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nucleon imprisonment. Masataka
Fukagita of Kyoto concluded that
this calculation is still in good
shape. The phase transition seems
*p be much weaker than originally
i n o u g h t , and there is some con
troversy as to its type (weak first
order or second order). Preliminary
calculations in full QCD hint that the
transition temperature may be
around 150 MeV (about 1 0 de
grees!). Frithjof Karsch of CERN
claimed that the simple picture of
the hot QCD plasma as an ideal gas
of quarks and gluons interacting
through small perturbations looks
good so far, though much room re
mains for nonperturbative effects.
Input from lattice calculations
provides a useful complement to
new data, giving theorists addition
al room to manoeuvre. These diffi
cult calculations were described by
Claude Bernard of Santa Barbara.
The kinematic behaviour of quark
content (structure functions) and of
particle form factors was one of
the earliest successes of perturba1 2
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tive QCD, but prediction of the
quantities themselves requires lat
tice calculations, reviewed by Guido Martinelli of CERN. Chris Sachrajda of Southampton described
the painstaking analytic w o r k be
hind the lattice treatment of the
standard model.
The powerful simulation meth
ods of lattice theory are useful in
other areas of physics. Jorge
Hirsch of San Diego ('What should
a lattice gauge theorist be doing in
his/her spare time?') reviewed cur
rent theoretical ideas on high t e m 
perature superconductivity. Sasha
Migdal of the Cybernetics Council
in M o s c o w described progress t o 
wards a lattice formulation of bosonic string theory, complementing
analytic w o r k based on Polyakov's
conformal field theory approach.
The agreement between analytic
and numerical calculations is as im
portant in this field as for QCD.
The past year has been the most
active ever for lattice gauge theory,
but the vast increase in algorithmic
and hardware computing power of
the past seven years is not the end
of the line. Approximation schemes
s h o w promising results, and full
calculations will not be far behind.
W i t h unrestricted predictive power,
a full exploration of the wide open
physics territory both in and
beyond the standard model will
then begin in earnest.
From Paul

Mackenzie

DESY
Theory with flavour
Last year, the annual Theory W o r k 
shop at the German DESY Labora
tory in Hamburg had 'Flavour Phy
sics' as its main theme. The sight
ing by the U A 1 experiment at

CERN's proton-antiproton collider
and by the ARGUS team at DESY
of 'oscillations' in the electrically
neutral B mesons carrying the
beauty quantum number, and the
measurement at CERN of a new pa
rameter in the delicate violation of
combined particle-antiparticle and
left-right symraetry (CP) in the de
cays of neutral kaons (July/August
1 9 8 8 , page 7) have made this sub
ject particularly topical.
Setting the tone for the meeting,
W . Schmidt-Parzefall (DESY) des
cribed the current evidence for neu
tral B mixing, looking also at the
possibilities for a B meson 'factory'
at DESY t o search for additional
signs of CP violation.
In the production, spectroscopy
and decay of charm particles (R.J.
Morrison - Santa Barbara), signifi
cant advances have been made by
new high-statistics experiments. B.
Stech (Heidelberg) showed how B
and charm decay theory was in line
w i t h the data. Less conventionally,
his explanation of isospin selection
rules for weak kaon and hyperon
decays based on 'diquarks' pro
voked some lively discussion.
Mass limits for the so-far unseen
sixth ('top') and other heavy quarks
(J. Kuehn, MPI Munich) turned the
discussion t o w a r d s an outlook for
the future. Kuehn assessed the
chances of finding the top up to 8 0
GeV at the CERN proton-antiproton
collider and up to 100 GeV at the
Fermilab Tevatron, going on to
look at the implications of t o p phy
sics for the new electron-positron
colliders - LEP at CERN and SLC at
Stanford.
A . AN (DESY) examined the phy
sics of heavy quarks at the HERA
electron-proton collider being built
at DESY and underlined the poten
tial of HERA in the search for top
and for a detailed study of B
meson oscillations. Open questions
23

At the DESY Theory Workshop - top, R.
Rueckl (left) with R. Peccei; below, E. Lohrmann (left) with C.A. Heusch.

