
© 1914 Nature Publishing Group

602 NATURJ:: 

this class of stars is somewhat less at this greater 
distance from the sun. Following out this line of 
reasoning, I have found that the diminution of 
density of the stars to be as follows :-

Distance Density Distance Density 
At so parsecs I"30 At 300 parsecs o·48 

IOO , I ·oo 400 , o·3z 
zoo , 070 soo , o·z I 

Although much weight cannot be attached to the 
exact figures, one seems justified in saying that there 
must be a very considerable falling off in the density 
of the stars between the distances of one hundred and 
five hundred parsecs. A falling off in the total density 
of the stars would affect the tables giving the pro
portion of stars of different brightness, and would 
increase considerably the proportion of bright stars. 

Although the conclusions presented in this paper 
have been derived from· a study of the proper motions 
of the stars in a small area of the sky, and may be 
somewhat modified by the investigation of other 
regions, they may be considered as fairly applicable 
to the stars in general. The limiting magnitude of 
the stars that have been considered is nearly II·o (on 
the Potsdam scale), and there are, in the whole skv, 
half a million stars brighter than this limit of mag
nitude. 

It may be said of them that :-
(i) On the whole, the yellow stars, the stars like 

the sun in physical conditions, are the nearest. 
(ii) They lie within fairly narrow limits of distance 

-8o per cent. are between one hundred and five 
hundred parsecs, Io per cent. nearer than one hundred 
parsecs, and Io per cent. further away than five 
hundred parsecs. 

(iii) Going from the yellow to the blue or the orange 
stars, the average distances increase. 

(iv) The red stars are at great distances-an avencgc 
of about one thousand parsecs. 

(v) The stars vary greatly in intrinsic brightness. 
The red stars are specially luminous, being on an 
average one hundred times as bright as the sun. 

(vi) Considering all the stars down to this limit of 
magnitude, from go to 95 pet cent. are intrinsically 
more luminous than the sun. 

(vii) When, however, the luminosity of the stars in 
a g-iven volume of space is considered, there are found 
to be far more faint than bright stars. There is no 
contradiction between this conclusion and the last 
one, because the more distant bright stars are visible, 
while we only see the faint ones which are compara
tively near. 

(viii) Evidence has been found that the stars thin 
out very materially at great distances from the sun. 

These conclusions are in harmony with the con
ception of a finite stellar universe. Most of the stars 
we see, and a great many fainter ones, are within the 
distance of one thousand parsecs. Doubtless the stars 
extend to much greater distances, perhaps ten times 
as far or further, but we can scarcelv doubt that we 
are near the middle 0f a finite group of stars, and 
that the extent of this rrroup is of the order of one 
thousand to ten thousand parsecs. 

UNIVERSITY AND EDUCATIONAL 
!NT ELLTG EN CE. 

LoNDON.-Two lectures on studies in historic mav-
netism will be given in the autumn by Prof. S. P. 
Thompson. 

The Rogers prize has not been awarded this vear. 
It will be again offered for award in Igi6, and the 
subject of the essay or dissertation will again be "The 
Nature of Pvrexia and its Relation to Micro
organisms." 
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Applications are invited from suitably qualified 
biologists wishing to engage in research work for 
the use of the University table at the laboratory of 
the Marine Biological Association at Plymouth. Pre
ference will be given to members of the University of 
London. Applications should be sent to the secretary 
of the Board of Studies in Zoology, the University of 
London, South Kensington, S.W., and should be 
accompanied by a statement of the qualifications of the 
candidate and a brief account of the investigation 
which he proposes to undertake. 

LoNDON (UNIVERSITY COLLEGE).-The Drapers' 
Company has made a grant of sool. a year for three 
years, in aid of the work of the department of applied 
statistics, including the Galton Laboratory of Eugenics 
and the Drapers' Biometric Laboratory. 

THE Russian Imperial Duma has voted in favour of 
the proposal to establish a faculty of medicine in the 
University of St. Petersburg. 

THE Hele-Shaw prizes in the faculty of engineering 
of the University of Bristol have been awarded as 
follows: to Mr. John Rogers (a day student) and Mr. 
Arthur George Adams (an evening student). 

THE trustrees of the University of Pennsylvania have 
sanctioned the admission of women to the medical 
college of the University. The new regulations will 
come into force in the autumn of the present year. 

