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Around the Laboratories

CORNELL / DESY
Superconducting r.f.
successes

Following our story last month on the
development work going on
throughout the world for supercon-
ducting radiofrequency (r.f.) acceler-
ating cavities (May issue, page 137),
successful tests have been made
with prototype cavities at both the
CESR electron-positron ring at Cor-
nell and the PETRA ring at DESY.

On 18 April, beam was stored in
CESR with a prototype supercon-
ducting r.f. cavity designed with the
proposed CESR Il ring in mind. This
was the first time that a supercon-
ducting cavity had been operated
successfully in an electron storage
ring. The test 1.5 GHz cavity con-
sisted of two modules, each with five
‘muffin-tin® type cells, made from
stamped niobium welded together.
These were mounted in a shortened
version of the cryostat designed for
CESR II. The accelerating field gra-
dient under fully beam loaded con-
ditions was 1.8 MV per metre, with
an S;,mloaded Q (resonance) factor of
10°.

By itself, the cavity was able to
capture and store a beam of 7.4 mA
without instability, twice what would
be required in CESR Il. With the aid of
the normal cavity, a beam of 12 mA
was stored. Both runs were at 3.5
GeV, alow energy chosen to empha-
size any instabilities that might oc-
cur. The beam-induced higher mode
power extracted from the cavities
was measured and found to agree

While tests of prototype superconducting
r.f. cavities go on, the luminosity of the
existing CESR ring continues to improve.
After the installation last summer of
mini-beta sections to squeeze to beams,
the peak luminosity has been increased
now by a factor of four. This is the result
of a series of three tighter focusing lattices.
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The prototype superconducting r.f.
accelerating cavity modules developed at
Cornell for the proposed CESR Il ring, seen
here in a test assembly inside a section of
the liquid helium vessel prior to final
installation.

(Photo Cornell)
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The superconducting r.f. cavity built at
Karlsruhe (in collaboration with CERN and
DESY) installed in the PETRA ring at DESY.
It was successfully tested in the ring at the
end of Apiril.

(Photo DESY)

with calculations. As designed, no
significant load was placed on the
helium refrigerator by these beam-
induced higher modes. In another ex-
periment at 5.2 GeV, 10 kW of 1.5
GHz power was coupled to the beam
through the superconducting cavity
with no adverse effects on the field
or heat load levels.

Although the test performed as
expected, the test suffered from a
few minor difficulties. The accelerat-
ing field gradient was limited by
manufacturing defects in two of the
cells. In addition, a few initial cryoge-
nics problems had to be overcome.

The test demonstrated that these
cavities can handle the required fun-
damental and higher mode power
and store a high current electron-
positron storage ring beam. The cav-
ities themselves were made by the
inexpensive stamping and welding
techniques designed for mass pro-
duction for CESR Il. The cryogenic
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system also has many of the features
necessary for operation in a higher
energy machine.

Meanwhile at DESY, a 5 GeV elec-
tron beam was stored for the first
time in the PETRA ring on 27 Apiril,
using only one single-cell supercon-
ducting cavity. During the subse-
quent tests, a beam current of 340
microamps in a single bunch was
reached and 2 mA were stored in
eight bunches, corresponding to a
total of 10" electrons.

The superconducting cavity had
been built at the Kernforschungszen-
trum Karlsruhe (KfK) in a collabora-
tion with CERN and DESY. The cylin-
drical cavity is 26 cm long and 46.6
cm in diameter. It is made of niobium
and cooled with liquid helium. It was
powered by one of the standard PE-
TRA klystrons with a frequency of
500 MHz. The accelerating field was
2.3 MV/m and could be maintained
without difficulty for many hours.

The highest value observed was 2.8
MV/m. The Q-value of the cavity
was 8.4 x 108.

After this successful start, some
otherinvestigations were scheduled.
The spectrum of the higher order
modes coupled out from the cavity in
the presence of a 7 GeV high current
beam were to be measured, together
with the accelerating field gradient
with a 17 GeV beam. Furthermore,
the influence of synchrotron radi-
ation on the accelerating field had to
be studied introducing artificial orbit
bumps.

The main purpose of these studies
is to provide information for realistic
field operation of all components of
the system. The manufacture of the
cavity and in particular the delicate
treatment of the internal surface is
sufficiently developed that the fabri-
cation of similar units in larger quan-
tities can be envisaged with confi-
dence. Most parts of the system,
including the cryogenics, are de-
signed with a view to bigger units in
the future.

The experience gained will be very
useful for new developments, in par-
ticular for LEP, where superconduct-
ing cavities are required to reach the
highest energies. Already at PETRA
substantial energy savings and bet-
ter running conditions could be ob-
tained by using superconducting
cavities.

Later this year, more PETRA tests
are planned, this time using a five-cell
superconducting cavity being built at
CERN.

CERN
More proton-
antiproton results

First physics results are emerging
from the UA2 experiment (Bern /
CERN / Copenhagen / Orsay/Pav-
ia/Saclay) to augment those already
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published from other proton-antipro-
ton collision studies at the SPS
synchrotron (see the January/Fe-
bruary issue, page 3).

Late last year, the UAS streamer
chamber which produced direct vi-
sual records of the first 540 GeV
total energy proton-antiproton colli-
sions was removed to make way for
the UA2 electronic detector, which
took its first data before Christmas.

For these initial runs, a wedge had
been removed from the central de-
tector for installation of a single arm
spectrometer to intercept particles
produced at wide angles. It consists
of a lead glass array preceded by a
scintillator/iron hodoscope and a set
of twelve drift chamber planes. It
monitors the production of neutral
pions (through their decay into pho-
ton pairs) in the high energy proton-
antiproton collisions.

Such inclusive pion production has
been extensively studied at the Inter-
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secting Storage Rings, where it pro-
vided some of the first evidence for
high transverse’ momentum reac-
tions in proton-proton collisions. Its
study at the much higher collision
energies available in the SPS collider
could provide useful information on
the collisions between the proton
constituents (quarks) which are re-
sponsible for these high transverse
momentum reactions.

The observed photon pair spec-
trum (only pairs with a transverse
momentum exceeding 1.4 GeV were
retained) shows a clear neutral pion
peak, together with a smooth back-
ground attributable to wrong pair-
ings of photons. Imposing stricter

The invariant cross-section for the
production of high transverse momentum
single neutral pions (data points) in

540 GeV proton-antiproton collisions as
measured by the UA2 experiment. This is
compared to the production levels seen at
the CERN Intersecting Storage Rings at

53 GeV (solid line) and an extrapolation
from ISR to SPS collider energy (dotted line).

The UA2 experiment at the CERN SPS
proton-antiproton collider. First physics
results are now emerging from data taken
late last year.

(Photo CERN 293.3.82)

conditions on the acceptance of pho-
ton pairs enables an eta meson sig-
nal to be picked up.

The calculation of the single pion
production cross-sections also re-
quires a knowledge of the detector
acceptance and of the event rate (lu-
minosity). The former was obtained
through a Monte Carlo simulation
and the latter from the rate of coinci-
dences in small angle detectors, as-
suming a value of 38 mb for non-
diffractive proton-antiproton scat-
tering.

The results show how the produc-
tion of single pions varies with trans-
verse momentum. When compared
with the results obtained at the ISR
(53 GeV total collision energy), it is
seen that the production for lower
transverse momenta changes rela-
tively little, despite the tenfold in-
crease in collision energy, while pro-
duction levels at higher transverse
momenta increase more strongly.
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Spectrum of high transverse momentum
single particle production in 540 GeV
proton-antiproton collisions as measured
by the UA 1 detector at CERN. The curve
superimposed on the data above 1 GeV
transverse momentum comes from a
quantum chromodynamics model including
the classical inverse fourth power
dependence of scattering between proton
constituents (Rutherford scattering). The
data indicate more an inverse fifth power
dependence, which the additional
mechanisms in the model successfully
reproduce.

Assuming that the relative produc-
tion levels of single pions and of eta
mesons remains at the value seen at
the ISR, the UA2 data indicates that
single photon production (due to
quark-gluon interactions) is not likely
to exceed 7.5 per cent of the neutral
pion signal.

Meanwhile some technical difficul-
ties with the UA1 detector have led
to a postponement of the first SPS
antiproton run this year.

Proton-antiproton elastic scattering at
540 GeV total energy, as measured by the
UA 1 experiment at the CERN SPS
proton-antiproton collider, can be usefully
compared with data collected at lower
energies. The 540 GeV behaviour
corresponds to the lone point on the far
right. (The horizontal scale is the effective
beam momentum for a fixed target
experiment.) The b parameter gives the
shape of the elastic scattering spectrum,
and is related to the effective size’ of the
colliding particles. Thus the proton (and
antiproton) seems to be getting larger at
these newly available energies.
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Slowing down
the antiproton pace

The antiproton project has so far
concentrated on taking the particles
stacked in the Antiproton Accumula-
tor (AA) and accelerating them in the
Proton Synchrotron (PS) to 26 GeV,
ready for injection either to the big
Super Proton Synchrotron (SPS),
where they are taken to 270 GeV, or
to the Intersecting Storage Rings
(ISR) where so far they have been
accelerated to 31 GeV, although ev-
entually the plan is to cover a range
of energies.

But CERN is preparing another
powerful string for its antiproton
bow. With LEAR (Low Energy Anti-
proton Ring), now nearing comple-
tion in the South Experimental Hall at
the PS, the aim is to use intense
beams of low energy antiprotons
(energy range 0.1 to 2 GeV) to open
up the study of nucleon-antinucleon
interactions (see April 1981 issue,
page 113).

To supply LEAR, the PS will have
to decelerate the antiprotons, which
emerge from the AA at 3.5 GeV. Aft-
er lengthy deceleration trials with
protons from the PS Booster in
April, the PS successfully deceler-
ated antiprotons down to 0.64 GeV,
about the energy required for
LEAR.

While this was going on, the PS
continued to supply particles to oth-
er users. The SPS, for example, re-
ceived 3.3x 10 '3 protons per PS ‘su-
percycle’ in two bursts for fixed tar-
get experiments at the same time as
the antiprotons were being deceler-
ated. This is accomplished thanks to
the flexible PS operations system
which enables different operating
conditions to be assembled rapidly
together into ‘supercycles’ catering
for the various parallel requirements
of PS customers.

Although this deceleration is
another antiproton premiere, it is not
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The cryostat assembly which was installed
on a test beam at CERN to investigate the
possibility of using charge-coupled devices
as particle detectors. The CCD can be seen
through the vacuum window of the cryostat.

(Photo CERN 18.10.81)
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the first time that the PS has deceler-
ated particles. For tests with the ICE
ring for beam cooling experiments,
the PS has slowed protons right
down to 46 MeV (see July/August
1979 issue, page 203), even slower
than they emerge from the linac
which feeds the PS.

