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Getting near the top?

Three events seen by the UA 1 experiment
with two ‘jets’ of hadrons, a single muon
and a neutrino produced in violent
proton-antiproton collisions. The wide
separation of the particles suggests the
decay of a W boson through a new heavy
quark, the long-awaited sixth (‘top°) quark.
Three similar events are seen with single
electrons.
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The big experiments at the SPS pro- ‘strange’, ‘charm’ and ‘bottom’, charged W, the quark and aniiquark

Jton-antiproton Collider are preparing
w.r:(heir next big session of data tak-
ing, but meanwhile the data accumu-
lated last year continues to supply
interesting physics.

The major discoveries which came
from this data were of course the W
and Z bosons, the carriers of the
weak force (see November 1983 is-
sue). Not content with this, the phy-
sicists continued to sift through their
results, and earlier this year turned
up a variety of unusual phenomena
which are difficult to explain using
conventional ideas (see May issue,
page 139).

Now comes an indication, very
preliminary but nevertheless appeal-
ing, of the sighting of the long-
awaited ‘top’ quark, completing the
sextet of building blocks for the
strongly interacting particles (ha-
drons).

(The others are

‘'up’, ‘down’,
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sometimes called ‘beauty’. The six
quarks can be nicely grouped into
three pairs, each pair being as-
sociated with one of the three known
weakly interacting particles, or lep-
tons: electron, muon and tauon,
each with its own brand of accom-
panying neutrino.)

One of the big successes of the big
UA1 and UA2 experiments at the
Collider has been their very clean
samples of the formation of W parti-
cles (the carriers of the electrically
charged version of the weak interac-
tion) and their subsequent decay into
an electron and a neutrino.

However the W should have many
other decay modes. According to
the rules, the positively charged W
can decay into a state composed of
an up quark and a down antiquark, of
a charmed quark and a strange anti-
quark, or of atop quark and abottom
antiquark. (For the negatively

labels are reversed in each case.)

The lightest of these three possi-
bilities (up plus antidown) falls in a
region dominated by other effects
coming from the interaction of the
quarks and gluons in the colliding
protons and antiprotons. Perhaps
more promising is the charm plus
antistrange channel, where in violent
proton-antiproton collisions, two
sprays or ‘jets’ of hadrons might be
seen emerging with a muon clinging
very close to one of the jets.

What of the top plus antibottom
decay? Despite cranking up the ener-
gy of the PETRA electron-positron
collider at the German DESY Labora-
tory in Hamburg to record levels, no
direct sign of the top quark has been
seen in electron-positron annihila-
tions, which puts a safe lower limit
on the top quark mass.

Because it is so heavy, the top
quark must come off relatively slow-
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ly in a W decay, giving a characteris-
tic wide separation between the de-
cay products. Likewise a lot of ener-
gy is released in the subsequent
(semileptonic) decay of the top
quark, which again makes for widely
separated decay products.

The UA1 experiment looked at the
collected sample of data from violent
collisions producing a single lepton
(electron or muon) and two or more
hadron jets, selecting out those in
which the emerging lepton and jets
are well separated from each other.

Three good examples each are
found of electron plus two jets and
muon plus two jets. The total mass
of the decay products corresponds
to a W in each case, and the mass of
the top quark decay products falls in
a band between 30 and 50 GeV,
peaked around 40 GeV. (There are
also events with single electrons or
muons plus three jets, but here the
jet labelling problems make it difficult
to come out with unique answers.)

Too early to claim that the top has
been reached, but with more data
from the autumn run at the Collider,
the sixth quark may be soon added
to the list of major physics discover-
ies at the Collider.

Karl Marx University, Leipzig, scene of the
parallel sessions of the recent International
Conference on High Energy Physics.
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Leipzig Conference

Showcase for a memorable year of
progress in particle physics, the
22nd International Conference on
High Energy Physics was held in
Leipzig, German Democratic Repub-
lic, from 19-25 July. After a busy
three days of parallel sessions (four
streams), well over a thousand parti-
cipants gathered in Leipzig's Kon-
gresshalle for the plenary talks. As at
the Brighton Conference last year,
these began with presentations from

the big UA 1 and UA2 experiments at
CERN’s SPS proton-antiproton Col-
lider, still the focus of world attention
despite having taken no new data
since last year.

R. Bock of CERN, in the impressive
style now so characteristic of UA1
presentations at major meetings,
described the handful of events wi:i
widely separated jets of hadrons a
companied by single electrons or
muons which could be the first indi-
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Catching a tiger by the top! First plenary
session at the Leipzig Physics Conference
covered the first indications from the UA 1
experiment at CERN of the sixth — ‘top” —
quark. The Conference plenary sessions
were held in the Kongresshalle, immediately
next to the city’s magnificent zoo. At the
Conference banquet, CERN Director General
Herwig Schopper named a newly-born tiger
cub — ‘Top’. Looking on (right), is Prof.
Seifert, the zoo’s director.

(Photo : Hochschul Film- und Bildstelle,
Leipzig)

cation for the ‘long-awaited sixth
quark — “top’. Although the findings
@Pee previous story) had been an-
nounced before, such a detailed pre-
sentation set the tone for what was

to become a solid programme of,

physics at the Leipzig plenaries.
Immediately following Béck was
J. Rohlf of Harvard who covered
among other things UA1’s unusual
‘monojet’ events (see May issue,
page 139), which are difficult to ex-
plain by conventional physics ideas.
These new results have already been
pounced on by theoreticians with
new ideas to sell (especially super-
symmetry). As well as the monojets,
UA1 now has an unusual three-jet
event. Rohlf also mentioned the high
hadronic activity seen accompany-
ing UA1's Z°s, but not Ws. The Z
appears to be ‘noisier’ than the W.
For UA2, J.-P. Repellin described
some new UA2 results, including un-
explained events (also see May is-
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sue, page 139). The UA2 oddball
events are not quite the same as
those in UA1. In the ‘top’ region, the
signal-to-background ratio in the
UA2 detector is appreciable and
makes observation difficult.

Also with a vested interest in
CERN Collider physics was P. Darriu-
lat who abandoned his UA2 alle-
giance to present the concluding
summary of experimental results at
Leipzig. His talk paid a lot of attention
to Collider results, especially in the
W and Z sectors. After pointing out
the difficulties inherentin UA1's can-
didate ‘top’ signal, he let it stand.

Earlier, in the parallel sessions,
P. Bagnaia of CERN had showed
UAZ2’s results on hadron jet produc-
tion, including the suggestion of a
small signal out at 147 GeV trans-
verse momentum in the spectrum of
two jets. UA1 had nothing to say
directly in the parallels, preferring to
save everything for the plenaries.

The CERN Collider experiments
also got good coverage from M. Ja-
cob of CERN in his summary of ‘hard’
hadron collisions and jet phenom-
ena. These reactions probe deep in-
side the colliding particles and reveal
interesting clues about what makes
quarks and gluons tick. Jacob sug-
gested that jet spectroscopy, as il-
lustrated by several announcements
at Leipzig, has now become an
established physics tool for tracking
down new particle states.

According to Jacob, the hadronic
activity accompanying the produc-
tion of W bosons at the Collider is
well described by the conventional
field theory of quarks and gluons.
However he was less confident
about the Z in view of the hadronic
activity seen by UA1.

Physicists are eager to track down
the differences between the behav-
iour of hadron jets coming from
quarks and those from gluons. How-
ever this is not easy to sort out at the
Collider, where any gluon jets come
from non-primordial radiations. Pro-
duction of heavier quarks in the colli-
sions of particles built of light quarks
could be an indicator of gluon in-
volvement, and Jacob seized on
some UA 1 data on the production of
charmed mesons as a possible sig-
nature of gluon jet effecﬁs. Else-
where, he pointed out that experi-
ments at the Split Field Magnet at the
CERN Intersecting Storage Rings
(ISR) have compared pion and kaon
signals, the presence of kaons
(strange quarks) suggesting again
that gluons are involved (see May
1983 issue, page 131).

Several speakers mentioned the
initial results from experiments at
Fermilab and Brookhaven studying
the decays of neutral kaons into two
pions, which are a little bit worrying
for standard theory, and could have
deeper implications. .

Another new result looking for an
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explanation is the observation by ex-
periments using pion beams at the
CERN SPS that the production of
single photons by positive and nega-
tive pions is comparable, while a fac-
tor of two difference was ex-
pected.

New particles

The joker in the pack at Leipzig
was the unexpected announcement
by the Crystal Ball collaboration
working at DORIS (the smaller elec-
tron-positron collider at the German
DESY Laboratory in Hamburg) of a
new state, the zeta, at 8.3 GeV. Ini-
tially presented in not one but two
talks by H. Trost of DESY in the first
day’s parallel sessions, it is seen in
radiative decays of the lightest upsi-
lon particle.

Ground state upsilon decays into
either a high multiplicity hadronic
state or into two low multiplicity ha-
dron jets (thus giving two distinct
data samples) show extra activity at
a photon energy near 1070 MeV,
corresponding to the formation of
the 8.3 GeV state, but the signal is
almost invisible in the decays of the
next (2S) upsilon.

With the windfall of a totally unex-
pected result, there were whispers
of a possible "Higgs ' particle, but the
consensus view was that this is ex-
cluded because of the absence of a
signal in the decays of 2S upsilons.

Over at Cornell, the other Labora-
tory specializing in upsilon physics,
the CUSB experiment at the CESR
electron-positron collider has been
looking for just such states, starting
atlower masses, and has tantalizing-
ly yet to produce results in the region
of the Crystal Ball's zeta signal. News
is eagerly awaited.

However Cornell’s cupboard is not
completely bare. Both CESR experi-
ments — CLEO and CUSB — have
evidence for heavier upsilons (5S
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and 6S) to add to the upsilon collec-
tion, while CUSB has seen a B*
meson in the decays of 5S upsilons.
The mass difference between this
level and the standard B (beauty)
meson is about 50 MeV.

These and other new particle
states were covered in the summary
talk by A. Silverman of Cornell. An
impressive list of experiments all
over the world have now seen the F
meson at 1970 MeV, following
CLEO’s reassessment of its mass
last year. The ARGUS experiment at
DESY suggests an F* 144 MeV
heavier than the F.

Silverman also reported the initial
findings by the gas jet target experi-
ment at the CERN ISR. This unfortu-
nately short-lived study involved fir-
ing a carefully tuned antiproton beam
in one ISR ring past a jet of hydrogen
gas. This has studied a number of
charmonium states difficult to get at
by more conventional means.

P. Franzini poses a question on the new
zeta state seen by the Crystal Ball
experiment at the German DESY Laboratory
in Hamburg. The zeta was the big surprise
of the Leipzig Conference.

Covered in the summary talk by
R. Klanner of Munich on the weak
decays of heavy particles were ma:
results on the lifetime of b-quark
states. Initial suggestions last year
from experiments at the Stanford
PEP ring had indicated that this was
unexpectedly long, in the 10~ '? sec-
ond region. This has now been sup-
ported by other experiments, both at
DESY and at Stanford. However
these values are all derived from sta-
tistical spreads and Klanner admitted
that he would feel more confident
about the result if the detectors ac-
tually picked up the decay paths of
the unstable particles. Several other
speakers also remarked on the rela-
tive longevity of b-quark.

A. Zaitsev of Serpukhov had the
task of surveying the field of light
quark spectroscopy, including candi-
date glueballs (states containing
gluons as well as or in addition to
quarks). The ksi (2.2 GeV) state re-
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The zeta signal (after subtraction of
background) seen by the Crystal Ball
experiment in the decays of ground state
upsilons into a photon and multiple hadrons.
The 1.07 GeV photon peak corresponds

to a particle mass of 8.3 GeV.
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ported last year by Mark Ill at Stan-
ford and yet to be seen elsewhere
adeds an interpretation, said Zait-
sev. He also proposed the enhance-
ments seen in some charge states of
two rho mesons produced in photon-
photon scattering as possible candi-
dates for four-quark states.

Neutrinos

Very much still in the spotlight is
the non-zero value for the electron
neutrino mass from the ITEP (Mos-
cow) experiment on the beta decay
of tritium. Since the initial announce-
ment at the Brighton Conference last
year, the spectrometer has been re-
calibrated and more work has been
done. According to V. Ljubimov of
Moscow, Leipzig neutrino rappor-
teur and working on the ITEP experi-
ment, the electron neutrino’s mass
should ‘realistically’ lie in the region
between 20 and 45 eV. Other neutri-
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no limits are also coming in, with the
Mark Il detector (now removed from
the PEP ring at Stanford) giving an
upper limit for the tau neutrino mass
at 143 MeV.

Elsewhere in the neutrino sector,
the Annecy / Grenoble team working
at the French Bugey reactor cannot
yet totally rule out neutrino oscilla-
tions. Part of the allowed arealiesina
region not yet covered by other ex-
periments. Whether this oscillation
window stays open when results
from other experiments come in re-
mains to be seen. Ljubimov pointed
out the range of neutrino matters still
to be settled and advocated tackling
a comprehensive programme of
work to throw more light on this con-
tinually interesting corner of particle
physics.

It is now two years since the dis-
covery by the European Muon Colla-
boration at CERN that the quark
structure of nucleons appears also to

depend on the surrounding nuclear
environment — the so-called 'EMC
Effect’. This was quickly supported
by historical data from electron beam
scattering experiments at Stanford.

Quark structure of nucleons

The nucleon structure parallel ses-
sions at Leipzig heard more results
and a lot of healthy discussion. Ple-
nary speaker |. Savin of Dubna was
able to report that similar behaviour
has been seen by the other big muon
scattering experiment at CERN (Bo-
logna / CERN / Dubna / Munich /
Saclay) and by a new survey of elec-
tron scattering on heavy targets at
Stanford. Other experiments, parti-
cularly those involving neutrino
beams, do not see an explicit ef-
fect.

A number of experiments have
now probed the relative contribu-
tions of longitudinally and trans-
versely polarized photons in these
reactions, and this also seems to be
dependent on the target nucleus.
Savin suggested that this effect
might be responsible for some of the
discrepancies between different ex-
periments, and that the various sets
of structure function data could hap-
pily coexist, even if some of the neu-
trino fraternity were not of the same
viewpoint.

In his final summary talk, Darriulat
emphasized that these effects, as
well as being a subject for specula-
tion in their own right, have import-
ant implications for the extraction of
quark structure information from
fixed target experiments.

The reluctant proton

Proton instability, once the flag-
ship of grand unified theories, seems
becalmed. Rapporteur M. Koshiba of
Tokyo recalled the ‘optimism’ of
1982 after the initial results from the
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A plenary session in the Leipzig
Kongresshalle.

(Photos AdW/Frébus)

underground experiment at the Kolar
Gold Fields in India, followed by the
‘depression’ of 1983 with the nega-
tive results coming in from the big
new Irvine / Michigan / Brookhaven
search.

However Koshiba was optimistic
about the new Kamioka experiment
in Japan, pointing out the potential of
the large phototubes used. He ven-
tured that the effects now being seen
in the Japanese experiment could be
the edge of a genuine proton decay
signal.

With the simplest theory unifying
electroweak and strong interactions
now ruled out by the absence of the
predicted proton instability, theory
has no well-defined path to follow.

In his summary talk on the phe-
nomenology of grand unified theo-
ries, D. Nanopoulos of CERN listed
the growing number of unexplained
effects which nevertheless hint at a
larger theory — CERN Collider re-
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sults, new particles, the possibility of
neutrino oscillations, the lifetime of
the beauty quark, etc., as well as the
large number of free parameters
floating around. The two main ap-
proaches to this larger theory are
supersymmetry (abolition of conven-
tional fermion/boson classifications)
and composite models (with an extra
level of structure deep inside
quarks). Nanopoulos preaches a su-
persymmetric way of life.

A ‘new’ feature of field theory is
the Kaluza-Klein method for making
larger dimensional theories more
compact, thus enabling the power of
a larger dimensional theory to be ex-
ploited before constructing a small-
er, physical theory. The 65-year-old
Kaluza-Klein approach is ironically
the biggest thing to hit theoretical
physics since supersymmetry (early
1970s), declared Abdus Salam in his
excellent mini-summary talk earlier
on in the parallel sessions.

Despite the absence of proton de-
cay, particle physics theory is sound
enough for many bold souls to ve
ture out and attack problems on the
origin and nature of the Universe.
A. Linde of Moscow gave the first
rapporteur talk at such an inter-
national meeting on the growing
links between particle physics and
cosmology. In a memorable presen-
tation, he described how phase
transitions (inflation) at the outset of
the Universe’s career can avoid un-
sightly problems such as massive
magnetic monopoles.

