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Nobel Physics Prize for his deve lop­
ment of the emuls ion techn ique and 
for the discovery of the p ion; 
Occhial in i was awarded the 1979 
Wol f Prize (shared with George 
Uhlenbeck) for his contr ibut ion both 
to the pion discovery and to that of 
pair product ion with Blackett, who 
obta ined the 1948 Nobel Physics 
Prize. 

By Owen Lock 

One hundred years 
ago..... 

Marking a full century of subatomic 
physics, an occasional series of 
CERN Courier article looks back to 
what was happening exactly one 
hundred years ago. 

A ll over the wor ld , this year is 
being celebrated as the 

centenary of the d iscovery of the 
electron by J.J. Thomson at the 
Cavend ish Laboratory, Cambr idge , in 
1897. At a t ime when sovere ignty 
interests in science were much to the 
fore, it is surpr is ing that this 
d iscovery has earned such universal 
recogni t ion. It was not as if the 
electron came out of the blue. 

The saga is descr ibed in Ab raham 
Pais ' masterp iece ' Inward Bound ' 
(Oxford University Press) . Despi te 
having been invest igated for many 
years , cathode rays were still 
controvers ia l . Were they rays or 
part ic les? In 1895 Jean Perrin in 
France had revealed that they 
carr ied negat ive electr ic charge. 

In 1897, Emil Wiecher t in 
Konigsberg, after carry ing out cath-

ode ray exper iments , said that 
cathode rays had to be carr ied by 
negat ive ly-charged part icles, 
assuming they had unit charge, 
carry ing only a smal l fract ion of the 
mass of a hydrogen a tom. Wal ter 
Kaufman in Berl in was puzzled by 
the result that the charge/mass ratio 
of the cathode ray particles appeared 
to be the same, no matter what gas 
was used. 

Thomson also measured this 
charge /mass ratio, and , like 
Wiecher t , suspected that it was so 
smal l because the cathode ray 
part icles themse lves were smal l . 
Unl ike Wiecher t , Thomson had the 
temer i ty to state: 'Thus ... we have in 
the cathode rays matter in a new 
state, a state in which the subdiv is ion 
of matter is carr ied very much 
further... ' . 

Two years later, Thomson had 
measured the charge on what wou ld 
soon be universal ly cal led electrons 
(he preferred 'corpuscles') and had 
also invest igated their photoelectr ic 
role. As several other researchers 
were to do in the ensuing century, 
Thomson took the baton of d iscovery 
and ran wi th it. 

Embo ldened by his electron 
discovery, he also proposed in 1897 
that his electric corpuscles were a 
componen t of all a toms, the first step 
in what was to become his famous 
'p lum-pudding ' model of the a tom 
which was not over thrown until 
Rutherford 's epic d iscovery of the 
nucleus s o m e fifteen years down the 
line. 

Thomson directed the Cavendish 
research wi th a f irm hand, and the 
direct ion of Cavend ish research had 
been profoundly altered by Rontgen's 
1895 d iscovery of X-rays. In 1896 
Thomson had publ ished, with his 
student Ernest Rutherford, a classic 
paper on gas ionization by X-rays. 
For his part, in 1897 Rutherford was 

Electron centenary 
Many events are being organized 
to mark the centenary of the 
discovery of the electron by J.J. 
Thomson at Cambridge. Consult 
http://www. ioppublishing. com/ 
Physics/Electron. However for a 
memorable guided tour through 
electron history, try the website 
prepared by the American 
Institute of Physics' Center for 
the History of Physics, http:// 
www. aip. org/history/electron 

This includes a recording of 
Thomson's venerable yet 
exultant voice from the 
soundtrack of the film, Atomic 
Physics, copyright © J. Arthur 
Rank Organization, 1948 - "Could 
anything at first sight seem more 
impractical than a body which is 
so small that its mass is an 
insignificant fraction of the mass 
of an atom of hydrogen? - which 
itself is so small that a crowd of 
these atoms equal in number to 
the population of the whole world 
would be too small to have been 
detected by any means then 
known to science." Thomson died 
in 1940, three years after the 
death of his famous pupil, 
Rutherford, who was 15 years his 
junior. 

work ing on the 'Becquerel rays', 
d iscovered in Paris the previous 
year, and soon to become better 
known as radioactivi ty. 

