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satisfactory, for Jeans's modification of Eddington's 
theory does involve a polytropic index varying system
atically with the mass in about the right sort of way to 
produce this effect. Jeans's modification results from 
using the theoretical Kramers value for the absorption 
coefficient, and the main reason why it has not been 
more generally adopted (by followers of Eddington) 
than it has is probably that the absolute values ob
tained by Kramers' theory did not seem to fit the facts. 
When, however, we adopt Russell's high value for the 
hydrogen content of stars the discrepancy disappears. 

The vast majority of the stars are thus accounted 
for. The main sequence consists of stars built on the 
Eddington-Jeans model, with central temperatures 
fairly sharply defined at any one mass and rising very 
slowly with the mass, and with a constitution very 
similar to that actually observed; the central tem
perature seems to be about 16-20 million degrees in the 
sun. The white dwarfs consist of a roughly parallel 
band of stars built nearly on the Milne degenerate 
model, with central temperatures up to about 3 x 109 

degrees ; they should have about the same constitu
tion except for a shortage of hydrogen at the centre, 
and will be fainter for a given mass. 

In addition to these two main classes we may 
account for the low density giants. These have a 
comparatively low central temperature and can only 
obtain their energy (a) if they have a large amount 
of free helium or unstable atoms already present, or 
(b) if some very light element can also be unstable. 
In case (a) they will not be able to live very long; but 
if they are very heavy their total lifetimes will be 
short anyway, and their life in this state may be a 
fairly large fraction of the total. The wave mechanics 
formula used shows that a star of mass 30 suns, if 10 
per cent of it were helium and 80 per cent hydrogen, 
could develop enough energy for an absolute mag
nitude of - 6 even at the density of an M5 super
giant, with a central temperature of only 4 million 
degrees. Such stars will, however, be 'overs table', 
that is, they will be liable to develop pulsations ; these 
are well known to be a coonmon feature of very massive 
red stars. If they are not very massive, only a small 
fraction of their lif13times can be spent in this state, 
and they would, in addition, have a very large colour 
index indeed ; we should thus scarcely expect to see 
any. In case (b) a long life would be possible, but as 
synthesis would now certainly result in an immediate 

increase in the amount of the unstable element, the 
stars would have to change their central temperatures 
over a fairly large range during their lifetimes. The 
unstable element is assumed to be the isotope Be8, 

which exists in very small quantities on the earth and 
probably has in fact a mass defect (referred to helium 
as a unit) of very nearly zero. Many beryls contain a 
large and otherwise unexplained amount of helium, 
and when the idea of the instability of Be8 was first 
proposed, Lord Rayleigh at once pointed out the 
significance of this fact. 6 The 'Hertzsprung gap' and its 
prolongation between the Cepheids and the B stars may 
be shown to follow if Be8 has a long life, and its presence 
on the earth guarantees this. A long life is also in 
harmony with the Be8 jBe9 ratio and the He/Be ratio. 

A number of other observations may readily be 
fitted into the theory. We may mention in particular 
the absence of low density stars at medium and small 
masses, the occurrence of R and N types among giants 
but not among dwarfs, the existence of binaries in 
which the brighter star is the cooler and less dense, 
and the fact that the brightest stars in clusters are 
usually all red or all blue. 

The arguments that have been urged in support of 
the' long time scale' (1013-1014 years) may all be met 
with some plausibility. In particular the well-known 
theory of Jeans for the eccentricities of binaries, and 
similar 'kinetic theory' arguments can all be recon
ciled with the 'short time scale ' (1011 years) if the 
galaxy is expancling as fast as the universe in general 
is; this expansion (for the universe as a whole) seems 
to be demanded by the general theory of relativity. 

It thus appears that as a result of the wave me
chanics on one hand, and the general theory of rela
tivity on the other, the universe may have developed 
its present complexity of stars and of atoms from an 
initial state consisting of a fairly dense, nearly uniform, 
nearly stationary mass of cold hydrogen. This compara
tively simple beginning constitutes at least a pleasant 
ornament, if not an actual support, for our theory. It 
must, however, be admitted that there are still some 
serious difficulties ; those that have been noticed are 
discussed in the full account which will shortly appear. 