These new developments in the
technology of universe creation are
challenging. Linde, who sells the
‘chaotic’ picture of primordial infla-
tion, underlined Ehrenfest’'s ideas

‘earlier this century on the compres-

sion of bigger theories down to our
confinement in four dimensions to
generate workable mechanisms of
gravitation and electromagnetism.
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Elsewhere in theory, much atten-
tion was paid to quantum chromody-
namics, the standard picture of
quark/gluon interactions. Rappor-
teur B. loffe of Moscow claimed that
QCD is no longer a candidate but a
real theory, despite calculational dif-
ficulties and missing connections
with other established physicsideas.
tis clear that much more work needs
to be done before ‘fragmentation’
— the link between the interaction at
the quark level and the observed pro-
duction of free hadrons — is com-
pletely understood.

J. Kripfganz of Leipzig covered re-
cent work in lattice gauge theories,
pointing out some milestones which
indicate that the right path is being
followed. Even gravity is being sub-

mitted to lattice treatment these
days, and Kripfganz recalled Rie-
mann’s 1854 remark that the un-
derlying space of physics must have
some discrete structure.

As always, the Conference sum-
mary speakers did a good job, but it
was impossible to intercept in plena-
ry talks everything that was covered
in four streams of active parallel ses-
sions. Detailed accounts of the ex-
periments working at electron-posi-
tron colliders, two-photon physics
(photon-photon collisions), magnet-
ic monopoles, soft hadron phenom-
ena, experimental techniques, parti-
cle searches, all these and more
were profitably attended in the paral-
lels.

Under the general auspices of the

International Union of Pure and Ap-
plied Physics (IUPAP), the Leipzig
Conference was organized by the In-
stitute of High Energy Physics of the
Academy of Sciences of the German
Democratic Republic, the Physics
Departments of Leipzig s Karl Marx
University amd Berlin’'s Humboldt
University, and the GDR Physical So-
ciety. Full marks to the organizers for,
catering for the intellectual and ma-
terial needs of well over a thousand
visitors from all over the world.

Report by Gordon Fraser

ALEPH

Our previous issue carried the first of

-3 series of articles (DELPHI, page
@27) on the four major experiments
for CERN’s 9 kilometre diameter LEP
electron-positron ring, now under
construction and scheduled to pro-
duce its first colliding beams in
1988.

This month we continue with the
ALEPH (Apparatus for LEP pHysics)
detector. The typical electron-posi-
tron annihilations produced in LEP
will be very complex, producing
many particles, distributed in turn
into showers (‘jets’) which may turn
up anywhere in the spherical volume
surrounding the beam crossing
point. The ALEPH detector is de-
signed to collect as much informa-

Full-scale mock-up of part of the ALEPH
detector, showing (right), a portion of one
end-cap, and a segment of the hadron
calorimeter with (inside) the fine-grain
electromagnetic calorimeter.

(Photo CERN 103.6.84)
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tion about each event over as wide a
spherical volume as possible.

It features alarge superconducting
coil enclosing a Time Projection
Chamber as central track detector,
designed to permit precise momen-
tum determination of charged parti-
cles over a wide energy range, and a
fine-grain calorimeter measuring el-
ectromagnetic energy deposition
with very good spatial resolution.

ALEPH’s cost will work out at
about 75 million Swiss francs at cur-
rent prices, but will be ‘staged’, with
a slightly cut-down version being
ready to intercept the first beams,

and final features being added
later.
Like -all the LEP experiments,

ALEPH involves a lot of people —
some 300 scientists from 25 re-
search centres in nine countries and
three continents. The line-up: Bari,
Beijing, CERN, Clermont-Ferrand,
Copenhagen, Demokritos Athens,
Dortmund, Ecole Polytechnique,
Edinburgh, Frascati, Glasgow, Hei-
delberg, Imperial College London,
Lancaster, Marseille, Munich (Max
Planck), Orsay, Pisa, Rutherford Ap-
pleton, Saclay, Sheffield, Siegen,
Trieste, Westfield College London,
and Wisconsin.

The design is for concentric layers
of detector, both inside and outside
the main superconducting magnet
coil, each fulfilling a separate func-
tion. The region is closed by multi-
layered endcaps, reflecting the confi-
guration of the central detector.

The main solenoid, being built at
Saclay, will provide a highly uniform
magnetic field of 1.5 T in the central
detector. The design owes much to
the highly successful CELLO detector
at the PETRA electron-positron ring
at the German DESY Laboratory. It
consists of a 6.4 m long, 5.3 m dia-
meter main coil, with additional
40 cm compensators at either end.
The superconducting cable is made

270

Schematic of the ALEPH detector for the
LEP electron-positron collider at CERN :

1 — beam pipe, 2 — minivertex detector,

3 — luminosity monitor, 4 — inner chamber,
5 — Time Projection Chamber (TPC),

6 — electromagnetic calorimeter,

7 — superconducting coil, 8 — hadron
calorimeter, 9 — muon detector,

10 — superconducting quadrupole.

ALEPH DETECTOR

of a copper-niobium-titanium com-
posite, embedded in an aluminium
band by an extrusion process.

With some 25 tons of equipment
involved, cooldown from ambient
temperature to the 4.2 K working
point will take some two weeks. The
rated current in the main coil will be
5000 A, giving some 130 MJ of
stored energy. The coil and its cryo-
stat will be built in two halves and
transported to CERN by road. The
iron supports have to be solidly built,
as they have to withstand a magnetic
force of 4000 tons pulling the two
opposite end caps towards each
other. The iron structure, refrigera-
tion and necessary power supplies
are being constructed at CERN.

The cylindrical central tracking de-
tector inside the solenoid has to pro-
vide good momentum and angular
resolution of particle tracks, while
assuring good pattern recognition
and distinguishing different types of

particles by rate of energy loss.
Thinking soon centred on a Time
Projection Chamber (TPC), using a
argon-methane mixture at atmos-
pheric pressure and an applied drift
field of about 20 kV/m in a volume of
42 ms3.

Tracks of ionizing particles in the
TPC will be measured by recurrent
sampling of signals during the elec-
trons’ drift time of some 35 microse-
conds before they arrive at the end-
plates, where they are recorded by a
system of 3000 proportional wires
and 22 000 cathode readout pads.
The electrode configuration reflects
experience gained with the TPC used
at the PEP electron-positron ring at
Stanford.

An ingenious laser calibration sys-
tem will take care of field irregulari-
ties inside the TPC. Time Projection
Digitizer (TPD) and Time Projection
Processor (TPP) electronics will nat-
urally take care of the huge amount
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Not a reservation chart for concert tickets
but a diagram of four of the 18 sectors for
each end-plate of the ALEPH Time
Projection Chamber, showing the
arrangement of some of the 22 000 readout
pads.
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of raw generated data, only a small
-nroportion of which will actually cor-
¥spond to useful track informa-
tion.

A prototype (TPC 90, with end-
plates approximately the size of one
of the 18 sectors for the final version)
has been constructed and is now
being put through its paces, using
tracks produced by laser beams.

Development and construction
work for the TPC is shared by CERN,
Dortmund, Pisa, Munich, Trieste and
Wisconsin, with Dortmund and Glas-
gow supplying the calibration sys-
tem.

Inside the TPC will be the ALEPH
Inner Chamber (Imperial College,
London), a conventional cylindrical
small cell drift chamber (outer radius
280 mm, inner radius 128 mm). This
will provide additional tracking close
to the beam pipe and its signals will
provide an essential part of the pri-
mary electronics trigger.
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Inside the Inner Chamber, a
105 mm outer radius minivertex de-
tector (Pisa) will eventually be in-
stalled. Based on multi-electrode sil-
icon detectors, it will provide the
close tracking increasingly used
these days to detect the short-lived
particles which decay very close to
the interaction point.

Either side of the inner detectors
and at the centre of the end-caps will
be luminosity monitors (Copenhagen
and Siegen).

Inside the solenoid but outside the
TPC will be the electromagnetic calo-
rimeter, based on a 2 mm lead plus
wire chamber sandwich design pro-
viding good transverse granularity,
matched to the size of the produced
electromagnetic  showers, and
organized into ‘microtowers’, each
with three longitudinal sections. The
central barrel, made up of 12 11-ton
modules, will contain 48 000 micro-
towers, while a further 24 000 will

be in the end-caps, giving a total of
216 000 electronics channels.

The electromagnetic calorimeter
end-caps are supplied by the Ruther-
ford Appleton Laboratory and Glas-
gow, while the barrel involves a
French (Clermond-Ferrand / Ecole
Polytechnique / Marseille / Orsay /
Saclay) collaboration.

Outside the solenoid, the 120 cm
of iron which supports the rest of the
detector and provides the magnet
return yoke will be packed with in-
strumentation (1 cm? plastic stream-
er tubes) to measure the deposition
of hadronic energy and to pick up the
muons which penetrate the rest of
the apparatus. The instrumentation
comprises a total of 56 000 stream-
er tubes and a further 82 000 tubes
in the 9 m diameter end-caps. The
readout is organized into projective
towers. The hadron calorimeter is an
Italian effort, with Frascati providing
the barrel, and with Pisa and Bari sup-
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plying the end-caps.

The muon detector uses double
layers of streamer tubes to pick up
the muons traversing the iron of the
hadron calorimeter. The outer layer
will probably only come into opera-
tion after the initial electron-positron
collisions have been studied.

As with all experiments using high
luminosity colliding beams, great
emphasis is placed on ALEPH’s data
acquisition and handling system. A
fast first level trigger, using informa-
tion from the inner chamber, the ha-
dron calorimeter, the electromagnet-
ic calorimeter, the muon chambers
and the luminosity monitor, will act

within a few microseconds, priming
the TPC electronics and initializing
the second level trigger. Since beam
crossing occurs only every 23 micro-
seconds, this will not lose precious
information.

The second level trigger will mainly
use information from the TPC to en-
sure that tracks point back towards
the beam crossing point. This will
reduce the trigger rate to something
less than 10 Hz.

The final trigger will reduce the
data collection rate downto alevel (a
few events per second) suitable for
writing to magnetic tape for subse-
quent off-line processing. The devel-

opment of the triggering system is
supervised by Heidelberg and Ru-
therford. Fastbus electronics will be
prominent throughout.

There is no recipe for building a
detector for discovering the un-
known, especially when the un-
known is likely to involve rare and
complex particle interactions. How
ever the ALEPH team believes tha
its detector will be able to disintangle
much of this complexity, providing
an optimal instrument both for
studying the known and discovering
the unknown.

50 years of weak interactions

In the half century following Fermi’s
first formulation of the theory of nu-
clear beta decay in 1934, our under-
standing of weak interactions has
slowly developed into the modern
picture of electroweak unification,
crowned last year with the discovery
at CERN of the W and Z particles
which carry the weak nuclear force.

To commemorate and review this
half century of scientific achieve-
ment, a National Meeting of the ltal-
ian Physical Society was organized in
April in Bologna with the participa-
tion of many of the famous names of
weak interactions. This area of phy-
sics has always had a great appeal
for Italian physicists. Apart from Fer-
mi, one can think of Amaldi, Bernar-
dini, Cabibbo, Conversi, Maiani, Oc-

At the National Meeting of the lItalian
Physical Society in Bologna to
commemorate fifty years of weak
interaction theory : R. Gatto (left), M. Baldo
Ceolin, E. Fiorini (foreground).
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B. Pontecorvo (left) with A. Zichichi.

chialini, Piccioni, Pontecorvo, Puppi,
Rossi, Rubbia, and many more.

In parallel with the meeting, a
beautiful book has been published
which includes the papers presented
at the Bologna meeting together with
reprints of historical interest, starting
from Fermi’s landmark 1934 paper
sand going through to the discovery
Jof the W and Z particles last year at
CERN.

The 800-page book: ‘Fifty Years
of Weak Interaction Physics’, edited
by A. Bertin, R.A. Ricciand A. Vitale
and published by the ltalian Physical
Society, is available price 45 US dol-
lars (including postage and packing)

from Editrice Compositori, Viale Xl

Giugno 3, 40124 Bologna, Italy.

N. Cabibbo (left) with G. Occhialini.

Around the Laboratories

BROOKHAVEN
Large spin-orbit
effect seen

While the Alternating Gradient
Synchrotron was being modified to
accelerate a polarized proton beam
(see April issue, page 100), experi-
menters busily prepared their appar-
atus for experiments using this new
capability. The Michigan / Brookhav-
en / Maryland / Miami / Notre Dame
/ Rice / Texas A&M / ETH-Zurich
team headed by Alan Krischis aiming
to measure spin-spin effects in high
transverse momentum proton-pro-
ton elastic scattering using a polar-
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ized proton target. They plan to
study the large and totally unex-
pected spin-spin effects discovered
several years ago at the highest ener-
gy and transverse momentum which
were available at the old Argonne
ZGS.

In preparation for this polarized
beam/polarized target experiment,
they made a ‘low priority’ measure-
ment of large transverse momentum
proton-proton elastic scattering with
a polarized target but a conventional
unpolarized beam. The low priority
came from the firm theoretical belief
that there would be no significant
spin effects in this ‘'one-spin’ experi-
ment, even though the dramatic

.squared momentum

‘two-spin’ results from the ZGS are
still unexplained. Current theory can-
not easily account for any large spin
effects at high transverse momen-
tum, and it is even more difficult to
explain simple one-spin ‘spin-orbit’
effects. In fact, experiments at Fer-
milab and the CERN SPS have found
only very small spin effects out to a
transfer of
3 GeVZ2.

The team was able to run with a
beam intensity of almost 10'! pro-
tons per pulse, by using various po-
larized proton target tricks, including
a helium 3/helium 4 mixture in the
helium 3 evaporation refrigerator,
and pure ammonia beads radiation-
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doped at the Brookhaven National
Synchrotron Light Source. These
techniques allowed spin effects to be
measured out to a squared trans-
verse momentum of 6.6 GeV?.

To (almost) everyone's amaze-
ment, the resulting spin-orbit effects
in proton-proton scattering appear
to be huge. While theorists ponder
this unexpected new result, the ex-
perimenters are trying to find ways
to reach even higher transverse
momentum by using a still higher
intensity beam without boiling away
their cold polarized proton target.

Polarized beams
at Brookhaven
go higher

On 13 August, the Brookhav-
en Alternating Gradient
Synchrotron- supplied polar-
ized beams to experiments.
At a world record energy of
16.5 GeV, intensity was over
6 x 10% and polarization over
40 per cent. More details in
the next issue.

g-2 revisited

Some forty physicists gathered at
Brookhaven in June for a Workshop,
chaired by Vernon Hughes, to look at
the possibility of measuring the ano-
malous magnetic moment (g-2) of
the muon to even greater precision in
an experiment at the Brookhaven
AGS. Three previous experiments at
CERN have progressively pushed the
measurement to an accuracy of 7
parts per million. The new ideas en-
visage improving this by a further
factor of twenty.
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Relative behaviour of spin up and spin down
behaviour with large transverse momentum
(right) as seen recently in proton-proton
scattering with a polarized target by an
experiment at the Brookhaven Alternating
Gradient Synchrotron. The appearance of
such a large effect took most people by
surprise.
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The spinning muon behaves like a
tiny magnet and ‘g’ is the gyromag-
netic ratio, proportional to the mag-
netic moment. The reason for the
obsession with the nth decimal place
of g-2 is that the magnetic moment
of the muon is affected in a small way
by the effects of the electroweak
force. The more precise the meas-
urement, the more precise is our
examination of these electroweak ef-
fects.

The new Brookhaven possibility
would repeat the last of the CERN
experiments but using the higher in-
tensity of the AGS (a factor of fifty)
and recent technological advances in
magnets and  instrumentation.
Muons would be collected and
stored in a 5 m diameter, 5 T super-
conducting ring magnet, compared
with the 1.4 T ring of electromag-
nets used at CERN. The principal
technological challenge is to build
such a magnet with a field precision

of 0.1 parts per million.

It will take more work on this ang
many other aspects of the projet!
before a serious proposal can be for-
mulated, but many people are con-
vinced that the muon has much more
to contribute towards our new
understanding of the electroweak
force. It was the opinion of the
Workshop that more work was
worthwhile and that the experiment
might one day get underway.

