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Thinking on experiments

“at LEP

From 16-20 June some 350 physi-
cists gathered at the University of
Uppsala in Sweden to take a first
look at the challenges of carrying out
experiments at the proposed large
electron-positron storage ring, LEP,
at CERN. The meeting was organ-
ized by the University and the Euro-
pean Committee for Future Acceler-

ors, ECFA. Tord Ekelof was Scien-
tific Secretary of the Conference and
helped to put together this brief
report, held over from our Septem-
ber issue which aiready contained
lengthy reports from the large inter-
national conferences on high energy
physics and accelerators.

An early look at the experimental
programme to be mounted on a new
high energy facility is necessary
because of the very long timescale
needed for the preparation of large
and complex detection systems, and
because the evolution of the experi-
mental programme can have an
impact on aspects of the machine
and, obviously, experimental hall
design. For example two meetings at

rrenia in ltaly set the scene for
experimentation at the CERN SPS
400 GeV proton synchrotron.

The Uppsala Conference was,
however, rather pre-Tirrenia in style
and aim. It tried to look at the differ-
ent ‘front-line’ experimental techni-
ques and their suitability for the
particular conditions of LEP, and to
identify techniques which would
benefit from more research and
development so as to be more thor-
oughly mastered by the time the LEP
programme takes shape. The benefit
of the Uppsala Conference was par-
ticularly noticeable in the absence
for many years of what used to be a
regular series of ‘International Con-
ferences on Instrumentation for
High Energy Physics’. The last in this
series was held at Frascatiin 1973
and at Uppsala there was much talk
of trying to revive some sort of re-
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Symbol used at Uppsala to convey what the
‘International Conference on Experimentation
at LEP’ was all about. It is expected that a
high proportion of the experimental
programme at the proposed large electron-
positron storage ring will be given to the
study of the postulated W and Z bosons.

The diagram shows the coupling of the Z°

to a W~ pair.

+

gular ‘experimentation’ meetings.
The Uppsala Conference was or-
ganized in the form of plenary ses-
sions with opening talks introducing
the machine and the known physics
interests. (As background there
were also the written reports pre-
pared by the ECFA LEP Working
Group chaired by Antonino Zichichi
and the ECFA Working Group on
High Energy Physics Activities in the
CERN Member States chaired by
John Mulvey.) These were followed
by invited papers on specific topics
— Particle identification, Calorime-
try, Track chamber spectrometers,
Data handling, Future developments
and LEP detector set-ups. There
were concluding remarks from Er-
win Gabathuler. Supporting this
were poster sessions where over
sixty presentations were made (a
number which in itself speaks for the
physics interest in LEP). These pos-
ter sessions were very popular and it

was difficult to drag their audience
away and back to the plenary ses-
sions. They generated lively informal
discussions and encouraged the pre-
sentation of new ideas as well as
tested techniques.

The following topics emerged as
requiring further attention. Posi-
tional accuracy: some technique is
needed to arrive at a measurement
accuracy along the wires of drift
chambers which reaches the same
precision as is achievable in the
directions transverse to the wires
(100 to 200 um). Particle identifi-
cation: firstly, time of flight measure-
ments need to be tightened up from
the presently achieved 200 ps re-
gion, using scintillators, to some
50 ps, using for example Pestov-
type spark gaps. Secondly, the pro-
duction of an aerogel with a refrac-
tive index as low as 1.006 would
help.Cherenkov methods of particle
identification. (The present lower
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Proposed detector design for LEP, which
emerged from the Les Houches Summer
Study in 1978 and subsequent work. Inside
the solenoid coil is the inner charged particle
detector of 1.8 m radius, surrounded by an
electromagnetic shower detector. The flux
return yoke serves as hadron calorimeter
and muon filter.
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limit of the index is around 1.02.)
Thirdly, it is important to demon-
strate in practice that the Cherenkov
ring imaging technique can be used
for particle identification with high
momentum particles and for large
solid angle detectors (approaching
4 7). Fourthly, the precise resolution
of the energy loss technique, dE/dx,
needs more study. At present many
of the detectors using this technique
are recording some 40 per cent
higher errors in their measurements
than expected. More effort should
also be given to the possible advan-
tages of pressurizing the gas and of
counting the primary ionization clus-
ters.

In the area of calorimetry, im-
provements in energy resolution are
desirable both in measurements of
electromagnetic particles (presently
at best 10 per cent over the square
root of the energy expressed in GeV)
and, particularly, of hadrons (pre-
sently at best 50 per cent over the
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square root of the energy expressed
in GeV). There is also a need to
improve the granularity of the detec-
tors, for example by using imaging
techniques.

For data collection and analysis,
there is a need for new methods in
the monitoring and control of huge
detection systems using, for exam-
ple, laser beams and fibre optics. The
use of distributed systems with
many computers dedicated to spe-
cific tasks {rather than a monolithic
approach) looks to be the way to go
at all levels of control and data col-
lection in very complex experiments.
There is a lot of interest in establish-
ing standards to be used throughout
the data handling system (from the
trigger to the off-line analysis pro-
grams). Apart from other advan-
tages, this would ease the participa-
tion in large experiments of small
groups from Universities.

The timescale in which some of
this work should be done was indi-

cated by Herwig Schopper, CERN
Director General designate. In 1981
there will be the first call for propo-
sals. The first approvals can
expected in the course of 1982 so
that teams can begin construction of
their detection systems for installa-
tion during 1983-85. Experiments
could then start in 1986. Only four
intersection regions will be envis-
aged initially and decisions will be
needed on how many experiments
to manoeuvre into these halls and to
get an optimal mix of large multipur-
pose apparatus and small special-
ized set-ups. Thought should be
given to the adoption of existing
proven systems to LEP conditions.
The distribution of the data analysis
burden should also not be over-
looked. Allin all, there are quite a few
things to be done before 1986 when
electron-positron beams could start
colliding in LEP.
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The Argonne ZGS in retrospect

Just over a year ago, on 1 October
1979, the Zero Gradient Synchro-
tron (ZGS) at Argonne National
Laboratory accelerated its last pulse
of protons. The accelerator, which
operated for about sixteen years,
played an important role in clarifying
the nature of hadronic interactions
during the period when this was of
2ntral interest in physics.

The productive lifetime of the
machine could have been longer but
budget restrictions, arising from the
desire to push the energy frontier
ahead in a time of constant overall
funding, resulted in the closing down
of lower energy programmes. Real
scientific obsolescence was never at
issue. The polarized proton pro-
gramme, to which the machine had
been dedicated during its last eight-
een months of operation, was pro-
ducing surprising and important
insights into the effects of spin at
both low and high energies. Similar-
ly, the experimental programme
using the unpolarized beam was pro-
ducing interesting results to the

nd.

The beginnings of the ZGS can be
traced to 1953, when a group of
Argonne scientists began to study
the design of possible high energy
accelerators. A number of schemes
were considered and in 1956 the
Atomic Energy Commission (AEC)
set some general guidelines about
the parameters and construction
schedule — the result was a
12.5 GeV proton accelerator using
zero gradient magnets with vertical
focusing being provided by the edge
fields of the octants. In 1957 the
design was approved and construc-
tion funding was authorized.

The ZGS was conceived to be a

The ZGS complex in its heyday. The 12 foot
bubble chamber area is at lower right. An
experimental hall is upstream of the chamber
and other halls are on the opposite side of
the ring.
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The early stages of construction of the ZGS
ring. The Injector Building, Lab and Office
Building, and Shop and Assembly Building
{on the right) are already looking civilized.
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regional facility to provide a powerful
research capability for the universi-
ties in the Midwest of the United
States. The Bevatron in California
and the Cosmotron, later to be fol-
lowed by the AGS, in New York
provided good facilities for high
energy physics on the west and east
coasts, respectively. The ZGS more
than fulfilled this mission and was
seminal in fostering new research
groups at many major universities
throughout the central United
States.

Its use was, of course, not re-
stricted to Midwest groups and over
the years 276 experiments were
performed by users from 84 institu-
tions in the USA and many other
countries. The close interaction with
the university community through
the ZGS Users Group, founded in
1958, and the system for the
approval of proposed experiments
served as a model for other Labora-
tories. In particular, the user physi-
cists had a strong voice in determin-
ing future directions of the research
programme, and they collaborated
with Argonne scientists and engi-
neers in the design and construction
of many kinds of new research tools.
The desire of university physicists to
have a more formal means of parti-
cipating in the management of
Argonne led to the founding of the
Argonne Universities Association,
which now plays an important role in
formulating Argonne policy and in
the peer review of its scientific pro-
grammes.

There were a number of pioneer-
ing aspects at the ZGS that became
standard features for accelerators in
later years. One of the more notable
was the heavy use of experimental
areas served by external proton
beams in which several experiments,
set up in series, could take data
simultaneously. The multiplicity of
simultaneous experiments was
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further increased by the develop-
ment of proton beam splitting. Dur-
ing the peak years as many as ten

simultaneous experiments were
provided with particles.

In addition to the accelerator itself,
a full complement of experimental
equipment was built. In the early
days particle separators, Cherenkov
counters, spectrometer magnets, a
meson focusing horn for the neutrino
beam and an array of bubble cham-
bers were brought into operation.
The first bubble chamber was the 30
inch hydrogen chamber, built by a
collaboration of Midwest universi-
ties, notably Wisconsin and Purdue.
This chamber had superb resolution
with good optics and a 3.2 T mag-
netic field. It was one of the most
reliable ever built, taking over ten
million pictures during its operation
in the separated beamline. Its exper-
iments covered the whole range of
SU3 spectroscopy induced by pion,

The 12 foot hydrogen bubble chamber at
Argonne where the use of large
superconducting magnets was pioneered.
The ZGS beam entered from the left. The
tank in the foreground contained liquid
helium for cooling the magnet while it was
in operation.

kaon and antiproton beams. A first
attempt to provide a polarized pro-
ton beam was also carried ou
here.

The 30 inch chamber moved to
Fermilab in 1971, where it provided
the first bubble chamber studies of
high energy collisions and is still
operated occasionally. Two other
conventional bubble chambers fol-
lowed the 30 inch into operation at
Argonne, the 20 inch Northwestern
University helium bubble chamber
and the 40 inch Michigan University
heavy liquid bubblie chamber.

