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Cover photograph:

Behind the scenes at the recent Joint International Lepton-Photon Sym-
posium and Europhysics Conference on High Energy Physics (Septem-
ber, page 1) many people were busy, ensuring the big meeting ran
smoothly. Some of them emerged to pose in front of part of the
accompanying CERN exhibition at the Geneva International Conference
Centre. Others were still too busy!
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Higgs hints

As well as dominating the news at
the recent Joint International Lep-
ton-Photon Symposium and Euro-
physics Conference on High Energy
Physics in Geneva (September,
page 1), results from the four big
experiments — Aleph, Delphi, L3
and Opal — at CERN's big LEP elec-
tron-positron collider had far-reach-
ing implications.

‘New evidence from LEP pre-
sented at this Conference has
started to shed some light on what
may be ahead of us,” said CERN Di-
rector General Carlo Rubbia in his
summary talk.

Benefiting from this increased il-
lumination is the mass-generating
(usually referred to as the "Higgs’)
mechanism. Peter Higgs, now at
the University of Edinburgh, was
one of the imaginative theorists
who in the 1960s introduced new
ideas of spontaneous symmetry
breaking into the framework which
eventually led to the electroweak
synthesis of electromagnetism and
the weak force:

Spontaneous symmetry breaking

best illustrated by examples. Ab-

us Salam cites a round table set
for a meal, with a napkin between
each place setting. The symmetry
is perfect until the first guest sits
down and has to choose whether
to take a napkin from the right or
the left. Having done so, all the
others have to follow suit to pre-
serve the now not-so-perfect sym-
metry. In his best-selling book "A
Short History of Time’ (Bantam),
Stephen Hawking uses the example
of a ball on a roulette wheel, spin-
ning round and round as the wheel
rotates at high speed. As the
wheel slows, the ball's energy
gradually decreases until it even-
tually falls into a numbered slot.

Physicists thought that spon-
taneous symmetry breaking had to
play an important role in the elec-
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troweak picture, but until the new
developments which now carry the
Higgs label, applying the idea in-
evitably brought unwanted mass-
less particles. Steven Weinberg,
one of the major electroweak archi-
tects with Sheldon Glashow and
Abdus Salam, recalls being “di-
scouraged by these zero masses’.

The problem is that, while the
photon is massless, the carriers of
the weak force — the W and Z par-
ticles discovered at CERN in 1983
— are heavy. In fact at 81 and 91
GeV respectively they are the heav-
iest particles known. This mass
has to come from somewhere, and
the Higgs particles supply it.

The otherwise symmetric Ws
and Zs swallow Higgs particles,
breaking the symmetry and produc-

ing mass. The electromagnetic

photon takes care to remain mass-
less, so the mechanism splits the
unified electroweak picture into the
two very different phenomena we
know today.

There is an analogous mechan-
ism ('the Meissner Effect’) in super-
conductivity, when the magnetic
flux inside a current-carrying super-
conductor is expelled, making the
conductor look diamagnetic.

The enigma of the Higgs is that,
while it makes an electric motor
look very different to a nuclear beta
decay, until recently nobody knew
what it looks like itself. The me-
chanism stays very aloof from ev-
eryday physics — it could be ‘just” a
couple of new particles, or it could
be a catch-all term for a whole new
domain of undiscovered behaviour.

However something must hap-
pen. If the Higgs doesn’t show up
eventually as a direct high energy
resonance, then a new regime of
strong interactions has to exist.
This is the famous 'no-lose’ theo-
rem for new high energy proton
colliders.

At the recent Joint International Lepton-Pho-
ton Symposium and Europhysics Conference
on High Energy Physics held in Geneva, Mi-
chel Davier of Orsay, speaking on searches
for new particles at LEP declared ‘the Higgs
hunt is now on in earnest.’ '

In the simplest picture, the Higgs is
an isospin doublet (like the proton
and neutron) but scalar (zero spin,
positive parity).

With LEP mass-producing Zs,
then it might spit out the occasion-
al Higgs too, if the conditions are
right. Whatever its mass, the Higgs
should prefer to decay into the
heaviest particles possible, but
these various signatures have not
been seen at LEP.

Between them, the four LEP ex-
periments rule out Higgs effects
below 57 GeV. (A possible candi-
date Higgs event picked up by Del-
phi near 35 GeV looks very unlikely
as it includes additional forward
tracks. At these masses, the four
experiments should see about 33
events between them, and they
don't.)

If LEP goes on to catch about
ten million Zs (the Geneva results
were based on about a million),



then the Higgs limit could be
pushed out to 65 or 75 GeV.
However the ‘'minimal’ Higgs doub-
let is not the only possibility. With
confidence in supersymmetry
growing (April, page 3), another
picture is on the market. In super-
symmetry, every ordinary particle
has a partner with opposite quan-
tum statistics (each source particle,
quark or lepton, having a super-
symmetric — ‘squark’ or 'slepton’ —
counterpart, with the carrier parti-
cles — photons, gluons, W and Zs
— having photino, gluino, etc, sis-
ters).

Detailed analysis is continuing,
but already a supersymmetric
Higgs below 43 GeV can be confi-
dently excluded.

However the most interesting
Higgs hints come from indirect in-
formation. To extract precision re-
sults, LEP data has to be carefully
cleansed for subtle ‘radiative cor-
rections’. Although particles like
the Higgs and the sixth (‘top’)
quark have not yet been isolated,
they are nevertheless understood
to play their respective roles deep
inside the underlying mechanisms,

and this has to be allowed for. The

Standard Model shows how it has
to be done, and radiative correc-
tions are now a minor industry in
high energy physics.

Self-consistency arguments with

these corrections now suggest
that, as well as the top quark hav-
ing to live around 150 GeV, the

Higgs might not be all that far
away, perhaps a few hundred GeV.
This could bring Higgs effects

within reach of LEP when higher
energy beams become available in
a few years.
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In the precision experiments at CERN’s LEP
electron-positron collider, ‘radiative correc-
-1.5 | | [ | | tions’ take into account the effects of parti-
cles like the Higgs (mass-generating me-
-1.0 -0.5 0 0.5 1.0 1.5 2.0 chanism) or the sixth (‘top’) quark, as yet

unseen but nevertheless playing an integral
part in the underlying physics. Consistency
arguments provide important indications of
where these particles may eventually be
found (shaded area). The axes are paramet-
ers which include the top quark and Higgs
masses. The figures running horizontally
from 90-270 (GeV) refer to the top quark
mass, while the lines show the effect of in-
creasing the Higgs mass from 50 to 1000
GeV. Neither particle looks that far away.
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Around the Laboratories

CERN
Turning off the charm

In August, the CHARM Il experi-
ment at CERN’s SPS proton syn-
chrotron was formally decommis-
sioned, marking the end of the sec-
ond generation of SPS neutrino ex-
periments.

While the four big experiments
at the LEP electron-positron collider
have hit the headlines, the lower
energy data from CHARM Il pro-
vided the ideal complement, to-
gether giving precision measure-
ments spanning a factor of 1000 in
energy and bringing the electro-
weak theory virtually to textbook
status.

CHARM Il began operations in
1985, specializing in rare and elu-
sive neutrino-electron scattering,
where a beam particle hits a tiny
atomic electron, rather than a nu-
cleus. .

These very clean interactions
provide deep insights into the un-
jerlying electroweak processes.

hey were first seen in the Garga-
melle bubble chamber in 1973,
providing the first evidence for the
long-awaited neutral current weak
interaction and ushering in the elec-
troweak picture. (In contrast to a
classical charged current weak in-
teraction, such as beta decay,
where the participating particles
swap electric charges, a neutral
current interaction does not per-
mute charges.)