in B physics were also taken up by
K.R. Schubert (Karlsruhe), conclud
ing that B factories would be very
useful, and in the case of CP violat
ing B decays even necessary, using
as an illustration the project pro
posed at the Swiss Paul Scherrer
Institute (PSI - J u l y / A u g u s t 1 9 8 7 ,
page 21).
M.P. Schmidt (Yale) imagined
the detectors needed t o exploit the
enormous production rate of B par
ticles in hadron colliders, in particu
lar at the proposed US SSC Super
conducting Supercollider.
Looking t o the other extreme of
the particle mass scale, the meet
ing turned to the neutrinos. A sur
vey of the numerous delicate ex
perimental studies, particularly in
the mass and oscillation sectors by
K. Winter (CERN), was followed by
the theory viewpoint f r o m R. M o hapatra (Maryland), illustrating the
possible connection between neu
trino mass and very high energy
physics w i t h the help of several
models.
In a series of talks on CP viola
tion, quark masses and flavour mix
ing, M. Holder (Siegen) covered
new CP violation parameter
measurements of neutral kaons at
CERN and Fermilab and looked at
future experiments, such as a study
at CERN's LEAR low energy antiproton ring. I. Bigi (Notre Dame)
turned t o CP violation in both B and
charm meson decays, estimating
the chances of seeing such effects.
Finally C. Jarlskog (Stockholm)
painted scenarios for CP violation
in the electroweak picture using
three or four quark families.
Subsequent talks concentrated
on calculating the input for a theo
retical description of weak decays,
mass mixing and CP violation.
G. Martinelli (CERN) summarized
the status of lattice calculations,
while A . J . Buras (Munich) advo24
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People and
things

cated an alternative perturbation
expansion approach, and A . Pich
(CERN) covered duality and quark
field theory sum rules. The isospin
1 / 2 selection rule was a yardstick
for reliability of the different re
sults.
H. Harari (Weizmann Institute) in
vestigated the hierarchy of quark
and lepton masses, paying particu
lar attention t o the neutrinos and
looking at relationships between
masses and mixing angles.
The final day of the w o r k s h o p
was given over to speculations
beyond the standard model and
possible experimental tests. H.K.
Walter (PSI) surveyed w o r l d w i d e
efforts t o detect rare decays of
muons, pions, kaons and heavy
particles. A . Masiero (Padua)
s h o w e d h o w rare decays of B
mesons could be used as a litmus
test for a fourth quark family, furth
er Higgs bosons, left-right s y m m e 
try and supersymmetry.
Flavour dynamics in the standard
model is intimately connected w i t h
spontaneous symmetry breaking
and the concomitant Higgs bosons,
which have so far eluded observa
tion. However renormalization
group and lattice studies can give
limits for Higgs and other masses,
as demonstrated by R. Petronzio
(Rome). The results all say that the
standard Higgs boson should be
lighter than 1 TeV.
R. Peccei (DESY) speculated on
an exotic zoo of spin zero particles,
including leptoquarks, majorons
and cosmons.
Superstrings are a long w a y
f r o m flavour physics, however
these ambitious ideas could shine
new light on many open questions.
The concepts of string theories
were introduced by H. Nicolai
(Hamburg), while H. P. Nilles (Mu
nich) looked at the possible links
between strings and conventional
26

physics.
Summarizing, H. Fritzsch (Mu
nich) singled out the question of
particle masses in the standard
model, claiming the potential for
answering this problem t o be a
good measure of theoretical phy
sics progress.
(The W o r k s h o p organizing c o m 
mittee consisted of J . Bartels of
Hamburg, W . Buchmueller of Han
nover, J . Koerner of Mainz, R.
Rueckl of DESY, B. Stech of Heidel
berg, and P. Zerwas of Aachen as
chairman.)
From R. Rueckl

The 1988 Enrico Fermi Award of the US De
partment of Energy goes to Richard B. Setlow of Brookhaven (left) and Viktor
Weisskopf (right).

Fermi

Award

The 1988 Enrico Fermi Award, the
highest scientific award of the US
Department of Energy, goes to Vik
tor Weisskopf, doyen of the parti
cle physics community, and to Ri
chard B. Setlaw, a biophysicist at
Brookhaven.
The career of Weisskopf, who
celebrated his 80th birthday last
year (December 1988, page 32),
spans the entire history of particle
physics, beginning in the golden
age of quantum mechanics in Eu
rope in the 1920s. He was Director
General of CERN from 1961-5, has
been very influential in the develop
ment of modern US particle phy
sics policy, and has remained a
steadfast proponent of inter
national
collaboration.
Richard Setlow is honoured 'for
his pioneering and far-reaching
contributions
to the fields of radi
ation biophysics and molecular bi
ology, beginning with the discovery
and conceptualization
of the pro
cesses of DNA repair that have had
an impact on research in genetics,
recombination,
mutation and car
cinogenesis

CERN Courier, March 1989