AccoRDING to a Reuter telegram honorary degrees 
have been conferred upon the following members of 
the British Association by the University of Perth, 
Western Australia :-Prof. W. Bateson, Prof. Herd
man, Dr. A. D. Waller, and Dr. A. C. Haddon. 

THE twenty-fifth anniversary of the opening of the 
Johns Hopkins Hospital will be celebrated in Octobc>r 
next. The celebration will begin on October 5 with 
a meeting to be presided over by Dr. W. H. Welch, at 
which Prof. Sir William Osler will speak. On 
October 7 the new Brady Urological Institute will be 
dedicated. 

THE Board of Education has issNed [Cd. 753I] the 
regulations for technical schools, schools of art, and 
other forms of provision of further education in 
England and Wales which came into force on 
August I. This year the Board has included in the 
same volume with the regulations for evening schools, 
day courses in technical institutions and schools of 
art, the regulations for junior technical schools and 
those for university tutorial classes. No changes of 
substance are made in the regulations for junior 
technical schools or in those for university tutorial 
classes. Other alterations, which are not numerous, 
are printed in distinctive type so as to make reference 
and comparison easy. 

THE annual examinations of the National Agricul
tural Examination Board in the science and practice 
in dairying will be held for English students on Sep
tember 12, and following days, at the University Col
lege and British Dairy Institute, Reading, and for 
Scottish students on September I9 and following days 
at the Dairy School, Kihnarnock. All candidates 
must have spent at least four months on a dairy 
farm, and present certificates from approved institu
tions testifying (I) that he or she has received at least 
six months' instruction in practical dairy work, and 
(z) that he or she has attended approved courses in 
chemistry, bacteriology, and botany, and has satisfied 
the authorities of the institution of his or her fitness 
for admission to the examination. Entry forms and 
all further particulars may be obtained from the Royal 
Agricultural Society of England, I6 Bedford Square, 
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W.C., or the Highland and Agricultural Society of 
Scotland, 3 George IV. Bridge, Edinburgh. The 
latest date for receiving applications is August 15. 

SIR J. J. THOMSON delivered the inaugural lecture 
at the summer meeting of the Cambridge Local Lec
tures on Friday last, taking as his subject, " Educa
tion and Science." Referring to the changes in the 
educational system, he said that visitors to Cambridge 
thirty or forty years ago used to get confused by the 
multitude of colleges, but the very small number of 
laboratories gave them no trouble. Now there were 
quite as many laboratories as colleges, and they would 
realise the liberality with which the ancient University 
had welcomed these modern studies. It had also made 
no distinction in its award of fellowships and scholar
ships between the old studies and the new, and had 
acted on the principle that its duty was to take all 
knowledge as its province. As one whose work had 
been for the most part connected with the newer 
studies, he was pleased to have the opportunity of 
acknowledging the liberality and sympathy which 
those studies had received at Cambridge. The pro
gress of science had been hastened by the additional 
facilities provided for research in recent years. And 
if it was a fact that the application of science to the 
prevention and cure of disease, to the increase in 
facilities of transport, of intercourse, and of the 
amenities of life had been a gain to humanity, had 
increased human happiness, and diminished human 
suffering, then it was the bounden duty of every 
civilised nation or community to do all in its power 
to hasten that progress. Humanity was suffering 
£rom evils which could be cured more quickly if still 
greater resources were placed at the disposal of scien
tific workers. It would be unfair and ungrateful not 
to acknowledge that the Government, without any 
pressure from public opinion, had done something in 
that direction, but much remained to be done. When 
the people of this country realised that some of the 
evils from which they were suffering would be removed 
some day or other by science they would insist that the 
pace should be hastened as much as possible. 

SOCIETIES AND ACADEMIES. 
PARIS. 