These antiproton deceleration
tests augur well for LEAR, which is
scheduled to come into operation
later this year and provide another
aspect to CERN’s unique programme
of research using antiproton
beams.

At the ISR, a record antiproton cur-
rent of 3.84 mA and proton-antipro-
ton luminosity of over 1027 cm-2 s~
has been obtained.

R

RUTHERFORD
Charge-coupled
devices as detectors

It has been obvious for some time
that two-dimensional charge-cou-
pled devices (CCDs) have many inter-
esting features which make it worth
pursuing their development as de-
tectors of high energy particles.
Work on such detectors is under
way at SLAC (in collaborations with
Berkeley and Michigan) and at Ru-
therford. Arrays of CCDs could give
very good precision (a few microns)
in measuring track position and have
excellent ability to distinguish be-
tween two tracks very close togeth-
er. The main application of such de-
tectors would be the reconstruction
of secondary vertices from the decay
of short-lived particles.

An important step towards realiz-
ing these abilities has been taken by .

179



the group from the Rutherford Labo-
ratory, working in a test beam at
CERN. An array of active area 1 cm?
is positioned in a cryostat in the
beam, along with conventional de-
tectors. After putting approximately
a thousand beam tracks through the

A pulse height distribution associated with
the clusters of hits (usually 1 or 2 pixels)
from the beam particles. The characteristic
Landau distribution is well separated from
the noise, which is in the first five bins
(suppressed in the plot).

VPRI
06554
€D ADC ©

Magnified reconstruction of 1 mm?2 of the
CCD detector. This area of detector has
been traversed by fourteen beam tracks.
The resolution with which two tracks can
be separated is approximately 60 microns.

detector, the information recorded is
read out via a flash ADC system. In
these initial tests the pulse heights
from all 250 000 pixels (picture ele-
ments) are recorded. By using low
noise (25 electrons per pixel) analo-
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gue electronics the small signals
from the beam tracks (about 800
electrons from the 10 micron deple-
tion depth in the detector) become
clearly visible.

The next steps will be to include
more detectors in the cryostat, so
that efficiency and spatial precision
can be properly checked and to try
some options for achieving very high
speed readout. The results achieved
so far are considered sufficiently en-
couraging to justify the manufacture
of CCDs specifically tailored to parti-
cle detection.

BROOKHAVEN
New beamline
in operation

In March, protons were transported
to the polarized proton target (PPT)
of an experiment by a Brookhaven /
Michigan / Argonne / Miami / Co-
penhagen group, the first to be
mounted in the new D line of the
Alternating Gradient Synchrotron
(AGS). The D beam is split from the
A line by an electrostatic splitter fol-
lowed by thin and then thick Lam-
bertson septum magnets. This split
was tested successfully one year
ago. With the end of the slow ex-
tracted beam running last June, work
began on D with construction of the
137-metre line which was com-
pleted for this running period. After
being separated from the A line, the
D beam is transported through a 21°
bend formed by nine shimmed di-
poles. Because of the gap size of 1%
inch for a vertical beam size of % inch
(roughly including 90 per cent of the
beam), there was some apprehen-
sion as D was commissioned. One
particular concern was removing a
45° tilt in the beam caused by hori-
zontal field components in the Lam-
bertson magnets which, unchanged,
would scrape the beam in the bend

string. All went well and the new
beam was commissioned in one
hour.

Plans for the D line are to run the
PPT experiment this spring and part
of next winter. It will then shut down
to allow construction of further
transport elements to bring the beam
to the D target area. Next spring,
experiments by Bell / Brookhaven /
William & Mary / G. Mason / Virginia
State (E754) and Columbia / CERN
(E745) groups will begin, using a
muon beam from the D target. In
addition, two double-arm polarimet-
ers will be constructed this year up-
stream of the PPT experiment. The
polarimeters will be tuned next win-
ter, and will use the results of the
present PPT experiment on the ana-
lysing power of elastic proton-pro-
ton scattering to monitor the polari-
zation of the circulating beam when
the AGS accelerates polarized pro-
tons, scheduled for later next year.

For the future, the construction of
a small angle, high intensity kaon
beam in the D line is being consi-
dered. The North Hall extends an
additional 45 metres downstream
from the D target, leaving room for
one or more new beams. Proposals
are welcomed.

The physics topics to be explored
by present experiments in D include
spin dependence of strong interac-
tions at high transverse momentum,
a sensitive quantum electrodynam-
ics test on vacuum polarization, and
materials studies using muon spin
resonance. The initial PPT experi-
ment will measure proton-proton
elastic analysing power with an un-
polarized beam on a polarized target.
When the polarized beam becomes
available next year, the experiment-
ers plan to measure spin-spin corre-
lations. Previous experiments at the
Argonne ZGS observed the remark-
able result that at large transverse
momentum, the reaction rates for
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particles with parallel spins were four
times larger than those for particles
with antiparallel spins. This has been
a difficult challenge for theory. The
Brookhaven experiments will cover a

considerably extended range of en-

ergy and transverse momentum.
The quantum electrodynamics ex-
periment (E745) will measure the
transition energy between higher an-
gular momentum states of muonic
helium. Using these states avoids
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uncertainty in the knowledge of the
charge radius of helium and should
allow an order of magnitude im-
provement in vacuum polarization
tests of quantum electrodynamics.
The experimenters will stop ten-
nanosecond pulses of negative
muons in helium, induce transitions
with a CO, laser during the fast initial
cascade (lifetimes are 101! sec-
onds), and detect the. transitions by
monitoring the emission of X-rays.

The experiment will use one of the
twelve AGS bunches, kicked out to
the extraction channel by a second
fast kicker magnet. The remaining
eleven bunches will go to the neutri-
no area. The muon spin resonance
group (E754) will use the same muon
channel during slow extracted beam
running.

Call for proposals

Brookhaven has issued a call
for proposals to use polarized
proton beams at the AGS.
Polarized protons with ener-
gies up to 26 GeV can be
extracted into several exper-
imental areas. Beam intensi-
ties of 10— 107" protons
per pulse are expected. For
further information about
experimental facilities, con-
tact Derek Lowenstein, 9118,
Brookhaven National Labora-
tory, Upton, New York
11973, USA. Guidelines for
preparing proposals may be
obtained from Neil Baggett,
510F. The next meeting of
the Brookhaven High Energy
Advisory Committee will be
held in September or Octo-
ber. To be considered at this
meeting, proposals should
reach Brookhaven by mid-
August. Polarized proton
beams are expected to be
available in late 1983 or early
1984.

The ring of the Brookhaven AGS at the
point where most of the beams are
extracted. The beamline nearest the main
ring is the new D line serving the polarized
proton target. To the right is the older line
which downstream splits into beams serving
the East Experimental Area.

(Photo Brookhaven)
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A model of the cross-section of the new
niobium-tin superconducting dipole magnets
being developed at Saclay for the proposed
Soviet UNK machine, showing the two-layer
structure of the coil.

-

SACLAY

Prototype niobium-tin
superconducting
dipole

The Département de Physique des
Particules Elémentaires at Saclay has
for some time been working with the
Institute of High Energy Physics at
Serpukhov to develop supercon-
ducting magnets for use in the Soviet
UNK project for a 3000 GeV proton
accelerator. Now a prototype nio-
bium-tin dipole has been successful-
ly tested.

This magnet has the same configu-
ration as previous UNK dipoles built
at Saclay, with a 90 mm aperture and
length 70 cm. In this way, the exist-
ing tooling and other equipment can
be used. However on imposing such
a geometry, in particular the thick-
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ness of the coil, the attainable central
fieldislimitedto 6 T. Thisis relatively
low, but the main objective was rath-
er to develop appropriate technolog-
ies for handling the delicate niobium-
tin rather than aiming right away for
higher fields. Under the same con-
ditions, niobium-titanium prototypes
had reached 4.5 T.

The filamentary niobium-tin com-
posites have to be heat treated for a
day at about 700 C, which makes
them very brittle. Thus for the proto-
type dipole, this heat treatment was
carried out after winding the coil.
First tests gave a central field of
5.3 T and a current of 5550 A. Dur-
ing these tests, the protection sys-
tems unfortunately did not allow this
value to be exceeded, even though
the dipole looks capable of reaching
6 T. More tests are scheduled, but
already the experience gained shows
that dipoles could be built capable of
attaining 8-10 T.

Making
history

From 21-23 July in Paris, just before
this year’s International Conference
on High Energy Physics, an unusual
meeting—the International Collo-
quium on the History of Particle Phys-
ics—is to be held. Its aim is to survey

‘what happened in the field from the

1930s to the 1950s, with first hand
accounts from physicists who made
significant contributions during this
time.

Any history of this period has to be
dominated by the shadow of the
Second World War, and particle
physics is no exception. The specta-
cular pace of developments, in ex-
perimental discovery and techniques
and in the underlying theory, of the
early thirties soon began to slow un-
der the weight of economic depres-
sion and the gathering clouds of war.
Large scale research did not get un-
der way again until the late 1940s. .

But when physics did resume, it
was soon to benefit from the im-
mense investments made in scien-
tific (particularly nuclear) projects
during the war years. The era of Big
Science had begun.

The 1930s marked the beginning
of particle physics as we know it
today. Just fifty years ago this year,
the positron was discovered (see
May issue, page 143). This con-
firmed Dirac’s prediction of the paral-
lel existence of matter and antimatter
and paved the way for the develop-
ment in the 1940s of quantum elec-
trodynamics, still the paragon of
modern field theory. The positron
story of the early 1930s was also the
precursor of the subtle interplay be-
tween particle physics theory and
experiment which is such an integral
part of modern research.

In addition, 1932 marked the dis-
covery of the neutron, confirming
that the atomic nucleus was more
complex than had once been
thought. This was the first step on
the long path to our present under-
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standing of the strong force.

Using natural sources of radiation,
Rutherford and his colleagues at the
Cavendish Laboratory in Cambridge
had seen induced nuclear transfor-
mations as early as 1919 and had
gone on to develop early forms of
particle detectors to improve the effi-
ciency of their experiments.

In the early 1930s came the first
induced nuclear transformations us-
ing synthetic particle sources, nota-
bly the Cockcroft-Walton accelera-
tor. Meanwhile the first cyclotrons
were coming into action in the US,
and were soon to provide the staple
source of higher energy particle
beams for laboratory experiments.

