
Still controversial 

a number of things but they 
haven' t ' , he commented wry ly . 

Michel Davier of Orsay had the 
task of summarizing searches for 
new particles, and admit ted at the 
outset that despite having 
'hundreds of t ransparencies' at his 
disposal , he had only negative 
results to report. The sixth (top) 
quark which had been hinted at 
by U A 1 in recent years had no 
new support ing evidence. A n em
barrassment was the cont inuing 
inability to pin d o w n the Higgs 
mechanism — 'more elusive than 
w e thought ' , remarked Davier. 

The electroweak sector that 
according to Weinberg had been 
' inconceivable' back in 1966 was 
covered by Guido Altarell i of Rome, 
w h o described the impressive pre
cision now being attained in deter
minat ions of the e lectroweak para
meters. Pointing to the couple of 
possibly unexplained U A 1 dijet 
events, Altarell i classified them as 
' interesting but not statist ically 
signif icant' and preferred t o wai t 
and see. 

The initial evidence for B particle 
mixing f rom the U A 1 experiment 
(see page 17) gives addit ional in
sights into the Standard Mode l , 
said Altarell i . A s for the missing 
Higgs, he pointed t o theoretical 
implications which had yet to be 
tes ted. 

More support for the Standard 
Model came f rom Murdock Gilch-
riese of Cornell, speaking on weak 
interactions. The l i fetimes and de
cay modes of the tau lepton and 
of charm and beauty quarks were 
steadily being sor ted out , al though 
here and there some more w o r k 
was needed. Overall, the Standard 
Model was 'not seriously ques
t ioned ' claimed Gilchriese, and 
moreover there was not even any 
'smoking gun ' point ing at potential 
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It is some sixty years since the 
existence of the neutrino was con
troversially postulated by the con
troversial Wolfgang Pauli. Today, 
the neutrino remains controversial. 
At the Berkeley Conference, sum-
marizer Steve Weinberg kept the 
spotlight on these enigmatic parti
cles during a considerable portion 
of his talk. 

The neutrino sector was speci
fically covered earlier in the ple-
naries by Guido Altarelli of Rome, 
speaking on the standard electro
weak model. Neutrino results from 
passive experiments away from 
accelerators were dealt with in a 
plenary talk by Maurice Goldhaber 
of Brookhaven. These summary 
talks reflected in turn the in-depth 
treatment of an earlier parallel ses
sion on neutrino masses and oscil
lations. 

The so-called 'solar neutrino 
problem' has puzzled physicists 

Berkeley Conference summarizer Steve 
Weinberg displays a model of coupled 
neutrino oscillations which demonstrated 
how the behaviour of a neutrino beam could 
change on passing through matter. This 
'MSW' effect (the W doest not stand for 
Weinberg) could throw new light on the 
long standing puzzle of solar neutrinos. 

for years. So far the measured 
level of neutrinos arriving from the 
sun is consistently less than what 
is expected from conventional cal
culations based on models of the 
sun's interior. To check and extend 
these measurements, a new gen
eration of solar neutrino experi
ments is being prepared. 

Last year an interesting new 
explanation for the solar neutrino 
problem was put forward. Now 
called the MSW Effect (Mik-
chayev / Smirnov / Wolfenstein), 
it proposes that different types of 
neutrinos can mix through a subtle 
resonance effect which depends 
on the density of the surrounding 
matter. Weinberg brought to Ber
keley a toy model of coupled oscil
lations to illustrate it. 

The neutrino session began with 
a masterly description by Lincoln 
Wolfenstein of Carnegie-Mellon of 
standard neutrino dogma, indicat-
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ing current 'theoretical prejudices'. 
Despite the difficulties of estimat
ing the expected level of solar neu
trinos on earth, the classical pre
diction can now be made with 
considerable confidence. However, 
if the new oscillation idea is cor
rect, then new measurements of 
solar neutrinos could show more 
effects. Solar studies should be a 
useful probe of small neutrino 
masses, said Wolfenstein. 

With the interest turning to neu
trino masses, John Wilkerson des
cribed a new measurement at Los 
Alamos of the electron-neutrino 
mass using helium 3 beams, indi
cating a mass below 27.2 eV. This 
is inconsistent with the value most 
favoured by the long-standing 
study at Moscow's Institute for 
Theoretical and Experimental Phy
sics, but not entirely inconsistent 
with the ITEP mass range of 17 
to 40 eV. 