FERMILAB
Working towards
antiprotons

The plans and preparations to obtain
circulating beams of high energy an-
tiprotons (for collision with protons)
continue to make encouraging pro-
gress. :

As tunnelling for the new antipro-
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Aerial view at Fermilab, showing in the
foreground the preparations for the new
antiproton storage facilities. On the right
is an arc of the large ring housing the
conventional and superconducting magnet
machines, and stretching away into the
distance are the fixed target experimental
areas.

ton storage facilities comes to an
end, the production of the necessary
hardware forges ahead, with some
80 per cent of the small quadrupoles
completed, while large diameter qua-
drupoles have left the agonies of the
prototype stage. Dipoles will follow.
Magnet installation will start as soon
as the new tunnel settles.
Meanwhile measurements at the
big Saver/Doubler ring have shown
that the four superconducting qua-
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drupole lenses at BO (the location of
the principal colliding beams detec-
tor) substantially shrink the cross-
section of the stored accelerator
beam, promising good proton-anti-
proton collision rates. The lens sys-
tem requires careful adjustment of
the tune and chromaticity of the ac-

celerator, while a special flying wire -

device is used to measure the very
small beam profile.
Teething troubles with the lithium

lens for the antiproton source and
with r.f. equipment have been cured.
Unless unforeseen problems occur,
Fermilab eagerly looks forward to its
first circulating antiproton beams
next year.

Industrial affiliates

The fourth annual meeting of the Fer-
milab Industrial Affiliates took place
in May, with the central theme of ‘In-
dustry and Large Scientific Projects
— Particle Accelerators and Projec-
tions into the Future.’

Construction of a super accelera-
tor will involve industrial participa-
tion on a scale unfamiliar to particle
physics. It will require participation
of many companies ranging from
corporate giants to small machine
shops. New innovative approaches
will be needed to cement these rela-
tionships.

A highlight of the meeting was a
Round Table that explored how in-
dustry could participate in projects
like the super accelerator. The Table,
chaired by Dick Lundy, included par-
ticipants from a cross-section of in-
dustries with expertise in technolog-
ies needed for a super accelerator.
Among the participants were Ray
Beuligman, program director of ener-
gy systems at Convair/General Dy-
namics ; Dick Rodenizer, manager of
systems and product engineering for
medical systems at General Electric;
C.H. Dustmann of Brown-Boveri in
Germany, now working on super-
conducting magnets for the HERA
project at DESY ; John Hulm of Wes-
tinghouse, one of the developers of
modern superconducting wire and a
member of the Board of Overseers
for the proposed US Superconduct-
ing Super Collider (SSC); Carl Rosn-
er, chairman and chief executive of-
ficer of Intermagnetics General ; Ryu-
sei Saito, chief engineer in the nu-
clear fusion division of Hitachi, now
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working on the Fermilab Collider De-
tector coil; and Ed Temple, head of
the US Department of Energy work-
ing group on the SSC. The diverse
perspectives of the participants led
to a lively exchange of views. In par-
ticular, the discussion illuminated a
range of industrial viewpoints from
the US, Germany, and Japan.

The Fermilab Industrial Affiliates
scheme was established in 1980 to
improve university-industry research
communications and to foster tech-
nology transfer from Fermilab. The
annual meeting provides an oppor-
tunity for research directors and se-
nior technical personnel from the Af-
filiates and other companies to visit
Fermilab. Participation in the meeting
included more than eighty people
from outside Fermilab. Some forty
US companies and six foreign con-
cerns were represented.

DESY
Experiments
for HERA

Now that construction work for the
HERA electron-proton collider at the
German DESY Laboratory in Ham-
burg has started, attention can turn
towards the experiments for this
novel machine, and at the end of May
an information meeting on HERA ex-
periments was held at DESY.

Even before construction work
started, preparatory meetings in Mu-
nich, Wuppertal and Amsterdam
(see September 1983 issue, page
256) had surveyed the physics prob-
lems which could be attacked with
the new machine, including the ex-
perimentalists’ requirements for
working conditions in and around the
machine’s beam intersection
points.

At the DESY meeting, it was re-
ported that following earlier sugges-

276

Plans for one of the underground halls for
HERA, showing the planned infrastructure
around the 5 m-diameter tunnel.
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tions the three new experimental
halls to be built outside the present
DESY site will be increased from the
planned 25 by 35 metres to 25 by 43
metres. Each beam intersection
point is to be placed so that there are

HERA project leaders Bjorn Wiik (right) and
Gus Voss pack up after the recent meeting
on experiments for the new HERA
electron-proton collider being constructed
at the German DESY Laboratory.

(Photo DESY)

HERA experiments

The next step for planning
HERA experiments is a dis-
cussion meeting in Genoa
from 1-3 October. Further
information from Peter von
Handel at DESY-DIB, Notke-
strasse 85, D-2000 Hamburg
52, Federal Republic of Ger-
many.
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Sketch of the proposed underground
physics Laboratory in the Gran Sasso
mountain near Rome, showing the
connections with the road tunnels.

ten metres free in the direction of the
30 GeV electrons and 15 in the direc-
gon of the 820 GeV protons.

The next step is a discussion
meeting to be held in Genoa from 1-3
October. Letters of intent, to be sub-
mitted before the end of June 1985,
will be examined by DESY's Physics
Research Committee. The recom-
mended experiments should then be
presented as technical proposals by
March 1986, and a final decision is
expected in June of that year. For the
first HERA runs, three installations
are envisaged.

Earthmoving work for the new
HERA South Hall began immediately
after formal approval for HERA was
announced (see June issue, page
183). The machine tunnel will be be-
tween 10 and 20 metres below
ground on a one per cent slope, fol-
lowing the surface. The original de-
sign called for a 5 m-diameter tunnel
in the straight sections and 3.2 m in
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the arcs, but it turns out to be cheap-
er to construct the whole thing 5 m
across.

The first quadrant of the tunnel
should be ready for installation work
in May 1986, with first circulating
electron beam expected in March
1988. More HERA news appears in
the new HERA Bulletin, to be pub-
lished four times a year by DESY-
PR.

GRAN SASSO
Call for proposals

A meeting of the International Scien-
tific Committee of the Gran Sasso
Laboratory was held recently in
Rome under the Chairmanship of An-
tonino Zichichi. The preparation of
the scientific programme of the un-
derground Laboratory is now at a
crucial stage. '

The Laboratory is located at the
Gran Sasso d’ltalia mountain some

100 km from Rome and involves the
largest underground excavation of
its kind ever undertaken. The initial
plans envisaged three experimental
halls (with their axes oriented to-
wards Geneva) each allowing the in-
stallation of a detector 9 x 9m?
cross-section. The total planned
cross-sectional area of the halls is
290 m?. There is some 1.5 km of
rock (4 x 10° m of water equivalent)
above the halls.

Excavation of the first of the halls is
now complete and work has started
on the connecting tunnels. A deci-
sion is now needed whether to pro-
ceed with the other halls as first plan-
ned or to switch to excavation of a
single additional hall as large as
possible. The decision is being dic-
tated by experience with the pre-
sently operating underground Labo-
ratories and by expression of inter-
estin particular types of experiments
for the Gran Sasso Lab from the par-
ticle physics community.

The experimental possibilities in
such underground Laboratories are,
of course, by now rather familiar.
They range from the study of nuclear
stability, neutrino astrophysics, so-
lar neutrino flux... to other new cos-
mic phenomena including magnetic
monopole searches.

The Laboratory is open to the full
international scientific community
and close contact and collaboration
with CERN is assured. All physicists
with proposals for underground ex-
periments are encouraged to make
contact with Antonino Zichichi at
CERN or at INFN, Piazza dei Capretari
70, 1-00186 Roma.

CONFERENCE
Instrumentation
at Novosibirsk

In March, over a hundred physicists,
including about forty from the USA
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and Western Europe, took partin the
Third International Conference on In-
strumentation for Colliding Beam
Physics at Novosibirsk, USSR. This
Conference series started in 1977,
also at Novosibirsk, as a Meeting on
Experimental Methods with Elec-
tron-Positron  Colliding Beams,
organized jointly by Stanford and the
Novosibirsk Institute of Nuclear Phy-
sics. The sequel to that meeting was
held at Stanford in 1982. Reflecting
the increased concentration on col-
liding beam physics, the Stanford
meeting was named the International
Conference on Instrumentation for
Colliding Beam Physics and this new
name has stuck.

The first day at Novosibirsk was
given over to review talks from the
main colliding beam Laboratories.
Participants then visited both the No-
vosibirsk electron-positron collid-
ers: VEPP-2M (collision energy 0.4
to 1.4 GeV) and VEPP-4 (3 to 11
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GeV), and were told about the devel-
opment of the VLEPP Linear Collider
Project aimed at the collision energy
range from 300 to 1000 GeV.

At each of the previous Confer-
ences, promising new techniques
were described and which went on
to become widely used. In 1977
came the idea of the Time Projection
Chamber (TPC) which in various ver-
sions is now very popular in existing
and planned detectors. Also widely
discussed then was the precise cali-
bration of storage ring energy using
resonant depolarization of the beam.
Later, this gave high precision mass
measurements of psions and upsi-
lons at Novosibirsk, Stanford, Cor-
nell and DESY.

At the second Conference the
RICH (Ring Image CHerenkov detec-
tor) idea was presented by T. Ypsi-
lantis. High resolution silicon strip
and charge coupled device (CCD) de-
tectors were discussed. At the latest

Participants at the recent Conference on
Instrumentation for Colliding Beam Physics
pose outside the entrance of the
Novosibirsk Institute of Nuclear Physics.

(Photo Yu. Ivanov and V. Petrov)

Conference, many reports were de-
voted to the applications of such de-
vices in forthcoming detectors fo'
LEP at CERN and SLC at Stanford. In
addition, G. Charpak presented a
new method for Cherenkov ring
imaging using the low pressure mul-
tistep chamber (see May issue, page
141). C. Akerlof from Michigan re-
viewed the development of high re-
solution detectors in recent years
and concluded that both silicon
strips and CCD detectors are now
successfully used in fixed target ex-
periments and feature in prepara-
tions for colliding beam detectors.
There was increasing attention
from experimentalists to BGO and
caesium iodide crystals as promising
materials for high resolution electro-
magnetic calorimeters. Liquid argon
calorimeters continue to be widely
exploited for both operational and
projected experiments. At the same
time a new version of a liquid ioniza-
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Novosibirsk Institute of Nuclear Physics
Vice-Director V.A. Sidorov describes the
development of the VLEPP electron-positron
linear collider project aimed at providing
300 to 1000 GeV collision energies with

an accelerating gradient of 100 GeV/km

in the linacs.

(Photo V. Petrov)

tion calorimeter was proposed by
J. Engler from Karlsruhe. It is based
on TMS (tetramethylsilane) which re-
mains liquid up to 27°C at atmos-
pheric pressure. Being free of cryo-
genic complications, this method
looks promising. First results were
presented showing a clear relativistic
particle signal from a TMS ionization
chamber. The near future will show
whether TMS could replace the pop-
ular liquid argon.
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Spark counters with localized dis-
charge (Pestov counters) may be-
come a real breakthrough for time-
of-flight measurements since their
resolution is about 25 ps. At the
Conference large area Pestov count-
ers (about one metre long) were des-
cribed for the first time by both No-
vosibirsk and Stanford groups. A
3 m-long counter is now in prepara-

‘tion at Stanford.

Considerable attention was given

to a recently developed operational
mode for proportional tubes and
chambers — the so-called limited
streamer mode. Many experiments
are now attracted by its advantages,
which provide large, nicely shaped
signals. A fresh idea, to use the lim-
ited streamer mode for the detection
of transition radiation, was an-
nounced by two groups from Ser-
pukhov and Yerevan. The idea is
based on the preference of the
streamer to be produced by an ioni-
zation cluster. So it looks feasible to
use the chambers in limited streamer
mode for the detection of clusters
produced by transition radiation on
the large (but thin) background of
relativistic particle ionization.

The Conference was successful
and demonstrated the growing
awareness of the problems of Instru-
mentation for Colliding Beam Phy-
sics, and the search for ingeneous
solutions.

CERN
School of Physics

The 1984 CERN School of Physics
was held from 11-24 June, at the
Ullensvang Hotel, Lofthus, by the
Hardangerfjord in Norway, with C.
Jarlskog and A. Halsteinslid from
University of Bergen as director and
deputy director.

Some 70 students from eleven
CERN Member States and another
few from nonmember states partici-
pated. As usual, the School was in-
tended mainly for young experiment-
al physicists, and the scientific pro-
gramme included five series of lec-
tures: C. Jarlskog on gauge theories,
R. Petronzio on quantum chromody-
namics, J. lliopoulos on grand unifi-
cation and supersymmetry, D. Haidt
on experimental tests of gauge theo-
ries, and J.D. Dowell on proton-anti-
proton physics.
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The Norwegian Physical Society’s annual
meeting in Bergen this year highlighted the
Norwegian effort in particle physics.

G. Kantardjian of CERN is seen here enjoying
the boat trip for the participants. The photo
was taken at 11 p.m.!

(Photo E. Lillestal)

In addition to the lecture series and

intervening discussion sessions
there were also a number of talks
including a presentation of the HERA
project at DESY in Germany, by B.
Wiik, random dynamics by H.B.
Nielsen, more on supersymmetry by
S. Rudaz and F. Ravndal, and a sur-
vey of Norwegian particle physics by
C. Jarlskog and E. Lillestgl. High-
lights from this year’s Neutrino Con-
ference were presented by I. Bigi,
and the new evidence for the top
quark from the UA 1 Collaboration at
the CERN Collider was discussed by
J.D. Dowell (see page 263).
Besides physics questions, what
seemed to intrigue the students
most was the strange behaviour of
our nearest star. Indeed a rather
common question put to the organ-
izers was ‘doesn’t the sun ever go
down?’. Fascinated by the bright
nights, many participants even
dared, and enjoyed, taking a short
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Central portion of the detector for a new
experiment (NA34) at the CERN 450 GeV
SPS proton synchrotron to study the
production of leptons (electrons, muons
and neutrinos). Some of the equipment has
a more than passing resemblance to what
was used recently around Intersection 8
of the CERN Intersecting Storage Rings.
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plunge into the fjord at midnight!
The social programme included an
excursion to Bergen and a visit to the
famous Vgringsfossen waterfall,
and a closing banquet during which a
‘Mr Fjord” was elected. Winner was
Jurgen Schukraft from Germany and
runner-up was J.D. Dowell.

From C. Jarlskog

Looking
to fix leptons

More than ten years have passed
since the “direct’ production of lep-
tons (weakly interacting particles) in
strong interactions was first seen in
experiments at Serpukhov, Fermilab
and the CERN Intersecting Storage
Rings. At first they were a great mys-
tery, but these days most of these
‘prompt’ leptons are assumed to
come from decays of heavy, short-
lived states, such as charm and

beauty particles, produced in the pri-
mary collisions.

However despite much effort
charm production rates calculated
from strong interaction information
have yet to be universally reconciled
with the observed levels of electron
production. In electron production,
the experimental situation is far from
satisfactory. The series of neutrino
‘beam-dump’ experiments at CERN
and Fermilab, which look for prompt
particles, fail to find total accord.
There are other riddles, such as the
origin of lepton pairs containing two
similarly-charged particles, and low
mass lepton pairs of opposite
charge.

To make a precision study of
prompt lepton production, a new ex-
periment (NA34) is being mounted at
the CERN 450 GeV proton synchro-
tron by a Brookhaven / CERN / Hei-
delberg / Lund / McGill / Montreal /
Moscow (Lebedev Institute and Phy-
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Single proton and antiproton production
rates at wide angles (high transverse
momentum) from proton-proton collisions
in the CERN Intersecting Storage Rings, as
measured by an Ames / Bologna / CERN /
Dortmund / Heidelberg / Warsaw team
working at the Split Field Magnet. These
rates, and in particular the large difference
between the proton and antiproton rates,
do not agree with primitive calculations
using single quarks and gluons. When
diquarks (quark pairs) are included, the
agreement improves dramatically.
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sical Engineering Institute) / Novosi-

.birsk / Pittsburgh / Rutherford / Sa-
vﬁlay / Syracuse / Tel Aviv collabora-
tion. The apparatus is designed to
trigger on and measure a variety of
muon, electron and neutrino final
states.

The primary SPS beam will be fo-
cussed down to less than 100 mi-
crons and hita small beryllium target,
matched to the 10 micron precision
of vertex measurement by silicon de-
tectors. The compact electron spec-
trometer, containing special drift
chambers to handle multiparticle
tracks with 80 micron resolution,
will track the electrons between the
vertex detector and a transition radi-
ation detector providing good elec-
tron-hadron discrimination.