Over the period 1973-85, the
entire world stock of electron-neu-
trino data amounted only to about
a hundred events, and precision

t

The 40-metre CHARM Il neutrino detector at
CERN, seen here still under construction in
1985, has come to the end of its working
life after six years studying electron-neutrino
interactions.

(Photo CERN 660.10.85)

Complementary results on weak interaction
strengths (A=axial vector, V=Vector) from
high energy LEP experiment data and lower
energy results from the CHARM Il study of
neutrino-electron interactions.
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*More news in a forthcoming issue.

conclusions were difficult. During
its five years of running, CHARM I
carefully collected several thousand
prized examples of neutrino-elec-
tron scattering — about one for ev-
ery two hours of beam time.

The Brussels/CERN/Lou-
vain/Moscow/Munich/Na-
ples/Rome collaboration, later
joined by YEFAM (Turkey) and

.euthen (Germany), caught its neu-
trinos in 700 tons of 3.7 m-square
glass plates interspersed with scin-
tillator and streamer tubes, while a
magnetized iron spectrometer
downstream intercepted muons
from charged current interactions.

CHARM Il was the only second-
generation SPS neutrino experi-
ment. It succeeded the original
CHARM study (CERN/Ham-
burg/Amsterdam/Rome/Moscow,
with alphabetic ordering conve-
niently disregarded) which came
into operation in 1978 immediately
downstream of the famous WA1
(CERN/Dortmund/Heidelberg/Sa-
clay) SPS neutrino experiment.
When WA1 bowed out in 1984,
“HARM Il borrowed part of its
..)uon spectrometer.

CHARM Il used CERN's famous
horn-focused wide-band neutrino
beam, employed at the PS proton
synchrotron from the early 1960s
and subsequently transferred to the
SPS in 1976. Thus for the first
time in 30 years, CERN's neutrino
beam is idle. New projects are on
the table, but the target and beam-
line installations are showing their
age after many years of running at
maximum intensities.*

During an official visit to China where a new
General Agreement of Cooperation between
CERN and the Chinese Academy of Sciences
was signed, CERN Director General Carlo
Rubbia met Communist Party Secretary-Gen-
eral Jian Ze-Min (right).
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CHINA
Continuing coopera-
tion with CERN

During a visit to China in July,
CERN Director General Carlo Rubbia
signed an agreement with the Chi-
nese Academy of Sciences which
provides a reciprocal framework for
CERN and China to continue and
develop their scientific and techni-
cal cooperation.

This cooperation will be geared
to specific projects, each to be the
subject of a protocol to the new
Agreement, which broadly covers
the participation of Chinese spe-

.cialists in CERN’s ongoing work in

experimental and theoretical phy-
sics, detector and accelerator engi-
neering (including the upgrading of
LEP) and informatics.

In the Agreement, China also ex-
pressed its interest and intent to
participate in major CERN pro-
grammes and/or projects, with the
proposed LHC Large Hadron Collid-
er in the LEP tunnel cited as a
specific example.

Links between CERN and China
have steadily strengthened since

first contacts were made in 1973.
Western knowhow helped get Beij-
ing’s BEPC electron-positron collid-
er off the ground, while Chinese
groups make significant contribu-
tions to several CERN projects,
notably the L3 experiment at LEP.

CERN
Cold water on tau
pairs

Earlier this year, results from
CERN'’s LEP electron-positron col-
lider included a hint of a new effect
seen by the Aleph experiment on
the decay of Z particles into two
leptons accompanied by an addi-
tional pair of charged particles.
However the most recent results
announced at the Joint Inter-
national Lepton-Photon Symposium
and Europhysics Conference on
High Energy Physics (September,
page 1) appeared to exclude this.

Aleph had reported a possible
excess of tau lepton pairs, with 15
events, compared to ten each with
muon and electron pairs, in a sam-
ple of 200,000 Z decays.

j S a—



An example of a Z decay into two tau lep-
tons and a pair of charged particles, as seen
by the Delphi experiment at CERN’s LEP el-
ectron-positron collider.

DELPHI Interactive Analysis
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An extended sample allowed Aleph
to update the figures to 10, 14 and
16 for electrons, muons and taus
respectively. A tau excess is also
not reported by Delphi and Opal in
comparable samples (220,000 and
140,000 events respectively), giv-
ing a combined result of 29, 27
and 23 for the three channels, with
the original Aleph figure still domi-
nating the tau statistics.

Interpretation in terms of particle
production via the conversion of an
internal photon suggests slightly
more electron pairs than muons,
with tau pairs only about half as
frequent as muons. Thus the ex-
pected signals from all events col-
lected so far are 27 for the electron
pair channel, 22 for the muons and
12 for the taus.

DUBNA/SERPUKHOV
Electromagnetic
effects

between pions

An abrupt increase in the number
of (oppositely) charged pion pairs
with small relative momenta has
been seen at the proton synchro-
tron at the Institute for High Energy
Physics, Serpukhov, near Moscow.
This is due to electromagnetic
(Coulomb) interactions between
emerging charged pions. Such an
effect was predicted by the late
A.D. Sakharov back in 1948 for
the case of electron-positron pairs,
but is difficult to observe in this
case, requiring relative momenta

Distribution of charged pion pairs with small
relative momenta, as seen in an experiment
at the Soviet Institute for High Energy Phy-
sics, Serpukhov, near Moscow. The sharp
central increase (due to electromagnetic ef-
fects) was first predicted by A.D. Sakharov
in 1948.
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below 20 keV. However for pions,
the momentum limit extends to 6
MeV.

The measurements were carried
out with the same apparatus used
to study positronium atom produc-
tion in neutral pion decays (June
1990, page 17), where the high
precision follows from a thin inter-
nal target (1.4 micron tantalum foil)
and a special 40-metre beam chan-
nel.

At relative momenta below 3
MeV an additional increase in
charged pion pairs is expected be-
cause of the ionization of pionic
atoms inside the target, and a
search is on for such electromag-
netic bound states of charged
pions.

SUPERCOLLIDER
Second experiment

Recently, the situation regarding
major detectors for the planned
SSC Superconducting Supercollider
in Ellis County, Texas, has changed
in two ways. First, the door was
closed on the L™ collaboration led
by Sam Ting (July/August, page
8), and second, detailed analysis of
the detectors has led to increased
anticipated costs for the exper-
imental programme.

Nevertheless, the SSC Program
Advisory Committee has reaffirmed
its belief in the desirability, if not
absolute necessity, of having two
major detectors available when the
SSC starts up.

Still valid is the Committee’s
original recommendation, made last
year — 'a healthy initial program re-
quires two detectors with comple-
mentary as well as overlapping
strengths that address physics at
high momentum transfer...for inde-
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pendent checks of results...and ef-
fective exploitation...of the SSC. It
is also important to have as broad
a community as possible. These
goals will be effectively served by
having two distinct major detectors
ready to do experiments at the
turn-on of the accelerator. The Lab-
oratory should treat the two ap-
proved proposals as having equal
importance and priority’.

The SDC Collaboration, led by
George Trilling of Berkeley, got a
green light in January to proceed
from its Letter of Intent to a Tech-
nical Design Report, to be submit-
ted next April.

Recently the SSC PAC has given
some encouragement to a new Ex-
pression of Interest, now chris-
tened GEM (Gamma, Electron and
Muon Experiment), led by Barry
Barish of Caltech and Bill Willis of
Columbia.

The PAC was pleased to receive
the GEM idea with its large super-
conducting open-geometry sole-
noid, emphasizing the detection of
photons, electrons and muons with
high precision.

The GEM architecture as current-
ly conceived resembles that of L,
with an outer superconducting so

lenoid enclosing in turn three sets
of tracking chambers (for measur-
ing muons), a hadron calorimeter, a
high resolution electromagnetic ca-
lorimeter, and a small inner tracking
volume.

