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Cover photograph: An aluminium coating on the quartz window for a gas

Cherenkov produced this flower pattern. The counter is part of the appara-

tus built by a Princeton/Saclay/Torino/Brookhaven collaboration to study

hadronic charm production and antiproton interactions at Fermilab. (Photo

Fermilab)
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Looking back over the 1970s

At the Budapest Conference in July 1977,
Leon Lederman announced the discovery of
the upsilon in experiments at Fermilab.

(Photo A. Montvay)

As we prepare to enter a new de-
cade, it is traditional, and instruc-
tive, to look back and review the
accomplishments  of the last ten
years, which have been particularly
eventful for particle physics. Rather
than trying to cover in detail all the
developments  which have taken
o/ace, this review is intended as a
\] road historical survey.

The 1970s could go down in the
history of science as some of the
most momentous years in the study
of particle physics and in the devel-
opment of our understanding of the
basic interactions of nature.

At the end ofthe 1 960s, the stage
had been set by the experiments at
SLAC which showed that for elec-
tromagnetic interactions there are
small hard scattering centres deep
inside the proton. This was the coun-
terpart for nuclear matter of Ruther-
ford's classic 1911 experiment
which discovered the existence of
atomic nuclei. Just as Rutherford's
experiment opened up the interior of

“he atom, so the SLAC result
revealed a deeper layer in the struc-
ture of matter.

Early in the 1 970s, experiments at
CERN found similar behaviour using
neutrino beams, showing that the
constituents hidden deep inside nu-
clei could interact through the weak
as well as the electromagnetic
force.

Since the 1950s, theorists had
been working on the idea that
strongly-interacting particles are
built upfrom small numbers of build-
ing blocks, called quarks, which give
the particles their static properties.
While quarks were a powerful idea

The Gar gamelle heavy liquid bubble chamber
under construction at CERN in 1969. Four
years later, this detector saw the neutral
currents of weak interactions, so opening
the door to electroweak unification.

(Photo CERN 95.9.69)
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on paper, no trace of them had been
found. But the neutrino experiments
of the early 1 970s showed that the
hard subnuclear scattering centres
have exactly the properties expected
of quarks. Quarks became real.
Further experiments with electron,
neutrino and muon beams, as well as
probing the distribution of quarks in
nuclear matter, have begun to meas-
ure their interactions. At the same
time, theoreticians have been devel-
oping quantum chromodynamics, a
theory of inter-quark forces, and the
agreement between theory and ex-
periment shows that quark dynam-
ics is beginning to be understood.
A brief summary of the particle
physics developments of the 1 960s
would have mentioned little, if
anything, about the formulation of a
model by Sheldon Glashow, Steven
Weinberg, Abdus Salam and others
which attempted to unify the elec-
tromagnetic and weak interactions
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of leptons. One necessary conse-
quence of this model was a ‘'neutral
current' .of weak interactions,
through which the weak force could
operate between particles without

permuting their electric charges.
Such behaviour had never been
seen. The new ideas, when extended
to cover quarks, also implied the

existence of a fourth type of quark.
Ten years ago, this ambitious unifi-
cation scheme and its developments
lay dormant.

Then the 1970s saw a series of
experimental and theoretical break-
throughs which transformed this
abstract model into a physical theo-
ry. First Gerard't Hooft showed how
the formalism could be made to
handle calculations in a consistent
way. In 1973 came the discovery at
CERN using the Gargamelle bubble
chamber of the neutral current of
weak interactions.

Then came the dramatic discovery

/. The detection system which spotted
the J/psi at Brookhaven in 1974.

(Photo  Brookhaven)

2. The apparatus at the SPEAR storage
ring at Stanford which also discovered the
J/psi.

(Photo  Stanford)

of the fourth quark—charm—in
simultaneous experiments by the
groups of Sam Ting at BrookhaweX
and Burton Richter at SLAC. Subse-
quent experiments underlined the
new theoretical ideas and the meas-
urement at SLAC in 1978 of the
delicate interference between weak
and electromagnetic effects in elec-
tron-nucleon scattering provided
further impressive evidence.

With charm, it looked for a brief
time as though all of nature could be

described in terms of four lep-
tons—the electron and the muon
together with their attendant neu-

trinos—and four types of quark‘—

up, down, strange and charmed.
These eight particles fitted nicely
together.

Then came the sighting at SLAC
and at DESY in 1976 of the tau
particle, a lepton like the electron
and the muon, but much heavier.
This did not fit into the existing
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pattern, and hinted that there might
be some more quarks to find.

This was confirmed in 1977 with
the discovery by Leon Lederman's
group at Fermilab of the upsilons,
which appeared to be due to another
type of quark, now called beauty. The
upsilon is explained as the bound
~fate of a beauty quark and its anti-

irjark, in the same way as the J/psi
discovered by Ting and Richter is
made ‘from a charmed quark and
antiquark. Just as the J/psi heralded
the discovery of many more particles
carrying charm, so the upsilon hinted
that there were yet more particles,

this time carrying beauty. The first of
these looks to have been seen in a
1979 experiment at CERN.

Even with the addition of beauty,
there should be yet another quark in
order that everything becomes tidy
again. Many theoreticians are reluc-
tant to have a list of twelve basic
particles, not counting the extra ones
responsible for their mutual interac-
tions. Perhaps there could be an
even deeper level in the structure of
matter, and that the 'basic' particles
now known are really the spectros-
copy of something smaller still. Only
time, and higher energies, will tell.

With the underlying theory of
particle interactions seemingly in
good shape, it is tempting to make
predictions for the future. When
reviewed in 1990, such predictions
could display more about our current
ignorance than our understanding.

However the great particle phy-
sics achievements of the 1 970s are
certainly reflected in the range of
new accelerator projects under con-
struction or being planned. This
enthusiasm bodes well for continued
progress in the 1980s.

Accelerators

As usual, the advances in our under-
standing of the nature of matter
firing the past decade have leaned
heavily on the availability of high
energy accelerators which have both
revealed new phenomena and ena-
bled theories to be exposed to
experiment. There have been many
advances in technique, many new
approaches, many new ideas on
accelerator applications and many
splendid new machines brought into
operation. We pick out three themes
to characterize how accelerators
have progressed in ten years.

The first is in the understanding of
the behaviour of charged particle
beams and of the techniques to
control this behaviour. Accelerator
physics is by now a most thoroughly
understood science. It was in good
shape ten years ago but no-one theﬁ
would have dared to make the great
projections into the future for the
accelerator projects which are now
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in the 1970s

The Intersecting Storage Rings at CERN did
much to establish the concept of colliding

beams as a fruitful route to higher energy

experiments. One of the eight intersection

regions can be distinguished here.

(Photo CERN 141.5.75)




Aerial view of SPEAR, the electron-positron
colliding beam machine at Stanford which
has been the scene of some exciting physics
during the past decade. The buildings on
the two arcs house synchrotron radiation
experiments—an  application  of accelerators
which has grown tremendously in recent
years.

(Photo SLAC)

voiced with  confidence at the
discussions of ICFA (International
Committee for Future Accelerators).
Nobody then would have proposed
beams of hundreds of amperes such
as are mooted for heavy ion fusion
projects. And so on.

There seems to be hardly any limit,
other than that of resources, to what
accelerator physicists could provide
in one form or another to meet the
demands of high energy physics.
Their abilities have been demon-
strated and they confront all future
challenges with a confidence which
rests on the achievements of the
past decade.

To pick out a single technique
which has emerged in the 1970s
and which will have its impact in the
1980s, we should mention beam
cooling—both electron cooling in-
vented at Novosibirsk and stochastic
cooling invented at CERN. Many
consider cooling to be the most
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important advance in accelerator
technology since the idea of alter-
nating gradient focusing.

A second theme in the accelerator
field during the past ten years has
been the advent of storage rings. In
the early 1970s several projects
were under construction but the
enthusiasts for the colliding beam
route to high energies were thin on
the ground compared to the fixed
target adherents. Now we have the
CERN Intersecting Storage Rings
(probably the most perfect device
ever built from the machine physics
point of view), SPEAR at Stanford
and DORIS at DESY (where the crop
of physics at these two electron-
positron machines has been specta-
cular), and PETRA and PEP as
newcomers. The acceptance of sto-
rage rings has, of course, depended
on the proof that they could be used
for good physics. The mastery of
accelerator techniques has enabled

sufficiently high luminosities to be
achieved to ensure fruitful experi-
mental programmes.

The ISR in the proton-proton
colliding beam field pointed the way
to the Brookhaven ISABELLE pro-
ject. SPEAR and DORIS in the elec-
tron-positron field pointed the way
(in  addition "to their immediate
successors) to the LEP project fo*¥
Europe. The other storage ring
novelty for the 1980s may well be
the first electron-proton colliding
beam machine at DESY.

The third theme is the explosion in
the applications of accelerators for
disciplines other than high energy
physics. This too has its roots in the
mastery of accelerator technology. It
is almost impossible to move any-
where these days without tripping
over a synchrotron radiation source
and yet the use of the remarkable
properties of the light emerging from
electron storage rings is still in its
infancy. Accelerators as neutron
sources have emerged quite recently
and they will take over from reactors
for neutron-based research in t\
next decade.

Small accelerators have long been
in use in hospitals but recent years
have seen a variety of studies of
other applications in medicine for
diagnostics and treatment. The use
of proton, neutron, pion and heavy
ion beams in cancer therapy are all
under investigation and require ac-
celerators of substantial size. Accel-
erator techniques in radiocarbon
dating is a newcomer to the list of
applications which may well take off
spectacularly in the coming years.

Leaving aside many other uses of
smaller scale, we should mention the
potential of heavy ion accelerators in
the field of thermonuclear fusion.
The serious study of this potential
dates back only four years and it is a
huge challenge for the next decade.
The possibility of this route to a vast
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energy source is, however, of such
tremendous importance that it could
prove the most dramatic of all the
applications of accelerators.

Having picked out the themes of
advance and achievement, we
should also mention a major frustra-
tion of the 1970s — the slow
#yogress in the exploitation of super-
3~nductivity in accelerators for both
magnets and r.f. cavities. The prom-
ise of superconductivity has been
known for over a decade since the
work with magnets at Rutherford in
1 966. But realizing this promise has
proved extremely difficult. Consider-
able advances have been made but
at nowhere near the rate which was
anticipated. Let us end on a positive
note with the prediction that in the
1 980s superconductivity will extend
the abilities of accelerators both for
high energy physics and for the
many other disciplines which profit
from the developments which the
needs of high energy physics have
initiated.

Around the Laboratories

DESY
Anniversary time

Twenty years ago, on 1 8 December
1959, the agreement marking the
founding of DESY was signed by
representatives of the German Fed-
eral Republic and the city of Ham-
burg. DESY celebrates its 20th an-
niversary during a period of particu-
larly fertile research which leaves
little time for lavish festivities.