The big electromagnetic/hadron
calorimeter will measure energy
flow, providing a valuable ‘missing
energy’ trigger to search for other-
wise invisible neutrinos. The calori-
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meter, composed at small angles of
uranium-liquid argon modules in
front with uranium-scintillator mo-
dules behind and at large angles, re-
flects the years of experience of phy-
sicists who worked at Intersection 8
of the CERN Intersecting Storage
Rings, many of whom figure in the
NA34 line-up.

The outer muon spectrometer
uses many essential components
from the NA3 experiment (CERN /
College de France / Ecole Polytechni-
que / Orsay / Pisa / Saclay) which
has made a long study of dimuon
production at the CERN SPS.

Diquarks in action?

The Ames / Bologna / CERN / Dort-
mund / Heidelberg / Warsaw colla-
boration which worked at the Split
Field Magnet of the CERN Intersect-
ing Storage Rings (ISR) made a spe-
ciality of studying the single particles

emerging at wide angles (high trans-
verse momentum) from proton-pro-
ton collisions.

Although these single particle
wide angle triggers are only a small
fraction of the debris produced in
violent proton-proton collisions,
their very clean signature provides
deep insights into the scattering me-.
chanisms at work when the protons’
quarks actually hit each other (see
May 1983 issue, page 131).

The experiment measured the
relative production levels of single
protons, antiprotons and positive
and negative mesons (pions and
kaons).

The relative levels of single posi-
tively charged kaons and pions is
found to be relatively constant over a
wide kinematic range, suggesting
that pions and kaons are produced
through the same scattering me-
chanism. If single protons, as well as
mesons, are produced by this me-
chanism, then the ratio of single pro-
ton production to that of all positively
charged single particles would also
have little kinematic dependence,
and moreover would be comparable
to the corresponding ratio of antipro-
ton production to that of all negative-
ly charged single particles. This is
not found to be the case.

The observed kinematic depend-
ence of these ratios, and the large
difference between the observed ra-
tios for protons and antiprotons,
does not agree with primitive calcu-
lations using the field theory of
quarks and gluons (quantum chro-
modynamics—QCD). However this
is not the first instance where primi-
tive QCD calculations have failed to
reproduce the observed behaviour.

One possibility is to resort to addi-
tional QCD (’higher twist’) recipes,
and the experimental group puts for-
ward diquarks—quark pairs—as a
candidate mechanism. Using stand-
ard techniques to calculate the di-
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quark composition of the proton, en-
couraging results are obtained, re-
producing the general features of the
relative single particle levels. How-
ever more information is needed be-
fore the role played by diquarks in
high energy proton scattering can be
clarified.

Other experiments have found
evidence for unexpectedly large pro-
ton yields in high transverse momen-
tum lepton-hadron collisions, which
could be due to a similar mechan-
ism.

COMPUTING
International
symposium

Recent Developments in Computing,
Processor, and Software Research
for High Energy Physics, a four-day
international symposium, was held
in Guanajuato, Mexico, from 8-11
May, with 112 attendees from nine
countries. The 'symposium was the
third in a series of meetings ex-
ploring activities in leading-edge
computing technology in both pro-
cessor and software research and
their effects on high energy phy-
sics.

Topics covered included fixed-tar-
get on- and off-line reconstruction
processors; lattice gauge and gener-
al theoretical processors and com-
puting; multiprocessor projects; el-
ectron-positron collider on- and off-
line reconstruction processors;
state-of-the-art in university com-
puter science and industry ; software
research; accelerator processors;
and proton-antiproton collider on-
and off-line reconstruction proces-
sors.

The bottleneck of computing is a
critical problem for most existing and
pending experiments. Many groups
recognize that finding highly cost-
effective, yet user-friendly solutions
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to the computing problem will be a
contribution to physics of the highest
importance. The major emphasis at
Guanajuato was on large projects
working in this area: the CERN/SLAC
3081/E emulator effort; the Fermi-
lab Advanced Computer Program’s
multi-microprocessor project; Ber-
keley's Midas Project; the Nevis
Data Driven Processor; and CERN’s
UA1 multiprocessor upgrade. With
the exception of the Nevis proces-
sor, all of these high priority efforts
are focusing on multiprocessor envi-
ronments with well-supported For-
tran. The projects differ in the num-
ber of nodes, ranging from fewer
higher performance processors in
the 3081 /E approach to hundreds of
microprocessors with the equivalent
of at least 2 VAX power each in the
Fermilab ACP project. With reasona-
ble confidence, one can expect that
next summer there will be available
the power equivalent of 50 VAX
11/780s for about the cost of one
commercial system.

Many reports were given on low-
level triggering systems for fixed-tar-
get and colliding-beam experiments.
Though sophisticated and powerful,
these systems did not show any
tendency toward a uniformity of ap-
proach as seems to be developing in
the Fortran multiprocessors for high-
level triggers and off-line comput-
ing.

Theorists and accelerator builders

Estudiantinas serenade attendees in the
calles of Guanajuato during a traditional
‘callejoneada’ at the Recent Developments
in Computing, Processor, and Software
Research for High Energy Physics
Symposium.

(Photo Tom Nash)

are also feeling the computing crunch
and are learning to ‘roll their own’
computers. At CalTech and Colum-
bia, grids of microprocessors have
been successfully assembled to at-
tack the lattice gauge calculation. At
Carnegie-Mellon, even a quantum el-
ectrodynamics calculation is being
treated in this manner. At the Ger-
man DESY Laboratory, a multipro-
cessor system has been constructed
for simulation of the HERA proton
ring. This appears to be a forerunner
of much future work on processors
for accelerator calculations.

Representatives of industry werd
present and were involved, along
with a few stalwart physicist allies, in
an intensive debate on the merits of
commercial turnkey systems versus
physicist-designed efforts. Industry
is certainly feeling the pressure from
the highly cost-effective multipro-
cessor/emulator efforts. The issue
for industry is to what extent the
activities in high energy physics fore-
shadow a potential market outside
this field. -

Finally, serious researcﬁ' in soft-
ware aimed at improving physicist
productivity was visible for the first
time at such a conference. One of the
most ambitious undertakings is Cor-
nell’s Gibbs Project which is trying to
develop a higher level than Fortran
(see June 1983 issue, page 172).
The idea is for physicists to write
down their problems, mathematics
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and algorithms, in a naturally reada-
ble form using standard scientific no-
tation and have this compiled auto-
matically to Fortran.

The intensity of efforts in comput-
ing research for high energy physics
throughout the world was clearly felt
at Guanajuato and the NIKHEF repre-
sentative volunteered Amsterdam
'as a site for another meeting in a
year.

From Tom Nash

At the recent Steamboat Springs
Conference on Particle and Nuclear Physics,
Wonyong Lee (Columbia) covered neutrino
interactions.
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Physics monitor

CONFERENCE
Steamboat for particle
and nuclear physics

The ever-growing number of topical
conferences normally reflects the in-
creasing specialization of physics.
Instead, the Steamboat Conference
on the Intersections between Parti-
cle and Nuclear Physics had the goal
of bringing together traditionally dif-
ferent areas of physics. In his sum-
mary talk, R.H. Dalitz (Oxford) de-
clared that a ‘valuable level of con-
structive interference’ was achieved

at Steamboat. Dalitz also noted that’

no constraints were apparent on the
energy range, which covered 10~8
to 10" eV; nor in the tools em-
ployed, which included. reactors,
deep underground experiments, bal-
loon experiments, as well as acceler-
ator beams.

The Conference, held from 23-30
May, brought about 275 high energy
and nuclear physicists to the isolated
village of Steamboat Springs, high in
the Colorado Rocky Mountains. Its
main purpose was to discuss coop-
eration and common interests be-
tween the two different fields. The
increasing interest in new facilities
and major upgrades made this meet-
ing seem especially timely. The con-
tacts between the two sets of physi-
cists were certainly aided by the
beauty and isolation of the setting.

Many people presented plans for
upgrades or new facilities, including
H.A. Thiessen (LAMPF Il at Los Ala-
mos), R.B. Palmer (AGS Il at Brook-
haven), E.W. Vogt (TRIUMF Kaon
Factory in Canada), J.S. McCarthy
(Southern Universities’ Research As-
sociation CEBAF), S.B. Kowalski
(Bates Electron Upgrade at MIT),
P.T. Debevec (lllinois Electron Up-
grade), L.S. Schroeder (Berkeley
Heavy lon Facilities), N.P. Samios
(Brookhaven Relativistic Heavy lon

Collider), R.G. Arnold (Stanford
NPAS Electron Facility), and P.F.M.
Koehler (Fermilab facilities). The au-
dience was prepared for this formi-
dable session on new facilities by
three very instructive ‘scholarly’ lec-
tures on the general nature of proton,
electron, and heavy ion facilities by
L.C. Teng (Fermilab), G.A. Loew
(SLAC), and G.R. Young (Oak
Ridge).

In the accelerator summary talk,
F.E. Mills (Fermilab) noted the trend
toward ‘standard’ configurations of
accelerator facilities: MIT's Bates as
a prototype for the electron linac-
recirculator-stretcher: heavy ion ma-
chines with several stages of strip-
ping and acceleration; high intensity
proton accelerators using a boost-
er/accumulator, a rapid-cycling
synchrotron, and perhaps a stretch-
er. Similarly, the Brookhaven AGS,
KEK in Japan, and Saturne in France
are developing a standard technolo-
gy for handling depolarizing reson-
ances in the acceleration of polarized
protons. Other new technical devel-
opments are cooling rings for nu-
cleon physics (Indiana) and possible
cooling techniques to balance beam
emittance growth in heavy-ion collid-
ers. An exciting new idea for using
plasmas to accelerate particles was
described by J. Dawson (UCLA).

The interesting new development
of ‘quantum hadrodynamics’ was
cited by J.D. Walecka (Stanford) in
his excellent introductory lecture on
Electroweak Interactions. QHD is a
more fully relativistic theory of nu-
clear constituents including meson
fields. This gives a simplified and
improved fit to nuclear charge form
factors in electron scattering and
dramatically simplifies the picture of
polarized proton scattering from
nuclei. The experimental situation in
electron scattering was reviewed by
J.H. Heisenberg (New Hampshire).

Both QHD and quantum chromo-
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dynamics were discussed in many of
the interesting lectures on hadronic
physics. G.R. Farrar (Rutgers) and
G. Bunce (Brookhaven) stressed
large transverse momentum tests of
QCD while J.W.Negele (MIT),
D.F. Geesaman (Argonne) and
S.E. Koonin (Caltech) stressed nu-
clear tests of both QCD and QHD.
H.J. Lipkin (Weizmann) gave an in-
spiring and amusing lecture on Quark
Model Spectroscopy while
Th. Walcher (CERN) described the
LEAR antiproton programme. D. Siv-
ers (Argonne) located the intersec-
tion of the particle and nuclear high-
ways at a corner labelled long-range
QCD. This theory uses lattice gauge
simulations requiring hundreds of
Cray-hours to perform even a mod-
est calculation with a grid size of
about 0.5 fermi. A new calculation
reported by J.Kogut (lllinois) in-
cluded Fermi sea quarks; and esti-
mated the first-order phase transi-
tion at a particle temperature of 200
MeV. ‘

In the lectures on Heavy lon Collid-
er Physics, both A.S. Goldhaber
(Stony Brook) and T.W. Ludlam
(Brookhaven) discussed the beam
energy and luminosity required to
reach deconfinement. One wants to
exceed an energy density of perhaps
2 GeV per cubic fermi and then
search for new phenomena as-
sociated with this unexplored region.
Signatures of a possible phase
transition may have been seen at Fer-
milab in a power-law dependence of
heavy fragment yield, and in the re-
cent Bevalac evidence for compres-
sion and flow of nuclear matter.
Goldhaber stressed that it is impos-
sible to predict exactly what will be
found in very high energy heavy ion
collisions. Heavy ion enthusiasts
hope for exciting discoveries about
the nature of quark-gluon plasmas
and the ‘stuff’ of the early universe.
Dalitz and Ludlam noted that recent
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cosmic-ray exposures by the Japa-
nese-American collaboration JACEE
and fixed target accelerator experi-
ments give a clearer view of the tar-
get-fragmentation region, however
only high energy colliding beams will
allow studies of the central region
and of energy densities above 3 GeV
per cubic fermi.

The ‘EMC effect’ (see July/August
issue, page 239) was discussed by
both G. West (Los Alamos) and
P.A. Souder (Syracuse). A recent
Stanford experiment (American U /
Rochester / Stanford / Bonn / Sa-
clay) confirmed the logarithmic de-
pendence of the ratio of heavy nuclei
to deuterium cross-sections in deep
inelastic scattering of electrons,
whereas the original experiment em-
ployed muons. Dalitz said the EMC
effect shows that ‘nucleons do not
add freely’ even in response to elec-
troweak probes; a hint of quark de-
confinement in heavier nuclei?

Dirk Walecka (Stanford) covered
electroweak interactions with nuclei at
Steamboat.

Particle and nuclear interests also
meet in strange-particle physics. Ac:
cording to P.D.Barnes (Carnegie'
Mellon) and R.A. Eisenstein (Carne-
gie-Mellon), introduction of strange-
ness into the nucleus with a kaon,
which does not change baryon num-
ber, adds very special properties. For
example, the tagged nucleon can
then move to states previously ex-
cluded by the Pauli principle. They
also discussed recent CERN and
Brookhaven data on the observation
of unexpectedly long lifetimes in sig-
ma hypernuclei; meaurement of the
small spin-orbit coupling in lambda
hypernuclei; and formation of highly
‘stretched’ hypernuclear states at
high momentum transfer. Eisenstein
said it would be difficult to go beyond
the present generation of experi-
ments without kaon beams of higher
purity and at least ten times more
intensity. .

R.K. Adair (Yale) gave an out-

CERN Courier, September 1984



standing review of the kaon decay
field. Both he and coordinator A.J.S.
Smith (Princeton) expect some signi-
ficant progress in strange particle
decay physics in the next few years.
Preliminary results from Brookhaven
and Fermilab on the ratio of decay
rates of neutral relative to charged
pion pairs are now challenging the
standard Kobayashi-Maskawa mod-
el for CP violation. Dalitz said he ex-
pected CP violation eventually to be
incorporated into conventional theo-
ry with second order effects but no
special interaction. The next neces-
sary improvement in CP experiments
is probably a brighter kaon beam. In
the next few years, several experi-
ments on rare decay modes, hoping
to reach significant tests of theory,
will go on line with major improve-
ments in beam, detector and analy-
sis technology. There were also im-
pressive lectures on symmetry tests
in Nuclear Physics by E.G. Adelberg-
er (Washington) and W. Haeberli
(Wisconsin)..

Carrying the Conference’s spirit
ptill further, D.F. Measday (TRIUMF),
pointed out that spin phenomena
were important in atomic, molecular,
nuclear, and particle physics. He also
said that progress in the field is
paced largely by the technical pro-
gress in polarized sources, accelera-
tors, and polarized targets. Work
was reported on higher-temperature
polarized targets employing deuter-
ium or hydrogen-deuterium mole-
cules, and on the KEK (Japan) laser-
pumped polarized proton source.
L.G. Ratner (Brookhaven) reported
on the successful acceleration of po-
larized protons to 10 GeV in the AGS
which involved navigating about 15
depolarizing resonances. Measday
indicated that the chapter on diba-
ryons was probably not yet closed,
and mentioned the recent result of
clearly isolating single-particle spin-
flip transitions with polarized pro-
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tons incident upon nuclei. Measday
closed by showing the totally unex-
pected spin effects found in a Brook-
haven AGS proton-proton elastic ex-
periment (see page 273), reported
by R.S. Raymond (Michigan). Meas-
day emphasized that this large spin-
orbit effect certainly was not ex-
pected, noting that he was a member
of the committee which recom-
mended rejecting the experiment.

The conference organizers de-
cided to arrange another meeting in
two or three years in a similar iso-
lated mountain spot in North Ameri-
ca. They hope again to maintain the
balance between particle and nuclear
physicists, since this certainly helped
to produce the unusual and vigorous
atmosphere at Steamboat, which led
Dalitz to remark ‘I have not attended
a meeting such as this since the
1940s when the nuclear, particle,
and cosmic ray physicists held joint
meetings. This Conference will prob-
ably be remembered as a watershed
for the fields of particle and nuclear
physics.’

