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Put Physics In Your Trigger!

Raw data from scintillator counters, hodoscopes, silicon strip
detectors, wire chambers and calorimeters reflect the geometry
of the apparatus . . . not the physics under study. Now, you can
select rare phenomena and reject background by using a multi-
level trigger design including LeCroy ECLine Trigger Processors.
Imagine determining total energy, missing energy, rapidity,
momentum transfer, and multiplicity directly from the raw
data and increasing the sensitivity of your experiment!
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trigger verification.
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Cover photograph:

Tracks recorded in an array of 30-micron scintillating fibres exposed to
a 340 GeV negative pion beam by the W A84 collaboration at CERN (see
page 19), viewed perpendicular to the beam axis. Spatial resolution is
about 18 microns. These results are very promising for the continued
application of scintillating fibre techniques for particle tracking,
particularly as recent work has shown how excess noise can be
suppressed.
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Series 225

Model Voltage Current
205B/225-01R [ 0 to + 1kV |0 to 30mA

205B/225-03R | 0 to + 3kV |0 to 10mA  The Model 2058 output is controlied via a front panel

205B/225-05R | 0 to + 5kV |0 to SmA - precision potentiometer and has remote analog programming

205B/225-10R | 0 to + 10kV |0 to 2.5mA| 100mV - and monitoring.
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panel control and monitoring plus an -488 interface for

+ .

205B/225-30R | 0 to + 30kV [0 to 0.5mA| 1.5V remote operation.

205B/225-50R | 0 to + 50KV |0 to 0.3mA| 2V

* Measured PP o EABERTAN High Voltage

Call or write today for complete information
on all Bertan High Voltage Power Supplies. 121 New South Road * Hicksville, NY 11801
516-433-3110 » TWX 510-221-2144 ¢ FAX 516-935-1766
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CERN Courier, January/February 1991 V



HIGH PRECISION
SAWING MACHINES

BERNEY T39-NC 2 AXES
NEW: ALSO 3 AND 4 AXES NC MODELS

FOR THE MACHINING OF HARD
AND EXTRA-HARD MATERIALS

MATERIALS: MACHININGS:

e Ceramics e Sawing

s Ferrites ¢ Slicing

e Corrundum ¢ Slotting

e Special steels e Contouring
¢ Carbide... ¢ Grinding...
SPECIALITIES:

+ Numerous accessories and options

— multi-blade, rotating operation...

— holding of parts via freezing, vaccum...

— varied optical check systems

— air-bearing spindle

e Standard, adapted or individual
construction

e Production or laboratory models

BERNEYS

Fabrigue de Machines-Outils SA
CH-1346 Les Bioux, Suisse
Tél.: ++ 41(0)2184561 29
Fax: ++ 41(0)1218456232

PRECISION | '
MAGNETOMETER
NMR 851 PC

THE NEW SCANDITRONIX NMR 851 PC FEATURES:

Easy operation through Menu-driven Software
Accommodates 1-100 Probes
Fast Automatic Search and

Tracking mode

Closed loop Field Regulation

is standard
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Aleph

This is the second in a series
of articles on the four experi-
ments at CERN’s LEP elec-
tron-positron collider. Al-
though only having completed
several data-taking runs,
these mighty collaborations
have over ten years of history
behind them. They involve
over 2,000 physicists from
CERN’s Member States, plus
Brazil, Bulgaria, Canada, Chi-
na, Czechoslovakia, Finland,
Hungary, India, Israel, Japan,
Poland, the USA, the USSR,
and the Joint Institute for Nu-
clear Research, Dubna.

In 1980, when the preparations for
the LEP electron-positron collider
began to gather momentum, a ma-
jor neutrino experiment at the SPS
proton synchrotron by a
CERN/Dortmund/Heidelberg/Saclay
collaboration was into its third year
of operation.

Codenamed WA, this had been
the first experiment to be approved
for the SPS when discussions on
the experimental programme got
under way in 1974 and went on to
make valuable contributions to high
energy neutrino physics.

Under the charismatic leadership
of Jack Steinberger, WA1 was the
successor to an earlier experiment
at the PS machine by a CERN/Hei-
delberg group which had made im-
portant contributions to the study
of CP violation in the decay of neu-
tral kaons.

By 1980, with many of WA1's
research objectives either fulfilled
or clearly outlined, the group had
to look to the long-term future.
However for many of them, their
enthusiasm for working together
was as strong as ever, and many
WA physicists chose to keep to-
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gether for LEP. Thus Aleph — Ap-
paratus for LEP physics — has a
long tradition behind it.

(It was Sau-Lan Wu of Wiscon-
sin who urged choosing an acro-
nym to be a letter early in the al-
phabet. Aleph is the first letter in
the Hebrew alphabet, in its early
form the precursor of many later
alphabets.)

While WA 1 was considered
large in its day, with more than 30
physicists on board, a LEP experi-
ment needed a lot more help, and
Orsay (France), Munich, the UK Ru-
therford Appleton Laboratory and
Pisa, were contacted at an early
stage. Eventually Aleph grew to at-
tract many more researchers, in-
cluding contingents from Beijing,
Florida, Wisconsin, and very re-
cently, Santa Cruz.

A front view of the Aleph detector at
CERN's LEP electron-positron collider, with
local supervisor Peter Schilly dwarfed by the
12-metre high, 3,000 ton detector.

(Photo CERN 61.12.88)

The stated goal of Aleph at LEP
was to collect as much information
as possible about each electron-po-
sitron collision and over a maxi-
mum spherical volume.

Initial ideas toyed with the possi-
bility of a spherical magnet, but
thinking soon converged towards
the more conventional solution of a
solenoid, with a design scaled up
from that used in the CELLO detec-
tor in the PETRA ring at the DESY
Laboratory, Hamburg. The magnet
was built at the French Saclay Lab-
oratory, and arrived at CERN in
June 1987. Together with its
cryostat it weighs some 60 tons,
providing a field of 1.5 tesla at
5000 amperes.

For the central tracking detector
inside this magnet, it had to be al-
most as large as the magnet itself
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chambers.

Lead-lined chambers for LEP-ring, CERN
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The 60-ton superconducting magnet for Al-
eph is eased into position 140 metres un-
derground.

(Photo CERN 201.6.88)

to provide accurate measurements
of particle momenta. With a con-
ventional drift chamber, this would
mean having to precision stretch
wires five metres long.

in view of these difficulties, the
Aleph team looked towards the
Time Projection Chamber pion-
eered at Berkeley for the PEP col-
lider at Stanford, where the ioniza-
tion left in the wake of passing par-
ticles is drifted through a volume of
gas before being recorded as it hits
the end-plate.

Soon it became clear that a TPC,
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where particle trajectories are
measured in three dimensions,
would open the door to spatial pat-
tern recognition, and a series of
prototype studies got underway to
seek an optimal configuration.
Built at CERN and Munich’s Max
Planck Institute, the Aleph TPC —
4.4 metres long and 3.6 metres
across — is the world’s biggest,
and involved groups from Dort-
mund, Pisa, Trieste and Wisconsin
as well as Munich and CERN.
Capitalizing on TPC experience
at PEP, it was clear that the Aleph

end-plates should be built up from
interlocking rings of radial pads ar-
ranged in such a way that straight
tracks never fall completely on a
radial boundary. To ensure precise
tracking, a laser calibration system
was developed by Dortmund and
Glasgow to compensate for resid-
ual magnetic field irregularities.

Apart from many detailed sug-
gestions, the detector as a whole
benefited from Steinberger’s wis-
dom. From the outset, he stipu-
lated that, as far as possible, stan-
dard solutions should be adopted.
Thus the end-caps reflect the de-
sign of the central detector. He
was also insistent that all pre-
sented solutions first had to be
completely understood, and this di-
scipline paid dividends.

Software engineering, new to
physicists but highly necessary,
also came in for a lot of attention,
and many collaboration members
remember vividly their introduction
to program tools.

Inside the TPC is the inner track-
ing chamber developed by Lon-
don’s Imperial College. {The mini-
vertex detector now closest to the
Aleph beampipe appeared on the
scene much later, the result of a
Munich/Pisa joint effort.)

Either side of the inner detectors
are a series of luminosity monitors
developed and built by Copen-
hagen, Siegen and Barcelona.

The 2.25-metre radius, 130-ton
"barrel” electromagnetic calorime-
ter, based on a lead/wire chamber
sandwich design, comes from a
collaboration of major French re-
search centres, while the end-caps,
of similar design, came from the
UK (Rutherford Appleton Laborato-
ry and Glasgow).

The streamer-tube hadron calori-
meter is an ltalian effort, with Fras-
cati having supplied the barrel and
Pisa and Bari the end-caps. With



outer and inner radii 4.68 and 3
metres respectively, the calori-
meter weighs 2580 tons.

Also based on streamer tubes,
the muon detectors were handled
by ltaly and Beijing, and contain
some 44,000 readout channels.

With L3's position in the LEP
ring (point 2) predetermined by its
size, and with Opal’s conventional
magnet calling for Point 6, Delphi
and Aleph were left with Points 4
and 8. There were glum Aleph
faces when Director General Her-
wig Schopper’s coin pointed Aleph
to the former, 140 metres below
the surface in the foothills of the
Jura mountains. The handover date
looked to be late, implying that Al-
eph would have its work cut out to
instal the complex detector in time
for LEP's first beams in 1989.

But this initial cloud turned out to
have a silver lining. Point 4 became
available before Point 8, and the
extra overhead rock, while calling
for deep shafts and lots of cabling,
make for added protection against
stray cosmic rays.

Aleph preparations placed great
emphasis on preassembly, to make
sure everything went as smoothly
as possible once installation in the
underground pit got underway. At
CERN, the hadron calorimeter was
preassembled in the old BEBC bub-
ble chamber hall, while the old 2-m
bubble chamber hall was the scene
of TPC preparations, assembly of
the multi-story electronic barracks
("the house that Jack built’), and a
full-scale wooden replica of the
complete detector for cabling de-
sign. In parallel, components were
put through their paces in West
Area test beams, coordinated by
Horst Wachsmuth.

Assembly in the deep pit began
on schedule in April 1988, and fin-
ished on time just 13 months later,
thanks to sterling work by installa-
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tion coordinator P. Lazeyras, me-
chanical coordinator M. Ferro-Luzzi
and local supervisor P. Schilly. Pro-
gress during the latter stages of in-
stallation was monitored by a com-
missioning board, now disbanded.

Jack Steinberger formally retired
from CERN in 1986 at the age of
65, but with a staff position at
Pisa, continued to lead Aleph until
last year, when he passed the ba-
ton to Jacques Lefrancois of Orsay,
who had been chairman of the
Steering Committee, Aleph’s "'gov-
erning board’. The Committee is
now chaired by Adolf Minten.

Communications within Aleph
are helped by four major collabora-
tion-wide meetings per year, one
of which is always held outside

CERN and hosted by one of the
collaborating institutes. The vital
Aleph "Who's who’ is updated
monthly to ensure accurate infor-
mation.

This year, a second layer of
muon chambers and the arrival of
the inner vertex detector will see
the original idea of Aleph complete.
However with improvements and
upgrades in the pipeline for LEP it-
self, it is unlikely that the Aleph de-
sign will be frozen.

Particle tracking for Aleph is handled by the
world’s largest Time Projection Chamber,
3.6 metres across and 4.4 metres long.

(Photo CERN 390.4.88)
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Around the Laboratories

ICFA

Protvino meeting
looks at trends
in international
collaboration

International collaboration is the
lifeblood of Big Science, and in high
energy physics the triennial "Future
Perspectives’ meeting organized by
the International Committee for Fu-
ture Accelerators {ICFA) provides a
valuable opportunity to reappraise
trends in this collaboration.