While the PAC had some misgiv-
ings about the unshielded solenoid
design, it recommended that the
SSC Laboratory support the project
towards technical feasibility and
detailed costing. Progress will be
carefully monitored.

A more modest scheme called
ELMUD was also discussed. The
PAC felt that it had merit, but fell
short of the committee’s comple-
mentary detector criteria. If two
major detectors go forward, the
PAC thought that most, if not all,
of ELMUD's goals would be cov-
ered.

Expressed in 1990 dollars, total
SSC funding for detectors, halls,
and related services amounts to
$931 million.

Personnel at the Superconducting Supercol-
lider (SSC) Laboratory are moving from the
Dallas area to the SSC Ellis County site,
where accommodation is on a scale to
match the proposed 87-kilometre circumfer-
ence collider.
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DESY
Zeuthen partner

rrom January 1992 the Institut flr
Hochenergiephysik, Zeuthen, near
Berlin (formerly East Berlin) be-
comes part of the DESY Laborato-
y, Hamburg.

Early this year, Federal German
science counsellors recognized the
nigh scientific merit of the Zeuthen
research centre and, in the context
of the country’s reunification, re-
commended that it should become
part of DESY.

DESY will have as objective the
development of Zeuthen's scientific
programme. The Berlin centre has
a long tradition of significant colla-
boration in experiments at CERN
(where there is a Zeuthen team in
the L3 experiment at the LEP elec-
tron-positron collider), at DESY (in-
cluding the HERA electron-proton
collider now being commissioned),
and at Dubna and Serpukhov in the
USSR. Away from accelerators,
Zeuthen scientists have also colla-
norated in preparations for neutrino
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studies at Lake Baikal in the USSR
(March, page 7).

For the future, increased Zeuthen
collaboration in DESY experiments
is foreseen, together with a re-
search and development pro-
gramme for new detector techno-
logies, where the participation of
industry in what was formerly East
Germany will be sought.

Reflecting the tradition at DESY,
where Federal funding is supple-
mented by the local Hamburg gov-
ernment, 90 per cent of Zeuthen's
running costs (of the order of
DM20 million annually) will be un-
derwritten by the Federal govern-
ment, the remainder coming from
the regional Brandenburg adminis-
tration.

In a future edition, we hope to
have a detailed survey of Zeuthen's
activities and plans for the future.

Albrecht Wagner (left) is DESY’s new Re-
search Director, taking over from Paul S6d-
ing (right), who assumes responsibility for
the Institut flir Hochenergiephysik, Zeuthen,
formerly East Berlin.

FERMILAB
Electroweak enigma

First results are now emerging
from a major Fermilab experiment
which probes in detail the radiative
decays of hyperons — reactions
which involve strong, weak and el-
ectroweak effects. It is the latest
chapter in Fermilab’s tradition of
detailed hyperon studies.

A US/USSR/Brazil/Mexico/Chi-
na/UK collaboration, Experiment
761’s initial goal was to look at the
decay of charged sigma particles
into a proton and a photon. With
the weak interaction at work (the
reaction changes the strangeness
quantum number), asymmetry is
important, so additional information
is gleaned if the decaying hyperons
are polarized (spin oriented), and
the distribution of the resulting pro-
tons is measured.

In studying this reaction, it is im-
portant to filter the hyperon decays
from background due to hyperons
decaying into a proton and a neu-
tral pion, with the pion sub-
sequently decaying into a photon
pair, which could mask asymmetry.

Here, major responsibility rests
on the photon spectrometer, using
transition radiation detectors and
supplementary wire chambers, all
built in Leningrad. Photon energies
are mainly measured using lead-
glass, but a central portion is confi-
gured with BGO supplied by ITEP
Moscow and fabricated in Shang-
hai. Upstream, hyperon momentum
is measured by nine planes of sili-
con strips (University of lowa) and
a magnet, while the resulting pro-
ton is measured by 30 planes of
wire chambers and three magnets,
supplied by Leningrad.

With a huge sample of some
38,000 events, the experiment
considerably boosts the stock of
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world data. It confirms a large ne-
gative asymmetry in the decays, an
effect hinted at for years in earlier
measurements, but at variance with
basic theoretical ideas. With back-
ground effects now under control,
the anomalous result invites expla-
nation.

Other goals of the experiment in-
clude measuring the polarization
and magnetic moment of sigma hy-
perons, and studying the radiative
decays of other hyperons.

( From an article by Maurice Fou-
cher and Joseph Lach soon to ap-
pear in ‘Fermilab Report’.)

Omega
minus magnets

In another important Fermilab hype-
ron result, Experiment 756 (Fermi-
lab/Michigan/Minnesota/Rutgers
collaboration) has measured a sam-
ple of 24,700 omega minus hype-
rons, finding that the particles’
magnetic moment is —1.94 nuclear
units, in agreement with basic the-
ory.

Measurement of magnetic mo-
ments probe the underlying quark
structure of strongly interacting
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particles. Although not easy to
find, the omega minus has the sim-
plest quark structure for magnetic
analysis — three strange valence
quarks with their spins aligned in
parallel. ‘

The standard technique for
measuring hyperon magnetic mo-
ments is to produce a spin oriented
(polarized) beam, let the spin direc-
tion precess in a magnetic field,
and determine the final spin direc-
tion from the distribution of the de-
cay products. For the omega min-
us, E756 chose another route, with
omegas coming from a production
target bombarded by a secondary
electrically neutral beam containing
polarized lambdas and ksis. Al-
though hyperons constituted only
about a tenth of this beam, they
were very efficient at producing
polarized omegas.

The parent omega polarizations
were reconstructed from the polari-
zations of daughter lambdas, these
polarizations being measured from
the asymmetry of the lambdas de-
caying into protons and pions.

As a check, a sample of 64,000
ksi minus hyperons gave a magnet-
ic moment of —0.688 units, in ac-
cord with earlier measurements.

With the photon calorimeter of Fermilab’s
E761 experiment which has confirmed an in-
teresting hyperon result — left to right, Mi-
chael Kubantsev, Dai Lisheng, Zhao Wen-
heng and Shi Huanzhang.

INTERNATIONAL
COLLABORATION
Panelling

At the meeting of the International
Committee for Future Accelerators
(ICFA), in Geneva in July, Chairman
A.N. Skrinsky of Novosibirsk re-
viewed ICFA progress, particularly
the activities of the specialist Pa-
nels which pursue specific Commit-
tee objectives in guiding worldwide
collaboration in high energy phy-
sics.

In Instrumentation, Innovation
and Development, the Panel's
fourth Instrumentation School was
held in Trieste earlier this year. The
next will be held in February 1993
in India (as previously agreed), the
venue being Ootacumund in the
south of the country, where the
Tata Institute for Fundamental Re-
search (Bombay) operates a cos-
mic-ray station which can provide
the necessary technical infra-
structure. The Panel also supporte(;
a regional workshop to be held in
Dera Ismail Khan, Pakistan, in Jan-
uary 1992.

In Beam Dynamics, workshop
subjects have included Collective
Effects of Short Bunches (KEK, Ja-
pan, September 1990) and Beam-
Beam and Beam Radiation Interac-
tions; High Intensity and Nonlinear
Effects (UCLA, May 1991), the lat-
ter in conjunction with the Acceler-
ation Technology Panel. The loca-
tion and topics of a second Beam
Dynamics School and of future
workshops (on High Performance
Collider Issues and on Nonlinear
Dynamics of Single Particles) are
being reviewed in consultation with
V. Balakin (Novosibirsk), Chairman
of the Acceleration Technology Pa-
nel.

CERN Courier, October 199



New High Voltage 160kV

Thyratron Crowbar Protection Unit
from EEV.

