
Physics revelations 
by Christine Sutton 

Science, JINR Director General 
Vladimir Kadyshevsky prefers to take 
a more pragmatic approach, para
phrasing a Japanese proverb - 'do 
not give me fish, invite me to go 
fishing'. 'Science is by nature interna
tional', he continues, adding that he 
was pleased to find a US Department 
of Energy report quoting the Russian 
writer Anton Chekhov 'Science 
cannot be national, in the same way 
that a multiplication table cannot be 
national. If a science becomes 
national it ceases to be a science.' 

By Gordon Fraser 

The setting of the Ettore Major ana Centre, 
Erice, Sicily. Erice, founded so the legends say 
more than 3000 years ago, was a fitting 
location for physicists to gather and discuss 
their subject in the International Conference on 
the History of Original Ideas and Basic 
Discoveries in Particle Physics this summer. 

Christine Sutton, Oxford physi
cist, well-known science writer 
and regular contributor to the 
CERN Courier, reports on the 
International Conference on the 
History of Original Ideas and 
Basic Discoveries in Particle 
Physics, held at the Ettore 
Majorana Centre, Erice, Sicily, 
this summer. 

Erice must be not only one of the 
most picturesque settings for a 
conference on history, but also one 
of the most appropriate, founded so 
the legends say more than 3000 
years ago. Particle physics, by 
contrast, is strikingly modern, but the 
Ettore Majorana Centre at Erice was 
a fitting location for physicists to 
gather and discuss their subject in 
the International Conference on the 
History of Original Ideas and Basic 
Discoveries in Particle Physics, from 
29 July to 3 August. 

Particle physics can probably be 
said to have begun during the 1930s, 
a decade that saw Pauli's invention 
of the neutrino and Fermi's theory of 
beta-decay, as well as the discovery 
of the neutron, antimatter (the posi
tron) and the first heavy lepton (the 
muon). In the relatively short time 
since then the subject has grown 
enormously, with many more discov
eries, many new theoretical con
cepts, and many new experimental 
techniques. For the conference at 
Erice to cover all of this in five days 
required the gathering of a large 
number of experts from a broad 
range of fields, so that the list of 49 
scheduled speakers resembled a 
"Who's Who" of particle physics. 

Speakers such as Vicky Weisskopf 
really could go back to the first days 
of particle physics, telling the audi
ence of how in 1933 he had learned 
physics from Rudolf Peierls in Cam
bridge (as it was impossible to learn 
from Dirac!) before becoming 
Wolfgang Pauli's assistant in 1934. 
Other speakers of a younger genera
tion came to Erice straight from the 
frontiers of present-day research. 
Risto Orava, for example, brought 
the audience up to date on work on 
linear colliders, while Bias Cabrera 
discussed various detectors de
signed to pick up signals from the 
dark matter particles that could 
account for up 99 per cent of the 
Universe. 

Talks on theoretical ideas ranged 
from the early days of quantum 
electrodynamics (Weisskopf) through 
asymptotic freedom and confinement 
in quantum chromodynamics (David 
Gross) to supergravity (Dmitrij Volkov 
and Dimitri Nanopoulos) and 
superstrings (John Schwarz), and 
thus spanned the complete period 
from the early 1930s to the present 
day. Reminiscences of discoveries 
stretched back nearly as far across 
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the years, from the muon (Oreste 
Piccioni) and neutrino (Fred Reines) 
to the W and Z particles (Pierre 
Darriulat), and mention even of the 
top quark (Alvin Tollestrup). On a 
personal note, particular highlights 
were to learn from Toichiro Kinoshita 
about the challenge in computing 
terms of calculating quantum electro
dynamics to eighth order; to hear 
about the development of accelera
tors and detectors (vital to progress 
in the subject, but often submerged 
beneath the weight of theoretical 
ideas) ranging from Gus Voss on 
electron-positron colliders to Albert 
Walenta on multiwire chambers; and 
to meet for the first time with Chien-
Shiung Wu (who had a special status 
for a certain undergraduate as one of 
the few well known women in phys
ics). 