E lsewhere in physics, two topics 
were much d iscussed, both of them 
in connect ion wi th empir ical formulas 
whose deep mean ing would not 
become apparent for some t ime. In 
1885 the Swiss scientist Jakob 
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Distinguished Indian physicist M.G.K. Menon 
inaugurates the 7th International Symposium 
on Radiation Physics in Jaipur, India, in 
February. After participating in pioneer cosmic 
ray experiments in Powell's Bristol laboratory 
(see page 2), M.G.K. Menon went on to 
become Director of the Tata Institute, Bombay, 
and has served as senior government advisor 
in India as well having been a member of 
many international committees. Right is Bikash 
Sin ha, Director of Calcutta's Saha Institute of 
Nuclear Physics and the Variable Energy 
Cyclotron Centre, who is the new President of 
the International Radiation Physics Society. 

Balmer wrote down a fo rmula wh ich 
descr ibed the wave leng ths of the 
spectral l ines of hydrogen . Th is 
remarkable relation 'f i tted the data 
ext remely wel l ' , as today 's physic ists 
wou ld say, but nobody cou ld expla in 
why. It was also an infinite ser ies. 
The mystery of the Ba lmer ser ies, 
wh ich w a s examined by Lord 
Rayle igh, Thomson ' s p redecessor at 
Head of the Cavend ish Laboratory, in 
1897, was only part ial ly exp la ined by 
Niels Bohr 's quan tum picture in 1913. 
The under ly ing exp lanat ion of the 
empir ical infinite ser ies had to awai t 
the arrival of quan tum mechan ics 
proper and the solut ion of the 
hydrogen a tom prob lem by 
Schrod inger in 1925. 

The other hot topic one century ago 
was black body radiat ion, where the 
precis ion results at Helmhol tz ' 
laboratory in Berl in def ied deta i led 
exp lanat ion. Different empir ica l 
fo rmulae seemed to break down at 
s o m e wave length range or other. 
Dil igently explor ing this road, Max 
Planck in Berl in embarked on a 
ser ies of papers 'Vor lesung uber 
Thermodynamik ' wh ich wou ld 
eventual ly cu lminate in his f amous 
1901 proposal of the quan tum 
hypothes is . 

E lsewhere, the instal lat ion of the big 
te lescope at Ch icago 's new Yerkes 
Observatory hera lded a new chapter 
in as t ronomy. 

Radiation in Rajastan 

The exot ic Indian city of Ja ipur in 
arid Rajastan w a s the set t ing for 

the recent Internat ional Sympos ium 
on Radiat ion Physics. Open ing the 
meet ing , the d is t inguished Indian 
physicist M.G.K. Menon descr ibed 

the underground exper iment at the 
Kolar Go ld Fields, an early player in 
the wor ldw ide search for proton 
decay, predic ted by Grand Unif ied 
Theor ies . 

In a keynote address, Founding 
President of the Internat ional 
Radiat ion Physics Society and 
neutron detect ion special ist P.K. 
Iyengar focused on the latest 
deve lopments in neutrons and their 
appl icat ion, as wel l as p lasma and 
laser technology. 

Comp ton scat ter ing, a key 
d iscovery early this century in the 
interrelat ion of matter and radiat ion, 
remains a corners tone of radiat ion 
phys ics. Sympos ium contr ibut ions 
c a m e f rom S. Mann inen of Finland 
and Malco lm Cooper of Warwick . 

On the appl icat ions side, the use of 
beams for cancer therapy was 
i l lustrated wi th exper ience f rom the 
250 MeV proton beams in Cape 
T o w n , South Afr ica, whi le C.J. 
Roberts descr ibed the managemen t 
and d isposal of nuclear was te . 

Indian researchers are very act ive 

in this w ide- rang ing field of physics, 
involved in sophis t icated detectors to 
measure photon mult ipl icity at C E R N 
(January 1995, page 14), in a 
radioact ive ion beam project to 
ex tend the nuclear range of 
Calcut ta 's Var iab le Energy Cyc lo t ron, 
and in X- ray studies for mater ia ls 
sc ience. 

Extraterrestr ial radiat ion, in the 
shape of the en igmat ic neutr ino 
s ignal f rom the sun and the al l-
pervad ing cosmic radiat ion, was 
descr ibed by S.M. Chitre of the Ta ta 
Insti tute. 

On a l ighter note for an evening 
lecture, B ikash S inha, Director of 
Calcut ta 's Saha Institute of Nuclear 
Physics, t raced the evolut ion of 
Indian sc ience f rom 450 BC to the 
present day. S inha is the new 
President of the Internat ional 
Radiat ion Physics Society, tak ing 
over f rom John Hubbel l of the US 
Nat ional Institute of Standards and 
Techno logy , Gai thersburg . Dick Pratt 
of Pi t tsburgh cont inues as Secretary. 
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