The latest meeting was held in
October at Protvino, near Moscow,
where the Institute for High Energy
Physics is the scene of construc-
tion work for the 21-kilometre UNK
proton rings and the projected
home of a big new linear collider
for electrons and positrons.

The four-day Protvino meeting
attracted an impressive lineup of
speakers and delegates from all
over the world and provided a valu-
able survey of both progress and
of the continuing attack on out-
standing technological problems.

The previous meeting, at Brook-
haven in 1987, had been convened
at a time when the proposed US
Superconducting Supercollider
{SSC) had had a nod of approval
from the US Administration, but lit-
tle else — no staff, no funding, no
site. Now the SSC has a home in
Ellis County, Texas, initial construc-
tion is underway and contractors
are being signed up.

International backing is urgently
needed, but SSC ideas have contin-
ually emerged in a US national con-
text. The sheer scale of the $8 bil-
lion SSC project means that mean-
ingful contributions enter a new fi-
nancial ballpark.

In Europe, CERN is playing its
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trump card of the LHC proton col-
lider using the existing 27-kilo-
metre LEP tunnel and aiming to ca-
pitalize on CERN's unrivalled beam
infrastructure. Funded by 15 Mem-
ber States (and with a queue of
Central European nations at its
door), CERN has blazed the trial for
international scientific collabora-
tion.

But building LHC, with its 27 ki-
lometres of state-of-the-art super-
conducting magnets, would tax
even these resources, and addition-
al interest is being sought from
non-Member States.

An innovative approach to inter-
national involvement was intro-
duced by the HERA electron-proton
collider soon to become operation-
al at the DESY Laboratory, Ham-
burg, Germany. The HERA effort
has benefited from contributions of
equipment, manpower and know-
how from other interested nations,
notably ltaly, France, the Nether-
lands, Canada, Poland, Switzerland,
the US, Israel and China. The
KAON project now being groomed

At the recent ICFA ‘Future Perspectives’
meeting, Protvino, USSR. Left to right —
J.-E. Augustin, Yu. Ado, W.O. Lock, A.N.
Skrinsky (ICFA Chairman), K. Strauch, Helga
Schmal, E. Keil, V.1. Krishkin, G. Trilling, T.
Ekelof, V. Soergel, T. Fujii, M. Craddock, C.
Rubbia, R. Palmer.

at the Canadian TRIUMF Laboratory
in Vancouver would be another ex-
ample of the HERA Model.

However at Protvino some ICFA
delegates with big project experi-
ence were less enthusiastic about
the HERA Model for the major ma-
chines of tomorrow. Because big
new projects would be much more
expensive than HERA, it might be
difficult for one nation, or even
geographical area, to dominate a
project, and several major partners
would have to share most of the
initial development and construc-
tion costs between them.

With plans for the US SSC and
CERN’s LHC well advanced, the
complementary sector of linear col-
liders pushing electron and posi-
tron energies towards the 1000
GeV level provides new scope for
such international negotiation.

Work is going on at many major
electron centres, with develop-
ments being pushed at CERN,
DESY, Stanford, KEK Japan, and
Novosibirsk.

The ongoing research and devel-
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opment work in this sector is well
shared, both through formal colla-
boration agreements and through
informal contacts, and linear collid-
er workshops will be an increasing-
ly important focus of attention.

ICFA’s four Panels in key devel-
opment areas — Instrumentation,
Superconductivity and Cryogenics,
Beam Dynamics, and New Acceler-
ator Schemes and Technologies
{(now renamed Acceleration Tech-
nology) — continue to provide im-
portant stimulus.

These panels have an ongoing
programme of activities and are
continually adapting their approach
to take account of new trends.
Some Panel nominations are still
outstanding, and a summary will be
published in a forthcoming issue.

WORKSHOP
Waiting for the top
quark

The world of elementary particle
physics is eagerly waiting for the
top quark, probably the final ele-
ment of the "periodic table’ of ele-
mentary particle constituents {(see
figure).

This table consists of two famil-
ies of weakly interacting particles
{leptons) — one series (the electron,
the muon and the tau) carrying el-
ectric charge; the other {the corre-
sponding three types of neutrino)
being electrically neutral — together
with a family of quarks carrying el-
ectric charge 2/3 (up, u; charm, c;
top, t) and a family of charge -1/3
quarks {(down, d; strange, s; beau-
ty b).

It was then not surprising that
the 1990 Theory Workshop at the
DESY Laboratory in Hamburg in
October, devoted this time to "top
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Four families: 1, neutrinos; 2, charged
leptons,; 3 and 4, quarks, including the
long-awaited top’.
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Periodic Table of Elementary Particle constituents

physics’, attracted some 200 phy-
sicists, substantially more than pre-
vious workshops in the series.

The top quark has escaped the
hunt so far at the following elec-
tron-positron colliders — PETRA at
DESY, PEP at Stanford, TRISTAN
at KEK (Japan), SLC at Stanford
and LEP at CERN — as well as the
SPS and Tevatron proton-antipro-
ton colliders at CERN and Fermilab
respectively.

It is also expected to be out of
reach at the energy-upgraded LEP
and at the HERA electron-proton
collider soon to be commissioned
at DESY. But there is still hope that
it might be found in the next few
years at the Tevatron if it is lighter
than 150 GeV. Otherwise it will

have to wait for the next genera-
tion of supercolliders.

As reported by A. Barbaro-Gal-
tieri (Berkeley), the top quark mass
is more than 89 GeV, based on
searches at the Tevatron. Thus the
top quark is at least 18 times heav-
ier than the b quark and probably
heavier than the W and Z bosons,
at 81 and 91 GeV respectively the
heaviest particles discovered so
far.

Despite its reluctance, the top
quark has to exist, as emphasized
at the meeting by M. Peskin (Stan-
ford). Its absence would totally in-
validate the so-far perfect agree-
ment of the Standard Model of
physics with a vast amount of ex-
perimental data, in particular the re-
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M. Peskin (Stanford) — no doubt that the top
quark is there.

cent LEP results. The internal con-
sistency of this model requires all
elements of the periodic table to be
filled. Moreover the observed pro-
perties of the b quark indicate very
clearly that it must have a charge
+2/3 partner. The violation of CP
symmetry in the neutral kaon sys-
tem requires at least six quarks,
pointed out already in 1973 by Ko-
bayashi and Maskawa.

While the top quark must exist,
its mass is not predicted by the
Standard Model, nor is the modet
capable of telling us on pure theo-
retical grounds whether it is indeed
the final quark. Fortunately exper-
imental data can shed some light
on these two questions, and
studies of Z decays at LEP and SLC
(described by D. Schaile of Frei-
burg) show very clearly that the
number of light neutrinos {i.e. the
number of columns in the periodic
table) is three. If there are only light
neutrinos in nature, then top is the
last quark.

This information is extremely im-
portant for any phenomenology of
the Standard Model as it bounds
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the number of free parameters.
Most of these parameters are in
the quark mass spectrum and in
the {(unitary) Cabibbo-Kobayashi-
Maskawa (CKM) matrix containing
the inter-quark weak coupling
strengths.

For three generations (three co-
lumns in the periodic table) the 3 x
3 CKM matrix depends on four free
parameters. This number is in-
creased to nine if one additional
column is added. As reported by
M. Danilov (ITEP) the 3 x 3 CKM
matrix is already reasonably well
determined by present experiment-
al data, despite its containing three
couplings related to the undiscov-
ered top quark. In particular the
coupling of the b to the top quark
is predicted to be maximal, indicat-
ing that future B-Meson factories
will also probe top physics.

For the top quark mass, virtual
(loop) effects present in any quan-
tum field theory mean that the top
quark, although still invisible, still
has an impact on presently measur-
able quantities, and in this way
some information on the mass can
be inferred.

Basically there are two sources
of such information. One is based
on ‘vertical mass splittings’ in the
periodic table (the t-b mass differ-
ence) referred to as 'weak isospin
breaking’ and which have an im-
pact on the physics and the para-
meters of W/Z physics. As re-
ported by A. Denner (Wirzburg)
and D. Haidt (DESY), detailed
studies of this type using LEP
measurements indicate that, if the
Standard Model is the whole story,
the top quark should lie between
100 and 170 GeV, good news for
Tevatron physicists.

The second source of informa-
tion comes from "horizontal mass
splittings” (t-c), governing delicate
neutral current processes such as

neutral B meson mixing and CP-vio-
lating decays. As reported by J.
Rosner (Chicago) and S. Bertolini
(Munich) the top mass values from
this type of analysis are compatible
with those from the other ap-
proach, although considerable the-
oretical uncertainties do not yet al-
low for very firm conclusions.

All these arguments contain
some uncertainty and no one can
completely exclude the possibility
that top lies beyond 200 GeV. If
top is really that heavy some spec-
tacular effects may occur. Certain
branching ratios, like that for a
charged kaon going into a pion and
two neutrinos, may be substantially
enhanced, making the life of exper-
imental physicists easier. On the
other hand, certain CP-violation pa-
rameters could become very small,
making life extremely difficult.

As discussed by W.A. Bardeen
(Fermilab) the heavy top scenario
can be used to generate the W/Z
masses dynamically without resort-
ing to elementary Higgs scalars
which have also so far escaped de-
tection (P. Zerwas — Aachen). In
such a scenario the breakdown of
electroweak symmetry is triggered
by a condensation of top quarks
into a composite Higgs. This bears
some analogies to the BCS theory
of superconductivity with top-anti-
top condensates playing the role of
the Cooper pairs. Could these ideas
help resolve some of the outstand-
ing questions on the origin of
mass?

Whether the dynamical symme-
try breaking is triggered by a heavy
top quark or some other mechan-
ism, its implications are certainly
worth pursuing (R. Peccei — Los
Angeles, M. Peskin). Various sim-
plest scenarios such as some ver-
sions of technicolour models may
even be ruled out now. The strong-
ly interacting Higgs sector is anoth-
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Behind the scenes at the recent DESY Theo-
ry Workshop — left to right — Chairman and
Organizer Andrzej Buras of Munich with Hel-
ga Laudien, Ingeborg Schwartz and Fridger
Schrempp of DESY.

er related aspect which should be
well tested at future supercolliders.

Lattice gauge calculations pro-
vide new theoretical insights into
mass spectra, and J. Jersak (Aach-
en/Jilich) and M. Minster (Mins-
ter) looked at some of the implica-
tions of a heavy top quark. New in-
sight should come in the coming
year through extensive lattice cal-
culations.

The final morning of the work-
shop coincided with the "Grand
Unification” of Germany, demon-
strating clearly that superstring the-
ories cannot be ‘Theories of Every-
thing’ since at least this unification
had not been predicted!

The workshop certainly showed
that there can be a lot of fun in
waiting for the top quark — predict-
ing its mass and its weak cou-
plings, plotting curves, writing pap-
ers and arranging meetings. How-
ever if this situation continues for
another decade, it could lead to a
budget crisis in particle physics.
Let's hope it's found soon!

By Andrzej J. Buras, Munich
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GRAN SASSO
Gallex underway

Although the experiment actually
started collecting its solar neutrino
data last Summer, November 30
saw the official inauguration of the
Gallex experiment. A collaboration
between Heidelberg, Karlsruhe and
Munich in Germany, Saclay and
Nice in France, Milan and Rome in
[taly, Rehovot in Israel and Brook-
haven in the US, Gallex uses 30
tonnes of gallium (as gallium chlo-

One of the target tanks of the Gallex solar
neutrino experiment, which uses 30 tonnes
of gallium (as gallium chloride solution) in the
Gran Sasso underground Laboratory 150 ki-
lometres from Rome.
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ride solution) to intercept neutrinos
from the sun.