The 20 years since its humble
beginnings have seen the growth of
DESY into one of the world's leading
accelerator centres. DESY began
with the construction of a 5 GeV
electron synchrotron, and the first
beam, produced in February 1964,
was successfully circulating in the

storage ring was inaugurated nine
months after its first beam-run.
DESY was jointly established and
is financially supported by the Fed-
eral Ministry for Science and Tech-
nology (90 per cent) and the city of
Hamburg (10 per cent). DESY was
organized as ~ foundation, which
leaves the directorate and the Scien-
tific Council relatively free for plan-
ning and executive duties. The
Scientific Council, whose members
come exclusively from outside uni-
versities and Laboratories, controls
the scientific and technical pro-
gramme. An Administrative Council
with representatives from Bonn and
Hamburg makes final decisions and
establishes the general framework
for activities. Ten years ago an Ad-
visory Committee was added, a

synchrotron long before the official portion of whose membership is
inauguration — a style of doing elected by the employees of DESY.
things which has been maintained An international Physics Research
up to the present. The PETRA Committee (PRC), advises the direc-
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torate on the

experimental

pro-
gramme.

DESY was originally established
as a large experimental facility avail-
able to German universities. This
primarily national role was modified
with PETRA to provide a large elec-
tron-positron storage ring accessible
to all researchers. Half of the scien-
tific staff and half of the financial
support of DESY experiments is at
present contributed by Laboratories
from twelve foreign countries.

The charter provisions called for
the general expansion of machine
capabilities over a period of several
years. A step in this direction was
taken in 1968 with the raising of the
synchrotron beam energy to its
present value of 7.4 GeV. In 1971,
the beam current was increased to
40 mA after the installation of the
400 MeV Linac Il.

In the early days of DESY,
research groups interested in elec-
tron and photon interactions were
on the outside of a particle physics
scene dominated by proton
chines. It took several years before
international conferences on elec-
tron and photon physics came into
fashion. Today, proton and electron
accelerators complement each
other.

Many results of the DESY synch-
rotron era were quite fundamental,
such as the experiments on electro-
and photoproduction, the nucléon

ma-
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form factor determinations and the
tests of quantum electrodynamics.

The first large-scale expansion of
the DESY facilities began in 1969
with the construction of the DORIS
electron-positron storage ring. The
new project was completed at the
end of 1 973—just in time to join in
on the J/psi bonanza of 1974.
DORIS contributed many interesting
charmonium results.

Subsequently DORIS reached
new heights with the discovery of
the F particle (carrying charm and
strangeness) and of the weak decay
mode of the D particles, offering
conclusive evidence for the exis-
tence of the charmed quark. Another
highlight was the confirmation of the
tau heavy lepton.

As with the synchrotron, steps
were taken to increase the beam
energy of DORIS. This process was
made possible because the bending
magnets were capable of sustaining
more power than originally provided
for in the design energy specifica-
tions.

In the spring of 1978, the DORIS
beam energy was pushed upfrom its
initial value of 3.5 GeV to 5 GeV.
With this increased energy DORIS
was able to clarify the nature of the
long-lived upsilon particle and its
first excited state, and to demon-
strate that it consists of a bound
quark-antiquark state with quark
charge V3. Since then, DORIS has

Willibald Jentschke (left) shakes hands with
Hans-Otto Wuster after the first successful
beam test with the DESY-Synchrotron on
25 February 1964.

(Photo DESY)

amassed a wealth of information on
the upsilon states, in particular on
the three-gluon decay mode.
Meanwhile, construction of the
electron-positron storage ring PE-
TRA began in November 1975, and
after only two and a half years, on
15 July 1978, the first beams were
already happily circulating. Since

then, PETRA has been busy confirms

ing quantum electrodynamics on an
extremely small scale as well as
producing interesting jet events (see
November 1979 issue, page 358).

CERN
Installing STELLA

STELLA—Satellite

Experiment Linking
now taking shape. This
interesting project will explore the
possibilities of transmitting data
accurately over large distances and
at high speeds using the European
Space Agency's 0TS-2 communi-
cations satellite launched last year
(see June .1 978 issue, page 1 99)-

With STELLA, physics Laborato-
ries are pioneering the use of high
speed data communications by sa-
tellite in Europe. The project will link
CERN, the Rutherford Laboratory in
the UK, DESY in Germany, Saclay in
France, Pisa in Italy, Dublin in Ireland
and Graz in Austria, and is supported
by the European Space Agency
(ESA), the European Economic
Community (EEC) and the post and
telegraph (PTT) authorities in the
respective countries.

AT CERN, the three metre dia-
meter antenna for a transmitting and
receiving station and the computing
and interfacing equipment to handle
the 1 Megabit per second data
communications were installed late
last year. First data transmission
experiments should begin soon.

Computer software and interface

Transmission
Laborato-
ries—is

CERN Courier, January/February 1980
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The launch of the European communications
satellite OTS-2 at Cape Canaveral, Florida,
on 11 May 1978. The satellite is 35 900 km
above the Equator at W°E.

(Photo European

Space Agency)

equipment designed by Rutherford
and CERN is now available as
required for the earth stations. The
station at the Rutherford Laboratory
is now in contact with the satellite,
and the station at Pisa should shortly

be operational, with DESY and
Saclay following soon after.
The CERN/Rutherford satellite

link should soon be operational, with
other stations coming on line by
June. As an extension to the experi-
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ment, the CERN earth station will be
moved in 1981 tothe Swiss PTT site
at Loeche and data sent from CERN
by high speed landline.

Data from CERN experiments will
provide the bulk of the transmissions
until the 'big shutdown' when SPS
experiments stop and work begins to
adapt the SPS for its new role as a
proton-antiproton collider. For the
remainder of the year, DESY will be
the main user, with data for Ruther-

A fir-tree adds a seasonal note as the
antenna is installed at CERN for the STELLA
satellite  communications  project.

(Photo CERN  196.11.79)

ford and Saclay. With STELLA, parti-
cipating authorities will be able to
gain valuable experience in the use
of satellites for multipoint high speed
data links and in the development of
European data transmission sche-
mes. Physicists at CERN will be able
to explore the advantages of sending
large samples of experimental data
from Laboratories to home institutes
at a rate comparable to the pro-
cessing speeds of large computers.
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This will enable physicists, both at
CERN and at the home institutes, to
monitor experiments at CERN with-
out using the CERN computers. The
implications of thisforfuture physics
at LEP are now being studied.

PTT plans for similar satellite data
services for public use have been
evolving. The French are to have
their own data communications
satellite Telecom I, which could
serve up to 400 small earth stations
all over France. The UK Post Office
has plans for a European wide
system. In the USA, four such
services will be available in the next
few years.

Information on the proton beam profile in
the CERN S PS drawn from the synchrotron
radiation light emerging from the beam at
a magnet edge: 1.- the beam spot 2.- the
vertical distribution of the protons with the
curves representing the intensity of different
slices of the beam, 3 - the horizontal
distribution of the protons, . 4-profiles
recorded at different beam energies.

Seeing the proton
beam

Just over a year ago we reported the
first ever observation at the CERN
SPS of synchrotron radiation from
an orbiting proton beam (see Sep-
tember issue 1978, page 294). The
SPS Beam Monitoring Group have
now refined their light detection
system to an extent that beautiful
information on the beam profile is
being obtained by means of the
synchrotron light.

Though this technique of observ-
ing a beam is standard on electron
machines, it had never been
dreamed of for proton machines of
present energies because the proton
mass pushes .the synchrotron light
spectrum far into the infra-red. It
was R. Coisson from Parma Univer-
sity who suggested that at discon-
tinuities in the magnetic field (the

. . *
o *»
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edge of a magnet) the spectrum
could extend into the visible range at
comparatively low energies.

The new system at the SPS
detects the light emerging at the end
of a magnet and has a system of
mirrors to manoeuvre the light to a
camera in a rather crowded location.
The sensitivitytias been improved by
the use of a silicon intensified target
where one incident gamma on the
photocathode is converted into
0.1 electrons at the target. With the
system, abeam intensityof 10'"pro-
tons and energies of 240 GeV and
above give healthy signals. Accura-
cies of around 0.1 mm on the beam
profile can be achieved and beam
density scans in both planes are
readily accomplished.

This is a new tool for 'non destruc-
tive' beam observation in proton
machines and will be of particular
importance in the near future for the
proton-antiproton collider project at
the SPS. Some further improvement
so as to be sensitive to the lower
intensities (about 1 x 10'") of the
antiproton beam will be needed bu
it has just been shown that the use 0?”"
an ‘'intensified silicon intensified
target' will make this possible.
Proton beams of 3 x 1 0°" were seen
at 270 GeV with a TV camera.

Pulsed beamlines

Inthese energy-conscious times, itis
good to report that considerable
energy savings have been made by
powering the beamlines in the North
Experimental Area to coincide with
the pulses supplied by the SPS.

In previous generations of acceler-
ators, the beamline magnets were
powered continuously, even though
they only received their particles in
pulses. If instead the beamlines can
be pulsed in time with the arrival of
the particles, then energy savings
are possible.
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The SPS is connected directly to
the French public electricity net-
Qwork, and to keep power and voltage

fluctuations within acceptable limits,
a reactive power compensator is
used. )

The beamlines in the North Area
were designed with pulsed opera-
tion in mind, and the opportunity
arose when a second compensator
became available as backup for the
first. (The increase in SPS energy to
400 GeV and above has meant that
the second compensator has now
also to be used forthe machine itself,
but there is still enough capacity
available to handle the beamlines.)

This compact photon and hadron calorimeter,
built by Bari and MPI Munich for an
experiment at the CERN SPS, uses long
acrylic rods to draw information from many
scintillator cells and to distinguish between
signals from the photon and hadron sections
of the calorimeter.

(Photo CERN 25.5.79)
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Pulsing of the beam line magnets at the
North Area of the CERN SPS. The top trace
shows a portion of the SPS machine cycle
including a 1.5 second flat top. The second
trace shows the corresponding current in
three bending magnets in serial while the
profile for a quadrupole magnet is seen at
the bottom.

The system has been in operation
for several months, and power
consumption in the beamlines has
been reduced by about 50 per cent.
In d.c. mode, power consumption at
maximum energy is about 19 MW,
and this is reduced to 1 0 MW when
the beamlines are pulsed. In prac-
tice, the beamlines are not all run at
maximum energy, but proportional
savings are still achieved.

Because of their construction, the
big spectrometer magnets of the
experiments themselves cannot be
pulsed. However for an experiment
by an Ecole Polytechnique/Stras-
bourg/Zurich collaboration to study
muon pair production by intense
pion beams in the new North Area
underground experimental hall, the
apparatus is -being designed for
pulsed operation. '

For the beamlines in the West
Experimental Area, some of which

were originally used for PS experi-

ments, more extensive modifica-
tions are required to achieve pulsed
operation. However this work will
soon begin and should be complete
for the restart of SPS experiments in
1981 after the big shutdown to
adapt the SPS to its new role as a
proton-antiproton collider. Total
annual saving§ should then amount
to about 3 million Swiss francs.

