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Berkeley
Conference

With some 1600 participants
from 45 countries, the 23rd
International Conference on
High Energy Physics held in
Berkeley, California, from
16—-23 July was one of the
biggest and best organized
particle physics meetings
ever. Despite the mammoth
attendance, there was only
a meagre catch of stimulating
new results. An exception
was the neutrino sector, still
controversial after nearly
sixty years. With so many
physicists busy these days
preparing new detectors for
high energy machines, a
boom of new results when
all the new detectors come
online should be only round
the corner. More ebullient
these days is the particle
physics/nuclear physics inter-
face, covered at the recent
Lake Louise meeting (this
page). A report on the Ber-
keley meeting will feature in
our October issue.

G.F.

In the isolation of Lake Louise in the
Canadian Rockies, particle and nuclear
physicists get together. Left to right Sir
Denys Wilkinson (Sussex), Bill Wallenmayer
(US Department of Energy), Louis Rosen
(Los Alamos), Alan Krisch (Michigan and
retiring Chairman of the Organizing
Committee) and Erich Vogt (TRIUMF, new
Chairman).
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Physics in isolation

In late May, about 330 physicists
made their way up to isolated and
beautiful Lake Louise high in the
Canadian Rockies about 100 miles
west of Calgary in a second effort
to increase interactions between
particle and nuclear physicists. The
conference series aims to foster
exciting and diverse physics by
bringing the different physicists
together somewhere which is so
isolated that they must interact
with each other. The formula
worked very well at Steamboat
Springs in 1984 (see September
1984 issue, page 283) and the
more isolated Lake Louise was a
huge success.

Several totally new results were
presented, but much of the excite-
ment came from reevaluations of
earlier surprising results. In his
understated manner Robert Hof-
stadter concluded, ‘... we experi-
enced a consolidation and exten-
sion of previously known material
at this conference.’

The value of the neutrino mass
was discussed extensively. New
SIN and Los Alamos measure-

ments set upper limits of respec-
tively 18 eV and 25 eV which
question the earlier Russian meas-
urement (see June issue, page 15).
Suggestions for neutrino oscilla-
tions from CERN and from the Bu-
gey reactor were questioned by
recent Brookhaven results which
appear to exclude most of the Bu-
gey and CERN domain. Hamish
Robertson (Los Alamos) con-
cluded: ‘There is no non-contro-
versial evidence for non-zero neu-
trino mass.’ .

The so-called EMC effect was
discussed extensively, especially
by E.L. Berger (Argonne) and by
R.G. Arnold (SLAC/American Uni-
versity). The earlier results had
strongly suggested that quarks in
nuclei behave differently than
quarks in nucleons. In particular,
the quark content of free nucleons
and nucleons in nuclei appeared
to differ, with the difference de-
pending also on kinematics. The
new data show a less marked ef-
fect, which is less difficult to
understand in terms of convention-
al nuclear physics.



Don Perkins of Oxford talks on particle
physics away from accelerators.

(Photos Lorne Waldman)

A further talking point was new
polarization experiments and the
continuing saga of just where per-
turbative quark field calculations
(QCD) are applicable. Thomas
Roser (Michigan) reported on the
recent successful operation of the
Brookhaven polarized proton beam
at 22 GeV (see May issue, page
17). This allowed spin experiments
at previously unattainable energies
by three groups of experimenters.
One experiment found that the
spin-spin forces in wide angle pro-
ton-proton elastic scattering
change very rapidly as the polar-
ized beam energy increases. While
some theorists had predicted oscil-
lations or decreases, none had
predicted a sharp and dramatic
decrease. This new spin data ad-
ded fuel to the lively debate in the
lectures by Elliot Leader (Birkbeck
College, London), Peter Lepage
(Cornell), and Nathan Isgur (Toron-
to), and by Ed Berger and others
in the audience. Opinion was
sharply polarized (!), and Elliot
Leader declared: ‘While many per-
turbative predictions of polarization
effects have not been tested, all
those predictions which have been
tested disagree with experiment.’

It was clear that much progress
must be made before nuclear phy-
sics can be understood from quark
field theory. The understanding of
the nucleon-nucleon force from
quark models, discussed by M.
Oka (Pennsylvania), is still at a very
primitive stage with only the short
range repulsion being given by
quark models. However, J. Speth
{Los Alamos) indicated that even
the short range part of the force
gives problems since the quark
models have trouble reproducing
the spin-orbit force needed to fit
the data that arises naturally in
meson exchange models.

In light nuclei progress is being

made both experimentally and the-
oretically. P. Bosted (American
University) reported that measure-
ments of the deuteron magnetic
form factor have now been ex-
tended. This will put strong con-
straints on models. The rapid vari-
ation of the tensor polarization
seen by previous experiments on
elastic pion-deuteron scattering
now disagrees with three
independent measurements by
two quite different methods ac-
cording to G. Smith (TRIUMF); this
reduces the need for dibaryons.

For all nuclear systems the need
for the relativistic Dirac equation
is still being debated (see June
1985 issue, page 183). C. Horo-
witz (MIT) and J. A. McNeil (Drexel)
discussed the so-called Dirac phe-
nomenology which has had much
success in proton scattering and
has recently resolved discrepancies
with the magnetic moments. How-
ever, M. Thies (Vrije), pointed out
that the successes of the Dirac
approach can be reproduced with-
out relativity by the careful treat-
ment of short range effects without
introducing the antiparticles.

The evidence for a “stiff’ nuclear
equation of state from relativistic
heavy ion collisions is growing

b7

according to R. Stock (Frankfurt)
and J. Harris (Berkeley). This evi-
dence comes from both pion pro-
duction and information on collec-
tive flow. J. S. Greenberg (Yale)
and B. Mueller (Frankfurt) dis-
cussed the remarkable positron
lines seen in heavy ion collisions
(see April issue, page 22). While
the interpretation is still not certain,
the existence of a light particle is
not definitely ruled out.

The conference again maintained
a uniquely equal balance between
particle and nuclear physics. Re-
cently there has been a significant
increase in the activity and excite-
ment of particle and nuclear phy-
sics in the 1 to 100 GeV range. In
the hope that regular meetings
contribute to this growth, the or-
ganizing committee decided to
have a third conference in May
1988. Alan Krisch (Michigan) re-
tired as Chairman and is succeeded
by Vice-Chairman Erich Vogt
(TRIUMF), while Vernon Hughes
(Yale) becomes the new Vice-
Chairman. There was much dis-
cussion on finding a spot for 1988
which beats Lake Louise for beauty
and isolation. This remains a chal-
lenge.
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Magnets becoming more super

With the twenty year struggle to
master superconducting magnets
for accelerators behind them, mag-
net specialists are now very con-
fident of their ability to use super-
conductivity in accelerator design.
Superconductor performance has
improved considerably in the past
few years and we may well see
the number of these magnets es-
calate from the present figure of
about a thousand to over fifteen
thousand within the next decade.

This confidence emerged clearly
from a recent Workshop at Brook-
haven, organized by the Panel on
Superconducting Magnets and
Cryogenics set up by the Inter-
national Committee on Future Ac-
celerators (ICFA). It attracted over
a hundred people, including experts
from China, India, Japan and the
Soviet Union, and it was particu-
larly notable that some forty of
them were from industry.

The aim of the Workshop was
to take a thorough look at where
we are with the design and con-
struction of superconducting mag-
nets for accelerators and at the
prospects for future development.
Since the Tevatron at Fermilab first
operated in 1983, two other big
machines are being built with su-
perconducting magnets — HERA
at DESY and UNK at Serpukhov
— while two others are sufficiently
far advanced in the planning stages

The workers behind the Workshop. Pictured
during the ICFA meeting on superconducting
magnets at Brookhaven are, left to right,

Art Greene, who chaired the local organizing
Committee, scientific secretary Pat Tutle,
Workshop secretary Per Dahl, Paul Reardon,
who chairs the US delegation to the ICFA
Panel, and Giorgio Brianti, the Chairman of
the ICFA Panel.
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to be building prototypes — RHIC
at Brookhaven and the Supercon-
ducting Super Collider, SSC — and
still another has such magnets in
its conceptual design — LHC at
CERN.

Another indication of rapid devel-
opment is that the design field
strengths have moved from around
4 T in the Tevatron to as high as
10 T in the LHC design. In recent
years, improvements in the quality
of the superconducting cables
available from several companies
in industry enables some 50 per
cent more current density to be
passed through the cables. The
SSC bending magnet field, for ex-
ample, is now quoted as 6.6 T
rather than 6 T because of cable
improvements since the machine
design was started.

These advances have been with
the standard niobium-titanium su-
perconductor. More can be hoped
for from niobium-tin or niobium-
aluminium, whose development is
being pushed particularly by the
needs of the LHC design, but prac-

tical demonstration of their poten-
tial is far less plentiful. The recent
meeting at the Rutherford-Appleton
Laboratory (see July/August issue,
page 25) should help to push col-
laboration on their development.

Nevertheless the consensus at
the Workshop was that 10 T is
now achievable either through
operating niobium-titanium mag-
nets at a lower temperature (about
2 K) or by using niobium-tin or
niobium-aluminium. 10 T is prob-
ably the limit with presently known
technologies partly because the
materials used would not stand
much greater mechanical forces
than they experience at these field
levels.

Designs of high field magnets
seem to have standardized in using
two concentric collared coils and
a cold iron yoke. For colliding beam
systems, however, there is still
contention between schemes using
two separate magnet rings like the
SSC and schemes using a single
ring with “two-in-one’ magnets like
the LHC. The design of large-scale




cryogenic systems has benefited
greatly from the experience at the
Tevatron. With the desire to reach
higher fields while perhaps still
using the standard niobium-titan-
ium cables, there is more effort

on operating such systems at low-
er temperatures. The 1.8 K system
pioneered in France for the Tore-
supra Tokamak has given encour-
aging results.

During the Workshop the ICFA
Panel decided to appoint a sub-
panel to recommend standards for
specifying and measuring super-
conducting wires and cables. If
such standards can be agreed they
should help both Laboratories and
industry.

The whole field of superconduct-
ing magnets and cryogenics seems
to be in a very healthy state and
is still developing fast. It was im-
pressive at the Workshop to have
many excellent contributions from
industry because, although the
field is being driven by the require-
ments of particle physics, there
are many important spinoffs of
this technology in other fields.
Applications are already clear in
nuclear magnetic resonance, ther-
monuclear fusion, and the electrical
industry.

