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MEDALLISTS O F  T H E  ROYAL SOCIETY1 
By Sir WILLIAM BRAGG 

THE Copley Medal has been awarded to Professor 
Paul  Langevin. 

Professor Langevin was one of the band of young 
pioneers who, in  the closing gears of the last century, 
were engaged in exploring the field which had been 
opened up  by J. J. Thomson's discovery of the elec- 
tron. H e  spent a year (1697-1898) a t  the Cavendish 
Laboratory, and his Paris  Dr Bs Sc. thesis (1902) 
is dedicated to J. J. Thomson. The thesis, a notable 
one, svas entitled '+Recherches sur les Gaz IonisCs." 
I t  dealt mainly with the recombination and mobilities 
of ions, their coefficients and the relations between 
them. It is a standard work on this subject. I n  it  
he also devised and applied new and elegant methods 
of measuring these quantities, which were an advance 
on all their precleceSsors and have not since been im- 

1 Prom the address of the president a t  the anniversary 
meeting, Xovember 30, 1940. 

proved upon to any appreciable extent. Related to 
this, and coming later, mere important contributions 
to the theory of the diffusion of gaseous ions and its 
relation to ionic mobilities. 

Langevin's greatest achie~xment is the foundation 
of the electron theory of magnetism. The theories of 
paramagnetism and of diamagnetism are still very 
much as he made them and left them over thirty years 
ago. 

There are few branches of contemporary physics 
which he has not illunlinated and improved by his 
writings, and his work generally has the qualities of 
breadth, clearness, elegance and completeness which 
stamp the master. 

H e  has had a great international influence. H e  has 
been a prominent figure a t  all the meetings of the 
conferences arranged by the Institut International de 
Physique Solvay since they started in 1911. On the 



death of Lorentz he was chosen to succeed him as 
president of the Institut. 

H e  was awarded the Hughes Medal in 1915 and 
elected a foreign member of the society in  1928. 

The Rurnford Medal is  awarded to Professor Kar l  
Manne Georg Siegbahn. 

Professor Siegbahn, nlenlber of an old Swedish 
family, is, in the field of s-rays, what Rowland was i n  
the field of ordinary optics sisty years ago. H e  has 
introduced high precision into x-ray measnrements. 
F o r  example, the nlost accurate wave-length measure- 
ments in 1913 mere those of Noseley, with an accuracy 
of about 1per cent. By a brilliant successio~ of im- 
provements in methods, design, inventions ancl tech- 
nique, Siegbahn by 1924 had impro~-ed this to 0.001 
per cent., a factor of 1,000. 

Siegbahn is not only a great physicist, he is also a 
great engineer. H e  has made inventions and improve- 
ments in alnlost el-ery useful type of apparatus con- 
nected with x-ray measurenlents, pu~nps ,  gratings, 
x-ray tubes, ruling inachines, etc. 

Brnong his inany achievements are the determina- 
tion of the structure of the L series of x-ray spectra, 
the discovery of the ano~nalous dispersion of x-rays 
(with Hjalmar),  the accurate and direct measure-
ment of the grating spaces of calcite and rock salt, 
ancl the selection rules for  the frequencies of x-ray 
absorption edges. I n  col~junction with Larsson and 
Waller he was the first to deviate x-rays with a prism. 
They developed this method till they could obtain by 
it measurements of refractive indices for x-rays which 
are  of quite surprising accuracy. 

I n  recent years he has been much occupied v i th  the 
developinent and ilnprove~llent of methods of measure- 
ment of "ultra-soft" x-rays, the region bet,%-een about 
10 to 500 A, aiid with conspicuous success. This 
covers the gap between the ordinary x-ray region and 
the optical region of radiation. 

H e  and his students have also been ~nuch  interested 
in the values of the fundamental constants of physics 
and have made important contributions to  our knon.1- 
edge of them. 

H e  has m i t t e n  a niaste~*ly book on the spectroscopy 
of x-rays. An extraordinarily large proportion of 
the information in it is due to the work of hirnself ancl 
his students. H e  has created an outstanding school a t  
Uppsala and Stockholm, which now represents most 
of the physics of S~i~eden.  