Detector sees the
light

An interesting new detection system
is now in regular use in the North
Area of the SPS 400 GeV proton
synchrotron. The experiment is be-
ing carried out by a Bari/Cracow/
Liverpool/Munich(MPI)/Nijmegen
collaboration to study ‘'hard' colli-
sions between hadrons when ener-
getic particles emerge at wide
angles to the collision direction.

447



A hydrogen target within a
streamer chamber and inside a
magnet observes what happens at
the collision vertex. This is backed by
magnetostrictive chambers and a
cylindrical detector which provides
both hadron and photon calorimetry
and acts as the trigger.

This detector has novel features. It
uses plastic scintillators to deter-
mine the total energy of the photons
or badrons, and a new method of
light collection permits a compact
construction with all the photomulti-
pliers well away from the magnetic
fields. Special fluorescent convert-
ers give colour to the light so that the
photons and hadrons can be readily
distinguished.

The " light collection system in-
volves acrylic rods passing at right
angles through the slabs of scintilla-
tor (which are interspersed with
slabs of lead or iron). Light from a
large number of scintillators can thus
be brought to a single photomulti-
plier. In addition the section of the
rods which basses through the
photon calorimeter (the front end of
the detector) is doped so that the
transmitted light is coloured yellow.
The section which passes through
the hadron calorimeter is doped to
colour the transmitted light green. In
this way a single rod can feed two
photomultipliers via light filters and
convey signals corresponding to the
location of the origin of the light.

Stig Sundell with the crystal diffraction
spectrometer used in the CERN/Julich
measurements of atomic X-ray spectra at
the CERN synchro-cyclotron.  This instrument,
based on a new design principle, measures
shifts in the energies of K X-rays with a
precision of more than one thousandth of
the natural line width (10-50 eV for the
atoms being used). The laser beam seen in
the picture serves to steer the heavy detector
shielding (front) relative to the angular
position of the quartz crystal (centre). The
X-ray source is seen at the rear.

(Photo  CERN361.10.76)
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This detector, built by Bari and the
Max Planck Institute, Munich, pro-
vides very fast calorimetry, covers
wide angles because of its compact-
ness, allows fine granularity of the
scintillator cells and gives 'unbiased’
information, since it can trigger on
jets over a large solid angle. The
ideas are being taken up by other
teams.

New effects seen in
atomic X-ray spectra

A series of precision experiments by
a CERN/Julich group at the
CERN 600 MeV synchro-cyclotron
(SC) have measured a number of
new effects in the atomic X-ray
spectra of heavier elements.

For more than a decade it has
been known that the X-ray energies
from inner electron transitions (the
K-spectra) in atoms of heavier

elements depend to a small extent

on isotopic and chemical composi-
tion. The small isotope shifts are the
result of the perturbation of the
atomic levels due to the size of the
nucleus, and can be used to give
information on nuclear radii. The
chemical shifts are the result of
changes in the screening due to
valence électrons.

The experiments at CERN hav”
pointed to several additional contri-
butions to the energies of K X-rays,
typically involving shifts from
100 millielectronvolts (meV) to a
few eV, and a precision of 10-
100 meV is therefore required.

This has been achieved with a
crystal diffraction spectrometer of
the DuMond type. A new design of
the source holder together with the
extremely intense and almost point-
like sources produced by the
ISOLDE separator at the SC have
been essential for the success of
these difficult measurements.

CERN Courier, January/February 1980



The first experiment compared the
energies of K X-rays from the elec-
tron capture radioactivity of cae-
sium-131 and 132. The energy
difference of 112+ 11 meV was
interpreted as a contribution from
the previously unobserved hyperfine
shift of the lowest-lying (1 s) atomic
«sstate.

‘W (The hyperfine shift arises from a

minute magnetic interaction be-
tween the nucleus and the atomic
electrons. As the splitting of the 1s
atomic state due to this effect is very
much smaller than the natural width
of the spectral line, the shifts are

normally not detectable, although
their presence had been demon-
strated in 1973 by a Leningrad

group, which showed that isotopes
with large magnetic moments had
slightly broader K X-ray lines.)

The hyperfine shift became ob-
servable in the CERN experiments
because the X-rays were produced
not by the usual method of photo-
ionization, but. from beta decay
radioactivity. In this case there is a
"S;Iection rule in the atomic and
nuclear angular momenta which
leads to a selective population of
certain hyperfine components. This
'F selection rule' was predicted in
1958 by |. Bernstein, T.D. Lee,
C.N. Yang and A. Primakoff.

In a second experiment, the CERN
/ Julich group compared the ener-
gies of the K X-rays produced in
photoionization of gold with those
from electron capture decay of
mercury-197. Even after allowing
for hyperfine and nuclear volume
effects, the photoionization X-rays
were about 200 meV more ener-
getic. This is attributed to the shake-
off of outer electrons in photoioniza-
tion.

In yet another series of experi-
ments, the group found a third effect,
which reflects the difference in
atomic structure between a pair of

CERN Courier, January/February 1980

,4*-&0

Iin=|—1
F=1-1
in

The F selection
sum of nuclear
momenta) for the population of
hyperfine levels was predicted in
1958 by I|. Bernstein, T.D. Lee,

C.N. Yang and A. Primakoff. The
initial state has a nuclear spin of
1-1 and orbital angular momentum
(J) of zero. The nucleus undergoes
beta decay, with capture of an elec-

rule (F denotes the
and atomic angular

,,-*-:'“/2

~
A Y

I, =l

. ¢

|,'.;-_-|-1,2

tron, to a state with nuclear spin

1s1. The neutrino carries away half
a unit of angular momentum, so

that the remaining inner electron

can only have its spin antiparallel

to the nuclear spin. The hyperfine
component with the inner electron
spinning parallel to the nucleus is
not  formed.

neighbouring elements.
In electron capture beta decay,

one atom is transformed into
another with one less proton in the
nucleus, while the outer electron

configuration is retained. The result-
ing atom therefore has an additional
electron, which affects the X-ray
spectrum. These atomic structure
effects in atoms produced by elec-
tron capture in the nucleus should be
especially large when inner electron
shells are being filled, as in the rare
earths.

The atomic structure effect was
demonstrated by the CERN / Julich
group using the pair of rare earths
erbium and holmium. In this experi-
ment, the energies of photoioniza-
tion X-rays from holmium were
compared with those from beta
decay in the neighbouring rare earth
metal erbium. As these metals have
essentially the same crystal struc-
ture, it is reasonable to suppose that
chemical shifts are not to be seen.
The experimenters were able to pick

up the weak X-ray spectral lines due
to transitions from outer electron
levels, which gave a clear ‘'finger-
print' of the additional electron in
erbium.

Theoretical calculations show that
the measured shifts can be under-
stood if the additional electron is
assumed to be in the 4f level —just
where chemists and solid state
physicists would like it to be.

In the experiments now under
way, the CERN [/ Jdlich group is
investigating another group of met-
als — the 5d series from hafnium to
platinum. In the three pairs of
elements studied so far, the meas-
ured effects resemble each other,
but the ‘fingerprints' cannot be
understood in terms of the three
mechanisms which explained the
rare earth behaviour. The group
suspects that something new s
contributing, which is likely to owe
more to solid state physics than to
atomic or nuclear physics.
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Observation of a new heavy hyperon in
negative kaon interactions in

(a) the CERN 2 m bubble chamber, and
(b) the Argonne 12 foot chamber.

The smooth curve in (a) shows the estimated
background, and (c) shows the effect of
combining the two sets of data from the
different experiments. This very narrow
state, which decays into many strange
particles, could be an ‘ exotic' baryon
containing more than three quarks.
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CERN/ARGONNE
New kind of hyperon?

Two high statistics bubble chamber .

experiments using negative kaon
beams have seen a new hyperon at
3.1 7 GeV with a width of not more
than 20 MeV.

The first evidence came from a
Birmingham / CERN / Glasgow/
Michigan State/Paris collaboration
studying interactions of 8.25 GeV
negative kaons with hydrogen in the
CERN 2 metre bubble chamber. The
result has been confirmed by a
Cambridge/Michigan State collabo-
ration using 6.5 GeV negative kaons
in the Argonne 12 foot hydrogen
bubble chamber.

Both experiments looked for reac-
tions where the kaon hits a proton,
producing a pion and a hyperon,
which then decays into many parti-
cles, of which more than one carries
strangeness.

A sharp signal was seen in the five
and six body decays at a mass of
3.17 GeV, while no corresponding
effect was seen with just one
strange particle in the final state. The
new heavy particle also appears to
come out forwards, which to the
initiated suggests that baryon ex-
change is responsible.

The dominance of final states
containing many strange particles,
together with the exceptionally nar-
row width of the signal, 'suggests
that the new hyperon could have an
unusually complex internal struc-
ture.

Recently theoreticians have pre-
dicted the existence of ‘'exotic’
baryons containing a quark-anti-
guark pair in addition to the usual
complement of three quarks and
which would not behave like normal
baryons. The new hyperon could be
one of these exotic states.

STANFORD
Microprocessors at
work

With physics experiments probing
higher energy regions where more
particles are produced, and with
physicists continually looking for
rarer types of interaction,
more computing power is needed to
filter interesting data from the mass
of collected information.
Traditionally, this demand has
been met by bringing in more and
bigger computers, but recently the
availability of microprocessors (in
effect a whole computer on a small
‘chip') offers a new solution. A
substantial amount of computing
power can now be installed in the
experimental set-up to process data
immediately after it has been sel-
ected by a hard-wired trigger (see

July/August 1979 issue, page
192).
An example of this trend is the

168/E microprocessor which has
been developed for the Large Aper“,
ture Solenoid Spectrometer (LASS; ¢
at SLAC. This detector can record
events on magnetic tape at the rate
of one every ten milliseconds, while
it can take ten times as long to

process the event on the central
computer.

To avoid this bottleneck, data
processing specialists  first  at-

tempted to use fast logic or hard-
wired units to handle routine opera-
tions and filter the raw data. Then
suddenly it was found that only a
small number of all the instructions
available in an IBM 370 computer
are used in a typical FORTRAN
program. This meant that using
microprocessor techniques it was
possible to build a small arithmetic
unit containing just the few dozen or
so instructions needed to emulate
the IBM.
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The goal wqgs to run the LASS
track finding and fitting programs
Interchangeably on the main com-
puters or the emulator. In this way
the diagnostics on the main comput-
ers could be used to check out the
micros, and identical programs could
be run and the results compared in
detail. All the software resources of
the main computers would be avail-
able to the LASS system.

