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Echoes of a report

Kendrew report opponent John Mulvey —
‘A sorry song for Europe’.

CERN Courier, November 1985

In March 1984, two bodies respon-
sible for science research policy
and funding in the United King-
dom — the Advisory Board for the
Research Councils (ABRC) and the
Science and Engineering Research
Council (SERC) - asked for a Com-
mittee to investigate the UK’s par-
ticipation in high energy physics in
general and in CERN in particular.
The enquiry was in the context of
continually reduced levels of pub-
lic sector expenditure in the UK,
which have caused severe cut-
backs in all non-defence research
spending. The Committee, under
the chairmanship of Sir John Ken-
drew, a distinguished molecular
biologist, included other scientists,
an industrialist and an economist,
but no particle physicist. The 150-
page report was published on 18
June this year.

The bulk of it is highly compli-
mentary towards high energy
physics which it describes as
‘enormously exciting, exhilarating
and intellectually rewarding’. It is
also highly complimentary about
the way in which the research is
managed and about CERN’s role
as an international scientific enter-
prise. To quote UK physicist John
Mulvey, ‘For the Committee, no
praise seemed too high for particle
physics research, for the accom-
plishments of British physicists
and for the excellence of CERN'.
One of the Committee members,
Eric Ash of London’s University
College, said ‘CERN should be re-
garded as one of the brightest
jewels in the scientific crown’.

Despite this fulsome praise, the
report ended abruptly with the fol-
lowing major conclusions —

That the UK should remain a

Report opponent Erwin Gabathuler —
‘another act of scientific barbarism’.

Member State of CERN on the
present basis until 1989 but should
continue its membership beyond
1989 only at significantly lower
cost;

The subject is worth pursuing but
the proportion of the SERC budget
now taken is too high;

UK withdrawal would be a major
blow to the science both of the UK
and of the rest of Europe with
long term detrimental implications
for international collaboration;
Progressive reduction of the UK
total expenditure on particle phys-
ics should attain at least 25 per
cent by 1991;

The reccmmended reductions
would still ailow the Laboratory to
maintain itself at a world class
standard;

Irrespective of the present acute fi-
nancial situation, the overall level
of expenditure on the subject is
too high.

The report met a great deal of
criticism in the UK Press which
emphasised the apparent incom-
patibility between the body of the
report and the conclusions.

The Times thundered ‘With-
drawal from CERN would be with-
drawal from an unusually
successful form of European joint-
action and of international scien-
tific collaboration. It would mark
the effective end of Britain’s long
and leading contribution to the sci-
entific study of the nature of mat-
ter. It would do more harm to the
esteem and animal spirits of the
scientific community in this coun-
try than any good the redistributed
funds might do.’

The New Scientist remarked on
the report’s ‘strange lack of con-
sistency’ and added ‘CERN’s worth
cannot be measured in Swiss
francs, non-stick frying pans, or
even in Nobel prizes. Its value lies
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in the fact that it has long sur-
passed its aim to bring Europe to-
gether. CERN has become a truly
international Laboratory. It de-
serves better analysis and thought
than are evident in this report.’

Nature commented ‘The deci-
sion that there should now be a
reconsideration of continued Brit-
ish membership of CERN will fur-
ther reinforce the impression that
the British have concluded that
their sceptred isle north of the
white cliffs of Dover would be bet-
ter off on its own.’

Particle physicists in the UK nat-
urally reacted very strongly. Chris
Ltewellyn Smith of Oxford, who
had served as consultant to the
Committee, said ‘The unsubstan-
tiated contention that a 25 per cent
cut in the CERN budget by 1991 is
attainable and would allow CERN
to maintain itself at a world-class
standard is false.” John Mulvey,
also of Oxford, concluded a New
Scientist article headed ‘A sorry
song for Europe” with a quote
from a West German delegate: ‘If
Britain followed that course it
would be advertising its resigna-
tion as one of the West's techno-
logically advanced nations’. Erwin
Gabathuler of Liverpool referred to
the proposal as ‘another act of sci-
entific barbarism towards Europe’.