The first practical demonstration
of superconducting magnets came
with the operation at the ZGS of a
10 inch helium bubble chamber in
1967. The magnet was built with
twisted cable made of superconduc-
tor developed at Argonne. During
the first experimental run 476 000
pictures were obtained in a 25 day
period. Most were of stopping nega-
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The final entry in the ZGS logbook on 1
October 1979: ‘0900 Beam is off. ZGS is
off.” The first entry in the logbook dates
back to 13 August 1963.

tive kaons in helium for the
Argonne/Carnegie Mellon collabo-
ration that had built the chamber.
This superconducting magnet is
now on display at the Smithsonian
Institution in Washington.

Neutrino physics was always con-
sidered a prime area of research for
the machine, and in June 1964 a
proposal was submitted to the AEC
to build a 12 foot hydrogen bubbie
chamber as a simple target for neu-
trino beams. Approval was given the
following January and in June 1965
it was decided to use a supercon-

ucting magnet. Despite the innova-

ve nature of many systems of the
chamber, the first pictures were
takenin September 1970. When the
chamber was closed down in 1978,
close to 7 million pictures had been
obtained for seventeen different
experiments. Although the career of
the 12 foot chamber has ended, the
pioneering superconducting magnet
lives on as part of the new High
Resolution Spectrometer being con-
structed at PEP by an Argonne/
Berkeley / Indiana / Michigan / Pur-
due/SLAC collaboration.

The prodigious amount of fiim
being produced by the Argonne bub-
ble chamber demanded rapid analy-

After pushing the button to turn off the ZGS
a year ago, Ron Martin (left), who was
Director of the Accelerator Research
Facilities Division for many years, addressed
the group gathered in the Main Control Room
to witness the shutdown.
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sis and this problem was success-
fully attacked by the construction of
a series of ‘POLLY" measuring
devices using the new idea of close
interaction between an on-line com-
puter and the operator.

Another visual device, a streamer
chamber, was -built by an lllinois/
Argonne collaboration and came
into operation in 1972. A series of
experiments was conducted on
backward production of mesons, as
well as studies of pion-pion elastic
and inelastic scattering.

A simple but well engineered
spectrometer was built to study
meson spectroscopy (the split A,
was used to set the scale of accuracy
needed!). The resulting detector,
called the Effective Mass Spectro-
meter (EMS), became the focus of
experiments in many other areas of
physics. During its eight years of
operation it was used for 21 experi-
ments, nearly half of them with the

polarized proton beam. In 1975 the
beamline feeding the EMS was
rebuilt using superconducting mag-
nets and, in its new form, was oper-
ated routinely for four years. At the
time of its commissioning, it was the
only superconducting beamline in
existence.

The need for wider ranges of
measurements in spin physics led to
the development of polarized tar-
gets. Beginning in 1965 with a sim-
ple target (using a lanthanum mag-
nesium nitrate crystal for an experi-
ment to measure the spin and parity
of the N*(2190) resonance in pion-
proton elastic scattering) a progres-
sion of targets were designed and
constructed at Argonne. The most
recent, PPT-1V, was used with the
polarized proton beam to measure
nine observables which allowed the
determination of the five proton-
proton scattering amplitudes. For
part of this programme a longitudi-
nally polarized target was used
together with a longitudinally polar-
ized beam.

The ZGS itself underwent con-
stant improvement during its life-
time. Development of diagnostic
devices provided better understand-
ing of beam characteristics. A new
set of vacuum chambers, made of
titanium and incorporating pole-face
windings to trim the main guide field,
were built and installed. The result-
ing simultaneous slow extracted
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beams to both external proton
experimental areas had very good
spill quality. An intensity improve-
ment programme was based on
negative hydrogen ion charge-
exchange injection and the use of a
rapid-cycling booster injector. Even-
tually, negative hydrogen ion injec-
tion alone accounted for the record
ZGSintensity of 7 x 10 '2protons per
pulse achieved during the last neu-
trino run in 1977,

The development of rapid cycling
synchrotrons led to the construction
of a 500 MeV machine initially
intended as the ZGS booster. It is
now in routine use as a pulsed slow
neutron source and serves a large
community of scientists for con-
densed matter studies.

In the original design of the ZGS,
consideration was given to the pos-
sibility of accelerating polarized pro-
tons and in 1970 this idea was taken
up again, since by that time a practi-
cal polarized proton source had been
developed for nuclear physics. Three
vears later the first polarized protons
were injected and accelerated to
6 GeV. With this achievement the
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ZGS became a unique source of high
energy polarized protons.

The accelerator also developed a
split personality — operating for a
number of months in the conven-
tional (unpolarized} mode and then
switching to operation with polar-
ized protons. This alternating system
continued until March 1978, when
the ZGS became dedicated exclu-

“sively to polarized beam operation.

In the fall of 1978 polarized deute-
rons were accelerated to 12 GeV
yielding an effective 6 GeV polarized
neutron beam. The polarized proton
beam intensity and polarization were
steadily improved and during the last
months of ZGS operation a beam
energy of 11.75 GeV and an inten-
sity of several 1019 protons per pulse
were achieved with a polarization of
70 per cent. '

In addition to its contributions to
high energy physics, the ZGS pro-
gramme, which was only a part of
the activities in a large research
Laboratory, has had spin-off impacts
on a range of technologies. Many
skills and devices developed for the
needs of high energy physics

Members of the Accelerator Research
Facilities and High Energy Physics Divisions,
along with others involved in ZGS operation,
on the last day of ZGS running.

{Photos Argonne)

research have been transferred over
the years to other programmes at
Argonne. The superconducting mag-
net group became expert in building
magnets for magnetohydrodynam-
ics, accelerator physicists are work-
ing on controlled thermonuclear
fusion, the solar energy programm
is developing a non-imaging light
concentrator first built for a Cheren-
kov counter, and the negative
hydrogen ion injection technique is
crucial to the success of the Intense
Pulsed Neutron Source. A major
new programme that grew out of the
accelerator activities is heavy ion
fusion which is now under intense
development. It is clear that the
energies and talents that created
and exploited the ZGS while at the
same time looking for new areas to
explore, constitute an invaluable
resource for other high technology
programs.

The research programmes of the
Argonne high energy physics groups
are being continued using Fermilab,
PEP, and LAMPF. In addition the
expertise in accelerator technology
is being brought to bear on problems
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of antiproton cooling and collection
at Fermilab and the challenge of
accelerating polarized protons on
the Brookhaven AGS.

This article provides only a skeletal
picture of the activities centred
around the ZGS. Nothing has been
said of the many people who dedi-
cated a good fraction of their careers

o the programme and its achieve-
ments but, at the Symposium on the
History of the ZGS held in Septem-
ber 1979 at Argonne, it was appar-
ent that all of the participants were
proud of their associations with the
ZGS and viewed its passing with
regret. The proceedings of the sym-
posium, published by the American
Institute of Physics (AIP Conference
Proceedings No. 60), provide a
graphic view of the ZGS era, ranging
from political climates to scientific
and technical achievements.

Schematic drawing of the 7 GeV VEPP-4
storage ring configuration at Novosibirsk.
The linac is powered by a gyrocon and feeds
a synchrotron, known as B4, with both
electrons and positrons. The previously
existing storage ring VEPP-3 is used to boost
the energy before transferring the particles
to VEPP4. There are three beam collision
regions in series in the same straight section.
The central position is occupied by the
magnetic detector MD-1 which is part of

the magnetic lattice. The detector OLYA is

in another.
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Around the Laboratories

NOVOSIBIRSK
VEPP-4 begins
experiments

The 7 GeV electron-positron storage
ring VEPP-4 at the Institute of
Nuclear Physics, Novosibirsk, has
beenbroughtinto action at low ener-
gies (up to 3 GeV per beam) and has
started experiments in the J/psi par-
ticle mass region. The maximum
luminosity achieved sofaris 3x 1028
per cm2 per s at 1.85 GeV with
currents of 0.85 mA per beam.
VEPP-4 uses a modified configu-
ration of the VEPP-3 storage ring as
injector. VEPP-3 is operated as a
booster and is fed by the B-4 syn-
chrotron at an energy of 350 MeV
operating at 1 pulse per second. The
synchrotron receives electrons and
positrons at 7 MeV, positrons com-
ing from a convertor bombarded

with 45 MeV electrons from a high
current linac. The linac is powered by
a gyrocon (the new technique of
producing rf. power invented at
Novosibirsk which was described in
our July 1977 issue, page 231)
operating at 30 MHz with a power of
60 MW and pulses of 11 ms.

The VEPP-4 ring itself has two
arcs of magnets of 45 m radius
arranged in such a way as to leave
two straight sections, one 40 m long
(used for injection and r.f. cavities)
and one 55 m long (used for three
beam collision regions in series). The
central collision region will have a
magnetic detector, MD-1, with
transverse magnetic field which is
part of the magnetic lattice of the
ring. MD-1 will be installed towards
the end of this year and initial oper-
ation has been carried out with other
magnets inits place. One of the other
collision regions has the detector
calied OLYA already installed and it
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The magnetic detector MD-1 with the upper
part of the magnet removed. It is hoped to
complete the detector and install it in VEPP-4
before the end of the year.

{Photos Novosibirsk)

is this detector which has been used
in the first experiments.

The r.f. system for the main ring
will also use a gyrocon and it is
delays in bringing this unit into
action which have limited initial
operating energies to those corre-
sponding to the J/psi mass, since
the alternative existing r.f. power
sources could not cope with the
synchrotron radiation at energies
near 7 GeV. It is however expected
to push the energy per beam to
5.5 GeV before the end of the year
and thus carry out a detailed study of
the upsilon mass region. The first
experiments have included very pre-
cise measurements of the psi and psi
prime particle masses using the
technique developed on VEPP-2M
where the K and phi measurements
were improved also using the OLYA
detector (see June 1977 issue, page
192). The technique uses the reso-
nance depolarization of electron and
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positron beams, polarized in VEPP-
3, to give an absolute energy of
calibration to better than 1074 The
resulting data gives the J/psi mass
as 3096.93 £ 0.09 MeV and the psi
prime mass as 3686 + 0.1 MeV, an
improvement in accuracy by a factor
of more than twenty.

DARMSTADT
Heavy ion beams for
the future

A new facility to provide higher
energy beams of heavy ions has
been designed at GSI| Darmstadt. It
consists essentially of adding a
synchrotron to the upgraded existing
UNILAC linear machine so as to
move the peak energy up to 14 GeV
per nucleon. The new machine goes
by the name of SIS for Schwerlonen
Synchrotron.