¢ i £ev
o MA2271A THYRATRON CROWBAR UNIT oy

> 7
EEV’s TEST FACILITY
The thyratron crowbar g /
unit being tested . I\')}l
on EEV’s 200kV
4uF capacitor

bank. “=

8 GAP
THYRATRON
CX2098B

&EC



Another joint venture by the Beam
Dynamics and Acceleration Tech-
nology Panels, this time also join-
ing forces with the US Supercon-
ducting Supercollider (SSC) Labora-
tory, is the workshop on Effects of
Errors in Accelerators, their Diag-
nosis and Correction, in Corpus
Christi, Texas, preceding the major
SSC Symposium this October.

In Superconductivity and Cryoge-
nics, the Panel membership has
been reorganized to cover radiofre-
quency cavities and high tempera-
ture superconductivity as well as
the traditional areas of magnets
and associated cryogenics. A new
draft of an ICFA standard for su-
perconducting wire and cable for
accelerator magnets is being exam-
ined.

ICFA is also looking to promote
practical applications and spinoff
from high energy physics. Despite
the successes of the specialist Pa-
nel idea in other areas, it was felt
that some other solution should be
found. Experts in different fields
have been nominated to look at
ways of spreading the message.

A regular and highly influential
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item in the ICFA calendar is the
Seminar on Future Perspectives.
After the 1990 meeting in Protvi-
no, near Moscow, (January/Fe-
bruary, page b), the next venue will
probably be DESY, Hamburg, in
1993.

Speaking to the CERN Couirier,
Skrinsky underlined the wisdom of
the recommendations ICFA made
last year in Protvino.

(These are ICFA —

— expresses its strong support for
the ongoing efforts towards exten-
sive international collaboration for
the construction and exploitation of
the next generation of high energy
hadron colliders, as well as R&D
work for both these accelerators
and for the projected electron-posi-
tron linear colliders;

— encourages the high energy phy-
sics Laboratories in the different re-
gions of the world (a) to increase
the participation of scientists from
the advanced developing countries
both in research activities and in
schools, workshops and confer-
ences, and (b) to help in streng-
thening or establishing an adequate
infrastructure for particle physics

research and/or applied accelerator
facilities in those countries;

— recommends that both universi-
ties and Laboratories establish
courses in accelerator physics at
undergraduate and graduate level in
view of the growing use of acceler-
ators in industry and in medicine,
as well as for pure research;

— requests HEP specialists to pub-
lish their research work, especially |
experimental and technical, in refer-
eed journals and not only in the
proceedings of conferences and
workshops, and encourages the
modernization of the related journal
technology to facilitate the publish-
ing process for authors;

— stresses the need for improved
communication computer links be-
tween the high energy physics re-
search centres throughout the
world; and

— will include in its future activities
consideration of all colliders and
very high energy fixed-target accel-
erators.)

Notwithstanding this wisdom,
ICFA agreed at Geneva that it was
opportune to review its global ob-
jectives in the light of the consider-
able changes since its charter was
last approved by the Particles and
Fields Commission of the Inter-
national Union of Pure and Applied
Physics (IUPAP) in Kyoto in 1984.
To achieve this, ICFA decided hen-
ceforth to meet more frequently,
probably twice a year instead of
once. Its next meeting is scheduled
for Dallas, Texas, in January 1992.

International Committee for Future Accelera-
tors (ICFA) delegates outside Geneva's In-
ternational Conference Centre for their meet-
ing in July during the recent Joint Inter-
national Lepton-Photon Symposium and Eu-
rophysics Conference on High Energy Phy-
sics (September, page 1). On the right is a
scale model of the L3 experiment at CERN’s
LEP electron-positron collider.

(Photo CERN HI53.7.91/25a)
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FACULTY POSITION
EXPERIMENTAL PARTICLE PHYSICS
AT THE SSC
PENN STATE UNIVERSITY

The experimental particle physics group at Penn State
University is planning a significant increase in its
involvement at the Superconducting Super Collider
(SSC). Applications are invited for a seniour faculty
position. Major facilities, including a VAX cluster,
electronics laboratories and shop, on-line data
acquisition facility, and mechanical shop and assembly
areas are in-place and available for SSC-related
research. Applicants should have Ph.D. degree in
physics and considerable experience in experimental
high energy physics. An on-going presence and/or
experience at an existing high energy collider facility is
desirable. Send application, curriculum vitae and names
of at least four references to

Professor Howard Grotch

Head, Department of Physics
Penn State University

Box SSC

104 Davey Laboratory
University Park, PA 16802, USA

Applications received by January 15, 1992 will be
assured of consideration. However, applications will be
considered until the position is filled.

An affirmative Action / Equal Opportunity Employer. Women and minorities are
encouraged to apply.

5§
Université de Montréal

Professeur ou professereo
en physique des particules

Le Département de physique de la Faculté des arts et des sciences
sollicite des candidatures pour un poste de professeur pour son groupe de
recherche en physique des particules élémentaires expérimentale. Ce groupe
poursuit actuellement des expériences au CERN (OPAL), a TRIUMF (RMC)
et il est impliqué dans des études de recherche-développement en vue d'une
participation a des expériences sur le LHC.

Le candidat ou la candidate de niveau professeur adjoint devra poursuivre
une carriére internationale active en physique expérimentale des hautes
énergies, pouvoir travailler en francais, enseigner aux trois cycles et
encadrer des étudiants de M.Sc. et Ph.D. Toute candidature exceptionelle de
niveau plus senior pourrait étre considérée.

L'entrée en fonction devrait avoir lieu au plus tard le 1 juin 1992.

Les personnes intéressées doivent soumettre leur curriculum vitae, des tirés-
a-part de leurs plus récentes publications et s'assurer que trois lettres de
recommandation soient envoyées directement, le tout au plus tard le

1° mars 1992 au:

Département de physique
Université de Montréal

C.P. 6128, succursale A
Montréal (Québec), H3C 3J7

. Dr Jean-Robert Derome, directeur

Conformément aux exigences prescrites en matiére d’immigration au Canada,
une priorité sera accordée aux citoyens canadiens et aux résidents permanents

(0428

Research Associate
Experimental High Energy Physics

State University of NewYork at Stony Brook

Applications are invited for postdoctoral research
associate positions to work on SSC detector design
and R&D, and the DO detector at Fermilab. The
positions offer opportunities for both hardware and
software activities. Stony Brook High Energy Group
is involved in construction and commissioning of the
DO detector, which will have its initial physics run in
early 1992.
We are also actively participating in the design of a
new major detector (GEM) at SSC.
We are looking for candidates who would contribute
substantially to this effort - on physics goals, hardware
specifications and simulation efforts.
Participation in DO physics is expected, particularly
after preparation of the technical proposal for GEM.
Applications, including vitae and three letters of
reference, should be sent to
Professor Mohammad Mohammadi, Dept. of
Physics, SUNY at Stony Brook,
Stony Brook, NY11794 - 3800.

SUNY at Stony Brook is an affirmative action/equal opportunity
educator and employer .
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Physics monitor

Total reaction rate (cross-section) for pro-
ton-proton and proton-antiproton reactions,
where the latest result from Fermilab, prob-
ing a new energy region, suggests that the
rate of increase with energy might not be as
rapid as was originally thought.

Elastic scattering

With very few unexplained results
to challenge conventional ideas,
physicists have to look hard to
search for gaps in understanding.

An area of physics which offers
a lot more than meets the eye is
elastic and diffractive scattering —
vhere particles either "bounce’ off
each other, emerging unscathed, or

just graze past, emerging relatively
unscathed.

The 'Blois” workshops (named
after a favourite French venue) pro-
vide a regular focus for this un-
spectacular, but compelling phy-
sics, attracting highly motivated
devotees.