H e  was awarded the Hughes Medal i n  1934. 

9 Royal Medal is awarded to Professor Patrick 
Maynard Stuart  Blackett. 

Professor Blackett is especialIy distinguished for  
his work on cosnlic rays and the particles connected 
with them. 

The early work n-hich first brought his narrle into 
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prominence was concerned ~ ~ i t h  the disintegration of 
nitrogen by r*-particles; arising out of the experimen- 
tal observations was 'the convincing proof that the 
disintegration process originated in the actual capture 
of the a-particle by the nitrogen nucleus. 

The demonstration of cosmic-ray showers was one 
of Blackett's early successes with direct Wilson cbam- 
ber photographs, but perhaps his most spectacular 
discovery-made sin~ultaneously by Anderson in 
America-was that, in a large cloud chamber con-
trolled by the tripping of counters, tracks appeared 
~vhicli could only be explained as due to a nexr particle 
-the positive electron. The importance of this dis- 
covery in the light of Dirac's theory was inlmediately 
realized by Blackett and his coworker Occhialini, and 
important results have emerged. 

Blackett also-in collaboration with Chadwick and 
Occhialini-extended the work on the positive elec- 
tron, and it mas soon found that there were sources 
other than cosrnic rays. JITith the same collaboration 
Blackett was also instru~~iental  in showing that quanta 
of sufficient energy could produce a pair of electrons 
and this production was related to the so-called nuclear 
absorption of y-rays-a phenomenon previously 
known but until then unexplained. 

Blackett has followed up  his cosmic-ray work and 
has published a number of very interesting papers 
dealing with various aspects of these rays. H e  has 
measured their energy, inferring therefrom a cosmic- 
ray  energy spectrum; he has observed, with an es-
traordinarily high degree of accuracy, the scattering 
and energy loss of cosmic-ray particles in their pas- 
sage through ineta1 plates and has discussed the nature 
of the penetrating component of cosmic rays. Two 
papers on this topic appeared in the Proceedings of 
the Royal Society for  1938. 

Lastly, reference must not be omitted of Blackett's 
important experimental contributions to our knowl- 
edge of the heavy electron-the particle which seeins 
destined to be of such importance in the understand- 
ing of the more familiar nuclear particles. 

A Royal Xedal is awarded to Dr. Francis Hugh 
Adarn hIarshal1. 

Dr. llarshall's earlier research work (1903-1907) 
on the oestrons cycle, corpus luteum and reinoval and 
grafting of ovaries laid the foundations for  all the 
modern dic;coveries concerning the internal secretions 
of the sex organs. 

The publication of his large text-book on the "Physi- 
ology of Reproduction," in  1910, stimulated work on 
this subject throughout the world, not only on points 
of scientific interest but also in  regard to  the appli-
cation to medicine and to questions of fertility and 
nlilk secretion in the domestic animals. H e  was en- 
gaged on a third edition of this book when mar broke 



out. H e  is generally acknowledged to be the father of 
this subject, and but few papers on this branch of 
science to-day are published witliout some reference 
to his work. 

Arising out of his research, and that of his pupils, 
the importance of the anterior pituitary as a source 
of internal secretions, affecting not only the sex 
organs but also other body functions, has been recog- 
nized, and has led the way to an enorinous volume of 
research work in recent years throughout the morld. 
It is one of the subjects in which the greatest advances 
have been made in recent years. 

Recently, his research has been concentrated on the 
exteroceptive factors, such as  light, ultra-violet irradi- 
ation and nerve stimuli, which affect the sex organs 
by may of their effects on the anterior pituitary. This 
work explains the physiological basis for  the seasonal 
and other changes which occur in  reproductive activ- 
ity. H e  summarized this aspect of the subject in the 
1936 Croonian Lecture on "Sexual Periodicity and 
the Causes Which Deternlined It," beside adding new 
matter. 

The Davy Medal is a~varded to Professor Harold 
Clayton Urey. 