The interest in heavy ion beams is

widespread for research into many
aspects of nuclear and atomic phy-
sics as well as radiobiology and
radiotherapy. The linear accelerators
Superhilac at Berkeley and UNILAC
at Darmstadt are now providing
beams of many types of ion up to
10 MeV/amu. For very refined ex-
periments in this energy range the
30 MeV tandems at Daresbury and
Oak Ridge are coming into action.
They will be joined by cyclotrons at
Caen {GANIL), at Michigan and pos-
sibly at Munich (SUSE).

The converted proton machines —
the Dubna Synchrophasotron, the
Berkeley Bevalac and Saturne |l at
Saclay — extend the energy as high
as 3.5 GeV/amu though for a more
limited range of ions at present. For
the future there are proposals at
Tokyo (the Numatron synchrotron
and stacking ring) and, to cover an
energy range up to 20 GeV/amu, at
Berkeley (the VENUS project allow-
ing collidingbeams —see December
issue 1979, page 4086), at Dubna
(the Nuklotron) and at Darmstadt
{the SIS).

For SIS it is hoped to develop ion
sources to provide currents as high
as 10 mA, stripping off electrons to
produce highly charged states which
are most useful for acceleration. The
injected currents into the upgraded
UNILAC, used as injector for the
synchrotron, are hoped to provide
two or three orders of magnitude
higher ion beam intensities than pre-
sently obtainable.

For the synchrotron ring, conven-
tional magnets were selected rather
than superconducting because of
the faster rate at which they can be
pulsed. The ring, almost 800 m dia-
meter, will have 128 bending mag-
nets and 80 quadrupoles. The bend-
ing magnets will be of the window-
frame type capable of a peak field of
1.8 T. The vacuum will be down to
107" torr so as to retain the inten-
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sity with allion charge states. The r.f.
system will have 12 cavities which
will need to cover frequencies from
0.83 to 7.6 MHz to cover the energy
range for all types of ion.

An upgrade of UNILAC to provide
peak energies up to 25 MeV/amu
and higher intensities is already
under way. This will serve also to
improve its suitability as an SIS
injector. Construction of prototype
SIS machine components has
started.

KARLSRUHE/
JULICH
SNQ project

For about a year a study has been
under way in the Federal Republic of
Germany (particularly at the nuclear
research centres of Karlsruhe and
Jilich but with participation from the
Universities, industry and other re-
search centres such as SIN and
CERN) to design an accelerator facil-
ity for research with neutrons. It is
nown as SNQ (Spallations-Neu-
tronenquelle) and a preliminary de-
sign report has been issued.
Research with neutrons has
moved to accelerator-based facili-
ties in recent years since this is the
only feasible route to higher neutron
fluxes than can be obtained from
nuclear fission reactors. The high
fluxes, both quasi-continuous and

pulsed, are required for experiments
in the physics of condensed matter,
chemistry, biology and medicine,
and there are some applications in
nuclear and particle physics, in par-
ticular for neutrino experiments, as
well.

These research interests have
been reflected in the number of pro-
jects which have been proposed. Los
Alamos has a neutron laboratory at
the 800 MeV LAMPF proton linac
and a storage ring is being built to
extend the neutron research possi-
bilities. From next June pulses will be
available for the production of neu-
trons from the 500 MeV synchro-
tron in the BSF Booster Synchrotron
Facility at KEK. At Argonne, physics
with neutron beams beganin 1978
on the Booster which had been
intended for the ZGS, and the IPNS
Intense Pulsed Neutron Source is
being prepared (see September
issue 1978, page 301). At Ruther-
ford an 800 MeV proton synchro-
tron is being built as the SNS Spal-
lation Neutron Source (see May
issue 1976, page 170), to replace
the NIMROD proton synchrotron.

The goal of the design study in
Germany is a neutron source with
time-averaged thermal fluxes com-
parable with those of a high flux
fission reactor and with time struc-
ture optimized for thermal neutron
scattering. Proton pulses with
0.5 ms pulse width and 100 pulses

per second were specified for the
SNAQ. For this reason the study set-
tled on a 1.1 GeV proton linear
accelerator as there is now confi-
dence in the feasibility of high inten-
sity, high energy linacs. The power
requirements and particle losses
should be lower than in an equival-
ent synchrotron. The linac is 550 m
long and has two injectors so as to
have a source in reserve. The first
seven accelerating tanks are of
Alvarez structure, each 12 m long,
operating at 108 MHz to give an
output energy of 105 MeV. The rest
of the linac consists of 64 tanks of
disc and washer structure operating
at 324 MHz. It is hoped to achieve a
peak output current of 100 mA and
an average current of 5 mA,

As an option for shorter pulses of
even higher intensity, a ‘compressor
ring’ is envisaged to stack the parti-
cles and then send them to the
neutron production target with sin-
gle turn ejection. A ring of 60 m
diameter has been studied to cater
for high space charge, to stack the
trains of incoming particles from the
linac and to eject a compressed
pulse cleanly.

Schematic drawing of the components of
the proposed SNQ spallation neutron source
now under study in the Federal Republic of
Germany. A 1.1 GeV linac (1) would feed
an experimental hall (2), the neutron
production target (3) and the neutron hall
{4), with, as an option, a compressor ring
{5) and possibly a second target for the
production of short high energy pulses.

LINAC[1.1GeV] 75
\ 4
b 3
1
2
B 550m
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A lot of study has gone into target
design to minimize problems of heat
and maintenance, and to maximize
the flux of neutrons produced by
spallation. The resulting design has a
lead target wheel rotating between
water moderators.

Studies are continuing and a final
report is expected in May 1981.

CERN/ILL

Looking for neutron-
antineutron
oscillations

CERN is one of the participants in a
new experiment which illustrates
well a trend in physics thinking.
Recentlyithas become clear that the
continual quest to simplify our de-
scription of Nature could be on the
verge of a major new breakthrough.
With the once separate theories of
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weak and electromagnetic phenom-
ena now apparently unified, theoreti-
cians are becoming bolder and are
proposing ambitious ‘grand unifica-
tion’ schemes which encompass
both the strong and the electroweak
interactions (see November 1978
issue, page 116).

One outcome of these latest pro-
posals is that the proton, traditionally
considered a stable particle, could in
fact be unstable (see May 1979
issue, page 116), and experiments
are under way to put the grand
unified theories to the test by looking
for signs of proton decay (see May
issue, page 114, where incidentally
the project in a Utah silver mine
should have been attributed to Har-
vard/Purdue/Wisconsin and not
Harvard/Pennsylvania/Wisconsin).

As the proton is the lightest
baryon, its instability would mean
the end of baryon number as an
absolute conservation law. Exact

A CERN/Padua/Rutherford/Sussex
collaboration is to carry out an experiment
at the high flux reactor at the Institut Laue-
Langevin (ILL), Grenoble, to look for the
neutron-antineutron transitions predicted by
some grand unified theories. It will use the
H18 cold neutron beam, seen here in use
for a previous experiment by a Bayreuth
team looking for neutron electric charge.
The H18 beam exit is on the right.

{Photo ILL)

conservation laws in physics, such
as those of energy momentum and
electric charge, are the resuit of deeg
symmetries. However no symmetry
has yet been found to account for the
apparent conservation of baryon
number, and physicists are justified
in looking for its violation.

To this end, some new particle
physics experiments are leaving
their traditional stamping grounds at
high energy accelerators. Proton
decay studies are being mounted
deep underground, and now a new
type of experiment, looking for a
different manifestation of baryon
non-conservation, is scheduled for
the high flux reactor at the Institut
Laue-Langevin (ILL), Grenoble.

It has been suggested that the
neutron and its antiparticle could
mix. While this is inconceivable in
conventional terms, it is allowed in
grand unified schemes in much the
same way (although for different
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reasons) that the two neutral kaons
(which also are mutual antiparticles)
can mix in weak interactions. This
would mean that particle states con-
tain both neutron and antineutron
components giving, in principle, a
continual oscillation between neu-
trons and antineutrons with a defi-
ite cycle time. The new experiment,
be carried out by a CERN/
Padua/Rutherford/Sussex collabo-
ration, will look for signs of such
neutron-antineutron transitions.

Current grand unified theory
dogma gives a proton lifetime of the
order of 103" years, which implies
that neutron-antineutron oscilla-
tions could take place over a cycle of
about a year, although much shorter
oscillation times cannot yet be ruled
out.

Neutrons {(and therefore antineu-
trons) carry no electric charge, but
neutrons and antineutrons have
equal but opposite magnetic mo-
ments. Thus neutrons and antineu-
trons have different energies in a
magnetic field, which would sup-

ess any mixing. In order not to spoil
the oscillations, the experiment has
to be carried out in a very low mag-
netic field. Because of the different
interaction properties of neutrons
and antineutrons with matter, the
search also has to be carried outin a
high vacuum.

In addition, the experiment re-
quires a high flux of neutrons, to-
gether with a long observation time
for any given neutron. This led the
experimenters to choose a beamline
using cold neutrons. Reactor core
conditions provide high flux, but the
large average temperature of the
neutrons restricts the observation
time. On the other hand, loss of

The high energy instrumentation of the
future ? A water-cooled ‘Fastbus’ crate built
for an experiment at Brookhaven.

{Photo Brookhaven)
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coherence on the walls and the low
density of ultra-cold neutrons would
reduce the sensitivity of experiments
using neutron storage vessels,
which would otherwise appear at-
tractive propositions. _

The ILL cold neutron beam will be
passed through a 3 metre vacuum
chamber, magnetically shielded by
three concentric layers of mu metal
to minimize effects due to the earth’s
magnetic field (the residual field is
estimated to be some 1074 gauss).
Any antineutrons would be detected
by total absorption in a lead/scintil-
lator sandwich — the annihifation of
an antineutron would release some
2 GeV of energy and produce parti-
cles. The apparatus is housed in a
20 cm thick iron blockhouse, and an
anticoincidence counter minimizes
stray events from cosmic rays.
Further cosmic ray shielding is pro-
vided by the concrete and steel clad-
ding of the ILL reactor and experi-

mental hall. The experiment is sche-
duled to begin running in October.

Some of the participants in the
collaboration are used to working at
nuclear reactors, while others have
a particle accelerator background.
This unusual combination of skills
gained from both high energy and
low energy studies is well-suited
to a search which, if successful,
would transform new physics think-
ing into experimental fact.