Housed under 1200 metres of
rock in the underground Gran Sas-
so Laboratory in the Appenine
range, some 150 km from Rome,
Gallex is well shielded from less
penetrating cosmic rays. Neutrinos
hitting the target form radioactive
germanium-7 1, with a half-life of
11.4 days.

The possibility of using gallium
for solar neutrino detection was
suggested by Soviet theoretician
V.A. Kuzmin in 1966. Independent-
ly, solar neutrino pioneer Ray Davis
of Brookhaven had also taken note
of this possibility, but in those days
the world supply of gallium was
only about a tonne.

As the world market for gallium
expanded, a Brookhaven/Munich
{Max Planck Institute) group under-
took a pilot study. This continued
until 1984 and some of the key
participants in this early work are
still Gallex members.

After a declaration of intent from
a strong European group, funding
for the gallium came from the Ger-
man Science Ministry and the
Alfred Krupp von Bohlen und Hal-
bach Foundation.

First results are expected this
spring, and will help to understand
the mechanics of solar interactions,
where in particular the number of
neutrinos intercepted on earth is
only a fraction of the level ex-
pected from otherwise reliable cal-
culations ('the solar neutrino prob-
lem’). Gallium is well-matched to
solar neutrino energies.

Another solar neutrino gallium
detector, the SAGE Soviet/US pro-
ject in the Baksan facility (North
Caucasus) also got underway last
year. It will take time before reliable
data samples can be built up and
an accurate picture of solar neutri-
no behaviour can emerge.
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Injector tunnel in
action

On 28 October, a 100 kV DC elec-
tron beam was generated in the in-
jector tunnel at the Continuous El-
ectron Beam Accelerator Facility
{CERAF) being constructed at New-
port News, Virginia. In this first
tunnel operation, the beam was
transported from the electron gun
via the room-temperature section
to the injector’s first superconduct-
ing section (5 MeV). The 'gun and

Surface buildings trace the racetrack shape
of the completed 1.4-km accelerator tunnel
for the CEBAF Continuous Electron Beam
Accelerator Facility being built at Newport
News, Virginia. In the foreground the three
circular end-stations are under construction.

beam steering subsystems be-
haved as designed, under control
from the main control centre.

After successful 5 MeV opera-
tion in CEBAF’s test lab, tunnel as-
sembly of the full 45 MeV injector
had begun on 1 August, and an
eight-cavity, nominal 20 MeV cryo-
module has been connected down-
stream from the twin-cavity 5 MeV
qguarter-cryomodule.

The near-term goal is a 25 MeV
front-end test to demonstrate inte-
gration and operation of subsys-
tems identical to those slated for
the twin linacs of the 4 GeV recir-
culating accelerator itself. The cen-
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tral helium liquefier, now in accep-
tance testing and commissioning,
will provide cryogenics.

Meanwhile in the test lab, the
highest accelerating gradient yet
seen in a CEBAF superconducting
cavity was attained — 16.9 MV/m.
Quality factor, Q, specified as mini-
mally 2.4 x 10° at the 5 MV/m de-
sign gradient, measured 6.6 x 10°
at the high gradient. At design gra-
dient, Q surpassed 1070 for both
cavities in the operationally confi-
gured pair under test.

LEGNARO
ALPI superconducting
linac taking shape

Under construction at the ltalian
INFN Laboratory at Legnaro, near
Padua, is the ALPI superconducting
linac to accelerate a wide range of
ions (up to uranium) to more than 6
MeV /nucleon.

A first phase with 48 160MHz
superconducting accelerating cavi-
ties will go operational prior 1o in-
stallation of the full complement of
93 cavities.

The Laboratory’s existing 17
MeV tandem will initially be used
as injector, but eventually an elec-
tron cyclotron resonance ion
source will be installed.

As well as pure and applied nu-
clear physics, the objectives of the
project are to give the Laboratory
team important experience in accel-
erator design, building and com-
missioning.

A meeting at Legnaro in Decem-
ber surveyed the science expected
to be covered with the new ma-
chine.
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Not the excavations of a Roman temple but Layout of the ALPI scheme, below.
construction of the foundations for the new

ALPI superconducting linac at the Italian

INFN Legnaro Laboratory, near Padua.

{Photo R. Pengo)
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The core components in myon spectrometers,
more than 21,000 Cerenkov counters from Schott.

(Photo: CERN)

In search of the structure of matter, energies and
directions of myons need to be determined. Quarks, as
they are called, and other instable fractional parts of
atoms are generated when highly accellerated electrons
and positrons collide.

To produce precise proof of the spectrum of these
elementary particles more than 21,000 Cerenkov glass
blocks made by SCHOTT are in use. These lead silicate
glasses, such as SF3, SF5 and SF 57, are successfully
employed in the myon spectrometers OPAL and DELPHI
(at CERN) and JADE (at DESY).

The extreme properties inherent in glasses from SCHOTT
make possible the precision — which is beyond imagina-
tion — required for these experiments:

O High density of glass — short radiation length.

O High internal transmittance in the Cerenkov radiation
wavelength range.

O High refractive index — low detection limit for fast
particles.

1 High radiation resistance — long service life.

HED-A1, the newly-developed scintillation glass from
SCHOTT, is another important medium of detection for
high energy particles in nuclear physics. As compared
with lead silicate glasses, its luminous efficiency is
substantially higher, while energy decomposition is also
higher.

Special glasses from SCHOTT contribute toward maxi-
mum performance results in all fields of science and
research.

SCHOTT GLASWERKE
Geschaftsbereich Optik
Verkauf Optisches Glas
Postfach 2480, D-6500 Mainz
Telefon 061 31/66-0

7Y
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Simon van der Meer
retires

CERN'’s big Auditorium was packed
on Friday 23 November for a 'Si-
mon van der Meer Feest’ to mark
the formal retirement of the gifted
Dutch accelerator physicist who
has made so many valuable contri-
butions to his field and to CERN’s
success.

It is no accident that CERN's two
most important scientific discover-
ies — that of the W and Z particles
(the carriers of the weak force) in
1983, and the neutral current of
the weak interaction ten years ear-
lier — were both made possible by
ingenious van der Meer inventions
enabling unruly particles to be fa-
shioned into strong beams.

His idea and subsequent devel-
opment of stochastic cooling made
CERN'’s antiproton project possible
and opened the way for the W/Z
discovery, for which he and Carlo
Rubbia, now CERN’s Director Gen-
eral, were awarded the 1984 Nobel
Prize for Physics.

An earlier invention, the ‘'mag-
netic horn’, focuses parent charged
particles before they decay, boost-
ing the intensity of resulting neutri-
nos and greatly increasing their
physics potential, so that rare pro-
cesses like neutral currents be-
come easier to spot.

Feest chairman Ugo Amaldi in-
troduced the proceedings by recall-
ing the first time the antiproton
scheme based on van der Meer’s
stochastic cooling was described in
public at CERN, in a 1976 seminar
by Carlo Rubbia subtitled ‘just one
of those unthinkable ideas’! At the
retirement event, Carlo Rubbia was
on hand with an elegant personal
explanation of stochastic cooling.

Particle accelerators work in
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phase space — a combination of or-
dinary space and momentum — and
their working domain, or accep-
tance, is defined by a phase
volume. Secondary particles, such
as antiprotons, produced when a
primary beam hits a target, are
spread out over a wide phase
volume, and handling them effi-
ciently means compressing this
volume.

It is a fact of life (Liouville’s theo-
rem) that phase volume cannot be
compressed using ordinary con-
served forces. The electric and
magnetic fields used in accelerators
merely distort the phase volume,
and to change the density calls for
something else.

While others looked at schemes
based on foils and eventually colli-
sions with collinear beams (called
‘smart foils’ by Rubbia) which
turned out to be better suited to
lower energy projects, Simon van
der Meer’s genius led to a radically
different approach. High energy
particles circulating in a storage
ring are monitored by pickups, and
appropriate signals are fed to kick-
ers diametrically opposite to catch
the same particles as they pass
and give them a small nudge. In
this way a wide statistical spread
can be successively damped and a
more orderly, or ‘cooler’, beam
built up.

Despite initial appearances, Liou-
ville's theorem is still OK - the
empty phase space around each
particle is preserved, but these in-
dividual phase spaces get rear-
ranged. The stochastic cooling
idea, both elegant and practical, ex-
ploits this emptiness of accelera-
tors’ phase space, pushing sparse
particles together and empty re-
gions outwards.

After Carlo Rubbia’s tribute,
Jack Steinberger turned to van der
Meer’s magnetic horn brainchild.

Simon van der Meer — ingenious accelerator
ideas.

These fearsome-looking devices
compress charged kaons and pions
into a cone so that their resultant
neutrinos, otherwise uncontrolla-
ble, are confined in a narrow beam.

Steinberger underlined the phy-
sics implications. As well as its
neutral current triumph, CERN’s
early neutrino beam programme
showed that the deep interior of
the nucleon as seen by neutrinos
was the same as that seen at Stan-
ford in high energy electron
studies, and went on to enable the
tiny ‘parton’ constituents seen by
these beams to be identified with
the quarks of the static nucleon
picture. Later came the precision
high energy work at the SPS,
which is still continuing.

Van der Meer has even a third
claim to fame, described at the
Feest by Giuseppe Cocconi. At
CERN's Intersecting Storage Rings
(closed in 1984) van der Meer de-
veloped a precision method for vi-
tal measurements of the machine’s
luminosity by determining the verti-
cal distance between two beams.
This exploited the ISR’s remarkable
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precision and ability to maintain
stable conditions, and quickly led
to the early precision determina-
tions of the proton-proton reaction
rate (cross-section) in the new en-
ergy range opened up by this pion-
eer machine.

In conclusion, Giorgio Brianti
sketched van der Meer's remarka-
ble 35-year career at CERN, paying
tribute to his remarkable insight
and inventiveness. ’If there was a
problem, then Simon could find us
a solution’.

With characteristic modesty, van
der Meer has shunned publicity
after his Nobel triumph, preferring
to work quietly on fresh chal-
lenges. Fortunately for CERN and
for particle physics as a whole, he
will continue to tinker with these
problems, hopefully for a long time
to come.

VIEWPOINT

Mind over matter —
the intellectual con-
tent of experimental
physics

According to my experience, the
most brilliant physics students at
any university want to become the-
oreticians, and this on both sides
of the Atlantic ocean. It is rare that
a person of the intellectual power
of, say, a Gell-Mann or a Cabibbo
decides to embark on a career in
experimental physics.

It is obvious that this fact entails
a serious loss for physics, since
physics is primarily a natural
science. | have often asked myself
about the reasons for this regretta-
ble situation; once these are estab-
lished, perhaps remedies could be
suggested.
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I have come up with two rea-
sons. The first is the style in which
physics is taught essentially every-
where. There are two models, A
and B, both of which fail to convey
to the students the intellectual con-
tent of important experiments.

In model A, the student is told
that some great genius, identified
by name, predicted a remarkable
dependence y(x) of one observable
upon another. That dependence
was then subsequently brilliantly
confirmed by experiment — by
some unspecified person.

in model B, one presents an ob-
served dependence y(x) that con-
stituted at its time a great puzzle.
Again a great genius (name given)
came along and presented a theory
which fitted the observations per-
fectly. ‘

In either model, the intellectual
accomplishment of the experiment-
alist is generally not conveyed to
the students. | shall illustrate this
by two examples: (1) in Okun’s
masterful book ‘Leptons and
Quarks’, experiments are rarely
described — although the authors
are given — their results are merely
quoted, as ‘one finds....."; (2) |
once gave a course ‘Great Experi-
ments in Modern Physics” at MIT.
It was attended by young students

Val Telegdi — mind over matter

and ..... senior theorists. Many of
the latter learned for the first time
how Willis Lamb had actually de-
termined ‘his’ shift, how many bril-
liant insights he had had to have to
achieve his goals. Quite a few peo-
ple concluded correctly that there
was as much intellectual content in
the Lamb experiment as in the
quantum electrodynamics explana-
tion of it. (This example is marred
by the fact Larmb was actually an
accomplished theorist!).