The 1930s also saw the first de-
velopments in nuclear theory with
Yukawa's picture of nuclear ex-
change forces. There was a brief eu-
phoria when cosmic ray experiments
discovered signs of a new ‘meson’,
heavier than the electron but lighter
than the proton. Yukawa’'s nuclear
force carriers should interact readily
with nuclear matter, but these new
mesons appeared to be capable of
passing through considerable thick-
nesses of material. The riddle was
not solved until after the war, when
further cosmic ray studies found that
there were two new particles. There
was the pi meson which did interact
with nuclear matter and therefore
looked a serious candidate for Yuka-
wa’s nuclear force carrier. In addition
there was the penetrating muon,
transparent to the strong nuclear
force but interacting instead through
the weak force. For many years the
muon defied any kind of theoretical
explanation.

The resurgence of interest after
the war also provided the first evi-
dence for kaons and for hyperons,
particles later to be attributed with
the new strangeness quantum num-
ber. While isospin, developed in the
thirties, had showed that the initial
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description of nuclear forces had to
work in an abstract two-dimensional
space, the discovery of strangeness
was soon to lead to the enlargement
of this space to three dimensions.
(The notion of quarks, smaller con-
stituents carrying the various nuclear
quantum numbers, did not emerge
until the early sixties.)

The study of nuclear beta decay
under the weak force had also begun
in the thirties, and the discovery of a
continuous spectrum of produced
particles resulted in the then seem-
ingly bizarre prediction of a massless
neutrino emitted in beta decay. Phys-
ics had to wait until 1956 before the
elusive neutrino was discovered, but
it was not until several years later
that the special behaviour of the
weak force became apparent, lead-
ing to some particularly elegant the-
ory.

The particle physics achievements
of the thirties are now ripe for study
and appraisal. Rapporteurs at the
forthcoming Paris meeting will in-
clude many people who took part in
these developments (Bruno Rossi
and Charles Peyrou for cosmic rays,
Bruno Pontecorvo for neutrinos,
Edoardo Amaldi for weak interac-
tions, Nicholas Kemmer for isospin,

Paris History
Conference

Further information on the
International Colloquium on
the History of Particle Physics
to be held in Paris from
21-23 July can be obtained
from the Colloquium Secre-
tariat, IN2P3, 20 rue Berbier
du Mets, 75013 Paris,
France.

Edoardo Amaldi, scheduled to speak about
the history of weak interactions at the Paris
History Conference.

Pierre Auger, one of the honarary presidents
of the forthcoming international colloquium
on the History of Particle Physics, to be
held in Paris in July.
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Julian Schwinger for quantum elec-
trodynamics, Murray Gell-Mann for
strangeness). The Conference will
provide a useful opportunity to cov-
er this ground once more before its
history is irrevocably cast.

Particle physics history. One of the cosmic
ray events observed at the Pic du Midi in
the 1950s by the Ecole Polytechnique team
which helped to clarify the understanding
of the kaons.

Instrumentation for colliding

beam physics

In February, about a hundred people
took part in the International Confer-
ence on Instrumentation for Colliding
Beam Physics, held at SLAC. This
was a sequel to the very successful
conference on Experimental Meth-
ods for Electron-Positron Storage
Rings, held at Novosibirsk in Sep-
tember 1977. However the SLAC
meeting cast its net wider, reflecting
the increased attention which has
been paid to colliding beam physics
in recent years. Thus as well as de-
tectors for electron-positron collid-
ers, the meeting could also cover
instrumentation for present and fu-
ture proton-proton, proton-antipro-
ton, and electron-proton colliders.
In his opening address, SLAC Di-
rector Pief Panofsky used a recent
Chinese proverb to illustrate the
growing need for detectors covering
large solid angle, the principal con-
cern of the conference. ‘A frog in a
well says that the sky is no bigger

Wade Allison (Oxford, left) and Yves
Goldschmidt-Clermont (CERN) exchange
ideas during the recent International
Conference on Instrumentation for Colliding
Beam Physics, held at SLAC.

‘,f {;_

than the mouth of the well. That is
untrue, for the sky is not just the size
of the mouth of the well. If the frog
says that a part of the sky is the size
of the mouth of a well, that is true, for
it tallies with the facts.’ Frogs in wells
please take note.

Panofsky also pointed out the in-
creased scope of the SLAC meeting,
drawing an analogy with the tradi-
tional international electron-photon
jamborees which have now grown to
encompass many other topics be-
sides, and whose scope is almost
indistinguishable from ‘general’ high
energy physics conferences. Per-
haps the collider instrumentation
meetings will become indistinguisha-
ble from general physics instrumen-
tation conferences.

Each day of the conference was
usually devoted to one particular
topic, with illustrations from either
existing or planned detectors. Thus
the first day was given over to track-
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ing measurements in magnetic
fields, the next to particle identifi-
cation by the rate of energy loss,
then electronics (including trigger
processors and data acquisition and
processing), then total energy
measurements (calorimetry). A re-
curring theme was the subsequent
inclusion of discussion sessions to
review the ground which had been
covered in these specialized ses-
sions. To stimulate these discus-
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sions, the appropriate chairman was
cast in the role of ‘provocateur’. Al-
though not warranting a full day, oth-
er specialized topics covered in-
cluded Cherenkov and transition
radiation, fast timing techniques, po-
larization and superconducting mag-
nets.

Designers of detection systems
have to exploit many, if not all, of
these techniques and a number of
sophisticated detection systems

found themselves used as examples
in several different specialized ses-
sions.

While existing techniques conti-
nue to be further developed, new
ideas are also making their appear-
ance to satisfy the demands of mod-
ern physics (see, for example, March
issue, page 47). An especially fast
developing area (in more ways than
one) is that of electronics, where in
recent years physics requirements
have gone hand in hand with new
miniaturization techniques, enabling
more complex data handling units to
be built more easily and more cheap-
ly.

Whatever physics discoveries are
made and machine proposals put
forward, a lot more technological
ground will have been broken by the
time the next collider instrumenta-
tion conference comes around.

For the free day at the SLAC
Instrumentation Conference, a tour of
California’s Napa Valley wineries was
arranged. Ignoring the explanation being
offered, SLAC Director Pief Panofsky
(foreground) prefers instead to contemplate
the enormity of the storage installations.

(Photos Joe Faust)
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Making CERNET work

by J.M. Gerard

Practically ever since CERN began
acquiring large mainframe comput-
ers it has been attempting to make
their computing power available to
the minicomputers in experimental
areas. Early attempts to link directly
on-line to the computer centre were
made difficult by the inability of the
mainframe operating systems to ca-
ter for the mixture of on-line real time
data analysis with off-line batch envi-
ronment work and, later, terminal
access. For this reason, the idea of
on-line data acquisition and analysis
in the computer centre was tempo-
rarily abandoned in favour of two
alternative approaches, which were
pursued in parallel.

One approach involved using the
central computers only in batch
mode, using a dedicated front-end to
support data-links and file handling.
This was implemented in a system
called FOCUS which was in opera-
tion from 1968 until the end of 1978.
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Here a CDC 3000 lower series com-
puter was equipped with data links
to various experimental setups. By
means of terminals connected to FO-
CUS the physicists could send data
sample files to the CDC 3000 file
base, manipulate source files, initiate
transfer of jobs (including the data
sample files) to the central CDC com-
puters and retrieve output forinspec-
tion or printing. At its peak (1970-
1975) FOCUS was handling about
20 simultaneous terminal users and
about 10 data-links, plus three Re-
mote Job Entry stations. However,
its services were tending to become
overstretched and it could not easily
be extended to include the central
IBM computers, installed in 1976.
In an alternative approach, for the
large Omega detector, a medium size
Cll 10070 computer was purchased
specifically to provide real-time data
analysis and associated support fa-
cilities including terminals. Data

The configuration of the CERNET computer
communications network as seen on the
operator’s console, showing the various
links between host, node and subscriber
computers.

(Photo CERN 235.4.82)
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communications were handled by a
network of PDP-11 computers called
OMNET. The Cll 10070 was logically
in the centre of this network, with the
terminals being connected to the
various PDP-11s. This system also
lasted until the end of 1978, at which
time the Cll 10070 was discarded as
outdated, expensive to maintain and
not powerful enough. However, the
OMNET PDP-11 network was re-
tained and has been connected to
CERNET.

During the mid-1970s it became
clear that both FOCUS and the Ome-
ga data handling system would need
to be replaced. With the sophistica-
tion of modern mainframe comput-
ers and operating systems and the
proposed acquisition of large IBM
mainframes and mass storage facili-
ties to complement the existing CDC
mainframes, it was also felt that the
various experimental facilities could
benefit by being integrated into the
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The muon beam experiments in the North
Area of the CERN SPS were among the
first to be linked to CERNET. The
photograph shows the counting room of
the European Muon Collaboration
experiment.

(Photo CERN 448.10.81)

main computer centre. In addition,
one had to take into account the
growth, both inside and outside
CERN, of other computer networks
constructed for particular pur-
poses.

The decision was thus made in
1975 to construct a general purpose
data communications network (now
called CERNET) inside CERN, to be
used for computer-computer com-
munications. The performance
should be such as to allow data
transfer at speeds comparable to
that of writing data onto magnetic
tape.

One important general criterion
laid down from the beginning was
that centralized recording of raw
data was not an objective. In other
words, it was to remain standard
policy that the recording, on magnet-
ic tape, of raw data generated by
physics experiments should be done
on minicomputers at the experiment.
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However the possibility of sending
samples of the raw data to the cen-
tral computers for analysis on amuch
shorter timescale than that obtaina-
ble by physical transfer of a magnetic
tape was considered extremely im-
portant. :

It was also clear that the lifetime of
CERNET was likely to be at least ten
years. Over such atimescaleitis very
difficult, if not impossible, to fore-
cast the exact requirements of all the
likely subscribers. Therefore the ob-
jectives had to be widened to include
general purpose facilities over and
beyond those specific to the collec-
tion and analysis of event samples.

After completion of a preliminary
feasibility study, the first phase’ of
the CERNET project was authorised
in December 1975, with the design
aim to provide data-link-‘connections
from the SPS North Experimental
Area to the computer centre for ex-
periment data sample calculations,

and switchable and extendable data-
link features for medium speed traffic
between computers on-site.

This was completed by the end of
1978, by which time the basic pack-

_et switching network was in regular

service, with six switching node
computers and twenty user comput-
ers communicating with the CDC and
IBM central computers. The first user
was the European Muon Collabora-
tion experiment, which used CER-
NET regularly from March 1978 to
process data on the IBM 370/168,
whilst the first user of the network
services to the CDC 6400/7600 was
experiment NA4 (using the same
muon beams) from September
1978.

The second phase of the develop-
ment was to extend the CERNET ser-
vice to the West Experimental Area
and other parts of the site, and to
augment the user services and oper-
ational facilities provided through the
network. These included more ex-
tensive file access and transfer facil-
ities, remote job entry from user
computers and output retrieval, re-
source-sharing between the IBM and
CDC systems and, finally, the control
centre software for operation of the
network. By the end of 1980, this
second phase was completed.