BROOKHAVEN
Catching the Fastbus

The development of standard inter-
face techniques, like CAMAC, has
been one of the big spin-off suc-
cesses in high energy physics. How-
ever despite CAMAC’'s widespread
use in high energy physics and in
laboratory instrumentation in gener-
al, it has become evident in recent
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years that something else is required
which offers increased speed, scope
and flexibility to cope with the more
stringent demands of new experi-
ments.

The Fastbus data acquisition sys-
tem has emerged as one of the
leading contenders to inherit the
CAMAC mantle. A first application,
using fast integrated circuits, has
been implemented at Brookhaven in
an experiment (using over 200 scin-
tillation counters) which looks for
delicate symmetry breaking effects
in kaon decays (see June issue, page
1586). First operation has been satis-
factory.

The requirements of the data
acquisition system are similar, but
not identical, to those of a computer.
The Fastbus solution, although
based on computer bus (data path-
way) design, has been tailored to
meet the needs of high energy phy-
sics.

Itis very quick— in fastest mode a
32-bit word can be transmitted in
something like 40 nanoseconds. It is
segmented so that many different
processes can be handled simulta-
neously, and can be configured to
suit a wide variety of experiments.
Single segments can accommodate
small experiments while mulitiple
segments can be brought togetherin
large numbers for big experiments or
major detectors.

Over 4 x 109 storage locations are
available, and the computer-like
architecture of the system makes
interfacing to computers easy, so
that rather than taking the data to
the computer, the computer can be
brought to the data.

Modules built so far at Brook-
haven include a data processor, an
interface to an external PDP-11
computer, coincidence latches with
3 nanosecond resolution (providing
the main input path for event data), a
scaler, a microclock, a 60 nanosec-
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ond memory and a predetermined
time module for synchronization and
input/output handling.

With the advent of Fastbus, its
designers can foresee systems with
computer-set parameters, and ex-
periments with computer-controlled
trigger logic. This could have a major
impact on experimental procedure.

TOKYO/KEK
Muon BOOM

The Meson Science Laboratory of
the University of Tokyo has com-
pleted a pulsed meson facility at the
KEK booster. The Tokyo Laboratory
was set up in 1978 to promote
meson research and the first task,
under the leadership of Ken Nagam-
ine with H, Nakayama and J. Imaza-
to, has been to construct a supercon-
ducting muon channel at the KEK
500 MeV booster synchrotron. The

Group photograph taken on 16 July at the
first successful operation of the BOOM
meson line.

{Photo T. Yamazaki)

&y

facility goes under the name of
BOOM and produced its first muons
on 16 July.

The channel is of similar design to
the muon channel at SIN but with
some different features. It has a
superconducting solenoid producing
a field of 5T ina 12 cm bore, 6 m
long. The cylindrical iron yoke is at
room temperature reducing cool-
down time to 4.5 K to 30 hours. The
coils are cooled by means of a single
supercritical heat exchanger built on
the side of the refrigerator cold box
to simplify the cryostat structure of
the solenoid. The solenoid has been
operating stably and reliably.

Backward muons are extracted
from the solenoid and pass through
an achromatic beam transport sys-
tem. A small beam spot is then
possible without collimation. In pre-
liminary tuning a beam spot of 5 cm
diameter was obtained. The KEK
booster has an unusual time struc-
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Layout of the new BOOM pulsed meson
facility set up by the Meson Science
Laboratory of the University of Tokyo using
the KEK 500 MeV Booster.
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ture — 50 ns puises every 50 ms — tor or shield. Normally such Yamazaki, Professor of Physics at

which gives extraordinarily sharp
neson pulses from BOOM. The
intensities are 105 positive muons
per pulse or 2 x 10°¢ per second. The
negative muon intensities are a fac-
tor of four down. The average inten-
sity is limited by the proton beam

intensity in the booster, 6 x 1011

protons per pulse, but is already
comparable to muon fluxes at exist-
ing meson factories. The instanta-
neous intensity produced by a boost-
er bunch, corresponding to 10"
positive muons per second, is uni-
que.

The pulsed nature of BOOM is
well-suited to the study of delayed
phenomena over a long timescale
since with the sharp muon pulses
there is virtually no background. For
example a muon to electron decay
time spectrum as long as 10 us can
be obtained. This was achieved in a
preliminary run without any collima-
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measurements are difficult because
of the unavoidable constant back-
ground of muons and of various
sources of beam-produced elec-
trons.

The importance of slow relaxation
of muon spins has been recognized
in a series of experiments of the
Tokyo group at TRIUMF. The BOOM
facility is expected to be ideal for
such purposes. Furthermore, due to
the extremely small duty factor
{1078} it offers unique opportunities
to apply extreme external conditions,
such as r.f. fields and laser pulses.

BOOM will be used for experi-
ments after October of this year. Itis
hoped that it will not only be used by
Japanese physicists, but will also
complement the world’'s existing
meson factories. Proposals or com-
ments to assure the most effective
and productive use of BOOM should
be communicated to Toshimitsu

the University of Tokyo. The Japa-
nese team is also eager to sustain its
present overseas activities using
high intensity continuous beams at
the meson factories.

CERN
Sigma clocks tick
ideally

The experiment carried out at CERN
in the HYBUC very high field
hydrogen bubble chamber several
years ago has yielded another piece
of information from its study of
sigma particles. It has shown no
observable change in the expected
lifetime of the sigma despite the
particle experiencing average decel-
erations in the chamber liquid of up
to some 1075 g. The clock dictating
the particle lifetime ticks away ‘ide-
ally’ regardless of the accelerations
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Installation of the HYBUC very high field
bubble chamber, where the behaviour of
sigma particles has shown that despite
strong decelerations, the special theory
of relativity holds good.

{Photo CERN 178.10.70)

i

and is in perfect agreement with the
calculation from special relativity.
This result could be anticipated by
simply consulting the Particle Data
Tables which contain measure-
ments of sigma lifetimes both in
‘free flight” and in nuclear emulsion
where they experience strong decel-
erations. The measurements agree
to within a few per cent. Also the g-2
experiment at CERN measured
muon lifetimes in conditions where
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the muons were experiencing trans-
verse accelerations, as they orbited
the storage ring,.of 1018 g. Again no
change compared with the antici-
pated lifetimes was detected. Thus
both longitudinal and transverse
accelerations over the measured
range do not measurably affect par-
ticle clocks, which tick at a rhythm
dictated by their velocity.

The HYBUC result was reportedin
the 17 July issue of ‘Nature’.

The experiment observed some
120 000 sigmas subject to deceler-
ationsrangingfrom0.5to 5x 105 g
with instantaneous values as high as
1022g. The sigmas were in the
200-650 MeV momentum range
which is appropriate for studying
possible deceleration effects since
the average lifetime is then a signifi-
cant fraction (40 per cent in the case
of the negative sigmas and 21 per
cent in the case of the positive sig-
mas) of the distance the particles
could travel before they came to rest.
There was no measurable variation
of the lifetimes as a function of the
variation of the longitudinal deceler-
ation, to within an accuracy of a few
per cent.

SIN
First beam from
medical channel

The first negative pion beam from
the SIN Piotron (see September
1977 issue, page 285) was ex-
tracted on 22 June. This large
acceptance angle superconducting
pion channel has been designed and
constructed as a dedicated cancer
therapy facility.

The initial performance indicates
that the beam geometry and inten-
sity already approach design specifi-
cations. The unique configuration of
sixty pion beams converging to an
isocentric ‘hotspot’ will allow the
radiotherapists to treat complex
three-dimensional tumour volumes
by means of dynamic scanning;
either moving the patient (and the
tumour volume) about the isocentre
(raster scan) or changing beam
momentum and operating individual
beam slit shutters {ring scan).

Preliminary measurements indi-
cate that the pion dose rate is
approximately 140 rads/min for a
spot of 44 mm in alldimensions with
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Radiograph of two sectors, each of fifteen
beams of negative pions, stopping in a lucite
cylinder. The central spot is the overlapping
of contaminating electrons and muons from
the thirty beams. The target material was
beryllium, the pion momentum 170 MeV,
the diameter of the lucite cylinder 46.7 cm
and the diameter of the film 34.8 cm.

a beryllium target of 30 mm length
in a water phantom of 46.7 cm dia-
meter. This assures that patient
treatment times will be within rea-
sonable limits. Measurements of
beam optics to date indicate minor
aberrations which are under further
study. The performance of the target
assembly, the helium cooling sys-

m, the magnet coils, and the slit
shutters are all satisfactory.

A pion rate meter {the pion ‘clock’)
is also performing well. It will be
used as the basis for the delivery of
the treatment dose to the patient.

If all proceeds well, itis anticipated
that the first patients will be treated
before the end of the year. This first
clinical phase must be preceded by
further dosimetry and by radiobio-
logical experiments. The initial treat-
ments will be given to patients with
multiple superficial and subcuta-
neous tumour metastases, similar to
the initial clinical phase of the pion
therapy facility at TRIUMF (see July
issue, page 200). Thereafter deep-
lying advanced malignant tumours

yill be treated. Potential initial sites
rmclude tumours of the bladder, ute-
rus, rectum, pancreas and liver.

A CAT scanner specially adapted
for treatment planning is already
operating at the nearby Canton Hos-
pital of Aarau. Patients can be refer-
red from throughout Switzerland as
well as from abroad.

Now complete is the 1500 ton magnet for
the UAT experiment at the SPS proton-
antiproton collider at CERN.

(Photo CERN 384.7.80)

CERN Courier, October 1980

3056




People and things

As reported in our June fssue, page 154,
there is new interest in the use of holography
for photographing events in bubble
chambers. Tests at CERN with the small
BIBC bubble chamber have given a most
beautiful demonstration of the abilities of
the technique. The photograph is just one
event picked from a hologram taken with a
140 GeV negative pion bearm and BIBC filled
with freon. The bubble diameter is only some
8 um and the total length represented in

the picture is only about 1 mm.