A second, altogether different
reason derives from what | might
call the 'theory of the father
image’: in practice, all our physics
courses are theoretical, whether
the title of the course says so or
not. The theorists teaching theory
mostly know what they are talking
about, and the experimentalists fre-
quently do not. So the student
{(who though he may himself not
understand the subject, still infalli-
bly catches the lack of under-
standing of the lecturer!) says to
himself: 'l do not want to become
like him (insert name of exper-
imentalist) but like him (insert name
of theorist)’.

What can we do to remedy this
situation? Two things: first, we
must postpone the difference in
training of future experimentalists
and theorists as far as possible.
The difference is one of technique
and not one of intellectual compe-
tence. Second, we must teach
courses in which brilliant experi-
ments of great significance are ana-
lysed in some detail. There is no
shortage of candidate material!

Val Telegdi

{This essay, supplemented by an
analysis of several interesting and
incisive experiments, is published
as a CERN "Yellow Report’, CERN
90-09.)

15



Optical Fiber for Research
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CERN
End of an era

After twelve years, the UA1 ex-
periment at CERN’s proton-antipro-
ton collider is over.

The idea of a big detector to
provide information on all emerging
particles was an integral part of
Carlo Rubbia’s bold 1976 proposal
to harness antimatter for research.

Over the next few years a major
collaboration built up, eventually to
involve almost two hundred physi-
cists. The experiment, codenamed
UA1 for "Underground Area 1’,
was formally approved by CERN'’s
Research. Board on 29 June 1978,
and work got underway in earnest
for the mighty 2,000 tonne detec-
tor to be installed and checked out
in its LSS5 pit, ready to intercept
the first proton-antiproton colli-
sions in the summer of 1981.

The rest is physics history. Initial
collision rates were low, and spirits
sank when an accident in 1982 de-
layed the start of serious data-tak-
ing. But with the collider benefiting
from this enforced rest, perfor-
mance exceeded expectations and
the first Ws were intercepted late
that year.

The 1983 Spring run provided
the rarer Zs, and the champagne
flowed. In 1984 came the Nobel
Prize for Carlo Rubbia and for Si-
mon van der Meer, whose inven-
tion of stochastic cooling had made
the whole antiproton project pos-
sible. Rarely had a Nobel Prize been
awarded so promptly.

Subsequently UA1T went through
a major refit to exploit an increased
supply of antiprotons and consoli-
dated our knowledge of this phy-
sics, in particular the study of ‘jets’
- well-defined clusters of emerging
particies, signalling violent colli-
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sions between the quarks and
gluons hidden deep inside the pro-
tons and antiprotons, and the pro-
duction and decay of particles con-
taining heavy quarks.

Vital to UA1's success was its
sophisticated data acquisition and
processing systems, ensuring that
interesting events could be isolated
quickly. The use of innovative com-
puter graphics gave these events a
strong visual appeal.

The experiment had a long list of
distinguished and able collabora-
tors, many of whom have gone on
to take up important positions else-
where. Although not as big as the
LEP experiments which came later,
UA1 blazed a trail for major colla-
borations and for collider physics.

The three-month 1990 run at
CERN'’s proton-antiproton coliider
(in which the companion UA2 ex-
periment was still collecting data)
finished in December with a healthy
collision score. Integrated luminosi-
ty was of the order of 7 inverse pi-
cobarns, and peak luminosity at-

tained 5.9 x 1039 per sq cm per s.

Integrated daily luminosity at the
UAZ2 experiment in this run often
exceeded 200 inverse nanobarns,
more than was achieved in the
whole of the three-month run in the
Spring of 1983, when the Z parti-
cle was discovered! UA2 has now
finished data-taking, but has a lot
of new data still to be analysed.

In the early 80s, innovative computer gra-
phics were the trademark of the UA 1 experi-
ment at CERN'’s proton-antiproton collider.

(Photo CERN X511.11.82)
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Scintillating fibre
tracking in action

In the quest for new detection
techniques for the coming genera-
tion of higher energy proton accel-
erators (LHC at CERN, the SSC Su-
perconducting Supercollider in the
US, and UNK in the USSR}, one ob-
jective is high precision tracking in
large multiplicity events with com-
ponents that can withstand the
radiation levels. A promising ap-
proach uses scintillating fibres
(scifi).

Development work in the US has
been pushed for a Fermilab experi-
ment looking for short-lived parti-
cles, while the SSC provides paral-
lel motivation. A Brookhaven ex-
periment also makes use of these
techniques.

At CERN three groups are busy
with R and D on scintillating fibres.
One, in the context of the ltalian-
funded LAA project, is looking to
develop concentric shells of fibre
tracking, with a particle passing at
right angles to the fibres (April
1990, page 18). Another group in
the framework of the CHARM Il
collaboration aims at the applica-
tion of scifi techniques in neutrino
physics.

A third group at CERN has devel-
oped a solution in the context of a
particular experiment. Following a
suggestion by the late Colin Fisher
of the Rutherford Appleton Labora-
tory, the WAB4 collaboration has
investigated the possibility of using
a high-resolution scifi active target
to study the decay of short-lived
particles (for example those con-
taining the b-quark) in a fixed tar-
get.

A typical WA84 target consists
of a coherent bundle of about
30,000 fibres, each about 30 mi-
crons in diameter and having a core
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Track recorded in December from a 5 GeV
negative pion beam at CERN by a collabora-
tion of the WA84 and CHARM Il groups us-
ing a new opto-electronic set-up and a re-
cently-developed target made of glass capil-
laries 20 microns in diameter and filled with
liquid scintillator. Spatial resolution is better
than 14 microns and the noise level is very
low (see also cover photograph).
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SCALE IN MILLIMETRES AT DETECTOR SURFACE

of polystyrene doped with 1-phe-
nyl-3-mesityl-2-pyrazoline (PMP),
as developed by the LAA Scintillat-
ing Fibres Group. The fibre axes
are parallel to the incoming beam,
and at the end face of the target
the light trapped in the fibres is
bent out of the beamline and inten-
sified using an opto-electronic
chain and read out via a CCD
{Charge-Coupled Device) composed
of about 160,000 pixels. The pulse
height of each pixel is recorded.
The resulting images are reminis-
cent of track photographs from
bubble chamber experiments. A
pattern recognition program pro-
vides a good quality reconstruction
of tracks and vertices. The meas-
ured spatial resolution is about 16
microns. The amount of noise on
an image frame is large (about
40% of the total pulse height), due

in part to noise induced in the
opto-electronic chain and in part to
crosstalk between fibres.

Recently tests have been carried
out by a collaboration between the
WAS84 and CHARM Il groups with
a modified version of the WA84
opto-electronic chain and new tar-
gets made of glass capillaries 20
microns in diameter and filled with
liquid scintillator. Excellent results
have been obtained with targets
having an absorber layer between
each capillary, noise being essen-
tially eliminated.

These results indicate that scin-
tillating fibres are very promising
for different particle physics appli-
cations and encourage continued
investment in R and D programmes
to develop scifi detectors for future
accelerators.
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KEK
B factory plans

To boost the study of B mesons
(carrying the heavy b quark), the
Japanese KEK Laboratory is look-
ing to construct a B-meson 'fac-
tory’.

B-mesons have revealed unex-
pected and important quark phy-
sics. Well-known examples are the
long lifetime of the B-mesons, indi-
cating a large gap between the
third and second quark generation
(compared to that between the
second and the first), and relatively
large mixing of the neutral B-meson
and its antiparticle, now interpreted
as being due to a heavy sixth
("top’) quark (see page 5).

However the potential richness
of B-meson physics has not been
fully explored. In particular a large
violation of CP symmetry (com-
bined left-right reflection and parti-
cle-antiparticle reversal) is expected
with B-mesons. (The only CP viola-
tion observed so far, in the neutral
kaon sector, is a small effect.) A
long-standing mystery, CP violation
might have played an essential role
in the formation of the present
matter {(rather than antimatter) uni-
verse. Also quark generation mix-
ing reflecting possible new physics
can be examined at the deepest
level through B-meson decays.
Thus a variety of B-meson physics
projects are being discussed world-
wide (June 1990, page 10).

The particle physics programme
at KEK aims for a clean and de-
tailed study of quark-lepton physics
with electron-positron collisions.
While R and D work is rapidly gain-
ing momentum for the Japan Linear
Collider (JLC), which will attack the
TeV energy scale, B meson phy-
sics can be started earlier by mak-
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ing full use of the existing TRISTAN
complex.

The current plan for the KEK B-
Factory is a double-ring collider of
unequal energies, to be installed in
a newly constructed tunnel 1.2km
in circumference. The TRISTAN
Main Ring is also a possibility. The
beam energies, 8 GeV on 3.5 GeV,
are optimized for CP studies at the
upsilon 4S peak. More asymmetric
collisions, 12 GeV on 2.5 GeV,
may also be required for the meas-
urement of rapid oscillation be-
tween the neutral B meson (con-
taining the strange- and b-quarks)
and its antiparticle. This is also ac-
commodated in the design.

The beams would be supplied
from the upgraded 2.5 GeV Linac,
stored and accelerated in the TRIS-
TAN Accumulation Ring, and then
injected into the storage rings. The
design luminosity at the first stage
is 2 x 1033 per sq cm per s, with
400 bunches colliding head-on, ev-
entually reaching 1034 with 2000
bunches colliding at an angle.

To appraise the present design,
an International Workshop on
Asymmetric B-Factory Accelera-
tors was held at KEK from 4-6
October. Thirty experts from
abroad and forty from Japan parti-
cipated in four working groups —
lattice design, beam-beam interac-
tion, hardware issues and the inter-
action region. The KEK design em-
ploys a small beta compression,
small bunch spacing and a high
tune-shift limit as well as a large
dynamic aperture. No serious prob-
lem has been identified.

However, any high event rate
factory-type accelerator is full of
technical challenges. In particular
closely spaced particle bunches are
susceptible to coupled-bunch insta-
bilities in accelerating cavities.
Damped cavities under investiga-
tion at KEK {Palmer-type) and at

Cornell {(superconducting single-
cell) are both viable, but need to be
fully investigated. A feedback sys-
tem will also be necessary to sup-
press the instabilities. There is a
practical design for high vacuum,
but ideas are needed for cooling a
beam pipe at the collision point.

The next steps are to identify
critical beam experiments possible
at existing storage rings, and to in-
itiate international collaboration on
important items such as cavities, a
feedback system, beam ducts and
the beam pipe at the collision
point.

Detector construction would
benefit from TRISTAN experience.
Tracking chambers and electro-
magnetic calorimeters can be
based on presently available tech-
niques. A large superconducting
solenoid of 1 Tesla class and an
iron structure currently operating in
the TRISTAN experiments will also
become available.

However there are special requi-
rements for a detector at an asym-
metric B factory. Excellent vertex
resolution, better than 100 mi-
crons, in the beam direction is nec-
essary to separate the decays of
'moving Bs’, and a double-sided
silicon-strip detector is under inten-
sive study. Fast readout electronics
is another requirement, resulting
from a short beam-crossing interval
and a high event rate. VLSI tech-
nology will be fully incorporated.
Finally, the detector should be able
to fully reconstruct as many indi-
vidual B decays as possible, requir-
ing ingenious combinations of de-
tector techniques, either existing or
shortly to become available.