The computers

CERNET consists of computers in-
terconnected by high speed data
links. It provides program-to-pro-
gram communication between these
computers, using a packet-switch-
ing technique for the transmission of
messages.

The computers making up CER-
NET are either subscriber or node
computers. The subscribers are
those connected to CERNET primari-
ly for communications. Most
subscribers are simply user comput-
ers, i.e. computers in physics or en-
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CERNET is being developed with a view to
using new public data communications
‘networks. This shows the ‘gateway’ to
link CERNET with public packet switched
networks based on the international X25
standard.

(Photo 234.4.82)

gineering applications which use ser-
vices provided by, or through, CER-
NET. A few subscribers, however,
have a special status as host com-
puters in that they provide some kind
of computing service to other
subscribers.

The nodes, together with the data
links, form the communications sub-
network. This provides the basic
functions of accepting packets of in-
formation (in a standard format and
up to 2046 bytes long) from
subscribers, transmitting them via an
appropriate route through the sub-
network and delivering them to the
subscriber to which they were ad-
dressed.

Each subscriber is connected to a
node, whilst each node has at least
two, and often three or more, con-
nections to other nodes. Nodes oft-
en have been installed in pairs and
hardware link switches have been
built to enable some groups of links
for subscribers to connect to either
node of a pair. In this way, alternative
routing and some hardware redun-
dancy has been built into CERNET in
order to ensure a very high level of
availability of the communications
subnetwork. This is necessary as the
CERN accelerators and the central
computer service run 168 hours per
week for several weeks at a stretch
during experiment periods, whereas
the CERNET team is not staffed to
provide more than a single shift, five
days per week maintenance service.
Thus in most cases of data link or
node failure a user will continue to
obtain a connection through CERNET
to a host by alternative routing, al-
lowing time for the maintenance ser-
vices to repair the fault.

The nodes at present in service are
Modcomp Classic 7860 or Mod-
comp /45 computers. The Classics
are installed in the regions of highest
network traffic, in particular the
CERN Computer Centre, whilst the
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Il/45 s are installed in the North and
West Experimental areas and the Ex-
perimental Physics Division Labora-
tory area. The furthest nodes are
some 5 kilometres from the Comput-
er Centre. Two more nodes (Clas-
sics) have been installed in the new
Underground Experimental Areas.
All of the nodes use a version of
Modular Computer System’s MAX-
COM operating system which has
been extensively modified at CERN
to meet CERNET specific require-
ments.

The principal hosts connected to
CERNET are the large CDC and IBM
systems in the Laboratory’s comput-
er centre. These are the CDC Cyber
170/730 and Cyber 170/720 sys-
tems (which are the front-ends to a
CDC 7600, itself not directly at-
tached to CERNET) and the IBM
3081 system. An IBM-compatible
Siemens 7880 is replacing an earlier
IBM 370/168. Practically the whole

range of services provided by the
Computer Centre is available to the
CERNET user computers.

The user computers connected to
CERNET are mainly minicomputers
dedicated to some specific applica-
tion. This may be a physics experi-
ment, where the mini carries out the
function of data acquisition or equip-
ment control, or it may be in physics
support, where the mini is used to
carry out software development or
equipment testing. The user comput-
er is usually one of the minicomput-
ers which are at present supportedin
CERN. These are Norsk-Data ND-10
or ND-100 systems, Digital Equip-
ment PDP-11 or VAX-11, or Hewlett
Packard HP2 Tmx.

The data links

The data links of the network have
been designed and built at CERN.
They are full duplex links capable of
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transmission speeds of several Me-
gabits per second over several ki-
lometres, and use asynchronous se-
rial transmission over twisted pairs
in standard cables. All of the links,
whether they are inter-node or
node-subscriber, are logically identi-
cal. However the interfaces for the
subscribers are built in the form of
CAMAC modules, whereas those for
the Modcomp node computers are
made in a form suitable for direct
connection to the Modcomp in-
put/output units. The use of CAMAC
allows the same data link interfaces
to be used for all types of subscriber
computers and is convenient in a
laboratory where all the computers
used in experiments have CAMAC
installed. The CAMAC CERNET data
link modules are now commercially
available.

Communications and software

Communications between pro-
grams in different CERNET subscrib-
er computers are made by the ex-
change of messages between them.
In principle this is quite simple, re-
quiring three main steps. Firstly the
two partners must agree to commu-
nicate and a transmission path, a log-
ical link, be opened between them.
Secondly the messages must be
transmitted correctly or any error
condition reported. Thirdly the logi-
cal link must be closed down at the
end of the communication. In prac-
tice even the simplest communica-
tion will involve two subscriber com-
puters and at least one node and two
datalinks. The opportunities for con-
fusion and error are legion, so to
ensure an orderly communication re-
quires the specification of sets of
rules, or protocols, which govern dif-
ferent aspects of each communica-
tion.

In CERNET three levels of protocol
are required of the subscribers. At
the lowest level the line protocol de-
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fines transmission of packets be-
tween adjacent computers. At the
intermediate level the end-to-end
protocol defines transmission of
messages between two subscriber
computers. At the highestlevel is the
file access protocol, defining file
transfers and file operation between
a subscriber and a host, and the vir-
tual terminal protocol, defining com-
munication between a terminal on a
subscriber and a host.

In practice, these various levels of
protocol are handled by standard
computer software packages, leav-
ing the end user to see only the high-
er levels of service required. Increas-
ingly, also, these software packages
are being transferred into microcom-
puters integrated into the attached
CAMAC equipment.

External connections

Inthe last couple of years there has
been a concentration of effort, in
both Europe and America, to provide
for digital data communications on a
country or continent-wide scale. For
this a set of international standards
has been proposed based on the
packet switching technique and
known globally by the code X25.
Switzerland currently has a proto-
type version of an X25 public packet
switching network, called Telepac,
which should start to offer a service
late in 1982 .(for Switzerland only),
and be augmented by links to the
equivalent networks in other Euro-
pean countries and North America
from 1983.

It is of obvious interest to CERN to
make use of the possibilities of these
public networks for communications
with other Laboratories. This inter-
est led in 1980 to a new develop-
ment programme with, as goals, pro-
vision of computer to computer con-
nections with the outside world, sup-
port for connection of computer ter-

minals in CERN to computers in the
outside world, and vice versa, and
provision of a general service for any
equipment obeying the X25 stan-
dards.

Because the various CERNET pro-
tocols were in existence well before
the exact definition of X25, and arein
use by a large community inside
CERN, the most reasonable ap-
proach is to provide a ‘gateway’ sys-
tem. The gateway performs the con-
version between the CERNET and
the X25 protocols. It is implemented
on a particular CERNET node whichin
turn is connected via a high speed
line to the Swiss public network.

The gateway system is intended
to become the standard way to inter-
connect CERNET subscribers to the
various X25 networks. As such it
should help to improve data commu-
nications between the various Labo-
ratories, and thereby assist both the
current CERN programme and the
LEP project.

Current and future usage

CERNET now provides a 168-hour
per week service over the complete
CERN site. It consists of sixteen node
computers plus over seventy
subscriber computers. It offers file
transfer and remote access facilities
at speeds of many kilocharacters per
second. The load on it is constantly
growing, so that to or from the
central IBM type computers alone
the weekly traffic is of the order of
15 000 000 000 characters, equiva-
lent to a transfer of the complete
Geneva telephone directory every
few minutes.

The future? CERNET will continue
to offer valuable services for many
years yet. In the meantime new de-
velopment work will be required to
foresee and prepare for the next gen-
eration of accelerators, experiments
and general services.
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People and things

Walter Heitler

One of the early great men of mod-
ern theoretical physics, Walter
Heitler, died late last year. After
working with Max Born in Géttin-
gen, he went to the UK in 1933,
and after a spell as Director of the
Dublin Institute for Advanced Stu-
dies, Dublin, Ireland, transferred
to Zurich. His main contributions
were in the fields of molecular
forces, cosmic rays and radiation
theory. In particular his work
‘Quantum Theory of Radiation’
was for a time the classic work

on quantum electrodynamics be-
fore the emergence of the modern
theory as developed by Feynman,
Dyson, Schwinger, Tomonaga and
others.

Horst Gerke

Horst Gerke, leader of the DESY
high frequency systems group,
died in January at the age of 50.
He had worked at DESY since
1957 and had been actively in-
volved in the construction of all
DESY accelerators. He was also
well known at CERN and at SLAC.
He contributed to many important
developments, including recently
the 1000 MHz PETRA system and
the new DESY cavities with high
shunt impedance. His human qual-
ities were highly appreciated by
his colleagues. He was always
directly involved with the work
going on, in close contact with his
collaborators and maintaining a
great interest in social problems.
In his exceptionally successful ca-
reer, he began as a specialized
workman, went on to earn the title
of engineer and attained a DESY
position as research staff member.
His group, temporarily headed by
Heinz Musfeldt, who also leads
the h.f. transmitter group, is now
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implementing many of Gerke's
ideas, including PETRA energy
ramping and the 1000 MHz sys-
tem.

Marseille for muons

Each year, the big European Muon
Collaboration meets at one of its
member institutes outside CERN.
The Collaboration, comprising
some 120 physicists from nearly
twenty institutes in seven coun-
tries, uses the high energy muon
beams from the CERN 400 GeV
synchrotron in a comprehensive
programme of research. Over the
years, the Collaboration has ex-
panded as members have migrated
to other research centres and
formed new groups. A recent ex-
ample is the group at Luminy Mar-
seille, which from 17—19 May
played host to this year’s Collabo-
ration meeting.

As reported in our May issue (page 147),
the Photon Factory for synchrotron radiation
research at the Japanese KEK Laboratory
has recently accelerated the first 2.5 GeV
electron beams in its 50 x 70 m oval
storage ring, a section of which is shown
here. After the tests, the ring was shut
down for improvements to the vacuum
system and installation of experimental
equipment.

Conference postponed

The Organizing Committee of the
Europhysics Conference on ‘Com-
puting in Accelerator Design and
Operation’, originally scheduled to
be held in Warsaw this September,
announces with regret that due to
the present situation in Poland the
Conference is postponed. It is
hoped that it will be held about a
year later.

Rome theory meeting

In March, Rome was the venue of
an informal particle theory meeting
in a series organized cyclically by
the Paris Ecole Normale Supérieure,
the University of Utrecht and the
University of Rome. Experimental
talks gave an overview of recent
results. Theoretical talks covered
topics of current interest, including
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The American truck carrying the central
part of the fragile Crystal Ball detector,
previously used at the SPEAR ring at SLAC,
emerges from a Galaxy military transport
at Frankfurt airport on 18 Apiril. Its arrival
at DESY was celebrated two days later in
the experimental hall of the DORIS ring.