Orrin Fackler of Livermore gave 
a review of neutrino mass 
measurements using helium 3. 
About a dozen studies are under
way throughout the world. The 
Moscow ITEP group's range has 
to be reconciled with new 
measurements at SIN (Switzerland 
— see June issue, page 15). A 
Japanese experiment is giving an 
upper limit of 33 eV, and a similar 
limit is being reported by a Chinese 
experiment. 

Neutrino masses lead on to neu
trino oscillations — transformations 
between 'different' types of neu
trinos. The group working at the 
Bugey reactor (France) has a small 
kinematical corner where neutrino 
oscillations are not ruled out, but 
which is disallowed by other exper
iments. The Bugey data were des
cribed by Roy Aleksan of Saclay, 
who said that in an effort to clarify 
the situation new data had been 
taken at a further Bugey experi

ment. Results would soon be avail
able/perhaps towards the end of 
this year. 

After several talks on the impli
cations of oscillations for solar 
neutrinos, E. Bellotti of Milan gave 
a status report on the Gallex solar 
neutrino experiment now being 
prepared for the Gran Sasso under
ground Laboratory in Italy by a 
Heidelberg / Karlsruhe / Milan / 
Munich (TU) / Nice / Rome / Sa
clay / Weizmann collaboration. 

After presentations from individ
ual experiments, Francois Vannucci 
of Paris gave a review of neutrino 
oscillation searches at accelerator 
experiments. He had only limits 
from negative results to report, 
except for a clue from an Athens / 
CERN / Paris study at CERN which 
set out to look for decays of heavy 
neutrinos but found instead an 
excess of electromagnetic show
ers, hinting at an unexplained ex
cess of electron neutrinos. 

With CERN's low energy neutrino 
beam no longer available, this 
study had switched to Brookhaven, 
amassing fifteen times the data 
taken at CERN. An analysis of the 
first third of this new data shows 
that the anomalous signal is still 
there. 

In his summary talk, Altarelli 
suggested however that there is 
'little hope' of seeing (vacuum) 
neutrino oscillations at reactors 
and accelerators, but oscillations 
were of importance for solar neu
trinos. 

In his concluding talk, Weinberg 
suggested that hints of a synthesis 
of Nature's forces beyond the elec-
troweak sector might not come 
from proton decay searches, as 
had once been the hope. Instead 
it could be that solar neutrinos 
provide us with a new window 
into physics in some otherwise 
unattainable energy range. 

defects in the theory. 
Quark spect roscopy was handled 

by Susan Cooper of Stanford w h o 
tr ied to unravel the tangle of pos
sible 'gluebal l ' candidates — part i 
cles composed of gluons instead 
of or in addit ion to quarks. In some 
areas there were a lot of states 
being f ound , not all of which 
looked like a quark bound to an 
antiquark. This might be hard t o 
sor t out , she suspected. Both 
Cooper and Gilchriese did a valiant 
j ob in coping w i th the new meson 
nomenclature (see November 1985 
issue, page 390) . 

Introducing the plenary sessions, 
local organizing commi t tee chair
man Stewar t Loken said it had 
been a 'd isappoin tment ' that t w o 
dist inguished Soviet speakers had 
not been able t o at tend the Con
ference. A t short not ice, Orlando 
Alvarez of Berkeley covered the 
general propert ies of f ield theory, 
s tepping in for A . Polyakov of 
M o s c o w , and Larry McLerran of 
Fermilab dealt w i th high energy 
nuclear interact ions in place of 
E. Shuryak of Novosibirsk. 

Several years ago, exper iments 
w i t h muon and electron beams 
found that the quark structure of 
nucleons depended very much on 
the surrounding nuclei. Dubbed the 
EMC (European Muon Collabora
tion) Effect, it p rovoked much the
oretical speculat ion. T h e EMC 
Effect is alive and wel l but smaller 
than before ' , observed McLerran. 
New data f r om the EMC experi
ment at CERN n o w show a less 
marked variat ion in one kinematical 
region. 

Echoing wha t was said in the 
parallel sess ion, McLerran sus
pected that less radical mechan
isms might be required t o explain 
this gentler ef fect , and perhaps 
convent ional nuclear physics ideas 
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