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Paris
Conference

While this issue was being prepared
to go to press, the twenty-first Inter-
national Conference on High Energy
Physics took place in Paris from 26-
31 July. Although no unexpected
major new discovery was an-
nounced, a wealth of new results,
data and ideas was presented.

This was the first major inter-
national physics meeting to hear de-
tailed results from the newly avail-
able 540 GeV record collision ener-
gies at CERN’s SPS proton-antipro-
ton collider. These energies were
previously attainable only in cosmic
rays. A plenary session was given
over to the physics results from four
experiments. These appear to be
largely consistent with the cosmic
ray findings. A major exception is the
unexplained very high charged multi-
plicity cosmic Centauro phenome-
non, which has yet to be found under
SPS collider conditions. Comparison
of collider results with lower energy
data makes for interesting insights.
Of course the amount of data re-
corded by these experiments is still
very limited and more advances
could result from higher proton-anti-
proton collision rates.

There was a major resurgence of
interest in jet physics, with impres-
sive new evidence for production of
confined clusters of secondary ha-
drons now seen at both the CERN
Intersecting Storage Rings and at the
SPS collider.

The implications of proton decay,
predicted by lofty theoretical as-
pirations to extend the unification
of Nature’'s different forces, were
much discussed. The experimental
searches for proton decay, big pas-
sive experiments mounted deep un-
derground, now provide an interest-
ing contrast to the conventional ex-
perimental scene at the major accel-
erator centres. More candidate pro-
ton decay events were reported, this
time from the newly commissioned
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detector in the Mont-Blanc tunnel as
well as the Kolar Gold Fields experi-
ment in India, which reported its first
proton decay candidates last year.

While the possible magnetic mo-
nopole signal observed recently at
Stanford was not reported directly,
there was much talk of the continued
search for these long predicted mag-
netic charges. No signals have been
seen in other experiments. An idea
for proton decay to be catalysed by
magnetic monopoles was much dis-
cussed in theoretical circles.

Quantum chromodynamics, the
candidate theory of quark and gluon
interactions, is still labouring uphill.
However the theory is not yet in con-
flict with experiment, even though its
predictive power might sometimes
be limited. The recent successes of
gauge theory calculations on a lattice
seem to point to one possible way
out of the quagmire. At the Confer-
ence, the coverage of non-perturba-
tive QCD was less than initially ad-
vertised because of the inability of
A. Polyakov to attend.

In mainstream physics, results
from electron-positron annihilation
and from fixed target experiments
with lepton and hadron beams are
largely in agreement and generally
well understood, although a few
corners remain to be tidied up and
some explanations found.

The spectroscopy of new particles
is filling up nicely, thanks in particular

to the experiments at Cornell’'s CESR

electron-positron  ring.  Lifetime
measurements too are converging.
There is still no direct evidence for
the sixth quark flavour, despite the
accumulation of confidence in favour
of a theory based on six types of
quark and three types of lepton.
There is not yet any definitive evi-
dence for glueballs — particles
made up of gluons rather than quarks
— although there is no shortage of
candidate particles from a variety of
experiments.

The Conference was impeccably
organized. Even with 1200 partici-
pants and up to five parallel ses-
sions, everything clicked smoothly
into place. Despite the sheer size of
this biennial event these days, which
many people find daunting, at Paris
there was nevertheless plenty of op-
portunity for people to meet and dis-
cuss matters of common interest.
As well as the physics presenta-
tions, there were sessions on detec-
tors and new machines, poster dis-
plays and much, much more. A full-
er report of the Paris Conference will
be published in our October issue.

(Photo G. Bertin)
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The Pope comes

CERN unaccustomedly bathed in the
full glare of international publicity on
15 June when Pope John Paul I
chose to include the European Labo-
ratory for Particle Physics on his
schedule during a long-awaited visit
to Geneva. Closely following his spe-
cial mission to Argentina during the
conflict in the South Atlantic, the
Supreme Pontiff's visit to Geneva
was arranged around the 2000-dele-
gate International Labour Confer-
ence at the Palais des Nations, spon-
sored by the International Labour Or-
ganization.

After arriving at Geneva airport at
8.45 in the morning, John Paul deliv-
ered a memorable speech to the
Conference. He then embarked on a
specially arranged programme which
continued almost non-stop right into
the evening. During the day, the Pope
made a number of speeches, includ-
ing one at CERN. Each speech
touched on a serious issue of vital
concern.

His visit was a moment of particu-
lar pride for CERN, as Geneva is the
home of many other organizations
which at first sight could appear
more suitable for a papal visit. CERN
Director General Herwig Schopper
had discovered the Pope’s interest in
science some time before, when
John Paul had addressed a meeting
on science and religion in Cologne.

The Geneva visit had in fact been
scheduled for 1981, but was post-
poned after the ugly assassination
attempt in St. Peter's Square last
year. A papal visit now has to con-
tend with elaborate security precau-
tions, and CERN was no exception.
For weeks, the areas of the Labora-
tory where he was to visit had been
the scene of careful preparations to
contend with both the papal contin-
gent and the attendant throng of
journalists and security men. The
Geneva police were responsible for
security throughout the visit.
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to CERN

After an afternoon visit to the
headquarters of the International Red
Cross, the papal Mercedes saloon,
flanked by police motorcyclists,
swept into the Laboratory entrance
at 4.45. John Paul Il was greeted by
the Director General and representa-
tives of CERN management and of
host state (France and Switzerland)
authorities. The Pope then embarked
on a special tour of the Intersecting
Storage Rings, a machine which has
produced interesting physics over
many years. As well as seeing the
ISR installations, he was shown
some examples of CERN’s technol-
ogical achievements and was given a
short briefing on the LEP project.

At about 5.30, with live television
coverage on Swiss TV and speaking
in French, he addressed CERN staff,
their families, and distinguished visi-
tors assembled on the lawn in front
of the Administration Building. In his
speech at CERN (a large extract of

The Pope addressing CERN staff and their
families and many distinguished visitors on
the lawn outside the Administration Building.

(Photo CERN 220.6.82)

which is reproduced here), John Paul
made some incisive observations on
the mutual roles of science and faith
in the world today.

The atmosphere at CERN con-
trasted with the Pope’s formal enga-
gements earlier in the day. While
elsewhere there had been severely
restricted audiences, the atmos-
phere at CERN was relaxed and
homely. The Swiss TV commentator
compared the occasion to a ‘garden
party’. Trying to minimize the public
impact of the security arrangements
which had been made, the Pope
chose to embark on a mini ‘walka-
bout’ so that he could be seen by as
many people as possible, some of
whom had been patiently waiting for
several hours for a glimpse of the
pontiff. Proud mothers held their
young children over the security bar-
riers as he passed.

Atabout 6 p.m., the Pope got back
in his Mercedes and left for a special
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mass at the vast new Palais des Ex-
positions (Palexpo) next to Geneva
airport. The special traffic arrange-
ments meant that the only way to get
from CERN to the Palexpo mass in
time was to get a ride with the papal
party. The Pope had therefore closed
his visit to CERN with a special ben-
ediction.

Unused to the protocol of such a
high level visit, the large team at
CERN. which had made the pain-

"staking preparations collectively
breathed a sigh of relief when it was
realized that everything had gone ac-
cording to plan. However together
with the many hundreds of people
who had braved the security arran-
gements to get a first hand glimpse
of the Pope, they were left with an
indelible memory of the warmth and
strength of conviction of their most
distinguished visitor.

Speeches

The Pope was welcomed by Direc-
tor General Herwig Schopper:

‘Your Holiness, your presence is a
singular honour and a great privilege
for the Organization. It is with a par-
ticular sense of gratitude, on behalf
of CERN, the CERN Council, the
Member States and all those who
work at the Laboratory either as
members of the staff or as visiting
scientists, that | warmly and respect-
fully welcome you to our midst.

All of us are aware of your tireless
efforts in establishing contact with
men of all conditions: those who toil,
those who suffer and those who
strive for peace. We have gathered
to welcome you, our minds seeking
to grasp the deep significance of
your visit.

I believe that | am right in regarding
your presence as proof of your desire

to foster a new relationship between.

religion and science. Although
preoccupied with different aspects
of reality, religion and science are
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nevertheless united by their common
pursuit of truth and represent the
noblest aspirations of human en-
deavour. For centuries, however, re-
lations between the Church and men
of science were strained and some-
times deteriorated into open hostili-
ty. Subsequently, there developed a
degree of mutual tolerance which re-
sulted in a period of relative truce,
but misunderstandings remained.
Today both the Church and the
scientific community recognize the
need for a far-reaching dialogue in
order to create new and fruitful op-
portunities for mankind.

The time now seems ripe for a dia-
logue of this kind since it is becoming
steadily clearer that objective reality,
which Galileo and Newton postu-
lated as the. basis of the exact
sciences, in no way excludes the ex-
istence of a transcendent reality ex-
perienced through faith. Both reali-
ties can, in fact, coexist. Indeed, cur-
rent research work in connection
with the smallest structures of mat-

ter indicates that physical phenom-.

ena, the laws of nature and the order
of the material universe which they
disclose imply an abstract and trans-
cendental interpretation of being
rather than purely materialistic.

The task of CERN is to foster the
development of physics research as
a pure science and to ascertain the
fundamental laws governing the ex-
istence of the material world. With
its complement of some 2300 re-
search workers from all corners of
the planet and its own staff, CERN is
the largest international laboratory in
the world and the supreme symbol of
how science can unite humanity and
transcend barriers. The Organization
is particularly proud to have been
chosen as the place from which you
address the scientific community as
a whole. The impact of your words
will extend far beyond the confines
of this establishment.’

His Holiness Pope John Paul Il

‘I would like to thank you for the
welcome you have given me. The
wonders you have shown and ex-
plained to me, in so far as | could
understand them, have given me a
better idea of what has been CERN's
main task fot almost thirty years.
More than two thousand scientists
from a hundred and forty universities
or national laboratories come here to
use installations for particle physics
research which could never have
been provided from the national re-
sources of the individual Member
States. CERN is therefore the main
European centre devoted to funda-
mental research into the composi-
tion of matter and is one of the lar-
gest laboratories in the world in this
field.

You are, above all, research work-
ers. As scientists and technicians
you work together for a cause
beyond any selfish interest, that of
pure research, whose sole purpose
is to further scientific knowledge. To
do this, you need the instruments
capable of reaching very high ener-
gies that are available to you here,
namely the particle accelerators and
the intersecting storage rings. But
your guiding star is your passion for
discovery.

I should like to emphasize the spe-
cial features of the working atmos-
phere at CERN — the wide participa-
tion, the attitude of co-operation and
the openmindedness. They are a
great credit to your Organization.
Even the site of your laboratory is
symbolic, lying as it does across the
frontier between French and Swiss
territory. You also welcome scien-
tists from East and West, from coun-
tries with very different political out-
looks. You all work together as a
team, serving the same field of re-
search, and this gives your work a
truly international dimension. One of
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science’s greatest merits can be
seen here in action — its power to
unite men.

Let me dwell on the specific nature
of the research in which you are en-
gaged. It aims to explore in increas-
ing detail the basic structure of mat-
ter, what may be called the infinitely
small, at the frontier of what can be
quantified in the microcosm; atoms,
electrons, nuclei, protons, neutrons,
quarks... In short, you are attempt-
ing to decipher the secrets of matter,
its composition, its fundamental en-
ergy. That is why not only all scien-
tists but also all thinking people who
reflect on these problems and all
mankind, are interested or at least
concerned — itis after all part of their
own mystery that is being re-
vealed.

| say ‘part’, for in the face of the
immensity and complexity of what
remains to be discovered, you are,
as genuine scientists, filled with hu-
mility. Is matter made up of funda-
mental indivisible components?
What forces govern their interac-
tion? The answers to these ques-
tions seem to retreat as you ad-
vance.

Furthermore, these questions
raise other questions yet more fun-
damental for the sum of human
knowledge, on the frontiers of the
‘exact sciences’, the natural sci-
ences, or even beyond, in the realms
of philosophy. Your research pin-
points these questions to be put to
philosophers and the faithful: What
is the origin of the universe? Why do
we find order in nature?

There was a time when some
scientists were tempted to take re-
fuge in an attitude imbued with
‘scientism’, but that was a philoso-
phical choice rather than a scientific
attitude, as it tried to ignore other
forms of knowledge; this tendency
- now seems to belong to the past.
The majority of scientists admit that
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the natural sciences and the scientific
method based on experiments,
whose results can be repeated, cov-
er only part of reality or rather reflect
a particular aspect of it. Philosophy,
art and, above all, religion which is
knowingly inspired by a transcen-
dental revelation, perceive other as-
pects of the reality of the universe
and of mankind. Pascal spoke, in
another sense it is true, of three or-
ders of greatness in man, the great-
ness of power, the greatness of intel-
ligence and the greatness of love,
each infinitely exceeding the other,
and specified as their beginning and
end that Other who is the Creator,
Father of all men, for ‘maniis infinitely
more than mere man’.

You too demonstrate the great-
ness and mystery of man. The great-
ness of his power of investigation,
his reason, his capacity to attain
greater truth, his will to commit him-
self selflessly to a long and disinter-

The Pope with Director General Herwig
Schopper and Vice-President of CERN
Council U. Vattani (right) during a visit to
the Intersecting Storage Rings.

(Photo CERN 555.6.82)

ested quest. You demonstrate his
mystery too. But perhaps the awe-
inspiring novelties of pure research
into the nature of matter are less
important finally than the poignant
novelty of man’s attitude and his
feeling of insignificance beside these
discoveries. How different is the
scientific picture of the world to-day
from that of our fathers, and that
of their predecessors in the great
human community. At the same
time, let me as a believer simply say
what continuity there is in God the
Creator’s design who made man ‘to
His own image and likeness’, giving
him ‘dominion’ over the whole world
which he created out of love and at
which the author of the first book of
the Bible, Genesis, never ceases to
marvel: ‘God saw all the things that
He had made and they were very
good’ (Genesis 1,4).

As physicists, you have to use
your energy and skill according to the
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The Pope signs the CERN ‘livre d’or’,
specially decorated with the papal insignia
for the occasion.