(Photo DESY)

results on hadron spectra from
computer calculations of quantum
chromodynamics theory on a lat-
tice, spontaneous breaking of sup-
ersymmetries, quantum string the-
ories, etc. These meetings, which
are much more specialized than
major physics conferences, provide
an opportunity for long and profit-
able discussions.

Elliott Bloom (left) and Hans Bienlein,
spokesmen of the new Crystal Ball
collaboration at DESY, pictured just after
the arrival of the main detector at DESY.

(Photo DESY)
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At least it is to Bicron.

The scientific world needs another source for organic scintillators.
And Bicron is that source. Not just a source but the source.

Bicron has spent more than a dozen years building a reputation in
the experimental physics community. In the process, we have grown to
be a world leader in the technology and production of sodium iodide
scintillators. Bicron brought more than just technical skills to that
market place. We also brought the philosophy that even scientific
businesses should be operated on business principles. The result?
Clear, understandable specifications, well-defined warranties, knowl-
edgeable salés specialists, competitive prices and — finally — on-time
delivery of products to customers.

With that philosophy in mind, Bicron formed its organic scintillator
group in late 1981, with the best scientific and technical people. Within a
few months we were producing both plastic and liquid scintillators.

Bicron plastic scintillators are available in ten different material
types. These range from the basic BC-400 scintillator which has high
light output (65% of anthracene), to BC-408 which is ideal for large
volume applications such as health physics and cosmic ray counters.
Others, such as BC-422, are suited for fast timing work (1.6 nsec. decay
constant) while BC-430, which emits in the red region, is intended for
use with silicon photodiodes. Types BC-434 and BC-438 are intended
for operation at elevated temperatures.

Bicron liquid scintillators include BC-501, ideal for counting neutrons
in the presence of gamma rays, BC-505 for large tank applications and
BC-509 for counting gamma rays in a fast neutron flux. Types BC-517L
and BC-517H are mineral-oil-based scintillators while BC-521is loaded
with gadolinium to 0.5% by weight. These scintillators are available in
bulk, or in sealed Bicrocells.™

Bicron plastic scintillators are available as rods, blocks, ingots, thick
and thin sheets, curved sheets, tubing, spheres and a variety of special
shapes. Rods up to 48” (122 cm) diameter and 36" (91 cm) long, square
or rectangular blocks up to 96” (244 cm) long, and sheets up to 6” (15
cm) thickness and 120" (305 cm) long by 36” (91 cm) wide are routinely
manufactured. Very thin sheets (10 m-25pm) are available as well as
many sizes of tubing, and any diameter sphere up to 0.040” (1 mm).

Clear enough? If not, call us. Bicron can make it crystal clear.

PHYSICAL CONSTANTS

Plastic
Decay
Constant Wavelength
Light Main of Maximum
Output, % Component, Emission, Principal
Scintillator  Anthracene ns nm Applications
BC-400 65 2.4 423 v, a, B3, fastn
BC-404 68 1.8 408 fast counting
BC-408 64 2.1 425 fast n, protons, electrons
BC-412 60 3.3 434 v, a, B, fast n, etc.
BC-416 42 4.0 434 economy scintillator
BC-418 67 1.36 391 ultra-fast timing
BC-422 55 1.6 370 ultra-fast counting
BC-430 45 16.8 580 with Si photodiodes
BC-434 60 2.1 425 high temperature
BC-438 85 2.1 425 high temperature
Liquid
BC-501 78 3.7 425 fast n (P.S.D.)
BC-505 80 2.6 425 7, fast n
BC-509 20 3.3 430 v, insensitive to n
BC-513 60 3.7 425 fast n
?500.?511%) 40(50) 4 420 v, fast n, large tanks
BC-521 60 3.8 425 n
(0.5% Gd
loaded)

®

Bicron Corporation
12345 Kinsman Road ® Newbury, Ohio 44065
Telephone: (216) 564-2251 ¢ Telex: 980474

Bicron Corporation
European Office, P. O. Box 271 * 2410 AG Bodegraven ¢ The Netherlands
Telephone: 017 26 / 14243 * Telex: 39772



of new systems.

Please reply in writing, outlining qualifications and experience to:

N

RF ENGINEER OR PHYSICIST

TRIUMF has two positions open for a senior and a junior RF engineer or physicist to join the RF group to work on high Q high
power resonating systems. Duties involve maintenance and improvement of existing systems and design, testing and construction

The existing systems include a 1500 kW 23 MH; resonating system and a 100 kW 69 MHj; third harmonic amplifier for the main
cyclotron, a 120 kW 23 MHj; particle separator used on an external beamline and various choppers and bunchers along the 300 keV
injection line. Developments include the design and construction of an improved resonating cavity, a high power prototype test
facility and an accurate 10:1 scale model for the main cyclotron. In addition, design studies, model and prototype testing are planned
for the new kaon factory post accelerator presently being proposed.

Requirements are a degree in electrical engineering or engineering physics or previous experience leading to an equivalent qualifica-
tion. Good knowledge of RF amplifier and transmission line techniques is essential. Previous experience with RF systems for acceler-
ators would be an asset. Salaries to be commensurate with experience. ;

TRIUMF offers equal employment opportunities to qualified male and female applicants.

TRIUMF

MESON RESEARCH FACILITY
University of Alberta

Simon Fraser University

University of Victoria

University of British Columbia

TRIUMF Personnel (Competition No. 334)
c/o Employee Relations Dept.

University of British Columbia

No. 100 - 62563 N.W. Marine Drive
Vancouver, B.C. V6T 2A7

A

4 N

POSTDOCTORAL APPOINTMENT
LOS ALAMOS NATIONAL LABORATORY

Los Alamos Meson
Physics Facility (LAMPF)

The experimental nuclear and particle physics group at
LAMPF is searching for candidates for postdoctoral ap-
pointments. Such appointments are for one year, renewable
for a second and a third year. The stipend is $22,800 to
$24,000 per annum (depending upon research experience).
Fringe benefits, including incoming travel and moving ex-
penses, are provided. Candidates no more than three years
past the Ph.D. are invited to apply. The group’s major in-
terests include neutrino-electron scattering, neutrino oscil-
lations, lepton-number-violating decays, pion-nucleus
charge exchange scattering, and pion-nucleus elastic and
inelastic scattering.

For information, call Cyrus M. Hoffman at 505-667-5876.
To apply send resume to:

Patricia D. Beck, DIV 82-U
Los Alamos National Laboratory
Los Alamos, New Mexico USA 87545

University of California

Los

Los Alamos Neftional
Los Alemes, New Mexico 875445

An equal opportunity employer operated by the University of California.

An Affirmative Action/Equal Employer: Women, Minorities, Veterans,
\ Handicapped Are Urged to Apply. ‘

f OUTSTANDING CAREER OPPORTUNITIES =)
Los Alamos National Laboratory

The Medium Energy Physics Division has two staff positions for exper-
imental physicists to work on the LAMPF II proposal with possibilities
for part-time participation in the ongoing experimental program at
LAMPEF.
Position 1 involves working with the high energy physics community
to develop the utilization for the proposed machine in the area of kaon
decays and CP violation.
Position 2 involves planning the beam lines and facilities required in
the experimental areas of LAMPF II.
REQUIREMENTS:
® Substantial record of accomplishment in particle or nuclear
physics research as evidenced by publications in refereed journals;
® Proven ability to interact effectively with professional colleagues
and supporting staff at all levels;
® Ph.D. in physics or equivalent.
For more information call Henry A. Thiessen, (505-667-6991).
The Laboratory, operated by the University of California for the Depart-
ment of Energy, is located in the beautiful mountains of northern New
Mexico. We provide excellent working conditions and benefits, such as
professional growth opportunities and 24 days’ annual vacation. Los
Alamos offers a pleasing lifestyle with small-town friendliness, a pollu-
tion-free environment, ample recreational activities, an excellent school
system, and low taxes. Send resume, in complete confidence, to:
Patricia D. Beck / DIV 828
Los Alamos National Laboratory
Los Alamos, N. M. 87545. U.S.A.

University of California

Los

Les Alames Nettional Laboratery
Los Alames, New NMexico 875445

An equal opportunity employer operated by the University of California.
An Affirmative Action/Equal Employer: Women, Minorities, Veterans,

\ . Handicapped Are Urged to Apply. ‘
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SCIENCE AND ENGINEERING RESEARCH COUNCIL
RUTHERFORD APPLETON LABORATORY

High Energy Experimental Physicists

There are vacancies for Research Associates to
work with experimental groups in high energy
physics. Groups from the Rutherford Appleton
Laboratory are working on experiments at CERN,
DESY and SLAC.

Candidates should in general be less than 28
years old. Appointments are made for 3 years,
with possible extensions of up to 2 years. RAs
are based either at the accelerator laboratory
where their experiment is conducted, or at RAL
depending on the requirements of the experi-
ment. We have in addition home-based program-
mes on development of detectors, microproces-
sor systems, etc. Most experiments include UK
university personnel with whom particularly close
collaborations are maintained.

Please write for an application form to:

Recruitment Office, R20

Rutherford Appleton Laboratory
Chilton, Didcot, Oxfordshire 0X11 OQX
ENGLAND.

Grande Entreprise de Recherches Banlieue Sud-
Ouest de Paris cherche

ingénieur mécanicien

pour responsabilité Bureau d’Etude: conception,
prototypes mécaniques pour accélérateur de parti-
cules.

Le poste appelle connaissance mécanique géné-
rale, plus techniques particuliéres: vide, magnétis-
me, haute tension.

Qualités techniques obligatoirement secondées
par qualités humaines hors pair: commandement,
dynamisme, clairvoyance.

C.V. et prétentions a adresser a:

GPAS 91191 GIF S/ YVETTE CEDEX

PHYSIK INSTRUMENTE
e

Mlcroposmomng

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

- . ; - 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.
. Bleichistrasse 8

& Polyscience AG SH608%.
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POSTDOCTORAL OPPORTUNITIES IN
EXPERIMENTAL NUCLEAR PHYSICS

The experimental nuclear physics group of the Los Alamos National
Laboratory has postdoctoral opportunities available for work in pro-
grams of current interest to our Laboratory’s Physics Division. Basic
research programs include heavy-ion collisions at low, medium and very
high incident energies, low energy antiproton-nucleus collisions, neu-
trino mass and oscillation measurements, medium energy, neutron,
proton, and pion scattering, and nuclear spectroscopy. These positions
offer an excellent opportunity for communication with our large theo-
retical physics division and for use of our unsurpassed computer facili-
ties.

