
duction of innovative computer ar
chitectures for specific applications 
in research and industry. The de
velopment of a competit ive and 
credible European industry in this 
domain will foster the ability of de
signing and producing all the equip
ment and software which is re
quired for a leading-edge comput
ing environment, such as high-
bandwidth communications, high-
performance graphics, data storage 
systems and workstat ions. 

Development of European Software 

A major European effort should be 
directed at the inventive develop
ment of novel software. In view of 
the revolutionary changes taking 
place in the architecture of high-
performance computer systems as 
well as in their interactive real-time 
use, either locally or via networks, 
entirely new software concepts 
need to be developed and imple
mented. Existing application soft
ware, as well as the underlying 
support software, often needs to 
be adapted or redesigned to take 
advantage of the rapidly evolving 
hardware. Major efforts should be 
deployed to face this challenging 
software evolution and to exploit 

the opportunities offered by the 
emerging computing devices. Part 
of this effort is the design, en
hancement and application of stan
dards which could reduce this ef
fort to the minimum for the end 
user. Technology transfer mechan
isms should be studied and em
ployed to successfully market the 
high quality software produced by 
European academia and scientific 
research. Such mechanisms must, 
amongst other things, encourage 
use of new software by the scien
tific and industrial users. 

Research and Development 

The existing competence in Indus
try, Universities and Large Re
search Laboratories should be ef
fectively mobilized to carry out the 
basic and applied research neces
sary to raise the competit ive level 
of European industry in the domain 
of high-performance computing. It 
is critical to ensure that close colla
boration be achieved between the 
leading edge users and the emerg
ing industry. The aim should be to 
supplement the current effort on 
basic components by an increased 
emphasis on systems integration. 
The European Authorities should 

promote advanced pilot projects in
volving the best European Institu
t ions, in order to develop the theo
retical and practical understanding 
of the various aspects of high-end 
computing applications. These pro
jects should actively contribute to 
the design and implementation of 
all the software related to the ex
ploitation of parallel machines in 
Science and Engineering. 

Promotion of Education 
and Training 

To alleviate the critical shortage of 
skilled engineers and scientists for 
the design, development, produc
tion and intelligent use of high-per
formance computer systems, Edu
cation and Training in all areas con
nected wi th this field should be 
strongly enhanced. The high-per
formance computing culture should 
be spread among scholars of all 
disciplines as well as in industrial, 
commercial and financial environ
ments. This can be enhanced via 
the introduction of the subject in 
the curricula of universities and en
gineering schools. In addition, ac
cess to leading-edge machines 
should be encouraged and facili
tated. 

Major contributions 
to science 
by Andre Martin 

It may look difficult to describe the 
scientific contributions of Leon Van 
Hove, who started his career as a 
pure mathematician, and then a 
mathematical physicist, and ended 
it as a phenomenologist and an ad-

Leon Van Hove 1924-1990 
Following the death of Leon Van Hove, distinguished theorist and 
former CERN Research Director General, on 2 September (Septem
ber/October, page vii) tributes have continued to come in from all 
over the world. The CERN Courier benefited considerably from his 
wisdom and judgement, and it is fitting that we publish some spe
cially commissioned tributes illustrating his multiple talents. We are 
grateful to Andre Martin for coordinating these contributions. 
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Leon Van Hove - A talented scientist, 
teacher and administrator. 

ministrator. Yet, f rom statistical 
mechanics to multiparticle produc
tion and quark-gluon plasma, there 
was a theme, a lifelong interest in 
systems wi th a large number of 
particles. This number can be 1 0 2 3 

in gases, liquids or crystals, 100 in 
high energy collisions, but some
times 3, in single production ev
ents or in nucleons made of 3 
quarks. Exceptionally, this number 
may be 2, but this is only because 
elastic scattering is the unavoidable 
shadow of production processes. 

Another theme was his sense of 
rigour. Given a starting point, 
which may have been a mathemati
cal problem or a physical model 
wi th certain given assumptions 
taken a priori, Leon worked the 
consequences by purely logical de
ductions and, f rom the result, deci

ded whether the initial hypotheses 
were or were not tenable. 

Leon's early work was in pure 
mathematics. He had been a stu
dent in mathematics at the Univer-
site libre de Bruxelles, and his first 
research and publications were in 
this specific area, from 1945 to 
1948. In fact, even after having 
made contact wi th physics, he con
tinued until 1952, with t w o re
markable papers on the topology 
of analytic functional spaces and 
infinite group transformations. 

It was his acquaintance wi th llya 
Prigogine, whose clandestine lec
tures he fol lowed during the war, 
which led him towards rigorous 
statistical mechanics. His pioneer 
work was continued later by many 
others, including another physicist 
of Belgian origin, David Ruelle, and 

several of Leon's students, in par
ticular N. Hugenholtz. 

In this domain, his contributions 
were numerous and fundamental. 
He showed how an assembly of N 
gas molecules will exhibit a 'nor
mal' behaviour as N goes to infini
ty : the energy and the volume, for 
a given pressure, will be propor
tional to N if the interaction be
tween molecules is well behaved. 
He also showed that phase transi
t ions, f rom liquid to gas for in
stance, can only occur for infinite 
N. He also established fundamental 
properties of the phase diagram of 
these transitions which violated ex
isting models like the Van der 
Waals gas. He treated not only 
gases in equilibrium, but, under the 
influence of Prigogine, non-equili
brium phenomena, including the ap
proach to equilibrium (the Van 
Hove limit) and clarified the myste
ry of irreversibility, which seems to 
contradict the invariance of inter-
molecular forces under time rever
sal. 