Cold under the collar

The team working on the proton
ring magnets for the HERA elec-
tron-proton collider at DESY
have made an important contri-
bution to the present state of
euphoria on superconducting
magnets. Coming in the wake
of the many years of work on
the magnets for the Tevatron

at Fermilab and Isabelle at
Brookhaven, they emerged with
what they initially called the ‘hy-
brid” magnet which built on Fer-
milab’s coil configuration and
collaring and Brookhaven’s cold
iron completely immersed in a
cryostat. This style of magnet
now seems to be favoured al-
most everywhere.

Recent prototypes tested at
DESY are exceeding the design
fields of 4.6 T with excellent
field quality. Much of this has
come from cable improvements
which now allow 8800 A per
cm? compared to the requested
6500 A. Heat losses in the pro-
totypes are still a bit high and
it is hoped to improve their per-
formance by a factor of three.

DESY are also pioneering
large scale manufacture of su-
perconducting magnets in indus-
try with production in Italy and
in Germany. Ten pre-series mag-
nets will be produced to iron
out any last details before
launching into full production.

The first prototype quadrupole magnet
made at Saclay for the HERA
electron-proton collider now under
construction at DESY in Hamburg has
arrived at its destination.

4
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Probing the Pomeron

High energy elastic scattering —
when two incident particles inter-
acting through the strong nuclear
force ‘bounce’ off each other and
emerge apparently intact — is
understood by the transfer of a
‘Pomeron’ between the colliding
particles (Soviet physicist Y. Pom-
eranchuk developed important the-
orems about high energy scatter-
ing). As well as mediating elastic
scattering, the Pomeron can also
drive inelastic ‘diffractive’ reactions
which produce fast forward parti-
cles. It is the Pomeron which trans-
mits the ‘force’ of diffraction.

Despite physicists’ easy familiar-
ity with the Pomeron, its real
nature remains very much a mys-
tery. However a number of clues
have been found recently which
provide important new insights.

Although CERN's Intersecting
Storage Rings (ISR) were closed
two years ago, pearls are still turn-
ing up in the wealth of accumulated
data. The R608 collaboration
looked for examples of proton-
proton collisions giving diffractive
production of groups of particles
with interesting quantum numbers.

These particles emerge along
the proton beam direction, carrying
almost all the available momentum,
and can be looked at as the results
of a ‘collision’ between a proton
and a Pomeron.

Further information comes from
looking at the kinematics of the
produced particles within the for-
ward-moving system. This shows
that particles containing valence
quarks inherited from the proton
zoom off in the forward and/or
backward directions, while on the
other hand particles such as the
phi meson (strange quark-anti-
quark) which do not include proton
valence quarks stay behind in the
middle.

This suggests that the Pomeron
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interacts not with the proton as a
whole, but rather with one of its
individual quark constituents. (This
was hinted at by the so-called ad-
ditive quark rule, where total reac-
tion rates (cross-sections) could
be estimated by counting the num-
ber of valence quarks and anti-
quarks in the colliding particles.)

Interactions with individual
quarks are well known in electro-
magnetic interactions such as elec-
tron-proton scattering, where the
force is transferred by a (virtual)
photon.

1
i)
SIL

What happens when one of the
three ‘valence’ quarks (in this case
a u) in a proton gets ‘kicked’ by
a Pomeron in diffractive scattering.

If the Pomeron does behave like
a photon, elastic proton-proton
scattering can be calculated under
certain conditions (small momen-
tum transfer) in terms of measure-
ments (form factors) from elastic
electron-proton scattering. The
precision elastic scattering data
from the ISR, and now also from
the CERN proton-antiproton Collid-
er, are in good agreement with
these calculations, and the picture
has also been extended to include
inelastic diffractive production of
particles.

However the Pomeron is essen-
tially a strong nuclear interaction,

and as suggested by F. Low and
S. Nussinov could correspond to
the exchange of a number of
gluons — the carriers of the inter-
quark force. To get the quantum
numbers right at least two gluons
are required, which perhaps makes
it surprising that the Pomeron ap-
pears to couple to one quark at a
time. P. Landshoff and A. Donna-
chie have developed a picture of
the Pomeron at large momentum
transfer in terms of the exchange
of three gluons.

An important feature of proton-
proton elastic scattering is the way
it first dips and then rises with
increasing momentum transfer.
This could be due to interference
between two types of behaviour
which dominate in different kine-
matic (momentum transfer) re-
gimes. Right at the end of its life,
the ISR provided a brief but valua-
ble glimpse at proton-antiproton
elastic scattering under the same
conditions. This shows a ‘shoulder
rather than a dip. For proton-anti-
proton scattering, the sign of the
three gluon contribution changes
sign, offering one explanation.
There are others on the market.

Models of the Pomeron must
also account for the dramatic rise
(more than an order of magnitude)
between the proton-antiproton
elastic scattering behaviour be-
tween ISR and CERN Collider ener-
gies.

Another example of Pomerons
at work in high energy proton-pro-
ton scattering is when the two
protons fly out relatively unde-
flected, but leave in their wake a
central cluster of produced parti-
cles.

This central cluster can be under-
stood as resulting from the “colli-
sion’ of two Pomerons, one com-
ing from each of the incoming pro-
tons, and can be thought of as a



(virtual) particle state potentially
present in the vacuum being kicked
into reality by the passage of the
two glancing protons, which pro-
vide the necessary energy.

Such reactions have been stud-
ied by the R419 experiment which T T T T T
used the Split Field Magnet at the 10 2
ISR. This hints at the possible

quark and gluon content of the i

Pomeron, and how its behaviour = 4

changes with kinematical condi- - a2 ISR p-p V3 = 52.8 GeV
tions. _

10 = - = -

Another ISR experiment, the E o ISR p-p V8 52'6 GeV 3

Axial Field Spectrometer, has made ~ ® UA4 p-p vS = 546 GeV I

a systematic study of these double
Pomeron interactions, searching
for signs of new particles, including
‘glueballs’ — states made of
gluons rather than quarks. The
UA1 experiment at CERN’s proton-
antiproton Collider has also begun
to look at these double Pomeron
interactions.

Also at the CERN Collider, the
UAS8 experiment (see July/August
1985 issue, page 237) is searching
for clusters of produced particles
(‘jets’) in inelastic diffractive colli-
sions. Here an ingeneous new
computer with data flow architec- .
ture calculates the recoil proton o
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What makes proton-proton and
proton-antiproton scattering so different ?
The marked diffractive dip seen in
proton-proton elastic scattering at the
Intersecting Storage Rings (ISR) becomes
a gentle ‘shoulder’ in the proton-antiproton
case. This shoulder also lifts dramatically
at the higher energies (UA4) of the CERN
proton-antiproton Collider.
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Wandel & Goltermann
Electronic MeasurementTechnology

Tangled cables, patchboards and plugs
are a thing of the past. DNE offers a solu-
tion to the problem of diagnostics which
grows with the network. For permanent
Data network monitoring and rapid diagnostics on all
interfaces. Local or remote operation.
The design and construction of the DNE

diagnOStiCs ? system ensure nothing is left to chance,

thus network availability is increased.
DN E Offers Qggigrzgﬁt?azdhzc\j/\gﬁg Qndoa\;{ﬁltw%ﬁ and
- - experience in everything from line qual-
a flexible solution it arkd
for both large and o e
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Around the Laboratories

GRENOBLE
Synchrotron radiation
for Europe

The provisional Steering Commit-
tee of the European Synchrotron
Radiation Facility (ESRF), on which
France, the Federal Republic of
Germany, Italy, Spain and the Unit-
ed Kingdom are represented, has
begun work on preconstruction
studies for an X-ray source. Senior
staff were appointed in February.
Ruprecht Haensel, Director of
the Institut Laue-Langevin in Gre-
noble and who played a pioneer
role in setting up the synchrotron
radiation laboratory at DESY in
Hamburg, has been appointed Di-
rector General of the project.
Jean-Louis Laclare, who wiill
assist him as head of the project
group, is head of the theory group
at the Saturne National Laboratory
at Saclay, where he initially helped
design the Saturne accelerator and
was subsequently in charge of the

)

s (8
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construction of the Mimas injector.

Gottfried Mulhaupt, assistant
head of the project group, comes
from the Free University of Berlin.
He participated in the construction
of the DORIS storage ring at DESY
and has been in charge of the BES-
SY source at Berlin since 1978.

Andrew Miller, first director of
the European Molecular Biology
Laboratory outstation at Grenoble
(1975-80), and professor of bio-
chemistry at Edinburgh, will be
Director of Research.

Giorgio Margaritondo will also
be Director of Research. He has
been associate director of research
at the Wisconsin synchrotron radi-
ation source.

Senior staff for the proposed European
Synchrotron Radiation Facility for which
preconstruction studies have begun at
Grenoble, France. Left to right
Administration Head N. Lawrence, Project
Director J.-L. Laclare, Director General

R. Haensel, Research Director A. Miller,
Co-director G. Milhaupt. Research Director
G. Margaritondo is not on the photograph.

DESY
Hi H1

Detailed plans are now tabled for
two large detectors to explore the
unique physics which will be
opened up by the HERA electron-
proton collider being built at the
German DESY Laboratory in
Hamburg.

The ZEUS detector was des-
cribed in a previous article (see
July/August issue, page 16). This
time the spotlight falls on the H1
detector.

Colliding 820 GeV protons with
30 GeV electrons in HERA will
probe the structure of matter down
to an unprecedented precision of
10~ '8 cm.

High energy colliding beam ma-
chines have so far concentrated
their activities on handling similar
particles (particle-particle or parti-
cle-antiparticle), giving symmetric
collision conditions. In HERA, this
will no longer be the case, and
most of the produced particles will
emerge in a narrow cone around
the proton direction leading a rath-
er asymmetric detector design.

To look for signs of new phy-
sics, the detector must be able to
intercept information from all col-
lision products, including neutrinos
and other particles which interact
little with matter.

Excellent energy flow measure-
ment together with fine granularity,
accurate energy measurement and
very good absolute energy calibra-
tion are all vital. In addition, elec-
trons and muons will play a key
role.

Calorimetry for H1 is based on
the liquid argon technique because
it provides good linearity and long
term stability. It also allows fine
granularity and easy intercalibration
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between different calorimeter seg-
ments. Electromagnetic and ha-
dronic stacks cover the forward
and barrel region within a huge
single cryostat.

Another unusual feature is the
decision to place the H1 magnet
outside most of the apparatus. In
the majority of collider detectors,
the magnet surrounds the central
particle tracker, but inside the calo-
rimeters which measure the energy
deposited by emerging particles.
The H1 magnet will instead sur-
round all the apparatus except for
the instrumented iron yoke and
the outer muon detectors. It will
thus be large — 6 m diameter —
providing a central field of
1.2 tesla.