Unfortunately solid new results
in this area are rare these days, but
this year’s meeting in La Biodola,
Sardinia, had new experimental re-
sults to digest. The proton-antipro-
ton reaction rate (total cross-sec-
tion) at 1800 GeV collision energy,
measured by two groups at Fermi-
lab, is smaller than some people

ixpected.

This reaction rate depends on
the imaginary part of the forward
scattering amplitude. Measure-
ments at 1800 GeV moreover sug-
gest the ratio of the real and imagi-
nary parts (rho) of this amplitude to
be smaller than expected.

Attention also focused on the
"Pomeron’ — the mechanism driving
elastic scattering, and the ‘Odde-
ron’ — an analogous way of ex-
plaining the continued difference
between proton-proton and pro-
ton-antiproton behaviour at high
energies.

With the prospect of a new en-
ergy scale opening up with the next
generation of proton colliders, J.D.
Bjorken argued at the Blois meeting
that the programme at the planned
US SSC Superconducting Supercol-
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lider is too narrowly focused on the
high energy frontier, especially the
"Higgs’ mechanism of electroweak
symmetry breaking, at the expense
of unbiased "survey physics’.

Low energy effects might not
seem the most exciting part of a
new high energy programme, but
sensitivity also increases with ener-
gy. Bjorken is pushing for a long
spectrometer to study soft physics
at the SSC.

(The report of the July meeting
of the SSC Program Advisory Com-
mittee says — 'At this time an ex-
perimental collaboration does not
exist and the cost of the fully in-
strumented detector is too high for
the initial SSC program. However in
view of the possible interest in this
type of experiment at some stage
of SSC operation the Committee
supports the study of a suitable
1-kilometre enlarged tunnel in the
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SSC design where a wide class of
experiments such as this one could
be carried out.)

On the theoretical side, the Blois
meeting could report much pro-
gress in the kinematic region where
the perturbative field theory (QCD)
of quarks and gluons is not directly
applicable.

In experiment, one challenge is
to find whether the Odderon really
exists. Because the Pomeron nor-
mally dominates, this means look-
ing at reactions where the Pomeron
is absent — pion conversion to rho
mesons in fixed target work, for
example.

In total cross-sections, the new
1800 GeV proton-antiproton data
from Fermilab is the latest episode
in a long saga. Before 1968, the
general belief was that total cross-
sections were smoothly approach-
ing some kind of constant asymp-
totic limit. CERN’s Intersecting
Storage Rings, opening up a new
energy region, quickly showed
otherwise. This surprise was un-
derlined by new understanding,
showing that the behaviour in-
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creased at the maximal rate al-
lowed by a healthy theory, going
as the square of the logarithm of
the collision energy.

Another widespread belief was
that particle and antiparticle differ-
ences would iron out at higher en-
ergy. At CERN’s proton-antiproton
collider, the UA4 experiment’s rho
result suggested that things could
be more complicated.

This measured value can be ac-
commodated either by anticipating
a rapid increase in the proton-anti-
proton reaction rate beyond the
CERN Collider energies — a ‘New
Threshold’ scenario — or by calling
up the Odderon. Clearly the higher
energy results from the Tevatron
are crucial in choosing between
these two alternatives.

However measuring a total
cross-section at a collider is not
that easy. At Fermilab, experiment
E710 and the CDF collider now
agree that the proton-antiproton
total cross-section is about 72.6
3.5 millibarns at 1800 GeV. This
value certainly eliminates the New
Threshold Scenario and is even

I+

hard to achieve with Odderons.
The extrapolation from the ISR to
the Tevatron now also looks differ-
ent.

Even moredifficult to measure is
rho. The scattering angles are so
small that the scattered beam over-
laps the divergence of the unscat-
tered particles. Special detectors
("Roman pots’) extend into the
beampipe.

It is not easy for the central UA4
and E7 10 results to coexist, al-
though some theorists have risen
to the challenge. With the situation
so uncertain, elastic scattering will
continue to draw an appreciative
audience.

From Elliot Leader

Tau neutrino
no heavyweight?

The decay patterns of the Z parti-
cle — the electrically neutral carrier '
of the weak force, dominated by
the information from the four big
experiments — Aleph, Delphi, L3
and Opal — at CERN’s LEP electron-
positron collider, have shown that
only three types of light, conven-
tional neutrino can exist.

This important result confirmed
what many physicists had long
hoped for — a neat picture of fun-
damental interactions in terms of
six types of quark, grouped pair-
wise with three types of weakly in-
teracting particles (leptons).

But particle physics — the study
of the infinitesimally small — has
become intrinsically linked with

The ARGUS experiment at DESY’s DORIS
electron-positron collider has supplied useful
limits on the mass of the tau neutrino.
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QUESTION OF KNOWING WHAT YOU NEED,
IT’S KNOWING WHERE TO FIND IT. Panfish jigs. Siip

sinkers. Snelled hooks. When a fisherman needs one, the first place he
looks is in his tackle box. ® After more than 30 years of supplying photonic
components, scientists and engineers have come to think of Hamamatsu as
a kind of photonics tackle box. Because we have over 150 different PMTs
to fit all your applications. They're available in a wide range of spectral
response levels and configurations. In sizes from 3/8-inch to 20 inches with
six different dynode structures and a variety of photocathode materials.
® We also have a complete line of PMT accessories. ® In the unlikely
event we don't have what you need on the shelf, our technical people can
work with you to modify existing products. Or; custom-design a PMT
to fit special needs. ® You know vvhat you need. Now you know

where to find it. Hamamatsu. ® To discuss your PMT
applications, call 1-800-524-0504. §

HAMAMATSU

HAMAMATSU CORPORATION = 360 FOOTHILL ROAD, PO. BOX 6910, BRIDGEWATER, NJ 08807
International Offices in Major Countries of Europe and Asia.
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astrophysics and cosmology — the
study of Nature on the widest
possible scale. An example was
the pre-LEP prediction, based on
the primordial nucleosynthesis of
light elements (deuterium, helium
and lithium), that there is not much
room for more than three kinds

of light neutrinos (June 1990,
page 3).

In this context, ‘light" means
much less than 1 MeV. Heavier
neutrinos would have behaved dif-
ferently at the epoch (when the
Universe was about 200 seconds
old) when protons and neutrons
began to fuse together to form
light nuclei.

Earlier, neutrinos were in thermal
equilibrium, so that, for example,
neutrino-antineutrino pairs con-
stantly formed electron-positron
pairs and vice versa. However
when the Universe cooled to a
temperature of the order of a few
MeV, it became "transparent’ to
weakly interacting light neutrinos,
who were rélegated to an essen-
tially spectator-like role.

However a massive (multi-MeV)-

22

neutrino would have acquired an
appreciable energy density, affect-
ing the subsequent production of
light nuclei.

From these arguments, the Chi-
cago-based quartet of Edward
Kolb, Michael Turner, A. Chakrava-
tory and David Schramm have ex-
amined how such a multi-MeV neu-
trino would have affected the rela-
tive abundances of light elements.
With the plausible assumption that
the tau neutrino lives for longer
than about a second, they conclude
that this particle (the only neutrino
not yet constrained by experiment-
al limits to be light) has either to be
lighter than 0.5 MeV or heavier
than about 25 MeV.

With the ARGUS experiment at
DESY's DORIS electron-positron
collider saying that the tau neutrino
has to be lighter than 35 MeV
(September, page 25), the particle
doesn’t have that much room to
move. If the cosmologists” argu-
ment is right and the experimental
limit can be reduced to 25 MeV,
then a tau mass above 0.5 MeV
would be ruled out.