Los Alamos National Laboratory is operated by the University of
California for the Department of Energy. Our location in the mountains
of northern New Mexico offers a pleasing life-style; a pollution free
environment; ample recreational activities. Postdoctoral appointments
are for one year and may be renewable for a second year. We provide a
competitive salary and fringe benefits which includes 24 days’ annual
vacation. Candidates no more than three years: past their Ph.D. are
invited to apply.

To apply, send resume to:
Ralph M. DeVries
P-3, MS 456, DIV 82-N
Los Alamos National Laboratory
Los Alamos, NM U.S.A. 87545
Phone: (505) 667-5437

University of California

Los

Les Alames Netiional Laboratory
Los Alemes, New SIEAS

An equal opportunity employer operated by the University of California.
An Affirmative Action/Equal Employer: Women, Minorities, Veterans,

\ Handicapped Are Urged to Apply. ‘
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- Huntington' Laboratories, Inc.

7, G e
Resolution .
Y

Resolution .
2yt
Resolution . .
Tilt resolution
Tilt angle.

$4,200
£2,314

7.924 SwF
DM 9.929

PM-600-XYZTRC PRECISION MANIPULATOR

Huntington Laboratories,Inc.
1040 L'Avenida, Mountain View, CA 94043 U.S.A. 415-964-3323 « TWX 910-379-6944
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pour le nudéaire

des tubes aux tubes
photomultiplicateurs de puissance
du photon unique jusqu’a jusqu’a 600 kW (CW) pour :

plusieurs ampéres pour:

Accélérateurs de particules
YL 1580 tétrode 40 kW (CW)
YK 1300 klystron 500 MHz/600 kW (CW).

Fusion thermo-nucléaire contrdlée
0z 220 tétrode 1,5 MW (pulsé)

V 108 SK klystron

4 1300 MHz/325 kW (1,5 s.)

B} CONSULTEZ-NOUS AUSSI
| pour:

| Tubes a rayons cathodiques.
| Compteurs Geiger-Miller.

nsificateurs d’images.
es a fission.

Electronique industrielle
XP 2013 B - PM 2963.
Médecine nucléaire

PM 2102 - PM 2412

PM 2422 hexagonal. | Je désire recevoir

Physique des hautes énergies | O /a visite d'un ingénieur conseil .

XP 2008 - XP 2012 I O votre catalogue

PM 2982 - XP 2232, 1 v

: - | Fonction

| Société
. Adresse
I wuuwg Ville
I 1o :
l-------------—------- —

Afin que vous puissiez innover

130, AVENUE LEDRU-ROLLIN - 75540 PARIS CEDEX 11 - TEL (1) 355.44.99 - TELEX : 680.495 F
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O owur 1st . Birthdawyw.
we are happy to present our current product range:

Process Control Units

CCA2 2110 A2 Crate Controller with CES Camdeb Specs.
CCA2 2111 A2 Crate Controller with CES Camdeb Specs. and
built-in prograssable LAM Grader.
ACC 2140  Auxiliary Crate Controller.Cern Specs 2430.
16bit microprocessor, console port, 16K RA

ZI8T DNA Controller for .Lern Specs

Auxiliary Crate Controller.CERNET version.

16bit microprocessor, 12K EPROM, 16K RAM.
ry-sapping extension for ACC 2140,up to 64K

k2 AT cRTRoER
Data Modules & ol ‘ JCES
37 A 3 i e -4 k“? a ¥ §\;i:x1ems;>
I6 1210  14bit NIM Input Bate (bit/word programsable) 5 ;%”} | ‘%;
OR 1320  1hbit NIN Output Register (bit/word programmable) i : X Ié;§§! o
EPU 1410  EPROM Programmser for 251b,2716,2532,2732 % 5 -1 ‘ o -
: : ; we s | = ! @ 5
System Control u » e 8
*t L 7

-

‘.!Eg;

i
J i {
ol B
" FOAT | CURRENT L00F
STXCHRORDYS : it

CURRENT L00P
pary i

RAM/EPROM, LANM Grader, RS 232C floppy disc i @§§1

47  Stand Alone CAMAC Computer.l&bit microprocessor %
including Crate Controller functions, up to 64K i

’}

DUTRUTS
N

RAM/EPROM, LAM Brader, RS 232C floppy disc fo:)

Test Equipment

LA 3310  Logic Analyser, memory 236 wor
ADSM 3320  ACB and Dataway Service Module,\i

ME 3311 Memory Extension Unit for LA 3309 P e
igger for LA 3310, e
3330 Systes Crate Adapter for LA 3310. o] g wm ] _W;,”" B | wnee
3410 Active Extender with Trigger logic B s @i o“’;n“:w@‘ ! A
AT Passive Extender. B |B1 Prown WECRCECHo: Gl ) |
i 2 re min 8 i ] 3
R e T
BN § el
CE R e BT
®- 8.3 '© 0°0 i I
B e R
DISC 0514 . 250Mhz differential discriminator. ; Limm 532 i%ﬁ§?.i‘ b §
& @ o8 =
ECL-MBNIM Trigger System O~ : 000 :i:Af
- ‘Ple = ]
R Universal coincidence register.32 ECLine inphbey2 ! ?@T‘ : ré[: "° 'Q'B/ S H
MBNIM bus outputs,overlap and strobe coinc. modes. £ & ! "’Ti”@,,, i e i | @
MISTER 32 Channels pattern unit,built-in 40 position FIFD. § j I 0@+ ; = }.1~j
BITAS2 16bit bit predictor for coinc. matrix applications. 3 ! ""“L’?@,. i _sg_
RAHM 1K-16bit random access high speed memory for i ; © = 81
look-up table applications. : @;ﬁ @
ALU 15 16 bit arithsetic and logic unit, CAMAC prograsmable. ’ R
MUSIC sultiplicity construction unit.
MBDIS ECLine and MBNIM universal display amcdule.

TERMININ converts ECL MBNIM bus signals into NIM levels.
Analog to Digital Converters

ADC 1410  High speed, 8192 channels spectroscopy ADC.

We move fast, and our products set standards.
If 1d like to k hat will b i
B il rinaey, e e G GREATIVE ELEGTRONIC SYSTEM

70.route du Pont—-Butin Case Postale 122 1213 Petit—-Lancy 1



NEW |
precision photomultiplier tubes

for high energy physics

significantly greater than
2m.solid angle. The cost

mately $0.50 per cm2 on
large tubes.

HEMISPHERICAL PMT'’s —
1/2'" to 20" DIAMETER.
These PMT's provide good
quantum efficiency, cathode
uniformity timing character-
istics and light acceptance

per unit of cathode area is
very economical, approxi-

R1246X- Fast Response 1.6ns Rise Time PMT.
Bialkali 2", 14 stages Sb-Cs head-on photo-
multiplier tube for high energy physics.
Spectral response 300-700nm.

Typical Spectral Response

e

ANGLE (Degrees)
0

%ﬁfs

Ll Cathode ——}
__ 50 7 S\ Radiant Sensitivity
2 AN
2 / - N\
< o=t
ER i ~ \
2210
=20 TPy
Sc ‘Quantum Efficiency! \
0 Sy \
%0 A \
20
@ = N\
nuw A
= \
EE \ \
os 1
© ©
g3 =a
(e} AN §
2~ 05 \
Rl
£ \
8 n \
0.1 \

300 400 500 600 70
Wavelength (nm)

o

Typical Pulse Linearity

%0 +4
100 100
LIGHT ACCEPTABILITY OF R1391X e iz
~—— measured o-----o calculated B 4
20 N
i o . R1635 — Compact - N
R1262 — A GaAsP high gain first dinode PMT 10mm PMT. Ay N\
capable of excellent single and multi-photon Uses 35% of the cubic o
discrimination. space required by a 1/2" )
10000 ki gl il tube. Fast response, e 46 10 20 40 100 200
) g,g?,ﬁ%g\?g{‘stssgggss good coincident ti.ming, Anode Peak Current (mA)
T a0 [ lh.‘é‘?ﬂ'éo oltage: 1850 excellent for low light
5 | | level detection where
o | f space is limited.
e 6000
S i FWHM R1564X— Proximity Microchannel Plate PMT.
R [ For use in high magnetic field environments requiring
€ ] { magnetic field immunity and high speed response
5 2w L7 \ I such as in hodoscopes and for decay time fluores-
| cence measurement. The R1564 provides 200 pico-
0

100 200 300 400
Pulse Height (Channel Number)

Multi Photon PHD

‘ Pr;olo boun‘ts: 9600cbs

—+—Dark Counts: 500cps
| Supply Voltage: 1850V

Light Source: Green LED

A A

NV A7

M.,

M N

Count Rate (Counts/Channel)
T

200 400 600 800 1000
Pulse Height (Channel Number)

second rise time plus excellent gain stability to 10~
coulomb accumulated
charge and beyond. AL [ o

SER1AL NO. ---
SLF'F'LY VQLTAGE -25@@8 V
3

RELATIVE COUNTS

L ! ! | ! ! L

TINE( . 2NS,01V)

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

CALL OR WRITE FOR LITERATURE

HAMAMATSU

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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Made in Europe at
half the cost?

® DM16 high performance
dual mode discriminator

@ High rate 65MHz minimum

@ Fast slewing

® Updating/non updating

® Sclectable operating mode
VETO or RETIMED

® Programmable threshold set by
CAMAC or front panel control

@ Wide range variable
output width

® 50ohm LEMO input-
complementary ECL outputs

Since we introduced the Plessey DM16 dual
mode discriminator things are really moving.

It’s not surprising when you learn of the
DM16’s performance and competitive price.

To learn how you can get twice as much
discrimination for your budget ring 0202 675161
ext. 2071. We can also tell you about the Plessey
16 channel Delay Modules and Pattern Units.

Plessey Controls Limited, Sopers Lane, Poole
Dorset, United Kingdom BH17 7ER.
Telephone: Poole (0202) 675161 Telex: 41272
Sales Manager: Fred Deacon-Smith.

PLESSEY
CONTROLS

Nowonderthe
Plessey ECL. CAMAC
discriminator

1S moving so fast.
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A complete
rangeof fast2' P

Type cathode | linearity | number tr tw ot Atce tr  —anode

time for a del
of ns ns ns n L
stages (i (ns) (ns) (ns) light pulse

XP2020 bialkali 1280 12 1,5 24 0,25 0,25 | tw =anode pulse
| XP2230B | bialkali IR 16 2,7 | 035 | 0,60 duration FWHM for
XP2262B | bialkali 250 S 2,0 30 | 050 | 0,70 adelta light pulse
XP2020Q | oRb@l 280 |12 15 | 24 | 025 | 025 |9 = —transittime spread
| XP2233B  [frialkai ~ [250 |12 | 20 | 32 | 050 | 0,70 m%lggleelectron
trialkali | 3

ﬁ_,PMﬁg,,,OJ_,%@ﬁZ iy 12,, ,1’? b i | e Atce —transittime difference
PM2242 bialkali 350 6 1,6 2.4 - 1070 centre- edge
Other fast tubes: 3/4” PM1911 3"PM2312 Philips Industries, Electronic

1" PM2982 5" XP2041 Components and Materials Division,

Eindhoven, The Netherlands

It’s no coincidence: we’ve set the standard for over 20 years

% Sl PHILIPS

and Materials
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Some heated
arguments for
using the
thermal
specialists

If you have a thermal design problem, or are looking

for ways of optimising your existing heat exchange

equipment, here are arguments for using Alfa-Laval,
the Thermal Specialists.