Funding negotiations with the
Japanese government project have
begun. If everything goes well,
construction will start next year
and finish by the end of 1995, with
most of the work done while TRIS-
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When a storage ring is operated with multi-
ple beam bunches, even distant bunches can
interact with each other through resonating
accelerator components, such as radiofre-
quency cavities. This can produce unwanted
cavity fields, giving coupled-bunch instabili-
ties and poor performance.

In the damped cavity design for the pro-
posed B-factory at the Japanese KEK Labo-
ratory, harmful field components are mini-
mized.

TAN continues to run.

An International Workshop on
Physics and Detectors for the KEK
Asymmetric B-Factory will be held
from 15-18 April to give the final
polish to the experimental plan and
to discuss ongoing international
collaboration. Further information
from F.Takasaki (Fax 0298-64-
2580, Bitnet TAKASAKI at
JPNKEKVM).

SUPERCOLLIDER
Preparing initial
experiments

The Superconducting Supercollider
(SSC) Laboratory in Ellis County,
Texas, has taken an important step
toward its scientific programme.

While three letters of intent for
large detectors had been invited,
only two could be considered due
to funding limitations. Two letters
were received from existing colla-
borations (SDC and L*} and one
from a merger of (EMPACT and
TEXAS).

The SSC Laboratory has decided
that the SDC collaboration will have
support for a full technical propo-
sal. The Laboratory will carry out a
detailed cost review of the pro-
posed L* detector. EMPACT /TEX-
AS was not approved and the Lab-
oratory will help these physicists
participate in the programme.

In the current financial year, SSC
funding from federal sources
amounts to $267M ($243M of
new money plus $24M of 1990
construction money held over)
compared to the $318M re-
quested, but the State of Texas
has compensated with an addition-
al $60M to give $149M, hence to-
tal funding of $416M, including
$7M for Department of Energy
management.
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High energy electrons for probing nuclei

It is becoming increasingly clear
that the quarks hidden deep in-
side the proton and neutron con-
stituents of nuclei can play an
important role in nuclear behav-
iour.

With quark field theory (quan-
tum chromodynamics — QCD)
one of the twin pillars of today’s
Standard Model, the implications
of this physics at the nuclear
level are being widely investi-
gated.

This new emphasis has been
marked by the migration of
hundreds of nuclear physicists
to new research pastures at high
energy Laboratories — CERN’s
LEAR antiproton ring, and ion
beams at CERN and Brookhaven.

In addition, medium energy el-
ectron machines (around 1 GeV)
have demonstrated their useful-

ness in probing details of nu-
clear structure, and in the US,
the CEBAF Continuous Electron
Beam Accelerator Facility being
built at Newport News, Virginia,
to provide energies up to 4 GeV
will open up new nuclear phy-
sics horizons.

In France, a report published
last year (May 1990, page 17)
underlined the importance of
setting up an essentially Euro-
pean project to provide nuclear
physicists with electron beams
of even higher energies, beyond
10 GeV

To push this message home,
a workshop was organized late
last year at Dourdan, France, at-
tended by some 200 partici-
pants, including many young re-
searchers.

Pushing for European nuclear physics — Ingo
Sick of Basle, left, with Bernard Frois of Sa-
clay.

(Photo Maurice Jacob)
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Laboratory
correspondents

Argonne National Laboratory, USA
M. Derrick

Brookhaven National Laboratory, USA
A. Stevens

CEBAF Laboratory, USA
S. Corneliussen

CERN, Geneva
G. Fraser

Cornell University, USA
D. G. Cassel

DESY Laboratory, Fed. Rep. of Germany
P. Waloschek

Fermi National Accelerator Laboratory,
USA
M. Bodnarczuk

GSI Darmstadt, Fed. Rep. of Germany
G. Siegert

INFN, Italy
A. Pascolini

IHEP, Beijing, China
Qi Nading

JINR Dubna
B. Starchenko

KEK National Laboratory, Japan
S. lwata

Lawrence Berkele;/ 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
Louise Hall

Saclay Laboratory, France
Elisabeth Locci

IHEP, Serpukhov, USSR
Yu. Ryabov

Stanford Linear Accelerator Center, USA
M. Riordan

Superconducting Super Collider, USA
N. V. Baggett

TRIUMF Laboratory, Canada
M. K. Craddock

People and things

Sir William Mitchell (UK) is the new Presi-
dent of CERN Council. :

CERN Council

At its December meeting,
CERN Council took a number
of important decisions, in ad-
dition to admitting Poland as
the Organization’s 16th Mem-
ber State (see this page).

After a report of studies
organized by the European
Committee for Future Accel-
erators (ECFA), Council recon-
firmed its conviction that the
LHC Large Hadron Collider
should be CERN’s next major
project, with formal approval
foreseen for 1992.

Sir William Mitchell (UK)
was elected Council President
for the coming year, with
Pierre Lehmann (France) and
Mrs. Birgitte Sode-Mogensen
(Denmark) as Vice-Presidents.

At CERN, Kurt Hiibner be-
comes Head of PS Division,
succeeding Roy Billinge, Wil-
lem Middelkoop becomes
Head of Personnel Division,
succeeding Georges Michel,
and Bastiaan de Raad be-
comes Head of the Technical
Inspection and Safety Com-
mission, succeeding Keith
Potter.
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Poland joins CERN

Delegates at CERN’s Council meet-
ing in December voted unanimously
to admit Poland as the Organiza-
tion’s 16th Member State. Finland
became the 15th Member State on
1 January, and the Polish flag will
officially go up on 1 July.

CERN is the first Western Euro-
pean organization which Poland has
Jjoined, while Poland will become
CERN'’s first Member State from
outside Western Europe. Informal
negotiations are already underway
with Czechoslovakia, Hungary and
Yugoslavia.

On people

The American Physical Society’s
Panofsky Prize goes to Gerson
Goldhaber of Berkeley and Frangois
Pierre of Saclay for their 1976 dis-
covery of charmed (D) mesons at
the SPEAR electron-positron ring at
Stanford.

Abdus Salam, Director of the Inter-
national Centre for Theoretical Phy-
sics, Trieste, and President of the
Third World Academy of Sciences,
has received the Catalonia Prize
from King Juan Carlos of Spain.

Stanley Wojcicki of Stanford be-
comes Chairman of the US High
Energy Physics Advisory Panel (HE-
PAP), taking over from Francis Low
of MIT.

Kaoru Yokoya of the Japanese KEK
Laboratory’s Accelerator Depart-
ment has been awarded the 36th
Nishina Memorial Prize for his di-
stinguished theoretical work on
beam-beam interactions and polari-
zation phenomena in high energy
accelerators in general and for a Ii-

23



EUROPEAN SYNCHROTRON RADIATION FACILITY
GRENOBLE - FRANCE

The Machine Division is charged to design, to operate and develop the accelerator complex of the facility. As part of this
Division, the Insertion Devices Group is in charge of all the development of the Insertion Devices (IDs). IDs are essentially
very precise magnetic systems made of permanent magnets and coils.

We are recruiting an :
Engineer specialized in Magnets

for the design, procurement, magnetic field measurement, installation and commissioning of permanent
magnet & electromagnet systems

Qualifications & Experience : The suitable candidate should be educated to at least Chartered Engineering
Degree level. He/she should have a sound knowledge in at least two of the following fields :

— magnetic field design and computation;

— project management and electro-mechanical design of high precision devices;
— superconducting magnets and cryogenic technology;

- programming in C or any other language is essential.

The working language in ESRF is English. Knowledge of French is desirable.

Our Offer: ESRF offers you an interesting opportunity in an international atmosphere, and with high
technology equipment. New staff coming from outside the Grenoble area benefit from Installation Allowances,
Non-French staff also benefit from Expatriation Allowances ; salaries and other extra legal advantages should
be attractive.

Please state your name, address and the reference number to us in Grenoble, and we shall provide you with
an 'Application Form' to be returned before 30 March 1991.

ESRF, Personnel Office — Ref. 4119/91, BP 220, F-38043 Grenoble Cedex, France

Princeton Universit
S 04

M ASS ACH USETTS Accelerator Engineer e
INSTITUTE OF Princeton University secks an experienced accelerator
TECHNOLOGY engineer, or a high level technician with equivalent

The Physics Department of the Massachusetts Institute of experience, for development and maintenance of the
Technology invites applic.ations for a faculty Position at the Princeton AVF Cyclotron. The cyclotron is a K=50
Assistant Professor level in the area of Experimental Rela- . . .

tivistic Heavy Ion Physics. The Department currently has an accelerator which produces protons and other light ion
active group in this field, and we are looking for someone beams for the nuclear physics research program at

who will play a major role in preparing for and exploiting the
opportunities which will come with the completion of RHIC.
The background of such a person could include experience in a low energy nuclear physics accelerator is highly
nuclear or particle physics. While we do anticipate making
the appointment at the Assistant Professor level, an ap-
pointment at a more senior level is not precluded for an supplies, computerized control systems, ion sources, and
exceptionally well-qualified candidate. Applicants should
submit a curriculum vitae publications list, and have three
letters of reference sent directly to: expected to supervise a small technical staff and provide

Princeton. Experience with all aspects of the operation of

desirable, including high power rf electronics, power

beam transport systems. The successful candidate will be

Prof. R. P. Redwine support to student and faculty researchers. Engineering or

Chairman, Search Commitice physics A.B., or equivalent laboratory experience is
Room 26-453 .
Physics Department required. Send resume and references to Professor Frank

Massachusetts Institute of Technology
Cambridge, MA 02139 USA

Calaprice, Department of Physics, Princeton University,

P.O. Box 708, Princeton NJ 08544.

All materials should arrive before April 1, 1991. Princeton is an equal opportunity/affirmative action
M.ILT is an Affirmative Action/Equal Opportunity employer and solicits

L . . L employer.
applications especially from qualified women and minorities.
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near collider in particular. This prize
is awarded annually in memory of
Yoshio Nishina, a pioneer of atomic
and nuclear physics in Japan.

At Brookhaven Theo Sluyters has
been appointed Acting Deputy
Chairman of the AGS Department,
and Bill Weng has been appointed
Head of the Accelerator Division of
the AGS Department.

Robert Hofstadter 1915-1990

Electron scattering pioneer Robert
Hofstadter died on 17 November,
aged 75.

His promising career was inter-
rupted by World War I, when he
worked for the US National Bureau
of Standards and helped develop
proximity fuses for anti-aircraft
shells. After the war, he recom-
menced research work at Prince-
ton, where he discovered the po-
tential of sodium jodide as a scintil-
lator and went on to exploit its use
in detectors.

In 1950 he moved to Stanford,
where W.W. Hansen and his tal-
ented team were developing their
famous series of linear machines to
accelerate electron beams. Mark lll
was delivering 180 MeV electrons
by 1951, while Hoftstadter had in-
itiated a comprehensive pro-
gramme of research to exploit the
new beams, scattering electrons
off nuclet.

From 1953, these experiments
displayed clearly the now well
known spectra indicative of nuclear
structure. With the linac energy
boosted to 600 MeV, he moved
his attention to smaller nuclei and
the proton itself. For the first time,
it became clear that the proton and
the neutron are not point particles,
but their electric and magnetic pro-
perties are smeared out, and could
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be described by form factors’.

In addition to paving the way for
subsequent higher energy studies
which went deeper inside the pro-
ton and revealed its constituents,
these experiments hinted at other
new behaviour, heavy mesons such
as the omega and rho particles. For
this epic work on nuclear and nu-
cleon structure Hofstadter shared
the 1961 Nobel Prize with Rudolf
Méssbauer.

These new insights made Stan-
ford a mecca for young experi-
menters, among them the talented
trio of Jerome Friedman, Henry
Kendall and Richard Taylor who
went on to demonstrate that the
proton had a substructure, a feat
which earned them the 1990 Nobel
Physics Prize.