People
and things

Meetings

The Advanced Study Institute on
Techniques and Concepts of High
Energy Physics, sponsored by
NATO, the US Department of Ener-
gy, the US National Science Foun-
dation, Fermilab and the University
of Rochester, will be held in St.
Croix, US Virgin Islands, from 15-
26 July 1992. Further information
from C. Jones, Dept. of Physics
and Astronomy (ASI-92), Universi-
ty of Rochester, Rochester, NY
14627, USA. E-mail (bitnet) connie
at uorhep or ferbel at fnal (decnet)
urhep::connie

The 1992 Gordon Research Con-
ference on Particle Physics in the
90s will be held from 13-17 July
1992 at the Proctor Academy, An-
dover, New Hampshire. The organ-
izing committee is chaired by John
Elias at Fermilab.

CEBAF graduate programme com-
pletes sixth summer

Hampton University Graduate
Studies (HUGS) at CEBAF, a sum-
mer program in electromagnetic
nuclear physics held at the Contin-
uous Electron Beam Accelerator
Facility, Newport News, Virginia,
has completed its sixth year. Some
26 second- and third-year graduate
students from 21 universities parti-
cipated and earned academic cre-
dit. Lecturers included Glennis Far-
rar (Rutgers), M. Frank (Kent State),

At the opening of the European Space
Agency’s exhibition at CERN’s Microcosm
Expo Centre in July — (left to right) ESA
Science Programme Director Roger Bonnet
(wearing CERN tie for the occasion), ESA’s
ESTEC research and technology centre
(Noordwijk, Netherlands) Scientific Director
Martin Huber, CERN Research Director Pierre
Darriulat.

CERN Courier, October 199



Accelerator and
Experimental
Research Associates

The Stanford Linear Accelerator Center (SLAC)
is one of the world’s leading laboratories sup-
porting research in high energy physics. The
laboratory’s program includes the physics of
high energy electron-positron collision, high
luminosity storage rings and high energy
linear colliders.

Post-doctoral Research Associate positions
are currently available with research oppor-
tunities in the following areas:

e 70 Physics with polarized electron beams
and the SLD detector

® Hadronic spin structure physics with
polarized electrons

¢ B Factory machine and detector R&D

e Linear collider research and development,
including experiments with SLC, FFTB,
and high-power RF production

® Analysis of charm data from the Beijing
Detector

® Research and development for a detector
at a tau/charm factory

® General Accelerator physics

These positions are highly competitive and
require a background of research in high
energy physics and a recent PhD or equiva-
lent. The term for these positions is two
years and may be renewed.

Applicants should send a letter stating their
physics research interests along with a CV
and three references to S. Williams
(Experimental), Research Division, M/S 80,
or E. Paterson (Accelerator), Technical Divi-
sion, M/S 24, at SLAC, PO Box 4349, Stan-
ford, CA 94309. Equal opportunity through
affirmative action.

Stanford Linear
Accelerator Center

CURRENT
TRANSFORMER

BERGOZ makes

Faster Current Transformers
to monitor particle beams or
currents at high voltage
levels. Faster transformers
are made by BERGOZ using
specially annealed Cobalt
alloys. Standard models have 178mm inner diameter,
risetime-falltime < 1ns and 1.25 V/A sensitivity. Special
models can be as large as 300 mm, or very small. Other
models can integrate picosecond risetime primary pulses
with less than 1% ratio error.

BERGOZ Crozet, France, Fax 50.41.01.99 « Tel 50.41.00.89
REPIC Tokyo, Japan, Fax 03-3918-5741 « Tel 03-3918-5110
GMW Redwood City, CA, Fax 415-368-0816¢Tel 415-368-4884
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v CERN Theory Division Leader John Ellis
outside the Physics Department of the Sharif
University of Technology, Teheran, flanked
by Department Chairman Farhad Ardalan
(left) and Hussein Arfaei. The present re-
search is quite theoretical, reports Ellis, but
there are ideas to send research students to
Europe to boost experimental and phenome-
nological work.

v A university graduate studies program

¥ now a regular feature at CEBAF, the
Continuous Electron Beam Accelerator Facili-
ty, Newport News, Virginia. This year 26 se-
cond- and third-year graduate students from
21 universities participated and earned acad-
emic credit.
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Laboratory
correspondents

Argonne National Laboratory, (USA)
M. Derrick

Brookhaven National Laboratory, (USA)
P. Yamin

CEBAF Laboratory, (USA)
S. Corneliussen

CERN, Geneva, (Switzerland) \
G. Fraser

Cornell University, (USA)
D. G. Cassel

DESY Laboratory, (Germany)
P. Waloschek

Fermi National Accelerator Laboratory,
(USA)
M. Bodnarczuk

GSI| Darmstadt, (Germany)
G. Siegert

INFN, (Italy)
A. Pascolini

IHEP, Beijing, (China)
Qi Nading

JINR Dubna, (USSR)
B. Starchenko

KEK National Laboratory, (Japan)
S. lwata

Lawrence Berkeley Laboratory, (USA)
B. Feinberg

Los Alamos National Laboratory, (USA)
0. B. van Dyck

NIKHEF Laboratory, (Netherlands)
F. Erné

Novosibirsk Institute, (USSR)
V. Balakin

Orsay Laboratory, (France)
Anne-Marie Lutz

PSI Laboratory, (Switzerland)
J. F. Crawford

Rutherford Appleton Laboratory, (UK)
Jacky Hutchinson

Saclay Laboratory, (France)
Elisabeth Locci

IHEP, Serpukhov, (USSR)
Yu. Ryabov

Stanford Linear Accelerator Center,
(USA)
W. Kirk

Superconducting Super Collider, (USA)
N. V. Baggett

TRIUMF Laboratory, (Canada)
M. K. Craddock
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Late news — new funding
for KAON project in Vancouver

The Canadian government has offered $236 million dollars for the
KAON particle beam factory project at the TRIUMF Laboratory in
Vancouver. This represents a third of the project’s cost, and
matches an earlier offer from the regional British Columbia govern-

ment. More news in our next issue.

J. Gates (Maryland), D. Kusnezov
(Michigan State), and W. Parke
(George Washington).

Proton structure book

A timely addition to high energy
physics literature is The Structure
of the Proton by R.G. Roberts
Cambridge University Press 1991,
ISBN 0-521-35159-6).

The HERA electron-proton collid-
er at DESY will soon begin analys-
ing the structure of the proton with
a resolution roughly an order of
magnitude better than existing ex-
periments. Although the basic ‘par-
ton model’ picture of this structure
is rather simple and intuitive, the
actual process of extracting and
quantifying the information from
experiment requires a complicated
mathematical framework.

This book introduces the intrica-
cies of proton structure physics.
Starting from the basic physical
picture, the author gently intro-
duces the refinements — structure

inctions, sum rules, scaling viola-
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tions, radiative corrections and so
on — to produce in the end a com-
prehensive handbook. Written by
one of the subject’s leading ex-
perts, it comes as no surprise to
find that all the important theoreti-
cal and experimental results to date
are included. Together with a beau-
tifully clear writing style, this
makes it an invaluable purchase for
beginners and experts alike.

Preparing for LHC experiments

With research and development
work pushing ahead for the exper-
imental programme at the pro-
posed LHC proton collider in
CERN’s LEP tunnel, attention is also
turning to preparations for the ex-
periments themselves.

Rather than rushing for Letters of
Intent (Lols) for specific experi-
ments, the immediate plan is for
the R and D programme to contin-
ue to roll. Lols will be invited next
year, while a new LHC Experiments
Committee will be set up to recom-
mend by the end of 1992 those

projects meriting a full technical
proposal.

To prepare for the Lol stage, a
3-4 day meeting will be convened
early next year, covering all as-
pects of the LHC physics pro-
gramme and its attendant detector
scenarios, as a platform for detec-
tor study groups. As a lead-up, a
one-day preparatory meeting
organized at CERN on 28 October
covers the latest developments in
LHC machine design and prepara-
tions for the LHC experimental pro-
gramme, including detector R and
D, detector magnet design and
plans for experimental areas.