(Photo CERN 197.6.82)

scientific methods of the natural
sciences. As men, you cannot avoid
asking yourselves these other funda-
mental, existential questions to
which | have referred and which are
answered by the wisdom of philoso-
phy and faith. | hope that you also do
research in this area, for, as you
know, these fields are not opposed
to each other but rather coexist in
harmony. | would have you be recep-
tive to the fullness of truth.

Love of truth, sought with humility,
is one of the great forces capable of
bringing the men of today together
across the different cultures. Science
is not opposed to humanism or mys-
ticism. All genuine knowledge opens
the way to the essence of life and all
truth can become universal. Accord-
ingly, | have recently established in
Rome a Papal Cultural Council, in the
belief that this fundamental reality
unites mankind, and it was my expli-
cit wish that the Council should be
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open to all scientists and all research
centres. You can understand how
pleased | am that CERN is open to all
those who wish to take part in its
research, even if they are not mem-
bers of its staff. True research, like
culture, builds up human communi-
ties regardless of frontiers.

Let me in conclusion refer to the
possible applications of your re-
search even if they are not directly
connected with your work, your re-
sponsibilities and the purpose of this
laboratory. History has shown that
the discovery of new phenomena
leads in time to wondrous applica-
tions that are often completely unex-
pected. Your Member States and
their governments and technicians
already no doubt follow your re-
search with an interest that is all the
greater because they anticipate ex-
ploiting them intensively sooner or
later. What applications can be ex-
pected to stem from the knowledge

of the structure of the atom and the
possibility of its decomposition?

Men may use their knowledge for
better or for worse. The best use will
be to serve mankind and its develop-
ment, in the fields of health care,
food resources, sources of energy
and protection of the environment.
The worst use would be the destruc-
tion of the ecological balance, the
creation of dangerous levels of ra-
dioactivity and, worst of all, the pro-
duction of instruments of destruc-
tion which in power and quantity are
already exceedingly dangerous.

We are faced with a great moral
challenge — we must harmonize the
forces of technology, born from
science, with the forces of con-
science. ‘Conscience must be mobil-
ized!" The cause of mankind will be
served if science and conscience go
hand in hand. In other words, great
attention must be paid to how man
uses these discoveries, and
his motivation when making the
choice.

The Church has spoken often
enough of the danger of atomic wea-
pons so | shall not dwell on this sub-
ject here. However, even when nu-
clear energy is used for peaceful pur-
poses the Church hopes, together
with so many men of good will, that
all the implications of nuclear energy
will be fully studied — for instance,
the impact with regard to radioactiv-
ity, genetics, pollution of the environ-
ment, storage of nuclear waste —
that the safeguards will be rigorous
and that the public will be adequately
informed on these problems. The
Holy See has a permanent represen-
tative at the International Atomic En-
ergy Agency in Vienna in order to
make plain its interest in the peaceful
and safe use of nuclear energy.

That is not your direct responsibil-
ity. However, you are more aware
than others of what is at stake and
consequently it behoves you particu-
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larly to spread information on these
matters and above all to inform those
responsible for the technical applica-
tions, urging them to ensure that the
results of scientific research, how-
ever remarkable they may be, are
never turned against man and are
used only for the common good by
men and women inspired with the
greatest love for mankind.

In conclusion | want to make a
wish. It is that scientists in their pro-
fession may be constantly aware of
the transcendence of mankind in the
world and of the transcendence of
God over man, and that their actions
may be guided by their awareness of
the universal significance of their
own discipline and the universal sig-
nificance of brotherly love, a yearn-
ing for which was instilled in us par-
ticularly by Jesus. | would like to
repeat the appeal | made at UNESCO:
‘Yes, the future of man will depend
on his culture! Yes, world peace will
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depend on the predominance of the
spirit! Yes, peace for man in the
future will depend on leve.’

Reply by U. Vattani,
Vice-President of CERN Council

‘We who are associated with this
Institution, whose purpose it is to
conduct scientific research of a
strictly peaceful nature, have fol-
lowed your message with the
greatest interest, based as it is on
the view that science is ‘one of the
paths to follow in the disinterested
search for truth’. This indeed is the
aim to which physicists are stead-
fastly dedicated and in CERN’s labor-
atories is transformed into daily real-
ity.

That is why everyone was so
moved by the way in which you have
presented and analysed these ideas,
and we feel particularly honoured
that you should have chosen CERN
as the place from which to broadcast
your message to the world. On be-
half of all those present, on behalf of
the Laboratory, its staff, its Council
and its Member States, | have the
honour to express to you our deep
gratitude. All of us — physicists, en-
gineers, technicians, administrators,
diplomats and politicians alike
have reaped great benefit from your
words as well as strong encourage-
ment to pursue our collective re-
search activities in a spirit of quiet
conviction and humility.’

Physics
in collision

The 2nd international conference
‘Physics in Collision’ took place in
Stockholm from 2 —4 June. Some
160 delegates from all over the
world gathered together to learn and
to discuss about the most recent
results from proton-proton, proton-
antiproton and electron-positron col-
liders. The first conference in this
series was held in May 1981 in
Blacksburg, Virginia, and next year’s
meeting is scheduled for Lake Como,
Italy.

The importance of basic funda-
mental research was stressed by
Jan-Erik Wikstrom, Swedish minis-
ter of education and cultural affairs,
in his opening address. It is sufficient
to state, said Mr. Wikstrém, that the
quest for knowledge of the structure
of matter is part of our culture and
thus pure science is an inevitable part
of cultural activities. He could also
promise to Swedish scientists an in-
crease of the support of basic
science for the next fiscal year.

Hard scattering processes, in
which two constituents scatter or
interact, was the subject of the first
talk by Norman McCubbin. Recent
results from the CERN Intersecting
Storage Rings were reviewed. It has
recently become possible to study
proton-antiproton interactions at the
ISR and a comparison with proton-
proton interactions was made by
Maurice Jacob. Differences on the
few percent level are expected and
observed for the dominant hadronic
features. More sizable effects are ex-
pected to show up when the lumi-
nosity is increased enough to study
lepton pair production, elastic scat-
tering etc.

Much time was devoted to the
most recent results from the experi-
ments at the CERN SPS proton-anti-
proton collider. Although no new
data has been taken since last De-
cember, substantial progress has
been made in the analysis of the
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Presented at the Stockholm conference
were these results from the UA5 experiment
at the CERN SPS proton-antiproton collider.
For selected events (pseudorapidity greater
than 2), the observed charged particle
multiplicity is shown for different numbers
of produced photons. The region which
would be populated by Centauro events
(many charged particles and few photons)
is shown shaded, showing that no Centauro
behaviour is seen at 540 GeV.
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different experiments. Martti Pimia
summarized the status of the UA1
experiment and showed that the
transverse momentum spectrum of
charged hadrons follows closely the-
oretical predictions up to 10 GeV
(see June issue, page 178). Qualita-
tive agreement has been observed
with cosmic ray experiments in that
the transverse momentum spectra
are steeper for events with lower
multiplicity. Correlations are ob-
served, both of long and short
range.

The UA2 data was presented by
Peter Jenni. Inclusive eta meson pro-
duction at 90° was estimated to be
0.55 that of neutral pions, and no
significant signal of direct photons
was observed. Preliminary data
was presented on inclusive charged
particle production at 90° as was an
upper limit on the production of free
quarks.

Working together with the UA2 is
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the UA4 experiment and their results
were presented by Bertus Koene
(see also page 271). Antiproton-pro-
ton elastic scattering has been meas-
ured in the squared- momentum
transfer range from 0.05 to 0.20
GeV? with a behaviour which extra-
polates nicely from lower energies.
They also gave a first preliminary
result on the antiproton-proton total
cross-section of 66 + 7 mb at the
newly available collision energy of
540 GeV (see page 271).

David Ward summarized the most
recent results from the UA5 experi-
ment. New data were presented on
production of photons and of
strange particles. The excess of pho-
tons over charged particles in the
central region can be explained by
assuming an eta to neutral pion ratio
of about 30 per cent. The inclusive
strange particle spectra showed
average transverse momenta signifi-
cantly higher than at lower energies.

This could be due to an increase in
charm production.

The last talk on collider results was
given by Narendra Yamdagni who
compared event structure in collider
and cosmic ray experiments. One of
the most exciting results seen in cos-
mic ray expejiments is the so-called
Centauro phenomenon, events in
which a large number of secondaries
are produced but with no or very few
photons. The results obtained so far
by the UAbS experiment show no evi-
dence for such phenomena at 540
GeV. One may speculate that the
threshold for the production of such
strange events has not yet been
reached.

J. D. Bjorken started the second
day’s talks by trying to answer ‘what
have we learnt about hadronic inter-
actions from colliders and cosmic
rays?’. He stressed the importance
of measuring jets at the collider and
indicated the possibility of observing
quark-gluon plasma in collisions be-
tween uranium nuclei.

The production and decays of
states containing heavy quarks were
covered in two talks. Lucien Monta-
net reviewed heavy flavour produc-
tion in hadronic collisions. A large
number of experiments aim at de-
tecting both charmed states and
open beauty. Results from electron-
positron colliders on the decays of
heavy flavour states were reviewed
by Thomas Ferguson. With the in-
creasing statistics available on D-
mesons, a number of branching ra-
tios have been measured and com-
pared with theories. Semileptonic
decay of the charmed lambda baryon
has now been seen. The calculated
lifetime of B-mesons, containing one
beauty quark, is even shorter than
that for charmed mesons, less than
10713 s, and only upper limits are
available. Semileptonic and more ex-
otic decays were reviewed.

A review of two-photon physics

269



was given by Susan Cooper. In her
conclusions she stressed that this
particular field is alive and doing well
at electron-positron rings. In particu-
lar, the first results on the photon
structure function are very success-
ful. In addition to the well-estab-
lished particle states made up of
quarks, there may exist pure gluon
bound states, usually called gluonia
or glueballs. Experimental evidence
for such states were reviewed by
Elliott Bloom. Two possible states
are the iota (1440) and theta (1640)
and preliminary results were given.

Murdock Gilchriese presented
new results on the physics on the
upsilon region. The new results pre-
sented were on a search for new nar-
row states, leptonic branching ra-
tios, and hadronic and electromag-
netic transitions between different
upsilon states. The importance of
increasing the luminosity of the
electron-positron machines was
stressed. A review on electroweak
effects in electron-positron reac-
tions by Beate Naroska ended the
second day. She concluded that the
presence of weak neutral currents is
clearly established in annihilationinto
muon pairs, with dominance of the
axial vector coupling, whereas the
situation is less clear in the exper-
imentally more difficult annihilation
into tau pairs.

The last day was mostly devoted
to jets, with results from PEP and
PETRA and a theoretical review.
Horst Oberlack reviewed jet studies
at PETRA and could report on a small
average charge carried by jets in
two-jet events, on four-jet produc-
tion and that the present estimate of
the strong coupling constant some-
what depends on the type of frag-
mentation model used. Jonathan
Dorfan reported that data taken so
far at PEP has been with a total colli-
sion energy of 29 GeV. Most data
has been taken with the Mark Il de-
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tector. The talk included discussions
of scaling violations, energy corre-
lations, heavy quark fragmentation
and results on the tau lepton.

Bo Andersson, in his review on jet
fragmentation, pointed out that the
experimentalists do not see partons
but ‘big fluffy hadrons’, and one
should compare angular energy flow
on the partonic and the hadronic lev-
el. The concluding lecture ‘Is there a
desert behind mountains’ was given
by Chris Llewellyn-Smith, who
pointed out that the present argu-
ments for a desert, with no new phy-
sics between currently available en-
ergies and approximately 10'* GeV,
rest on a tower of untested — but
appealing — ideas. There are many
alternative theories which predict in-
stead a lot of new physics.

(Report by Per Carlson. Some
more recent physics results were
subsequently presented at the Paris
meeting. A detailed report will follow
in our October issue.)

A line-up of speakers at the recent
Stockholm ‘Physics in Collision” conference :
left to right, B. Andersson, J. Dorfan,

N. Yamdagni, P. Jenni, S. Cooper, D. Ward,
M. Pimia, C. Llewellyn-Smith and

L. Montanet.

(Photo Sten Hellman)

The second international ‘Physics in
Collision’ conference held in Stockholm
from 2—4 June coincided with the
celebrations for Gosta Ekspong’s 60th
birthday. He came from Uppsala to the
newly created chair in physics at the
University of Stockholm in 1960. He is a
frequent visitor to CERN, where his duties
have included being Chairman of the
Scientific Policy Committee (1972—74).
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Around the Laboratories

CERN

More 540 GeV
proton-antiproton
results

While the experiments at the SPS
proton-antiproton collider hope to
find bigger fish, routine measure-
ments of the elastic scattering of
protons and antiprotons provide a
valuable insight into the general be-
haviour of the proton (and antipro-
ton) at these newly available energy
levels.

After its initial survey of particle
production, the UAb streamer cham-
ber was removed from the under-
ground ‘cathedral’ at LSS4 to make
way for the UA2 spectrometer. This
intersection area is also the home of
the smaller UA4 experiment (Am-
sterdam / CERN / Genoa / Naples /
Pisa). Unlike the bigger general-pur-
pose detectors, UA4 is a dedicated
experiment to measure elastic and
inelastic interactions using detectors
housed in narrow forward cones,
complemented by information from
the inner detector of UA2.

The forward UA4 detectors for
elastic scattering exploit the ‘Roman
Pot’ technique, used so successfully
at the Intersecting Storage Rings to
make a similar study of small angle
elastic scattering in a new energy
region. In this technique, detectors
are mounted inside moveable sec-
tions of the beam pipe so as to inter-
cept the narrow cone of slightly de-
flected (low momentum transfer)
particles. The UA4 Roman Pots were
made by the Experimental Areas
Group of SPS Division. UA4 meas-
ures forward inelastic scattering with
the help of specially constructed drift
chamber telescopes.