With electrons proving such effi-
cient probes, Hofstadter pushed for
the construction of the largest
possible such machine. Under the
guidance of first Edward Gintzon
and then W_.K.H. Panofsky, this
project evolved into the mighty
Stanford Linear Accelerator Center,
a national US Laboratory which
outgrew its university origins.

In later years Hofstadter made
valuable contributions to angiogra-
phy, using radioactive tracers to
monitor heart functions.

Science for Peace

The first Ettore Majorana (Erice, Si-
cily) Science for Peace Prize has
been awarded in three equal parts
to Edward Teller, to Viktor Weiss-
kopf, and in memory of the late
P.A.M. Dirac, P.L. Kapitza and A.D.
Sakharov (received by Mrs. M. Di-
rac, Mrs. A. Kapitza and Mrs. E.
Bonner Sakharova).

The Ettore Majorana Centre for
Scientific Cdlture in Erice is directed
by Antonino Zichichi.

Zbigniew Bochnacki 1935-1990

Zbigniew Bochnacki, Director of
the H. Niewodniczanski Institute of
Nuclear Physics, Krakow, died on
30 September. As a theoretical nu-
clear physicist he made important
contributions to the theory of nu-
clear structure, and his contribution
to understanding spin-spin interac-
tion and its influence on magnetic
moments of nuclei or to the theory
of the so-called 'scissor” modes of
nuclear transitions and collective
motion is well known and highly
appreciated.

As the Director of the Institute
of Nuclear Physics in Krakow from
1977 until his death he was active
in establishing and promoting
strong links between the Institute
and CERN.

David Gray retires

After having been at the centre of
accelerator developments and
operations at the UK Rutherford
Appleton Laboratory for 35 years,
David Gray retired last year. He is
succeeded as the Laboratory’s As-
sociate Director, Science, by Bob
Voss, one-time Deputy Director of
the Daresbury Laboratory and
formerly Head of the UK Science
and Engineering Council’s Engineer-
ing Division.

Too hot to handle

Now available in the UK (published
by W.H. Allen) is "Too Hot to Han-
dle’, a new book by theorist and
author Frank Close on the history
of the cold fusion claims which
burst on an unsuspecting world in
March 1989.
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Faculty Positions In High Energy Physics

UNIVERSITY OF TEXAS AT ARLINGTON

The Department of Physics invites applications for two faculty positions beginning in Fall 1991. UT Arling-
ton is the second-largest University in the University of Texas System. Itis located at the heart of the Dallas-
Fort Worth Metroplex amidst a concentration of high technology industries and within a short commuting
distance of the SSC Laboratory. The University is committed to building a strong relationship with the SSC
and has plans for a substantial build-up in SSC-related research Over the next few years. Planning for a
refurbished and enlarged physics building toaccommodate this development are already at an advanced stage.
The positions presently available are for a tenured Full Professorship and a tenure-track position at the As-
sistant or Associate level. We are looking for candidates with an existing involvement in future work at the
SSC. The successful candidate for the senior position will be expected to play a leading role in determining
the pattern of further faculty, support staff and student recruitment and in development of research and
teaching programs. The levels of start-up funding and salaries will be competitive.

Persons interested in these positions should forward promptly a letter of application together with a resume
and the names of three references to: The Chair of the Search Committee, Department of Physics, Box

19059, The University of Texas at Arlington, Arlington, TX 76019.

The University is an Equal Opportunity, Affirmative Action Employer and women and minority candidates are

encouraged to apply.

Postdoctoral Positions
Nuclear and High Energy Physics

The Physics Department at Lawrence Livermore National Lab-
oratory has challenging openings at the postdoctoral level in
several of its new programs in experimental and theoretical nu-
clear physics and experimental particle physics. Included are
opportunities to participate in new research areas ranging from
particle physics at the Superconducting Super Collider, to
relativistic heavy ion collisions at Brookhaven National Labo-
ratory, to electronuclear studies at Stanford Linear Accelerator
Center. There are also many opportunities to contribute to
theoretical studies of nuciear many-body physics and to par-
ticipate in experiments to search for shape isomers and
superdeformed nuclei. In all of these areas, exceptional can-
2 didates will have wide latitude to pursue independent research
directions supported by LLNL research groups within major in-
ternational collaborations.

Successful applicants will be encouraged to initiate their own
3 creative research programs in addition to participating in ongo-
ing projects. Applications for outstanding recent PhD graduates
intheoretical and experimental nuclear and high energy phys-
ics will be welcome. U.S. citizenship is preferred.

XX

Salary and fringe benefits are very competitive. To apply, please
send a resume, a brief statement of researchinterests and three
letters of reference to: Barbara Tuck, Lawrence Livermore
National Laboratory, P.O. Box 5510, L-725, Dept. A90446,
Livermore, CA 94550. An equal opportunity employer.

University of Califorria
B Lawrence Livermore
National Laboratory
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' Université de Montréal

Professeur ou professeure
en physique
des hautes énergies

Le Département de physique de la
Faculté des arts et des sciences
sollicite des candidatures de haut
niveau pour combler un poste de
professeure ou professeur adjoint
en physique expérimentale des
hautes énergies.

Fonctions

Enseignement et direction
d'étudiants; collaboration et prise
de responsabilités dans le cadre du
projet OPAL (auprés de LEP).

Exigences

Deux années de stage postdocto-
ral; trés bonne connaissance de la
physique de QCD et de l'instru-
mentation des chambres a fils
(systémes d'acquisition de
données, analyse de données,
reconstruction de traces, etc.),

publications démontrant une
contribution significative aux
projets de recherche; maitrise de la
langue frangaise.

Entrée en fonction
Prévue pour le 1¢juin 1991.

Les personnes intéressées doivent
faire parvenir leur curriculum vitae,
trois lettres de recommandation
ainsi que des copies des tirés-a-
part de leurs derniéres
publications, aw plus fard

le 1°° avril 1991 a:

M. Jean-Robert Derome
Directeur

Département de physique
Université de Montréal
C.P. 6128, succursale A
Montréal (Québec)

H3C 347

Conformément aux exigences prescrites en matiére d immigration au Canada. cette annonce
s‘adresse aux citoyens canadiens et aux résidents permanents.

10293-at
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60th birthdays

Late last year several distinguished
theoreticians based in and around
CERN celebrated their 60th birth-
days.

In November, a symposium
‘Theoretical Particle Physics at the
Beginning of the 90s’ at the Univer-
sity of Geneva honoured Henri
Ruegg and Raoul Gatto, who have
spent most of their careers at Gen-
eva and have helped build up the
close collaboration between the
University and CERN.

Another symposium, held at
CERN, honoured Torlief Ericson,
who personifies the bridge be-
tween niuclear and particle physics.
With his strong intuitive approach
based on a deep understanding of
many branches of physics, he has
made many fundamental contribu-
tions, and his involvement in what
has become known as the 'PANIC’
(Particles and Nuclei International
Conference) series helped establish
intermediate energy physics on the
international research scene.

1991 JINR-CERN School of Physics

After a very successful CERN
School of Physics in September in
Palma de Mallorca, attended by
students not only from the Member
States but also Eastern Europe and
Canada, the programme for the
next JINR-CERN School has just
been published. This will take place
from 5-18 May in Alushta, Crimea,
USSR. The topics covered will in-
clude Field Theory, Electroweak In-
teractions, QCD, Beyond the Stan-

Torlief Ericson receives his 60th birthday
Festschrift from Achim Richter of Darm-
stadt.

(Photos Maurice Jacob)
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Last last year saw the 60th birthday of two
eminent Geneva theorists — Henri Ruegg
(left} and Raoul Gatto.
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Faculty Position in Experimental
Particle Physics

York University

Applications are invited for a tenure track appointment as assistant or associate professor in the
Department of Physics and Astronomy at York University. Applicants should have a Ph.Din physics,
and postdoctoral experience with experimentation at high energy colliding beams. The successful
candidate will be expected to pursue an active international career in experimental high energy
particle physics, and to teach and supervise undergraduate and graduate students. York experimenters
are currently helping construct the ZEUS ep collider experiment to search for quark and electron
substructure at DESY in Hamburg, and are helping design SDC, to search for the Higgs boson at the
new energy frontier provided by the TeV Superconducting Super Collider in Texas.

Applications should be sent to Professor Roman Koniuk, Appointments Committee Chair, York
University, 4700 Keele Street, North York (Toronto), Ontario M3J 1P3. Deadline: 91/3/31.
(Tel: 416-736-2100 Ext. 66480)

In accordance with Canadian immigration requirements, this advertisement is directed to Canadian Citizens and
permanents residents of Canada. York University has apolicy of employment equity, including affirmative action forwomen
faculty. This position is subject to final budgetary approval.

\

J

~

GROUP LEADER
- FAST ANALOG
ELECTRONICS

The Continuous Electron Beam Accelerator Facility in Newport News, Virginia is
searching for an electrical engineer or physicist to establish and lead a group
charged with developing fast analog front end electronics to be utilized with
various particle detectors. These detectors will be employed in the nuclear
physics research program to be carried out atthe 4 GeV superconducting electron
accelerator now under construction.

Required is an applicable degree plus several years experience in development
of such circuits for use in physics research. Additional experience in obtaining
small scale industrial production of them would be useful. The group will be part
of the CEBAF Physics Division and will be expected to work closely with the
physicists developing the detectors.

We offer a very competitive total compensation package and a stimulating work
environment.

For prompt consideration, please send resume, specifying position number
PR3102, with salary history to: Employment Manager, CEBAF, 1200 Jetferson
Avenue, Newport News, VA 23606.

CECAr
AT
The Continuous Electron Beam Aceelerator Faclify

An Equal Opportunity, Affirmative Action Employer.
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(' DEPUTY GROUP LEADER
PHYSICIST

Join Argonne National Laboratory in the construction of its
7-GeV Advanced Photon Source (APS) Project. —A Project that
will contribute to the development of new materials and impact
industries worldwide.

Argonne is seeking a Physicist to provide physics design,
analysis and testing of ultra-high vacuum systems for the APS
particle storage ring, synchrotron and other associated sub-
systems. Candidate will also impart ideas and perform
analytical/experimental procedures for the surface prepara-
tions of the APS vacuum chamber systems, and be responsi-
ble for the program of vacuum R&D as well as Deputy Group
leader of the Vacuum/Mechanical Engineering Group.

A Ph.D. in Physics and at least ten years experience in ac-
celerator vacuum chamber systems are required. Extensive
knowledge of ultra-high vacuum physics and technology, sur-
face physics and experimental techniques of surface science,
and safety practices is necessary.

Outstanding challenges and an excellent compensation
package are available. For confidential consideration, please
forward resume to Walter D. McFall, Box J-APS-0005-88,
Employment and Placement, ARGONNE NATIONAL
LABORATORY, 9700 South Cass Avenue, Argonne, IL
60439, USA. Argonne is an equal opportunity/affirmative ac-

tionem one I. (Use your PC to learn more about ANL and other available oppor-
tunities. Dial (508)263-3857 and key in the password ARGON.)
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Installation of the uranium-scintillator calori-
meter started recently for the Zeus detector
at the HERA electron-proton collider soon to
be commissioned at the DESY Laboratory in
Hamburg. The picture shows the first mo-
dules of the forward calorimeter in place in
front of the solenoid.

dard Model, Heavy Flavours and CP
Violation, and Detectors, with addi-
tional lectures on collider physics,
LEP results and astrophysics.

Further information from Miss
S.M. Tracy, CERN School of Phy-
sics, CERN/DG, CH 1211 Geneva
23, Switzerland, e-mail tracy at
cernvm.cern.ch , telex 419000 cer
ch, phone + 4122 767 27 24, fax
+412278230 11, or Mrs. T.S.
Donskova, International Depart-
ment, Joint Institute for Nuclear Re-
search, 141980 Dubna, USSR,
telex 412621 dubna su, phone +7
095 9262251/9262278, fax +7
095 2002283. Applications should
be made immediately.

