
Viewpoint 

Expecting the 
unexpected 

A t the biennial 'Rochester' interna-
/ttional conference on high energy 
physics, held last year in Glasgow, 
Don Perkins of Oxford was in fine 
form when he gave the address at 
the conference dinner. For those who 
did not attend the conference, or for 
those (like the Editor of the CERN 
Courier) who attended the Confer
ence but did not attend the dinner, 
the proceedings (including the full 
text of Perkins' speech, of which 
extracts are included here) are 
published as two volumes by the UK 
Institute of Physics Publishing (ISBN 
0-7503-0125-2). 

These proceedings are dedicated to 
the memory of Robert Marshak, who 
founded the Rochester meeting 
tradition in 1950 and who died in 
1992. 

A highlight of the Glasgow meeting 
had been the evidence from the CDF 
experiment at Fermilab's Tevatron 
proton-antiproton collider for the 
long-awaited sixth ('top') quark. At 
Glasgow, CDF did not claim that the 
top had been discovered. More 
modestly, they claimed that 'evidence 
compatible with the existence of the 
top quark' had been found. The 
definitive news of the top discovery 
had to await more data and was 
announced by CDF and the compan
ion DO Tevatron experiment earlier 
this year (April/May issue, page 1). 
Taking a more positive approach 
towards the 1994 top quark evi
dence, Perkins said 'Let me take the 
opportunity of congratulating our 
American colleagues on maintaining 
their unbroken record of discovering 
all the fundamental fermions (apart 

from the electron in 1897). The list is 
impressive: the positron in 1933, the 
mesotron (now the muon) in 1937, 
the electron neutrino in 1956, the 
muon neutrino in 1962, the tau lepton 
in 1975, the u, d, and s quark sub
structure in the mid- and late 60s, the 
c-quark in 1974, the b-quark in 1977 
and finally the t-quark. A truly mag
nificent record.' 

With the long-awaited top quark 
presumably in the bag, Perkins then 
turned to another long-awaited 
particle, the higgs, allegedly the 
origin of symmetry breaking in the 
combined electroweak picture of 
electromagnetism and the weak 
nuclear force. 

'Even physicists have taken the 
higgs so seriously as to liken the hunt 
for it to the search for the Holy Grail. 
This could be an unfortunate anal
ogy, since the Holy Grail was sup
posed to be something one could 
search for, but was destined never to 
find. In the past, such searches have 
sometimes led into wrong paths. 
When I started research some 47 
years ago, the Holy Grail was the 
Yukawa quantum allegedly responsi
ble for the short-range nuclear force. 
The story was that, if one could only 
find this particle, the secrets of 
nuclear forces would be revealed 
(simplistic perhaps, but people are 
equally naive today, claiming that we 
need to find the higgs to discover 'the 
secrets of mass' - whatever that 
means). 

In 1947, Powell and his group at 
Bristol discovered a particle they 
christened the pion, which seemed to 
have all the right properties. Eureka! 
Today, 47 years older and wiser, the 
nucleon-nucleon potential is de
scribed by complicated formulae with 
several terms and arbitrary coeffi
cients. The exact form depends on 
where you are (there is a Paris 

Don Perkins - keep one's eyes open for the 
strange and unexpected 

potential, a Bonn potential, etc). In 
short it's a mess, as it should be, as 
protons and neutrons are messy 
objects. Nor is the pion fundamental, 
but just the lightest quark-antiquark 
molecule. On the other hand no-one 
in those days knew what to do with 
the muon. Now we know that the 
muon is fundamental and presum
ably was a star player in the first 
microsecond or so of the Big Bang. 

In 1947, not only were we getting 
the wrong answers, but not even 
asking the right questions. But it did 
not matter. Belief in the fundamental 
nature of pions and strange particles 
led to the great era of accelerator 
building and to higher energies and 
eventually to quarks. 

Again early Grand Unified Theory 
models in the 70s predicted 
monopoles and proton decay at an 
accessible level: neither were found, 
but instead, underground detectors 
recorded the 1987 supernova burst. 
The lesson of all this is that our 
predictions are frequently wrong, in 
fact one finds something very differ
ent from what was expected, and 
even better! That is what makes 
particle physics exciting: Nature is full 
of surprises. 

A detector that will only trigger on 
the higgs may well find nothing, so it 
is important to have general purpose 
detectors with the loosest possible 
triggers, and keep one's eyes open 
for the strange and unexpected.' 
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