Academy of Sciences, July zo.-M. P. AppelJ in the 
chair.-Paul Sabatier and A. Mailhe : The catalytic 
decomposition of benzoic acid. A study of the action 
of various catalysts upon the vapour of benzoic acid 
at 550° c. With the blue oxides of tungsten and 
molybdenum and the oxides of zirconium and cerium 
the acid passes unchanged. Benzene and carbon 
dioxide are produced in presence of reduced copper, 
cadmium oxide, zinc oxide, and titanium oxide. 
Benzophenone is the main reaction product in presence 
of lithium and calcium carbonates.-H. Douville: The 
first geological epochs. A discussion of the composi
tion of the earth's atmosphere at varying tempera
tures of the earth's crust, with especial reference to 
the conditions prevailing at temperatures between 
700° C. and 364° C.-Y. Delage: The capture of a 
specimen of Luvarus imperialis on the coast of Finis
tere.-A. Blonde! : Electric chronographs and self
recording micro-galvanometers. Remarks on an in
strument recently described by M. Beauvais, and re
ferring to earlier communications by the author 
describing a similar instrument.-Ph. A. Guye and 
F. E. E. Germann : The gases retained by iodine and 
by silver. An application of the apparatus recently 
described by the authors for the analysis of minute 
volumes of gas. The gas contained in the silver was 
determined by conversion into iodide in a vacuum, and 
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the gases evolved pumped out and analysed. Oxygen, 
carbon monoxide, and water vapour were found.-Kr. 
!Birkeland : The zodiacal light. A discussion of some 
recent observations from the point of view of the 
author's hypothesis, that the sun emits radiant matter 
and electrons, and that these corpuscles group them
selves round the magnetic solar equator.-S. Stoilow : 
The integrals of partial differential linear equations 
with two independent variables.-Pierre Seve : The use 
of an alternating current for the transmission of the 
indications of apparatus of which the index can effect 
complete rotations. Application to the distribution of 
time.-G. Chaudron: The reversible reactions of water 
on iron and on ferrous oxide. From the experiments 
quoted the author concludes that between 300° C. and 
Iooo° C. there are two series of equilibria with the 
solid phases iron-ferrous oxide, iron-magnetic iron 
oxide.-M. Delepine : The separation of the optical 
isomerides of the iridotrioxalates.-F. Taboury : Con
tribution to the study of the iron-zinc alloys. The 
crystals formed in baths used for galvanising iron 
contain a constant proportion (7·3 per cent.) of zinc.
A. Senechal: The solid chromic sulphates.-H. Giran: 
Bromine hydrate. From a cryoscopic study of mix
tures of bromine and water, Br2 +8H20 is deduced as 
the composition of the hydrate.-Th. W. and 
M. E. Lembert : The atomic weight of lead of radio
active origin. According to the theory of Soddy and 
Fajans, the atomic weight of lead derived from the 
decomposition of radium and uranium should be zo6·o, 
that from thorium, zo8·4, ordinary lead being 2o7·r. 
Experiments with lead from carnotite gave zo6-59, 
from three samples of pitchblende, zo6·57, zo6·4o, and 
zo6·86, one from thorianite, zo6·8z.-A. Desgrez and 
R. Moog : A method for the estimation of urea. Details 
of a method based on the decomposition of urea by 
iVlillon's reagent, in presence of infusorial earth. Test 
figures showing the accuracy obtainable are given.
R. Fosse : The gravimetric quantitative analysis of 
small quantities of urea for dilutions greater than 
o·I per cent. The urea is weighed as an insoluble 
compound with xanthydrol.-H. Gaidt: Oxalocitric 
lactone and its transformation into tricarballylic acid. 
The best yield of tticarballylic acid from oxalocitric 
lactone is obtained by heating the latter with alcohol 
to 18o° C.-Albert Gascard : The presence of an alcohol 
and an acid, both containing thirty-two atoms of 
carbon, in the wax of Tachardia lacca.-A. Duffour : 
An association of crystals of unequal symmetry.-C. 
Gaudefroy: The dehydration of gypsum.-}. Deprat: 
The projects for the Yun-nan-fou railway at Sseu
tchoan and their relations with geology. From the 
geological point of view it is shown that the con
struction of the proposed line would offer great diffi
culties, and the upkeep would be onerous and costly. 
From an economic point of view the line would prob
ably prove unprofitable.-V. Vermorel and E. Dantony: 
The chemical composition of alkaline spraying mix
tures and the soluble copper which they contain. 
Alkaline Bordeaux mixtures, contrary to the view cur
rently held, contain copper in the dissolved state.
F. Jadin and A. Astruc : Arsenic and manganese in 
some plant products used for animal food. Arsenic 
and manganese are shown to be present in fifteen 
plant products, and are probably normal constituents 
of the plant cell.-P. Maze: The mechanism of the 
exchanges between the plant and the external medium. 
-}. Giaja: Study of reactions of two ferments work
ing together. The hydrolysis of amygdalin by emulsin, 
or by the digestive fluid of Helix pomatia, is shown 
to be the result of two connected fermentative actions, 
involving the production of reducing sugar and hydro
cyanic acid respectively.-Mme. Marie Phisalix: The 
action of the virus of hydrophobia on Batrachians and 
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