Fortran 90 book

The success of Fortran as the ma-
Jor programming language for
scientific and numerical computing
goes hand in hand with the steady
evolution of the language. The
X3J3 technical committee has
worked in conjunction with an ISO
committee to develop a new stan-
dard, Fortran 90, incorporating
new features for supercomputer
applications but retaining all the
cherished ones.

A complete description is in a
new book, Fortran 90 Explained,
by Michael Metcalf of CERN and
John Reid (Oxford University Press,
0-19-853772-7).

Pisa Semester

Called Infinite Dimensional Algebras
and Algebraic Geometry, an Inter-
national Semester, organized by
Corrado De Concini and Victor Kac,
will be held from January to June
at the Scuola Normale Superiore in
Pisa, with most activity in March,
April and May. Topics covered will
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include Infinite Dimensional Algebra
and Algebraic Geometry, Geometry
of the Moduli Space of Riemann
Surfaces, Conformal Field Theory
and String Theory, Quantum
Groups. Further information from
Caterina D'Elia, Secretariat, Scuola
Normale Superiore, Pisa, tel (+39)
50 597111, fax (+39) 50 5663513.

Desktop synchrotrons

Compact synchrotron light sources
are in demand for X-ray microlitho-
graphy of a new generation of
compact computer chips. IBM con-
tracted Oxford Instruments to sup-
ply such a ‘desktop’” machine,
while work at the US Brookhaven
Laboratory is geared to developing
a superconducting machine to sup-
ply 700 MeV beams.

A recent Brookhaven success
was accelerating an electron beam,
supplied by the booster also used
for the US National Synchrotron

Light Source, in a 200 MeV proto-
type compact synchrotron using
room temperature magnets and
measuring just four metres long
and two across.

Correction

Farticles and Fields ‘91, sponsored
by the Division of Particles and
Fields of the American Physical So-
ciety and the Division of Particle
Physics, Canadian Association of
Physicists, will be held from 18-22
August at the University of British
Columbia, Vancouver. Contact
PF91 Secretariat, TRIUMF, 4004
Wesbrook Mall, Vancouver, BC,
Canada V6T 2A3, tel (604) 222-
1047, fax (604) 222-1074, bitnet
pf91 at triumfcl.
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Ruprecht - Karls - Universitat Heidelberg
Fakultat far Physik und Astronomie

The Department of Physics and Astronomy at the University
of Heidelberg is currently seeking candidates for two faculty
positions :

The Institut fiir Hochenergiephysik has a position open for a

Full Professor in Experimental Physics (C4)

The position is available immediately and is part of the
‘Fiebiger Programme’. Under this programme, candidates
should be under 45 years of age af the time of nomination.

The Physikalische Institut has a position open for a
Full Professor in Experimental Physics (C4)

Present areas of research at the Institute are Elementary
Particle Physics, Nuclear Physics and Atomic Physics. The
position will be available on 1 September 1991.

Candidates for both positions are expected to contribute
bothtoresearch andto the generalfeaching programme of
the Faculty. Applications comprising the standard documents
should be sent to :

Dekan

Fakultdt far Physik und Astronomie
Albert - Uberle - Str. 11

D W-6900 Heidelberg 1

The deadline for receipt of applicationsis 1 March 1991.

The Faculty is trying fo increase the number of women in research and
teaching. Women candidates are therefore encouraged to apply.

Tél. : (1) 45.63.14.33. Télex : SILEC 280 248 F
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 cAbles isolés

« cdbles d’énergie de 1 kV @ 500 kv

« cibles basse tension pour usages »
industriels et domestiques S S TSR

« cdbles souples
= clbles pour ufilisafions spéciales.-

« cdibles de signalisation
et de télécommande

« ciibles téléphoniques de réseau,
« cdbles d fibres optiques

« matériels de raccordement
des clbles

SOCIETE INDUSTRIELLE
DE LIAISONS ELECTRIQUES
64 bis, rue de Monceau - 75008 Paris

Télécopie (1) 45.63.78.40

SOCIETE ANONYME AU CAPITAL DE 194.160.600 F ./

. DEPARTEMENT CABLES
DEPARTEMENT SIGNALISATION
Centre de production :
MONTEREAU

y

Third Annual
1991 International
Industrial Symposium
on the Super Collider (IISSC)

Atlanta Hilton and Towers
Atlanta, Georgia, USA
March 13-15, 1991

1ISSC promotes discussion among scientific, administrative, legislative,
and industrial partners in the Superconducting Super Collider (SSC) pro-
gram, emphasizing the SSC's goals, technical challenges, and industrial
opportunities.

Topical areas to be discussed at the symposium:

Accelerators
Computation and Data Bases

Accelerator Systems and Control
Conventional Construction

Cryogenics Detectors
Education Environment, Safety, and Health
Magnets Markets for SSC Technology
Materials Project Management and Systems
Role of Industry in the SSC Engineering

Superconductors

EXHIBITS information can be obtained from Dr. Eric Gregory, c¢/o IGC
Advanced Superconductors Inc., 1875 Thomaston Avenue, Waterbury,
CT. USA 06704, FAX (203) 753-2096

SYMPOSIUM information can be obtained from Ms. Pamela E.
Patterson, Conference Manager, [ISSC, P.O. Box 171551, San Diego. CA.
USA 92197, FAX (619) 490-0138

The Better
Vacuum Book.

twenty years o
building vacuum
components better —the "4
all new Huntington Catalog.
With everything from valves to
manipulators, flanges to feedthr oughs standard and

custom chambers. For a free copy, note your applica-
tion on letterhead to: Huntington Laboratories, 1040

L'Avenida, Mtn. View, CA 94043. Or call: (800) 227-
8059. In CA: (415) 964-3323. Fax: 415-964-6153.

gg Huntington

Built Better. For 20 Years.
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Francis Muller 1925-1991

With deep regret we learnt of the
death of our dear friend and collea-
gue Francis Muller on 1 January.

Francis came to CERN in 1962
from Leprince-Ringuet’s Laboratory
at the Ecole Polytechnique, Paris,
where he had been working as part
of the internationally-known group
led by Bernard Gregory and Charles
Peyrou. This group operated a
cloud chamber at the Pic du Midi in
the Pyrenees and made significant
contributions to particle physics in
the productive 1950s. During this
time he spent a sabbatical year
with Oreste Piccioni’s group at the
Berkeley Bevatron, where he made
an important contribution to the
problem of neutral kaon regenera-
tion.

At CERN he joined the bubble
chamber group and after helping to
set up the first medium energy el-
ectrostatically separated beam at
the CERN PS, concentrated on hy-
peron-antihyperon production by 3-
4 GeV antiprotons in the Saclay
80cm hydrogen chamber. In partic-
ular he directed analysis leading to
the discovery of an anti-ksi. Sub-
sequently he worked with Max Fer-
ro-Luzzi on resonances in positive
kaon-proton reactions.

In 1971 he turned his attention
to electronic techniques, participat-
ing in several ISR experiments with
Carlo Rubbia, and helped in pioneer
studies of the mass spectrum of
the charmed lambda baryon. With
the advent of the SPS proton-anti-
proton collider, he was part of
Carlo Rubbia’s UA 1 collaboration
which discovered the W and Z
bosons. From 1984 he worked in a
group studying charm and beauty
production at the Omega spec-
trometer, also spending a year at
SLAC, where he worked on beauty
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lifetime and B-meson mixing
measurements with the MAC
group.

In all these experiments, he
brought his deep knowledge of
physics and a mathematical prow-
ess to help ensure their success.
His love of nature and his extensive
culture, particularly in history with
his phenomenal memory, were
much appreciated by all who had
the fortune to know him. He was
awarded the ‘Legion d’honneur’.

His passing leaves a hole in our
lives which cannot be filled.

His friends

17 keV neutrino?

Several laboratories report
sighting evidence for a hea-
vy 17 keV neutrino.

More news next month.

Just four metres long and two across, this
prototype synchrotron at Brookhaven is de-
signed to provide 200 MeV electron beams,
en route to a final 700 MeV superconduct-
ing machine for X-ray microlithography of
compact computer chips.
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CHANNEL ELECTRON MULTPLIERS
SERIES KBL

aglass ceramic design for the detec-
tion of ions, electrons, vacuum ultra-
violet and soft x-rays.

The CEM KBL series detectors com-
bine the advantage of a ceramic
body - close tolerance and extreme
resistance to breakage - with the
superior properties of lead glass.

O gain (at 2.5 kV), typ. ~1x10°
O dark count rate, typ. < 0.02 cps |
O max. counting rate ~ 2x10°cps

We manufacture 10 standard CEM
models with funnel-shaped openings
ranging in size from 1.2 x 10mm
(rectangular) to 15mm OD (round)
or according to customer spezifica-
tions.

a == Dr. Sjuts Optotechnik GmbH
OR. SUUTS = === Max-Planck-Strase 1
O == == D-3411 Katlenburg-Lindau
ptotechnik = =3 cemany

= (49) 05556/1011
Fax.(49) 05556/4587
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Software for
Electrom_agnetic

V-~ VECTOR FIELDS

Vector Fields Ltd

24 Bankside, Kidlington

Oxford OX5 1JE, England

Tel: (08675) 70151, Fax: {08676) 70277

Vector Fields Inc

1700 North Farnsworth Av

Aurora, IL 60505, USA

Tel: {708) 851 1734, Fax:(708} 851 2106

CERN COURIER

A unique advertising medium
for scientific
and technical equipment

CERN COURIER is the internationally recognized
news magazine of high energy physics. Distributed
to all the major Laboratories of the world active in
this dynamic field of fundamental research, it is
compulsive reading for scientists, engineers, ad-
ministrators, information media and buyers. Writ-
ten in simple language and published simul-
taneously in English and French it has become the
natural communication medium for particle physi-
cists in Europe, the USA, the Soviet Union, Ja-
pan— everywhere where the fundamental nature
of matter is studied.

Published from CERN, Switzerland, it also has
correspondents in the Laboratories of Argonne,
Berkeley, Brookhaven, Cornell, Fermi, Los Alamos
and Stanford in the USA, Darmstadt, DESY and
Karlsruhe in Germany, Orsay and Saclay in France,
Frascati in ltaly, Rutherford in the U. K., PSlin Swit-
zerland, Serpukhov, Dubna and Novosibirsk in the
USSR, KEK in Japan, TRIUMF in Canada and Beijing
in China.

The annual expenditure on high energy physicsin
Europe is about 1600 million Swiss francs. The
expenditure in the USA is about $ 800 million.
There is also considerable expenditure in the Soviet
Union.

CERN COURIER is the way into all high energy
physics research Laboratories. If you have a market
in this field, there is no surer way to make your
products known than by advertising in CERN
COURIER.

All enquiries to:

Europe Rest of the world

Yvette M. Perez
Gordon and Breach Science Publishers
Frankford Arsenal, Bldg 110

Advertising Manager
Micheline Falciola
CERN COURIER

CERN 5301 Tacony Street, Box 330
CH-1211 GENEVA 23 PHILADELPHIA, 19137
Tel. (022) 767 41 03 Tel.: +1 (215) 537 72 61

Telex 419 000 CER
Telefax (022) 782 19 06

Fax: +1 (215) 537 07 11
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[CESINENS T

- VME Multi-crate Link with Reflective Memories (VIC 8251)
- Real-time UNIX for VME processors (FIC + RAID)
- Bi-processor VME 68040 CPU (FIC 8234)

These elements
are integrated in a
modular data
acquisition system
for physics

SUN

Silicon
Graphics

DEC

on-line RISC
cluster for on-line
mathematical
analysis

event-builder
/ correlator
crate

front-end
crate (s)

CAMAC
FERA
FASTBUS

VX1

VME Multi-crate link with Reflective Memories:
CES is the original creator of this link and has already several
products based on it, including interfaces to IBM-PC, Mac-
Nubus, Sun S-Bus, and EISA-bus.