This solution will ensure a strong
and homogeneous magnetic field
for particle tracking in the central
region of the detector, minimizing
the amount of inert material in front

of the electromagnetic calorimeter
and providing a large field volume
for the liquid argon calorimeters,
giving an additional lever on muon
measurements.

Because of the intrinsic asymme-
try of the electron-proton collisions
the main tracker will be composed
of a large cylindrical central drift
(jet) chamber (outer radius 80 cm,
length 264 cm), together with an
array of drift chambers, interleaved
with wire chambers and transition
radiators, to handle the difficult
pattern recognition problems in
the forward (proton) direction.
Additional chambers inside and
outside the central jet chamber
will improve measurements of
the z-coordinate along the beam
direction.

Surrounding this tracking instru-
mentation will be the calorimeters
to measure deposition of electro-
magnetic and hadronic energy.

Layout of the
H 1=detector

Vertical cut
along the beam
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The electromagnetic section will
use lead plates and liquid argon in
the ‘barrel’ and forward directions,
while a ‘plug” of lead-scintillator
sandwich in the backward direction
will complete electron measure-
ments.

The hadron calorimeter (barrel
and forward directions only) will
be made of stainless steel absorber
plates with liquid argon as the ac-
tive medium. A weighting proce-
dure based on the fine longitudinal
and transverse segmentation of
the calorimeter will be used to bal-
ance the hadronic and electromag-
netic signals.

The superconducting coil sur-
rounds the calorimeter, with the
outer iron intercepting any remain-
ing hadrons. Interleaved with
plastic streamer tubes, this iron
will also track the emerging muons.
Further muon detection will be
provided by chambers in the barrel
and forward directions, comple-
mented by a forward muon spec-
trometer consisting of a magne-
tized iron toroid with layers of drift
chambers.

A small copper-silicon sandwich
‘plug’ calorimeter around the beam
will intercept particles emerging
in the extreme forward direction
down to 0.7 degrees.

The 170 H1 physicists, from 24
research institutes in 8 countries,
will be well equipped to explore
the new outlook on physics which
HERA will provide. Their detector
should be complete early in 1990
when HERA is expected to start
operation.

Layout of the proposed H1 detector for
the HERA electron-proton Collider at DESY .
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How to link VME

CREATIVE ELECTRONIC SYSTEMS offers solutions to 3 classic VME problems.

...to DEC* hosts?

With the J11-based VME
single board computer
equipped with Q22 bus.

This card supports a variety of
high-speed connections to
VAX, micro-VAX and LSI hosts
and runs standard DEC soft-
ware such as RT11, RSX11S or
RSX11M. It offers exceptional
performance with its 100 ns
static RAM memory.

HARDWARE:

SBC 8221 - 15 MHz Ji1 CPU,
512 Kb 100 ns cache SRAM,
Q22, console interface, VME
master and slave interface.

SOFTWARE:

- drivers for VMS, micro VMS,
RSX11M and micropower
PASCAL.

- VMELIB F77 high-speed
VME acquisition library.

...to VME?

With the VMV vertical
bus system.
Up to 16 VME card cages may
be linked in multimaster mode
at 10 Mbyte/sec transfer rates
over distances of up to 50
meters. Transfers are executed

simply with MOV instructions.

HARDWARE:

VBR 8212 VMV bus interface
VBE 8213 VMYV controller
VBT 8214 VMV terminator
SOFTWARE:

- Starter Kit software

- VMV bus extension of VME
library for SBC 8221

...to high-speed event
digitizers ?

With the IEEE 583 CAMAC to
VME interface.

IEEE 583 offers the largest
choice of analog signal proces-
sing equipment. The CBD 8210
and its DMA coprocessor offer
the maximum band width avai-
lable for high-speed transient
recorders, ADCs...

HARDWARE:

CBD 8210 CAMAC Branch
Driver

DMC 8211 DMA Coprocessor
CCA2 2110 CAMAC A2 Crate
Controller

SOFTWARE:

- Starter Kit software

- CAMLIB F77 Acquisition
library for SBC 8221.

At CES, we link buses the elegant way... with speed and ease

For these and our other VME and CAMAC modules, contact us for your nearest distributor.
headquarters: SWITZERLAND: CES. Tel.: (022) 9257 45. Fax: (022) 9257 48. Telex: 421320 cesch

NORTH AMERICA (Vancouver): Bytech-CES. Tel.: (604) 980-4131. Fax: (604) 879-1133
GERMANY: CES-D. Tel.: (6055) 4023. Fax: (5691) 3886

*DEC, RSX, VAX are registered trademarks of Digital Equipment Corp.
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FERMILAB
Overpass

One of the critical projects at Fer-
milab during the winter shutdown
was the installation of the main
ring bypass over the Collider De-
tector. This bypass takes the old
main ring more than 21 feet above
the plane of the Tevatron to soar
over the gigantic detector. Instal-
lation involved the excavation and
removal of approximately eighty
ten-foot main ring sections buried
more than fifteen years ago. A
new two-storey tunnel was in-
stalled to accommodate the arch-
ing accelerator. Digging got under-
way in late October (1). By Christ-
mas the old tunnel sections had
been removed and placed to the
side and the first floor gallery con-
struction completed (2). In mid-
January the old .tunnel sections
were being put in place to form
the second storey in the tunnel
(3). By late January the second
storey was taking shape. The low-
er part of the tunnel was occupied
in early May and installation of the
Tevatron began.

Spin surprises

The spin direction (polarization) of
produced hyperons is a talking
point whenever spin physics is
discussed.

Recently-published results of
polarization measurements at Fer-
milab confirmed some expectations
but also produced some surprises.
Over the past decade measure-
ments have shown that hyperons
produced by protons are substan-
tially polarized. This result has pro-
voked discussions by theorists
and models predict equal polariza-
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1 — digging starts

3 — old tunnel sections make up the second
floor .

tions of lambdas produced by pro-
tons (about 10 per cent) and anti-
lambdas produced by antiprotons.
They also predicted that lambdas
produced by negative kaons will
have polarization equal but oppo-
site to that of lambdas produced
by protons.

A collaboration involving the
University of California (Davis and
San Diego), Carleton, and Michigan

An overpass was required to take the
Fermilab Tevatron over the big new Collider
Detector.

4 — second floor takes shape

State has performed polarization
measurements at Fermilab to check
these predictions. Comparisons of
the polarization of lambdas (anti-
lambdas) from protons (antipro-
tons) were in good agreement with
the predictions. The surprise came
with the polarization of lambdas
produced by kaons. While of the
predicted sign, it was well in ex-
cess (60 per cent).
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CERN

Presenting an interim report of
the Long Range Planning
Committee set up by CERN
Council in June 1985, Chairman
Carlo Rubbia advocated that to
safeguard its future CERN should
increase its commitment for
research and development work.

The Long Range Planning
Committee has as its mandate
‘to explore various options for
the long range future of CERN,
taking into account existing
facilities, emphasizing respective
pros and cons; in working out
-these options, realistic boundary
conditions concerning financial
and manpower limitations
should be taken into account’.

Its members are G. Brianti
(CERN), P. Darriulat (CERN), G.
Ekspong (Stockholm), C. Rubbia
(CERN), A. Salam (Treiste and
London), S. van der Meer
(CERN), S. Ting (MIT) and G.
Voss (DESY).

The Committee set up three
specialist subpanels : one,
chaired by G. Brianti, to look
into the feasibility of a hadron
collider in the LEP tunnel (see

Rubbia Committee recommends
increased research and development

June issue, page 5),; a second,
chaired by K. Johnsen, to
investigate the possibility of a
large electron-positron collider
in the 1000 GeV range; and a
physics subpanel chaired by J.
Mulvey to look into the
underlying physics issues.

To drive forward the twin
spearheads of a hadron collider
in the LEP tunnel and a 1000
GeV electron-positron collider,
the Committee advocates that
a ‘vigorous programme of
research and development in
advanced accelerator technology
be immediately undertaken in
collaboration with outside
Laboratories and with industry.
This work should concentrate
on the development of higher
field superconducting magnets,
pushing fields towards the range
8-10 tesla, which appear to be
attainable provided a vigorous
European R and D programme
for superconductors, cryogenics
and magnet design and
construction is launched now’.
Likewise to push the
electron-positron collider option

Carlo Rubbia — long term future of CERN.

along, a dedicated team should
be set up ‘in order to make valid
judgments on the various
possibilities and to create a solid
basis for future decisions’.

The Committee points out
that there are still questions
which need to be further
explored before any final
recommendations can be made,
but the viewpoint on its broad
outlines is ‘not likely to change’.

CERN
Heavy hypernuclei at
LEAR

The decay of lambda hypernuclei
(nuclei in which a lambda hyperon
has replaced a nucleon) enable
physicists to learn how the decay
properties of a hyperon change in
nuclear matter.
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Until now kaon beams have
usually been used to produce these
hypernuclei and the heaviest hyper-
nucleus reached this way was of
carbon 12. The aim of an Amster-
dam/CERN/Darmstadt/Greno-
ble/Orsay/Sarclay/Uppsala/War-
saw collaboration is to take advan-
tage of the high quality of the low
energy antiproton beam of CERN’s
LEAR ring to produce much heavier

hypernuclei and to measure their
lifetime. It was expected that lamb-
da hyperons could appear in the
annihilation of antiprotons in heavy
targets like uranium.

The energy released in the decay
of these hypernuclei is about 160
MeV which may induce the fission
of residual nuclei. This fission is
delayed by the lifetime of the hy-
pernuclei in contrast to prompt
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fission which results directly from
the annihilation of antiprotons and
which occurs much more frequent-
ly. The experimental method is
based on the so-called ‘recoil-dis-
tance technique’ developed by a
Copenhagen-Heidelberg collabora-
tion to measure the lifetime of fis-
sion isomers from the distance
travelled by the nucleus before it
decays.

The experiment at LEAR shows
that for almost every thousand
antiprotons brought to rest in the
uranium target, one delayed event
is observed. The experimenters
are led to conclude that they are
observing delayed fission due to
the decay of hypernuclei of thorium
and neighbouring elements. Prelim-
inary estimates of their lifetime
give a value close to 10719 g,
which is somewhat shorter than
for lighter hypernuclei like carbon
12. The experiment is continuing.

lonization surprise

Also at CERN’s LEAR Low
Energy Antiproton Ring, a
pocket-sized experiment by
an Aarhus/CERN team has
found that 100 MeV/c anti-
protons are much more effec-
tive than protons in ripping
out both electrons from
atoms of helium gas. The
availability of intense beams
of antiprotons at CERN shows
that atomic physics is far
from being a closed book.