The development of the 1 68/Es,
together with a controller to link the
micros to the main computers, a
translator to convert main machine
code to microcode, and diagnostics
and other aids, was a challenging
task, but the system is now work-
ing.

The processing power of each
168/E is half that of a mainframe
IBM 370/168, while the supervi-
sion of the micros accounts for only
about two per cent of the IBM's
workload.
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In the
molecular biology and bio-organic chemistry
at Moscow State University, the processing
of lamellar radiochromatograms is carried
out with high-speed automated equipment
produced in the High Energy Laboratory at
JINR Dubna.

Interfacuity Problem Laboratory for

The cost of the system is changing
rapidly with the cost of memory, but
at present each processor costs
about $15 000 and is driven by a
memory unit (called the 'Bermuda
Triangle') which costs about
$30 000. Up to six processors can
be handled by a single controller.

Initially six 1 68/Es will be used
with LASS. In addition, the proces-
sor is also foreseen for other groups
at SLAC, for DESY (TASSO and
PLUTO) and Tokyo. At CERN, a first
168/E processor has been
structed and work has begun on the
Bermuda Triangle memory system.
When complete, it is intended to use
the set-up for analysing data from
the European Muon Collaboration.

con-

DUBNA
Applications of
particle physics
techniques

At the Joint Institute for Nuclear
Research, Dubna, work is proceed-
ing successfully on the application
of particle physics techniques to
medico-biological research. One of
the topics of interest is the use of
wire chambers in molecular biology.
These detectors considerably
shorten the processing of lamellar
radiochromatograms.

Usually radiochromatograms are
processed by autoradiography in-
volving liquid scintillation counters
or scanning devices. This takes
many hours. In 1977 a method was
devised at Dubna based on multi-
wire proportional chambers which
offers several advantages. It makes
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A layout of the apparatus used for
radiography with the helium beam from the
Dubna synchrophasotron. The helium ions
pass through the object being investigated
and the multiwire proportional chambers
before stopping in the proportional counter
block. Data on the co-ordinates and stopping
point of the particle is transmitted to the
computer and the processed information is
displayed on the TV screen.

it possible to process simultaneously
many chromatograms measuring up
to 200 x 200 mm*. This method is
non-destructive and preserves the
substance being investigated for
further work. The processing of
radiochromatograms is speeded up
some 10to 100times compared to
usual techniques.

The new device consists of a two-
dimensional position-sensitive de-
tector, electronic recording appara-
tus, memory and television monitor.
The position-sensitive detector uses
proportional chambers with drift
gaps, intended for recording beta-
radiation over a wide energy range. It
works with a gas mixture of argon
and carbon dioxide. The lamellar
radiochromatograms fit directly into
the detector body. Information from
the proportional chambers is pro-
cessed and transmitted to the com-
puter memory with subsequent out-
put on the TV monitor.
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In a single analysis of a lamellar
chromatogram, the device provides
a display on the monitor screen of
the location of radioactive areas
containing hydrogen-3, carbon-14
andphosphorus-32. Italso identifies
given isotopes and measures the
total activity of any chosen area in
the chromatogram. The device is
sensitive to activity down to the level
of ten picocuries per cm®. The total
time for such an analysis is about
twenty minutes.

At present the device is used for
research at the Interfaculty Problem
Laboratory for molecular biology and
bio-organic chemistry at Moscow
State University.

Another area of research is ion
radiography. By applying multiply
charged ions to radiography consid-
erably more information can be
obtained than with X-rays—the de-
gree of contrast of the image is
better and the necessary radiation

dose considerably lower.

In 1978 the Dubna synchropha-
sotron accelerated a beam of helium
ions to an energy of 200 MeV per
nucléon, at that time the highest
energies for these ions achieved in
Europe. Radiography equipment
was tested in this beam and esti-
mates could be made of the bask
parameters which are necessary Twt
using the technique.

The principle is precision meas-
urement of the residual range of the
particles which pass through the
object being studied. The apparatus
consists of multiwire proportional
chambers, complex electronics, an
on-line computer and a television
monitor displaying the information
which is gathered.

During exposure to the beam of
helium ions, various objects (phan-
toms) were studied and it was
demonstrated that the method has
high sensitivity at low radiation
doses. The density resolution was
better than 0.1 per cent and the
spatial resolution was about 2 mm
with millirad radiation doses.

TRIUMF
Kaon factory
workshop

Running parallel to the Vancouver
ICOHEPANS Conference (see De-
cember 1 979 issue, page 409) was
a workshop, sponsored by TRIUMF
and attended by over 1 80 delegates,
on the physics that might be done at
a kaon or antiproton factory. The
characteristics of possible machines
were also described, the primary one
being of course high intensity—typi-
cally 100-1000 times higher than
available now from proton accelera-
tors in the 8-30 GeV range.

There are two strong thrusts for
the experimental programme. One is
the study of resonance and particle
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properties, particularly the negative
kaon/nucleon system, and the rare
decays of the kaons and hyperons.
The other (emphasized perhaps by
current activity and the nuclear lean-
ings of the main conference), is to
explore nuclear physics problems
from a fresh angle, using the very
.different properties of the negative
&iifeon, the positive kaon and the
lambda as probes, the first rich in its
capacity to excite resonances, the

second poor — a feebly interacting
hadron, the third a 'strange' tagged
neutron — the seed for the rapidly

blossoming field of hypernuclear
physics. All in all it appears that the
kaon factories would open up an
exciting new realm of physics, just as
the pion factories are doing now.

In  particle physics, discussion
centred around a number of impor-
tant fundamental questions which
can only be tackled with the help of
more intense beams. Searches for
possible muon number
serving kaon decays (into a muon
and an electron, for example) would
ii.pmplement in the strangeness non-
conserving sector searches for reac-
tions such as muon decay into an
electron and a photon, and set limits
for such violation within modern
gauge theories. Precision measure-
ments of usual kaon and hyperon
decays would be useful as would
detailed studies of the various rare
decay modes which test our under-
standing of the effects of higher
order weak and electromagnetic
interactions. CP violation is not yet
understood and investigations of CP
violating correlations in kaon decays
might elucidate the mechanism res-
ponsible for such violation. In a
slightly different area, detailed stu-

non-con-

dies of the spectrum and decay
properties of hyperon resonances
(particularly the negative kaon/

nucléon system, rich in resonances
of all degrees of reliability) could test
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crucial
ries of quantum chromodynamics.
Consideration was also given to

ingredients of current theo-

possibilities for experiments with
antiprotons. Here the new LEAR
project at CERN will give orders of
magnitude improvement over exist-
ing facilities. The spectroscopy of
baryonium and protonium, searches
for qqqq quark states, quasi-nuclear
nucleon-antinucleon bound states,
proton-antiproton annihilation reac-
tions, and exotic channels such as
antiproton plus lambda are just a
sampling of the rich field of antipro-
ton physics dependent on higher
intensities.

In the area of hypernuclear phy-
sics, negative kaon beams can
supply lambdas essentially at rest in
nuclei. Already a good start has been
made on a periodic table of such
hypernuclei and some excited states
have been observed, with the best
resolution being achieved by the

Participants at the recent International
Conference on High Energy and Nuclear
Structure (ICO HE PANS) in Vancouver (see
December 1979 issue, page 409) were at
one stage confronted with some enthusiastic
demonstrators who had (wrongly) assumed
that the visiting scientists were planning a
new reactor.

(Photo Nanaimo Daily Free Press)

Strasbourg / Saclay / Heidelberg
group at CERN. Such information
opens new areas of nuclear spec-
troscopy. Does the lambda behave
simply as a 'strange neutron' form-
ing lambda-neutron hole excita-
tions ? Do the strangeness analogue
resonances, generalizations of the
usual isobaric analogue states, ex-
ist? A whole host of interesting
questions can be explored. To obtain
detailed excitation spectra, however,
coincidence experiments detecting
the decay photon will be needed, as
will strangeness exchange experi-
ments at larger momentum trans-
fers so as to allow higher angular
momentum transfer. For both of
these more intense beams are
essential.

Hypernuclei also provide informa-

tion on the basic lambda-nucleon
force, and already indications are
that the spin-orbit component is
much weaker than the nucleon-
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nucléon case. Clearly a basic under-
standing of hyperon-nucleon inter-
actions is extremely important, and
may enhance our understanding of
the more familiar nucleon-nucleon
force.

Another area of discussion dealt
with the elastic and inelastic scatter-
ing of kaons from nuclei and the
kinds of nuclear information which
can be obtained. Negative kaons are
strongly absorbed on nuclei, leading
to the production of a large variety of
relatively narrow Y* resonances
whose spectra and decay properties
can be studied. One can also investi-
gate the propagation of such strange
resonances in the nuclear medium in
analogy with, and wusing similar
formalisms as, e.g., the isobar door-
way formalism, used to study non-
strange resonances in nuclei.

On the other hand, positive kaons
are very weakly absorbed, with a
long mean free path and no ‘true’
absorption, and are potentially
simpler than the pion and very useful
for exploring nuclear densities via
elastic and inelastic scattering.
Some beautiful new data for both
positive and negative kaon scatter-
ing from the Carnegie-Mellon/
Houston/Brookhaven collaboration
was shown at the workshop to-
gether with relatively successful
analyses in terms of kaon-nucleus
optical models. More information is
needed on the kaon-nucleon ampli-
tudes which serve as input for the
calculations but clearly the first
steps have been taken toward mak-
ing the kaon, like the pion, a very
useful nuclear probe.

Studies for improved low momen-
tum kaon beams were reported from
Brookhaven and KEK, in the former
case integrated with a high resolu-
tion spectrometer. Both designs are
aiming at short channel lengths
(8-1 0 m) to reduce the decay losses
(at KEK by the help of superconduct-
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ing combined function current sheet
magnets). At Brookhaven, the hope
is to gain a factor ten in kaon flux
over existing lines on the AGS
synchrotron while maintaining a
pion to kaon ratio of less than ten.
The beamline itself will probably
provide the dispersing system for the
energy loss spectrometer; the aim is
for an energy resolution of 200 keV
at 800 MeV, with a momentum bite
of 6 per cent and angular coverage
0-140°. (It now seems that this
project may be funded in the early
1980s.)

For slow antiproton physics it
seems that the immediate future will
be dominated by the recently funded
LEAR project at CERN (see Septem-
ber 1979 issue, page 260). This
0.1-2 GeV storage ring, fed by beam
decelerated from the antiproton
accumulator, will considerably in-
crease low energy antiproton beam
intensities over those now available,
and will eliminate beam contamina-
tion.

Although most present-day multi-
GeV accelerators provide proton
beams of no more than a fraction of a
microamp, it appears to be techni-
cally feasible to construct accelera-
tors capable of giving 30 JIA at
30 GeV, or even 400 |iA at 8 GeV
(energies suitable for production of
antiproton and kaon beams respec-
tively). However at Fermilab the
8 GeV fast-cycling booster synchro-
tron has already reached 7 |iA (see
May 1979 edition, page 112) and
could eventually produce 12 |iA at
10 GeV. It was pointed out that
although the present duty factor is
too small for coincidence experi-
ments, it could be lengthened either
by slow resonant extraction or by the
use of a 'stretcher’ ring.