SYMPOSIUM
Multiparticle Dynamics

How is the seemingly simple world of
quarks and leptons related to the
complicated phenomena that parti-
cle physicists see in their detectors?
This was the theme of the 15th Sym-
posium on multiparticle dynamics
held in Lund, Sweden, from 11-
16 June. Some hundred physicists
gathered at this latest annual meet-
ing of a series dating back to the first
symposium in Paris in 1970. The
1984 symposium was organized by
Bo Andersson and his experimental
and theoretical colleagues in Lund.
Apart from the many results from
the CERN proton-antiproton Collider,
a recurrent theme during the confer-
ence was the growing awareness of

the importance of quark "hadroniza-
tion’. Everyone knows that isolated
quarks have never been found in
Nature. Only those combinations of
quarks and antiquarks that form ha-
drons have been detected. The
dressing of the quarks to become
hadrons goes under the name ‘ha-
dronization’ and this process is very
difficult to describe theoretically
from first principles. Even the cur-
rently accepted theory for strong
quark interactions — quantum chro-
modynamics, QCD — has difficul-
ties. QCD has been shown to be a
good theory describing ‘small dis-
tance phenomena’ — small com-
pared to a hadron.

However it has so far been unable
to give clearcut answers on what
happens at distances comparable to
the size of the proton, distances of
obvious importance for the hadroni-
zation process. This was stressed
among others by Guido Altarelliin his
much appreciated review talk on the
status of QCD. Altarelli pointed out
that some of the problems in testing
QCD lie in our lack of understanding
of the hadronization problem.

Partly to remedy this, different
models have been proposed. One of
the more successful is the ‘Lund’
model, after its originatorsin Lund. In
this model, crudely speaking, the
quarks are connected by a stringlike
colour flux field which, provided
enough energy is available, is chop-
ped up into smaller strings and finally
into hadrons. This model has in fact
been so successful in reproducing
the experimental results that one
participant at the symposium re-
marked that it is even better than the
data. However, as the same partici-
pant reminded the conference parti-
cipants, you cannot explain a myth
by a miracle. It is evident that the
hadronization process requires much
more work by the theorists. Other
model calculations were also pre-
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sented, and the ideas by Brian Web-
ber and Giuseppi Marchesini seem to
be as successful as the Lund modelin
accounting for some of the exper-
imental results. It is based on pertur-
bative calculations with some extra
restrictions to take into account
among other things quantum inter-
ference effects.

Several speakers stressed the im-
portance of more detailed exper-
imental tests of these hadronization
models. In particular, it will be neces-
sary to perform precise studies of
production of strange particles, ba-
ryons, vector mesons, etc. Here, one
should mention the quantitatively
and qualitatively imposing data
which are now coming in from the
electron-positron  machines  at
DESY, Hamburg, and Stanford.
Another important branch of particle
physics where precise hadronization
studies are being performed is ‘soft’
hadronic reactions producing parti-
cles of low transverse momentum.

The next Symposium is to be held
in Israel in June 1985.

(From Bengt Svensson)

WORKSHOP
Inner space -
outer space

During the first week of May, the Fer-
milab theoretical astrophysics group
hosted an international conference
on science at the interface of particle
physics and cosmology/astrophy-
sics. The conference (Inner Space-
Outer Space) was attended by a very
diverse group of more than 200 phy-
sical scientists, including astronom-
ers, astrophysicists, cosmologists,
low-temperature physicists, and ele-
mentary particle theorists and exper-
imentalists. The common interest
which brought this diverse group to-
gether is the connection between
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physics on the smallest scale probed
by man — the realm of elementary
particle physics — and physics on
the largest scale imaginable (the en-
tire Universe) — the realm of cosmo-
logy.

The Fermilab conference was de-
signed to be a comprehensive re-
view of the status of the field. Infla-
tion, galaxy formation, proton de-
cay, the microwave background,
nucleosynthesis baryogenesis,

strings, monopoles, Kaluza-Klein
models, supersymmetry, free
quarks, and neutrino oscillations

were discussed at the conference.
All of these topics were of common
interest to both astrophysicists and
particle physicists.

In its infancy the Universe was
probably a hot soup of quarks and
leptons, closely resembling the con-
ditions created in very high energy
particle collisions. One of the intrigu-
ing connections between particle

‘Inner Space-Outer Space” was the theme
of a recent workshop hosted by the
Fermilab theoretical astrophysics group.
Symbolizing this merger of the two frontiers
of physics is this superposition of
photographs of a galaxy and of particle
tracks from a bubble chamber.

physics and cosmology is the possi-
bility that most of the mass in the
Universe resides in a yet-to-be-de{
tected sea of elementary particles
which are relics of the earliest mom-
ents of the Universe. Marc Davis
(Berkeley) gave an observer’s view
of the large scale structure in the Uni-
verse, and Jay Gallagher (Kitt Peak
National Observatory) presented the
evidence that there are more to gal-
axies than meet the eye: perhaps
most of the mass in a galaxy is notin
the form of stars. If so, it probably
exists in a dark spherical halo, possi-
bly comprised of exotic relics. Simon
White (Arizona) summarized the re-
sults of numerical simulations of the
formation of structure (galaxies,
clusters, etc.) in model universes
with different types of elementary
particles as the ‘dark matter’. Based
upon comparison of the simulations
and the observations which were
discussed by Davis, the preliminary
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conclusion is that the dark matter is
probably not massive neutrinos, but
might be more exotic particles such
as axions or one of the particles from
the ‘supersymmetric zoo’. On the fi-
nal day of the conference, J.D. Bjork-
en (Fermilab) discussed the pros-
pects for actually producing, at pre-
sent or future accelerators, some of
the more exotic (not yet known to
exist) particles which have been sug-
gested as candidates for the dark
matter.

In the 15th century, Copernicus
suggested that the earth is not at the
centre of the solar system. Bruno in
the 16th century took the Coperni-
can idea one step further when he
wrote that there are "... innumerable
suns, and an infinite number of
earths revolve around those suns...’
In the 20th century, it was discov-
ered that our solar system is not at
the centre of our own galaxy, and
that our galaxy is but one of billions in
the Universe. At the Fermilab confer-
ence, equally.heretical theories were
put forward in which the Universe we
wpbserve might well be only one
among many, that there may be
more than three spatial dimensions,
and that the matter of which we are
made (neutrons, protons, electrons)
may not be the dominant form of
matter in the Universe. It is just pos-
sible that one of these ultimate ex-
tensions of the Copernican principle
will be confirmed by high energy ex-
periments at Fermilab or elsewhere.
We all hope that the intrepid physi-
cists and astronomers working in
this field fare better than Bruno (who
was burned at the stake in 1600)!

On the platform at the closure ceremony
for the CERN Intersecting Storage Rings on
26 June, left to right: Herwig Schopper,
Kjell Johnsen, Viki Weisskopf, Giorgio
Bellettini and Gunther Plass.

CERN Courier, September 1984

People and things

The return of the key

The symbolic act of the return of
the ISR key culminated the closure
ceremony for the CERN Intersecting
Storage Rings on 26 June. The

key had passed from Werner Hei-
senberg (a theorist) to Edoardo
Amaldi (an experimentalist) when
the ISR was inaugurated in 1971.

It returned from Giorgio Bellettini
(the last Chairman of the ISR Exper-
iments Committee) to Viki Weiss-
kopf (doyen of theorists) who as
Director General of CERN in the
early 60s did much to promote

the construction of the ISR.

In his speech, Weisskopf claimed
that the ISR, by virtue of tremen-
dous technical success, had
‘changed the landscape of high
energy physics’. As a conse-
quence, all future projects for
achieving higher energies involve
colliding beams. He quoted Rabi

on the jump in energies that the
ISR made possible... ‘The ISR does
not just ask questions of Nature,

it grabs Nature by the throat and
forces her to speak.’

Kjell Johnsen, who led construc-
tion of the machine, reviewed its
record-studded history of technical
achievements. From the first ideas
of Donald Kearst and Gerry O’Neill
in the USA in 1957, it was a spec-
tacular journey to the world record
luminosity of 1.4 x 10%2 per cm?
per s, to 57 A in a single beam,
to loss-rates of only one particle
in a million per minute, to 60 hour
continuous runs, to stochastic
cooling...

Herwig Schopper thanked all
who had contributed to these suc-
cesses and Weisskopf concluded
with an exhortation to cherish
CERN's double role — a place of
scientific excellence and a symbol
of the United States of Europe.
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On people

Fourth recipient of the Einstein
Prize is Viktor Weisskopf. This
award was established in 1979,
the centenary year of the birth of
Albert Einstein, when its first reci-
pient was cosmologist Stephen
Hawking. Subsequently it has been
awarded to Swiss economist T.
Wahlen and British applied mathe-
matician Sir Hermann Bondi. The
prize is in recognition of achieve-
ments in science and general cul-
tural development, ‘in the spirit of
Albert Einstein’.

Astronomer Martin J. Rees of
Cambridge (UK) received the 1984
Dannie Heineman Prize for Astro-
physics at the June meeting of the
American Astronomical Society.
The award recognized his ‘pro-
found contributions to the theory
of galaxy formation and the theory
of jets and superluminal effects in
radio sources’:

At the Annual Meeting of the Nor-
wegian Physical Society, held at
the University of Bergen in June,
Bjorn Wiik received the 1984 par-
ticle physics prize awarded by
computer manufacturer Norsk
Data. He received the prize for his
outstanding work in elementary
particle physics, particularly his
contribution in the TASSO group
at the PETRA storage ring of the
German DESY Laboratory which
saw evidence for the gluon, the
mediator particle of strong interac-
tions.

Born in Eidslandet, Western Nor-
way, Wiik is professor at the Uni-
versity of Hamburg, adjoint profes-
sor at the University of Bergen and
project leader for the supercon-
ducting proton ring of the HERA
electron-proton collider now under
construction at DESY, Hamburg.
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At its meeting in June, CERN Coun-
cil reappointed R. Klapisch as Di-
rector of Research for three years
from July 1984 and appointed
Bernard Hyams as EP Division
Leader for three years, also from
July 1984, succeeding Alan
Wetherell. J. Andersson was reel-
ected Chairman of the Finance
Committee for a third period of
one year and R. Turlay was reap-
pointed Member of the Scientific
Policy Committee, both from July
1984.

The US Universities’ Research As-
sociation (URA) has announced
that Maury Tigner of Cornell has

“been selected as Director of the

research and development effort

to prepare a design for the new

US high energy physics facility —
the Superconducting Super Collider
(SSC). The US Department of Ener-
gy is currently considering support
of an R and D effort and conceptual
design phase for this project.

URA, a consortium of US and
Canadian universities which also
acts as the governing body of Fer-
milab, was selected by DOE to
coordinate the interim management
of the R and D and conceptual
design effort for the SSC. Within
URA, an SSC Board of Overseers,
chaired by Boyce McDaniel of Cor-
nell, supervises and assists with
this work.

UK Review calls for views
on high energy physics

In March of this year, the UK Advi-
sory Board for the Research Coun-
cils, together with the UK Science
and Engineering Research Council,
set up a Review Group, chaired by
Sir John Kendrew, to look at future
British participation in particle phy-
sics. The review was launched by
Sir David Phillips, Chairman of the

ABRC, and John Kingman, Chair-
man of the SERC, in the context
of concern about inadequate fund-
ing for a wide range of science
and engineering disciplines within
a fixed national science budget.
The funding of particle physics,
and in particular the UK contribu-
tion to CERN, takes a significant
slice of this budget and is therefore
a rather obvious target in times of
financial difficulty. (The UK Science
Budget for 1984-85 is £ 550 mil-
lion, of which £ 279 m goes to the
SERC. £ 53 m of this goes to par-
ticle physics, including £ 36 m for
the annual CERN contribution.)

It is not the UK Government itseli
which has initiated the review and
the Science Minister, Sir Keith
Joseph, has made it clear that,
should there be any recommenda-
tion for change to the present sit-
uation, it would be the subject of
full consultation with the UK's oth-
er European partners in CERN.

There is understandable appre-
hension that the review is taking
place under a financial ceiling for
all UK science. However there is
no apprehension at the prospect
of the review itself. It is a healthy
phenomenon that the vitality and
the contributions (broadly so de-
fined) of the different branches of
science should be examined from
time to time by responsible people.
And a review of particle physics
could hardly be better timed. The
subject has never been more
buoyant and CERN'’s standing has
never been higher. In addition, the
glorious tradition of UK physicists
in the science and technology of
particle physics is sustained today
with top quality participation in all
aspects of CERN’s work.

The Review Group has issued
an open invitation for the ‘submis-
sion of evidence’ citing five topics
in particular: '
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— the standing of the UK’s contri-
bution to experimental high energy
particle physics research;

— the relevance of experimental
high energy particle physics to the
totality of British science and the
education and training of young
scientists and engineers;

— the intellectual, technical and
iindustrial ‘spin-off’ from high ener-
gy particle physics;

— the standing of CERN and the
advantages and disadvantages of
such centralized international facil-
ities;

— new areas, or grossly under-
funded existing areas, of science
and engineering research that
would benefit from a significant
increase in funding.

All submissions should be for-
warded to the Secretary of the
Review Group — Dr. Keith Root,
Room 5/37, Elizabeth House, York
Road, London SE1 7PH UK.

SNS acceleration

rotons were accelerated to 550
MeV in the Spallation Neutron
Source at the Rutherford Appleton
Laboratory in June. This was the
maximum available energy at that
time, given the number of installed
radiofrequency cavities (four of the
six required to take the protons
to their design energy of 800
MeV). Just over 10’ protons
reached the peak energy. It is
hoped to achieve neutron produc-
tion at 550 MeV for the first time
at the end of this year.

Meetings

After the success of the initial
round of physics at LEAR, CERN'’s
new Low Energy Antiproton Ring,
it is only natural for physicists to
look ahead at further exploitation
of LEAR after the installation of
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the proposed ACOL antiproton
collector to improve CERN’s anti-
proton facilities. A LEAR Work-
shop ‘Physics with Low Energy
Cooled Antiprotons in the ACOL
Era’ is being organized in La Plagne
in the French Alps from 20-27
January 1985. Those wishing to
participate should write to J.-M.
Richard, c/o Mrs. A. M. Bugge,
Workshop Secretariat, CERN-DG,
1211 Geneva 23, Switzerland. The
scientific programme covers ma-
chine developments, new detec-
tors, proton-antiproton interac-
tions, spectroscopy, rare decays,
antiproton-nucleus interactions,
and ‘new ideas’.

After the successful Workshop on
Laser Acceleration of Particles held
at the Los Alamos Laboratory in
1982, a Second International
Workshop is being hosted by the
University of California at Los An-
geles (UCLA) from 7-18 January
1985. The idea is to focus the
efforts of the high energy, plasma
and laser communities on the ex-
ploration of laser techniques for
future ultra high gradient accelera-
tors.

In addition to media accelerators
(plasma beat wave and inverse
Cherenkov accelerators), far field
accelerators (inverse free electron
accelerator), near field accelerators
(grating and two-beam accelera-

The first particle physics detector to be
built in the People’s Republic of China and
installed at a Western accelerator has been
successfully tested in the Meson Bottom
test beam at Fermilab. The device is the
muon detector for Fermilab experiments
636/745 and is based on extruded
aluminium proportional tube counters.

A joint effort by a group at the Institute for
High Energy Physics Beijing, led by Xu
Shaowang and a group at the
Massachusetts Institute of Technology led
by Irwin Pless, the modules were built and
tested in China and then assembled at
Fermilab into an eight-plane array,
interleaved with steel. Seen here in front
of the detector in the test beam: (standing)
Mao Chengsheng, Tai Yongsheng, Seog
Oh, Don Goloskie, and John Harton,
(kneeling) Thornton Murphy, Xu Shaowang,
Mark Mars.

tors) and possible new schemes,
working groups will also be set up
in accelerator technology and laser
technology.

For applications and further infor-
mation, contact Chan Joshi, UCLA
Electrical Engineering, 7731 Boelter
Hall, or Thomas Katsouleas, UCLA
Physics Department, 1-130 Knuds-
en Hall, both at Los Angeles, Cal-
ifornia 90024, USA. Attendance
is limited to 100 and applications
should be received by 1 October.

The Sixth International Symposium
on Polarization Phenomena in Nu-
clear Physics will be held from 26-
30 August 1985 at Osaka, Japan.
Further information from Dr. H.
Sakai, Research Centre for Nuclear
Physics, Osaka University, Miho-
goaka, Ibaraki, Osaka 567, Japan.
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CEBAF (formerly NEAL)

The Continuous Electron Beam Accelerator Facility (CEBAF)
invites applications for positions of

ACCELERATOR PHYSICISTS
and
ACCELERATOR ENGINEERS

at this new facility for electro-nuclear research. CEBAF is a
4 GeV, high intensity, CW electron accelerator facility proposed
for Newport News, Virginia. The anticipated completion date is
1990. CEBAF is planned as a user oriented facility to be operated
for the US Department of Energy by the Southeastern Universi-
ties Research Association. It will be a single purpose facility
dedicated to research in electro-nuclear physics, with special
emphasis on the exploration of the role of quarks and gluons in
nuclear structure. The training of graduate students will be an
essential part of its mission.