First UA4 results, coming from
data taken in the first SPS collider
runs late last year, cover elastic scat-
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Total reaction rate (cross-section) of
proton-proton and proton-antiproton
collisions plotted against collision energy.
On the extreme right is the new result from
the UA4 experiment at the CERN SPS
proton-antiproton collider, showing how
the cross-section continues to increase
with energy.
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tering in the squared momentum
transfer range 0.05 to 0.19 GeVZ2.
Elastic scattering in this kinematical
range is characterized by a ‘b para-
meter " which gives the observed ex-
ponential falloff, and is proportional
to the square of the effective size of
the colliding particles. The parameter
increases from 13 GeV2 at the max-
imum energies available at the Inter-
secting Storage Rings (the highest
previously attainable laboratory en-

ergies) to 17 GeV?, and shows that
the proton (and antiproton) are get-
ting bigger at these newly available
energies.

In addition, the UA4 experiment is
able to provide a first indication of
the total proton-antiproton reaction
rate (cross-section) in this newly av-
ailable energy range. This is done by
making simultaneous measurements
of the elastic and inelastic reaction
rates. The so-called ‘optical theo-
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The apparatus of the UA4
{Amsterdam/CERN/Genoa/Naples/Pisa)
experiment at the SPS proton-antiproton
collider. This uses the ‘Roman Pot’
technique so successfully exploited for
measuring small angle elastic scattering at
the CERN Intersecting Storage Rings. Left
and right are the flanges for connection to
the SPS beam pipe. Above and below are
the pots and the mechanism to move' the
detectors towards the beams.

(Photo CERN 15.4.81)
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rem’ then enables the total reaction
rate to be calculated without know-
ing the rate of SPS particle collisions
(luminosity). Although still prelimina-
ry, this data shows that the proton-
antiproton reaction rate is still in-
creasing at these higher energies,
and fits in with extrapolations from
other measurements at lower ener-
gies. The obtained values for both
the b parameter and the total reac-
tion rate (cross-section) indicate that
the size of the proton increases by
15-20 per cent from ISR to SPS col-
lider energies.

LEAR is near

Construction work is now largely
complete for the LEAR Low Energy
Antiproton Ring, which represents
the final phase of CERN'’s large anti-
proton project. While the major part
of this project is given over to the
acceleration of antiprotons, the
LEAR ring will slow them down to the
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0.1-2 GeV/c range where a wide
field of physics remains to be ex-
plored in detail.

The LEAR ‘ring’ is in fact almost
square, so as to provide long straight
sections for the installation of major
items of equipment. Its 80 m circum-
ference is one-eighth that of the
neighbouring 28 GeV Proton Syn-
chrotron, and one half of the Antipro-
ton Accumulator (AA) ring. Four sec-
tor magnets are placed at the corners
of LEAR, with quadrupole doublets in
either side, giving long straight sec-
tions of 8 m between the doublets.
Injection and ejection of antiprotons
uses a common septum magnet. The
all-metal vacuum system is designed
with a view to achieving the same
high vacuum levels achieved in the
Intersecting Storage Rings (ISR) at
CERN. ‘Acceleration’ is handled by
two ferrite cavities. Stochastic cool-
ing equipment has been installed to
act on the circulating beams.

The LEAR Low Energy Antiproton Ring at
the CERN PS, which recently had its first
circulating beams (of protons). The
programme of low energy antiproton
experiments should soon get under way.

(Photo CERN 133.7.82)

CERN'’s antiprotons are supplied
by the AA at 3.5 GeV. This means
that the antiprotons destined for
LEAR first have to be decelerated to
about 600 MeV in the PS. This has
already been successfully demon-
strated (see June issue, page 179).

Late in July, a first beam of
50 MeV protons injected from the
linac was stored in the LEAR ring.
The Antiproton Accumulator is un-
dergoing a refit, so no antiprotons
were available for these initial tests.
LEAR should soon have its first anti-
protons.

A wide range of initial experiments
has already been approved for fixed
target operation at LEAR (see April
1981 issue, page 113). For these ini-
tial studies, the decelerated antipro-
ton beams will be extracted. How-
ever further options could use co-
rotating antiproton and negative hy-
drogen ion beams, or colliding anti-
proton and proton beams.
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Assembly of the new 12-m Cherenkov
counter for the European Hybrid
Spectrometer, designed and built mainly
by the Junta de Energia Nuclear of Madrid.

(Photo CERN 325.3.12)

Spain rejoining CERN

At the CERN Council Session in June
the delegates of the twelve Member
States voted unanimously in favour
of the reaccession of Spain to the
Organization. After ratification of the
CERN Convention by the Spanish
government and deposition of the
‘instruments of accession’ with the
Director General of UNESCO, Spain
will become CERN's thirteenth Mem-
ber State.

Spain was previously a member of
CERN from 1961 to 1968 but with-
drew for financial reasons and be-
cause there was not a strong enough
base of domestic high energy phy-
sics research to allow Spanish scien-
tists to make adequate use of the
facilities at CERN.

Moves towards re-entry began
about two years ago in the context of
Spain’s determination to increase
the national effort in research and
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development (now running at about
0.04 per cent of the Gross National
Product, which is considerably be-
low most other European countries)
and Spain’s wish for closer integra-
tion in Europe.

In the previous era of Spain's
membership of CERN a strong exper-
imental physics group was built up at
the Junta de Energia Nuclear (JEN) in
Madrid. This group is now well
equipped with bubble chamber film
analysis equipment and is participat-
ing in experiments at CERN and
DESY (with the Mark J detector).
The group participates in three colla-
borations using the European Hybrid
Spectrometer at CERN, having con-
tributed a large forward Cherenkov
counter and is building a forward and
intermediate hadron calorimeter.

Another group of active physicists
is at the University of Valencia. They
worked first with emulsions and then
with bubble chambers and are now

involved in two experiments using
the Omega spectrometer at CERN. A
third group at the University of San-
tander works in close collaboration
with Valencia and has also been in-
volved in experiments at Berkeley
and Fermilab. On the theoretical side
an association called Grupo Inter-
universitarid de Fisica Teorica (GIFT)
was setupin 1968 and now involves
about 100 physicists (about half of
them working on high energy phy-
sics problems) in 14 universities.
The present total number of exper-
imental physicists is about 40.

The aim is to strengthen the
groups at Madrid and Valencia/San-
tander and to create a group at Bar-
celona. Other university participants
could then be centred on these three
strong groups. It is hoped that over
about a four year period the expendi-
ture related to the national high ener-
gy physics effort in Spain will in-
crease from around 6 million Swiss
francs per year to about 16 million
while the number of experimental
physicists is doubled.

The financial contribution of Spain
to the CERN budget will rise to its full
amount of 7 per cent over a transi-
tion period until 1989. 40 per cent of
the Spanish contribution will be used
to reduce the contributions of other
Member States, while 60 per cent
will finance experiments at LEP.

It is a very happy occasion for the
high energy physics community to
welcome back our colleagues from
Spain to CERN and to see European
collaboration in science, of which
CERN is the finest example, further
strengthened.

Looking for
vacuum refraction

According to classical electromag-
netic theory, nothing should happen
when light passes through a magnet-
ic field in a vacuum. However this is
no longer the case on the quantum
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Superconducting dipole which recently
attained 7.6 tesla at CERN. A longer version
could be used in experiments to look for
quantum effects of magnetic fields on
polarized light.

(Photo CERN 448.5.82)

scale, when photon-photon interac-
tions should make the vacuum dou-
bly refractive (birefringent). A linearly
polarized light beam exposed to a
magnetic field thus should become
elliptically polarized.

However the effect would be ex-
tremely small, as the effective refrac-
tive indices are only 102" different
from unity. To try to detect these tiny
effects due to photon-photon inter-
actions requires a long optical path in
a high magnetic field.

The long optical path can be
achieved by a system of mirrors to
bounce the light back and forth.
These mirrors have to be of extreme-
ly high quality to minimize perturba-
tions to the polarized light. The sys-
tem developed at CERN has demon-
strated that the linear polarization of
alaser beam can be effectively main-
tained during multiple reflections to
give an optical path length of some
3 km!
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Evidence for a new upsilon state from the
CUSB detector at the Cornell’'s CESR
electron-positron ring. Left, single photons
from radiative decays of an upsilon (3S)
show an excess over the expected
background. This is due to decays to a
new (2P) upsilon state. Right, a scatter plot
of the energies of the two photons released
when 3S upsilons eventually decay into
muon pairs. The data is grouped in two
bands corresponding to 3S—2P—2S and
35—2P— 1S upsilon decays.
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To produce the required high mag-
netic fields, a superconducting di-
pole magnet has been developed at
CERN and has produced a central
field of 7.6 tesla. Now this has been
demonstrated, work can begin on
the construction of a similar, but
much longer magnet, for use in the
experiment.

The prototype dipole magnet de-
veloped at CERN has a bore of 10 cm
and overall length 125 cm, and uses
niobium-titanium as conductor. The
field, thought to be the highest ever
attained with this type of magnet,
was reached without any training.

The mirror system for the new experiment
at CERN to measure the effects of a high
magnetic field on the vacuum. By bouncing
a laser beam back and forth between
mirrors, perturbation-free optical paths of
up to 3 km can be attained.

(Photo CERN 314.6.80)

CORNELL
New physics results

The excellent luminosity now avail-
able at the CESR electron-positron
ring (following installation of mini-
beta sections to squeeze the collid-
ing beams) and the features of the
two detectors have produced inter-
esting new physics results. In partic-
ular, as reported briefly in our
July/August issue, the detectors
have seen the ‘other’ charge conju-
gation upsilons.

The upsilon particles, discovered
at Fermilab in 1977, are understood
as heavy (beauty) quark-antiquark
pairs. Nowadays most upsilon
searches are made in electron-posi-
tron annihilation, but the selection
rules of these reactions restrict
the quark-antiquark configurations
which can be produced directly. Oth-
er upsilons have to be hunted in the
subsequent radiative decays of the
parent upsilons. A similar situation
occurs with charmonium — charmed
quark-antiquark pairs’ (see March
1981 issue, page 68).

The sodium iodide and lead glass
counters of the CUSB detector (Co-
lumbia / Stony Brook / Louisiana
State / MPI Munich) make for good
photon resolution, and so can moni-
tor closely the photons emitted in
upsilon decays.

Previously, four upsilon states
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were known — three narrow reso-
nances and a wider fourth state
which can decay into beauty me-
sons. All these states consist of a
beauty quark-antiquark pair with
parallel quark spins and no orbital an-
gular momentum (S-upsilons). How-
ever other quark-antiquark states (P-
upsilons) should exist carrying one
unit of orbital angular momentum.
These cannot be formed directly in
electron-positron annihilation, but
should show up in the radiative de-
cays of S-upsilons. Finding P-char-
monium was difficult enough and the
lower production rates and higher
hadron levels for the heavier upsilon
system don’t make the hunt for P-
upsilons any easier.

P-upsilons have been seen at
CUSB using two different tech-
niques. An analysis of the energy
spectrum of single photons from 3S
upsilon decays shows a net excess
over the predicted background,
centred around 98 MeV. This signal
is interpreted as being due to upsilon
transitions from a 3S to a 2P confi-
guration. The photon energy gives
the 3S-2P upsilon mass difference.

The second technique involves
picking up the two photons from an
initial upsilon 3S-2P transition and
subsequent decay to 2Sor 1S, and a
final upsilon decay into two muons.
This means that for these events all
the particles in the decay chain are
observed. The scatter plot of the
two photon energies shows two dis-
tinct bands, corresponding to pho-
tons from 3S-2P-2S or 3S-2P-1S de-
cay chains. The spread and position
of the 2P upsilonis the same from the
two methods. Meanwhile the two-
photon upsilon decays have also
been seen by the CLEO (Cornell /
Harvard / Ithaca / Rochester / Rut-
gers / Syracuse / Vanderbilt) group.
This experiment has in addition ex-
ploited the large solid angle and good
momentum resolution of their detec-
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tor to look at charmed meson pro-
duction. Theory says that some 40
per cent of the non-resonant hadron
production in high energy electron-
positron annihilation comes from
charmed quarks. A knowledge of
how these quarks subsequently
‘fragment’ into charmed hadrons is
vital to further understanding of high
energy hadron production. Charmed
mesons come in spin zero (D) and
spin one varieties (D*), and the CLEO
group has measured the production
of charged D*s. When comple-
mented by data at other energies,
this will provide valuable information
on the formation of hadrons from
charmed quarks.

DESY
Turning on DORIS-II

During the six months between No-
vember 1981 and April 1982, the
DORIS electron-positron storage
ring was completely rebuilt (see No-
vember 1981 issue, page 397).
Originally DORIS was optimized for
low energy operation at beam ener-
gies below 2.5 GeV. To maximize
the space charge limited luminosity
at such a small energy, DORIS was
built as a two-ring machine with 480
bunches in each ring and two inter-
section points. After having worked
quite successfully for a number of

Representatives from six countries (Canada,
France, lItaly, the Netherlands, Norway and
the United Kingdom) at a meeting at DESY
to discuss international collaboration in the
construction of the proposed HERA
electron-proton collider. In the background
on the left is a mock-up of the HERA tunnel.

(Photo DESY)

years in this mode, the discovery of
the upsilon at Fermilab triggered the
first rebuilding of DORIS in 1978: In
order to reach the required energies
of up to 2 x 5.1 GeV for production
of upsilon and upsilon prime parti-
cles, DORIS was converted into a
single ring with a very much beefed-
up r.f. acceleration system and only
one positron and one electron
bunch. This made it possible for the
first time to produce and investigate
the upsilon resonance and its first
excited level, the upsilon prime, un-
der the much cleaner conditions of an
electron-positron storage ring.

But at the upsilon prime, DORIS
was at the end of its new range.
Magnets originally designed for peak
energies of 3.5 GeV saturated so
badly, and the power consumption
got so large (close to that of PETRA
at 18.4 GeV) that a decision was
made in March 1981 to ‘recycle’
DORIS. The main aims were: an en-
ergy increase to 2 x 5.6 GeV (so as
to reach also the higher excited
states of the upsilon and produce
beauty mesons); a luminosity in-
crease by at least a factor of 20,
mostly through mini-beta interaction
regions, a better injection system,
and a smoother vacuum chamber to
increase instability thresholds; and a
drastic reduction of electrical power
consumption.

