of 
1916. Observations were made on sixty-four days 
during the quarter, and the results are Riven in tables 
showing the number of spots, their distribution in 
latitude, and the distribution of the faculce in lati-
tude.-A. Berget: A differential refractometer for 
measuring the salinity of sea-water. The two liquids 
to be compared are placed in a rectangular box 
separated into two parts by a diagonal glass part.i-
tion. An image of a slit, after passage through tIllS 
double prism, is focussed in a microscope, and the’ 
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displacement of the imGlge measured by a micrometer 
eyepiece. Densities can be indirectly determined by 
this refractometer to the fifth decimal figure with 
great rapidity.-L. Abonnenc: The laws of flow of 
liquids by drops in cylindrical tubes. Vaillant has 
shown that when a liquid falls in drops from the 
orifice of a cylindrical tube the weight of a drop is 
a parabolic function of the frequency of fall. An 
ex:ension of these experiments to tubes of less than 
2 mm. external diameter is given.--P. Gaubert: The 
I"Otatory power of liquid crystals.-A. Guilliermond: 
Vital observations of the chondriome qf the flower of 
the tulip. - C. Vincent: The forms of phosphorus in 
Breton granitic soils. The a mount of phosphorus 
found in these soils will be underestimated if the 
method of extraction by strong mineral acids is used 
in the analysis. The organic phosphorus present i.n 
the humus may amount to 50 per cent. of the total 
phosphorus, and this explains the effects of liming 
these soils. From these resu lts 1\ rational method 
of manuring is deduced.-M. Herlant: The variations 
of the volume of the nucleus of the egg rendered 
active by butyric acid.-J. Effront: Achrodextrinase. 
Certain species of B. mesentericus, cultivated in a nitro. 
genous medium, secrete a diastase liquefying starch. 
The hydrolysis of starch by this ferment was studied 
in comparative experiments with malt extracr, 
ptyalin, and pancreatic amylase. The behaviour of 
the mesenteric amylase was distinctive, and the name 
achrodextrinase is proposed for it. Some practical 
applications in the textile industry and in the laundry 
are suggested.--M. Marage: Arterial pressure in cases 
()f deafness caused by shell shock. Eighty-two per 
cent. of the cases examined showed arterial pressure 
above the normal, and ins()mnia generally accom-
panied the hypertension. The pains in the head, 
usual in these cases, d() not appear to be connected 
with the arterial pressure. The best treatment is 
d’Arsonvalisation.-M. Lautier: The treatment of cases 
of war-deafness. The Marage m ethod is easy to 
apply, generally useful, and never harmful. Its 
general empl()yment in these cases is strongly re-
oommellded.-M. Rappin : Antituberculous vaccina-
tion. 
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