The virtues of fast-cycling synch-
rotrons were also recognized by
LAMPF and TRIUMF in their after-
burner proposals, the former based

on a machine for 50 |iA at 16 GeV,
the latter on one for 80 jiA at
10 GeV. In TRIUMF's case (see
April 1 979 issue, page 74) a second
stage slow-cycling synchrotron with
superconducting magnets was pro-

posed to accelerate 30 |iIA to
30 GeV for antiproton production.
An alternative proposal, which

would not compete directly with th*,
strong effort going into antiproton
physics at CERN and Fermilab, was

for a two stage isochronous ring
cyclotron ("CANUCK' — Canadian
University Cyclotron for Kaons) to

accelerate 100 — 400 |iA protons
first to 3 GeV and then to 8 GeV for
kaon production. SIN also reported
starting a design study for a 4-5 mA
2-3 GeV ring cyclotron as a high flux
spallation neutron source, with the
possibility of this feeding into a
100-200 |iA 8 GeV cyclotron kaon
factory.

From this workshop and similar
ones held elsewhere, it is clear that
orders of magnitude more intense
kaon and antiproton beams would
open up exciting possibilities in bo
particle and nuclear physics, ana
moreover that the machines to
produce them are technically feasi-
ble.

(The proceedings of the workshop
will appear as a TRIUMF report.)
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Physics monitor

European
Synchrotron
Radiation Facility
(ESRF)

As a result of the recent upsurge of
"nterest in the use of synchrotron

Radiation, the European Science
Foundation set up an Ad Hoc
Committee for Synchrotron Radia-

tion. Its main preoccupation over the
past eighteen months has been to
investigate and make a preliminary
design for a possible next generation
X-ray source. These studies culmi-
nated in two weeks of intense activ-
ity in May when, at the alpine retreat
of Aussois near the French-Italian
border, representatives from many
European Laboratories produced a
four volume report which has now
been published. The volumes spell
out in detail the Scientific Case, the
Storage Ring Design and the Instru-
mentation Requirements of a Euro-
pean Synchrotron Radiation Facility
"ESRF).

¥ The uses of synchrotron radiation
extend over an enormously wide
field of physics, chemistry and biolo-
gy, and the main spectral range of
interest is from below 0.1 to above
2000 a.u. The longer wavelengths

Through the Anglo-Soviet Agreement for
Cooperation in Science and Technology, joint
seminars on synchrotron radiation are
organized annually between the two
countries. The second of these seminars
was held at Daresbury Laboratory between
16-19 October 1979 when a delegation of
seven Soviet scientists attended. Seen here
in the storage ring tunnel of the Daresbury
Synchrotron Radiation Source is

D.J. Thompson (right) of Daresbury with
three of the Soviet visitors, left to right,
E.P. Stepanov (Institute for Physical
Problems, Moscow), S.P. Kapitza (Institute
for Physical Problems, Moscow and vice
chairman of the Synchrotron Radiation
Commission of the USSR Academy of
Sciences) and V. Galatskii (Kurchatov
Institute  of Atomic Energy, Moscow).

(Photo  Daresbury)
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are best provided by relatively small,
low energy electron storage rings
(less than 1 GeV) and such ma-
chines exist, or are planned in several
countries. The shortest wavelengths
require higher electron energies and
the machine becomes quite expen-
sive— hence the interest in a possi-
ble European collaboration. If this
were built, it might be highly desira-
ble and convenient to provide a
smaller machine on the same site,
and this is also a topic of discus-
sion.

The X-ray source now being
proposed is a 5 GeV electron sto-
rage ring with a circumference of
604 m and 48 synchrotron radiation
ports of three types. Thirty-six of the
beamlines emerge from normal

bending magnets and have the usual
synchrotron radiation spectrum with
a characteristic wavelength of 1 a.u.
This wavelength defines the position
of the 'knee' on the spectrum and a

i : o

useful rule of thumb is that there is a
good photon flux extending to a
quarter of the wavelength and a
usable flux, at least for some experi-
ments, to a tenth. Each of these
beams has a horizontal angular
width of 1 6 mrads and the electron
beam at a typical tangent point has a
cross-section of 0.60 mm by
0.35 mm and a divergence of
0.30 mrad by 0.02 mrad.

In addition, six beams are planned
emerging from short, superconduct-
ing wigglers with a characteristic
wavelength of 0.25 a.u. and six
beams from undulators up to 5 m
long. In the wigglers the beam cross-
section is even smaller than in the
bending magnets, whilst in the
undulators the beam divergence is
made very small to achieve a narrow
line-width. An undulator is a long
multipole magnet, with typically 50
to 1 00 periods, designed to produce
quasi-monochromatic radiation tun-
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able by varying the magnetic field
and/or electron energy. In the ESRF
various undulators will be provided,
covering the range 1 to over
100 a.u.

To achieve very low beam emit-
tance and the various beam sizes
and divergences required, a lattice
with rather many quadrupoles has
been devised. The beam intensity is
limited by the ability of the vacuum
chamber walls to absorb synchro-
tron radiation, and this thermal
capacity limit has been assumed to
be 10 kW/m average in the bending
magnets and implies a maximum
beam current of 565 mA.

However beam instability prob-
lems will be severe, particularly with
the very short bunch lengths prefer-
red by some experimenters. A dou-
ble rf. system will allow some varia-
tion of bunch length to permit optim-
ization—longer bunches when max-
imum intensity is the most important

requirement, and vice versa.

For various reasons, particularly to
ensure good positional stability of
the beam and to achieve very high
currents, a full energy injector syn-
chrotron is planned, with a circum-
ference approximately half that of
the storage ring and using many of
the same components.

A major feature in the planning of
such a project must be a large exper-
imental hall with many well-equip-
ped experimental stations (several
per beamline). Good support facili-
ties for the expected large numbers
of users are also necessary.

There has notyet been any serious
discussion of possible sites for the
new Laboratory. The first require-
ment is to decide whether Europe
wants its own synchrotron radiation
source and is agreed on the*form it
should take.
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Parameters of the Proposed
European Synchrotron Radiation
Facility
Energy 5 GeV
Circumference 604.38 m
Number of
cells 12
Bending radius 22.36 m
Number of di-
poles per cell 4
Length of di-
poles 2.93 m
Field in dipole 0.74 T
Seven types of
quadrupole,

length 0.7 or 1 m

gradient 8.2to 113 T/m
Beam current 565 mA
Energy loss
per turn 2.66 MeV
Total beam
power loss 1.57 MW
Main rf. sys-
tem frequency 500 MHz
Total rf. power 1.88 MW
Harmonic sys-
tem frequency 1500 MHz
Bunch length 16-48 mm

An overall view of the proposed European
Synchrotron Radiation Facility. The storage
ring and injection accelerators are housed

in concrete tunnels, but the experimental
area would be of a much lighter construction.
It would probably be designed in modular
form so that it could be extended as demand
increased until finally all 48 beamlines shown
here were in use.
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People and things

John Cumalat and David Neuffer, first
Robert R. Wilson Fellows at Fermilab. The
Wilson fellowships are special three year
appointments awarded annually at Fermilab
to outstanding young physicists in the fields
of accelerators and particle physics.

On people

Accelerator  specialist  Ernie Courant
is the recipient of the 1979 Boris
Pregel A ward for Applied Science
and Technology. The presentation
was made at the annual meeting
of the New York Academy of
‘Sciences on 6 December.

Giving cancer treatments at TRIUMF

The first treatment of cancer
patients began at TRIUMF in Nov-
ember using the negative pion beam
from the biomedical channel. In this
first series, patients  with multiple
skin  tumour nodules are receiving
ten daily treatments. In order to
assess the effect of negative pions
on human tissue, some of the
nodules are being treated with pions
and others with X-rays. Only when
this is known can treatment of
larger, deep-seated tumours  com-
mence. The treatments at TRIUMF
have been preceded by comprehen-
sive  pre-clinical investigations in-
cluding both physical and radiobio-
logical studies, the latter including
cultured cells, mice and pigs.

Conferences on the horizon

The  Sixth International Conference
on  Experimental Meson Spectro-
scopy will be held at Brookhaven
on 24-25 April.  The Conference will
cover experimental results in light
and heavy quark spectroscopy, rele-
vant theory and spectrometer sys-
tems. For further information please
contact CU. Chung or S.J. Linden-
baum, Brookhaven  National Labo-
ratory, Upton, New York 11973.

The Mark Il detector, previously used in
experiments at SPEAR, seen here being
installed in one of the experimental areas
of the new PEP electron-positron collider.

(Photo  Stanford)

CERN Courier, January/February 1980 457



Rutherford Laboratory Director Geoff
Manning wields a pneumatic drill in the ‘turf
cutting' ceremony for the target station of
the new Spallation Neutron Source on

5 November, aided and abetted by colleague
Geoff  Stapleton, in traditional 5 November
'guise’.

(Photo Rutherford)

The 1980 CERN School of Physics,
which is being organized in collabo-

ration with DESY, will be held at
Malente, Federal Republic of Ger-
many from 8-21 June. Its aim is
to present various aspects of high
energy physics, especially theory,
to young experimentalists coming
mainly from the CERN Member

States.

The main programme will include
lectures on Gauge theories, QCD
and its applications.  Electron-posi-
tron physics, Deep inelastic scatter-
ing and Hadron interactions. There
will be additional lectures on special
topics and reviews of the experi-
mental programmes in  some major
Laboratories. Further  information
may be obtained from Miss
D.A. Caton, Scientific Conference
Secretariat, CERN, 1211 Geneva
23, Switzerland.

The Eleventh International Confer-
ence on High Energy Accelerators,
sponsored by IUPAP, will take place
at CERN from 7-11 July 1980. Par-
ticipation  will be restricted to
350 people and will be by invitation
only. The following subjects will be
included in the programme: Beam
dynamics including beam  cooling,
Superconducting magnets  for accel-
erators, Superconducting r. f sys-
tems, Injection, extraction, beam
transport and dumping, Controls
and instrumentation, Novel methods
of acceleration and new projects.
In  addition,
vited to review the progress
large  accelerator projects under
construction or having recently
come into service, and to report on
proposals for new projects. Reports
will also be given on the workshops
to be held at Karlsruhe and Serpuk-

speakers will be in-
of the

hov on superconductive r. f. systems
and accelerator magnets which  will
take place just before the Interna-
tional Conference.
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All  correspondence  should initially
be addressed to Miss D. A. Caton,
Scientific Conference Secretariat,
CERN, 1211 Geneva 23 Switzerland.