DORIS was turned off on 2 Novem-
ber last year. The tunnel was com-
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Posing around the last Fermilab Energy
Saver dipole cryostat are prominent
members of Fermilab’s new Experimental
Areas Department, with Department Head
Ken Stanfield on the extreme left.

(Photo Fermilab)

pletely emptied and a new machine
was built and installed by making use
of the old parts wherever possible.
After six months of rebuilding, meas-
uring and installing the DORIS mag-
nets, and constructing a new va-
cuum system, new injection lines,
and new r.f. and control systems,
DORIS was switched on again on
9 May. After five hours of debugging
the beam was successfully stored.
First accumulation was accom-
plished two hours later.

Initial luminosity measurements on
1 August gave a figure of about 4 x
100 cm? s, higher than that
achieved with the old DORIS.
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FERMILAB
Successful spring run

Through the efforts of everyone from
the US Department of Energy on
down, the spring run at Fermilab was
extended for two weeks. The addi-
tional running was particularly im-
portant in view of the extended shut-
down that started in June to com-
plete the Energy Saver installation.
For this reason the spring run had
been crowded with a significant ef-
fort to include several waves of ex-
periments. As a result the additional
weeks produced much more data-
taking than would be indicated on the
basis of time alone.

Accelerator performance was ex-
cellent during the spring run. A new
intensity record of 3.23 x 103 pro-
tons/pulse was set 30 May. Extrac-
tion losses were routinely a factor of
two lower than a year ago. The su-

perconducting left bend performed
smoothly throughout the five and a
half month period.

The accelerator was forced to new
levels of sophistication because of
the demands of the programme. At
one point, a ‘front porch’ gave 1 mil-
lisecond, 250 GeV beam to the neu-
trino experiments preceding the nor-
mal one-second flat top interlaced
with eleven mini and maxi fast pings.
The ‘maxi’ half of the pings supplied
more fast spills to the neutrino exper-
iments, while the ‘mini’ pings fed the
hadron bubble chamber experi-
ments.

In the last few weeks of the spring
run two major dimuon experiments
with new detectors got their first
taste of running. These are E615
(Princeton / Chicago / lowa State /
Fermilab) and E605 (Columbia / Sto-
ny Brook / Washington / Fermilab /
Saclay / CERN / KEK / Kyoto). The
running time on E623, a multiparticle
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spectrometer experiment, doubled
in the last several weeks. This group
includes participants from Arizona,
Fermilab, Florida State, Notre Dame,
Tufts, Vanderbilt and Virginia Poly-
technic Institute. Similarly, E400, a
new experiment to look for charmed
production by neutrons, began to
accumulate data. Institutions work-
ing on the experiment include lllinois,
Colorado, and Fermilab. E619, a col-
laborative effort involving Michigan,
Minnesota, Rutgers, and Wisconsin,
measured the sigma zero to lambda
hyperon- - transition magnetic mo-
ment in the last portion of the spring
run. The same apparatus was used
earlier in the running period in the
Meson Laboratory. To complete it in
this running period and advance the
measurement by two years or even
make the measurement possible at
all, it was necessary to move the
equipment to the Proton Laboratory.
This type of measurement gives sig-
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Celebrations at SLAC after new performance
records from the PEP electron-positron ring.

(Photo Joe Faust)

nificant insights into constituent
quark masses.

Another area where the additional
running has been particularly signifi-
cant is in testing equipment for the
Collider Detector Facility. Construc-
tion of much of this equipment must
be under way before the next oppor-
tunity for testing. The Collider Detec-
tor Facility involves Harvard, Ar-
gonne, Berkeley, Tsukuba, INFN (Ita-
ly), KEK, Fermilab, Texas A&M, Chi-
cago, Purdue, lllinois, Wisconsin,
and Pisa. Similarly, radiation damage
studies on bent crystals for an inter-
esting new possibility for deflecting
charged particle beams was com-
pleted. This experiment, E660, in-
volves Albany, New Mexico, Fermi-
lab, Chalk River, Dubna, and Stras-
bourg.

STANFORD
Vintage year for PEP

The PEP electron-positron ring has
steadily improved since operations
began in 1980, and an operational
period early this summer went par-
ticularly well. Particle collisions at-
tained record levels, with luminosi-
ties exceeding 103", and with
10 000 inverse nanobarns being ac-
cumulated in a month.

This has been achieved by locking
onto ‘golden orbits’, found by trial
and error to give higher luminosities
than computer calculated ones, even
though these orbits look a bit dis-
torted. Other improvements have
been made by allowing the operators
to tune the machine by the seat of
their pants, looking for subtle tuning
changes which pay luminosity divi-
dends.

Additional motivation came from
generous offers of wine for opera-
tors who could achieve more than
500 inverse nanobarns in 24 hours,
and for peak luminosity records.

Experiments for SLC

Plans for the proposed new linear
electron-positron collider (SLC) at
SLAC continue to forge ahead (see
January/February issue, page 8). Al-
though there is still a lot of research,
development and construction work
still to be done for this revolutionary
new particle collider, letters of intent
for proposed experiments are now
being invited. '

SLC construction authorization
has been requested for the 1984 fis-
cal year, and a construction schedule
proposed leading to completion of
the project at the end of 1986. While
there are still many questions to be
resolved, there is now sufficient con-
fidence in the project to embark on
selection of experiments. Present
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planning assumes that some 25 mil-
lion dollars will be available over four
years for the first experiments.

The recently published report of
the Subpanel on Long Range Plan-
ning for the US High Energy Physics
Programme of the High Energy Phy-
sics Advisory Panel (the " Trilling Re-
port’) has endorsed the project.
However the final report was careful
to underline the uncertainties in such
a novel scheme, and pointed out a
number of factors which could affect
the luminosity, for better or for
worse. In view of these uncertain-
ties, the report recommended
against early decisions on new build-
ings and tunnels to extend the ma-
chine’s experimental capabilities,
and against early authorization of a
very large scale detector project.

The SLC project now envisaged
involves only a single beam collision
point, and a ‘push-pull’ experimental
hall with a centrally shielded vault to
house an experiment, and with two
large assembly areas on either
side.

To propose only one SLC detector
is considered inadequate and risky.
Although only a single collision area
can be considered initially, a suitably
constructed experimental hall using
‘push-pull’ detectors could accom-
modate two experiments as readily
as a two collision area design, al-
though with some sacrifice in the
speed with which experiments can
be changed.

Thus SLAC is now embarking on a
programme leading to approval of
two SLC experiments. One of these
is expected to be a moderate cost
upgrade of an existing detector from
the PEP electron-positron ring. The
second experiment is seen as being
either a rapid special search, or the
useful core of a big detector that can
be subsequently upgraded, or an up-
grade of a second existing PEP de-
tector.
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Right, plan view of the ELSA project at
Bonn. The stretcher ring will be placed in
a tunnel (4 m below ground level). The
2.5 GeV synchrotron will serve as injector.
Two external electron beams (e; and e,)
pass through the hall of the 500 MeV
synchrotron, which has to be shut down
after more than 25 years of operation.
Together with a tagging system T, the low
energy electron beam e, will be used for
photon nuclear physics (PNP). The high

Early physics output from the SLC
is considered to be of great impor-
tance, and the first detector should
have already demonstrated its capa-
bilities. High background counts
could provide problems in the initial
runs and should be anticipated.

BONN
ELSA project

The Physikalisches Institut of the
University of Bonn began elementary
particle physics with the completion
in 1958 of a 500 MeV electron
synchrotron, the first in Europe with
a strong focussing magnet system.
Nearly 10 years later, in 1967, a lar-
ger machine of 2.5 GeV came into
operation. Both machines have a re-
petition rate of 50 Hz and a duty
cycle of about 5 per cent. They have
contributed considerably to our
knowledge of photo- and electropro-
duction in the resonance region.
However many important prob-
lems in that area remain unsolved
and several new questions have
come up in recent years. After 12
years of experiments with the
2.5 GeV synchrotron, a major up-
grade is needed to continue the in-
vestigations in the field. An im-
proved duty cycle is necessary for
new high precision coincidence ex-
periments as well as for a high inten-
sity ‘tagged’ photon beam. In addi-

energy beam e, will be split: It will produce
monoenergetic photons in T, for a large
acceptance dipole spectrometer (LAS) and
will be used for electroproduction
experiments (EP). The high energy photon
beam (HEP) will be used for photoproduction
experiments with polarized photons and
targets and for Compton scattering
experiments. A synchrotron radiation facility
will also be installed.

tion, a slightly increased energy
range will cover the resonance re-
gion more completely and allow the
investigation of excited vector
meson states. Such a project is
ELSA (short for ELectron Stretcher
Accelerator), now under construc-
tion at Bonn.

Electron bunehes from the existing
2.5 GeV synchrotron will be injected
into ELSA every 20ms and
stretched uniformly in time. This
scheme allows for a nearly 100 per
cent duty cycle up to the highest
ejection energy of the synchrotron of
2.3GeV. In this stretcher mode
ELSA will run with a constant mag-
netic field.

To reach energies beyond
2.3 GeV, ELSA must be operated as
an accelerator. The electrons will be
injected at 1.8 GeV and accelerated
to a maximum energy of 3.5 GeV in
about 150 ms. Then the electrons
will be stored as in the stretcher
mode (for times between 50 and
500 ms) and peeled off for the exper-
iments.

The Bonn Institute has built two
synchrotrons so far, and students
have made important contributions
in the design and construction. This
fruitful tradition will be continued
with ELSA. A construction time of
three years seems to be realistic.

With ELSA the present research
will be extended to multiparticle final
states. The study of these reactions

ELSA parameters

circumference

length of one cell
dipole bending radius
bend of a dipole
max. magnetic field

number of cavities
r.f. frequency
circulation frequency
installed r.f. power

energy loss per revolution at 3.5 GeV

164.4 m
10.3 m
10.84 m
15 degrees

1.1 T
1.22 MeV
2

499.67 MHz
1.82 MHz
250 KW
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in photoproduction requires a tagged
photon beam to determine the initial
state kinematically. Such a tagging
system can only handle limited inten-
sities and the corresponding loss of
counting rates has to be compen-
sated for. Therefore a very good
duty cycle and a detector system
with large solid angle coverage (also
under construction) are essential in
order to achieve meaningful event
yields.

It is also intended to store and
accelerate polarized electrons in
ELSA. A new source for polarized
particles has been built and will be
installed at the 2.5 GeV synchro-
tron.

SYMPOSIUM
Multiparticle 82

The thirteenth symposium in the suc-
cessful series on multiparticle dy-
namics was held from 6—11 June in
the picturesque North Holland village
of Volendam. While originally con-
fined to hadron-hadron interactions,
multiparticle dynamics is now of in-
terest in all types of particle collision.
Results on proton-antiproton colli-
sions at CERN, both in the SPS and
the ISR, are a talking point wherever
particle physicists meet, and Volen-
dam was no exception (see page
268). Also prominent at Volendam
were ultrarelativistic effects in nu-
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cleus-nucleus collisions (this ground
had previously been covered at the
Bielefeld meeting — see July/August
issue, page 223). However the main
aim of this year's meeting was to
review the common features of ha-
drons produced in different types of
collision (lepton-lepton, lepton-ha-
dron and hadron-hadron).

Striking similarities in the behav-
iour of hadron production in all these
collisions (‘jet universality’) are seen
for hadron jet energies in the range
10— 15 GeV. The rate of increase of
mean transverse momentum with
produced hadron energy near 10
GeV appears to be faster for elec-
tron-positron annihilation and for-
ward lepton-hadron scattering than
for hadron-hadron and backward
lepton-hadron scattering. This may
be due to the effects of diquarks
and/or because of the increased
complexity of hadron-hadron inter-
actions. A large amount of data has
now been collected on jet universali-
ty, but more knowledge on strange-
ness flow is required, and the general
search for systematic differences
should be continued.

Quark-parton models, using re-
sults from hard constituent scatter-
ing, do indeed explain soft hadron-
hadron collisions. These models are
now becoming very refined. Now in a
suitably modern disguise, Regge
poles have recently made a revival,
this time as a property of hadron con-

stituents rather than of hadrons
themselves.

While all observations appear to
be consistent with quantum chromo-
dynamics, it is difficult to prove or
disprove that this is the correct the-
ory of strong interactions.

Equally important as the many re-
sults presented in sometimes heavily
loaded sessions were the opportuni-
ties for discussions and personal
contacts.

A consensus view was that the
interest over the next few years will
turn to hadron-hadron collisions at
the highest available energies, and to
the special particle production pro-
perties of kaon beams. Interesting
results are expected at next year’s
conference, most likely to be held at
the Davis campus of the University of
California.

(We are grateful to Wolfram Kittel
for providing us with the material for
this report.)
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The Gustaf Werner Institute

Around the CERN Member States
there are many research centres,
predominantly based in the universi-
ties, which are playing an important
role in their national educational and
research programmes. They benefit
from involvement in the frontier
science and technology which is en-
countered in Laboratories such as
CERN and this stimulus helps to sus-
tain their intellectual and technical
standards. The broad interface with
their national systems achieves a
cross-fertilization of different disci-
plines and spreads the excellence
which comes from their national pro-
grammes and which is further nour-
ished by involvement with the inter-
national Laboratories.

This month we present the Gustaf
Werner Institute in Sweden as an
example of a national centre which
has developed a fine nuclear physics
research programme in its own right
and has extensive involvement in the
high energy physics research at
CERN. Many of the techniques
learned in these two areas are help-
ing research and practical applica-
tions in other fields of science at the
Institute.

The Gustaf Werner Institute is sit-
uated centrally on the campus of the
oldest University in Scandinavia at
Uppsala in Sweden. There are chairs
in high energy physics and physical
biology and research groups in phy-
sics, chemistry, biology and medi-
cine. lonizing radiation, its produc-
tion and use are the common re-
search interests.