The reflective memory concept has been implemented for
applications where big data buffers must be shared by several
processors distributed over several VME crates. When a CPU
writes (reads) to (from) the reflective memory, data arc
transparently up-dated all over the link and written at the samc
time in every memory.

Real-time UNIX for VME processors (FIC+RAID):
These processors are equipped with similar facilities (VME /
VSB interfaces, communication FIFOs, dual-port memorics) as
the acquisition processors, using RISC or CISC based architecture
and large global memories. They conform to the IEEE POSIX
Full Use interface definition (1003.1) and will conform to the
POSIX real-time extensions (P1003.4). They are compatible
with the two leading flavours of UNIX: AT&T System V and
Beikeley 4.3 BSD.

Bi-processor VME 68040 CPU:

The FIC 8234, developed by CES, is based on 2 MC68040 for
real-time applications.

When they execute program internally on their cn-chip 4K data
and 4K instruction caches, they operate at full spced in parallel.
The System Memory provides 8 Mbytes up to 128 Mbytes of
DRAM. The burst mode operates at 80 Mbytes/sec in write
mode, and at 57 Mbytes/sec in read mode (@25 Mhz). As a
standard CPU on the market the FIC 8234 incorporate Ethernet,
RS232, SCSI VME / VSB Master / Slave, Timers, RTC,
Memory back-up,...

Thanks to the cache-coherency of the 68040 and special logic,
the FIC 8234 can share different areas of data also with other
VME / VSB CPUs.

CES.France S.A. is launched !

For these and our other VME , CAMAC and FASTBUS modules, contact us :

Headquarters: CES Geneva, Switzerland Tel: (022) 792 57 45

CES.F France

CES.D Germany
CES Creative Electronic Systems SA 70, Route du Pont-Butin Case Postale 107
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Tel: (33) 50 31 5500
Tel: (6055) 4023

" Fax: (022) 792 57 48
Fax: (33) 503155 10
Fax: (6055) 82 210
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10.001 E

High Voltage

Concerned in the case of this com-

ponent is a voltage divider for the

pilot experiment of «LEP-DELPHI»

resp. BARREL RICH.

@ Entire component from outside
with visible electrode no. 30.

@ Enlarged section through the
electrode parts. ,

In a series of preliminary development

stages it has been successful,

to break down a defined voltage of

210 KV over 30 graded built-in

electrodes.

Isolating distance between the elec-

trodes is 0.7 mm.

The entire component was produced

by the high-vacuum process.

Stesalit AG
Kunststoffwerk

CH-4234 Zullwil/SO
Tel. 061/80 06 01, tfx 061/80 06 04, tx 963 182
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SCINTILLATING FIBRES?

{PHILIPS]

XP4702 reads them out 64 at a time!

First of a new family, the XP4702 extends
PMT talents into the realm of spatial as well
as time resolution. Combined in a single
envelope, 64 ten-stage multipliers with
long-life CuBe dynodes produce an 8x8
mosaic of discrete pixels. With uniform
channel-to-channel gain and transit-time.
The common anode supplies an
additional signal that can be used
for amplitude analysis or triggering.

Sk, (A) ) 40 mA/W at 400 nm
G 108 at 1400 V
t 4.8 ns at 1400V

r

output segmented last dynode, 8x8 matrix of 64
independent 2.564 mm x 2.54 mm elements
crosstalk <5% (scanned by 50 pm light spot)

XP4702 opens new opportunities in fibre
readout, hodoscopy, calorimetry and
coarse imaging. Reference: NIM A269
(1988) 246-260.

Fibres courtesy of Optectron, France.

For more information contact: Philips Components,
Building BAF2, 5600 MD Eindhoven, The Netherlands.
Telex 35000 phtenl/nl jeveo.

STILLSETTING THE STANDARD




UNE PROMOTION, DANS VOTRE REGION, DE: S.P. DEVELOPPEMENT BP 44 01500 AMBERIEU EN BUGEY Tél: 74 35 08 16 - 74 34 69 41

[nvestissez
dans le Pays Vert. ..

LE PAN()RAMIQUE

32 APPARTEMENTS DU T1 AU T5
EN ACCESSION A LA PROPRIETE :

Situés sur le plateau d'Arlod dans un cadre
boisé, au-dessus de Bellegarde (01), ces 2 petits
immeubles de 16 logements chacun disposent
d'une situation géographique exceptionnelle.

Leur conception et leur qualité de finition
assurent au résident un mode de vie unique.

Cette copropriété¢ de grand standing comporte
des appartements spacicux, aux surfaces
modulables, et avec garages.

DEVENEZ PROPRIETAIRE A COTE DE
LA SUISSE, ET PAYEZ MOINS D'IMPOTS

e A 30 km de Genéve. ce programme
immobilicr a une réelle valeur dinvestissement.
L'embranchement autoroutier ct la gare TGV
de Bellegarde le justifie.
e De plus. en achetant votre appartement au
Panoramique, vous avez la possibilité de
réduire vos impdts* sur 2 ans jusqu'a
30 000 F pour un célibataire

60 000 F pour un couple.
e En plus. vous bénéficiez d'une réduction de
25% des revenus fonciers pendant 10 ans.

(Livraison ler trimestre 1992}
* loi Méhaignerie

GRANIT

COMMERCIALISATION :

Entreprise leader
en protection anticorrosion sur
structures métalliques et béton,
PREZIOSO est présente
partout en France

PREZIOSO travaille au CERN
depuis 1967
et a exécuté
les travaux de peinture
et revétements spéciaux
pour le LEP

S

B.P. N° 2
38370 SAINT-CLAIR-DU-RHONE
Tel. (33) 74 56 42 28

PREZ'OSO Fax (33) 74 56 37 59

ARBEIT IM AUSLAND

Nunist das Buch herausgekommen, dasIhnen
vollstandige Auskunft itber Arbeitserlaubnis,
Lohn-, Arbeits-und Wohnverhiltnisse, Visum,
Reisekosten, Klima usw. gibt. Sie erhalten
auch Adressen von Unternehmen, die
europidische Arbeitskrifte in Europa, den
USA, Kanada, WestIndien, Australien und
dem Fernen Osten brauchen. Es gibt Arbeiten
wie z.B. Metall, Olindustrie, Gartenbau,
Fahrer, Reiseleiter, Hotel und Restaurant,
Au Pair, Luxus-Kreuzfahrten.

Falls Sieinteressiert sind,fragen Sie schriftlich
nach unserer Freibroschiire mit weiterer
Auskunft iiber das Buch. Freie Information
erhalten Sie gegen voradressierten
Briefumschlag. Schreiben Sie an :

HERMENT AB

Box 5044

S-123 05 FARSTA 5
Schweden

Bitte internationalen Antwortschein beifiigen.

N.B. Wir sind nicht eine Arbeitsvermittlung!
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We have the ability to design
and manufacture

SUPER POWER KLYSTRONS
to your specific requirements

It is widely understood that a Super
Power Klystron is only one element of a
successful high energy R.F. Circuit.

A clear knowledge of all the other
elements in the circuit is essential when
producing a trouble-free tube design.
EEV has this expertise which uniquely
qualifies it to design and manufacture
the device which will exactly meetyour
requirements.

For further information contact

Dr. David Wilcox.

EEV Klystrons

EEV Ltd., Waterhouse lLane, Chelmsford, Essex CM1 2QU, England
Telephone (0245) 493493 Telex: 99103 Fax: (0245) 492492

Subsidiary of the General Electric Company plc of England. 966,

Expand Your Data Acquisition Capabilities...
.With Our Powerful New MicroVAX On A CAMAC Module!

< CAMAC Dataway >
Our Model 3968 Intelligent CAMAC Crate Controller is ;
a front-end processor featuring... - | KineticSystems __ N
e A 3.7 VUP, 20 MHz rtVAX 300 computer! ol R o5
nterface Interface
* 4 Mbytes on-board memory! T 1 |
* Floating point coprocessor! < S T |>‘
e Ethernet port with networking software! l . '\ !
thernet rtvax | RAM |
¢ A console terminal port & optional SCSI port! | imertace [procsssorfl] Memory f |
Expansion Eo— )
e VAXELN target software license! (SCSl. etc) Inwx 300
g ‘ I Front Panerlrﬁj
E1hem9l Con ole
..And With Our Versatile New VME Interface!
CPU Séag’;b DE'\//?CE Access CAMAC I/0 modules from your VME system with
our Model 2140 Enhanced Serial Highway Driver...
{o 1622 5. 15, 32 5. 16, 92 ¢ VME burst transfer rates of 4+ megabytes/second!
< THELE > « Drives the CAMAC serial highway (IEEE Std. 595)!
1. e Conforms to VMEbus specification (IEEE Std. 1014)!
e 8K RAM List Processor provides high throughput!
MODEL 2140 . . )
SERIAL HIGHWAY DRIVER ¢ D-port or fiber optic U-port connections!
ouT IN * Implementation on two double-Eurocards!
l T Kinetic Systems International S.A.

3 chemin Tavernay e 1218 Geneva, Switzerland
[41](22) 7984445 o FAX[41](22)798 0525

TO REMOTE CAMAC CRATES
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POLARIS EXPANSION SC/1

Gyrotron

Tetrode for ICRH for ECRH

(}(«@ﬁ /iiii/i/'/'f

\\y \\\\\

Klystron
for Linac

CW Klystron for particle accelerators

WHO’S AT THE SOURCE OF ENERGY FOR
PARTICLE ACCELERATION AND FUSION?

Thomson Tubes Electroniques!

We're a world class supplier of very high energy
sources for particle accelerators and plasma heating.
Our innovative technologies and worldwide capability
make us the right partner to meet your special needs in
these areas.

We have the experience and expertise to design
and manufacture solutions that perfectly meet your
specifications: from tubes to amplifying chains and
complete turnkey transmitters, as well as windows and
other RF components. Of course, every solution

Asia : SINGAPORE
Tel.: (65) 227 8320
Fax: (65) 22780 96

Brasil : SAO-PAULO
Tel.: (55-11) 5424722
Fax: (55-11) 615018

Japan : TOKYO Sverige : TYRES(
(81-3) 26463 46 Tel.: (46-8) 7420210
Fax: (46-8) 7428020

France : BOULOGNE-BILLANCOURT
Tel.: (33-1) 49092828
Fax: (33-1) 46045209

Italia: ROMA
Tel.: (39-6) 63902 Tel.:
Fax: (39-6) 6390207 Fax: (81-3) 264 66 96

Deutschland : MUNCHEN
Tel.: (49-89) 7879-0 Tel.:
Fax: (49-89) 7879-145

benefits from advanced Thomson technologies guaran-
teeing high performance, reliability and long life.

That's why Thomson Tubes Electroniques has been
chosen for some of the world’s most recent and
demanding projects: LEP, JET, TORE SUPRA, ESRF,
ALS, LNLS... and others.

7\ THOMSON TUBES
ELECTRONIQUES

For additional information, mention code SC

India : NEW DEHLI
(34-1) 5194520 Tel.: (91-11) 644 7883 48
Fax: (34-1) 5194477 Fax: (91-11) 644 7883
U.S.A.: TOTOWA, NJ

Tel.: (1-201) 812-9000
Fax: (1-201) 812-9050

Espaiia: MADRID

United Kingdom : BASINGSTOKE
Tel.: (44-256) 8433 23
Fax: (44-256) 842971




