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High-energy physics 
and nuclear structure 
from C. J. Batty 

A conference on high-energy phy
sics and nuclear structure was held 
in Zurich on 29 August- 2 Septem
ber and organised by the Swiss In
stitute for Nuclear Research. This 
was the seventh in an interna•tional 
series of conferences held every two 
years. The theme of this conference 
series is the use of high-energy par
ticles and accelerators to study the 
properties and interactions of nuclei 
and the use of low energy techniques 
and instrumentation to study the 
fundamental properties and interac
tions of elementary particles. 

OF recent years this field has become 
increasingly dominated by the three 
'pion factories' at LAMPF (Los Ala
mos), SIN (Zurich) and TRlUMF 
(Vancouver) and this conference was 
no exception, with all three accelera
tors producing a flood of papers on a 
very wide range of topi·cs but with an 

IT is difficult to test experimentally 
the effectiveness of r and K selective 
pressures in the environment. Most of 
the evidence which has accrued in 
support of this useful concept has 
been circumstantial. For example, 
plant ecotypes of disturbed habitats 
often produce more seeds per plant 
and have a lower mean seed weight 
than their equivalents in stable situa
tions (see Nature 262, 351; 1976) and 
it is reasonable that one should 
account for this by reference to the 
selective pressures imposed upon 
populations. In a situation where dis
turbance , or calamity is frequent , 
the individual with a capacity for 
rapid and abundant seeding is more 
likely to have its genes represented in 
subsequent generations. 

One of the clearest demonstrations 
of this in plants has been the work of 
Solbrig and Simpson on dandelions 
(J. Ecol. 62, 473; 1974). In the trip
loid , apomictic species Taraxacum 
ofticinale, it has been possible to 
identify biotypes cytologically which 
are associated with different grass
land conditions. Biotype A is found to 
predominate in disturbed sites and 
produce a larger number of smaller 
seeds than biotvoe D , which is more 
common in stable. undisturbed grass-
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emphasis on proton and pion interac
tions with nuclei. 

Of particular interest on the last day 
of the conference was a presentation 
of experiments from all three labora
tories on the rare decays of muons. In 
an introductory talk L. Wolfenstein 
(Carnegie-Mellon University) briefly 
reviewed the gauge theories of the 
weak and electromagnetic interaction 
which have evolved from the work of 
S. Weinberg (who also spoke earlier in 
the meeting on this topic) and A . 
Salam. Wolfenstein pointed out that 
recent suggestions of the existence of 
a third lepton could lead to a coupling 
between the muon and electron such 
that decays of the type J.L~e+'Y could 
occur, although at a very low rate 
compared with the normal decay 
J.L~e + v,. + v,.. The question now is, do 
these rare decays occur? 

AH three laboratories presented 
status reports on experimen,ts to 
measure the relative rate of the decay 
J.L~e+'Y. The work is technically very 
difficult and much of the discussion was 
concerned with presenting the many 
checks and detailed arrangements re
quired to reduce the background to 
satisfactory levels a nd to ensure that 
any events seen which satisfied the 

land. Experimental work has shown 
that although the two biotypes have 
similar growth rates in pure cultures, 
when grown together biotype D is 
more productive and has a lower 
mortality (see Nature 252, 191 ; 1974). 
In other words, biotype D is more 
competitive in undisturbed experi
mental conditions. 

Solbrig and Simpson have now (1. 
Ecol. 65, 427; 1977) developed and ex
tended this experimental approach to 
the investigation of r and K selection 
by introducing a disturbance factor 
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into their experimental conditions. 
Seven plots of 2 m by 2 m were estab
lished and each was divided into 
four. Of the four subplots, two were 
planted with a mixture of A and D 
biotypes of dandelion and the other 
two with pure populations of each 
of the biotypes( four plants in each 
subplot). Screens were erected to 
prevent seeding from one subplot to 
another. In two of the seven plots the 
entire above-ground vegetation was 
removed (from all four subplots) in 
the middle of the second and the 
third growing season. In two more 
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many selection criteria were true rare 
decays. The TRIUMF team have ob
tained an upper limi·t of 3.6 X w-• at 
90 % confidence for the relative rate. 
[n a similar experiment at SIN in 
which 6.3 X 1011 muons were observed 
the upper limit obtained was 1.6 X w-• 
again with 90 % confidence. In an 
attempt to reduce these levels even 
further a group at LAMPF led by 
H . L. Anderson are using a very high 
intensity muon beam with a magnetic 
spectrometer to detect the decay elec
trons. Running on the experiment has 
now started and the results are eagerly 
awaited . 

In a related experiment a gaoup at 
SIN have been looking for interactions 
of the type JL- + S~e± +X using a 
sulphur target and a streamer chamber 
to detect the electrons. Again no true 
events have been seen and with the 
very low backgrounds achieved the 
g.roup are able to set limits of 4 X w-" 
and l x w-• for reactions leading to 
electrons or positrons respectively. 

However i.t would be wrong to give 
the impression that work from the 
three pion factories entirely dominated 
the conference. Measurements at 
Saclay of the scattering of 600 MeV 
electrons by 20' Pb with the oross sec-

plots, the above and below ground 
biomass was removed after tilling the 
soil (leaving only the residual seed in 
the soil). The remaining three plots 
were left undisturbed until the com
pletion of the experiment at the end 
of the fifth growing season. All 
dandelions were then dug up, typed 
cytologically and weighed. 

The results after final harvest 
showed that biotype D dominated the 
undisturbed plots; 85% of the plants 
were D type and constituted 91 % of 
the biomass. In the plots where aerial 
biomass had been removed on two 
occasions, the situation was reversed 
and type A was dominant (93 % of 
the plants occupying 93 % of the bio
mass) . A similar predominance of type 
A was found in the plots where all 
dandelion material (excepting seeds) 
had been removed . Type A was res
ponsible for 92 ~lo of the plants and 
97% of the biomass. 

1 t seems therefore that the high 
competitive ability shown by biotype 
D in previous experiments indeed 
depends on no disturbance during 
the experiment. The balance 
between the two hiotypes in a grass
land habitat is evidently controlled 
by the degree of disturbance experi
enced. These experimental data there
fore fully support the theoretical 
framework which is currently being 
assembl·ed around the concept of r 
and K selection. 
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