In the 1940s, The Svedberg
(awarded the 1926 Nobel Prize for
his work in colloidal chemistry) be-
came interested in the effects of radi-
ation on proteins and other macro-
molecules. Aided financially by Gus-
taf Werner, owner of a Swedish tex-
tile company, he initiated the plan-
ning of a new accelerator. This came
at the time when the principle of
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phase stability was invented, making
it possible to accelerate particles
beyond 10 MeV which was the prac-
tical limit of old cyclotrons. It was
therefore decided to build a synchro-
cyclotron with the highest possible
energy within the available funds.

The first beam of 185 MeV pro-
tons was obtained in 1951 and for a
while Uppsala had the highest parti-
cle energies in Western Europe (sur-
passing IKO in the Netherlands and
Harwell in the UK which had 50 and
170 MeV respectively). With this ex-
perience behind them, Uppsala ac-
celerator physicists participated in
the construction of the CERN syn-
chro-cyclotron with the magnet as
their main responsibility.

Among the scientific highlights in
the history of the Institute was the
first direct observation in 1956 of
proton energy shells in nuclei. These
were found in detailed measure-
ments of (p,2p) reactions from light

Magnetic field measurements under way

at the rebuilt 200 MeV synchro-cyclotron

of the Gustaf Werner Institute at Uppsala

in Sweden. The performance of the machine
is being greatly improved to support a
programme of research in nuclear physics
and many other disciplines.

(Photo GWI)

nuclei. In 1957 radiation surgery and
cancer therapy using 185 MeV pro-
tons were introduced. Protons of
this energy have a range of 24 cm in
tissue and are therefore well suited
for medical applications. For exam-
ple, radiation surgery was success-
fully made on 30 patients suffering
from Parkinson’s disease and other
brain disorders. In the early 70s it
was found that pions were produced
in proton-nucleus collisions leading
to discrete nuclear states. Since then
this type of nuclear reaction has been
studied in many laboratories.

The accelerator was shut down in
1977 for a complete reconstruction.
The flat-pole geometry has been
changed to a three sector spiral ridge
geometry to make possible a radially
increasing magnetic field while main-
taining axial focussing. With this new
field configuration, protons starting
atafrequency of 25 MHz reach afinal
kinetic energy of 200 MeV at a fre-

CERN Courier, September 1982



quency of 23 MHz. The earlier fre-
quency range (33-26 MHz, supplied
by a rotating condensor) resulted in
an extracted beam of 185 MeV. The
new accelerator will have electroni-
cally tuned broad-band amplifiers for
the acceleration of protons. Other
heavier particles can be accelerated
in the cyclotron-mode with constant
frequency. Intensities of between 10
and 100 pA will be obtained depend-
ing on the particle accelerated and
the chosen energy. The new proper-
ties are far superior to those of the
old machine which gave only protons
of afixed energy and extracted beam
intensities a thousand times smaller.

The accelerator was, to a large
extent, built by the staff of the Insti-
tute. There was consultancy help
from CERN, particularly for the de-
sign of the radiofrequency system
and for the extraction channel, as
well as help with the components for
the magnet system from the local
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industry Scanditronix. Assembly of

major components and detailed
magnetic field measurements are
now in progress.

Final government authorization for
the experimental areas was given at
the end of 1981. One large hall for
physics and a smaller one for biome-
dical projects will be constructed.
The total area is about 1800 m2. The
halls will be located 7 m below the
ground and will receive beams from
the accelerator hall 5 m further
down.

There is a considerable interest in
using the accelerator. Letters of in-
tent have been received for 27 phy-
sics projects and 70 projects in
chemistry, biology and medicine.
These latter projects demand much
less time and space than the physics
projects, but nevertheless a separate
experimental area is foreseen for the
non-physics. sciences.

Many of the experiments in inter-

One of the scintillation counter arrays
prepared at the Institute for installation in
the high energy muon beam at CERN. Each
of the 144 scintillators has a 2 cm?2
cross-section facing the beam.

(Photo CERN — 149.12.81)

mediate energy physics will use a
large 135° spectrometer magnet,
equipped with position sensitive de-
tectors. Detectors for photons and
neutrons are also being developed.
The radiotherapy and radiosurgery
programme is being prepared in col-
laboration with physicians from Upp-
sala and Stockholm and physicists
from ITEP in Moscow (where they
have experience in tapping 200 MeV
protons from a synchrotron and use
similar special beam transport and
stereotactic instruments).

In addition to the research using
the on-site accelerator, there is an
extensive research programme us-
ing accelerators and reactors else-
where. Examples from the present
projects give an idea of the research
profile of the Institute.

There are two important projects
involving electron-positron  colli-
sions. For several years, physicists
from Uppsala have participated in
the development of Ring Imaging
Cherenkov (RICH) counters (see
March issue, page 49). These new
counters are used for particle identi-
fication and are being proposed for
several high energy experiments.

The other electron-positron pro-
ject presently in progress involves
positrons of very low energies. It
makes use of the annihilation reac-
tion to two gammas using a positron
camera. This research is a joint un-
dertaking between the Institute’s
nuclear chemists, the Institute of
Chemistry and the University hospi-
tal. The Institute is here involved in
the production of nuclides, their sep-
aration and fixation in organic mole-
cules.

Physicists from the Institute parti-
cipate within the European Muon
Collaboration at CERN in the study of
quark and gluon properties by irra-
diating nuclei with muons. By study-
ing the effects of nuclear matter on
their propagation it is hoped to learn
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The scanning technique to measure
concentrations of lead in bone. The use of
this technique is described in the text.

more about these fundamental parti-
cles. For these studies it is necessary
to detect muons scattered at small
angles which remain in the beam re-
gion. A trigger system using the in-
formation from 450 scintillators
placed in four different planes before
and four planes after the target will
be used. This information will be pro-
cessed in 50 ns to pick out any differ-
ence from a straight beam track. The
trigger system is a pilot scheme for
the Fastbus project (see Marchissue,
page 54).

In an extensive series of experi-
ments still in progress at CERN and at
SIN, Institute physicists participate in
the detailed study of muon-induced
fission. Several first observations
have been made on phenomena re-
lated to the mechanism that pro-
duces fission and the fate of the
muons surviving the fission pro-
cess.

In theory, interesting results were
recently obtained in the study of spin
effects in intermediate energy proton
scattering from nuclei.

Using the intense low energy anti-
proton beams which will be available
from LEAR at CERN, a CERN/Greno-
ble/Saclay/Swierk /Uppsala collabo-
ration will study how heavy hypernu-
clei are formed and how they decay
by fission. The lambda particle of the
hypernucleus is produced in kaon
nuclear interactions after stopping
antiprotons in a heavy nucleus. The
kaons are among the final products
of the annihilation process between
antiprotons and nucleons in the tar-
get nucleus.

(It is worth interjecting in the midst
of our account of the scientific work
of the Institute that participation in
research at CERN does have particu-
lar complications for the more re-
mote universities such as Uppsala.
The problems of communication are
still, physically and financially, diffi-
cult. Even such mundane matters as
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for analysis

the cost of travel and transport can
have an inhibiting effect on the parti-
cipation of research centres a long
distance away. The determination of
the Gustaf Werner Institute to bene-
fit from the research facilities at
CERN has all the more meaning be-
cause of these difficulties.)

In the cell research laboratory in
Uppsala infiltration of different cyto-
static substances in tumour cells is
studied. The tumour is simulated by
a cultivation of cell aggregates, and
cytostatics and other tumour-affect-
ing compounds labelled with a radio-
nuclide are given to the medium sur-
rounding the simulated tumour. By
means of autoradiography, informa-
tion on the penetration of the various
substances into the tumour is ob-
tained.

Studies are made also on how the
fundamental building blocks of living
matter, especially the DNA molecule,
respond when exposed to ionizing
radiation. Too much damage to the
DNA can lead to cell death and it is
important to learn when this occurs.
This knowledge is of importance for
understanding the cause of cancer
and for optimizing its treatment.

New ways to use slow neutrons in
cancer research are developedin col-
laboration with the Institut Laue-Lan-
gevin, Grenoble, and the University
of Bremen. Advantage is taken of the
fact that boron-10 has a very high
cross-section for neutron capture

Y-RAYS

HAVERSIAN
CANAL

~20pm

Specime
pecimen

Scanning
direction

leading to disintegration of the com-
pound nucleus into two heavily ioniz-
ing fragments. These fragments are
used to trace the location of boron-
tagged macromolecules in tissue
specimens by means of solid-state
detectors. Boron-loaded molecules
found to accumulate in tumour tissue
may then be used in combination
with slow neutrons as tools for se-
lective killing of malignant cells.

A new method to trace heavy me-
tals in the body based on the PIXE
(particle induced X-ray emission)
technique has been developed. Hea-
vy metals in the environment are as-
similated by man through food, wat-
er and air. They are distributed to the
visceral organs where severe da-
mage may result. Lead does not,
however, remain in the soft tissues
but accumulates in the bone. For de-
termination of the lead concentra-
tion, autopsy specimens of femur
were collected from workers whose
exposure to metals had resulted in
clinical lead poisoning. The incorpo-
ration of lead in compact bone fol-
lows the building blocks called hav-
ersian systems or osteons, the dia-
meter of which is approximately 200
microns.

For the assessment of the lead dis-
tribution within individual osteons, a
6 MeV proton beam, 5 microns in
diameter, was used to produce X-
rays. From analysis of these X-ray
spectra it has been found that lead
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People and things

accumulates close to the vascular ssss.mé i
canal which can be clearly distin-
guished from the surrounding bone M
tissue formed as rings. There the
lead concentration was found to be
185 ng per g, ten times greater than
the level in a man free from occupa-
tional exposure.

With the imminent restart of the
improved synchro-cyclotron and the
involvement in some of the most
lively projects at CERN, the Gustaf
Werner Institute seems well placed
to continue to play an important role
in national and international re-
search.

———— A
e

Joan Bjorken puts the finishing touches to
the upper tiers of the cake for the recent
15th anniversary party at Fermilab.

(Photo Fermilab)

On people

Former CERN Director General Sir
John Adams was recently
elected an Honorary Member of
the European Nuclear Society.

On 22 July, CERN Director General
Herwig Schopper was awarded
the degree of doctor honoris causa
of Friedrich Alexander University,
Erlangen-Ntrnberg. Professor
Schopper worked at Erlangen from
1953—7.

At a ceremony on 4 June, Erwin
Gabathuler and Mats Lemne were
made Doctors Honoris Causa at
Uppsala University, Sweden.
Currently research director at
CERN, Erwin Gabathuler was pre-
viously Leader of CERN’s Exper-
imental Physics Division. He played
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Mats Lemne (right) and Erwin Gabathuler
were recently made Doctors Honoris Causa
at the University of Uppsala, Sweden. The
gun seen here was fired in salute during
the ceremony.

(Photo Uppsala)

an important role in the formation
and development of the European
Muon Collaboration, one of the
largest experiments currently under
way at CERN. This study has
proved to be a fine example of
how fruitful international scientific
collaboration can be. The award
came in recognition of his scientific
work and his interest in supporting
university departments in CERN
Member States.

Mats Lemne, county governor
of Sweden’s Sédermanland dis-
trict, has played a major part in
the administration of scientific re-
search in Sweden. After serving
as chairman of Sweden’s National
Atomic Research Council, in 1977
he became chairman of the Natural
Science Research Council. He has
also contributed significantly to
many other Swedish scientific pro-
jects. He has served as Swedish
delegate to the CERN Council and
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During his recent visit to CERN, the Pope
was greeted, in Polish, by theorist Jacques
Prentki. Born in France, the former Leader
of CERN'’s Theory Division was raised and
educated in Poland.

(Photo CERN 175.6.82)

was chairman of the Finance Com-
mittee from 1973 — 76. In award-
ing the doctorate, the Uppsala
faculty expressed its appreciation
for these important contributions
to the furthering of research.

H. Guyford Stever has been elected
President of Universities Research
Association, which operates Fer-
milab under a contract with the

US Department of Energy.

Jacques Prentki has left his posi-
tion as Leader of CERN’s Theory
Division after a six year mandate,
and is succeeded by Maurice Ja-
cob. One of the first scientists to
work at CERN, Professor Prentki
has become one of the prominent
figures in the Laboratory, where
his leadership and warm personal-
ity are highly appreciated. He is
also Professor at the College de
France.
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As mentioned briefly in our
July/August issue, Nicholas

P. Samios has been named Director
of Brookhaven National Laboratory.
Associated with Brookhaven since
1959, he had served as Acting
Director following the resignation
of George H. Vineyard at the end
of last year. Together with Brook-
haven Senior Chemist Ray Davis,
well known to physicists for his
work on solar neutrinos, Samios
has recently been elected to the
US National Academy of Sciences.

The seventieth birthday of Eugenii
Lvovitch Feinberg was marked
recently by a special seminar at
the Lebedev Physical Institute in
Moscow.

Professor Feinberg is well known
for his pioneering theoretical work
on inelastic diffraction, the peri-

Eugenii Feinberg

pheral model for particle produc-
tion, applications of thermodynam-
ical ideas to inelastic processes,
the notion of formation length in
hadronic interactions, etc. In addi-
tion to this work in particle phy-
sics, he has also made important
contributions in radio wave propa-
gation and in neutron physics. He
has been very influential in high
energy physics and cosmic ray
studies in the USSR.

His wide range of interests is
amply demonstrated by his newly-
published book ‘Cybernetics, logic
and art’. His great intellect, togeth-
er with an attractive personality
and humanistic approach, has won
him many worldwide friends.

Professor Feinberg joined the
Department of Theoretical Physics
at the Lebedev Institute in 1935
and has remained there ever since.
He is a corresponding member of
the USSR Academy of Science.
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Addressing his fellow Nobel Laureates at
the traditional Nobel meeting in Lindau,
West Germany, is Alfred Kastler, who won
the Physics Prize in 1966.

