


these early developments were 
eventually to dovetail with the excit
ing new developments of the late 
1940s. Supplementing the survey are 
eleven fascinating landmark papers 
by Heisenberg, Dirac, Weisskopf, 
Fierz and Kramers spanning the 
period 1930-8. Many of these were 
originally not written in English. 

The availability of these difficult 
ideas in English in a single volume is 
itself valuable, offering fresh insights 
into these pioneer developments. 

(Among them is Weisskopfs 1934 
calculation of the self-energy of the 
electron, including the original ver
sion with the error and the subse
quent correction. Weisskopf has 
related how, humiliated, he went to 
Pauli, his boss at the time, and asked 
whether such an error warranted him 
giving up physics. 'No,' replied Pauli 
adamantly. 'Everyone makes mis
takes, except me.') 

However the new approaches of the 
late 1940s which revolutionized the 
field are outside the scope of the 
book, considerably reducing its 
appeal. 

As Heisenberg said, the new 
Feynman diagrams provide the 
intuitive appeal that previously had 
been so difficult. The pre-war history 
of quantum electrodynamics and 
related matters is also related in 
Abraham Pais' fine book 'Inward 
Bound' (Oxford University Press), 
which also goes on to cover immedi
ate post-war developments, where 
precision spectroscopy measure
ments (the Lamb shift) provided fuel 
for accurate quantum electrodynam
ics calculations. In Dr. Miller's book, 
the emphasis is more on the need to 
understand which drove the pre-war 
efforts. 
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G.P.S. Occhialini, a legendary figure 
for all who remember the very begin
nings of cosmic ray particle physics, 
died on 30 December. Born on 5 
December 1907 in Rossombrone, 
near Urbino, he studied in Florence. 
Here he met Bruno Rossi, whom, 
although only two years his senior, 
he always regarded as a master. 

In 1932 Occhialini went to Cam
bridge where he worked with P.M.S. 
Blackett. They invented and per
fected the counter-triggered Wilson 
chamber technique, recording cas
cade showers which confirmed the 
existence of the positron, discovered 
slightly earlier by Anderson, and 
demonstrating its symmetry with the 
electron. Their counter-triggered 
chamber technique was also to 
endow physics with the mesotron 
(later known as the muon), the 
neutral kaon, the lambda, and other 
strange particles. 

In 1938 Occhialini left for the 
University of Sao Paulo in Brazil, 
returning to Britain in 1944 where he 
joined the Bristol group directed by 
C.F. Powell, studying nuclear reac

tions with the aid of photographic 
emulsions. Obsessed by cosmic 
rays, Occhialini rapidly realized that 
useful work in this field meant greatly 
increasing the silver bromide density 
in the emulsion to show particle 
tracks more clearly. 

Urged by Powell and Occhialini, 
the llford company produced the 
desired emulsion in 1946. 

That same year, a packet of plates 
coated with the new emulsion was 
set up at the Pic du Midi de Bigorre in 
the Pyrenees at an altitude of2850 
m. After six weeks the plates were 
returned to Bristol to be developed. 
In May 1947, Lattes, Muirhead, 
Occhialini and Powell published the 
first two examples of 'double' mesons 
- the decay of a pion into a muon. 

In 1979 Occhialini was awarded the 
Wolf prize for his outstanding control
led chamber and emulsion contribu
tions to cosmic ray and particle 
physics. 

Shortly after the pion discovery he 
rendered another fundamental 
service to the emulsion technique. 
With the aid of C. Dillworth and 
R. Payne he heat-treated cold 
emulsions impregnated with cold 
developer. This made possible the 
uniform development of emulsions 
600 mm and more thick, whereas 
those used for the pion-muon decay 
were only 50 mm thick. This elegant 
but little-known invention made the 
whole ofpost-pion emulsion physics 
possible, especially the study of 
charged kaons. 

Occhialini abandoned elementary 
particles in 1960 and spent a year at 
MIT with his old friend Bruno Rossi 
and his team learning about the field 
that was to become space physics. 
In Italy, where he had become a 
professor at Genoa, and subse
quently at Milan, he directed and 
organized the space operations of a 
number of the Italian laboratories. 
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