Members of the Aarhus/CERN group with
their modest apparatus which found
surprising ionization effects in helium gas
using antiprotons from CERN’s LEAR Low
Energy Antiproton Ring.

18

Minister Mustafa Tinaz Titiz (left) from
Turkey is greeted by Ambassador Alfonso
de la Serna from Spain when he attended
the June Session of the CERN Council. In
the background are the Swiss delegate to
Council Jaques Vernet (left) and the Turkish
Ambassador E. Yavuzalp. The Minister
made a statement in which he said that
Turkey ‘will try to benefit from the

experience and research at CERN... During
the transitory phase lying ahead, my country
will enjoy increasing cooperation and
assistance from the Organization’. It is
expected that discussions will be initiated
soon with a view to Turkey becoming a
Member State of the Organization.

(Photo CERN 864.06.86)
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Wrought ions

After overcoming some initial
difficult problems with linac
breakdown, the ion acceler-
ation tests at CERN are going
well. At the time of writing,
oxygen ions have been accel-
erated in two of the Booster
rings and fed to the PS. There
they have been taken to 160
GeV thus exceeding the pre-
vious energy record for oxyg-
en ions of 57 GeV in the Ber-
keley Bevatron. The PS could
have nudged the energy a
little higher but this is the
role of the SPS which wants
to receive ions at 160 GeV.
The first injection tests into
the SPS are scheduled for
September and it is hoped

to have three weeks of phy-
sics at high ion energies be-
fore the end of the year.

Back to the source

With the hard-won successes of
the ion injector, experimenters at
CERN hope that they are en route
for the quark-gluon plasma. Many
developments have contributed to
this optimism since the idea of
using oxygen ions from the CERN
accelerators was first made public
by the Berkeley/CERN/GSI (Darm-
stadt) collaboration in 1982. A
vital one was the development of
an adequate ion source.

The source, given the name
MINIMAFIOS (MINIMAchine a Fais-
ceaux lOniques Strippés, has been
developed at the Institut de Re-
cherches Fondamentales at Greno-
ble. It has to provide comparatively
high intensity (80 microamp)
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beams of oxygen 6+ions of good
quality which is crucial for the
CERN machines which need at
least 10 microamps for their moni-
toring and control systems. Even
when the ions from the source
have been taken to an energy of
12.5 MeV per nucleon in the first
linac tank and then fully stripped,
there still remains a 10 microamp
ion beam for the synchrotrons to
handle.

Previously available sources
would have required a cyclotron
to accelerate e.g. oxygen 3+ions
and then fully stripping them prior
to injection in the CERN machines.
The complexity and cost of such
an installation would almost cer-
tainly have killed the project.

The source is of the ECR (Elec-
tron Cyclotron Resonance) type
which is now used at a number of
Laboratories. It essentially involves
a cylinder of rarified gas (oxygen
in the case of MINIMAFIOS) which
is subjected to short pulses of 10
GHz radiation. A special magnetic

ATTENTION

AUTE

it TERSION
DANGER

Some of the men behind the successful
supply of oxygen ions using

CERN'’s ‘old’ Linac 1 line up in front of
the radiofrequency quadrupole supplied
for the project by Berkeley. On the right
is the ion source supplied by Grenoble
with funding from GSI Darmstadt. Left
to right, R. Geller (Grenoble), Charles Hill
(CERN), Norbert Angert (GSI Darmstadt),
Helmut Haseroth (CERN).

(Photo CERN 9.8.86)

field configuration confines the
plasma which is created so that
the liberated electrons which are
at about 1 keV can resonate. The
successive collisions in the gas
liberate a high number of ions
which can be extracted from the
source in the conventional way.

Since April of last year MINIMA-
FIOS has been exceeding its design
requirement providing good quality
beams of over 100 microamps of
oxygen 6+ions. This has been an
important factor in realizing accel-
erated beam intensities beyond
the specified intensity (peak 34
microamps from the Linac rather
than 10) so soon after start of the
tests at CERN.
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The OPAL and DELPHI end-cap
calorimeters at CERN require lead-glass
arrays to be read out in full axial fields up
to 1.2 tesla. Not a task for conventional
PMTs. So, building on our experience in
3 Inch VPT vacuum photo

20] | diodes, we
developed a
£ ] | family of Vacuum
£ ] | Photo Triodes to
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Axial magnetic field Capacitance to
minimize contribution to preamplifier
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20° from axial, gains still high enough to
lift the signal well clear of preamplifier
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for fields up to 70° from axial. |
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Another step
towards LEP

In June, beams for CERN’s
LEP electron-positron collider
took another step forwards
when 400 MeV electrons
were produced in the LEP
Injector Linac (LIL) and went
on to circulate happily in the
Electron-Positron Accumula-
tor (EPA). Electron beam is
now knocking on the door
of the ‘Proton’ Synchrotron,
and the aim is to inject into
the PS soon. Once the elec-
trons have blazed a trail, the
positrons will follow. Injection
into the 7 kilometre SPS ring,
the last stage of the LEP in-
jection system, is scheduled
for next year.

CERN
School of physics

This year's CERN School of Phy-
sics, the 25th, was held from 8-21
June in Sandhamn, near Stock-
holm. This exotic island in the
Stockholm archipelago helped cre-
ate a friendly atmosphere for the
80 very ambitious students (com-
ing from 20 different countries)
and their 20 or so lecturers and
discussion leaders.

The first week was devoted to
introductory courses including field
theory by S. Rudaz, quark dynam-

Cecilia Jarlskog rings for attention at this
year’s CERN School of Physics, held in June
on the Swedish island of Sandhamn.

(Photo W. O. Lock)
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The LEP Injector Linac (LIL) has produced
its first electron beams.

(Photo CERN 514.2.86)
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ics by P.V. Landshoff and exper-
imental tests of gauge theories by
K. Kleinknecht. In addition, more
advanced material was presented
by J. Ellis (superphysics) and G. 't
Hooft (quantum black holes). The
subjects of the second week were
physics at LEP presented by R.
Peccei and proton-antiproton col-
lider physics reviewed by D. Dau.
Swedish activities in particle phy-
sics were presented by C. Jarlskog
and P.O. Hulth. G. Ekspong gave
an appreciated talk on the discov-
eries of various chemical elements.
To the surprise of many quite a
few elements turned out to have
been discovered in the immediate
vicinity of the School, especially

in the Ytterby mine on a nearby
island. As usual, the poster session
was considered by many as one
of the highlights of the School.

The students presented an im-
pressive amount of work as wit-
nessed by the many excellent and
informative posters on display.
During the School, there was al-
ways a fruitful dialogue between
students and lecturers in the infor-
mal atmosphere created.

In accordance with tradition, the
Proceedings of the School will be
published by CERN as a Yellow
Report in the near future. Sponsors
of the School included, besides
CERN, the University of Stockholm,
the Swedish Ministry of Education,
the Nobel prize committee for phy-
sics, the Wenner-Gren foundation
and the Swedish Natural Science
Research Council.

From Lars Bergstrém and Per
Olof Hulth

Holland at CERN

Hot on the heels of the French
(see May issue, page 6) came
the Dutch with their ‘Holland at
CERN’ show, the 25th in the
series of industrial exhibitions
which are now a well-estab-
lished feature at CERN. The
official opening ceremony on

3 June gave CERN Director Gen-
eral Herwig Schopper the oppor-
tunity to welcome the Dutch to
CERN for their first exhibition
and underline the usefulness of
such exhibitions for streng-
thened relations between CERN
and national industry.

One feature of CERN’s rela-
tions with industry is the ab-
sence of quotas for Member
States. This makes for healthy
industrial competition.

Dutch Minister of Economic
Affairs C.A.P. Vermeulen said
how tempting it was for Dutch
industry to come to CERN to

meet the research world. He
saw science and research as a
source of inspiration and an
innovating power in society
which can break down inter-
national barriers.

Minister for Education and
Science P. van't Klooster placed
CERN at the leading edge of
modern technological develop-
ment. He maintained that open
competition is a must to encour-
age development.

The ‘Holland at CERN’ exhibi-
tion was organized by the Dutch
Association of the Mechanical
and Electrical Engineering Indus-
tries (FME) in co-operation with
Dutch Scientific. The exhibition
brought together representatives
from some forty firms. Great
Britain takes the baton for the
next in this run of exhibitions
at the end of September.

Introducing the ‘Holland at CERN’ exhibition
in June : CERN Director General Herwig
Schopper (left) with Dutch Minister of
Economic Affairs C.A.P. Vermeulen.

(Photo CERN 120.6.86)
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rt look
Placette!

| After 3 years of renovation work,
__Placette has been given

® a complete face lift.

New ideas in a new

setting!

I GENEVA'S TOP DEPARTMENT
' STORE

HEINZ HEIMANN-UNICOM S.A.

Le grand magasin des idées neuves
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Thinking straight

Two thousand five hundred linear
accelerators are now estimated to
be in use throughout the world.
Of these a negligible number are
on particle physics machines; yet
they have all stemmed from the
technology developed to do parti-
cle physics.

This figure was quoted at the

A five-cell niobium superconducting
accelerating cavity showing the rotating
array of finger-like temperature sensors
which look for heating of the resonator
surface. The cavity design was developed
at Cornell for the proposed US Continuous
Electron Beam Accelerator Facility, CEBAF,
and prototypes are being made by West

German and US industry for special testing.

(Photo Interatom)

»

A temperature map of a prototype CEBAF
cavity. Pinpointing localized heat losses
enables repair work to be guided, and is
essential in improving cavity performance.
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1986 Linear Accelerator Confer-
ence which drew 300 linac spe-
cialists to Stanford in June for a
meeting excellently organized under
Greg Loew. A new Conference
technique was tried very effectively
— strings of five-minute talks with
no subsequent discussions. It
seems that the five minute alloca-
tion concentrates the mind won-
derfully to present only essential
information. (This accords well

with the Leon Lederman Principle
that any good theory must fit on
a T-shirt!)

Electron linacs dominated, rather
than the proton machines of yes-
teryear, with very high energy col-
liders as the vision of the future
and with ‘Star Wars' implications
already with us. The spectre of
classified information was evident
in a number of the talks.

Radiofrequency quadrupoles,

Cryogenic cavities

If approved, the Continuous
Electron Beam Accelerator Facil-
ity, CEBAF, proposed for US
nuclear research (see April is-
sue, page 17) would be the first
machine to use superconducting
radiofrequency accelerating cav-
ities on a large scale.