(Photo Kemmer)

CERN elections and nominations

At the CERN Council session in
June, J. Andersson of Sweden
was elected Chairman of CERN'’s
Finance Committee, succeeding
K.O. Nielsen of Denmark. Nomi-
nated members of the Scientific
Policy Committee were J. D. Dow-
ell of Birmingham, UK, C. Jarlskog
of Bergen, Norway, and G. Morpur-
go of Genoa, Italy. Within CERN,
G. Drouet has been appointed
Leader of Site and Buildings Divi-
sion for a period of three years
from 1 January 1983, to succeed
H. Laporte, who will take over full-
time direction of civil engineering
work for LEP.

Reorganization at Fermilab

With the recent conclusion of 400
GeV running in the Main Ring, Fer-
milab’s traditional Meson, Neutrino
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and Proton Departments have been
combined into a single Experimen-
tal Areas Department, headed by
Ken Stanfield, operating as part of
the Research Division under Peter
Koehler. In this way the skills and
resources of the three experimental
areas are pooled in readiness for
the new era of TeV (1000 GeV)
physics (photo page 276).

Reorganization at SLAC

Burt Richter now holds the new
position of Technical Director of
SLAC as well as Associate Director
of Technical Division, now includ-
ing the former PEP Division. Greg
Loew is Deputy Director of this
extended Technical Division. Joe
Ballam remains Associate Director
of Research Division, which now
includes Experimental Facilities
Department, transferred from
Technical Division. John Rees has

been appointed Project Director
for the proposed SLAC Linear Col-
lider (SLC).

CERN
Preparing
for LEP experiments

Earlier this year, the first ses-
sions of the new LEP Experi-
ments Committee were held to
prepare the way for the selec-
tion of experiments for CERN’s
new electron-positron ring.
While Phase | of the LEP project
foresees four beam intersection
areas, seven experimental
groups initially indicated their in-
terest. From these, an optimal
choice of experiments has to
cater for both as broad a range
of physics objectives and as
wide a user base as possible.
The selection process involves
continual feedback so that the
initial proposals can be adapted
to satisfy additional physics re-
quirements and to minimize
overlap of interests, and the col-
laborations can be extended so
that as many physicists as pos-
sible will have a chance of join-
ing an active LEP experiment.
An initial selection of four exper-
iments has been made. This in-
cludes two general purpose de-
tectors, one (ALEPH) considered
to be based on advanced tech-
nology, and the other (OPAL)
using more conventional tech-
niques. The more specialized de-
tectors are DELPHI and Sam
Ting’s proposal, as yet name-
less. Modifications are being
suggested for these last two.
More details soon.
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Ten years of boosting

The tenth anniversary of Booster
operations at CERN was celebrated
on 7 June. Giorgio Brianti, who
had led the construction team,
paid tribute to the machine’s con-
tributions to the CERN physics
programme and to accelerator
science (such as the analysis of
instabilities by the late Frank Sa-
cherer). He also thanked outgoing
Booster Group Leader Helmut
Reich, associated with the machine
from its beginnings in 1966, and
the Booster staff for having ad-
apted the machine to new require-
ments for the SPS and the Anti-
proton Accumulator, more than
doubling the design intensity en
route.

Orbits at Brookhaven

A "Workshop on Accelerator
Orbits and Particle Tracking Pro-
grams’ took place at Brookhaven
National Laboratory from 3— 6
May. The workshop was attended
by about 50 people, with represen-
tatives from the major high energy
physics laboratories in Europe and
the US

The status of particle tracking
programs was reviewed, and the
participants had the opportunity
of comparing the characteristics
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To celebrate ten years of the four-ring CERN
Booster — a four-tier cake and wine of
appropriate vintage.

(Photo CERN 126.6.82)

Participants at the recent Workshop on
Accelerator Orbits and Particle Tracking
Programs, held at Brookhaven.

(Photo Brookhaven)

of each program, as well as the
applications relevant to various
kinds of beam dynamics. The need
was recognized for aiming at
standardized and modular input-
output structures, and for improved
communications amongst the users
and writers.

The beam dynamics process
over a relatively small number of
revolutions is rather well under-
stood, and several programs were
presented which satisfactorily des-
cribe the short term situations.

The long term behaviour, typically
of the order of millions of revolu-
tions, under the effect of random
noise, periodic modulations and
magnetic non-linearities, is less
understood, and stimulated lively
discussions both from the theore-
tical and computational points of
view. The workshop ended with
reports on the sources of magnetic
imperfections in superconducting
magnets, on the origin of noise in
storage rings, and with discussions
on the available experimental re-
sults. The need was recognized
for collecting more experimental
evidence on the effect of magnetic
imperfections on the storage ring
performance. With the present
generations of superconducting
storage rings, this topic has great
practical relevance, since it impacts
on the design and tolerances of
the magnets.

Conferences and meetings

The 12th International Conference
on High Energy Accelerators will
be held at Fermilab from 11-16
August 1983. The programme will
include sessions on colliding beam
straight sections and on detectors.
More information from F. R. Huson,
Fermilab, PO Box 500, Batavia,
lllinois 60510, USA.

A Workshop on Drell-Yan pro-
cesses is being held at Fermilab
from 7-8 October this year. Em-
phasis will be given to recent de-
velopments in theory and experi-
ments on the production of mas-
sive lepton pairs. Those interested
in participating should contact Ris-
to Orava, Fermilab, PO Box 500,
Batavia, lllinois 60510, USA.

A Workshop on SPS Fixed Target
Physics for the years 1984—89
will be held at CERN from 6— 10
December. More details next
month, or in the meantime from

I. Mannelli at CERN.
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University of Bergen, Norway

CHAIR OF PHYSICS
(Electronics and Instrumentation)

Applications are invited for a
professorship in electronics
and instrumentation at the
Department of Physics. Du-
ties include the responsibility
of building up a new educa-
tional program - primarily
leading to the degree of Mas-
ter of Science — in electronics
and instrumentation with em-
phasis on detectors, data
acquisition and data trans-
mission.

The Department of Physics
has presently a scientific staff
of 38. Experimental research
groups are working in the
fields of acoustics, atomic
physics, cosmic physics, ele-

mentary particle physics,
laser physics and nuclear
physics. The new educational
program will be established
in close cooperation with
these groups as well as with
external institutions. A major
part of the research activities
at the department is based
on cooperation with groups
in Europe, USA and Canada.

For further details call
05-212040 ext. 2760.

The present salary is NOK
192 589 (approx. usbD
30500) per year. A more
detailed description of the
rights and duties is available
at the address below.

Three sets of applications, addressed to H. M. The King, with
curriculum vitae and bibliography, should be sent to:

The Faculty of Science
University of Bergen
N - 5000 Bergen, Norway

by October 15, 1982.

INDIANA UNIVERSITY
CYCLOTRON FACILITY

World’s Largest Multiparticle
Isochronous Cyclotron

ENGINEERS

IUCF has been in operation since 1975 and is now expanding.
New projects include a Dual Spectrometer and a Beam
Cooling Storage Ring. Opportunities exist in the following
areas:

BSEE

Pulsed power supplies, deflection coils, RF systems, electron
guns, digital electronics, power distribution.

BSME

Magnet design, vendor supervision, magnet assembly and
testing, ultra high vacuum, cryogenics, probe design.

Also: some engineering support for present three-stage
accelerator (cyclotron) will be required.

Send detailed résumé to
John W. Hicks

IUCF

Milo Sampson Lane
Bloomington, IN 47405
or call 812-335-2945

Indiana University is an Affirmative
Action/Equal Opportunity Employer.

)

Z)

2 séparateurs électrostatiques
de 9 m d’électrodes
et1de3m

sont disponibles.

2 electrostatic separators
of 9 m length electrodes
and one of 3 m length electrodes

are available.

Division PS
L. Danloy — Tel. 2625

CERN Courier, September 1982

LAWRENCE BERKELEY
LABORATORY
BEVALAC PROGRAM

LBL's Bevalac program has research openings for nuclear and
particle research using beams of relativistic heavy ions up to
2.1 GeVinucleon and protons up to 5 GeV.

Applications are sought for the post of SCIENTIFIC LIAISON OF-
FICER. This key position serves as the primary contact on scien-
fific matters between the Laboratory management and the
users of the facility. The successful candidate will also be ex-
pected to engage actively in research with one of the existing
groups. The requirements for the position include ac-
complishments in research into nuclear or particle physics as
evidenced by publications in refereed journals, and an ability
to interact effectively with professional and research staff at all
levels. The appointment is for up to three years with subsequent
opportunity for attaining permanent status.

Openings also exist from time to time for POST-DOCTORAL
RESEARCH ASSOCIATES. Candidates should be no more than
three years past the PhD.

Applications should be sent In confidence to: Howel Pugh,
Sclentific Director, Bevalac, c/o Employment Office, Bidg. 65,
Lawrence Berkeley Laboratory, 4 Cyclotron Road, Berkeley,
CA 94720, US.A., from whom further information may be ob-
tained. Telephone: 415-486-4119 or FTS 451-4449.

Lawrence Berkeley Laboratory is an equal opportunity
employer.

LAWRENCE
BERKELEY
LABORATORY
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17) COME TO
& ‘BRITAIN AT CERN’

GANMBICA

The association for the instrumentation, control
and automation industry in the UK

in co-operation with

The British Overseas Trade Board

The British Consulate General in Geneva

Invite you to an exhibition featuring twenty-three manufacturers of
instruments and electronics in the:

CERN Administration Building
October 5-8 Daily 09.30 - 17.30 hours (Friday 12.00 noon)

DESY

in Hamburg has an opening for a

Senior physicist

in experimental high energy physics.

A tenured position is offered with a salary
equivalent to that of a full professor (C4)

Applications and proposals
for candidates should be sent
before October 1st, 1982, to

Prof. V. Soergel

DESY

Deutsches - Elektronen - Synchrotron
NotkestraBe 85, D 2000 Hamburg - 52

(Germany)

Theoretical
High Energy
Physicists

The High Energy Physics Division of Argonne
National Laboratory is seeking candidates for
staff positions in theoretical elementary parti-
cle physics. The Division has substantial ac-
tivities in both theoretical and experimental
high energy physics and wishes to broaden
its research program. Other important basic
research at the Laboratory includes effort in
condensed matter and nuclear physics. Ap-
plicants should have a strong record of origi-
nality in research. The level of the appoint-
ments will be based on qualifications. Appli-
cants are asked to send biographical data, a
list of publications, and names of profes-
sional references to Dr. E.L. Berger, High

Energy Physics Division, Box 101-88,
Argonne National
" Laboratory, Argonne,
Illinois 604 39.
Closing date for
applications is
December 1, 1982.

An Equal Opportunity/
Affirmative Action Employer

—
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CRYOGENIC & VACUUM
TECHNOLOGY

MANUFACTURERS OF SPECIAL UHV SYSTEMS |
STANDARD and SPECIAL UHV COMPONENTS

PRODUCTS INCLUDE:

Viton sealed gate
valves

Sample transfer
mechanisms

XYZ precision
manipulators

All metal through
valves

¢
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ATOM — SURFACE SCATTERING SYSTEM

Photograph by kind permission of Dr R. F. Willis, Cavendish Laboratory, Cambridge

See our stand at
Britain at CERN
5-8th. October

C.V.T. ENGINEERING LTD

4 Carters Lane, Kiln Farm, Milton Keynes, MK11 3ER, U.K.
Telephone: Milton Keynes (0908) 563 267 Telex: 826140
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-
Generateur wobhulateur SWP

ROHDE & SCHWARZ

® Wobbulateur, générateur de signal et
synthétiseur dans un appareil

® Grande gamme de fréquence 400 kHz -
2,5 GHz

® Balayage continuel dans toute la gamme
de fréquence

® Niveau du signal wobbulable

Modulation AM, FM et modulation par
impulsion

Faible déviation parasite

Wobbulation a bande étroite

3000 Berne 31

Représentation générale J ROSCHI Case postale 63
et service \ Télex 32137
pour la Suisse - Télécommunication SA Teéphone 031 442711

°

IMPRIMANTES PAR POINTS OKI

jusqu’a 300 lignes/mn

I\ EGsG SEALOL

Spécialiste de I'étancheité
mécanique en Aéronautique et
en Aérospatiale, nous utilisons
des techniques de pointe en
soudage (procedes tig-pulse et
micro-plasma, rohotisation...)
qui nous permettent d'offrir
des SOUFFLETS METALLIQUES
SOUDES (de course, de régu-
lation, de mesure ou de liai-
son étanche) conformes aux

I

Sgne DP. seA"e ML . spécifications les plus severes,
— Barre oscillante — Téte d’'impression ti A
~ 125-300 lignes/mn =80, 120, 200 signes/s garantis par une Assurance
— Interface série RS232 — Interface série RS 232 == Qualité rigoureuse.
— Interface parallele — Interface paralléle =

8 bits 8 bits = o
— Option graphique — Symboles graphiques Quelques utilisations: -

.de Iultra vide a 200 bars

.de températures proches du zéro absolu
a1000°C '

.milieux corrosifs...

EG & G SEALOL sarl

Qualité - Continuité - Service

Tafernstrasse 15 m"

CH-5405 Baden-Dattwil Av. Louis Casal 81 18 ter. rue des Osiers - Coignieres - 78310 Maurepas - Tel. (3) 051.61.06
Telex 54070 CH-1216 Geneéve Telex : 698 581 F
Tel. 056 84 0151 Tél. 022 987877
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EIGEIIREANITASIIGC

30 YEARS SUCCESS

in anticipating and meeting the
experimental and routine
requirements of scientists
worldwide is the proud record
of the Nuclear Enterprises
Scintillator Group.

Unsurpassed Scintillator “know
how” combined with excellent
research and production
facilities enables the Company
to offer a range of plastic and
liquid scintillators unrivalled
in efficiency, size, transparency
and speed. This includes world-
renowned Plastic Scintillators
NE10RA, NE110 and Pilot U;

an extensive selection of
unloaded and loaded liquid
scintillators and particle
detectors; and a comprehensive
range of inorganic crystal
scintillators and demountable
assemblies.

Full details on request.

NUCLEAR
ENTERPRISES
LIMITED.

Sighthill, Edinburgh EH11 4BY. Scotland.
Tel: 031-443 4060

Cables: Nuclear Edinburgh Telex: 72333.
Associate Companies:

N.E. Nuclear Enterprises, Geneva.