One of the aims of the conference 
was to provide some of today's 
young particle physicists with the 
opportunity to hear from and mix with 
the people who have been instru
mental in shaping the subject. 
Among those present were Christo
pher Tully (Princeton) and Avi Yagil 
(Fermilab), winners of Richard P. 
Feynman Scholarships for excep
tional young physicists, and Thomas 
Gould (Johns Hopkins), Sekhar 
Mishra (Fermilab) and Fuqiang Wang 

(Brookhaven) who received honour
able mention as outstanding candi
dates. The five received their awards 
before a ceremony to dedicate the 
original lecture theatre at the Ettore 
Majorana Centre to Richard 
Feynman - although the ceremony 
did not quite go to plan. Appropriately 
for this conference, history inter
vened at the last minute while work
ers were preparing the walls to be 
decorated with Feynman diagrams. 
They discovered ancient frescoes 
hidden beneath a dozen or so layers 
of whitewash accumulated over 
many generations. The frescoes 
included a depiction of the Last 
Supper, painted around 1500 prob
ably at the request of Antonino 
Zichichi, an ancestor of his current 
namesake, founder of the Ettore 
Majorana Centre. Was this, as the 
present Antonino commented, in a 
sense Feynman's last discovery? 

Feynman contributed further to the 
conference on the final day, when 
David Goodstein, a low temperature 
physicist from Caltech, talked of the 
history of superconductivity and 
Feynman's efforts to understand the 
phenomenon. As part of his fascinat
ing contribution, Goodstein played 
extracts from recordings of Feynman 
discussing superconductivity in 1964 
at a seminar at Caltech, the year that 

his introductory lecture on the same 
subject became enshrined in the last 
chapter of the celebrated books. 
Feynman is of course not the only 
link between particle physics and 
superconductivity. Superconducting 
detectors play an important role in 
the search for dark matter, as 
Cabrera described; and there is a 
deep connection between supercon
ductivity and the higgs mechanism, 
which endows particles with mass in 
the electroweak theory discussed in 
a paper submitted by Steven 
Weinberg (who could not be 
present). To bring the audience 
completely up to date on supercon
ductivity, Paul Chu from Houston 
presented the recent history of high-
temperature superconductors, in 
which he has played a leading role. 

It is not possible to give here more 
than a hint of the flavour of a confer
ence like this, and those who wish for 
more details must await the publica
tion of the proceedings. For the 
young people, however, that will not 
be quite the same as having had the 
opportunity to make contact with the 
roots of the subject, perhaps even 
breakfasting with those such as 
Weisskopf who themselves break
fasted with Pauli and other founders 
of particle physics. 

Participants at the Erice history meeting. Left 
to right - Howard Georgi, Bias Cabrera, 
Sheldon Glashow. 
(Photos C. Sutton) 
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Manufacturing Line 
- Cryogenic Valves 

(Shut-off and Control Valves, 
Vacuum Jacketed and also for 
Cold Box Mounting) 

- Special Valves for any Cryogenic 
Applications 
(Check-Valves, Pilot Cryogenic 
Valves, Relief Valves etc.) 

- Bellows Sealed Valves 
(up to PN420) 

- Cryogenic Transferees and 
Couplings 
(Johnston and Multi-Coaxial 
Couplings) 

- Space Cryogenic Components 
- Custom made Cryogenic 

Components e.g. 
Cryostats and Ejectors 

Cryogenic Control Valve > 
pneumatically operated with 
electro-pneumatic positioner and 
limit switches, for cold box mounting 

For USA and Canada: 
PROVAC LTD • FOB 18411 
Greensboro, North Carolina 27419 
Phone (910) 282 6618 
Telefax (910) 288 3375 

which is good news, according to our VME 
customers! The 6U/1600 Eight Channel 
Filter Card (expandable, of course - up to 
128 channels) takes its power from your 
VME-based data acquisition and control 
system. 

The filters, however, are programmed 
through an RS232 port on the front panel. 
The 6U/1600 uses 'FICU, our new high-
level control language, which facilitates 
product-independent programming across 
many Kemo filter systems. The on-board 
microprocessor has non-volatile storage for 
all parameters so it won't forget what you 
wanted it to do. 

Your analogue signals are handled by 
Kemo's 1600 Series programmable filter 
module, which offers low noise and offset, 
and excellent linearity. No clock-related 
errors either (and the microprocessor is 
optoisolated from the signal path). 

There has never been an easier way of 
adding state-of the-art analogue filtering to 
your VME system (or any other 6U bus 
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