Applicants for positions as Accelerator Physicists or Engineers
should have an advanced degree in physics or engineering, but
need not have accelerator experience. Some will have the oppor-
tunity to receive one-the-job training at existing laboratories.
Applicants for positions as Sr. Accelerator Physicists or Engi-
neers should have extensive accelerator experience ; managerial
experience would be an asset. Senior positions may have tenure
at a SURA institution.

Please send a curriculum vitae, list of publications, and the
names of three references to:

Prof. James S. McCarthy
Director of CEBAF
Department of Physics
University of Virginia
Charlottesville, VA 22901

CEBAF is an affirmative action/Equal Opportunity
Employer. Applications from non-US citizens are invited.

Research With
High Energy Heavy lons

Brookhaven National Laboratory

The Nuclear Chemistry Group in the Chemistry Depart-
ment at Brookhaven National Laboratory seeks appli-
cants for positions at the postdoctoral and junior scien-
tific staff levels for a new research program of studies of
nucleus-nucleus collisions at relativistic energies.
Injection of heavy ions from the Tandem Van deGraaff
Facility into the Alternating Gradient Synchrotron will
permit fixed target studies to be made at energies up to
15 GeV/A.

Applicants must have a background in experimental
nuclear science. Experience with studies of proton-
nucleus or nucleus-nucleus reactions using on-line
counter techniques and computer-based data acquisi-
tion systems is desirable. A resume that includes the
names of three references should be sent to:

A.P. Wolf, Chairman

Chemistry Department

Brookhaven National Laboratory

Associated Universities, Inc.

Upton, Long Island, NY 11973

An Equal Opportunity Employer m/f

I) Il ' Brookhaven National Laboratory
QD QD D Associated Universities Inc.

KERNFYSISCH VERSNELLER INSTITUUT
GRONINGEN
THE NETHERLANDS

Post-doctoral Position
in
Theoretical Nuclear Physics

The K.V.l. has a position at a post-doctoral level available
for a young nuclear theorist. The initial appointment will
be for a period of two years. Promotion to a permanent
position thereafter is not excluded. The appointment will
be with F.0.M., the Netherlands Foundation for Funda-
mental Research on Matter.

The Kernfysisch Versneller Instituut is a national research
institute in nuclear physics, jointly sponsored by the Uni-
versity of Groningen and by F.O.M. It has a broad exper-
imental and theoretical research program on nuclear
structure and heavy-ion physics.

Applicants for the above-mentioned position are re-
quested to submit, as early as possible but not later than
November 1, 1984, a curriculum vitae, list of publications
and the names of three persons who can provide letters
of recommendation, to:

Prof. A. van der Woude
Kernfysisch Versneller Instituut
Zernikelaan 25

9747 AA Groningen

The Netherlands.

"UNIVERSITY OF OXFORD

Temporary Lecturer
in Physics

The University wishes to appoint a temporary
lecturer in the Department of Nuclear Physics.
The holder will be expected to join the research
programme of the experimental particle physics
group which is engaged in experiments at CERN,
DESY, and FERMILAB, and in a search for proton
decay.

The appointment is for three years. Salary will be
within the range £ 7190 - £ 15085 (under
review). It is expected that a college association
will be arranged.

Applicants, giving the names and addresses of
two referees — who should be invited to write
immediately — should be sent to

Mr. M.S. GAUTREY
Department of Nuclear Physics
Keble Road

OXFORD 0OX1 3RH /UK

so as to arrive by 15th September 1984. Further
information may be obtained from Mr. M.S.
Gautrey.
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£%  MPE PLANUNGSREALISATION

You develop new ideas

and your own patents for profitable investments.

We realise

together with the inventor projects in the field of
electronic and mechanical devices.

Our success is based on a balanced strategy con-
sidering research and development as well as mar-
keting.

MPE PLAN AG
CH-8004 Ziirich
Tel. 01/44 21 45
ask for de Jonge

Superconducting Magnets for Medical Imaging

CRYOGENICS SPECIALIST

Oxford c £16k

Is it time for you to move to a company where personal
contribution and individual flair are not only appreciated
but actually encouraged? Oxford Magnet Technology is
just such an organisation.

Part of the Oxford Instruments Group, one of the UK’s
most successful advanced technology companies, we
now require a Senior Cryogenics Engineer to join a small
innovative team developing cryogenic storage vessels
and refrigeration equipment for MRI magnet systems for
use in medical scanning.

Ideally you will have considerable experience in some of
the following fields:

® Low temperature heat transfer

* Cryogenic vessel design

* Refrigeration equipment to 4.2K

® Heat exchanger design

Benefits include pension and life assurance scheme,
permanent health insurance, free BUPA, help with

relocation, and new custom-designed premises in the
Oxfordshire countryside. Please send CV's to:

Marion Taylor (CER/100)
Oxford Magnet Technology

Wharf Road, Eynsham omeD <I>
Oxford OX8 1BP MAGNET TECHNOLOGY

Tel: (0865) 880880

A MEMBER OF THE OXFORD INSTRUMENTS GROUP

-

® Gamme de fréquence: 100 kHz ... &
2 GHz

® Un seul potentiométre de réglage
pour toute la gamme de fréquence

Mode « phase-lock» pour utilisation
en bande étroite

Définition 300 Hz et 1 dB
Grande dynamique
Mémoire digitale de I'image

Grande sensibilité, limite de bruit
-120 dBm

Représentation générale
et service
pour la Suisse

ROSCHI
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Analyseur de spectre POLARAD 632 C

\

3000 Berne 31
Case postale 63

Télex 32137

Télécommunication SA Tesphone 031 442711

291



New books for graduates and research workers from

Oxford Science Publications
Theory of neutron scattering from

condensed matter 2 volumes

Stephen W. Lovesey, Rutherford Appleton Laboratory

A complete revision and up-date of the standard text by Lovesey and Marshall, The theory of neutron
scattering, incorporating 40 percent new material, including:

® new chapters on quantum fluids, multi-component fluids and diffuse scattering

® a greatly expanded bibliography

® more examples to elucidate theoretical models

® recent review articles and a list of books dealing with particular specialist applications

Topics include elastic and inelastic events in scattering from nuclei (volume 1), and electron plasmas and
magnetic ions (volume 2).

International Series of Monographs on Physics
Volume 1: 0 19 852015 8, 270pp., 23 line illustrations Volume 2: 0 19 852017 4, 310pp., 38 line illustrations
£30 each, Clarendon Press, to be published November 1984 - place your order now.

Gauge theory of elementary

particle physics
Ta-Pei Cheng and Ling-Fong Li

This new text will provide researchers and workers in high energy physics with a practical introduction to the
principal ideas in gauge theory and their applications to elementary particle physics.

® Covers recent advances in the increasingly important area of the application of gauge theory to elementary
particle physics.

@ Technique and methodology approached via simple exposition backed up by many illustrative examples.

® Derivations, some of well-known results, presented in sufficient detail to make the text accessible to
readers entering the field for the first time.

0 19 851956 7, Cloth, £35 0 19 851961 3, Paper, £15 544pp., 130 line illustrations, Clarendon Press, August 84

Concepts of particle physics voume 1

Kurt Gottfried and Victor F. Weisskopf

This book has developed from a course originally given at CERN. It presents the theoretical concepts necessary
for an understanding of present day particle physics, together with some indication of the experimental
phenomena these theories are intended to explain.

It reviews non-relativistic quantum mechanics and atomic physics, and develops relativistic quantum fields
theory and the other theoretical concepts necessary to make sense of the subnuclear world of quarks, leptons,
and gauge fields. 0 19 503392 2, £16, 180pp., 39 line illustrations, August 1984

Make sure you don’t miss these important new works. Order your copies now - from your usual supplier, or
in case of difficulty, send your order to Oxford University Press, 116 High Street, Oxford, OX1 4BZ, England.

Order Form Please supply me with: I enclose my cheque for £
copy/ies of Theory of neutron scattering from condensed Access/Visa
matter, Volume 1, at £30 each

Please charge £ to my credit card

____ copyies of Theory of neutron scattering from condensed Card no: Expiry date:
matter, Volume 2, at £30 each .

____ copy/ies of Gauge theory of elementary particle physics, Signature: Date:
Cloth edition, at £35 each Name:

___ copylies of Gauge theory of elementary particle physics,
Paper edition, at £15 each Address:
copy/ies of Concepts of particle physics at £16 each

Please add £1.75 per volume ordered to your payment to cover  If your credit card account address is different to your delivery address,
postage and packing. please fill in below:

Return to: Oxford University Press,

116 High Street, Oxford, OX1 4BZ, England.
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Now, for the first time, high energy
resolution from PIN silicon photodiodes
used as nuclear counters

The new S1723 silicon photodiode provides PMT's. Thus, the S1723 occupies a small

the low junction capacitance and high fraction of the space, and costs about half
shunt resistance needed for high speed as much when used with today’s solid
response and low noise. The UV response state amplifiers.
is particularly suitable for use with BGO Applications include scintillation detec-
and other scintillation crystals. A sensitive tion in the fields of high energy physics,
area greater than 100mma2 is provided in medical diagnostics and industrial instru-
a very compact package. mentation. Hamamatsu engineers will
This new detector is less than 3mm modify the S1723 or other detectors to
thick compared with 60mm or more for meet your needs.

Call or write for product bulletin and prices.

HAMAMATSU

HAMAMATSU CORPORATION ¢ 420 SOUTH AVENUE * MIDDLESEX, NEW JERSEY 08846 « PHONE:(201) 469-6640
© 1983 Hamamatsu International Offices in Major Countries of Europe and Asia.
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L'ordinateur personnel IBM
répond exactement aux exigences

de votre secteur d’activité.

Ou du vétre.
Ou du vétre.
Ou du vétre.

Bien que les secteurs technique et scientifique soient des do-
maines ou les activités different notablement les unes des autres,
on peut utiliser partout le méme outil de travail: 'ordinateur
personnel IBM.

Car, si l'ordinateur personnel IBM est extrémement per-
formant, il est également polyvalent et s'adapte par conséquent
facilement aux exigences des techniciens, des ingénieurs, des ma-
thématiciens, des chimistes, des physiciens, des concepteurs, etc.
Il offre, par exemple, la possibilité de connecter des appareils
de mesure, de contréle ainsi que des capteurs. Il dispose d'un
microprocesseur 8088 & 16 bits auquel on peut ajouter un pro-
cesseur en virgule flottante 8087. Il est en mesure d'exécuter
des graphiques, en couleurs si besoin est, comprend les lan-

GGK
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L'ordinateur

personnel IBM

destiné aux techniciens,
ingénieurs et
scientifiques.

gages de programmation APL, Pascal, FORTRAN et BASIC, ainsi
que le C et le Cross-Assembler. Des adaptateurs de commu-
nication (asynchrone, binaire-synchrone, SDLC) lui permettent
d'échanger des données avec d'autres ordinateurs.

Ces facilités de communication ne sont d ailleurs pas réservées
& l'ordinateur personnel IBM. Elles se retrouvent sur tous nos
produits de traitement des informations destinés aux secteurs
technique et scientifique. Un avantage décisif lorsque le volume
de travail s'accroit ou lorsque le besoin se fait sentir de disposer
d'un systéme d'information intégré.

L'ordinateur personnel IBM répond non seulement a vos
exigences, mais il est également prét pour affronter I'avenir.

Avenir compris
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NUKEM supplies:

Special Steel Vessels

Ultra High Vacuum Chambers
Beam Tube Liners

Incoloy 825
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Recorders for every application

Common properties
(SE 120, SE 420, SE 430)

@ Response time 0.5 s

® Accuracy 0.5%

@ \/oltage measuring ranges from 10 mV to 100 V
(variable from 1 mV) and from 100 mV to 250 V.
Current measuring ranges from 0.1 mAto T A.
Temperature measuring ranges for thermocouples of
types J and K (linearised characteristics, cold junction)

@ Electronic limit cut-out

@ Chart drive by quartz-controlled stepper motor

@ Chart speeds from 3 cm/h to 60 cm/h—electr. chart
positioning

@ Recording with ink or felt pen at choice

® Low power consumption

@ Low weight—integrated carrying-/tilting handle

SE 120

@ Single- and dual-channel flatbed recorder
@ Recording width 250 mm

SE 420

@ Single- and dual-channel vertical recorder
@ Recording width 250 mm

SE 430

® One-, two- and three-channel vertical recorder
@ Recording width 120 mm

Pen Sync

Compensation, controlled by micro-

SE 460-Series

@ VVT-or XY; ... Ys-operation at your choice

@ Recording width 250 mm

® Accuracy 0.3%

@ Response time 0.3 s, for X-axis 0.4 s

@ Electronic limit cut-out

@ Plug-in and module technique throughout, easy retro-
fit, extremely easy to service

@ \/oltage ranges from 0.05 mV to 200 V-and from 10
mV to 20 mV

@ Current ranges from 1 mA—-to 20 mA-to 2 A.
Temperature measuring units for thermocouple (line-
arized cold junction compensation) and Pt 100 resis-
tance thermometer (2-, 3-, 4-core vable at choice).
Calibrated zero, suppression manual and automatic,
logarithmic recording

@ 12 chart speeds from 1 cm/h up to 60 cm/min; Quartz-
controlled stepper motor

@ Electronic Paper positioning, forward/reversed,
progressive

@ Roll charts and folding pack generally provided, DIN-
paper, 32 cm long

@ Chart desk tilting out 45° for comfort of marking

@® Event marking (needle pulse) for each channel

Printer (SE 462/463)

Alphanumeric printer with display on thermosensitive
paper, on left hand side of chart, of 60 mm width, up to
24 signs per line, 5-x 7 point matrix, and marking trace.
Printed display of the set measuring parameters and of
the time, without external accessories, or respectively, of
entered texts without interfering with the analog recor-
ding via serial inter-
face-V24 or 20 mA

processors, of pen displacement without
loss of information in modular construc-
tion, with evaluation of maximum and
minimura values and averaging (digital
filter); can be subsequently built into
recorder (no additional case).

Transient

current loop, also control
and interrogating (sam-
pling) functions.

Recording

Digital storage up to five
channels allows recording
of rapidly changing ana-
log signals up to 150 kHz.
Transient recording with
the SE 460 series is as easy
as conventional recor-

ding—just plug-in a proper
transient measuring unit.

- GOERZ
L 4 gwgovg METRAWATT |

Felsenrainstrasse | - CH-8052 Ziirich - Tel. 01-3023535
1700 Fribourg - Tel. 037-2477 57
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Creatiwve Electromic Systems Sa CES
Let us introduce the most compact PDP 11/7¢ :

Thiz CAMAC (IEEE 583) packaged workstation offers the following specifications:

singie board computer ACC 2186: Typical applications include:
- DEC J-11 one chip processor with PDP 11/78 performance
- console interface at up to 38.4 KBauds - on-line data reduction systemss

1

second level trigger processors
pulse height analysis systeas

- fast 128 Kbytes dual-port memory
- true multiprocessor structure.

mini-backplane BP 2134: - mopitoring systems in difficult environment
- 4 dual slot 822 bus foramat - portable high speed data loggers
- opticnal ETHERWET interface {DEGNA) - laboratory automation systess
- optional GPIR (IEE-488) interface
- optional memory extensions and peripheral interfaces, % PDP,J11,RSX are registered trademarks of DEC
disk subsystem DSK 2135:

- 18 Mbytes high speed Winchester disk
- optional floppy disc or streamer for back-ups.

This system cutperforas top of range micros and runs standard DEC software.The norsal configuration runs
REX-11M with BASIC,CATY,FORTRAN and PASCAL.Moreover the software can be developped at the VAX host cosputer
level and down-line loaded for execution in the local workstatien.

@B
B wE g T AEAPE o T g

N ot

At CES, tomorrow™s systems are available NOW

For more information contact us, or your Iocal CES representative:

78.route du Pont-Butin Case Postale 122 1213 Petit-Lancy ! Switzerland

Tel: {822) 92 57 45 Telex: 421328 CES-CH [:“[MW[ HH:'I'MI“": smms
Belgium: Canberra Positronika  Tel:{54)321411 Hetherlands: Canberra Positronika  Tel:{@42)414355

North America: Bytech Eng. Vancouver  Tel:(4@4) 988413t Japan: Teyo Corp. Tel: {83) 2794771

France: ARtE Tel: {75)963548 Morth Germany: PCP Tel: {¢46)Ba2a4s

South Bermany: Silena Tel: {056)554621 England: Nuclear Enterprises Tel: {673)5212121

Italy: Silena Tel: {82)74906565



NKT ELEKTRONIK
CREATES

THE SOLUTION OF
TOMORROW

NKT Elektronik is in the forefront in digital optical
tele, TV and data transmission, plus fibre optical
measuring instruments and fibre optical cables —
thanks to = aunique cooperation between NKT,
/ the Technical University of
Denmark and the Danish
Teleadministrations.