1 Zeits. f. Physik, 54, 656 ; 1929. 
' Mon. Not. R . .A.S., 91, 283; 1931. 
8 Proa. Roy. Soe., 126, 632 ; 1930. 
• Of. Russell and Atkinson, NATIIRE, May 2, p. 661, 1931. 
• Russell, .Astr. Jour., 72, 11; 1929. 
1 NATURE, 123, 607 ; 1929. 

Empire Travel for British Students. 
the past eight years, parties of Canadian under

graduates, numbering from 50 to 150, and repre
senting most of the universities of Canada, have made 
a surrilner tour in Europe under the auspices of the 
Overseas Education League. The party usually 
leaves Montreal for Glasgow towards the end of June, 
and spends about a month in Great Britain, visiting 
such centres as St. Andrews, Edinburgh, Grasmere, 
Bangor, Stratford-on-Avon, Oxford, Cambridge, Lon
don, and the south coast of England. A fu:Pther 
fortnight is then spent in Switzerland, Germany, and 
France, before the party embarks for Quebec. Last 
year the continental section of the tour included visits 
to Geneva, Innsbruck, Oberammergau, Munich, Stutt
gart, and Paris. 

These tours, of which the great educative value is 
obvious, represent one activity only of the Overseas 
Education League. Organised in 1910, on a definitely 
non-commercial basis, by Major Ney, of "\\jinnipeg, the 
League was originally designed to fosterjunderstand
ing between Canada and Great Britain. Its scope 
has gradually widened, and now it " seeks to em-
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phasise the significance attaching to citizenship in the 
British Commonwealth of Nations, to interpret Britain 
and France to the two great branches of the Canadian 
people through a closer educational and cultural 
association, and to develop a consciousness of the role 
of education as a means to international under
stancling and amity ". It organises summer schools 
of English, French, music, drama, etc., at Oxford, 
Paris, and other centres ; and, in all, some six thousand 
teachers and undergraduates have taken advantage of 
its arrangements. The Governor-General of Canada 
is honorary president of the League, and among 
other patrons and supporters are the Governor
General of the Union of South Africa, Lord Plumer, 
the Right Hon. L. C. Amery (honorary vice-presidents), 
the Primate of all Canada (president), and Major F. J. 
Ney (vice-president and honorary organiser). 

This summer, for the first time, a return visit to 
Canada of a party of university students from Great 
Britain has been arranged under the auspices of the 
League. A group of about twenty men and women 
students of the University of St. Andrews, representa 
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tive of t.he various vears and faculties, will sail for 
Canada this month ill the company of the home-going 
Canadian undergraduates and various other Canadian 
parties. Prof. John Read, professor of chemistry in 
the United College, St. Andrews, willlead the party, 
and the tour will occupy a pe1·iod of about five weeks. 
The visit will be restricted to the eastern provinces, 
and the party will visit such centres as Quebec, Mont
real, Ottawa, Toronto, and Kingston. The return 
journey from Toronto to Quebec will be made by 
water via the Thousand Islands. Throughout the 
tour opportunities will be afforded t.he members of 
gaining a first-hand knowledge of the educational 
institutions, culture, home-life, and resources of the 
Dominion. The undert.aking appears to provide the 
first instance of an organised visit to a British 
Dominion by a body of university students from Great 
Britain, and the evidence afforded by so interesting 
an should be of particular value. 

University and Educational Intelligence. 
EDINBURGH.-Dr. Charles McNeil, senior physician 

in the Royal Edinburgh Hospital for Sick Children, 
has been appointed to the newly founded Edward 
Clark chair of child life and healt,h. 

LoNDON.-On the occa:sion of the centenary meeting 
of the British Association in September next, the 
Senate has decided to confer the honorary degree of 
doctor of science on the president (General the Right 
Hon. J. C. Smuts), Sir F. Gowland Hopkins, president 
of the Royal Society, .and on the following former 
presidents of the British Association : the Right Ron. 
Lord Rutherford of Nelson, Sir Charles Sherrington, 
and Sir J. J. Thomson. 

THE governing body of the Lister Institute has 
appointed Dr. Thomas Fotheringham Macrae to a 
research studentship in biochemistry. 

DR. CATHERINE C. STEELE has been appointed 
lecturer in agricultural chemistry and physics at the 
Horticultural College, Swanley, Kent, and will take 
up her duties in September next. 

MR. F. N. MowDAWALLA has been appointed pro
-fessor of electrical technology in the Indian Institute 
of Science, Bangalore, in succession to Prof. J. K. 
Catterson-Smith. 