Professor Urey's first important piece of work con- 
sisted in  carrying out extensive, accurate, spectro-
scopic measurements on diatomic and polyatoinic mole- 
cules. This led him in 1931 to take up  a detailed in- 
vestigation on the abundance of natural isotopes of 
hydrogen, nitrogen and oxygen. During the next few 
years he succeeded in isolating deuterium and calcu- 
lating the comparative thermodynainic properties of 
deuterium, hydrodeuterium and hydrogen. I n  1934 
he accomplished the first synthesis of deuteromethane. 

Deuterium or "labelled" hydrogen has proved of 
great value in investigating the mechanism of many 
organic and biologically important reactions and its 
use has been the precursor of the modern general iso- 
topic exchange reactions. A number of deutero de- 
rivatives have been prepared by Urey and his co-work- 
ers, and their entropies, vapor pressures and exchange 
equilibrium constants have been experimentally deter- 
mined and compared with the theoretical values an-
ticipated. 

This isolation of deuterium from ordinary hydrogen 
and establishment of the thermodynamic, spectral and 
physico-chemical difference between it  and pure hy- 
drogen as well as in the compounds containing deu- 
terium and hydrogen, is a 'emarkably complete piece 
of work, fo r  which Urey received the Nobel Prize. 

More recently Urey has taken up  the problem of the 
separation of the other important, naturally occurring 
isotopes: those of nitrogen, oxygen and carbon. H e  
has examined their quantity distribution in nature 
and employed exchange methods for  the enrichment 
of one species. 

Tlie Darwin Medal is awarded to Professor Jaines 
Peter Hill. 

Over a long series of years Professor Hill  has car- 
ried out researches on the development of various 
mammals, particularly as regards the embryonic mem-
branes and placenta, and added greatly to our knowl- 
edge of this subject. Many of his concIusions have 
clear evolutionary implications, as  fo r  example that  
inarsupials are  descended from oviparous ancestors 
with meroblastic ova. I n  his Croonian Lecture of 
1932, Professor Hill suininarized his researches on the 
embryology and einbryonic membranes of the Pri-
mates. The views of primate evolution based on de- 
velopment which he then pu t  forward are  in  accord 
with those of Elliot Smith founded on brain anatomy, 
and of W. K. Gregory on morphological and paleon- 
tological evidence. 

I n  collaboration with T. T. Flynn, Professor Hill  
has lately (1939) published the first pa r t  of extensive 
researches on the development of monotremes, both 
O r i ~ ~ t J L ~ r J z y ~ ~ l ~ z ~ sand Echidna, TI-hich will be of great 
value in  helping to assess the origin and relationships 
of these egg-laying mammals. 

Professor Hill's research work is of first-class qual- 
ity, being trustworthy and carried out with extreme 
care and the best techniques; it has never been 
scamped and is rich in original results over a wide 
field, most of the conclusions having a direct bearing 
on evolutionary questions. 

Few living hiologists have contributed more towards 
the solution of probleins bearing on the interrelation- 
ships of the main groups of the 3Iainmalia and on the 
phylogenetic history of the Primates, a subject with 
which Charles Darwin was so much concerned. 

The Sylvester Medal is awarded to Professor God- 
frey Harold Hardy. 

G. H .  Hardy is the author, or part author, of over 
300 mathematical papers, two books and several of 
the Cambridge Mathematical Tracts. 

Much of his work has been directed to the building 
up  of the technique of modern inathematical analysis, - . 
and the siinplicity with which the routine aspects of 
new work can now be presented is due very largely to 
fundamental results established by him. 

I t  is characteristic of much of his work that it  has 
stimulated others and has proved to be the starting 
point of important developments. His  work i n  col- 
laboration with J. E. Littlewood on Tauberian theo- 
rems is a n  example. From an isolated classical result 
a subject lvas created which to-day would require a 
treatise for  its exposition. 

His  most outstanding contributions to the advance 
of mathematical knowledge have been in the theory 
of the Riemann zeta-function and the theory of num- 
bers. The achievement of which, it  is believed, he him- 
self is most justly proud is the invention of the ('circle 
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method." This is a technique of great beauty and 
generality which brings great refinement of mathe-
matical analysis to bear on a wide class of unsolved 
problems in the theory of numbers. The method has 
been elaborated and improved by other mathema-
ticians, but on its account alone the name of Hardy  
must f o r  all time rank high among the masters of his 
subject. 