On people

Sidney Drell, deputy director and
executive head for theoretical phy-
sics at SLAC, has received the 1980
Leo Szilard Award for Physics in
the Public Interest from the Amer-
ican Physical Society. The award
cites his ‘outstanding contribution

to the formulation of national policy
through the application of physical
principles’,

As well as his high energy phy-
sics work, Drell has worked for
many US government agencies,
including the President’s Science
Advisory Committee, the US Arms
Control and Disarmament Agency,
the Office of Science and Techno-
logy Policy, the Office of Technology
Assessment and the National Secur-
ity Council. After having worked
there earlier in his career, Drell
rejoined Stanford in 1956, and has
since remained there.

Among the tributes to CERN theo-
rist Rolf Hagedorn on the occasion
of his 60th birthday is the dedica-
tion of a book entitled ‘Hadronic
matter of extreme density’. Edited
by N. Cabibbo and L. Sertorio, the
book reviews a Workshop on this
subject held at Erice, Sicily. It is
fitting that it should be dedicated
to Hagedorn who has done some
of his outstanding work on the
subject of the study of matter at
high density and high tempera-
ture.

The rapid cycling bubble chamber, built at
Rutherford, being assembled at CERN where
it is to be used with the European Hybrid
Spectrometer. Seen here are Ken Quinton
of Rutherford (foreground), Ron Newport
of Rutherford (background, right) and Alain
Hervé of CERN. Working on the piston are
Jorge Costa and Jeff Thomas of Rutherford.
This major new detection system for the
North Experimental Area is scheduled to be
ready when the SPS restarts next year after
its long shutdown.

{Photo CERN 131.8.80)
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John Warren, first director of the
TRIUMF Laboratory, retired this
year as physics professor at the
University of British Columbia. To
mark the occasion, many of his ex-
students and colleagues gathered
in Vancouver recently at a meeting
held in his honour.

After coming to the University

British Columbia in 1947, he
was responsible for the design and

John Warren: from physics to apples

in Western Canada, a 3 MeV Van
de Graaff. His efforts to get a
higher energy machine succeeded
in 1968 when the TRIUMF meson
factory was funded.

Although he has retired from
teaching, he is still active in the
TRIUMEF experimental programme
and has become involved in the
Knowledge Network Institute (TV
University) of British Columbia. One

construction of the first accelerator  sideline activity is apple growing,

A

and among his 30 000 trees are
reputed to be a few direct descen-
dants of the tree influential in the
formulation of the theory of gravity.

Letters from Pauli

Now available is the first volume

to be published of Pauli’s scientific
correspondence *. It contains some
240 letters written to or by Wolf-
gang Pauli during the years
1919-1929. It is based on the Pauli
Letter Collection of over 2000 origi-
nals or copies gathered together
largely through the initiative of Mrs.
Pauli, with the support of collea-
gues, and which is now held at
CERN. The period covered by this
volume covers what is frequently
considered to be the ‘golden period
of physics’, and two subsequent
volumes now in preparation will
cover the years 1930-1939 and

Seen here being manoeuvred into position

in interaction region 6 at PEP is the 100 ton
superconducting magnet coil trucked
overland from Argonne (see April issue,

page 57). The magnet has now been installed
inside its iron yoke and instrumentation is
being added for the High Resolution
Spectrometer Experiment at PEP.

{Photo Joe Faust)
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Preparing the CERN exhibition in the splendid
Gothic Hall of the University Centre at
Louvain.

{Photo CERN 249.8.80)

1940-1949 respectively, with all
correspondence arranged chrono-
logically. This collection of letters
well illustrates the motivation and
thinking of a scientist whose achiev-
ements and qualities cannot be
gauged from his published papers
alone. The correspondence displays
to the full Pauli’s stimulating ideas,
his clear guidance and his famed
critical powers.

* Wolfgang Pauli — Scientific
Correspondence with Bohr, Einstein,
Heisenberg etc. Volume [:10719-1929,
Edited by A. Hermann, K. v. Meyenn, V.F.

Weisskopf, Published by Springer-Verlag (in
German).

Physics in Belgium

In the July/August edition of ‘Euro-
physics News’, J. Lemonne, past
President of the Belgian Physical
Society and Belgian delegate to the
CERN Council, reviews physics ac-
tivities in Belgium to mark the fif-
tieth anniversary of the Society.

CERN has a presence in Belgium
for six weeks from the beginning
of September. On the initiative of
R. Gastmans of the Instituut voor
Theoretische Fysica at the Katho-
lieke Universiteit Leuven, an exhibi-
tion of CERN’s work is taking place
at the University.

Particles emerging from a collision of two
alpha particles (with a combined collision
energy of 126 GeV) as seen by the drift
chambers of the Axial Field Spectrometer .
at the CERN Intersecting Storage Rings. The
alpha particle run at the end of July went
well, as would be expected at the ISR, but
what is striking is the high multiplicity of
the emerging particles. A large number of
events, like the one shown here, record over
forty particles emerging from a collision.
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Cancel your liquid
helium order. ..

Get a HELIPLEX™
refrigerator.

Forget about the cost of liquid helium and
the bother of handling it. With the HELIPLEX
Model CS-308 closed-cycle refrigerator you get
stable temperatures down to 3.7K.

This refrigerator is highly reliable — its major
components have been proven in the field for 5
years. It operates virtually unattended and op-
tionally gives you automatic temperature con-
trol and readout. Normal maintenance interval
is 9,000 hours, and it is field maintainable.

The HELIPLEX 308 refrigerator has a conve-
niently small cold end (the refrigerator is only
35” high). This makes it useful for a variety of
research and industrial applications with a selec-
tion of temperature controllers, interface designs
and radiation shields available.

For more information, write or call Advanced
Products Department, Air Products and Chem-
icals, Inc., Box 2802, Allentown, PA 18105.
(215) 398-8419.

(2 A Proctiicts )
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UNIVERSITY
OF
LIVERPOOL

Department of Physics

EXPERIMENTAL
or SENIOR EXPERIMENTAL OFFICERS

1 Recent graduate to work in High Energy Par-
ticle Physics Group. Some knowledge of Fortran
essential. The successful candidate will be
expected to visit the CERN Laboratories in
Geneva.

2 Programmer/Systems Analyst to assist with
the exploitation of multi-user workstation, based
on coupled G.E.C. 4085 computers, which has
access to the S.R.C.'s large installations at
Rutherford and Daresbury Laboratories. A degree
or equivalent is essential.

Salaries according to age and experience on the
scale for Experimental Officers (£4402 - £7410
p.a.} or Senior Experimental Officers (£E5052 —
£8769 p.a.).

Application forms may be obtained from The
Registrar, The University, P.O. Box 147, Liver-
pool L69 3BX. England Quote Ref. RV/516/CC.

UNIVERSITY
OF
GENEVA

A post-doctoral appointment is avail-
able at the Department of Nuclear
Physics for a young physicist with
some experience in high energy
physics.

The candidate would join one of the
research groups of the department at
CERN. The appointment is limited to
five years.

Applicants should submit resume and
list of publications to the

Directeur du Département
de Physique Nucléaire

et Corpusculaire

Ecole de Physique

1211 Geneva 4
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ELECTRONIQUE Geneve
Scientific Instrumentation
is looking for a

Sales engineer

The successful candidate will have:

— university or equivalent training
in engineering.

— several years' experience in CAMAC systems.

— possible experience in fast electronics.
— fluent English, preferably also with
a knowledge of German.
— a vast capacity for work to high
personal standards.

In return, we offer:

— work with the most advanced equipment.

- a stimulating atmosphere and
an agreeable staff.

— assistance with an application for a C permit,
if desired.

Applications should be sent to

SEN ELECTRONIQUE

31, avenue E.-Pictet, 1211 Geneva 13,

Switzerland.

TRIUMF

(A research facility located on the UBC campus)

TRIUMF Theoretical Position

Applications are invited for a new position in the
TRIUMF Theory Group. This position will be at the
Research Scientist level (equivalent to Assistant
or Associate Professor), and subject to satisfac-
tory performance, would fead to appointment
without term. Candidates should have proven
theoretical research ability, with publications and
post-doctoral experience in areas relevant to the
TRIUMF program, and in particular in elementary
particle and nuclear physics. A willingness to
interact with experimental groups is essential.

Please reply in writing to:

Dr.J.T. Sample, Director
(Competition No 231)

TRIUMF

4004 Wesbrook Mall, UBC Campus
Vancouver, B.C. V6T 2A3

Applications will be accepted until 15th
December, 1980. Please attach curriculum vitae,
names of three referees and list of publications.

TRIUMF offers equal employment opportunities

VC 404

the attractive universal terminal
with the many possibilities
further economy-priced

NEW

— knife-sharp writing on
the no-glare
green P31 screen

— new keyboard

— steel sheet covering

compare the prices

to qualified male and female applicants.

new
\olker Craigs
are

here

ERNI + Co.
Elektro-Industrie
8306 Brittisellen
Tel.01/833 3333
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Automate

your

laboratory

A

Our 8030 CONCEPT system for total process
control is an economical solution to your most
demanding needs in laboratory automation.

Here is everything you need - a powerful micro-
computer system, compatible software, process
interface modules, accessories - all in a single
package ready to set up and operate. Because it is
modular, the CONCEPT can be configured for
use with virtually any instrument found in the
scientific environment - spectrometer, chromato-
graph, analyzer, detector, scanner, processor,
microprobe - you name it. A wide selection of
interface modules insures all the sensitivity and

precision you need for consistent and accurate the total
measurement.

These benefits reduce your operating costs: ! ’

e Flexible Interfacing. Choose from hundreds of System way_ -wm

standardized 1/0 modules designed to the cost-
saving ANSI/IEE-683 standard for computer auto-
mated measurement and control {CAMAC).

e Maximum Uptime. Increase your process uptime
with proven design concepts and reliability. Your
8030 CONCEPT has a full two-year warranty.

e Economical Expansion. Automate an entire research With our new

installation as efficiently as a single experiment.
Modularity and standardization permit limitless

expansion with minimal expense. B D 3 o c o N c E p T
® Minimum Installation Costs. Move your CONCEPT

system quickly and easily into your process environ-

ment. Distributed data acquisition and control

reduces your interface wiring costs, while screw
termination panels permit fast, error-free field wiring.

Please conta‘ct: us for additional information

& e Kinetic Systems International S.A.

=y

Dept. CC780 * 6 Chemin de Tavernay * 1218 Geneva, Switzerland « Tel. (022) 98 44 45 « Telex 28 9622
KineticSystems Corporation * 11 Maryknoll Drive » Lockport, lllinois 60441 « Tel. 8158380005 » TWX 910638 2831
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The Proven Kicker Switch

For more than ten years EEV has been supplying thyratrons used
to energise kicker magnets. These tubes are installed and working
successfully in every major High Energy Nuclear Physics [Laboratory
in the world.