Nuclear Enterprises GmbH, Munich.

o

1979
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BOURNS

MICRO-
TRANSFORMERS

AND INDUCTORS

@ Ultraminiature size:

0,125 x 0,125 x 0,125 v

3,2x3,2x3,2 mm
e Flat pack ribbon leads
for hybrid circuits.

@ Microminiature size:
0,25x 0,25 x0,25”
6,4 x6,4 x6,4 mm
@ Printed circuit type terminals

@ Microminiature size:
0,31x0,41x0,465”
80x104x118mm

e Printed circuit type termlnals It

e Frequency range: 100 Hz - 500 KHz

® Meets or exceeds the requirements
of MIL-T-25, grade 5.

e Engineered for audio, carrier and
broadband requirements.

e For input, interstage, driver,
isolation, output and low power
applications.

@ For more information
please contact your local
Bourns-representative or

BOURNS

6340 Baar
Telex 868 722

Bourns (Schweiz) AG
Tel. 042 /333333

292

remnanonaL recTimer T6R]

One of the main headaches suffered by all inverter desige engineers is how to
achieve a simple, reliable and energy efficient method of turning-off a power thyristor at

the end of the desired period of conduction.

Now - International Rectifier's gate-turn-off thyristor solves the problem.

The new 160 PFT series has a steady state 250 Arms rating and will interrupt peak anode
currents up to 600 A by the simple application of a reverse current pulse to the gate.

These thyristors also feature off-state voltage ratings up to 1200 V and maximum turn-off

times of 8 micro-seconds.

All ratings and characteristics are covered by bulletin E 2509 available on request from:-

Interelectronic  E. Oertli

Interelectronic stz

ESI-Panax

THE NUCLEAR DIVISION OF

Rotheroe & Mitchell

ONLY THE E.S.I.PANAX

BETAPLAN SAMPLE-CHAI\]GER

accommodates such a wide
range of detector types

Versatility is the keynote of this new
sample-changer —it accommodates
simple end-on G-M counters, low
background gas-flow or guarded
Geigers, plus scintillation counters.
In fact, there are no fewer than ten

detector assemblies to choose from.

® Up to100 samples (planchets or
filter papers)

® Accepts widest range of INTER-
CHANGEABLE detector systems,

Rotheroe & Mitchell Ltd
Nuclear Division,
Victoria Road,

Tel: 01-422 9711
Telex: 924159.

Ruislij R M E
Middlesex HA4 OYL. & MItChE"

for alpha, beta orgamma counting
@ Easy magazine loading externally
of the machine
® Sample-changer programming
® Interchangeable magazines
® NIM, Reigate Series or micro-
computer instrumentation for
single or dual channel operation

For more information, contact:

Pollution Monitoring,

N Marine, Aviati
and Industrial Instruments
Makers, Contractors and
Sub-Contractors,

DQAB approved.
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NEW TECHNOLOGY

REDUCES PRICES 33%
ON STREAK CAMERAS

® Fx;zﬁxz
@ o

TRIGHER MODE

e REBKT  RORTOR

o ©
® &

@

Now industrial and university laboratories
can afford Hamamatsu cameras for time
resolved spectroscopy and other fast
kinetics research.

New manufacturing technology and increased produc-
tion volume has permitted a 33% price reduction on
fast and slow Temporaldisperser® Streak Cameras.
These are the same precise, dependable cameras
that have been consistently chosen over the competi-
tion in comparative performance tests.

Each Hamamatsu streak camera features a streak
tube with a built-in microchannel plate for weak signal

TRIGGER WPUT

amplification of greater than 3 X 102 Since no external
image intensifier is needed, the camera is depend-
able, compact and easy to use. Precise shot-to-shot
reproducibility is better than 95%.

Your industrial or university R & D laboratory now can
afford a streak camera, or an entire system, for fast
kinetics research. With the entire Temporaldisperser®
System, you'll be able to see results as they happen
in the 3 dimensions of intensity vs. time vs. position.

For immediate information about these versatile
and affordable streak cameras and systems, call for a
demonstration in our Fast Kinetics Applications Lab-
oratory. Or write for our new brochure and price lists.

CALL OR WRITE FOR NEW BROCHURE

HAMAMATSU

HAMAMATSU CORPORATION « 420 SOUTH AVENUE + MIDDLESEX, NEW JERSEY 08846 « PHONE:(201) 469-6640
International Offices in Major Countries of Europe and Asia.
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RICO-Gouttieres a cables
Chemins de cables

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

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

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

Partout ou I'cell
nea: p%ﬂt ggcé?jeler...
Endoscopes

flexibles
a fibres de verre

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

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

For optical
interior inspections...

boroscopes,
fiberscopes.

RIETH & Co. Schweiz

Fabrik fiir Eisenkonstruktionen Bruno Winterhalter AG
irchheim-Teck WerkstraBe 5

D-7312 Kirchheim-Tec CH-9006 St. Gallen

Tel. (07021) 45051 Tel. 071-24 9417

"ﬂ TECHNOKONTROLL AG Telex 07267 881 Telex 77 303

A 8049 Zirich, Imbisbihlstr.144 Telefon 0156 56 33

Ask for details.

AT Valves

are successfully utilized in many
'installations all over the world...

as:

— Industrial Gate Valves
sizes 16 to 1250 mm
— Gate Valves for Ultra High Vacuum
sizes 35to 1250 mm
— Fast Closing Safety Systems
with Control Electronics for particle accelerators
sizes 63, 100 and 150 mm
— Valves for Chemical Application
sizes 16 to 160 mm

Our special design features are:
— highest tightness

— shortest closing time

— lowest magnetic permeability

— extreme radiation resistance

RS

VAT AKTIENGESELLSCHAFT fir Vakuum-Apparate-Technik 9469 HAAG (SCHWEIZ) Tel. 085/7 23 23, Telex 74162
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FLOWMETERS

Calibrated and non-
calibrated instruments for
liquids and gas

type 1100
Available from our stock
in Zurich

HeranS lenses, mirrors,

Quartz glass

cuvettes, hatches,
disks, prisms,
rods, tubes

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

Ask for further information

Oerlikonerstrasse 88
tel. 01/31140 40
8057 Zurich

ORMIGATIVICIEAR

RESIN GASTINGS

For high voltage d.c. applications such as ion
. sources, neutron injectors and insulators.
Manufactured to virtually any size from
. your drawings or to our design for your
4 specific requirements.
i,

160 kV insulator for UKAEA, Culham Laboratory.

Please contact: The Marketing Manager
International Research & Development Co Ltd
Fossway Newcastle upon Tyne NE6 2YD
England Telephone (0)632 650451
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NKT- a qualified
supplier of cables
and equipment for
power transmission

Low voltage underground cables

High voltage underground/submarine XLPE cables
Joints and terminal equipment

Steel-aluminium cables for overhead lines

NKT is a Danish group of companies experienced in high
quality manufacture of an extensive range of products
serving utility corporations, electronic and electrotechnical
industries, as well as building and construction industry.

An important sector of the group are the cable divisions,
offering products from the finest wires to the heaviest
telecommunication cables and high tension XLPE cables.

NKT manufactures cables in compliance with Danish and
other standards, such as IEC, British Standards or

DIN/VDE, as well as cable joints and terminations up to
170 kV.

NK'T

Power Cables

22, Vibeholms Alle ¢ DK-2600 Glostrup
Telephone +45296 18 18 @ Telex 33508 nkt gk
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Wir machen keine halben

Sachen

Darum zahlen wir zu den
leistungsstérksten européischen
Betrieben, die Halbfabrikate
herstellen.

Die Anwendungsgebiete des
Werkstoffes Aluminium werden
immer vielféltiger und mit lhnen
auch der Markt.

Um diesen mdéglichst liickenlos
2zu versorgen, bieten wir unseren
Kunden zum Beispiel iiber
12.000 Profile, Rohre, Dréhte,
Stangen und eine Vielzahl von
Blechen fiir verschiedenste
Verwendungszwecke an.

Das alles auch in SondergréBen
und Sonderqualitéten.

Solche Dinge erfordern von
einem Unternehmen natiirlich
Flexibilitét, laufende Forschungs-
und Entwicklungsarbeiten und

datalab —J\N\J\/\l\

Enregistreurs de Transitoires
DATALAB DL910 et DL912

— 2 voies de 20MHz
— Memoire 8k

— Enregistrement pre-trigger, delay
— Interfaces GPIB, RS232

Applications: Chocs, vibrations cinétique,
détonique ultrasons, commutateurs etc.

Téfefnstrasse 15 m"
CH-5405 Baden-Dattwil nn

Av. Louis Casai 81
CH-1216.Genéve
Tél. 022987877

Telex 54070
Tel. 056 84 0151

296

modernste Anlagen.

Weil wir das rechtzeitig erkannt
haben, konnten wir uns darauf
einstellen. Deshalb sind
Produkte, die unsere Hiitte, das
PreB- oder Walzwerk verlassen,
heute weltweit der MaBstab fiir
allerh6chste Qualitét.

Und wenn Fachleute iiber
Alramag, Dekoral, Alradur,
Perradur oder Torradur
sprechen, meinen sie uns.
Ranshofen.

Wir gehen téglich neue

Wege. Beglejten Sie uns ein
Stiick. Mit Aluminium.

o)

VEREINIGTE METALLWERKE
RANSHOFEN-BERNDORF AG
Aluminiumwerke Ranshofen
A-5282 Braunau-Ranshofen
Tel. (077 22) 2341
Telex: 27745 a (mwran a)

27745 b (mwran a)

ORGANISATION EUROPEENNE
POUR LA RECHERCHE NUCLEAIRE

EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH

MOVING?

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

Any enquiries regarding subscriptions
should be addressed to:

Monika WILSON
CERN COURIER/CERN
1211 Geneva 23 Switzerland
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FPCType1528 mxu.ma‘l
'FAST PR.GRAMMABLE [ com'rnou.sn

~ 0 Single width module operates o
- asan auxuhary controller

- ,‘_0 Fast bipolar processor with A
- powerful instructions of 96 bits each

Y Module-to-module data transfers
at h;ghest possible dataway speed

@ Programs downloaded via the dataway
0 24-bit data format, 4k memory and 4k FIFO

. External parallel interface
_ e.g. for multicrate applications

® Bus for optional arithmetic unit

: : @PE 15@
Borer Electronics AG sl

CH -4501 SOLOTHURN/SWITZERLAND
Tel.065 - 311131 Telex 34228

: A+D PRODUCTS SA
2502 Bienne r. Albert Anker 23

Tél.032 236312/235582 Telex. 34834 ADPRO

Serto INOX for clean, safe, corrosion
resistant tubgs in 'ghe chemical and CIM MOdUIeS
food md.UStr.'eS' 'abqratory and A+D PRODUCTS manufactures currently CERN
medical installations, water Instrument Modules (CIM)
conditioning plants and o ST

waste disposal systems
etc.

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

‘ﬂﬁ.&

Please contact us for additional information

o : d-
finished. We also represent for Switzerland:

© Delta Elektronika BV (NL)
GRESSEL AG CH-8355 AADORF Wallis Electronics Ltd (UK)

Phone 052 4726 21 Telex 76436 gress E/M Electronic Measurements Inc. (USA)

C 2
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Iy, /-

LEMO-Audio components, mono and
stereo, are suitable for applications
such as microphone connectors, radio
and television studio equipment (mixing
desks, mixer controls, distribution pa-
nels, etc.) andforelectronicsingeneral.
Small dimensions, aesthetic design,
reliability

QOO0O000D0O0O00O00O0

in short: a A=A&=4TV&¥ product

L) LEMT=]

Electrotechnique - CH-1110 Morges - Suisse

We manufacture all types of light guides to specification.

We also specialize in surface-grinding various
thermoplastic materials such as NE 102, NE 110, Plexiglas,
Altuglas and Perspex, etc.

Reflectivity tests carried out at CERN have demonstrated that the
surfaces obtained by the Gebex® grinding process are of a very
high quality and do not require polishing.

® Registered trade mark.

Advertisements in CERN COURIER

Format A4

Monthly publication

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

charge.
Cost per insertion (Swiss Francs)
Space Actual size (mm)
(page) width by height 1 3 5 10
insertion | insertions | insertions | insertions
/4 185 x 265 1550 1500 1450 1350
185x 130
/2 90 x 265 . 850 820 800 750
a 90x 130 480 450 430 410

Ogebex ag uster

Rosenstrasse 3 Tel. (01) 940 77 57

CH - 8610 Uster

Supplement for:

— each additional colour
— Covers:

Cover 3 (one colour)
Cover 4 (one colour)
Publication date

‘Closing date for
positive-films and copy

Screen (offset)

1450 SwF

1750 SwF
2250 SwF
1st of month of cover date:

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

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

Advertising space is limited to 50% of contents and insertions
are selected on a strict first-come first-served basis.
These rates are effective for the year 1982.

All enquiries to:

Micheline FALCIOLA / CERN COURIER - CERN
CH-1211 Geneva 23 Switzerland
Tel. (022) 8341 03 Telex2 36 98
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hg HOTCHKISS-BRANDT
SOGEME groupe THOMSON-BRANDT |

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

/éontrﬁle d’Etanchéité :
%Hélium - Ammoniac - Fréon - Héxafluore de soufre /
/Courants de Foucault (mono et multifréquence 3F) fira)
Radiographie X et Gamma ] .. / .
7 Ultra-sons CONTROLES NON
7" Magnétoscopie )
/7, Inspection par caméra
7, Ressuages : liquides pénétrants
7 Hélium - NH3 9 00
Etudes - Essais - Assistance Technique
/ Montage - Contréles dimensionnels X
% Essais d'installation - Réception - Inspection
// Etablissement de cahiers des charges
Travaux de laboratoires :f(J0OC Y O

Transmefteurs et
capteurs de pression

of beryllium copper, alloy 165.
For grounding, tuning and shielding applications
and tube cavities in high-frequency equipment.
Large selection - fast delivery.
Special models also available.