No appreciation of the services of Hardy  to the 
advance of mathematics would be complete which did 
not attempt to assess the T-alue of his personal influ- 
ence. Throughout his career he has been the driving 
force behind a vigorous group of younger research 
workers. A very considerable proportion of the pure 
mathematical research now being published in this 
country is traceable more or less directly to his inter- 
est and encouragement, or to the inspiration of his 
earlier work. His  unstinted service during many 
years to  the detailed work of the London Xathemati- 
cal Society, and the freedom with vhioh his experi- 
ence and advice are  available to all, have established 
him in a unique position in  the regard of British 
mathematicians. 

The Hughes Medal is awarded to Professor Arthur 
Holly Compton. 

Professor Compton has made a number of impos- 
tant contributions to physical science in  the field of 
x-rays and elsewhere. Of late years he has been one 
of the leaders in  the study of cosmic rays. 

The experiments of Young and Fresnel early in  the 
nineteenth century proved that light certainly had un- 
dulatory properties. But  in  the present century facts 
have been emerging, notably in connection with photo- 
electric action, which are impossible to reconcile with 
the assumption that light can be described only as  a n  
electromagnetic wave of the classical type. These dif- 

ficulties disappeared if light of frequency v is as-
sumed to be dynamically equivalent to a collection of 
particles of energy hv ( h=Planck's constant). 

I t  occurred to Compton that from this standpoint 
the interaction between radiation and free eleotrons is 
very simple, and in fact is the simplest interaction 
which radiation can undergo. Associated with the 
energy hv, according to the electromagnetic theory, 
there is momentum hv/c ( c = velocity of light). The 
interaction is thus reduced to a very ancient problem, 
that of the encounter of two infinitesimal billiard balls 
with known energies and momenta. As the radiation 
moves with the velocity of light, in  most cases the 
electron can be treated as if i t  mere a t  rest. I t  is then 
obvious that in  the collision the electron will acquire 
energy from the radiation and the conservation of 
momentum requires that if the electron moves off in a 
certain direction the radiation will travel in a certain 
other direction. But reduction of energy of a quan- 
tum of radiation means increase in  wave-length, and 
this increase will be a predetermined function of the 
direction of the "scattered" radiation and of the direc- 
tion of motion of the "recoil" electron. 

H e  published these conclusions in  1922. I n  1923 he 
established the change in wave-length, first qualita- 
tively by Barkla's absorption coefficient methods and 
then quantitatively with the x-ray spectromete'. I n  
the succeeding years he investigated the energies of 
the recoil electrons as a function of their direction of 
motion and showed that the correlation, predicted by 
the theory, between' the direction and energy of the 
recoil electrons on the one hand and the direction and 
change of wave-length of the radiation on the other 
did in  fact occur. This correlation is of fundamental 
importance in  the general theory of the interaction of 
radiation mith matter. 

EACH AFTER HIS KIND1 
By Dr. L E O N  J. COLE 

DEPARTMENT O F  GENETICS, UNIVERSITY OF WISCONSIN 

LOKGafter the binomial system was well establiehecl, 
collections of animals and plants were relatively small 
and attention was centered on the general type of spe- 
cies rather than on the intergradations between them. 
As larger series of specimens .r7ere studied intensively 
and critically the tendency naturally was to apply 
additional specific names to recognizable intermediate 
groups, until the series became so complete as  to  be 

1Concluding part of the address of the retiring vice- 
president and chairman of the Section for the Zoological
Sciences of the ilmerican Association for the Advance- 
ment of Science, Philadelphia, December 31, 1940. 

practically continuous. At  that stage the whole series 
might be thrown together again under a single species 
name, with the various component groups ranked 
under i t  as subspecies. Such shifts seem inevitable 
if nomenclature and classification are to  keep up  with 
increasing knowledge, but the consequent instability 
and constant change have been a perpetual source of 
annoyance to those biologists who are more concerned 
mith the anatomy, physiology or embryology of a spe- 
cies than with v h a t  it is called. The multiplication of 
species seems to have been particularly irritating and 
led cowles to  exclaim :14 <doneof the noblest aimsof 

1 4  dt i~er .Eat., 42: 266, 1908. 