In this f ramework, he was natu
rally interested in the two-body 
correlation function in condensed 
matter (gases, liquids, glasses, 
crystals) and after his meeting wi th 
Placek at the Institute for A d 
vanced Study in Princeton, he 
made fundamental contributions in 
this area, in particular the cele
brated paper where he shows how 
neutron diffraction can determine 
the space-time two-body corre
lation function in condensed matter 
(a frequently quoted paper). This 
interest in crystals, combined wi th 
his mathematical background, led 
him to show that the number of 
possible singularities of the fre
quency distribution of a crystal 
were given by the 'Betti numbers' 
of the 3-dimensional torus, be
cause of the periodicity of the fre
quency distribution. 

CERN Courier, March 1991 21 



Also during that period Van Hove 
wrote a far-reaching paper on a 
particular model of field theory, 
mesons coupled to a fixed source, 
where he showed that as the cut
off of the theory goes to infinity, 
the Hilbert space of interacting par
ticles becomes orthogonal to the 
Hilbert space of free particles. I 
personally remember feeling dis
tressed when I read this paper as a 
young student. Was it the end of 
perturbation theory, apparently so 
successful in quantum electrody
namics? No, because even if the 
Hilbert spaces are orthogonal, the 
observables can have a limit when 
the cut-off goes to infinity. This 
kind of phenomena has constantly 
reappeared in constructive field 
theory as well as in statistical me
chanics. 

For these achievements Leon 
Van Hove received in 1958 the 
Franqui Prize in Belgium, and in 
1962 the prestigious Dannie Heine-
mann Prize of the American Physi
cal Society. However contrary to 
popular belief Leon's interests in 
particle physics did not start only 
when he became leader of the 
CERN Theory Division in 1 9 6 1 . A l 
ready during the Princeton years he 
produced papers on the nucleon-
nucteon interaction mediated by a 
pseudoscalar coupling to pions, 
and the much quoted paper on 
coulomb effects in pion-nucleon 
scattering. 

A t CERN, using his remarkable 
ability to assimilate new subjects, 
he rapidly produced new results on 
topical questions. This started wi th 
elastic and diffractive scattering, 
where he generalized Pomeran-
chuk's theorem, examined the 
possible exchange contributions, 
and proposed a method of con
structing elastic amplitudes f rom 
inelastic amplitudes, introducing 
the notion of the 'overlap funct ion' . 

He also proposed models of ha-
dron constituents, and, when the 
fractionally-charged quark model 
became the favorite candidate, saw 
the consequences for high energy 
scattering (with J.J.J.Kokkedee). A 
crucial development was the recon
ciliation between the one-particle 
exchange model and the Regge 
pole exchange model, showing that 
they are compatible if the Regge 
trajectory goes to infinity, i.e. if an 
infinite number of particles are ex
changed. This was a first step to
wards the Veneziano model which 
synthesized particle resonances 
and Regge exchange, and in turn 
led to the idea of 'strings' describ
ing scattering amplitudes and 
which have been resurrected in at
tempts to describe particles them
selves by strings. 

In the fol lowing years, the theme 
of multiparticle production, never 
far f rom his preoccupations, be
came central for him. To clarify and 
simplify thinking, he invented the 
longitudinal plot wi th which he ana
lysed inelastic events wi th W . Kit-
tel , and later he also undertook to 
help to analyse the production of 
hundreds of particles by the UA5 
detector at the SPS proton-antipro-
ton collider. (He had been one of 
the strongest supporters of this 
streamer chamber detector, the 
first to see the beautiful products 
of 500 GeV proton-antiproton colli
sions.) Until the end of his life, wi th 
his collaborator A. Giovannini, he 
studied the negative binomial distri
butions used to analyse these ev
ents and proposed a mechanism to 
explain why they appeared in high 
energy multiparticle production. A t 
last year's Singapore conference, 
shortly before his death, Giovannini 
presented their contribution. 

Also important were his inter
ests in t w o domains in which 
phase transitions, dear to his heart 

f rom the very beginning of his car
eer, play a major role. First hot ha-
dronic matter, in which quarks and 
gluons are expected to get decon-
f ined, and for which he was among 
the staunch supporters of system
atic laboratory experiments. The 
second area was the interface be
tween particle physics, astrophy
sics, and cosmology. This com
pleted a full circle, returning him to 
his initial preoccupations but in a 
different context. 

These achievements, for which 
he received in 1974 the prestigious 
Max Planck medal of the German 
Physical Society, reflect the diversi
ty of his interests, the ease wi th 
which he attacked new subjects, 
together wi th a characteristic unity 
in the choice of the topics but also 
in the methods, the rigour, and the 
underlying simplicity. These ingre
dients of genius will ensure that 
Van Hove's contributions to Mathe
matics, Mathematical Physics, and 
Particle Physics will be of long-last
ing importance. 

From Brussels 
to CERN 
by Paul Levaux 

I knew Leon Van Hove personally 
at the Free University of Brussels, 
where he pursued his brilliant aca
demic career leading to a doctorate 
in mathematics. His work at this 
t ime was closer to mathematics 
than physics and already revealed 
the utter thoroughness which never 
left him. From 1945 to 1952, he 
was assistant lecturer in Mathema
tical Physics. During this period he 
spent a year at the Institute for A d 
vanced Studies in Princeton. 

In 1952 he left the Free Universi
ty of Brussels and Belgium for 
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