Hundreds of thousands of hours of reliable service have been
achieved and are substantiated by recent reports.
Copies of these along with tube data and technical information

can be obtained from Roger Snelling at Chelmsford,
telephone (0245) 61777 ext: 428.

| D VAT

ENGLISH ELECTRIC VALVE CO LTD, CHELMSFORD, ESSEX CM1 2QU, ENGLAND. TEL (0245)61777. TELEX 99103. GRAMS ENELECTICO CHELMSFORD
A MEMBER OF THE GEC GROUP

$734
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LARGE

CALORIMETERS?

and XP2012
contributeinUA1and UA2
pp CERN experiments with

A completerange of modern PMTs for industry and physics Stabi I ity

g - =
‘ cathode number stability pulse |resolution Llnearlty

PMT of linearity 137Cs

(m¢m) type |stages 16h{(%)3pA 1-c(>3/1)pA (mA) - BBQity
0 |8 | Consistency

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

1 1

1 1
XP2202 | 44 | bialkali | 10 1 1 200 74 -
X212 aa|vanai| 12 | 1 |1 |20 | 75 | Resolution
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 cEindhoven, The Netherlands

priips]  Electronic
£y Corpenens PHILIPS

and Materials
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AcryLic scintillators: aItHStlpe

range of inexpenSive scintillating materials

Exists in sheets and thick blocks

Both the scintillating and the W.L.S. {(Wave Length Shifters}) ALTU-
STIPES are the result of a close collaboration between the French
Atomic Energy Commission (D. Ph P.E./STIPE) and altulor
Corporation, the major French producer of acrylic resins dtugaé

altulor

Group CDF CHIMIE — TOUR GAN — Cedex 13 — F. 92082 — Telex: NORSO 610 804
PARIS LA DEFENSE 2 — FRANCE
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CAMAC

The 16 bit CAMAC Computer Systems

from SEN ELECTRONIQUE

feature:

* either completely stand-alone systems
with STACC 2107 Stand Alone CAMAC Computer
or

* smart front-end processors and spy systems
with ACC 2099/ACC 2103 and CC 2089 A2 or SCC 2115 L2
Controllers. The cycles are interleaved with the parallel or serial
CAMAC branch cycles. This feature allows extended front-end
processing facilities and real-time debugging without any
maodification to the existing software.

As many ACC 2099 can be connected as required for
multiprocessing programming.

in both cases
* 16 bit TMS 9900 microcomputer
* up to 23 CAMAC slots free for user’'s modules

* many interfaces available:
RS 232 C, floppy disc, etc...

* high-level powerful NODAL interpreter
EPROM resident or disc resident with automatic bootstrap
and disc-file support.

* more user’s space for application programs
than in most mini-computer controlled CAMAC systems.

* and a very competitive price.

— STACC Systems consist of:

— 1 CPC 2057S full-width well proven silent CAMAC Crate

— 1 CC 2089 A2 A2 Crate Controller or 1SCC 2115L2 L2 Crate Controller
and .

— 1 CC 2099/2103 Auxiliary Crate Controller with 16K-16 bit RAM, up to 8K EPROM,
TTY and RS 232C interfaces
or

— 1 STACC 2107 Stand-Alone CAMAC Computer with 16K-16 bit RAM, up to 12K EPROM,
TTY and RS232C interfaces

— 1 dual drive 2.4 M byte intelligent floppy disc controller.

options include:

— RP 2114 dual byte universal EPROM programmer

— C1 2092 triple high speed buffered RS 232C interface

— HPIB interface

— etc...

France: ORTEC Sarl; 7, rue des Solets; Tel. (1) 6872571 - Tix 202553F, F-94 RUNGIS ~ Germany : SEN ELEKTRONIK
GmbH: Brandsticken 11 Tel, 041 802046 - TIx 2163705d, D-2000 HAMBURG 53 — DIDAS Digital System; Radspielstrasse 8;
Tel, 089 916710 - Tix 529167d - D-8000 MUNCHEN 81 — Switzerland: SEN ELECTRONIQUE SA; CP 39;
Tel. (022) 442940 - Tix 23359ch - CH-1211 GENEVE 13 — SEN ELEKTRONIK AG: Austrasse 4; Tel. {01) 9455103;
Tix 68257ch - CH-8604 VOLKETSWIL — United Kingdom : SEN ELECTRONICS LTD; London Street; Chertsey; Tel.
9328.66744 - GB - KT168AP SURREY — OFFICES THROUGHOUT THE WORLD.

Headquarters:

SEN ELECTRONIQUE S.A.; Avenue Ernest-Pictet 31; Tel. (022) 44 29 40 - TIx 23359¢h - CH-1211 GENEVE 13. ELECTRONIQUE




N W.W., FISCHER ing

CH - 1143 Apples

Téléphone 021/77 37 11
Télex 24 259 fisch - ch
Switzerland

50 OHM MULTICOAXIAL CONNECTOR

FISCHER electric connectors with
self-locking satisfy the most exacting
requirements of modern technolo-
gies, such as nuclear research,
atomic energy, space research, etc.
Their main characteristics are:
— robust construction and
high precision
— dependable operation, self-locking
— simple keying
— simple and trouble-free mounting
— reliable positioning on different
elements guaranteed by two
half-shell shaped metallic guides
— high quality insulation,
normaily of P.T.F.E.
— pressure tight and high vacuum
sealed designs
— sealed models resistant to
radiation up to 108 Rad. and
temperatures from
- 60 to +150°C
— construction with ceramic
insulating material resistant to
radiation and to high temperatures
— special connectors for
thermocouples

FISCHER connectors with self-
locking can now be supplied in 8
different sizes and come in a very
wide range:
— coaxial connectors for

high frequencies
— coaxial connectors for

high voltages
— multiple connectors
— multiple connectors for

high voltages
— compound connectors:

high frequency and low voltage
— connectors for thermocouples
— connectors for Camac-Modules

Certain connectors for thermo-
couples can be supplied with con-
tacts of special materials, e.g.
chromel, alumel, iron, constantan,

JIGHT BUS
copper, etc. - WRBERE ,
. . . Residual leakage: Connectors with CERAMIGC insulating
Rapid and reliable construction of <= 10-8 m bar. I. sec.-! material resistant to radiation and to

special connectors. high temperatures



Heraeus

' is your contact for

The Shaw

Automatic

Dewpoint

Meter is unique.
Foil
Sheet

, Vacuum hot pressed block
Is there water Look at these unique

indryairorgas? Nowyoucan | features:Battery check Machined parts

have the answer fast,exact switch—dial readings on air .
and automatically. or gasirrespective of flow Fabrlcated Components

Nothing could be simpler. | rate—Automatic dry down Radiation windows
1. Switch on. and calibration ~ Portable—

2. Place fingertip over outlet] Government tested for safe Single crystals
3. Chamber headrises. useinhazardous areas. ’

4. Read dial. G#P electronic Ltd
No more Thermometers—

Graphs—Pumping - Bernerstrasse 182
cooling -~ recoating or CH 8064 Ziirich/Switzerland

mathematical gymnastics. | 1. 01/643231 P. Euler

64 45 55 -_—
The Shaw Automatic Dewpoint Meter- Telex: CH 54806 GPEL W.C. Heraeus GmbH - Produktbereich Verfahrenstechnik

Postfach 15653 - D-6450 Hanau - Telefon 06181/360535
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NORD 500

NORID IO

e

R

renforce le systeme
d’ordinateurs decentralisé

Un systéme informatique décentralisé pour Norsk Data est
fondé sur une relation homme-machine, dont 'axiome de
base est que tout besoin de capacité de calcul est local. Nos
systémes d'ordinateurs sont ainsi adaptés aux besoins locaux
comme support et outil dans la production, la recherche et
I'administration.

La possibilité de connecter plusieurs systemes locaux indé-
pendamment de leur emplacement permet la communication
entre systémes et la création de puissants réseaux d'ordina-
teurs.

Les systéemes NORD sont entierement modulaires. Chaque
matériel ou logiciel peut étre développé et adapté aux besoins
qui évoluent sans que des unités couteuses deviennent super-
flues. Nos systéemes s’étendent du mini-ordinateur 16 bits aux
complexe d’ordinateurs 32 bits avec une capacité de mémoire
virtuelle de 4,3 G-octets pour les données comme pour les
instructions.

Nos dépliants d'information sur le NORD 100, NORD 500, et
sur le traitement décentralisé des données en relévent les pos-
sibilités et les avantages.

Les ordinateurs NORD — élément fondamental d’un traite-
ment efficace des données.

| Norsk Data sarl » Le Brévent . Averce de Jurs. 01010 1

Norsk Data sarl, » Le Brévent », Avenue de Jura, 01210
: Ferney-Voltaire

| Oui, je veux en savoir plus sur le systéme Nord
| de traitement « élargi » des données.

IPR 015

Norsk Data

Sieége : « Le Brévent », Avenue du Jura, 01210 Ferney-Voltaire
Tél. : (50)408576

Paris: 120 Bureaux de la Colline, 32213 Saint-Cloud
Tél.: (1)6023366

NORD — Une alternative a etudier
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PRECISION

PHOTOMULTIPLIER

TUBES

FOR HIGH ENERGY

PHYSICS

Single Photon PHD

T r \Supply Voltage: 1850V

A Photo Counts: 2700cps
Dark Counts: 50cps

\Light Source: 400nm

|

Count Rate (Counts/Channel)

1
i :

100 200 300 400
Pulse Height (Channel Number)

Multi Photon PHD

[ Pr;oto ‘Coun’ts: SbOOCps
--Dark Counts: 500cps b
Supply Voltage: 1850V

Light Source: Grfen LED

WAV as

/ AN

]

Count Rate (Counts/Channel)

%

200 400 600 800 1000
Pulse Height (Channel Number)

R1262— A GaAsP high gain first dinode PMT
capable of excellent single and muiti-photon

discrimination.

Pulse Response

L]

Py i

R
I
g
k]
12}

[ | Supply Voltageg 3000V _| |
{ | Hluminated Area: 2mm dia,

R1294X — A Microchannel
Plate PMT for use in high
magnetic field environments
offering 350 picosecond rise
time and excellent gain
stability beyond 10" coulomb
accumulated charge. The
R1294X also provides
immunity to after-pulsing.