To push the development
work along, Cornell University’s
superconducting r.f. group has
been collaborating with CEBAF
to stimulate industrial interest
in making superconducting cav-

[ aT [mK]

r 800

ities for the new linac. Involved
in the prototyping programme
so far are Interatom and Dornier
from West Germany, together
with Babcock and Wilcox and
TRW in the US.

Cavities from the last three
named firms undergo final sur-
face preparation and testing at
Cornell, while Interatom units
are tested at the University of
Wuppertal. The complete CE-
BAF linac would require 418
cavities.

#1 #89
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highfliers of the previous Confer-
ence, are now standard fare and
there was not much new informa-
tion. Very high intensity linacs
were prominent for ions, neutral
particle production and free elec-
tron lasers. Some of this work is
related to achieving fusion by hea-
vy ion implosion of pellets (induc-
tion linacs), some for free electron
lasers — prodigious sources of
radiofrequency power, and all is
related to future particle physics
machines (like the Andy Sessler
two-beam scheme at Berkeley).
Star Wars enters immediately
here and hundreds of millions of
dollars goes to this sort of work
in the Livermore Laboratory alone.
Livermore is working on large
ground-based free electron lasers
while Los Alamos is developing
compact machines (for example a
50 MW neutral particle beam gen-
erator to be carried by a satellite
ora 1 MeV, 10 mA system for a
rocket). There is related work on
electron sources and accelerator
systems to sustain the brightness
and stability of high power beams.

Many difficult engineering problems

remain unsolved.

For particle and nuclear physics
there were many contributions
from CEBAF (see April issue, page
17) where there has been an en-
couraging start to the industrial
production of prototype supercon-
ducting r.f. cavities for their elec-
tron linac. John Rees reported that
the first 100 GeV electron-positron
collisions at the Stanford Linear
Collider are still anticipated before
the end of the year. Dave Warner

Teachers from European schools recently
came to CERN for a four-day practical
course on microelectronics given by

P. J. Hayman (standing, rear) of Liverpool
and supported by Plessey
Semiconductors.

(Photo CERN 616.6.86)
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announced first injection from the
LEP linac into the Accumulator (see
page 22).

Burt Richter spoke on future li-
nacs and mentioned the ideas of
Wolfgang Schnell (reported in the
July/August issue, page 10) for a
two beam scheme with a super-
conducting drive linac, as being
on the brink of feasibility. On more
exotic ideas, there was news from
Quebec of the first observed accel-
eration in a plasma beat-wave sys-
tem where an accelerating gradient
of 1 GeV per metre was achieved
over T mm.

This whole topic of achievable
accelerating gradients has been

revolutionized since the measure-
ments at Stanford, followed by
Los Alamos and Japan as reported
by Stan Schriber. In conventional
structures at S-band frequencies
over 310 MV per metre is re-
corded and over 440 MV at C-
band.

Applications in medicine and
industry continue to abound. Iso-
tope production and ion implanta-
tion had specific mention and it is
clear that the new sources of co-
herent radiation — wigglers, undu-
lators, FELs are of great interest
for medical purposes.

(From Herbert Lengeler)
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SCINTILLATORS

igi@light outp

ilfeatures of our plastic scintillators. We manufacture all sizes

M mers specifications. Rods, sheets, blocks and light guides
with p@ished or coated surfaces will be manufactured within close
tolerarges.

ithiurl-glass-scintillators are available in special shapes and sizes
from gowders for HPLC and flow cells, discs for neutron measure-
ments etc. Various types from low background to very high effic-
iency are available.

ZINSSER
ANALYTIC wu Lta.

Unit D9, Depot Road, Maidenhead, Berks, SL6 1BG,
United Kingdom, Telephone 0628 24570

ELETTA

controleurs de débit
DN 15— 250

[J construction compacte

[l avec ou sans indicateur

[] grande précision

[J pour contrdle et surveillance

[] exécution en laiton ou avec
procédé canigéne en inox

demandez la documentation

ZIMMERLI MESSTECHNIK AG
Schlossgasse 10 4125 Riehen

I { 061-675454 Telex 65135
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The Direct Link
from the Macintosh™
to VMEbus crates

Available from:

Crozet
01170 Gex, France
(50)41.00.89

The system was developed by CERN, Geneva, Switzerland.
CERN accepts no responsibility for the quality, design or
performance of these equipment.
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Insulating Materials with High Radiation
Resistance

The Swiss Insulating Works together with CERN
carried out detailed tests about the radiation resis-
tance of numerous high voltage insulating ma-
terials. The results published in the “CERN Publi-
cation 85-02 of the Technical Inspection and Safe-
ty Commission” prove the usability of selected in-
sulation under working conditions with high radia-
tion. Aradiation dose of 5x107 Gy affects only very
little the break down voltage of our conductor in-
sulating tape Grade 366.16 which consists of sami-
capor, glass fabric and silicone resin. Our high volt-
age insulating material for motors and other elec-
trical apparatus behaves similarly good: Samica-
therm consisting of samicapaper, glass fabric and
epoxyresin withstands a dose of 1x108 Gy and re-
tains at the same time 50% of its original stiffness.

Your reliable partner

for electrotechnical insulation problems

The chambers in VETRONITE G-10 are manufactured and
machined by Swiss Insulating Works.

Your specialist in base materials for printed

circuit boards

® Base material for FR-4

® Multilayer

® Multiwire ®

® Base material for CC-4 Additive Process ®

® Flexible Copper Clad Laminates with modified
epoxy adhesive (a Sheldahl product)

® Base materials for microelectronics

( ® Trade Mark of PCKTechnology)

The Swiss Insulating Works Ltd
CH-4226 Breitenbach/Switzerland

Tel. 061/80 2121 Telex 62479
Fax 061/80 20 78

Our manufacturing programme includes also
VarnishesandResinsforthe manufacture ofelectri-
cal machines and for the electronic equipments
with excellent dielectric and protective properties.

ISOLA

We also obtained excellent results with our Lami-
nates Epoxy Glass Cloth VETRONITE G-10 and
VETRONITE G-11 as well as with Epoxy Glass Mat
DELMAT. Radiation Doses of 107 Gy for example
lead not to a substantial loss of the mechanical
properties.
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Physics monitor

WEAK
INTERACTIONS
Drying out the swamp

An analysis of experimental results
covering 25 years by three physi-
cists from the Institute of Interme-
diate Energy Physics of the Swiss
Federal Institute of Technology at
SIN, Villigen, underlines the totally
left-handed nature of the electrical-
ly charged component of the weak
nuclear force acting between elec-
trons, muons and their respective
neutrinos.

The problem was formulated in
1950 in the most general way by
Louis Michel and posed a formid-
able task to the experimenters:
the determination of 10 complex
or 19 real numbers!

Now this has been done. The
six key experiments — besides
the discovery of the muon — come
from CERN, Enrico Fermi Institute
(Chicago), Nevis Laboratory (Co-
lumbia), SIN (Switzerland) and
TRIUMF (Canada). Today all these
experiments would probably be
called ‘low energy’, but not that
long ago many physicists would
have classified two of them as
‘high” and four of them as ‘inter-
mediate’ in energy. These last four
turn out to be extremely important.
They alone fix 16 out of the 19
unknowns, and the lifetime meas-
urement provides one more. Using
in addition two CERN results —
the neutrino helicity measurement
from pion decay (196 1) and the
muon production rate in neutrino-
electron collisions from the CHARM
collaboration (1982) — enables all
19 numbers to be fixed, thus com-
pletely nailing down the charged
leptonic weak interaction, at least
at energies below that of the W
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particle which carries the charged
weak force.

Theoretical milestones for this
analysis have been set by Fierz
(1938), who wrote down the nec-
essary basic transformations, by
Kinoshita and Sirlin (1957) and by
F. Scheck (1983), who have
worked out the relations between
experimental results and the cou-
pling constants, and by Cecilia
Jarlskog (1965), who discussed
the limitations of muon decay ex-
periments and pointed out that
neutrino measurements cannot be
avoided. Thus the task looked
difficult. The term ‘swamp of the
coupling constants’ was coined.

The new analysis starts with a
particular grouping of the handed-
nesses of the observed particles

and systematically exploits the
simple fact that a vanishing sum
of absolute sqgares of complex
numbers requires each of them to
vanish. For this reason a small
number of experiments determine
a big number of unknowns.

By H. J. Gerber. The paper, by
W. Fetscher, Gerber and K. F.
Johnson, was published in Physics
Letters, Volume 173B, page 102.

The CHARM experiment using CERN’s high
energy neutrino beam provided vital
information on neutrino interactions with
electrons.

(Photo CERN 105.7.78)
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Pin completely inserted into sleeve.

Low Insertion Force Connectors

mmm 136 ways connector for printed wiring boards
(2,54 mm. spacing) used by CERN for its apparatus .

LOWER CONTACT RESISTANCE

HIGHER CURRENT RATINGS

LESS WEAR AND LONGER LIFE
GREATER RELIABILITY

EXCEPTIONAL ELECTRICAL CONTINUITY
UNDER SHOCK AND VIBRATION

POLIVAR S.p.A.

Via Trieste 10/12 P.0O. Box 111
00040-POMEZIA (Roma)
Tel. 06/912 1061 Telex 611227 PLVI

Product line

light guides

Cast acrylic sheets, bars, blocks, scintillators,

Acome Electronic S.A.

Av. Leopold-Robert 6
Case postale CH2300 La Chaux- de - Fonds 2
Tel. 039/ 284955  Tix. 952243

POWER ELEGTRONIC

POWER SUPPLIES:
® currentup to  10.000 A.
m voltageup to 150 KV.
m precision up to 10™ p.p. m.

FIBER OPTIC LINKS:
| analogue signals

m digital signals

OCEM...

Via Il Agosto 1980, 11 - 40016 S. Giorgio di Piano (BO) - ITALIA
Tel. (051) 897172/892022 r.a. - Telex 510893 |.
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WORKSHOP
Accreting X-ray
sources

Earlier this year a workshop on
‘High Energy/Ultra High Energy
Behaviour of Accreting X-Ray
Sources’ was held in Vulcano, a
small island near Sicily, jointly
organized by the Italian Istituto
Nazionale di Fisica Nucleare and
Consiglio Nazionale delle Ricerche.
About 60 astrophysicists and par-
ticle physicists attended the meet-
ing which covered the study of
galactic cosmic sources emitting
in the wide energy range from the
optical region to some 10'® eV.