The Plate Heat
Exchanger

Originally developed by us in
the thirties, the plate heat
exchanger is without doubt one of
the most efficient methods of
transferring thermal energy from
one medium to another.

The Plate Heat Exchanger
achieves heat transfer co-effi-
cients of up to 5000 kcal/m2h °C
at economic pressure drops. The
high thermal efficiency gives a
higher surface-to-volume ratio
than the cumbersome shell and
tube exchanger. The plates can
be arranged in varying ways,
materials and sizes to match your process specifications, the unit
itself remaining compact and cost-saving.

The Spiral Heat
Exchanger ~\ ~

This exchanger is particularly

effective in handling sludges, | |||
liquids with solids in sus- 0 )F I @@
pension including slurries, f I A

and a wide range of viscous )

fluids; it has replaced shell /

and tube in overhead conden-

ser installations, saving money

in the amount of corrosion '
resistent materials required.

The principle design feature of this all-welded assembly is a pair
of concentric spiral passages along which the two media flow, giving
the following advantages: higher overall coefficient than conven-
tional heat exchangers; minimal fouling effect; saving in installation,
servicing and capital costs.

To obtain further information about our thermal
capabilities, or to discuss your own thermal design
requirements, contact

OC ALFA-LAVAL

INDUSTRIEGESELLSCHAFT AG

SOCIETE INDUSTRIELLE SA

Oberfeldstrasse 20 8302 Kloten
Telefon 01/814 0212 Telex 52339
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of beryllium copper, alloy 165.
For grounding, tuning and shielding applications
and tube cavities in high-frequency equipment.

Large selection - fast delivery.
Special models also available.

SPEZIALIST FUR KONTAKTFEDERN

S. Feuerherdt - Olympische StraBe 12 - 1000 Berlin 19
West Germany = 030/304 9569

PLEASE ASK FOR BROCHURE

Ein umfassendes Angebot
an Metallen und Chemikalien

@ Standards fiir AAS und
Massenspektroskopie

® Deuterierte Lésungsmittel
@ Verbindungen mit stabilen
Isotopen....

o

@ Metalle von technischer™™
bis hochster Reinheit als
Pulver, Stabe, Drahte, Folien...

® Chemikalien von A-Z
(Anorganika-Metallorganika-
Organika)

Fordern Sie unsere Kataloge an!

Ventron GmbH
Postfach 65 40, ZeppelinstraBe 7
D-7500 Karlsruhe 1
Tel.(0721)55 70 61, Tx.07 826 579 vent d
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Wh
Reuter-Stokes
3He-filled
For 25 years, Reuter-Stokes neutron counters

to our confidence in these

Intime-of-flight and small-angle

the research and fuel-reprocessing communities. This Telex 98-5253.

reutergystokes

uniformity assures

proportional counters have been f '0'0 d precise matching for paraliel
known for their matched operat- are p re e e

. operation atasingle volt-
ing characteristics and long life. h age setting, and detector inter-
Our two-year full warranty attests 'n researc changeability.
Reuter-Stokes’ strict control
o B and safeguards 5 v
sults in tritium-free, high-purity

® o
scattering experiments, in nu- appl.cauons. SHe for best performance. Call

clear safeguards and geophysical or write for information on our
exploration, we are known for our ability to design complete line of gasfilled neutron, gamma, and
to unigue requirements. And the predictably uniform x-ray detectors.

charge output and sensitivity of R-S counters Reuter-Stokes, Inc., 18530 South Miles Parkway,

has made them the detectors of choice throughout Cleveland, Ohio 44128 U.S.A. Phone 216-581-9400;

7502

hg HOTCHKISS-BRANDT
SOGEME groupe THOMSON-BRANDT

25 rue de CHONY - 26500 BOURG LES VALENCE - BP 434 - 26004 VALENCE - Tél. (75) 42.91.42. - TELEX 345741 BRGLV
239 Boulevard ANATOLE FRANCE - 93200 SAINT-DENIS - Tél. (1) 243.32.62.

Contréle d’Etanchéité :
'é Hélium - Ammoniac - Fréon - Héxafluore de soufre
/Courants de Foucault (mono et multifréquence 3F)
7 Radiographie X et Gamma [ .
glldlltra-,sons _ AN CONTROLES NON

agnétoscopie e |

/ Inspection par caméra {1]
/ Ressuages: liquides pénétrants
% Hélium - NH3 09000

Etudes - Essais - Assistance Technique
/ Montage - Contréles dimensionnels X1
# Essais d'installation - Réception - Inspection
5/// Etablissement de cahiers des charges °

Travaux de laboratoires :$JJ0O]) S ‘
_ Métallographie - Essais chimie - Contréles estructifs

) 0!9:3.0/‘—,—1 1N %

Yy
(

T S
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Serto INOX for clean, safe, corrosion
resistant tubes in the chemical and
food industries, laboratory and
medical installations, water
conditioning plants and
waste disposal systems
etc.

M'

small, per-
manently
lubricated, and
easy to install.
Insert the tube —
turn the nut -
finished.

GRESSEL AG CH-8355 AADORF
Phone 052 472621 Telex 76436 gress

INEGsG SEALOL

Specialiste de I'étanchéité
mecanique en Aéronautique et
en Aerospatiale, nous utilisons
des techniques de pointe en
soudage (procedes tig-pulsé et
micro-plasma, robotisation...)
qui nous_permettent d'offrir
des SOUFFLETS METALLIQUES
SOUDES (de course, de régu-
lation, de mesure ou de liai-
son étanche) conformes aux
specifications les plus séveres,
garantis par une Assurance
Qualiteé rigoureuse.

Quelques utilisations:

.de l'ultra vide a 200 bars

.de temperatures proches du zéro absolu
a1000°C

-milieux corrosifs...

EG & G SEALOL sarl

18 ter. rue des Osiers - Coignieres - 78310 Maurepas - Tel. (3) 051.61.06
Telex : 698 581 F
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Advertisements in CERN 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 b 10

insertion | insertions | insertions | insertions

/4 185 x 265 1550 1500 1450 1350

185x130 :
/2 90 x 265 850 820 800 750
/a 90x130 480 450 430 410

Supplement for:

— each additional colour 1450 SwF
— Covers:

Cover 3 (one colour) 1750 SwF
Cover 4 (one colour) 2250 SwF

Publication date 1st of month of cover date:
Closing date for :
positivefilms and copy 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
be invoiced.

Advertising space is limited to 50% of contents and insertions
are selected on a strict first-come first-served basis.

These rates are effective for the year 1982.

Screen (offset)

All enquiries to:

Micheline FALCIOLA / CERN COURIER - CERN
CH-1211 Geneva 23 Switzerland

Tel. (022) 8341 03 Telex2 36 98

Corps de chauffe au silicone

Nous utilisons le silicone pour fabriquer des rubans
chauffants souples, des tissus chauffants et des

corps de chauffe profilés. Physiquement stables, ils résistent a
presque toutes les influences chimiques. lis sont trés souples,
étanches a I'eau et électriquement sdrs. lls conviennent également
pour tous usages jusqu’'a 200°C. :

Tous les éléments chauffants : rubans, cables, tis-
sus, plaques et tuyaux souples. Chauffage de
fiits, chauffe-ballons. Dispositifs de réglage,
accessoires de montage.

Vous trouverez des renseignements
sur la gamme de nos produits

et leur champ d'utilisation dans
notre catalogue d'information
«Chauffage industriel »

— HW 130/Si

QOerlikonerstr. 88, CH-8057 Zirich
Tel. 01/314 40 40
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We have used

Kevlar fiber plates,

pipes, molded parts and sand-
wich products for many years in
experimental physics applica-
tions.

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

We provide easily built-in CH-4249 Zullwil/SO
safety in Know-how. Telefon 061/80 06 01, Telex 63182

RADIAMETRE PORTATIF
PORTABLE RADIAMETER

DEBITMETRE X ET GAMMA A SEUILS D’ALERTE

DOSE RATE INDICATOR FOR X AND GAMMA
RADIATIONS WITH ALARM THRESHOLDS.

Geiger Muller counter,
compensated type Nﬁw EA‘.‘ '
Geiger Muller compensé NOU\' ;

Autonomy : 1200 hours

RPI 1244

Autonomie : (1200 heures
en fonctlonnement continu)

Measurement of dose rate for X
and Y radiations
Mesure du débit de dose X ety

I Indicator with audible alarm
Indicateur sonore d’alerte

Manufactured by... Systéme CEA
Fabriqué par... CEA System
Nardeux Alarm thresholds {0,5 -25-10-20 mrad/h

Seuils d'alerte { 50 - 100 - 200 - 500 m rad/h

Siege social: BP 249 - Z.I. La Vallée du Parc - 37602 LOCHES CEDEX
‘ nar Eux Head-Quarters: Tél. (47) 59.32.32 - Télex: 750 808 F

Agence Commerciale: Z.A. de Courtabeeuf - Av. d’Islande - 91940 LES ULIS
. Commercial Branch: Tél. (6) 928.59.46 - Télex: 691 269 F
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tion and electronic equipment.
For cooling with water, brine or direct expansion.

operating conditions.
High efficiency as no losses through condensation.

cooler and rack.
equal distribution over the whole rack.

components and electronic controls.
Swiss made.

Specially built for cooling of racks for telecommunica-

High cooling performance up to 10 kW, according to

Simple setting-up with standardized dimensions of
High air flow and external static pressure, assuring an

Safe operation conditions with use of best quality

RACK COOLER 19" — COLDRAK,

APPELSA

APPLICATIONS ELECTRIQUES S.A.

Rue du Stand 20, 1211 Geneva, @ (022) 29 46 22

Telex Nr. 422 472

Partout ot I'cell
ne peut accéder...

Endoscopes

flexibles
a fibres de verre

pour l'inspection directe de corps creux
non accessibles aux yeux. g 3-14 m,
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.