ESO's Munich headquarters near s
completion

On 8 November at Garching,
Munich, the traditional fir-tree
ing the completion of major con-
struction work was put up on the
new office building for the European
Southern  Observatory  (ESO).

Among those participating in the
ceremony were Lodewyk  Woltjer,
ESO Director General since 1975,
C. Zelle of the Federal German Min-
istry of Science and Technology
and a member of ESO Council, and
R. Lust, president of the Max Planck
Society.

The Max Planck Society has made
available to ESO the land on which
the new building stands, while the

near
mark-

Federal
the
ESO was set up in 1962 as an

government is
construction  work.

financing

intergovernmental organization with
six Member States-West Germany,
Belgium, Denmark, France, the Ne-
therlands and Sweden, and has a
present staff of about 270. Since
1976, ESO has been using a 3.60 m
telescope, one of the largest in the
world, at its 2400 m altitude obser-
vatory at La Si/la, Chile, in the Ata-
cama desert 600 km north of San-
tiago.

During ESO's
especially during the design and
construction work for the big tele-
scope, many of its members have
been using CERN as a base, provid-
ing a temporary, but very interesting
diversification to the range of scien-
tific work carried out on the CERN
site.

formative years,
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TRIUMF/University
of British Columbia

Research Associates
in Intermediate Energy Physics

Research Associate positions are available for research in
Experimental Physics at the TRIUMF 500 MeV Cyclotron.
Candidates should have completed a Ph.D. in nuclear or
particle physics within the past two years. Graduate students
expecting to complete their degree in the next few months
will also be considered.

The successful applicants will be engaged in the University of
British Columbia research programme at the Cyclotron.

These appointments can be renewed annually (subject to the
usual budgetary confirmation) up to a maximum period of
three years. Salary will depend on experience, with a minimum
of $1 6,500 per annum.

Send curriculum vitae, list of publications and names of
referees to:

Dr. G. Jones

Department of Physics
University of British Columbia
6224 Agricultural Road
University Campus
Vancouver, B.C., Canada
V6T2A6

DEUTSCHES
ELEKTRONEN-
SYNCHROTRON DESY

Hamburg

has a position available

for a Senior Theoretical Physicist

(Theory of Elementary Particles)

to work in a field closely associated with experimental particle
physics.

A scientist in this position is expected to meet the qualifica-
tions of those of a Full Professor at a University. ,

Applications and Proposals for Candidates should be sent as
soon as possible to the

Chairman of the DESY Directorate,
Prof. Dr. Herwig Schopper,
Deutsches Elektronen-
Synchrotron  DESY,
Notkestrasse 85,
Western Germany

D 2000 Hamburg52,
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THE
BNC
PULSER FAMILY

Corpdfétion. .

(R)BNC
./
Berkeley Nucleonics Corp.

1198C Tenth St. « Berkeley, CA, U.S.A. 94710 « (415) 527-1121
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Ames Laboratory/lowa State University
Positions in High Energy Physics

Theorists Experimentalists
A regular tenure-track position is available. This would be a A post-doctoral Research Associate position in the Ames
joint appointment as Assistant Professor of Physics at lowa Laboratory is available. The initial appointment would be for
State University and Associate Physicist at the Ames Labo- two years, but may be extended if mutually agreeable. The

ratory. Duties include the teaching of physics and the vigor- Ames Laboratory/I SU High Energy Physics Group is presently

ous pursuit of an active research program in an area of engaged in major experiments at SLAC, Fermilab, and the

major current interest. ISR. We seek an active physicist strongly committed to
front-line experimental research.

Additional post-doctoral positions for both theorists and experimentalists are anticipated.
Applications should include, in resume form, a description of educational background, a summary of research and teaching
experience, a list of all publications and submitted manuscripts, a statement of current research interests, and the names of four

persons who would be willing to evaluate the candidate. Applicants should arrange for just one of the letters of reference to be
submitted as soon as possible. All pertinent information should be sent to:

(Asst. Prof. Position) or (Post-doctoral position)

Professor C. A. Swenson, Chairman Professor A. Firestone

Dept. of Physics Dept. of Physics

lowa State University lowa State University

Ames, |IA 50011, USA Ames, IA 50011, USA

Deadline for applications is The Deadline is open. Applications will be processed until
January 15, 1980, or until the position is filled. the positions are filled.

Ames Laboratory and lowa State University are equal opportunity-affirmative action employers.

FOR SALE
\Z IBM 360/44

— CPU model 2044 G, memory 128 Kbyte

2 disk storage drives (2Mbyte capacity total, 70 ms average seek
and data rate 90 Kbyte/sec.)

— Data Control Unit, model 1827

For further information please contact

CERIM-STORES/SALVAGE SERVICE,
1211 GENEVA 23, SWITZERLAND or ring:

— for commercial information:  Mr. F. Spyse —tel. 022/83 21 80.
— for technical information: Mr. H. Overas —tel. 022/83 26 67.
or telex 23698 ch.
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DEUTSCHES
ELEKTRONEN-
SYNCHROTRON DESY

Hamburg

has a position available

for a Senior Physicist

in the field of accelerator physics.

He should have successfully worked for several years in
this field.

Qualifications should correspond to those of a Full Professor
at a University.

Applications and Proposals for Candidates should be sent
as soon as possible to the

Chairman of the DESY Directorate,
Prof. Dr. Herwig Schopper,
Deutsches Elektronen-
Synchrotron DESY,

Notkestrasse 85, D 2000 Hamburg 52,
Western Germany

gas metermg
valves

IN USE BY LEADING
SEMI-CONDUCTOR
MANUFACTURERS FOR

« EVAPORATION =« SPUTTERING
* ION IMPLANTATION « THIN FILMS
« 'EPITAXIAL DEPOSITION

VACOA Precision Metering Valves use a
completely new concept for low flow meter-
ing that has been granted a patent. Unlike
the common needle valves available, ; :
VACOA Valves have flow patterns that are ”
predictable and linear. Metering is accom-
plished by a microgrooved pin, movement
of this pin by a non rotating bellows
sealed micrometer actuator provides for a
fine adjustable leak rate. Variations of the
geometry of the micro-groove allow for a
wide range of flow rates. Available on
request from sales office.

Valve components are of low vapor pressure materials permit-
ting the MV-25-XL to control gas flow into high vacuum systems
at pressures as low as 1X10"*" Torr.

VACUUM ACCESSORIES CORP.

OF AMERICA
390 Central Avenue

4 precision R

Bohemia, New York 11716
\ Area Code 516-589-6464 /
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Youll
find them
here.

Our 1979/80 catalogue
contains over 250
pages of foils, wires,
rods, powders, tubes
and compounds,
Including many unique
or hard-to-get items.
Over 100 different

pure metals and alloys
are available for
immediate despatch
in small quantities for
research. Non-standard
items made to order
take a little longer.
Telephone dial direct
International Access
Code +44 +223+69671

DeutscherKatalog-

alle Preise in diesem
Katalog sind in DM
einschliesslich Luftfracht
und Lieferung an lhre
Adresse. Aile Einfuhrform-
alitaten werden von uns
erledigt und Sie bezahlen
direkt auf unser deutsches
Bankkonto-genau wie
wenn Sie im Inland kaufen.
Aus Deutschland
wahlenSie 0044 223 69671
um einen Katalog
zu bekommen

Catalogue Francais-
tous les prix sont en FFr.
Ils comprennent

le transport aérien de frét,
I'assurance et la livraison gratuite a votre
adresse.Nous nousoccuponsdu dédouanement
et réglons les taxes d'importation (si nécessaires)
et vous pouvez payer directement a notre
banque en France - comme pour

une commande placée en France.

En France composez le 19 44 223 69671

pour recevoir notre catalogue.

Goodfellow Metals Ltd Cambridge Science Park
Milton Road Cambridge CB4 4DJ England

Telephone Cambridge (STD 0223) 69671
Telex 81683 Goodmt G

GOODFELLOW
= METALS

for research and industry
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SIEMENS-ALBIS

S OC I ETE AN O NY ME

CAVIAR
CAVIAR

CERN 128-3-78

Type 260 CAVIAR (CAMAC Video Autonomous
Read-out) Processor is an inexpensive multi-
purpose microcomputer for the interactive devel-
opment, on-line control and monitoring of multi-
crate CAMAC and GPIB systems.
CAVIAR is an integrated stand-alone instrument
comprising:
- Floating-point arithmetic and function pro-
cessor
- 32K bytes read-write memory
- 29K bytes system firmware in EPROM
- Raster-scan video monitor with alphanumeric
and graphic capability
- EUR 4600 CAMAC branch driver
- |EEE 488 GPIB controller/talker/listener
- Kansas FSK interface for audio cassette
recorder

260 CAVIAR PROCESSOR

- RS-232C interface for remote computer link
or 7540 digital cassette unit
- RS-232C/20mA current loop interface for
terminal or keyboard
CAVIAR firmware includes the minicomputer-
compatible interpreter BAMBI, which decodes
a conversational language similar to BASIC.
Through pre-run compilation BAMBI achieves
execution speeds substantially faster than BASIC
interpreters.
The system incorporates a comprehensive range
of CAMAC and graphics calls, as well as GPIB and
cassette operations, data communicationsfacilities,
array-handling routines and a full histogramming
library.

Département

Process Controls Division
1020 Renens
Tél. 021/34 96 31

Telex SAZCH 24158

Siemens-Albis SA
42, rue du Bugnon

Siemens-Albis SA
Freilagerstrasse 28
8047 Zurich

Tél. 01/247 3111



3528
TEMPERATURE
MONITOR

Temperature
Monitoring

QuR 3525 16-channel Temperature
Monitor module is an exciting new
development at KineticSystems. This
module provides the interface to
thermocouples without any external
amplification or signal conditioning;
temperatures are read on the Dataway
in degrees Celsius or Fahrenheit.

comes to
CAMAC

Thermocouple linearization and alarm
limits are provided on all channels. An
on-board microprocessor controls the
scanning of the inputs, calculates the
temperature from the thermocouple
linearization equation, and compares
the current temperature to preset lim-
its. A LAM interrupt can be set when-
ever any temperature is out-of-limits.

Features of the 3525 Module

® On-board microprocessor control

@® 16 channels of differential inputs
with guard per channel

® Readout via Dataway directly in
degrees Celsius or Fahrenheit

® Resolution of 0.1° C.