Almost all such sources are be-
lieved to be binary systems in
which matter accretes on a com-
pact star (pulsar or black hole)
which acts as an ‘orbiting acceler-
ator’. In recent years this field has
attracted a large particle physics
interest following the observation
of periodic emission of ultra high
energy photons (10'2-10"° eV)
from stellar objects like Cygnus
X3 and Hercules X1.

Some astrophysics and cosmic
ray experts gave review talks on
the acceleration and emission pro-
cesses as well as on the signifi-
cance of the experiments. At low
energies (X-ray range) the data on
periodic emission are well estab-
lished and act as a guideline for
researches at higher energies. In
the range of ultra high energy pho-
tons the situation seems less clear.
The results are sometimes contra-
dictory, perhaps reflecting vari-
ations in the activity of the source
on time scales of the order of
some years. This possibility is also
supported by theorists who
pointed out that the extremely high
energy output (103%-10%" erg/s)
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together with the compactness of
the systems can produce strong
variations and short lifetimes. The
intensity of Cygnus X3 in particular
is known to be variable at X-ray
and radio energies.

There was general agreement
that point sources generate very
energetic photons, which at these
energies can only come from the
decay of neutral pions. There is
little doubt that in order to have
such photons, source protons of
10'7 eV are needed. Thus accret-
ing objects can be considered can-
didates for the origin of the highest
energy cosmic rays.

The meeting was noteworthy
not only for the diverse back-
grounds of the participants but
also for widely different points of
view.

MEETING
Photon collisions

Participants at an international
meeting on photon-photon colli-
sions held earlier this year at the
College de France, Paris, and

organized by the Collége de France
and the Orsay Laboratory, heard
new results from Novosibirsk,
DESY (Hamburg) and Stanford.

Numerous measurements on the
radiative width of light mesons
(spin-parity O and 2%) were sum-
marized, together with their impli-
cations for the particles’ quark/
gluon content, while new results
were presented on production pro-
cesses, the strong interaction be-
haviour of the photon, etc.

_As well as being.able to com-
pare photon-photon results to
those actually observed in related
processes, speakers were able to
anticipate related processes such
as collisions between the W and
Z carriers of the weak force.

The next meeting in the series
will be held in Israel in Spring
1988.

The electromagnetic force between two
particles is transferred by a (virtual) photon
(left). On rare occasions (right), photons
are emitted by each particle and
subsequently interact, giving light-light
scattering. These photon-photon processes
were the subject of a recent meeting at the
Collége de France, Paris.

p-electron

photon

P electron

—p electron

—Jp electron
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AD Ell Roulements & aiguilles aux applications multiples.

La précision suisse dans la fabrication des roulements.
Exécutions spéciales de roulements pour applications spécifiques.

SKB Fabrique de roulements - Route de Soleure 66-68 - 2504 Bienne - Tél. 032/4120 31 - Télex.: 34169 skb ch
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of Analog Sampling
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AN301 MICROPLEX CHIP

e Silicon strip particle-detector-readout
.charge-sensitive analog memory

® 128 channels with integrator, data
and pedestal storage each channel

® 175 MHz signal bandwidth

e 500:1 dynamic range

* Die size 4.5mmx6.5mm

All units are available in tested, undiced wafer form. AN101and'AN201
are available in single or multiple-unit (hybrid) packages according
to your specifications.

Analytek
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*U.S. and foreign patents pending
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High Technology
needs
Superconductors

- in fusion research
- in medical diagnosis
- In radioastronomy

Dr. Karl-Jiirgen Best, Vacuumschmelze

The biggest radiotelescope is located at
Effelsberg, Eifel, W. Germany. One of its
highly sensitive receivers is a MASER — a

quantum mechanical amplifier. For its

operation a strong and homogeneous
magnetic field is necessary. It is provided by
superconducting coils.

High-energy magnetic fields produced by
superconductors VACRYFLUX® also help
achieve top results in other disciplines, i.e.
in fusion research or in nuclear spin
tomography, which enables high resolution
diagnosis without X-ray examination.

® Registered trademark of VACUUMSCHMELZE GMBH

VA‘ VACUUMSCHMELZE GMBH

Gruner Weg 37, D-6450 Hanau 1- Telefon: (06181) 362-1 - Telefax: (061 81) 362 645 -Telex: 4 184 863
VACUUMSCHMELLZE Rhenaniastr. 9/17, D-1000 Berlin 20 - Tel.: (030) 3320051 - Telefax: (030) 3320051 App.04 - Tx.: 182 815
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People and things

On people

Awarded the degree of Doctor of
Science honoris causa by the Tech-
nion-Israel Institute of Technology,
Haifa, is Arno Penzias, currently
Vice-President of Research at AT
and T Bell Laboratories and who
shared with Robert Wilson, also

of Bell, a 1978 Nobel Physics Prize
for their discovery of the 2.7 K
cosmic background radiation which
underlines a Big Bang theory of

the Universe.

Arno Penzias

P

The Fiuggi Foundation Prize ‘Una
vita per la Scienza, la Fisica’ for
1986 has been attributed to Kai
Siegbahn for his discovery of the
ESCA method of chemical analysis.
To Robert Hofstadter the Fiuggi
Foundation has attributed the ‘Spe-
cial Prize for Technology’ for his
invention of the sodium iodide
gamma spectrometer.

The meeting of the Committee
chaired by the Italian Foreign Min-
ister Giulio Andreotti took place
at CERN on 13 May.
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New ECFA Chairman

At its Plenary Meeting on 20 June
the European Committee for Future
Accelerators elected Italo Mannelli
to succeed Jean Sacton as ECFA
Chairman as from the beginning

of next year.

Jean Sacton has done much
during his term of office to main-
tain the important role of ECFA as
a forum and a voice for all compo-
nents of the European particle phy-
sics community and to ensure the
European voice was heard on the
world stage.

This was reflected at the recent
plenary meeting of ECFA where
among other items on a packed
agenda Carlo Rubbia made an im-
passioned presentation of the inter-
im findings of CERN’s Long Range
Planning Committee (see page 17).

Tom Ypsilantis receives the degree of
doctor honoris causa of the University of
Uppsala, Sweden, from Ake Sundborg,
Promotor of the Faculty of Science.

Friends and colleagues of Boris L. loffe
gathered recently at Moscow's Institute of
Theoretical and Experimental Physics to
celebrate the 60th birthday of this
distinguished Soviet theoretician and spare
time mountaineer (seen here on a glacier
in the Pamir mountains).

On 30 May Tom Ypsilantis re-
ceived the degree of doctor hono-
ris causa at the University of Upp-
sala, Sweden, for his contributions
to the experiment at Berkeley in

the 1950s that led to the discovery
of the antiproton and for his pion-
eering work in the development

of new detection techniques.
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Ulrich Matter AG

Technique électrique de mesure et de régulation
5610 Wohlen Telefon 057/227255 Telex 59463

Séparation
galvanique
de signaux
analogues

avec le transformateur
d’isolation passive GTW 20

a prix
avantageux:
avec des amplificateurs
d’isolation active pour
une tres grande gamme
d'application, par exemple
pour le raccordement
direct aux thermocouples.

de qualité:
remarquable:

Demandez notre documentation.

UNIVERSITY OF LIVERPOOL
Chair of Experimental Physics

Applications are invited for the Chair of Experi-
mental Physics which has become vacant on the
retirement of Professor L. L. Green.

The Department of Physics has an established
reputation in the fields of Nuclear Structure
Physics, High Energy and Solid State Physics.
Applications are invited from suitable candidates
with particular interests in the field of Nuclear
Physics.

The salary will be within the range approved for
non-clinical professorial salaries, currently not
less than £ 19,918 per annum (under review).

Applications, together with the names of three,
referees should be received by

The Registrar

The University
P.O. Box 147
Liverpool L69 3BX,

from whom further particulars may be obtained.

Quote Ref. RV/763

Continuous Electron Beam
Accelerator Facility (CEBAF)

THEORY GROUP LEADER

Located in Newport News, Virginia, the CONTINUOUS ELEC-
TRON BEAM ACCELERATOR FACILITY (CEBAF) is building a
4 GeV high-intensity, continuous wave electron accelerator
utilizing superconducting RF technology. Its scientific goal is to
study the structure and behavior of the nuclear many-body
system, its quark substructure, and the strong and electroweak
interactions governing the properties of this fundamental form
of matter.

We are presently searching for a Group Leader to develop an
active research program in theoretical physics. Reporting to
the Scientific Director on technical issues, the candidate will
direct a theoretical physics effort in close collaboration with
the experimental program at CEBAF. Further, the Group Leader
will initiate a supportive liaison with CEBAF’s user community
as well as foster the development of young physicists through
university programs, colloquia, symposia and meetings.

To qualify, applicants must have at least 15 years of progres-
sively responsible experience in theoretical nuclear physics,
and notable research accomplishments leading to an inter-
national reputation. Programmatic  activities require a high
degree of understanding regarding current theories of the
strong and electroweak interactions based on SU(3); ®
SU2)w ® U(1)y-

To apply, submit a curriculum vitae, bibliography, and three
professional references to:

Personnel Director
CEBAF

12070 Jefferson Avenue
Newport News, VA 23606

Qualified candidates will be referred to the Search Committee,
chaired by Joe Redish (Maryland) and including Sid Drell
(SLAC), Jim Friar (Los Alamos), Ernie Moniz (M.L.T.), and Bill
Turchinetz (M.LT.).

CEBAF is proud to be an Equal Opportunity Employer.

Institut de Physique Nucléaire
Louvain-la-Neuve Belgique

Poste vacant
en physique expérimentale nucléaire
et/ou des particules élémentaires

L'Institut de Physique Nucléaire (IPN) désire engager un jeune physicien expérimen-
tateur en physique nucléaire et/ou des particules élémentaires, pour un poste a
statut définitif, dans le personnel scientifique permanent de I'Université Catholique
de Louvain. |l est prévu que ce poste sera ouvert en septembre 1987.

LIPN est un institut de recherche en physique expérimentale nucléaire et des
particules élémentaires, financé conjointement par I'Université Catholique de
Louvain (UCL) et I'Institut Interuniversitaire des Sciences Nucléaires (IISN) qui est
I'organisme belge de financement des recherches nuciéaires fondamentales dans
les Universités.