1)>) TECHNOKONTROLL AG

A 8049 Zirich, Imbisbuihlstr.144 Telefon 0156 56 33
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DIELECTRIC

TRANSMISSION of VERY HIGH POWER
at RADIO FREQUENCIES

® DESIGN ® TEST
® MANUFACTURE @ INSTALLATION

RECTANGULAR
WAVEGUIDE

COAXIAL
COMPONENTS

O WAVEGUIE - WR650 - WR2300
O COAX -7" - 14"

RIGID AND WELDED FLEXIBLE WAVEGUIDE - TUNERS
HYBRIDS LOADS SWITCHES PHASE SHIFTERS
UNIQUE DISCONNECT DEVICES (BREAKAWAY SECTIONS)
DRY GAS PRESSURATION EQUIPMENT FILTERS

DIELECTRIC COVIMUNICATIONS

A UNIT OF GENERAL SIGNAL
TOWER HILL ROAD
RAYMOND, MAINE 04071, U.S.A.
TEL (207)655-4555 TWX 710-229-6890

ESTABLISHED
IN 1954
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Publicité dans le COURRIER CERN

Publication mensuelle

Les annonces paraissent simultanément dans chacune des deux
éditions anglaise et francaise. Les insertions dans la deuxieme

Format A4

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 | insertions
/4 185 x 265 1550 1500 1450 1350
185x 130
/2 90 x 265 850 820 800 750
/a4 90x 130 480 450 430 410
Supplément:
— pour une couleur 1450 Fr.s.
— pages de couverture:
Couverture 3 (1 couleur) 1750 Fr. s.
Couverture 4 (1 couleur) 2250 Fr.s.
Date de publication 1er du mois

Délai de réception des
films positifs et textes

Trame offset

réception.

1er du mois qui précede
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 a 50 % du volume de la publication.

Les commandes seront satisfaites dans |'ordre strict de leur

Ces tarifs sont valables pour I'année 1982.

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

ORGANISATION EUROPEENNE
POUR LA RECHERCHE NUCLEAIRE

EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH

MOVING?

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:

Monika WILSON
CERN COURIER/CERN
1211 Geneva 23 Switzerland

Pour vos imprimés

consultez

PRESSES CENTRALES
LAUSANNE S A

7, rue de Geneve Téléphone 021 205901
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SERIAL DATA CONCENTRATOR
Serial Data Processor for protocol conversion, multiplexing and cluster control

The aim of the Serial Data Processor is to extend the user's computer system, with a number of peripherals of
yarious types and at the same time to reduce the cost of an eventual telephone network connection.

There is virtually no restriction on the type of peripherals. The hardware as well as the software is modular.

An Euro-rack with power supply, micro-processor, timer and memory, can accomodate up to 13 interface modules.
The host computer interface usually is a serial transmission module programmed to perform a synchronous proto-
col (e.g. IBM-BSC or Siemens MSV-1). The secondary side consists of a number of buffered interfaces to different
peripherals.

The Serial Data Processor is com-
pletely interrupt driven and employs a
multitasking executive.

This processor is a turnkey system,
installed by INCAA to your
requirements.

Applications:

- Data concentrator/multiplexer,
saving on telephone lines.

-1/0 port extension, enabling the use
of modern, cost-effective peripherals.
- Master selection switch to share
peripherals between computers.

- Network processor for business
Viewdata.

- Code conversion, protocol conver-
sion, transmission speed adaptation.
- Reduction of processor load by data
reduction, buffering and pre-
processing.

iNCaaA

INCAA B.V., Postbus 211, NL-7300 AE Apeldoom, Holland. Tel. 055 - 55 12 62.

THE COMPATIBILITY BOX

INCAA announces a new black box to solve your interface problems.
We call it PIT - the programmable interface translator.

The PIT is a small, self-contained micro computer system with only a
single control switch, a pair of D-connectors and indicators on the outside.

All aspects of synchronous and asynchronous communi-
cation are programmable: transmission speed, parity, databits,
X-on/X-off, block length, handshake signals.

Code conversion is programmable, e.g.: ASCII to
Baudot, EBCDIC to ASCIlI etc.

String conversion allows the conversion of a
single character to a string of characters and
vice-versa.

The control switch has two positions:
PROGRAM and RUN.

Programming is conversational by
means of a simple visual display terminal.

On switching to RUN, the PIT will be
configured to the conditions set during
programming.

The programmed conditions are battery-
backed and will remain in operation until
altered by further programming.

iNC2a

INCAA B.V., Postbus 211, NL-7300 AE Apeldoom, Holland. Tel. 055 - 55 12 62.
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A+D PRODUCTS SA
2502 Bienne r. Albert Anker 23

Tel 032 236312/235582 Telex. 34834 ADPRO

CIM Modules

A+D PRODUCTS manufactures currently CERN
Instrument Modules (CIM)

cg0e OO
oe0e @O

AR

Please contact us for additional information
We also represent for Switzerland:

Delta Elektronika BV (NL)

Wallis Electronics Ltd (UK)

E/M Electronic Measurements Inc. (USA)

C 3e

RICO-Gouttiéres a cables
Chemins de cables

Eléments fabriqués en série, disponibles
de stock, préts a étre assemblés selon le principe
de la boite de construction, permettent

des gains de temps importants dans
I'établissement des plans, dans les

bureaux d’études, sur le chantier et a l'atelier.

1/4

RIETH & Co. Schweiz

Fabrik fiir Eisenkonstruktionen ‘?\;gg(c;xv:;g;eghalter AG
D-7312 Kirchheim-Teck i

Tel. (07021) 45051 CaaLop Al Ll

Tel. 071-24 9417
Telex 07267 881 Telex 77 303
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Centronic nuclear
radiation detectors

As a major European nuclear component
manufacturer, our detectors cover almost every
application, including control of reactor start up,
running and shutdown as well as uses in health
physics, research and development, geological
surveying, mineral prospecting and material
analysis.

Our extensive stock or custom built production
capability includes:

ION CHAMBERS (Gamma. Fission and Neutron)
FISSION CHAMBERS (Pulse Mode)
REACTOR DETECTOR SETS
MAGNOX, AGR, CANDU, PWR
HELIUM 3 COUNTERS
X-RAY PROPORTIONAL COUNTERS
SPHERICAL REM
REM/N COUNTERS .
REM/ION COUNTERS
BF; NEUTRON COUNTERS
BORON 10 ISOTOPE
GEIGER TUBES — Glass Organic, Glass Halogen
GEIGER TUBES — Metal Halogen Quenched
PHOTOMULTIPLIER TUBES
PHOTODIODES for SCINTILLATOR INTERFACING
SILICON MICROSTRIPS

_Please write or phone for catalogue

CENTRONIC, Centronic House, King Henry’s Drive,
New Addington, Croydon CR9 0BG, England.
Tel: Lodge Hill (0689) 42121/2. Telex: 896474 Centro G
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KYOWAGLAS Now you can have a
PLASTIC scintillator made to

(o[ g g | HW.\ o] - ]} your requirements.

- Kyowa technology excels. Using a poly-
SCSN serles styrene base for high cost-efficiency and

a special method of cross-linking the
polystyrene for excellent mechanical
properties, Kyowa has developed a new
series of plastic scintillators whose per-
formance is superb. KYOWAGLAS SCSN-
Series Plastic Scintillators are several
times easier to form than plastic scin-
tillators having a polyvinyltoluene base.
And they are several times less costly
too. What’s more, they are manufactured
in large sizes—up to 6x 9 feet. Post your
requirements to Kyowa today and see
how affordable and efficient our new
SCSN Plastic Scintillators can be.

KYOWAGLAS

Q{ Kyowa Gas Chemical Industry Co.,Ltd.
3-8-2, Nihonbashi, Chuo-ku, Tokyo 103, Japan
Phone: (03) 277-3160 - 3176

7 )
CONTROLEUR COMPACT DE BUS-IEC
TYPE PUC

® BASIC évolué avec éditeur confortable
pour BUS-IEC '

® Deux lecteurs floppy incorporés

® Clavier séparé et possibilité de montage
en rack

@® Blindage contre parasites HF
® Mémoire de programme a 32 k Byte

® 32 entrées/sorties TTL plus interface
analogique

ROHDE&SCHWARZ

® Interface RS 232

3000 Berne 31
Représentation générale ROSCH' Case postale 63

et service Télex 32137

pour la Suisse — 1§ Telecommumcatlon SA Téléphone 031 4427 11
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CAMAC

SFP 2116
SUPER FAST PROCESSOR

Our Super Fast Processor(SFP2116)
combined with an Auxilliary Crate
Controller of the SEN family

(STACC 2107 ACC2103,ACC 2099A)
is an ideal solution for problems
such as:

@ Fast read-out of arrays of scalers, TDC,ADCs

@ Reduction algorithms and secondary triggers
@ Filtering

@ Real-time image reconstruction

Please contact us for additional
information

France: EG&G Instruments; Zone Silic 428; Tel. (1) 6872571 - Tix 202553F, F-94583 RUNGIS CEDEX - Germany : SEN
ELEKTRONIK GmbH;Brandsticken 11; Tel. 041 802046 - Tix 2163705d, D-2000 HAMBURG 53 — DIDAS Digital System;
Radspielstrasse 8: Tel. 089916710 - 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 58267ch -
CH-8604 VOLKETSWIL - United Kingdom : SEN ELECTRONICS LTD; London Street; Chertsey; Tel. 9328.66744 - GB -
KT168AP SURREY — OFFICES THROUGHOUT THE WORLD.

Headquarters:

SEN ELECTRONICS S.A.; Avenue Ernest-Pictet 31; Tel. (022) 442940 - Tix 23359ch - CH-1211 GENEVE 13.
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Les systemes optiques exceptionnels
des microscopes stéréoscopiques de
la série M 600 Wild permettent
d’observer sans difficulté le relief
des détails les plus fins. Les obser-
vations peuvent se faire temporaire-
ment sur des objets ne pouvant étre
déplacés, mais aussi lorsque I'instru-

Microscope stéréos-
copique Wild M 650

sur statif de sol roulant
MS-C

ment doit étre approché, dans des
conditions donnés, d’un endroit peu
accessible.

Le systeme modulaire des instru-
ments de la série M 600 Wild
comprend divers statifs de sol rou-
lants ou fixes, des statifs de table et
des statifs muraux, pour une mise
en place tres libre du dispositif
d’observation.

Trois modeles de base transmettent
une image parfaite de I'objet aux
distances de travail de 200 a
400mm. Des équipements
complémentaires ont

Nouveaux microscopes stéréoscopiques
de la séric M600 Wild pour saisir
tous les deétails, méme dans les endroits

a peine accessibles.

été prévus pour les prises de vues
cinématographiques ou photo-
graphiques, la télévision, les mesures
et ’observation simultanée par plu-
sieurs personnes. 1l est indispensable
de nous consulter au plus vite. B

Wild Heerbrugg et Leitz Wetzlar:
Suprématie mondiale en macros-
copie et microscopie.

S Y
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