Pulse Height Distribution
For Photo and Dark For Dark Only
5 Wavelength: 800nm] Dark Puise: 10 cps

- llluminated Area: 3mm dia. Peak to Valtey Ratio: 1.8——

€ Measuring Time: 4 minutes Ambient Temperature;-20°C
Photoelectron Pulse: 5000cps " perature:

™
\ 5
A L
Photo + Dark .o'
1
/e
6
\
\

]

/

0.

\ /o.
N1,
?ﬁk 1 02 Dark

0
50 100 150 200 250 O 50 100 150 200 250
Pulse Height (channel number) Pulse Height (channei number)

R943-03— A photon counting PMT with a GaAs (Cs)
photocathode which is ideal for plasma or laser fusion
diagnostics and fluorescent spectroscopy. The R943-03
provides a typical dark count rate of 10 counts per
second (at -20°C) and a 2.2 nanosecond rise time.
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R1391—A 5” hemispherical PMT
providing good quantum efficiency,
timing characteristics and light
acceptance significantly greater
than 27 solid angle.

ANGLE (Degrees)

0

LIGHT ACCEPTABILITY OF R1391X
~—— measured o----—-- calculated

R647—A 12" end-on
photomultiplier
workhorse for

CAT scanners

and the ideal choice
when high density
detector packing is
required.

Take advantage of Hamamatsu’s state-of-the art hemispherical photomultiplier tubes for precise
detection of Cerenkov light in photon decay or neutrino-type experiments. Use our more traditional
end-on PMT’s in calorimeter, hodoscope and plasma applications.

HAMAMATSU

CALL OR WRITE FOR LITERATURE

HAMAMATSU CORPORATION « 420 SOUTH AVENUE « MIDDLESEX, NEW JERSEY 08846 « PHONE: 201/469-6640
International Offices in Major Countries of Europe and Asia.
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Successfully tested flat cable with
fully transposed solid diffusion

A 15-Nb,; Sn superconductors
with high current densities

and for application at high

flux densities.

Copper stabilization in
connection with diffusion
barriers.

s

“VACUUMSCHMELZE GMBH
Griiner Weg 37, D-6450 Hanau, Tel.: (06181) 362-1

B-Range

New range of LEMO miniaturi-
zed connectors with single
key or twin polarisations keys.
Solder or crimped contacts.
This new range of connectors
has from 2 to 80 contacts
suitable for screened or un-
screened cablesbetween 1,5
and 25mmoveralldiameter.

The keying system prevents Many keying variations increase Normalized crimping tools to Alternative crimp contacts for quick
mismating. versatility and prevent cross- MIL-M 22520 may be used. assembly: a major advantage.
mating.

i Electrotechnique - CH-1110 Morges-Suisse
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4625 — clock giving preset time and multiscaler

operation
<0 ‘ (‘ r 4658 — spectroscopy ampilifier
4699 — display facilities in NIM module

4698 — integration of selected region and partial
data output

4694 — 1024-channels, 10° -1 counts per

The versatility of the NE 4694 NIM 1024-channel Analyser
can now be greatly enhanced by the NE 4698 Integrator and

NE 4625 Clock. And, for full spectrometer facilities, just add the channel
NE 4658 Amplifier and NE 4660 High Voltage. 4660 — high voltage supply
25, Chemin Francgois-Lehmann, 1218 Grand Saconnex, Wt

Genéve. Tel. (022) 98-16-61/62. Telex 289066. debly
NUCLEAR Nuclear Enterprises Ltd.
Sighthill, Edinburgh EH11 4YE, Scotland. Tel. 031-443 4060.

ENTERPRISES Telex 72333. Cables: Nuclear, Edinburgh.

Nuclear Enterprises GmbH, Schwanthalerstrasse 74, : o
8 Muinchen 2, Germany. Tel. 53-62-23. Telex 529938. vt e o

TECHNOLOGICAL ACHIEVEMENT

CERN Courier, October 1980 321



Haefely Today Projets

exécutes
sur mesure. ..

Désirez-vous déplacer des charges de 0,1
jusqu’a 1000 tonnes? Aucun probléme
pour nous! Nous pouvons le faire

sans autre avec nos éléments de
levage a broches livrables en

unités normalisées de 0.5, 2.5,

10,15, 20, 25,50 et 100t

de charge de levage. Modéles

a blocage automatique

réglables pour une durée a
déterminer. Marche

synchronisée aussi en cas

de plusieurs unités.

Longueur de broche

jusqu’a 8 m. Rayon

d'action de —50°C

jusqu’a 160°C.

Vitesses de

levage minima

possibles.

Particle Accelerators
High-Voltage DC Power Supplies
Irradiation Systems

Thirty years ago, Haefely built the first ion and elec-
tron accelerators for high and ultra-high voltages
although requirements at that time were extremely
sophisticated.

Today, Haefely is working on ever more ambitious
projects and has become a reliable partner with ex-
perience in a wide field of activities: M DC acceler-
ators for ions and electrons up to 4 MeV B High-
power electron accelerators for industrial radiation
processing, design of complete irradiation systems
B Electron accelerators with ultra-high stability of
the accelerating voltage for high-voltage electron
microscopy l Neutron generators for cancer therapy
and industrial applications B High-voltage dc gener-
ators with high outpout power M High-voltage dc
power supplies for pulsed load or with high out put

Nous fournissons en outre:
Engrenages coniques,
accouplements, arbres de

voltage stability Il Modular high-voltage dc gener-
ators
Send for our brochure entitled: ‘‘Haefely Today”’

@ 60 kW electron accelerator
in a paint curing facility
Cancer therapy system with
fast neutrons

© 850 kV injector power
supply P.O.Box

) 450 kV/3.5 mA modular CH-4028 Basel/Switzerland
high voltage DC power Telephone 061/41 18 17
supply Telex 62 469 ehb ch

HAEFELY

Emile Haefely & Co Ltd Basel

322

jonction, paliers verticaux,
soufflets a plis pour la
protection des broches.

.

pfaffsilberblau

PFAFF-SILBERBLAU WINDEN UND HEBEZEUGE AG

Furtbachstrasse 364

8107 Buchs/ZH

Tel. (01) 844 14 66
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Diamond Tools for all purposes

Our speciality

Diamond turning and milling tools for non-ferrous metals
and plastics

CBN-Tools

Other products

Special diamond tools for the watch and jeweliery industries
Jiamond-tipped dressing tools

Diamond wheels and grinding pins — Diamond sawing wheels —
Diamond files and burs

Hardness testers — Glass cutters and diamond scribers
Custom-designed tools — Tool-bit repolishing work

Precise, top-quality work. First-class references

VOEGELI & WIRZ LTD CH-2502 Bienne/Biel

Diamond cutting and lapping works Gurzelenstr. 16
Phone: 032/41 21 81

Telex: 349 195 diam ch

- NIHE

National Institute for Higher Education Dublin
Foras Naisimta um Ardoideachas Baile Atha Cliath

Applications are now invited for appointment to the following
positions within the faculty of Engineering and Design.

Lecturers in
the School of

Electronic Engineering

The major course to be conducted initially will be a first
degree in Electronic Engineering. In common with the
Institute’s other courses, it is expected that the graduates
of this programme will assist in providing the high-level
skills which the Government’s expansion programme will
require.

QUALIFICATIONS

Candidates will normally be highly qualified academically.
They should preferably hold a higher degree or professional
qualification, with industrial, business, academic and/or
research experience, ideally in one or more of the following
areas:- Digital Electronics, Automatic Control and/or
Communications.

SALARY SCALES (Under Review)
£8,812 - £11,942.

Application forms and further details are available from:
National Institute for Higher Education,

1 Lower Grand Canal Street, Dublin 2, Ireland.
Telephone: Dublin 765175,
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BOURNS

NEW

CONDUCTIVE PLASTIC
16 mm MODULAR POT.
MODEL 91/92

@® Single and dual assemblies

® Metal bushings with %" or
¥ @ plastic shafts

® Terminals designed to accept
also wire wrapping and std.
in-line mini connectors

® Extended rotational life at
very low CRV

® Power rating: 0,5 Watt at
70°C (for linear tapers)

Do you need a high quality
industrial grade modular pot?
Send today for details on the

amazing model 91/92 famlly

EO'U'RNS

Bourns (Schweiz) AG 6340 Baar
Tel. 042 /333333 Telex 78 722
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CALORSTAT —

Soufflets miniatures et
soufflets a diaphragme

flexibles — résistant a la pression - fiables — éprouvés

@ en laiton, tombac, bronze, béryllium, acier chrome-nickel,
monel, nickel et autres matériaux
® Fabrication: - soufflets miniatures - dits «¢lectro-déposés»
réalisés par procédé électrolytique
(exempt de soudures)

- soufflets a diaphragme - dits «soudés»

réalisés par soudure a larc électrique sous
atmosphére protectrice

@ DN pour soufflets miniatures: 1 —100 mm
DN pour soufflets a diaphragme: 7 - 500 mm

@ pour la technique de mesure et de réglage, le vide, la tech-
nique nucléaire et de 'étanchéité, armatures, micro-
mécanique, etc.

Représentants généraux pour la Suisse et la Principauté du Liechtenstein

- 1219 Geneve-Le Lignon
An st + pf I Ster 52-54, route du Bois-des-Freres
Teléphone 022 96 42 11
. 8052 Zurich - Thurgauerstrasse 66
Votre partenaire dans tous les cas Téléphone 01 50 20 20

[ WE ROUTINELY BUILD THE UNIIJUE | | Advertisements in CERN COURIER

All advertisements are published in both English and French
editions. Second language versions accepted without extra

Scattering chambers, sliding window target charge.

chambers, beam collimators, spectrometer slits —
and o Somethlng for you? A Cost per insertion (Swiss francs)
Space Actual size (mm)
" (page) width by height 1 5 10
insertion insertions insertions
e 184 x 267 1300 1200 1100
s 184 x 130
88 x 267 700 650 600
e 88 x 130 380 350 320
Supplement for
one colour 1200 SwF
Covers :

Cover 3 (one colour) 1450 SwF

Cover 4 » » 2050 SwF

Publication date 1st of month of cover date

Closing date for

positive films and copy 1st of month preceding cover date
The cost of making films and of trans-
lation for advertisements are charged
in addition

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

Advertising space is limited to 50% of contents and insertions

are selected on a strict first-come first-served basis.