L'outil principal de I'IPN est un cyclotron isochrone K = 120 MeV, pour I'accéléra-
tion d'ions légers et lourds. Il est pourvu d'une source d'ions lourds & Résonance
Cyclotron des Electrons (ECR) de hautes performances, et il accélére une large
gamme de faisceaux de haute intensité, actuellement jusqu'au Xénon. Les équipe-
ments disponibles pour la recherche autour du cyclotron comportent divers
systémes de détection et de spectroscopie pour des neutrons, des ions légers et
lourds, des électrons (avec polarimétrie des positrons) et des rayons Y (avec
suppression Compton), un séparateur d’isotopes en ligne (LISOL) pourvu d'un
dispositif d'orientation nucléaire & basse température (KOOL). Est également
disponible un accélérateur de Van de Graaff de 4 MV, surtout utilisé pour des
études d'implantation avec noyaux polarisés. L'lnstitut participe également a
plusieurs expériences auprés de grands accélérateurs en dehors de la Belgique, en
physique des ions lourds (GANIL, Caen, et SARA, Grenoble) et en physique des
particules élémentaires (CERN, Genéve, et SIN, Villigen).

Les candidats doivent étre intéressés par les recherches menées par I'lnstitut, en
particulier en physique des ions lourds et/ou en physique des particules élémen-
taires; une expérience de plusieurs années de recherches post-doctorales est
indispensable. Une connaissance élémentaire du frangais est souhaitable; les
candidats devront s'engager a l'apprendre jusqu’au niveau requis pour des taches
d’enseignement.

Les candidats pour le poste décrit ci-dessus sont priés d’envoyer leur « curriculum
vitae», la liste de leurs publications, des indications sur leur expérience péda-
gogique, et les noms et adresses de trois personnes pouvant donner des réfé-
rences a leur sujet, dés que possible et au plus tard le 15 décembre 1986 a
I'adresse suivante:

Professeur Jean Vervier

Université Catholique de Louvain
Institut de Physique Nucléaire
Chemin du Cyclotron 2

B-1348 Louvain-la-Neuve, Belgique
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The meeting planned for Erice, Sicily, this summer in honour of
Viktor Weisskopf was postponed as the great man had to go into
hospital for an operation. CERN seemed especially empty this
summer without him, and we wish him a full and speedy recovery.

Marc de Hemptinne (1902-1986)

Kjell Johnsen retires

Marc de Hemptinne, Emeritus Pro-
fessor at the Catholic University
of Louvain (Louvain-la-Neuve) and
one of the most influential figures
in post-war nuclear physics in Bel-
gium, died on 1 April.

His personal contributions to
physics were in molecular spec-
troscopy, but as Director of Lou-
vain’'s Institute of Physics he con-
tributed greatly to the birth of nu-
clear and elementary particle phy-
sics in Belgium. After contacts
with Lawrence, he went ahead
with the construction of Belgium's
first cyclotron and built up around
it a team which was to seed Bel-
gian elementary particle physics.

He witnessed the movement to
found CERN and was a member
of the Organization’s first council
from 1954-57.

His students and colleagues will
remember him as influence which
helped them to mature.
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One of the dominant figures of the
CERN accelerator physics commu-
nity retired at the end of June. Kjell
Johnsen, from the days of the
construction of the Proton Syn-
chrotron to the recent creation of
the flourishing CERN Accelerator
School, has made major contribu-
tions to the work of the Laborato-
ry. His broad knowledge of the
field and his careful analytic mind
have made him a valuable member
of any team, most recently in his
continuing chairmanship of the
electron-positron collider subpanel
of the CERN Long Range Planning
Committee (see page 17).

It is however as leader of that
remarkable téam that built the
CERN Intersecting Storage Rings
that Kjell Johnsen is best known.
When construction began, the fea-
sibility of physics from hadron col-
liders was still in doubt. The ma-
chine was so superbly built that it

Kjell Johnsen — valuable member of any
team

swept all before it — exceeding
design parameters by far, contri-
buting greatly to knowledge of
accelerator physics and technolo-
gy, paving the way for the hadron
colliders of today and of the future.
Kjell Johnsen can take much of
the credit for this achievement.

On 11 June, Federal German President
Richard von Weizsacker visited CERN. He
is seen here (left) studying the visitors’
book with Director General Herwig
Schopper.

(Photo CERN 296.6.86)
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UNIVERSITY OF OXFORD

Department of Nuclear Physics
Applications are invited for a

University Lectureship
in Physics

The successful candidate will be expected to carry out experi-
mental research in the Department of Nuclear Physics.

The research programme includes experiments at the Nuclear
Structure Facility, Daresbury, non-accelerator experiments on
neutrino mass and proton decay, preparation for experiments
at LEP (CERN) and HERA (DESY), and the development of cryo-
genic detectors:

Preference will be given to candidates interested in initiating a
new programme of experimental research in the field of rela-
tivistic heavy ion collisions.

The successful candidate will take part in university (graduate
and undergraduate) physics teaching and will be considered
for a tutorial fellowship at Trinity College.

Further particulars of the lectureship and of the college fellow-
ship may be obtained from

Professor D. H. Perkins,
FRS,

Nuclear Physics Laboratory,
Keble Road,

Oxford, OX1 3RH,

to whom a curriculum vitae, statement of research interests,
and the names and addresses of three raferees should be sub-
mitted by 15 November 1986.

PHYSICIST

The Research Division at FERMILAB is seeking physicists for
the fixed target program. The Laboratory is interested in candi-
dates with at least three years of post-doctoral experience,
who can contribute to the execution of experiments and the
development and presentation of physics results.

Physicists in the Research Division are expected to participate
in the research program as members of experimental groups,
to construct experimental facilities, and to develop hardware
and software techniques for experiments. The current research
program encompasses quark production, dynamics and spec-
troscopy, and electro-weak interactions and utilizes a broad
spectrum of facilities.

The program exploits the characteristics the world’s highest
energy proton synchrotron.

‘Send curriculum vitae and names of three references to:

FERMILAB

c/o Dr. Ray Stefanski

MS 220

P.O. Box 500

BATAVIA / ILL60 510 / USA

FERMILAB is an equal opportunity employer.

The Laboratory of Nuclear Studies at Cornell
University has an opening for a

PHYSICIST/ELECTRICAL ENGINEER
RESEARCH ASSOCIATE

to participate in MICROWAVE SUPERCONDUC-
TIVITY R/D directed at application to TeV Electron
Accelerators.

Ph.D. in Physics or Engineering required. Some
experience in low temperature and microwave
work highly desirable.

Two-year initial appointment with [ong-term
possibilities. Salary commensurate with exper-
ience. Apply by letter to:

H. Padamsee
Newman Laboratory, Cornell University
Ithaca, New York 14853, U.S.A.

Cornell is an Equal Opportunity Employer

TEXAS A&M UNIVERSITY
DEPARTMENT OF PHYSICS
COLLEGE STATION, TEXAS 77843-4242
(409) 845-7717

ASSISTANT/ASSOCIATE

PROFESSOR

ACCELERATOR PHYSICS
TEXAS A&M UNIVERSITY

The Department of Physics invites applications
for a tenure track faculty appointment in acceler-
ator physics.

Texas A&M is a major participant in the research
programs of the Texas Accelerator Center.

Research currently active at Texas A&M and at
TAC includes SSC beam dynamics, superconduct-
ing magnet R&D, heavy ion RF quadrupoles, and
linac technology for e* e~ colliders.

Position availability is subject to final budgetary
approval.

Applicants should send a resume and names of
three references to

Prof. Peter Mclintyre,
Department of Physics,
Texas A&M University,
College Station, TX 77843.

Texas A&M University is an Equal Opportunity/
Affirmative Action employer.
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‘I have reached home, but am
not the same. | have been to a
mountain top experience in the
Conference on the Teaching
Modern of Physics. It is a rare
experience for a teacher to be
permitted to associate with the
recognized leadership of a field
and feel no fear of appearing
‘ignorant’. On top of that, to be
meeting in one of the premiere
facilities of science compounds
the feeling of respect and privi-
lege to be one of those studying
physics, and striving to teach
the subject. | love teaching, but
need to be fed myself. That is
what this session has done for

‘Mountain top’ experience

me. | know that my courses will
be different, starting tomorrow
morning. The details unknown,
the general outlines are in place.’

These words reflected the
feelings of 135 high school and
college teachers who recently
came to Fermilab for the second
conference in a series on the
teaching of modern physics,
sponsored by the International
Commission on Physics Educa-
tion. The first was held at CERN
in 1984. Topic lectures were
given by leading physicists and
participants-were grouped into
working groups, each with a
Fermilab physicist.

Reorganization at Fermilab

Roger Dixon, formerly Deputy Head
of Fermilab’s Research Division,
has been named Head of Program
Planning at the Laboratory. Ken
Stanfield, the Head of the Research
Division, appointed Peter Garbin-
cius as the new Deputy Head and
Ray Stefanski the Associate Head
of the Division. Stefanski was also
named Head of the new Research
Facilities Department, with Stephen
Pordes as Deputy Head. The new
department contains almost all of
the Research Division’s physicists
who work on fixed targets and is
responsible for coordinating the
installation, execution, and removal
of experiments and beams in the
fixed target experimental areas.
During the next fixed target run,

16 beamlines will feed 16 different
experiments simultaneously.
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As part of the reorganization,
Jeff Spalding was appointed Head
of the Site Operations Department,
with Greg Bock as Deputy Head.
This department is responsible for
overall site support and operation
of the fixed target experimental
areas at Fermilab. During the next
fixed target running period, the
Operations Group of the Site Oper-
ations Department will operate all
16 external proton beamlines and
provide operations support for the
forthcoming Collider run.

Roger Dixon (top) is the new Head of
Program Planning at Fermilab. Jeff Spalding
(centre), becomes Head of Site Operations
Department, while Ray Stefanski (below)

is Associate Head of Fermilab’s Research
Division and Head of the Laboratory’s new
Research Facilities Department.




RESEARCH SCIENTISTS
EXPERIMENTAL HIGH
ENERGY PHYSICS

Supercomputer Computations
Research Institute
Florida State University

The Supercomputer Computations Research Insti-
tute of the Florida State University is seeking qua-
lified candidates for 2 full time permanent research
positions in experimental high energy physics. Pre-
ference will be given to scientists with strong soft-
ware orientation willing to investigate the use of
vector computers in the analysis of high energy
physics data: Hardware experience is desired. Suc-
cessful candidates will be involved in the ALEPH
(LEP) or DO (Fermilab) collider experiments. Appli-
cants should submit a curriculum vitae, list of publi-
cations and arrange for three letters of recommen-
dation to be sent to

Dr. Joseph Lannutti

Director

Supercomputer Computations
Research Institute

Florida State University
Tallahassee, Florida 32306-4052
U.S.A.