Edwin M. Macmillan 1907-91

Edwin M. Macmillan died on 7 Sep-
tember, age 84. In 1940 (with Phil-
ip Abelson) he discovered neptu-
nium, the first transuranic artificial
element, and in 1951 shared the
Nobel Chemistry Prize with Glenn
Seaborg for their pioneer work on
transuranic elements. In particle
physics, he was best known for
the invention of ‘phase stability’,
demonstrated at Berkeley in 1946
and incorporated in the synchrocy-
clotron concept. From 1958 to his
retirement in 1973 he was director
of the Lawrence Berkeley Laborato-
ry. A full tribute will be included in
our November edition.

The tradition of ‘tagging’ the walls of CERN
experimental halls which housed bygone
neutrino experiments was started by WA'1
in 1984. The picture shows a detail from
CHARM II's contribution to the CERN
landscape after it closed down this year
(page 5).

(Photo CERN HI 14.8.91)
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RESEARCH ASSOCIATE POSITION
EXPERIMENTAL HIGH ENERGY PHYSICS
INDIANA UNIVERSITY

The Department of Physics at Indiana University invites applicants for a research
associate position to work with the high energy physics group on the OPAL Experiment
at CERN. The position will be available beginning December, 1991. The Indiana
University group in OPAL plays a leading role in the offline analysis facility, SHIFT,
which uses a high-speed UltraNet network to access the large amount of data. The group
is also working on the silicon microvertex detectors, both the single-sided detector
installed for the current run and development of a double-sided detector. The physics
interests of the group are primarily in the area of heavy flavor physics. Applicants should
have an interest and experience in computing and physics analysis. Applicants should
have a Ph.D. Degree. Applications, including vitae, list of publications, and three
reference letters should be sent to:

High Energy Physics Secretary, Department of Physics, Indiana University,
Bloomington, Indiana 47405, by November 1, 1991. Indiana University is an Equal
Opportunity/Affirmative Action Employer.

ﬁ**ﬁﬁ**ﬁﬁﬁ***ﬁﬁ%ﬁ***%*i}**ﬁiﬁ’%iﬁrﬁ*ﬁsﬁr*ﬁ

ANNOUNCEMENT

FACULTY OPENING IN PHYSICS
University of California at Berkeley

The Physics Department at the University of California at Berkeley, pending final budgetary
approval, expects to make two appointments at the tenure-track assistant professor level,
effective July 1, 1992. We encourage applications from both theorists and experimentalists in
condensed matter physics (including low-temperature physics), astrophysics and space physics,
particle physics, atomic physics, plasma physics and nonlinear dynamics, and newly emerging
subfields of physics.

Please send a curriculum vitae, bibliography, statement of research interests, and a list of
references to Professor P. Buford Price, Chairman, Department of Physics, University of
California, Berkeley, California 94720, before November 20, 1991. The University of California
is an Equal Opportunity, Affirmative Action Employer.
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Looking for a reliable VXI vendor, but unsure of new
players and their ability to deliver?

Need experienced leadership in data acquisition, but
find yourself configuring systems with instruments
from a variety of vendors?

Want high speed...realtime performance...and
flexibility, but ALSO a system solution that can start
small and grow as your needs change?

Call Kinetic Systems. We've offered award-winning,
proven performance in data acquisition and control
systems based on international IEEE standards for more
than 20 years. NOW we offer one of the most
extensive VXI product lines in the industry --
everything you need to configure data acquisition
and control systems.

So contact us today. Why ‘mix and match’ your
instrumentation when there is a one-stop-shop that
can meet your demanding VXI needs...both large
AND small?

Realtime. Real world. Results.

®  Analog & digital 1/O...register-based for higher
speeds

®  Signal conditioning...for RTDs, thermo couples,
and strain gages

®m Counters...to 100 MHz

®  Transient recorders..to 100 MHz, with 16
megasamples of storage

®  Monitors and controllers...for  pressure
scanners, MIL-STD-1553B, and ARINC-429

Kinetic Systems
International

3 chemin Tavernay ® 1218 Geneva, Switzerland
[41)(22) 798 44 45 m FAX: [41](22)798 05 25
11 Maryknoll Dr. m Lockport, IL 60441 USA ® (815) 838 0005

Definitive Leadership in Data Acquisition.
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JUMO

Industrial and process controller
JUMO DICON SM

portrait and
) landscape
size 96 x48 mm

189
150

TRk Ke

M Simple and user- B inputs and outputs
friendly operation freely configured
due to clear
separation of the M interface RS232C
functions: (V.24) or RS422/485
— OPERATION
— PARAMETERS M self-optimisation,

— CONFIGURATION ramp function

Measurement and Control,Seestr. 67,CH-8712 Stifa

kPhone 01/9282141 - Fax 01/92667 65 - Telex 875737)

NSavey

EXB 10
Just the size of a
new-born baby, it changes
its own 10 cartridges all by itself.

The EXB-10 loads and unloads automatically
10 cartridges of 5 GB. Now you will be able to save up
to 50 GB in one single operation.

8, route des Avouillons

CH-1196 Gland (VD) ‘f“ﬂ/ NV
Phone 022/64 47 47/48/49 {ZVM M
Fax 022/648 127

Telex 419 654 erb ch

Dielsdorferstrasse 9
8173 Neerach (ZH)
Phone 01/858 06 58/59/61
Fax 01/858 08 25

‘#3832 OFFICIAL REPRESENTATIVE
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L DANGER HIGH voLTAGE &

HYV is a serious business !!

Only experience and know-how are the guarantee for cost-effectlve and safe HV products.
Our latest developments in the field complete the most extensive range of HV Power
Supplies and 1 HV Systems available from a single manufacturer.

o, Mod 5V4U3

SY 403 N 470

64 Channel High Voltage System 4 Channel programmable
High Voltage Power Supply

- 16 H.V. channels per board - Two unit wide Nim module

-4+3 kV/3 mA and i6QO V/200 L A channels available _ Output voltage up to + 8kV, output current up to 3 mA

- Sophisticated hardware and software protections . .
phistic ardware S P - Presettable MAX HV output via front panel trimmer

- Interlock and password facilities

- Local control both via front panel keyboard
and display and RS 232 C port - Local control via front panel keyboard and display

- Independent positive or negative polarity

Both units can be remotely controlled by CAMAC, VME and PC via High Speed CAENET

COSTRUZIONI APPARECCHIATURE ELETTRONICHE NUCLEARI S.p.A.

mmmessssmeemes Iscritta all' Albo dei Laboratori di ricerca (Decr. Min. 25/3/90)

Via Vetraia, 11 - 55049 VIAREGGIO (Italy) - Tel (0584) 388398 - Tlx 501068 CAEN I - Fax (0584) 396034
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; Technopolis Thoiry

Geneva Moves With The Times

Geneva has been closely linked to science from the time it hosted crucial discussions
on links between such diverse phenomena as light, chemical reactions and magnetism.
Indeed, the city became the home of one of Europe’s first major experimental facilities
— a giant electrochemical pile designed to test Ampere’s theories. This was built by
de Saussure two decades after a visit by Volta to demonstrate a more famous, but much
smaller, pile on his way to impress Napoleon.

An International Role

Geneva's role in providing a testbed for unified theories of matter continues to this day
at CERN where the LEP collider probes nature at the 108 metre scale by colliding elec-
trons and positrons circulating inside a high vacuum beam pipe buried up to 100 metres
below the Swiss and French countryside in a 27 kilometre circular tunnel.

CERN was conceived by scientists and politicians in the late-1940's as a step on the road
to post-war reconciliation via a major collaboration on the neutral ground of pure
research in a region with a long history of internationalism. With a staff of 3000 and a
budget of some 900 million Swiss francs to provide facilties for scientists from 300 insti-
tutes, CERN welcomes 6200 visitors each year.