NKT ELEKTRONIK 1s solidly based withinthe
NKT Group, one of the largest in Denmark.
The Group 1s divided 1nto hve sectors:

Non Ferrous Metals and Steel.

Elektronik

Brondbyvestervej 95, 2600 Glostrup, Denmark
Phone: +45 2 96 26 88, Telex: 33 761 nktron dk
Telefax: +45 263 13 20

Telecommunication, Energy, Installation,
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In technolo
always a step ahead

Laboratory digital display unit with special functions

Auxiliary power 110/220 V AC, 24V DC DIE
Readout LED/LCD 3% place, 4 place

One or two channel input 0...10V, 0(4) ... 20 mA
Additional outputs 0...10 V, 0i4) ... 20 mA, BCD parallel
Additional functions: Peak value memory, limit
contacts, differentiation, square root law
transfer unit, multi-channel, magnification.

HAENNI & CO. LTD.
3303 Jegenstorf
Switzerland

Phone 031/96 0011
Telex 911687

For = POWER REACTORS
= RESEARCH REACTORS
= PARTICLE ACCELERATORS
= /JSOTOPE SOURCES

BASE MATERIALS: Refractories, Polyethylenes,
Silicones, Clays.

ADDITIVES: Hydrogen, Boron, Lithium, Lead, Cadmium,
Rare Earths.

FORMS: Bricks, Slabs, Cylinders, Blankets, Pellets,
Casks, Castables, Pipe Shields.

OUR 25TH YEAR OF SHIELDING DESIGN AND MANUFACTURING
SEND FOR COMPLETE CATALOG

Woxj REACTOR EXPERIMENTS, INC.

963 Terminal Way, San Carlos, CA 94070-3278
415/592-3355 « TELEX: 345505 (Reactex SCLS)
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We provide easily built-in
safety in Know-how.

Well-founded informations give
you a personal lead in any
project management. Take for
example

constructlon elements

)y =

for specific use in experimental
physics, for panels, pipes,
shaped parts and combination
products.

Please request detailed infor-

mation. Mr H. Mauch will be glad
to advise you personally.

We offer a range that is based
on 25 years’ experience and
know how through successful
collaboration with field specia-
lists.

Stesalit AG
Kunststoffwerk

CH-4249 Zullwil/SO
Telefon 061/80 06 01, Telex 63182 ;

40 kV-1 MJ BANK FOR PLASMA

PHYSIC RESEARCH

@ ~ PASSONI &VILLA ...

Bushings and Capacitors Factory

Direction: 20124 MILAN - Italy
Via E. Oldofredi, 43
Phone: 02/6887045
Telex: 330420 PASVIL |

Production:

DC Generators
Impulse Generators
Filter and Discharge
Capacitors .

Spark Gaps

Voltage Dividers
Equipments for test and
research Laboratories -
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Electrical Products

and Services for GERN

DETENDEURS

pour haute et faible pression High YO'tage and low voltage
de gaz et liquide electrical installations.

Electric and electronic assembilies.
Engineering and construction.

Indoor and outdoor switchgear for
all voltages.

Control and monitoring systems.

Instrumentation and process control.

détendeurs a réglage manuel, trés grande préci-
sion avec soupape de décharge

diverses exécutions A
Pression de 0-1000 bar
NATIONAL ELEKTRO (suisse) SA.

Suisse subsidiary of National Elektro A/S, Norway.

8, Chemin Rieu Tel.: (022) 82 45 21
CH-1208 Geneva Int. CERN: 2387

-
détendeurs a déme i Hngers

grand débit dans petite pression différentielle v e do the
diverses exécutions . \

| The Shaw

| Automatic
Dewpoint

| Meter is unique.

: -~ METER
- aaric DEWPONT METE!
AUTO e

détendeur ainsi que soupape de sécurité pour

[ i - Isthere water Look at these unique
fa'?l-e pression d(.a gaz 5-210 mbar indryairorgas? Nowyoucan | features:Batterycheck
boitier en alu ou inox havethe answerfast,exact | switch—dial readings on air
membrane en viton ou PTFE and automatically. or gasirrespective of flow

Nothing could be simpler. rate— Automatic dry down
D d I d t t 1. Switchon. and calibration- Portable -
emandez fa documentation 2. Place fingertip over outlet| Government tested for safe

3. Chamber headrises. usein hazardous areas.

4. Read dial. G#P electronic Ltd
No more Thermometers — .
Graphs—Pumping - Bernerstrasse ]

cooIFi)ng - recc?atigng or CH 8064 Ziirich/Switzerland

mathematical gymnastics.

ZIMMERLI MESSTECHNIK AG

Schlossgasse 10 Telefon
4125 Riehen 1 061 67 54 54

Tel.: 01/64 4555  P. Euler

. Ck 2 GPEL
The Shaw Automatic Dewpoint Meter Telex: CH 822 38 .
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FLOWMETERS STOHR

ARMATUREN

Calibrated and non-

calibrated instruments for Valves
liquids and gas
type 1100 for
Available from our stock
in Zurich L E P
We ask for

your enquiries.

We are constructing |
and fabricating valves
corresponding to your

specifications — from

+ 600°C to -269°C

leakage rate
<10-? mbar I/sec.

HeranS lenses, mirs,

Quartz glass cuvettes, hatches,
disks, prisms,
rods, tubes

Triple prism in isotopic and homogeneous
SUPRASIL quality, deposited on the moon in
a retro-reflector-system as part of the

Apollo program. Stahr Precision guaranteeing security and

quality in nuclear reactors

F.X. Stohr GmbH & Co.
Armaturenwerk KG
Provinostr.22-Postfach111869
D-8900 Augsburg 11

Fernruf (0821) 553094
Fernschreiber 05-33528 stoehd

Ask for further information

Oerlikonerstrasse 88
tel. 01/311 4040
CH-8057 Ziurich

Heating, ventilation and air conditioning systems for
civil and industrial facilities.

Sanitary, firefighting systems and overpressure
units.

Fan coils systems for industrial building or combined
systems for office building or dwelling units.

Fumes and vapors exhaust systems, ventilation sys-
tems for workshops, factories and tunnels.

Refrigeration systems for general industrial users.

Different systems for nuclear industry including air and
fluids treatment and distribution.

Heat exchangers.
Pressure vessels.

Filters for collection of foreign matters contained in
fluids. .

Heat technology equipment approved by ISPESL —
RINA — LLOYD REGISTER — BUREAU VERITAS.

OLIVIIRDD

IREBIVIEEINIXEZLD sl

Head Office: C.so Orbassano, 402/14-10137 Torino
Tel.: 30.96.666 (5 lines in automatic selection)
Telex: 221.530 OLIDO |
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SCINTILLATORS
® Polyvinvltoluene
® Acrylic
® Liquid.
® Custom Fabrication
® Light Guides
® Wavelength Shifters
® Accessories

FOR A COMPLETE CATALOG
AND SPECIFIC DETAILS
CONTACT

ational ,
1agnostics

198 RTE. 206 SOUTH SOMERVILLE,N.J.08876
TELEX 6858083 ~ (201) 874-8696

Advertisements in GERN COURIER

Format A4 Monthly publication
All advertisements are published in both English and French
editions. Second language versions accepted without extra
charge.

Cost per insertion (Swiss Francs)
Space Actual size (mm)
(page) width by height 1 3 5 10
' insertion | insertions | insertions | insertions
/4 185 x 265 1630 1580 1530 1430
185x130

1/, 90 % 265 900 870 850 800

/a4 90x 130 510 480 460 440

Supplement for:

— each additional colour 1500 SwF

— Covers:

Cover 3 (one colour) 1930 SwF

Cover 4 (one colour) 2570 SwF

Publication date
Closing date for
positive films and copy

Screen (offset)

1st of month of cover date:

1st of month preceding cover date
The cost of making films and of
translation for advertisements are
charged in addition.

60 or 54 Swiss (150 English)
Advertisements cancelled after 1st
of month preceding cover date will

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. Written
in simple language and published simultaneously
in English and French it has become the natural
communication medium for particle physicists in
Europe, the USA, the Soviet Union, Japan—every-
where 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 Italy, Daresbury and Rutherford in the
U.K., SIN in Switzerland, Dubna and Novosibirsk
inthe USSR, KEKinJapan, TRIUMF in Canada and
Peking in China.

The annual expenditure on high energy physics
in Europe is about 1000 million Swiss francs.
The expenditure in the USA is about $ 400 million.
There is similar 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:

Advertising Manager

be invoiced. . " "
Advertising space is limited to 50% of contents and insertions gnE';hl\flgng:E'g'a
are selected on a strict first-come first-served basis. CERN

These rates are effective for the year 1984. CH - 1211 GENEVA 23

Tel. (022) 83 4103
All enquiries to: Telex 236 98
Micheline FALCIOLA / CERN COURIER - CERN
CH-1211 Geneva 23 Switzerland

Tel. (022) 83 41 03 Telex 2 36 98
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Ohara

Scintillation
lass,

Type SCG-1

Five times the light output of lead
glass...and a reasonable cost.

Our new SCG-1 scintillation glass has a per volume cost
roughly 50% higher than SF5 lead glass, but less than 10%
of the cost of sodium iodide. Resistance to radiation dam-
age is 100 times better than lead glass.

SCG-1 Characteristics:

Radiation Length (cm) 4.35
Refractive Index (nd) 1.603
Density (g/cm?3) 3.36
Linear Coefficient of
Thermal Expansion (100—-300°C) :

(10—7/°C) 108
Stimulation Wavelength (nm) 375
Fluorescent Wavelength (nm) ~ 429
Fluorescent Life Time (n. sec) ‘ 80
Light Output 5.0 times as high as SF5

SCG-1 must be protected from strong ultravxe! light, like
sunlight and mercury lights ~

Finely polished
to you
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i NEW I NEW = low cost

HVS 132 - 32 channels
high voltage power supply

Specifications : our NIM products :
— 3kV or 7kV — Quad AND/OR
- 0,5V steps — Logic delay

- 0,002% °C — Scaler 250MHz
— 10pA to 3mA progr. — Fan-out

— 30 mV RMS ripple — Discriminator

very easy local or
remote controls (RS 232)

All data for all channels as displayed !

SWISS MADE

Please write or phone
for information or for demonstration:

NITRONIC Weyernweg 35
CH - 2560 Nidau, tel. (032) 5168 10

JITT L I T
Serrated Gaskets  Ag

These gaskets have a solid steel core
faced with graphite

perfect for all pressures and temperatures

(4

I B
KEMPCHEN can supply you:

We are specialists in all gasketing problems.

Our laboratories are always seeking new solutions

for your problems.

Our engineers shall be pleased to advise you,

please contact them.

KEMPCHEN: Optimum solutions for gaskets,
packings and compensators

kechhen-WeberAG
CH-4349 RHEINSULZ

Telephone 064 / 6417 51
Telex 982 265 kwa ch

Pour vos imprimés
consultez

PRESSES CENTRALES
LAUSANNE S A

7, rue de Geneve Téléphone 021 205901
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LINDAPTER UNLIMITED

The applications of Lindapter are, quite literally
unlimited.

That's quite a claim to make for any product.
But, in the case of Lindapter, it's true — even we
don't know the full list of uses.

) Lindapter is simply an altogether more
cost-effective alternative to the conventional
nut and bolt — a universal system of fixing, in fact.
Our range is now so extensive that you can fix
every kind of factory or on-site application without
drilling or welding — so you save time and money.

Whatever you want from a fixing system —
availability, cost effectiveness. performance,
flexibility — Lindapter can provide it. And you'll
find it in our catalogue. Send for your copy now.

DATE... LINDAPTER UPDATE... LIND

Visit our stand at the
British Exhibition of
Measurement,Control and
Automation Equipment
9th-12th October 1984

MOVING?

Monika WILSON

ORGANISATION EUROPEENNE
POUR LA RECHERCHE NUCLEAIRE

EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH

Please remember to let us know
in good time. All notices of
change of address must be
accompanied by old and new
addresses. (Include label from
magazine wrapper.)

Any enquiries regarding subscriptions
should be addressed to:

CERN COURIER/CERN
1211 Geneva 23 Switzerland

BRUSSELS

CERN Courier, September 1984

Lindapter, Lindsay House, Saltaire Rd, Shipley,
| West Yorkshire, England. Tel: England 0274 586251,

Yes, | want to save time and money — send me the
Lindapter catalogue immediately. ccs

' Position

‘ Company

|
|
l Name =
|
|

| Address

Our 21 sets of

regulated power supplies
work on a 24 hours basis
to supply most of the parts
of the cyclotron of
Louvain-la-neuve.

100W to 500kW: to +1.10"5
some since 1975.

tel. (02) 52045 76
telex 22674 b

rue doct De Meersman, 37, B1070 Bruxelles
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Wandel & Goltermann

DIR-1

The DIR-1 Works All Night
without a Grumble

Previously you needed a tech-
nician to check data networks
as someone had to set up test-
loops and see that the test sig-
nal was correct. The DIR-1 can
now do everything the tech-
nician did and more. The DIR-1
has built-in intelligence and
can be operated 24 hours a day
from a central control centre.
Itis particularly cost-effective
when used at night.

The DIR-1 is connected to the
input of a DTE and is trans-
parent to normal data traffic. To
initiate test and diagnostic pro-
cedures it uses an address
which is set internally by the

user. The DIR-1 is so intelligent | Company
itwill not be activated by normal | gyeet

data traffic.

The DIR-1 has the following
capabilities:

* Automatic network diagnos-
tics

* Fault localisation

| Name

| Town/City

I Tel.

The DIR-1is one ofthe modules
in our DNE-2000 Data Network
Diagnostics System, but can
also be used for diagnostics in
its own right. It is ideal for syn-
chronous, character-oriented
networks, (e.g. BSC multipoint)
and also for all other networks
which are transparent to char-
acter-oriented control.

| Information Coupon

| Please send more info about

| © The DIR-1
U data network diagnostics
| g

E 4304 K

Country

| wandel & Goltermann

* Acts as a DTE during instal- | (Schweiz) AG

lation
* Measures availability, error
ratio and system delay time

| Postfach 254
CH-3000 Bern 25
Tel. (031) 42.66.44

| Telex32112wagoch

How to visit CERN

Comment visiter le CERN

Organized visits take place only on Saturdays, at 9.30 a.m.,
and/or 2.30 p.m. The visits last about three hours and are free.
The minimum age limit is 16 years.

Les visites commentées ont lieu seulement le samedi, a 9 h. 30
et/ou a 14 h. 30. Elles durent environ trois heures et sont
gratuites. La limite d’adge minimum imposée est de seize ans.

Please write or call:
Ecrire ou téléphoner:

Visits Organization / Organisation des Visites
1211 GENEVA 23 Switzerland

Tel. 022/83 40 52 or/ou 83 41 02
Telex 2 36 98
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Ready in 3 minutes!

A new record for
helium leak detectors.

And the HLT 100 Leak Detector from
Balzers offers even more outstanding
features ...

® No liquid nitrogen needed.

@ Automatic control, with amazing ease of
operation.

® Mounted on castors from maximum
mobility.

@ Short pumping and testing times for fast
location and repair of leaks.

@ Eleven sensitivity ranges and exceptional
zero stability.

® Rugged construction using proven
Balzers’ components — from the
turbopump to the mass spectrometer.

. For full details about these and the other
superior benefits of the new Balzers Helium
Leak Detector, just send us the attached
card.