SPEZIALIST FUR KONTAKTFEDERN
S. Feuerherdt - Olympische StraBe 12 - 1000 Berlin 19

West Germany & 030/304 9569 com at ggrw:t\: i% .
PLEASE ASK FOR BROCHURE INDUSTRIELLE ELEKTRONIK Tel. 031/83 38 11 TX 33 281
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Compensation
| de dérive thermique: de—40°a +150°C
| Exécutions pour: Pression absolue
] ° Pression différentielle
] Surpression/dépression
/' Gammes de pression: de 75 mbar a 700 bar




I Ventronll (.

'Ein umfassendes Angebot
an Metallen und Chemikalien

Need to sense
a hot spot

EiImwood Sensors Thermostats
are precision engineered for
fast thermal response

@ Metalle von technische @ Standards fir AAS und

3455R—3455RC Made in the JJ.K.
bis héchster Reinheit als Massenspektroskopie Environment-20 to 300° C, Set point—10 to 260°C
Pulver, Stabe, Drihte, Folien... @ Deuterierte Losungsmittel Narrowest Tolerance 3°C, Differential 8°C
® Chemikalien von A-Z ® Verbindungen mit stabilen Hermetically sealed sensors for severe
g\r%%ﬁﬁg;ka‘Meta“orga”'ka‘ Isotopen.... environmental conditions are also available

from the EImwood Group.

SIBALCO-W. SIEGRIST & Co. AG.

Birmannsgasse 8 CH-4009 BASEL
Telephon: (061) 25 00 44 Telex: 62851

Fordern Sie unsere Kataloge an!

Ventron GmbH
Postfach 65 40, ZeppelinstraRe 7
D-7500 Karlsruhe 1
Tel. (0721) 85 30 61, Tx 07 826 579 vent d

A Tokamak magnet system (Large Coil Task)
is under construction op an international
bas:s to be tested at the QOak thge »

Oph lstncated magnet designs.

| VAt VACUUMSCHMELZE GMBH - Griiner Weg 37 - D-6450 Hanau - Tel.: (06181) 362-1 59
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CAMAC /NIM

SEN PRESENTS THE NEW MODULAR

MOTOR DRIVER SYSTEM

e AUTOMATIC POSITIONING OF 4 STEPPER MOTORS
(3 or 4 phase) OR 4 DC MOTORS.

® PRECISION: UP TO 24-BIT RESOLUTION
FOR THE MOTOR POSITIONING.

e COMPATIBLE WITH 3 TYPES OF POSITION
ENCODERS.

e BUILT IN p PROCESSOR.

e STANDARD SOFTWARE PAK.

e MANUAL CONTROL THROUGH TERMINAL OR
MICROTERMINAL.

T

e REMOTE CONTROL OF MOTORS WITH
OPTIONAL HANDSET MODULE
(HS 287 or HS 283)

THE SYSTEM CONSISTS OF:

® 4-CHANNEL MOTOR DRIVER (CAMAC COMMAND MODULE): 4 MD-2098/A
e POSITION ENCODER -DECODER (NIM): EN 284 /A

e DC or STEPPER MOTOR DRIVERS (NIM): MD 283 A or SMD 287/A

e HANDSET FOR MANUAL POSITIONING: HS 283 or HS 287 (OPTIONAL)

BLOCK DIAGRAM OF THE SYSTEM

EXTERNAL

-
o
B
INTERRUPTS 5 - = EN 284 A
2 g ENCODER
—_— % 3 DECODER
g NIM MOD.
a
4 D 2098A =
g 4 M : R
. 4 POSITION
:t;_ 4 CHANNEL K , ENCODERS & % %
8 <:> MOTOR 0| B
DRIVER % o
8] [a) fio)
e —_ -
i 3 2 MD 283A ‘
— or
© B 2 STP 287A
(@] 53
] CAMAC MOD. SR 4 CHANNEL
—~— e = INTERFACE
= o MOT. DRIVER
=) = NIM “MOD.
z g
TERMINAL 5 =
OR @ 4 DC MOTORS
MICRO - < - L or
——
TERMINAL HANDSET 4 STEPPER MOTORS
HS 287
France: ORTEC Sarl; 7, rue des Solets: Tel. (1) 6872571 - Tix 202553F, F-94 RUNGIS - Germany : SEN ELEKTRONIK
GmbH; Brandsticken 11; Tel. 041802046 - TIx 2163705d, D-2000 HAM_BURG 53 — DIDAS Digital System; Radspielstrasse 8;
Tel. 089 916710 - Tix 529167d - D-8000 MUNCHEN 81 - Switzerland: SEN ELECTRONIQUE SA; CP 39;
Tel. (022) 442940 - Tix 23359ch - CH-1211 GENEVE 13 — SEN ELEKTRONIK AG; Austrasse 4; Tel. (01) 9455103;
Tix 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



Piezoresistive Pressure

Transducers and Transmitters

Eciil ATED .
P NAY e b for the measurement of dynamic
J C IV DNAW/CD Cl1IDDI V and static pressures
bv I WUV kel l WU T Rl Measuring range up to 600 bar Safety code EEx ib Il CT5

Accuracy up t0 0,25% PTB-Nr. Ex~80/2161
Output signals 0-20mA atoutput  4-20mA
4-20mA

Our 21 sets of.

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

100W to 500kW: to 11075
some since1975.

tel. (02) 52045 76
telex 22 674 Db

rue doct De Meersman, 37, B1070 Bruxelles

HAENNI & CO.LTD.  Phone (031) 960011
CH-3308 Jegenstorf  Telex 32386
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des tubes aux tubes
photomultiplicateurs de puissance

du photon unique jusqu’a jusqu’a 600 kW (CW) pour :
plusieurs ampéres pour: |

Accélérateurs de particules
YL 1530 tétrode 40 kW (CW) :
21 YK 1300 klystron 500 MHz/600 kW (CW).

Fusion thermo-nucléaire controlée
oz 220 tétrode 1,5 MW (pulsé)
V 108 SK klystron

CONSULTEZ-~NOUS AUSSI

 fission.

Electronique industrielle
XP 2013 B - PM 2963.
Médecine nucléaire

NN NS N -ﬁﬂ_--—--‘s?z-

PM 2102 - PM 2412 | o

PM 2422 hexagonal. 1 Je désire recevoir

Physique des hautes énergies 1 [ /a visite d'un ingénieur conseil .

XP 2008 - XP 2012 1 O votre catalogue

PM 2982 - XP 2232, 1 m

c AT : ] Fonction
. ] Société
.& ' Adresse
g ' Usuawaw Ville
I re:

E . l---—------—---—-——-—- -
2 Afin que vous puissiez innover
g,
2

130, AVENUE LEDRU-ROLLIN - 75540 PARIS CEDEX 11 - TEL (1) 355.44.99 - TELEX : 680.495 F
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Do you need a much faster ACC processor 7
which is software compatible with your present one ?
which extends the boundaries of front—end processing ?
and is available NOW ...7
Then, FIRECRACKER
the CES 3rd. generation front—-end processors are destined for you. )

Super ACC 2160 family N
s e
The ACC 2160 is a single board CAMAC module built around the TNS 99000-series 14-bit microprocessor. )
This family of microprocessors includes such advanced features as : : :
- nn-chip software, eg. TNS 99110 floating point package &ﬁ%%&&:
- aultiplexed data and address buses Eﬁ?w :
- parallel processing via coprocessors LR
- separate macro-program aemory for user-defined instructions ggs& :
- interchangeable CPUs : TMS 99105, TMS 99110, TMS 99120 WK &

The instruction set includes the TMS 9900 instruction set,thus providing upward-compatibility. These two
elepents -advanced features and cospatibility- allow users of TMS 9900-based ACCs to boost their
execution speed by a factor between 5 and 8 for no sore than the cost of exchanging the modules.
Moreover, the use of these front-end processors extends to applications where formerly a host processor
was required, such as floating-point data manipulation- or where previously only bit-slice processors
were fast enough.

CPU card featuring :

- 16-bit,1467ns-cycle time processor

- floating-point arithmetic (ACC 2160/110 only)

- 1 microsecond CAMAC access

- ACC logic for A2, L2 and NORD controllers

- 32K 16-bit dual-port semory

- mixed EPROM / static RAM configurations

- fast private memory for user-defined macro-
comaands

- RS 232C / current loop port

Additional cards including :

. - RAM / EPROM memory extension
=4+ . - Winchester / FDD controllers e/

- Crate controller extension RS 232¢ PORT
- Cossunications controllers

Based on a network of

2160 family processors,

the ALPHA-LINK system iz a
coaplete work-station which @

- acquires data at high rate

- reduces the data rapidly
and efficiently

- stores data on Winchester

/ FOD files

- includes a graphic console
and printer (option)

- is prograsmable in high-level
languages

- can be linked to a host compu-
ter at very high speed {option)

XTI ">
AL AL EEAREDYS

At CES, tomorrow’s systems are available NOW .
For more inforsation contact us , or your local CES representative:

70,route du Pont-Butin Case Postale 122 1213 Petit-lancy 1 Switzerland

Tel .:(022192 57 45 Telex:421320 CES-CH I:n[n“"[ H.H:""""l: svsﬂms

Belgiua: Canberra Positronika  Tel:(54)321411 England: Sabre computers Int. Tel:(0883)40242
France: AB+B Tel: {74) 905540 Germany: Computer Peripherie Tel: (0401802044
Netherlands:  Canberra Positronika  Tel:(040) 4146355 Japan: Toyo Corp. Tel: 03 2790771



No Nonsense means Simplicity—No fancy displays or complex controls. ?rogramming commands are
- simple but complete. System 1440 is as easy to use as a CAMAC crate. All of the subassemblies pfug in,
including the HV supplies, making service easy.

No Nonsense means Reliability—Simplicity yields reliability. The 256 HV supplies are a refinement of
the field-proven HV4032A supplies. System 1440 has excellent cooling and a minimum of interconnects.

No Nonsense means Performance—Each
supply offers up to 2.5 mA at up to 2500 V. A
256-channel system provides as much as
1500 W.

No Nonsense means Economy—
System 1440 offers both low cost and
high reliability—making System 1440
a unique value.

For large scale Photomultiplier HV
applications, simplicity, reliability, per-
formance and economy are essen-
tial. System, 1440 is the answer. Con-
tact your local LeCroy sales office for
more details.

BAUTION: Hity VOLTAgR

LeCroy

700 S. Main St., Spring Valley, N.Y. 10977, (914) 425-2000; Palo Alto, California, (415) 856-1800; Geneva,
Switzerland, (022) 82 33 55; Heidelberg, W. Germany, (06221) 28192; Les Ulis, France, (6) 907.38.97; Botley,
Oxford, Engiand (0865) 72 72 75. Representatives throughout the world.



Vacuum
Process Engineering

Vacuum Systems
and Components

Equipment for
Scientific and
Technical Education

TURBOVAC 1000, the latest model of the
well-proved TURBOVAC turbomolecular
pump series, meets highest demands and,
due to its modular flexibility, opens new
fields of application to the user.

New bearing concept.

Spindle bearings ensure high-precision
bearing guidance of the rotor.

Modular assembly

If necessary, the rotor/spindle assembly
can be exchanged by a few manipulations
against a new dynamically balanced
assembly.

Mounting in any desired angular position.
Servicing only every 10000 working hours
therefore ideally suited for long-duration
experiments.

TURBOVAC 1000:
Servicing only
every 10000
working hours

306

LEYBOLD-HERAEUS

LEYBOLD-HERAEUS GMBH

5differentoptionsfortheintake-portflange
ISO size DN 150 LF, 150 CF, 200 CF,

250 LF, 6" ASA.

Optional water or air-cooling
Water-cooling as standard. The air-cooling
option is available as an accessory and
can be mounted to the pump by a few
manipulations.

TURBOVAC 1000: Pumping speed for N,
between 850 and 1030 Itr/sec, depending
on intake flange size.

We shall be pleased to forward detailed
information.

LEYBOLD-HERAEYUS GMBH
Postfach 510760 - D-5000 K&ln 51

UV 1956.08.82 GK E
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12.001 E
Well-founded informations give
you a personal lead in any
project management. Take for
example

Sandwich
elements

of all types with various material
combinations.

Please request detailed infor-
mation. Mr H. Mauch will be glad
to advise you personally.

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

Stesalit AG
Kunststoffwerk

We provide easily built-in CH-4249 Zullwil/SO
safety in Know-how. Telefon 061/80 06 01, Telex 63182 3

& €l ine Multichannel Scalers

Typical Applications Include:

¢ High speed counting using fast photomultipliers.

¢ Low speed counting for multiwire proportional chambers in X-ray
experiments or high energy beam profile measurements.

¢ Low deadtime multichannel scaling of channel plate detectors for plasma

temperature monitoring.

Model 4431 Programmable Prescaler—8 channel, 4 bit, 125 MHz
Model 4432 Latching Scaler—32 channel, 24 bit, 20 MHz with
single port to CAMAC and Model 3588 Memory Module
Model 4433 Latching Scaler—32 channel, 16/32 bit, 30 MHz with
dual ports to CAMAC and Model 3588 Memory Module
Model 4434 Latching Scaler—32 channel, 24 bit, 20 MHz with dual
ports to CAMAC and a raster scan display module

03
NHEE
By
s
1,
£
E
8
¥
.2
i
!
&
8
3

R T

o %

For details call or write your nearest
LeCroy Sales office.

Rue Cardinal-Journet 27, 1217 Meyrin 1-Geneva, Switzerland, 82 33 55. Offices: USA, (914)
425-2000; Heidelberg, W. Germany, (06221) 28192; Les Ulis, France (6) 907.38.97; Botley, Oxford
England, (0865) 727275. Representatlves throughout the world.
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ermal |
With ‘Phili‘ps you :
therefore get single - stop
- shopping for all your

. imaging needs. For more
* information contact: ’

Philips Industries,
, Electronic Components
. and Materials Division,
Eindhoven,
The Netherlands

We’ve set the
standard for over 20 years °

PHILIPS Electronic — pH l L' ps ' |
components 2 ‘ A 1 |
and materials , . : . : {
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