® Accuracy of #0.5° C. (excluding
thermocouple)

® Reference junction input with
optional on-board isothermal panel
for direct connection of thermo-
couples to module

® Range 0f-200°C. to +760°C with
Type J thermocouple

® Optional linearization for various
thermocouple types

® Can be used as general-purpose low-
level monitor without linearization

® Upper and lower alarm limits for
each channel written and read from

P R N L L TR
ferseesrtearrTseseryarT e r et

Dataway

N ® LAM interrupt on out-of-limit
KineticSystems
temperature

al information

ational 3.A,

mm mm mmw mm mm mwmm mm wmmw W mm mm «

land * Tel. (022) 98 44 45 » Telex 28 9622
60441 * Tel. 815 838 0005 * TWX 910 638 2831
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SELF-EXTINGUISHING AND CHLORINE-FREE CABLES

I'Studies in the Natural Sciences

High-Energy Physics in
the Einstein
Centennial Year

chairman: Behram Kursunoglu

edited by Arnold Perlmutter, Frank Krausz,
and Linda F. Scott, University of Miami,
Coral Gables, Florida

This volume focuses on high-energy polarized
proton scattering from polarized targets and
emphasizes this experimental technique as one of
the primary ways of establishing the connection
between spin and the structure of elementary
particles. 534 pp., 1 979, $55.00 ($66.00/£34.65
outside US)

Write for more information on our
High-Energy and Theoretical Physics publishing
program to

THE LANGUAGE OF SCIENCE

Plenum

PUBLISHING CORPORATION

227 West 1 7th Street, New York, N.Y. 10011
In United Kingdom: Black Arrow House,
2 Chandos Road, London NW10 6NR, England
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CABLES A UTOEXTING UIB LES ET SANS CHLORE

[ REr

u smunslils sEEEnls sane]

VWAV

SOCIETE ANONYME DES

CPBLERIES &TREFILERIES
*E COSSQNRY

Vente par CABLEX S.A., B.P. 274,1110 MORGES, Tél. 021/710981, Télex 25784

Volume 15

On the Path of
Albert Einstein

chairman: Behram Kursunoglu
edited by Arnold Perlmutter and Linda F. Scott,
University of Miami, Coral Gables, Florida

Covering the history, recent applications, and
future implications of Einstein's work on gravitation,
this volume stresses the giant strides that could be
made in unifying all aspects of modern physics
(including the integration of electromagnetic and
gravitational forces) through the furthering of
Einstein's ideas. 1 86 pp., 1979, $29.50 ($35.40/
£18.59 outside US)

Volume 14

New Frontiers in
High-Energy Physics

chairman: Behram Kursunoglu

edited by Arnold Perlmutter and Linda F. Scott,
scientific secretaries: Osman Kadiroglu, Jerzy
Nowakowski, Frank Krausz, University of Miami,
Coral Gables, Florida

This volume surveys recent advances in high-
energy physics stressing results in the study of
strong interactions and examining several areas
that will prove especially significant in the coming
years. 680 pp., 1978, $59.50 ($71.40/E37.49
outside US)
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CAMAC

The most powerful intelligent
CAMAC controller system.

>

-from SEN ELECTRONIQUE

description

During the past few months we have introduced the various elements of the new SEN
Controller system : in this issue we wish to describe the software and typical applications.

The heart of the system is a powerful 16-bit microprocessor (TMS 9900) associated with
16K-RAM, 2K-EPROM and TTY interface, located on a single CAMAC PC-bpard which is
found in each ofthe intelligent units ofthe system (ACC 2099, ACC 2103 and STACC 2107).

Front-end processing in a typical problem of large CAMAC process - control and data
collection systems. The ACC provides the best solution to this problem due to its
processing power and easy implementation in the system-both hardware andsoftware.

On the hardware level, the ACC 2099 or ACC 2103 is compatible with all commonly used
controllers-the A2 parallel controller, the L2 serial controller and the NORD 10 dedicated
controller. Due to its very high density, a minimum of CAMAC space is lost to achieve
front-end processing as fast as the main computer. '

Software implementation is achieved by simply adding-on the front-end programsto your

existing software. The front-end programs can be either assembly programs or high level
programs loaded down-line through the crate controller into the ACC RAM memory, or
resident in the ACC EPROM memory. Assembly programs are normally written on the
host computer using cross assemblers: high-level programs in NODAL - a BASIC with
floating point arithmetics - are written, either on the NORD 10 main computer using a
cross-compiler*, or locally at the ACC level using an EPROM resident NODAL interpreter.
Debugging facilities are available at the ACC level.

Test and stand-alone systems have the common problem of simulating the exact environ-
ment ofthe under-test device. Our new CAMAC controller system is able to test the device
through the same controller used in the experiment and under the same software. The
front-end system can be converted into a stand alone system simply by placing the
CAMAC branch off-line. Test programs are loaded from a floppy disc connected directly
to the ACC (ACC 2103 only). For permanent stand-alone systems, the STACC 2107 (Stand-
Alone CAMAC Computer) combines the functions of a microprocessor and a controller. A
floppy disc resident software is also available.

* available from CERN, div. SPS
for more details, please contact SEN ELECTRONIQUE

France: orTec sari; 7, rue des Solets; Tel. (1) 687 2571 - Tlx 202553F, F-94 RUNGIS — Germany SEN ELEKTRONIK
GmbH; Brandstiicken 11; Tel. 041 802046 - TIx 2163705d, D-2000 HAMBURG 53 - DIDAS Digital System; Radspielstrasse 8;
Tel. 089 9167 10 - 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 58257ch - 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.

ELECTRONIQUE
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DegraHDKt

traitement des eaux

183 av du 18 Juin 194092508 Rueil Malmaison Cedex
Tel 772 25 05
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2 SFERAX C;S
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SFERAX has been

making thrust ball-bearings
for 20 years. They are

used in mechanical engi-
neering and in equipment
construction where preci-
sion, quality and a long
useful life are prized. They
are, in other words, the
ideal solution to your thrust
bearing problems. Our
range includes thrust ball-
bearings, rotary and thrust
movement ball-bearings,
plastic-sleeved ball-bear-
ings, guide shafts, shaft
bearings and ball-bearing
blocks, standard compo-
nents, cross components
and link tables.

The Swiss precision
ball-bearing

SFERAX

Axial bearings

S A CH-2016 Cortaillod ......,o
. «» Tel. (038)42 18 48 <auiiso)
Telex 3 5 306 sfeax ch
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«.Joresentations

DISPLAY
DRIVER.

i New CAMAC

DISPLAY DRIVER9093

The Nuclear Enterprises new 9093 combines the intelligence
of a microprocessor with 16K bytes of RAM to offer you a
versatile graphics facility.

Features

Composite Video Output
Output to standard low cost
625 line 50 field monitor:

128K Bit PictureMemory
Dot bright up at any position on
ab5l12 x 256 (xXy) matrix.

Microprocessor

1802 microprocessor with
preprogrammed 2K bytes EPROM
formats the picture memory in any
combination of the standard
programmed modes.

Alpha Numeric Mode

Characters can be printed as
24 rows x 80 columns. The
module is equipped with a set of
96 ASCII characters and cursor
control.

Point Plot M ode
Points are plotted by specifying
the x, y co-ordinates of the

desired dot position on the screen.

Line Mode

A line can be drawn between
the current defined cursor position
and specified co-ordinates.

Erase and Rever se Video

The total picture, points, or
series of points may be erased in
the selected mode. In the alpha
numeric mode reverse video
complements the character bright

up.

Colour Capability
Themoduleis equipped with
line and frame synchronisation
inputs and outputs in order to
allow module interconnection.
Thus three Display Drivers may
be coupled to a standard RGB
colour monitor to display dots in
one of eight programmed colours.

How does it work?

On receipt of a control byte the microprocessor format
program executes a particular mode. When characters or data
bytes are written tothe module, the program sets bits in the
picture memory accordingly. The microprocessor is ableto
read and write any location in the picture memory so that the
memory can be formatted in any combination of modes. The
modul€'s internal circuitry generates all the timing and
synchronisation pulses necessary to drive a video monitor.
Information can be sent to the module by programmed transfer.
Hence there is no necessity for system D.M.A. controllers
even though the video output operates at 10 Mega bits per

second.

For details of the 9093 and ancillary units please contact:—

@ N U C I_ EA R E N T E R P R | S E S Adivisionosi.EAI\./ﬂTechnology

(e ]

25 Chemin Francois- Lehmann,1218 Grand Saconpnex.Geneéeve w
Tel:(022) 98-16 61/62 Telex289066

-‘ “
Nuclear Enterprises Ltd. Bath Road,Beenham,Reading RG75PR Tel:073~5212121Telex:848475 A2pvAr
Nuclear Enterprises GmbH, Schwanthalersirasse 74,8 Miinchen 2,Germany. Tel: 53 62-23 Telex:529938 -
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JANNEY MEETSTHEDEMANDS OFTHE
HIGH-ENERGY PHYSICS COMMUNITY

with Ultrahigh Purity, Ultrahigh Conductivity
Wrought Copper Components

Janney is the major source for ultrahigh-purity,
wrought copper components for linear

acceler ators, vacuum tubes and super conductor
cable used in high ener gy physics programs;
programswhich have stringent
requirementsfor:

Ultrahigh Conductivity (98102% IACS)

Excellent Brazing Characteristics

e Vacuum Integrity

Shaped Wrought Geometries

Experienced Metallurgical Control

Special Alloys

@@ JANNEY CYLINDER COMPANY

Subsidiary  of Pittsburgh Forgings Co.

7401 State Road, Philadelphia, Pa. 19136 U.S.A.
Phone: (215) 624-6600 Telex: 834364 Janney Cyl. PHA.

+SI VOUSEXIGEZ BEAUCOUP DUN

SOCLE IC - PARCE QUE VOUS SAVEZ QUE
MEME EN ELECTRONIQUE LA CHAINE N'EST
) " . JAMAISPLUSFORTE QUE SON
Machines de tblerie MAILLON LE PLUS FAIBLE....

pour pliages tres précis a C. N.

...VOUSTOMBEZ PILE
AVEC LE PRECI-DIP.

IL ADESCONTACTS

DECOLLETES.
ETANCHESA LA
SOUDURE. y
® Usinage de grosses piéces R c
poids maximal 40 tonnes IL ALECLIPDE
Longueur x Largeur x Hauteur CONTACT COURT. M
10mx4mx4m DONC PLUS SUR. g
® Machines spéciales IL EST JUXTAPO- S= :
— ol
SABLE. DE TOUS S I I l
LES COTES. AU PAS =—"275
DE 2.54. R e

ET IL LAISSE LA VUE
LIBRE SUR LE CIR- H:ED,DD
CUIT. ALORS?

FAVRIN S.A.

1, avenue R.-Salengro
N Socles IC: 6 a 40 contacts avec picots
69120 VAULX-EN-VELIN (prés LYON) a souder ou Wire-Wrap, étamés ou dorés.

Ressort de contact Cu -Be doré a quatre

FRANCE languettes courtes. Isolant Polysulfone

L, . UL SE 1, -65 a +150°C, résistant a la
Téléphone: (78) 68 58 58 Société anonyme soudure a la vague. Vibration 20 g, choc

Télex: 340 379 ITB 141 LYON 150 g, durée de vie 1000 manoeuvres

’ avec max. 7 mOhms de résistance de
contact.