BALZERS

Balzers Aktiengesellschaft  Arthur Pfeiffer
FL- Balzers Vakuumtechnik Wetzlar GmbH
Furstentum Liechtenstein  Postfach 1280
Tel (075) 4411 D-6334 Asslar
Telex 77 841 bag fi Tel. (06441) 8021
Telex 483 859 vacpf d

HLT 100 Balzers Helium Leak Detector

Name:

Company/institution:

Position/department:

Address:

Town: Post code:

DN172 A
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we your
electronic equipment

BERGOZ - CROZET - 01170 GEX, France (50) 41 00 89
Electronic Equipment Manufacturing

DEEHNGOLOGY
Components and
Engineering

e Coax and Waveguide
* Pressurization Systems
* Microwave Absorbers
¢ Monopulse Comparators
e Waveguide Switches
* Open Wire Switches

EXEMPLARY SPECIFICATIONS
¢ Coax Breakaways

MONOPULSE * Coaxial Switches
COMPARATORS ¢ Phase Shifters
(parameters are vaniable for each application)
Application. ........ Venus spaceflight tracking ¢ StUb Tuners
3D radars e DC Breaks

Frequency ................. up to 2500 MHz. ¢ Combiners
Power - average ..................... 40 kW
VSWR. ..ot 1.2 * RF Loads
Isolation - transmit . ....... ... ... . ... .. 50dB

- Sreceive ... ... 30dB
Insertion loss . .......... ... ... .. ... 0.1dB

Intermod products. . as low as 200dB down

DIELECTRIC COMMUNICATIONS
A UNIT OF GENERAL SIGNAL
A FORTUNE 250 COMPANY

TOWER HILL ROAD, RAYMOND, MAINE USA 04071

TEL. 207-655-4565 800-341-9678 TWX: 710-229-6890
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High Vacuum Chamber Section
CERN: Main Bending Types A & B

MBA l

=g s ‘~-:—.—‘[—‘%m
T

High vacuum chambers. Special section pipes.
Cryogenics. Engineering Construction in stainless-
steel, Titanium, Hastelloy, Inconel, Copper. Stain-
less-steel AISI316 LN DIN 1. 4429. Low magnetic
permeability.

Send enquiries.

éﬁé PRO-CU-RA

nw

IMPIANTI 8.R.L.

Via dei Guarneri 14

| 20 141 Milano, Italy.

Phone 02,/5390.281/5692.122.
Cable PROCURAMA, MILANO ITALY

Publicité dans le COURRIER CERN

Format A4 Publication mensuelle
Les annonces paraissent simultanément dans chacune des deux
éditions anglaise et francaise. Les insertions dans la deuxiéme
langue sont publiées sans supplément.

Prix par insertion (en francs suisses)
Espace | Surface utile (mm)
(page) largeur x hauteur 1 3 5 10

insertion | insertions | insertions | insertion;

/4 185x 265 1630 1580 1530 1430
185x 130

/2 90 x 265 900 870 850 800

a 90x 130 510 480 460 440

Supplément:

— pour une couleur 1500 Fr.s.
— pages de couverture:

Couverture 3 (1 couleur) 1930 Fr.s.
Couverture 4 (1 couleur) 2570 Fr.s.
Date de publication 1er du mois

Délai de réception des
films positifs et textes 1er du mois qui précéde

Les frais de fabrication des films et
de traduction des annonces sont
facturés a part.

60 ou 54 suisse (150 anglaise et
francaise)

Les annulations parvenues aprés le
1er du mois précédent ne sont pas
prises en considération.

La publicité est limitée a8 50% du volume de la publication.

Les commandes seront satisfaites dans |'ordre strict de leur
réception.

Ces tarifs sont valables pour I'année 1984.

Pour toute demande de renseignements, s'adresser a:

Micheline FALCIOLA / COURRIER CERN - CERN
CH-1211 GENEVE 23 SUISSE
Tél. (022) 83 41 03 Télex 2 36 98

Trame offset
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LARGE

CALORIMETERS?

XP2008
and XP2012
contributein UA1 and UA2
pp CERN experiments with

A completerange of modern PMTs for industry and physics Stability

T = s
cathode number stability pulse |resolution Llnearlty

PMT of linearity 137Cs

(m¢m) type |stages 16h{§/)0,)3pA 1-(()5/1)pA (mA) ) BBQity
20 | ¢ | Gonsistency

XP2008 | 32 |superA| 10
XP2012 | 32 | bialkali | 10

1 1

1 1
XP2202 | 44 | bialkali | 10 1 1 200 74 -
XP2212| 44 | bialkali | 12 1 1 250 7,5 RQSO'UtIO“
XP2030| 70 | bialkali | 10VB 0,5 0,8 40%) 7,2
XP2050 | 110 | bialkali | 10VB 1 1 40%) 75 Economy
*) with a specially tailored bleeder
Matching the BBQ emission meet the most critical parameter Philips Industries,

spectrum (BBQity), these PMTs for system resolution: GAIN STABILITY.  Electronic Components
and Materials Division,

We've set the standard for over 20 years -Eindhoven, The Netherlands

el PHILIPS

and Materials



- =GCALVAC-
SOCIETE DE PROMOTION AVILA

\\’\0, - EQUIPMENT England
I

8 = Hydroformed Bellows
V\ vacum components

H. GABUS

—

Quick connect patented
clamps.yacum components

EINHOLD)--

CHARLES REINHOLD Ing.

Edge welded
diaphragm Bellows

1, Chemin du Lac

7/ - GAD‘/A‘: == CH-1290 VERSOIX, Switzerland

Tel. (022) 55 24 23

PHYSIK INSTRUMENTE
=}

Micropositioning

with linear and rotary
positioners. Available
with micrometer or no
backlash worm gear
drives. Suitable for hori-
zontal or vertical mount-
ing. These modular

" i ) ) units can be combined
pm-positioner with stepping motor drives

with Piezo, Stepping Motor

or DC Motor Drives

Piezoelectric translators
for generation and mea-
surement of distance
variations to below

0,01 pm. Stepping motor
drives with resolution
up to 4000 steps/revo-
lution, controls with
IEC-Bus interface, pro-
grammable.

DC Motor drives for micropositioners; motorized micro-
meter drives; DC power supplies.

& Polyscience AG

Bleichistrasse 8
CH-6300 ZUG
Tel. 042/2215 33

~ VACRYFLUX '

310

A Tokamak magnet system (Large Coil Task)

mtemata@nai

Electronica’84
Miinchen ..
13-17 Novemher 1984

VAY VACUUMSCHMELZE GMBH - Griiner Weg 37 - D-6450 Hanau - Tel.: (06181) 362-1 $9
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upply current (UA)

Op-amp, low power, precision, fast...? OP-32!

We changed the old game of «low power or precision or speed». OP-32, the newest
member of our big family of micropower op-amps, has programmable supply current
from 1pA to 2mA. As speed varies directly with supply current, the frequency
,response can be matched to the application requirement. At ImA the bandwidth is
10 MHz. And offset is less than 300puV, gain far over 1 million. OP-32 runs on single or
dual supply, from 3...30V or £1.5...&=15V. Older brother OP-22, also programmable,
is slower, but also needs only one-fifth the current — it can even run on solar cells.
Cousins OP-20 and OP-21 are fixed-current Singles, draw 55/230puA and have slew
rates of 0.05/0.25 V/us, and gain over a million. OP-220/221 are Twin versions of

Bourns (Schweiz) AG, 6340 Baar
Tel. 042 /33 33 33 Telex 868 722

MY Precision
%J@Monoli’rhics

OP-20/21, and OP-420/421 even Quads. A fine family indeed! Meet them all, ask for SUBSIDIARY

their complete Data Sheets!

same Incorporated

Partout ot I'ceil
e .
Endoscopes

flexibles
a fibres de verre

pour l'inspection directe de corps creux
non accessibles aux yeux. ¢ 3-14 mm,
longueurs utiles 0,5-12 m. Eclairage

de l'objet par lumiére halogéne intégrée.
Alimentation par pile et secteur.

For optical
interior inspections...

boroscopes,
fiberscopes.

Ask for details.

';;] TECHNOKONTROLL AG

A 8049 Zirich, Imbisbiihlstr.144 Telefon 0156 56 33

POLIVAR S.p.A.

Via Naro, 72 P.O. Box 111
00040-POMEZIA (Roma)
Tel. 06/912 1061 Telex 611227 PLVI

Product line

Cast acrylic sheets, bars, blocks, scintillators,
light guides

CERN Courier, September-1984
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F157/1e

ROTRONIC POUR LELECTRONIQUE

Nos filtres sont des pro-
duits de qualité. Les tests
de fuite au brouillard de
paraffine sont les garants
pour une utilisation avec
de hautes exigences.

TELMAG

Noyaux en bandes découpées
selon B. S. 5347, DIN 41309, IEC 329

rotronic

Kanalstrasse 5, 8152 Glattbrugg, Téléphone 01/8101010 8040 zﬁfich, Badenerstr. 435, Tel. 01-4923211

EEEE 3NOINOYLO3 131 HNOod OIN%OH

I ROTRONIC POUR LELECTRONIQUE

Luwa SA
Filtres + Equipement de Protection
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The ELTEC-VMEbus-Line

v ofr o0l OO
SAT1 | RAM3S-~1 RAM

B GO Bt G

- ELTEC ‘ELTQC
«

EsEEznazae

Bxnk

N TE
ANALZXaNAL

TE84/68K

Software: sﬂftw
Operatingsystems: &E
Single user: CP/M®-68K, UCSD®-Pascal &
Multi-user: OS-9/68000 (real time),

Unix® and PDOS® in prep.
Languages:
Assembler, C-Compiler, Pascal-, Fortran-, Modula2,
PEARL, C-basic Compiler, Basic Interpreter

19”’ Housing TE84/68K
Flexible and versatile VMEbus housing!

8 or 20 slots for VMEDbus boards

unique /O Bus concept supporting VMS & VMXbus
5'"-or 8" Floppy disk drives and/or

5" Winchester drives in various configurations
Power supply meeting all VMEbus Rev. B specs.
Fan-cooled Power supply and card-cage

High Speed CPU Board

with Floating Point Processor
SAC-x/68K

680X0 CPU, 8-, 12- or 16-MHz, FPP
meeting IEEE Format, 64 Bit float,
ADD <10usec, 64 KByte stat. CMOS
RAM without wait states, 2 serial

170 lines sync/async, 1 Timer 24 bit,
2x 8 bit parallel port, 4 (E)EPROM
sockets JEDEC standard), 4 level
Bus arbitration module, debug moni-
tor in 16 KByte EPROM

RAMS512-1/68K

Dynamic RAM board with 2 Mbyte,
1MByte, 512 KByte or 256 KByte,
error detection via byte-parity,

16/32 bit data bus for future use,

260 ns access time, 380 ns cycle time

Analog I/0 Board

ADDA-1/68K

8 channel analog-digital converter,
resolution 12 bits, conversion time
8 usec, 4 digital-analog channels
12 bits, settling time 9 usec

Single Board Computer

with Floating Point Processor
EUROCOM ®-3

680X0 CPU, 8- or 12 MHz, 1 MByte
or 256 KByte dyn. RAM, Floppy
controller for 5" und 8" disk drives
single/double density, 2 serial

1/0 lines, battery backed CMOS
real time clock, Debug monitor

in 16 K EPROM

Parallel I/0 Board

APAL-1/68K

2 %24 inputs/outputs, max. output
currency TTL 64 mA, LED-status
display of each line, 2 timer modul-
es 24 bits, supports 4 different inter-
rupt levels

Colour Grafics Board

GRAZ-3/68K

Jumper selectable resolution
512x512 or 512 x 256, 50/60 Hz re-
fresh rate, 8 colours/grey scales,
fast vector generator, video output
R-G-B TTL or 1 Vpp, software sup-
ported by EPROMSs and listing

Representation in Switzerland:

SPECTRA
| | [\s

Further boards in preparation!

Bruno R. Fricker, dipl. Phys. ETH

Brunnenmoosstrasse 7, CH-8802 Kilchberg
Telefon 01- 715 56 40, Telex 53 249

elektronik mainz

Eltec Elektronik Mainz
Galileo-Galilei-Strae

6500 Mainz 42 - Postfach 65
Tel. 06131/50031 - Tx. 4187273



Das gute Ende fiir Bandkabel.
Speedy G 80.

Der neue Speedy G 80 Plostenver-
binder mit dazu passender Stift-
leiste entspricht DIN 41651, MIL-
C-83503 und BPO-D-2632. Damit
kann Speedy G 80 mit allen ver-
gleichbaren Produkten am Markt
gesteckt oder ausgetauscht werden.

Gasdichte, korrosionsfeste Ver-
bindungen ohne Abisolieren her-
stellen. Einfach, zuverlassig und
kostensenkend anschlagen. Das
sind die Vorziige, die Speedy G 80
bietet. :

Bei Speedy G 80 gibt es keine
Fehlsteckungen: jedes Steckerpaar
ist polarisiert. Die wahlweise Ver-
riegelungs- und Auswerf-Vorrich-
tung ermoglicht sicheres Kuppeln
und leichtes, kontaktschonendes
Trennen. Viele Kontaktoberfléchen
sind erhéltlich, um die Forderun-
gen Threr Applikation zu erfillen.
Und: Speedy G80 kann selbstver-
stdandlich mit all den zahlreichen
Speedy-Bandkabeltypen von
ITT Cannon verwendet werden.

t®
o

Mit Speedy G 80 wird Ihre Ferti-
gung noch rationeller. Ein guter
Grund, mit unserem Beratungs-
ingenieur oder Threm néchsten
Cannon-Distributor zu sprechen,
wenn Sie elektrische oder elektro-
nische Systeme schnell und kosten-
glinstig aufbauen wollen.

Cannon Electric CmbH
Biiro Schweiz
Herzogenmiihle 18
8304 Wallisellen

Tel. 01/8303888

Thr Cannon-Distributor:
Kontakt-Systeme AG
Gewerbestrasse 16
CH-8132 Egg/Ziirich
Telefon 01/98406 11

1M WY CANNON
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Our New Fast Encoding and Readout ADC System
for High Rate Analog Data Acquisition Applications, Real Time Systems,
Colliding Beam Diagnostics, and Energy Based Triggers in Particle Beam Experiments

Now, an ADC system with enough precision (8 to 11 bits) to achieve high signal to noise ratios and wide dynamic range,
but fast enough for real-time decisions: An ADC System that can be used for test and proto-type work and then expand
to a full scale data acquisition systems.

LeCroy introduces the System 4300 Fast Encoding and Readout ADC (FERA), our new high speed, low cost, high density,
analog-to-digital conversion system. Flexible modular design permits growth from single 16-channel ADC modules in exist-
ing CAMAC systems, up to multi-crate buffered installations with programmable real-time data processing.

The Model 4300 16 Channel FERA combines fast parallel conversion with an optimized readout scheme to achieve an
extremely high data throughput rate. For example, if the 272 channels shown above contain 20% valid data, they can be
digitized into 11 bits, have the pedestals subtracted, and be read out into the memory every 16 microseconds.

The Model 4302 Memory holds 16K of 16-bit words and can be loaded at 100nsec/word. An optional FERA Driver, the
Model 4301, distributes Gate, Clear and Test signals and includes a 12-bit DAC for calibration and testing. The crate may
be controlled by a Series 4800 CAB, Programmable CAMAC Processor which can perform complex algebraic operations
such as cluster finding on the data as well as further data compression.

For more information on FERA, contact your local sales representative.

Rue Cardinal-Journet 27, 1217 Meyrin 1-Geneva, Switzerland, 82 33 55. Offices: USA,
(914) 425-2000; Heidelberg, W. Germany, (06221) 49162; Les Ulis, France,
(6) 907.38.97; Botley, Oxford, England, (0865) 72 72 75. Representatives throughout
the world.




The world’s best power tubes
are used in the world’s most
important scientific programs.

Since 1971, when Varian EIMAC
introduced the one megawatt X-
2159/8974, we have been the
world leader in design and man-
ufacture of high power tubes for
scientific and communcation
applications.

Among the many users of
EIMAC tubes in high technology
fusion research, particle accel-
eration and other state-of-the-
art investigations are:

= European Organizations for
Nuclear Research (CERN) =
Fermi National Accelerator Lab-
oratory = Stanford Linear Accel-
erator Center = Lawrence
Berkeley Laboratory = Los Ala-
mos National Laboratory
(LAMPF and FMIT programs) =

Oakridge National Laboratory =
Princeton Plasma Physics Labo-
ratory = TRIUMF Laboratory
(University of British Columbia)
» GS| Darmstadt (FRG) = Culham
Laboratory (England) = CEA
Fountenay-au-Rose (France) =
Textor-KFA Julich (FRG) = GA
Technology (Doublet-3).

Power tubes developed and
manufactured by Varian EIMAC
used in the facilities mentioned
include the 8973, 8974, X-2062K/
9009 and Y676A/9013. These
tube types will be joined by oth-
ers in development to meet new
program requirements.

More information is available
from Varian EIMAC. Or the near-
est Varian Electron Device

Group sales office. Call or write
today.

Varian EIMAC

301 Industrial Way
San Carlos, CA 94070
415 « 592-1221

VARIAN AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Tel: (042) 23 25 75

Telex: 868-841

varian
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