The Technopole Interface

Geneva continues to adapt its role as we move towards the 21st Century. Science parks
represent one development and there are now about 300 in the industrialized world. In
offering a homogeneous blend of activities and facilities, they generally aim to enhance
synergies in an increasingly competitive world.

Unique among the science park concept is the Technopole approach where an outer
circle of commercial, governmental and institutional interests come together to promote
an inner core of activities providing interfaces between science, technology, new busi-
nesses, and higher education. Each Technopolis thus comprises a homogeneous blend
of facilities and ancilliary services.

The Geneva region's Technopoalis is situated just across the Franco-Swiss border from
the main CERN campus. The 27 hectare green field site on the outskirts of the village
of Thoiry is therefore ideally located to interface with the international physics community.
Being only five kiometres by road from Geneva's international airport and main line
station is an invaluable advantage.

Looking across the main CERN campus to Geneva from Technopolis Thoiry, outlined
as an artist's image.

The Opus One building at Technopolis Thoiry.

Focussing on Applied Physics

LHC, CERN'’s next major collider, proposed for the LEP tunnel, follows on from past
achievements in calling for state-of-the-art superconducting magnets, advanced mate-
rials, sophisticated vacuum and cryogenic systems, high power electronics, and a wide
range of computer-based facilities to serve all aspects of the machine — from resource
management to the imaging of particle collisions in its mega-detectors.

Technopolis aims to allow industry and institutes to participate in, and contribute to, -
rich scientific and technical environment by serving as a closeknit interactive base for
specialist organizations. In addition to enjoying a convenient window on CERN’s exten-
sive sub-contracted requirements, they will be able to arrange collaboration on a formal
basis. Technopolis is also working to establish an Institute to provide an interface in
applied physics between teaching and research staffs, postgraduates and high calibre
technicians coming from industry and R. and D. centres.

A Superb Environment

Robert Hinterberger, Director of a Technopolis Thoiry based computer software com-
pany, places great importance on the “perfect working environment”. This will continue
to be presérved in a balanced development comprising space reserved for accomoda-
tion, technical and commercial companies, the technological institute, small scale R. and
D. units, and hotels and conference services.

By the same token, while Mr. Benier, the Mayor of Thoiry, is “obviously interested in pro-
moting employment opportunities” he is “also concerned that we preserve the quality
of our local environment”. Hence recent agreements for a national park inthe Jura moun-
tains behind Thoiry, consolidation of road access from Switzerland through to the French
motorway system, a cultural centre, a second international school, and the imminent
canstruction of a major world-class shopping centre.

echnopel®

Organizations and companies wishing to set up at Technopolis Thoiry can

choose between:

- buying either complete buildings or office and technical space within a specific
building;

- renting floor space;

- building to their requirements on a purchased plot.

For further information or to explore possibilities, please contact:

Technopolis Thoiry
1, avenue du Mont-Blanc
F-01710 Thoiry, France

Tel.: +(33) 50 42 02 02
Fax: +(33) 50 20 66 09
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Inlroduung
udvumed pump technology

into a new decade of
UHV & UCT applications

In order to extend UHV. and UCT .capcbilih'es and used with a buffer reservoir connected at the exhaust, work

increase the quality and success of your applications, without a roughing pump ; without forepump polluting or
ALCATEL VACUUM TECHNOLOGY has . vibrafing. In superconductor preevaluations, an ATS
combined two major pumping inno- & Hybrid pump, used with a membrane forepump
vations : Our new ATS Hybrid provides high-vacuum tolerance and a
pumps integrate multistaged rapid UHV dry pumping system ;
turbopump and spiral helix which results in decreasing budget
" molecular drag pump sections, problems. At low 27,000 rpm-
thereby assuring you of excellent rotational speeds with ceramic
high pumping speeds and ultimate \ - ball bearings and in any orien-
vacuum... plus a'high-compression ratio tation, ATS Hybrid Pumps will
for forevacuum tolerance. ATS Hybrid help you succeed in a new
pumps also offer oil-free evacuation for
better UCT results. Take a look at some of
them | A high-compression ratio in a mass

which includes surface analysis,:
leak detection, particle acceleration,

spectrometry application increased the sensitivity of a gas. space simulation, load lock systems, molecular

cna!yser system. In an electron microscope application, ATS pumps , beam epitaxy.

Alkcatel Vacuum Technology... a partner seeking perfection.

ALCATEL
VACUUM TECHNOLOGY

France : ALCATEL CIT Vacuum Technology Division - Tel : (33) 1 40 92 30 00 Fax : (33) 140 92 04 50
North America : ALCATEL Vacuum Products Inc. - Tel : (1) 617 749 8710 Fax: (1) 617 749 8660
. . West Germany : ALCATEL Hochvakuumtechnik GmbH - Tel : (49) 09342 8700 Fax : (49) 09342 870 30
United Kingdom : ALCATEL Vacuum Technology Lid - Tel : (44) 753 83 04 22 Fax,: (44) 753 85 12 02
Benelux : ALCATEL NEDERLAND BV Vacuum Technology Benelux - Tel : (31) 03403 51 360 Fax: (31) 03403 51221
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All respondents are sent our latest scintillator
pocket guide

Tick as appropriate

Send literature per details OVERLEAF [ |

Contact me

a) to discuss my project D

b) to arrange a visit D

To be mailed to NE, Beenham using a stamped
addressed envelope

REPLY CARD

All respondents are sent our latest scintillator
pocket guide

Tick as appropriate

Send literature per details OVERLEAF [ |

Contact me

a) to discuss my project |:|

b) to arrange a visit D

To be mailed to NE, Beenham using a stamped
addressed envelope

ﬂ‘.




	vol31-issue8-covers.pdf
	vol31-issue8-II-e.pdf
	vol31-issue8-toc.pdf
	vol31-issue8-IV-e.pdf
	vol31-issue8-V-e.pdf
	vol31-issue8-VI-e.pdf
	vol31-issue8-VII-e.pdf
	vol31-issue8-VIII-e.pdf
	vol31-issue8-p001-e.pdf
	vol31-issue8-p002-e.pdf
	vol31-issue8-p003-e.pdf
	vol31-issue8-p004-e.pdf
	vol31-issue8-p005-e.pdf
	vol31-issue8-p006-e.pdf
	vol31-issue8-p007-e.pdf
	vol31-issue8-p008-e.pdf
	vol31-issue8-p009-e.pdf
	vol31-issue8-p010-e.pdf
	vol31-issue8-p011-e.pdf
	vol31-issue8-p012-e.pdf
	vol31-issue8-p013-e.pdf
	vol31-issue8-p014-e.pdf
	vol31-issue8-p015-e.pdf
	vol31-issue8-p016-e.pdf
	vol31-issue8-p017-e.pdf
	vol31-issue8-p018-e.pdf
	vol31-issue8-p019-e.pdf
	vol31-issue8-p020-e.pdf
	vol31-issue8-p021-e.pdf
	vol31-issue8-p022-e.pdf
	vol31-issue8-p023-e.pdf
	vol31-issue8-p024-e.pdf
	vol31-issue8-p025-e.pdf
	vol31-issue8-p026-e.pdf
	vol31-issue8-p027-e.pdf
	vol31-issue8-p028-e.pdf
	vol31-issue8-p029-e.pdf
	vol31-issue8-p030-e.pdf
	vol31-issue8-p031-e.pdf
	vol31-issue8-p032-e.pdf
	vol31-issue8-p033-e.pdf
	vol31-issue8-p034-e.pdf
	vol31-issue8-p035-e.pdf
	vol31-issue8-p036-e.pdf