APPl;ICATIONS are invited for the following scholar
ships at the Huddersfield Technical College :-The 
Joseph Blamires research scholarship for research in 
colour chemistry, the value of which is £100 a. year 
with remission of fees, and the British Dyes' research 
scholarship for research in colour chemistry, value 
£75 a year with remission of fees. Further particulars 
and forms of application are obtainable from the 
Technical College, Huddersfield. 

School Life, issued monthly by the United States 
Office of Education, announces in its January issue 
that it is undertaking a new task. Not content with 
publishing notices of the numerous monographs pre
pared by the staff of the Office of Education, it is 
to ransack the offices of all government departments, 
commissions, boards, and other agencies for whatever 
is likely to be useful to teachers . The first-fruits of 
this new policy appear in the forms of a full-page 
advertisement of the Geological Survey's maps-which, 
by the way, are available to schools at a discount of 
from 40 to 60 per cent, as compared with the 25 per 
cent allowed by the Ordnance Survey of Great 
Britain-the 'Children's Charter' adopted by the 
·White House conference on 'child health and pro
tection', a prison education scheme, and a list of new 
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government publications useful to teachers. The 
same issue contains articles on unemployment in the 
teaching profession, instruction classes for the un
employed, the rise of the land-grant colleges and 
universities, how the schools deal with individual 
differences, American educational progress in 1930, and 
a radio transmission station for the joint use of six State 
agencies, including the 1.miversity and the departments 
of public instruction, health, highways, agriculture, 
and State conservation, of the State of Wisconsin. 

EDUCATION in India in 1928-29 is reviewed briefly 
by the Educational Commissioner with the Govern
ment of India in a pamphlet recently issued by the 
Government Publications Branch, Calcutta (price 
1s. 6d.). The number of scholars in institutions of 
all types in 1929, namely, 12,165,839, shows an increase 
of 3 per cent in twelve months. During the same 
period, expenditure on education increased by 5 per 
cent, to Rs. 27,07,32,253. Expenditure on universi
ties and colleges, providing instruction for 94,257 
students, amounted to 13·5 per cent of the total ex
penditure and showed an increase of 13 per cent over 
the expenditure of the preceding year. The report 
suggests doubts as to whether this rapidly increasing 
expenditure is justifying itself by results. Of the 
University of Bombay, it is recorded that "the 
average student does not bother to read his texts but 
is content to learn by heart second-hand opinions on 
them, gleaned from cheap bazaar cram-books ". The 
University of the Punjab "is burdening itself, and is 
encouraging the colleges to burden themselves, with a 
very large number of students who· have little or no 
chance of completing the course successfully and on 
whom the expenditure of money intended for higher 
education is very largely wasted ". There is similar 
wastage also in the University of Rangoon. The 
number of Indian students in Great Britain is now 
well over two thousand. Including students at uni
versities on the Continent and in the United States 
of America, the total number who are abroad in one 
year is not far short of 2500. 

CoLLEGE and school athletics, as related to the 
educational process, have been dealt with by the 
Carnegie Foundation for the Advancement of Teach
ing in a series of publications, beginning in 1927, of 
which the latest is its Bulletin No. 26 on "Current 
Developments in American College Sport ". In a 
preface by the president of the Foundation, Mr. Henry 
Suzzallo, attention is directed to a principle, said to 
have been long recognised in America but, to the 
serious detriment of the product of higher education 
in that country, not always a{lted upon, namely: 
"that final responsibility for the effective administra
tion of American college sport belongs not to the 
alumnus, the down-town business man, or the news
paper writer, but to university or college officers ". 
Many of the changes summarised in the bulletin point 
to an improvement in this respect. " At numbers of 
institutions attempts are clearly being made to 
modify and ultimately to eliminate certain abuses 
which have their roots in the prevalent commercialisa
tion of American college sport." In several fields of 
sport, however, in which colleges have been used by 
professional sports promoters as training grounds for 
recruits, public aversion to such practices will need to 
be aroused to a much higher pitch than it has at 
present reached before their elimination can be looked 
for. Meanwhile a notable decrease of undergraduate 
interest in inter-collegiate athletics has taken place in 
recent years. Complaints by academic teachers that 
students' interest in the things of the mind is feeble 
are less frequently heard, and this is attributed to the 
introduction into intellectual pursuits of the com
petitive motives which prove so effective in sport. 
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