Barrettes de contact: 20 ou 32 péles, i so-

A y lant cassable a la longueur désirée.
Rue de 'Hopital 12 - 2501 Bienne Contacts seuls: livrables sur demande,

Tél. 032 223 223 Télex 34222 preci ch 6 versions différentes.
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AI|mentat|ons stablllsees
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ixg

:@,mg ‘

RF R

Demandez nos catalogues gratuits
Alimentations stabilisées (Vol. 1.)
Composants de régulation (Vol. 2.)

cteur mondial d'alimentations stabilisées

ELECTRONIQUE B.P.77-91403 Orsay Cedex Tél. 012.14.87 - Télex 691 617 F. Veeclam
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| ou need
Isonefinger!

hf E S E I | C O supplies the rest...

The Touch-Button Control System
makes you able to call and control all the functions
you wish - from one single console.

The Touch-Panel used for central
control of the SPS-accelerator at CERN.

Touch-Button CAMAC

Touch
Button
Interface

—

|

~®~coT300

Display
Controller

[ Display
FRESSSSS  Memory

Touch-Button Control System, diagram.

{

The Display Controller
CAMAC module.

NESELCO manufactures and supplies:

Touch-Button

Touch-sensitive-transparent-screen with 16
buttons, to be placed on the front of a 9" TV-
Monitor.

Touch-Button Interface
CAMAC module.

Display Controller

Display Memory

for generating fuN graphics and character
TV-monitor display with the high resolution of

You can safely rely on us - and your own finger.
Please contact us for additional information.

NESET.CO

2, Haydnsvej « DK-2450 Copenhagen SV « DENMARK
Phone: +451 17 33 22 + Telex: 15622 + Cables: NESELTRONIC

Connectors with CERAMIC insulating material
resistanttoradiation and to high temperatures

Connectors with ceramic insulating material
are existing now in following versions:

— coaxial

— biaxial

S+ D 1051
19 PINS

coaxial for high voltage

multiple: 2, 3, 4, 5,10,19 and 48 pins

CONTACT
48 PINS

BLOCK

O W, W, PISCHER .

Téléphone (021) 77 3711
Télex: 24259 fisch - ch

pend.

CH - 1143 Apples

—
.- FINGErs
Chamber

Air or gas

/ Inpute

The Shaw
Automatic
Dewpoint
Meter is unique.

Look at these unique
features: Battery check
switch-dial readings on air
or gas irrespective of flow
rate- Automatic dry down
and calibration - Portable-
Government tested for safe
use in hazardous areas.

Istherewater
indry air or gas? Now you can
havethe answer fast, exact
and automatically.
Nothing could be simpler.
1. Switch on.
2. Place fingertip over outlet
3. Chamber head rises.

4. Read dial. G*Pelectronic Ltd

No more Thermometers -
Graphs - Pumping -
cooling - recoating or
mathematical gymnastics.

Bemerstrasse 182
CH 8064 Zurich/Switzerland

Tel.:01/6 43231P.Euler
644555

The Shaw Automatic Dewpoint Meter- Telex: CH 54806 GPEL
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the only semiconductor detectors
"made in europe” : ours of course.

This five-detector 7-polarimeter european firm to offer a complete - NIM and CAMAC standard

is a typical product of Enertec's range of semiconductor detectors. electronics;

state-of-the-art technology in the For X and 7-ray measurement : - multichannel analyzers:

field of semiconductor detection GeHP, Ge(Li), Si(Li), Si, CdTe, Hgl,. Cosynus 60, microprogrammed
equipment. And for charged particle Cosynus 600, programmable
Over ten years of experience have measurement: surface-barrier Si, Cosynus 660

made us the leaders in Europe in Si(Li),GeHP. Enertec : the european specialist
nuclear radiation measurement Enertec's range of spectrometry in nuclear instrumentation.
technology. measurement systems is also just

For example, Enertec is the only as complete:

ENERTEC
Schlumberger

ENERTEC
NUCLEAR INSTRUMENTATION BRANCH
1, RUE NIEUPORT, P.O. BOX 54
78140 VELIZY-VILLACOUBLAY, FRANCE
TEL. (1) 946.96.50 - TELEX 698.201 F

copexen



Un groupe de niveau européen
dans

nNET la prestation de services

Nettoyage industriel
Nettoyage d'ateliers, bureaux, laboratoires, cliniques

Hygiene, désinfection, désinsectisation, dératisation
Manutentions

Office nouveau du nettoyage ON ET

13008-MARSEILLE 12 bis, boulevard Pébre tél. (91) 762850
75-PARIS 4 et 6, rue du Buisson - Saint-Louis - X' tél. (1) 6079484 W=
GENEVE 55/57, rue Prévost-Martin tél. (022) 206848
74-ANNECY 6, avenue de Mandallaz tel. (50) 514641
01-SAINT-GENIS Route de Gex - zi BP 25 tél. (50) 419133

Fournisseur du CERN a Genéve, du CEA a Marcoule, Pierrelatte, Cadarache,
La Hague, de I'ONU et de I'UIT & Geneve.

Advertisements in CERN COURIER

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

charge.
Cost per ifsertion (Swiss Francs)
Space Actual size (mm)
(page) width by height 1 5 10
insertion insertions | insertions
-
/i 184 x 267 1300 1200 1100
/2 184 x 130
88 x 267 700 650 600
T« 88 x 130 380 350 320

Supplement for

one colour 1200 SwF
Covers :

Cover 3 (one colour) 1450 SwF
Cover 4 » » 2050 SwF

ng ng] th@ Publication date 1 st of month of cover date

Closing date for
PUL$ TRANS:ORM ERS positive films and copy 1 st of month preceding cover date
The cost of making films and of trans-

Pearson Electronics, Inc. specializes in design and ) )
lation for advertisements are charged

manufacture of very-high voltage, high-power

4 in addition
pulse transformers. Typical pulse_ transformers Screen (offset) 60 or 54 Swiss (1 50 English)
manufactured by Pearson Electronics, Inc. range Advertisements cancelled after 1st
in output voltage from 90 kV to 600 k. prec. month cover date will be invoiced

Other Pearson pulse-modulator components in-
clude precision current transformers and voltage
dividers. Inquiries in regard to your specific
application and requirements are welcomed. All enquiries to :

PEARSON ELECTRONICS, INC. Micheline FALCIOLA / CERN COURIER - CERN

1211 Geneva 23 Switzerland
4007 TRANSPORT ST. / PALO ALTO, CA 94303
TELEPHONE (415) 494-6444 | TELEX 171 412 Tel. (022) 8341 03 Telex 23698

Advertising space is limited to 50% of contents and insertions
are selected on a strict first-come first-served basis.
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Over 500 years of Swiss
time-keeping know-how

— /low available in Camac format!

The single Camac width Clock and Calendar module Type 1413 contains
a battery-buffered crystal-controlled autonomous clock and electronic
calendar offering total immunity to power loss conditions. Time and
date can be read via the Camac dataway and visually at the front panel.

This new-generation time keeper enables you to:

e Label your system records with the current day, month,
year and time accurate to * fo second

Log power failures and alarms
Measure the duration of power failures

Power-down your system without losing your absolute
time reference

Save all that software overhead
normally associated with the
real time clock in your computer.

Borer Electronics AG

Photo: The «Red Tower» central time source
in the City of Solothurn, Switzerland.

Completed in 1411. POSTFACH, CH-4501 SOLOTHURN/SWITZERLAND TEL: 065« 311131, TELEX: 34228

Integrated Flowmeters

AMPLIFIER/
DlSCRl M | NATOR Calibrated and non-

calibrated instruments for

Tube Socket Assembly liquids and gas

type 1100

* TTL COMPATIBLE Available from our stock

OuTPUT in Zurich
« COMPATIBLE WITH ALL

PFR PMT CHAMBERS

TWO VERSIONS:

ADS-001: 100 KHZ )

maximum count rate Heraeus lenses mirors,
ADS-120: 12 MHZ Quartz glass cuvettes, hatches,

disks, prisms,
rods, tubes

maximum count rate

ADS-001 is

compatible with the
Products for  Research
Model CT-100 Digital Counter-Timer.

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

Call or write for complete engineering and Ask for further information
performance information plus price and delivery.
]
PRODUCTS FOR RESEARCH,INC. WIEAE Oerlikonerstrasse 88
[P | 88 HOLTEN STREET _ Tel.01/46 4040
DANVERS, MA 01923 {617) 774-3250 formerly Wismer AG 8057 Zurich
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eaee high quality

55

Years

RF-GENERATORS

for all applications of

INDUCTION HEATING

awide range of f
1-300 kW

available for
melting

We build the generator
you need.

For more information
please write or phone to

requencies 6kHz-50MHz and power

evaporation epitaxy
crystal growing RF-Sputtering

FRITZ HUTTINGER GmbH

Po. Box 727, D 7800 FREIBURG
W. GERMANY

Tel. (0761) 82051, TIx 0772 862

thinking about comparators,
discriminators,amplifiers,
hv dividers, adc..2?

hybrid circuits fas
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t from LRM.

IODUSTRIPI POLITECNICR meRooriAie spa

ELETTRONICA - TELECOMUNICAZIONI 3
DIREZIONE ESTABILIMENTO VIA RETTIFILO AL BRAVO 90-92- 80022 ARZANO(NA)3«8 710518-7081/7312033 PBX~ ITALY

CERN Courier,
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Stesalit resolves your
individual problems

in fiberglass and carbon fiber

construction
— for science
and advanced technic.

Frames for
proportional chambers
spark chambers

drift chambers

coasting boxes for Cerenkov counters.

Parts and profile material

of all types, also in combination
with carbon fiber.

Upon request parts

can also be laminated

with copper or aluminium foil.

Stesalit AG
Kunststoffwerk
CH-4249 Zullwil SO
Telefon 061-800601

Telex 63182

03.003

Catalog
Number

ESL<.04 uH

Case Size:
7% x14x24

Weight:
140 Ibs.

33501
33502
33503
33504
33505
33506
33507
33508

ESL <.020 uH
Case Size:
11x14x25

Weight: 220 Ibs.

32501
32502
32503

CERN Courier,

ESL<.035uH
Case Size:
11x14x26

January/February 1980

Weight: 230 Ibs.
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Hochreine Gase gaz de haute ureté

Gasemische mélanes de gaz,
Eich- und Prufgase gaz étalons

a—

etkal Hssi e fluides croéniues

Druckreduzierventile « manodétendeurs

Zentrale , installations centrales
\ Gasversorunsanlaen de distribution de gaz
1 Tieftemperaturmaterial matériels cryogéniques

Bsversorgung in der Forschung

ibution de gaz dans u -‘aboratoir'e de recherche

A Garbagqs

~ scientifique Bern 031 532222 Genéve 022 296166 Ziirich 01 44 2411
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