The Florida State University is an Equal Opportuni-

ty, Affirmative Action Employer.
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SOUTHEASTERN UNIVERSITIES
RESEARCH ASSOCIATION

PRESIDENT

SURA invites nominations and applications for the position of Presi-
dent of the Association. The President is the chief executive officer and
reports directly to the Board of Trustees.

SURA is a consortium of 35 universities in the southeast and is dedi-
cated to planning and managing research facilities which are not appro-
priate for a single university. At present, SURA is involved in two major
enterprises, CEBAF, the Continuous Electron Beam Accelerator Facility
in Newport News, Virginia and SURANet, an NSF supported computer
network for southeastern universities.

The duties of the President include general oversight of the activities of
CEBAF and SURANet, negotiation with federal agencies for funding
and execution of contracts. At present, about 80 % of the President’s
time is spent in support of CEBAF. The President also represents the
interests of SURA to the several constituencies in Washington and
elsewhere. The President is expected to provide leadership in discus-
sions of new projects which might be appropriate for SURA sponsor-
ship.

The offices of SURA are in Washington, D.C. The desired starting date
is January 1, 1987 or as soon thereafter as possible. Salary is nego-
tiable.

The President of SURA should:

1. Be a scientist or engineer with a distinguished record of accomplish-
ments.

2. Have significant experience in the management of major scientific
research projects in universities or national laboratories.

3. Have extensive experience in dealing with funding agencies and the
federal scientific advisory machinery.

4. Have a demonstrated record of experience with and understanding
of American universities.

Applications will be received until a suitable candidate is identified.

Please send nominations or applications with a complete CV, a state-

ment of interest, and the names and addresses of three references to:

Dr. George W. Wheeler, Chairman of the Board
Office of the Provost

The University of Tennessee

517 Andy Holt Tower

Knoxville, TN 37996

EEQ/Title IX/Section 504 Statement

a4 )

NUCLEAR
ENGINEERING

For over twenty years CERN has been placing its trust
in our members, who are specidlists in such fields as:

precision machining
miniature components
electronics (hard and soft)
sheet-metalwork

welding for high-vacuum
precision industrial optics.

In addition to technical expertise, our firms guarantee:

reliable delivery dates
Swiss precision

excellent value for money
a good after-sales service.

It is not mere chance that Geneva, the birthplace of
major inventions, is still in the forefront of industrial
progress.

Consult our specialists. They are there to find you
the best sub-contractor.

Come to visit our permanent exhibition open from
Monday to Friday 8 a.m. to 6 p.m.

== OFFICE POUR LA PROMOTION
I DE L'INDUSTRIE GENEVOISE
9, rue Boissonnas, CH-1227 Geneva

Telephone: 022 / 4242 44; telex: CH 429 080 opi
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DPF 87

The next regular meeting of the
Division of Particles and Fields of
the American Physical Society will
take place from 14-17 January
1987 in Salt Lake City, Utah,
hosted by the Department of Phy-
sics of the University of Utah. This
divisional meeting has recently
assumed an international character
and has grown considerably in
popularity. The three and a half
days of sessions wiill include in-
vited plenary talks and parallel
sessions for invited and contri-
buted papers. It is traditional at
these meetings to accommodate
as many as possible of the contri-
buted papers. Since the Salt Lake
meeting comes close on the heels
of the July Berkeley high energy
physics conference, it will be poss-
ible to give the most rapidly devel-
oping fields of research greater
emphasis. Thus, although all areas
of current research of interest to
members of the Division will be
represented, more emphasis will
probably be given, among other
topics, to theoretical developments
in and observations relevant to
superunification theory, weak mix-
ing and CP violation, and plans for
the Superconducting Supercollider.
The deadline for abstracts of con-
tributed papers is November 17.
Those interested should watch
for future announcements and a
registration form in the Bulletin of
the American Physical Society or
contact the DPF Conference Secre-
tary, 201 J. C. Fletcher Building,

The ‘human computer’ Wim Klein was
brutally murdered at his home in Amsterdam
on 1 August. Klein worked at CERN from
1958 to 1968, but frequently returned to
amaze his audiences with demonstrations
of his incredible numerical ability.

(Photo CERN)
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Department of Physics, University
of Utah, Salt Lake City, UT 84112,
USA. ‘

Meetings

A meeting on Computing in High
Energy Physics will be held from
2-6 February 1987 at Asilomar
State Beach, Monterey, California,
arranged by the Stanford Linear
Accelerator Center (SLAC) and the
Santa Cruz Institute for Particle

New regulations have made personalized
car licence plates very popular in the US
state of lllinois. This exarmple recently
appeared on the car of Fermilab Director
Leon Lederman.

Physics. Attendance is open but
onsite accommodation is limited
to 200. In addition to invited talks,
a limited number of contributed
papers will be presented. Registra-
tion deadline for onsite accommo-
dation is 1 November.

Further information from G. Ha-
mel, Santa Cruz Institute for Parti-
cle Physics, University of California,
Santa Cruz, CA 95064, USA. Elec-
tronic address, ASILOMAR AT
SLACVM.
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GGK

L’IBM 6150: un nouveau micro-ordinateur 32 bits trés puissant.

Vous étes un utilisateur de C.A.O. et vous désirez gagner du
temps! Alors, équipez-vous vite du nouveau micro-ordinateur
IBM 6150. Doté d’un microprocesseur 32 bits a architecture
RISC (Reduced Instruction Set Computer), il est capable de
performances élevées. Clest ainsi qu’il peut utiliser des pro-
grammes écrits dans des langages évolués et les traiter avec
une trés grande rapiditeé.

Les techniciens et les ingénieurs apprécieront I'IBM 6150
non seulement pour sa grande puissance de calcul, mais
aussi pour ses possibilités d’intégration dans différents types
de réseaux et son aptitude a étre équipé d’'un coprocesseur
PC AT. II peut fortctionner en mode autonome ou supporter

——————————— e

plusieurs postes de travail, ce qui présente un grand avan-
tage pour les entreprises. Les utilisateurs ont a leur dis-
position une vaste bibliothéque de logiciels, notamment le
PROFESSIONAL CADAM* dans le domaine de la C.A.O.

Par ailleurs, grace a son architecture ouverte tant au niveau
du matériel que du logiciel, I'ordinateur IBM 6150 est un
instrument de travail universel. Enfin, il fonctionne sous le
contréle d’AIX, systéme d’exploitation développé a partir de
UNIX*% systeme 5.

Pour obtenir de plus amples informations, veuillez nous
retourner le coupon ci-dessous. Ca va aussi tres vite.

*Marque de CADAM Inc. ** Marque des AT & Bell Laboratories.

I O Veuillez m’envoyer de la documentation sur le nouveau micro-ordinateur 6150.
I Nom: Adresse:
I Entreprise: EL Téléphone:

(A envoyer a: IBM Suisse, Centre de Support a la Clientele, Dreikonigstrasse 21, 8022 Zurich.)
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« Setting a new standard
oo in CAMAC D-to-A converter performance ...

l@u THE NEW EGsG ESN

CAMAC D/ A converters:
16-BIT RESOLUTION WITHUP TO 12 OUTPUTS!

Featuring:

® 16-bit resolution

® +10v output range
@ settling time <4 microseconds

@ integral nonlinearity <0.003%
differential nonlinearity <0.006%
maskable clear

built-in 8-bit TTL output register
temperature instability <10 ppm/°C
® 4-channel version — DA 4-16
® 8-channel version — DA 8-16

® 12-channel version — DA 12—-16

For more information:
contact Alan Douglas or John Sanders
under Telephone Munich (089) 92692-500

Y JSEG&G ESN
&ﬁ Hohenlindener StraBe 12 - D-8000 Miinchen 80

Telex 528257
(Distributed by EG+ G Ortec representatives worldwide)
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——We link the Buses

New Module ® STRI159A Kluge Board, 4 layer

® STR 144A Kluge Board + ADI-Chip + Slave Coupler
STR 197 Snoop FASTBUS + Display + Memory Slave
STR320  FASTBUS to CAMAC Branch Driver
STR350  FASTBUS ROMULUS/REMUS Buffer Memory
STR400  Segment Interconnect
STR401  FASTBUS Cable Segment Adapter
STR402  Ancillary Logic Cable Segment
STR500  GPM General Purpose Master

INTERNATIONAL REPRESENTATIVES

UNITED STATES and CANADA

LeCROY RESEARCH SYSTEMS CORPORATION .
700 South Main Street, Spring Valley, N. Y. 10977, USA
Phone: 914 425 2000, TWX: 710 577 2832

UNITED KINGDOM, JAPAN

SMITH & JONES SYSTEMS

23 Oaken, Grove, GB Newbury RG14 6DX
Phone: 0 635 41087, Tix: 341401 or

6 Ashfort Court, Elmsleigh Avenue

GB Leicester LE2 2DG
-Phone: 0533703526

SWITZERLAND

ANTARES AG
Postfach, CH-5415 Nussbaumen
Phone: 0 56 823783, Tix: 58703

ITALY

ELESYS

| 00141 Roma, Via Tremeti 1
Phone: 06 897794, Tix: 613629 or
| 20146 Milano, Via Donati 6
Phone: 02 4239920, Tix: 313366

CANADA

Radionics Scientific Inc.
585 CANARCTIC DRIVE, DOWNSVIEW, ONTARIO
Phone: 416-736-1600, Tlx: 06-218063

NETHERLANDS

UNITRONICS
Postfach 199, NL 3430 AD Nieuwegien
Phone: 3402 38559

SWEDEN

GUNNAR PETTERSON AB
Box 117, Stockholm-Forsta
Phone: 08 939280, TIx: 17944

| Lt |

DR. B. STRUCK

2000 TANGSTEDT/ HAMBURG GERMANY
HAUPTSTR. 95 - TELEFON 04109799 66/ 67
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NE110
A world leader WIth an
~ attenuation length of
- more than4 metres.

NE110 has a partucularly outstandmg light |
transmlsswn and is highly recommended for use with -
large area sheets and volume detectors. Added '
bonus%s include resistance to crazing and long-term
stability against ageing and radiation damage.

) This is just one in a comprehensive range of
scintillators that have been specially designed and -
“manufactured by Nuclear Enterprises. Send for our new
Scintillation Materials catalogtie now. It will show you
how we are settlng the standard m the smentlflc world

£

Please send me a copy of your Scintillation
Materials catalogue.

Name
Position
Organisation

Address

Post code

Telephone No.

uclear Enterprises Limited N"CIear

Sighthill, Edinburgh, Scotland EH11 4BY

g
Telephone: 031453 5560 Fax-Ext 61 Telex: 72333 Enterprises
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