FELDL CORPORATION

All enquiries to:

> Micheline FALCIOLA / CERN COURIER - CERN
4003 7th Terrace S, St. Petersburg, Florida 33711 U.SA. 1211 Geneva 23 Switzerland
S Phone: (813) 821-6759 y, Tel. (022) 834103 Telex 23698
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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, itis
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, theSoviet 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, TRIUMFin 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 $ 300 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
Micheline Falciola
CERN COURIER
CERN

CH - 1211 GENEVA 23
Tel. (022) 834103
Telex 236 98

ERICOVOX

Le téléphone «mains libres»

des PTT

(Modéle 150 avec clavier normalisé PTT,
pour une meilleure commutation automatique
parole-écoute et I'atténuation des bruits)

Pour que le chef de service,
la secrétaire,
le mandataire et tous les autres
«gros utilisateurs»
puissent téléphoner et travailler
plus facilement, commodément
et efficacement ou organiser

une conférence téléphonique.
M Ericsson SA
Télécommunications

1022 Chavannes-Renens 2, rue de la Mouline

Tél. 021/35 45 21

Le service clientele de votre Direction
d'arrondissement des téléphones (tél. 13/113)
ou les installateurs concessionnaires
des PTT de votre région vous fourniront
tous les renseignements utiles.
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POUR TOUS VOS PROBLEMES MEAGRINI
DES DISJONCTEURS
ETDES POSTES PENSEz A GHLILEO

MAGRINI GALILEQ Via L. Magrini, 7 - 24100 BERGAMO (ITALIA)
Telefono/Phone: (035) 235.444 - Telegrammi/Cable: MAGRINI GALILEO BERGAMO - Telex: 301535 MAGGAL |

4 C s | N
Thermomeétre digital et

controleur de température
-100a+300°C

Thermometre
digital PTM

Contréleur de
température PTC

L

N

.
® Contréleur de précision ® Instrument de précision
pour boucles de température avec capteurs en platine
® Commande et indication . ® |ndication en°C ou K
en °CouK
® Contrélé par bus-1EC ROHDE&SCHWARZ ® Contrdlé par bus-1EC

Représentation générale » ROSCHI 3000 Berne 31, P.0.B. 63
et service / Télex 32137
pour la Suisse , Télécommunication SA Teephone 031 442711
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minntronics co., inc.

8K Byte

Cache Memory

for PDP-11/34,

11/35 and 11/40

Mod.

8034P/8040P  cwese

Unique Features: e

— Increases CPU VT R
speed to maximum
(20—50% overall
improvement)

— Total hardware and =g
software e )
compatibility ‘o

— Large, efficient Lo ety ] 8
8K Byte data it
storage capacity

— Advanced parity error checklng circuitry

— Programmable control/status register (CSR)

— Adjustable minimum/maximum address limits

— “Growability” automatically grows with addi-
tional main memory (no further adjustments)

Luoup %
SCINTILLATORS

FOR NUCLEAR PHYSICS

BYTE 8 £ERROA
PARITY ENSBLE

Computer-Systeme/
m Komponenten

ADCOMPAG, Steinwiesenstr3, CH-8952 Schlieren ¢ 01/730 48 48 Telex 58657

//  Klaasing-Reuvers '\
DC/DC Converters

Among 157 standard units
there is also the model for you

The Nuclear Enterprises range includes standard liquid scintillators for
external detection of radiation, loaded liquids for neutron and gamma detection,
and for pulse shape discrimination applications. Liquid scintillators are available
in bulk form or encapsulated in cells or tanks with reflector.

LIQUID SCINTILLATOR TANKS

Nuclear Enterprises can supply liguid scintiflation tanks for anti-
coincidence counting, gamma ray spectrometry, fast neutron spectrometry, etc.
Special attention is paid to light collection factors, leak testing, scintillator stability
and oxygen removal facilities.

BA1 CELLS
AllNuclear Enterprises liquid scintillators are available encapsulated in
glass cells of appropriate composition. ‘Bubblefree’ aluminium BA1 cells are

inputrange 5 ... 48V

outputrange 5..24 VDC, 300 mA ...4 A
regulation 0,05 ... 1%

ripple & noise 1 ... 30 mV

efficiency up to 85%

quality input filter & isolation

Klaasing — Reuvers is the No. 1 eui-opean
manufacturer of DC/DC converters and
mini modular power supplies.

Ask for catalogue, wallchart, price list.
Preferential items ex stock Zurich.

Dewald AG
Seestrasse 561 Tel. 01. 451300
8038 Ziirich Telex: 52012
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Dewald|[==e o _/

produced with white reflector and glass windows. Standard sizes with internal
diameters 50 to 125mm and internal lengths 50, 75, 125 and 150mm.
Special non-standard sizes on request.

For full detailscontact:

NUCLEAR
ENTERPRISES
LIMITED

Sighthill, Edinburgh EH11 4EY, Scotland. Tel. 031-443 4040
Telex 72333. Cables: Nuclear, Edinburgh

Nuclear Enterprises GmbH. Schwanthalerstrasse 74,

8 Munchen 2. Germany. Tel. 563-62-23 Telex 529938.

N.E. Nuclear Enterprises

25, Chemin Francois-Lehmann, 1218 Grand Saconnex,
Géneve. Tel.(022)98-16-61/62 Telex 289066.

327



328

VC 4152

VT b2 compatible

the profitable alternative
Spezial

— available with printer port

— seperate keyboard
— no-glare screen
available in different colours

a price comparison is worthwhile

The

new

Volker Craigs
are

here

ERNI + Co.
~ Elektro-Industrie
8306 Briittisellen
-Tel.01/833 3333

r~ A
N
~N 59 FE _
51 Crw 14¢
\ t/
0o~
- ~ H
99 T 1251
~ / 'O o \ —
32P] 203 Hg
/ \
®4 RANGES : 10, 100, 1 000, 10 000 cs™!
' ® 5 PROBES : . ® 3 RANGES : 010 1000cs™!
o SMIBM : Soft B from 30 KeV o Battery life : 40 h with batteries or
#SMIBG :_B from 250 KeV ® accumulator set o Battery contrfc:} 3
 from 10 KeV elight : 2,1 kg o B threshold==230 KeV o
#SMIG : ¥ from 30 KeV ® outputs : scaler o Battery life : 100 h e |
oSMIX : X from 5 KeV ® printer e light : 0,320 kg -
@ SMIA : efficiency 40 % (239Pu) &
Commercial office : Head office :
'> n E rd E u x 17, rue Paul Bert 2| La Vallée du Parc
92120 MONTROUGE (FRANCE) 37600 LOCHES (FRANCE)
k Tél. . 655.24.29 Tél. : (47) 59.32.32. - Télex : 750 808 F J
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e )
Model 4416 Model 4508
Dual 8 x 8
1(? ch_an.nel Fully prog.
Discriminator .. Logic Unit

® 200 MHz @® 2 independent
sections
@ Updating
or burstguard ® 8 in/8 out

“‘ per section
@ Programmable : :

threshold - ® Programmable
_ remotely prograggs for ANY Logic
©® Programmable Ll STLY; 1 ~Speea™ _Sla function
mask ' £ a C
® 100 MHz

® General test
input @ Input pattern

CAMAC readable

® General fast
veto input

EUROPEAN

roy PRODUCTS DIVISION
Headquarters: 81, av. Louis-Casai, 1216 Cointrin-Geneva, Switzerland;
(4122) 98 97 97. Offices: Les Ulis, France, 907 38 97; Heidelberg, W.
Germany, (06221)28192; Hambourg, W. Germany, (040)54 27 13;
Weathley, Oxford, England, (08677) 3540; New York, (914) 425-0412;
New England, (603)483-8755; Chicago, (312)626-6726; Palo alto,
(415) 856-1806. Representatives throughhout the world.

® Fixed propagation
time

Precision-

X (8)
HIC2 ot
P owe g0t Calibrated and non-

o e of calibrated instruments for

Supplies ™

type 1100
Available from our stock

Stability up to 10°%8h in Zurich
up to150kV, upto20000A, upto 600kW

Super—fiat—

primary switched

Heraeus lenses, mirrors,

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.

Ask for further information i‘
: Happinger Str.71 @
Writeforcatalog! D-8200Rosenheim WI EAE Oerlikonerstrasse 88
g%éoggoggﬂe Tel. 01/311 4040
HMZHM@ Syl formerly Wismer AG 8057 Zurich




um. Yesterday it was used for colour.
Today it’s a vital source of energy.

Inthe nineteenth century
uraniumwasintreduced imtoglass
for colouringand ceramics for
decoration. . . -

. Thentheyfound other ways
of colouring plass. And people
had little fusther use foruraniwn,.




Stesalit resolves your
500mm = individual problems
By in fiberglass and carhon fiber
construction
— for science
and advanced technic.

. T

Frames for

proportional chambers

spark chambers

drift chambers

coasting boxes for Cerenkov counters.
Parts and profile material

of all types, also in combination
with carbon fiber.

Upon request parts

can also be laminated

with copper or aluminium foil.

| Stesalit AG

\ Kunststoffwerk

| CH-4249 Zullwil SO

| Telefon 061-8006 01

Telex 63182 03.003

LeCroy’s System 2285A....
the do-everything ADC

standard features b5 options

| * Dynamic range 12 or 15 bits—by specifying the
| appropriate 2280 system processor.
| * Adjustable gain—via unique voltage programming
mode.
| * High sensitivity mode—30 fC/count.
¢ Input coupling—AC or DC by provision on the cir-
cuit board.

LeCroy
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o 'l'he cryegemc
gus beurlng

, Usual gas bearmg systems depenc"i ;.
_on an external source of pressur:
1xad gas. We have succeeded
in developing a self-supporhng
~autonomous system
The shalt floats on gas cushions
created by its own rotation It
spins—amazingly-—-at several hun-
dred thousan rev/mm w1thout the

gas nor seal gas have 1o be di-
verted from the process. Controls
- are tewer and simpler.
A story too fantastic to beheve
' but true:

ens oi cryogemc plants
d the world .

. Suizez Brothers anted ,
- CH-8401 Winterthur, Swﬁzmland
- Cryogenics Depariment .
Telephone 052 813728/ 81 38 23
Telex 76185