The European Committee for Fu-
ture Accelerators (ECFA) tabled its
own response: ‘ECFA considers
that the Kendrew Committee’s call
for a cut of at least 25 per cent in
the CERN budget by 1991 is totally
unrealistic, and is in fact incompat-
ible with the Committee’s stated
aim of ensuring that research of
world class standard is continued
at CERN.

A cut of 25 per cent in the CERN
budget would imply a cut of 50
per cent in the materials budget
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and the consequential cessation of
most experimental activity. This is
because the conditions of employ-
ment of CERN staff and fixed over-
heads mean that any cuts would
fall on the experimentai pro-
gramme. It is not rational to con-
struct a new facility such as LEP
and then to create conditions that
preclude its exploitation.

Building LEP within a constant
budget is already placing enor-
mous strain on the organization
and much essential expenditure
on refurbishment and mainte-
nance is being deferred until after
the construction period. This back-
log must be made up after 1990 in
order to maintain the operational
efficiency of the accelerators and
to minimize safety hazards.’

These and other considerations
lead ECFA to the inevitable conclu-
sion that CERN will be unable to
carry out the research programme
for which LEP is being con-
structed, and maintain its current
position of scientific excellence
and leadership, unless present
budget levels are preserved be-
yond 1989. ECFA believes that the
Member States of CERN should
agree its future budgets on the ba-
sis of their own scientific priorities
and international commitments.’

Meanwhile particle physicists in
the UK are marshalling their
forces. At a meeting at London’s
Imperial College on 23 September
to discuss the situation, Abdus
Salam argued ‘should there not
have been a Kendrew Report on
Defence Research, its performance
and its efficiency, at the same
time? Should not one have ques-
tioned why UK defence research
should spend 59.4 per cent of the
public R&D budget — and not, say,
the 40 per cent the French do, be-
fore particle physics is destroyed,

just so that the other basic sci-
ences gain one third of one per
cent at the end of the exercise?’

The UK Institute of Physics has
given its approval to the formation
of a new Institute group for high
energy particle physics, under the
chairmanship of Robin Devenish
of Oxford and with Brian Foster of
Bristol as Secretary.

Its first meeting is scheduled for
Imperial College, London, on 27
November, where the subject will
be ‘Particle physics — now and the
next ten years’. Speakers will be
Peter Higgs on theory, Peter Kal-
mus on proton-antiproton collider
physics, Roger Barlow on electron-
positron interactions and Don Per-
kins on the lepton-nucleon sector.
In addition there should be an ani-
mated round table discussion on
the status of particle physics in the
UK. Those wishing to attend
should contact Brian Foster at
Bristol’s Department of Physics.

The report from the Kendrew
Committee was endorsed by the
SERC and the ABRC in July and is
now being considered at UK gov-
ernment level. It is thought likely
that the government attitude will
be known in advance of the De-
cember Session of the CERN
Council.
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Anomaly Busters Il

(Further report)

‘Reports of the death of the Stand-
ard Model have been greatly exag-
gerated,’ observed Roy Schwitters
of Harvard, paraphrasing Oscar
Wilde for a summary of the Inter-
national Symposium on Lepton
and Photon Interactions at High
Energies, held in Kyoto, Japan,
from 19-24 August.

‘1984 had been the year of the
anomaly,” continued Schwitters,
reeling off an inherited list of
unexplained physics. Then came
Kyoto 1985 and, according to
Schwitters, the ‘anomaly busters’.
‘Perhaps the only outstanding
physics question is the “dark mat-
ter’” of the Universe,” he ventured,
confessing to ‘satisfaction’ in the
accumulated evidence in favour of
the Standard Model (electroweak
interactions plus the conventional
quark/gluon field theory of nu-
cleons).

The anomaly busters had struck
an the first day .of the Kyoto mest-
.ng with Yoji Totsuka of Tokyo
speaking on baryon number non-
)onservation and ‘related topics’.
The unstable proton is a vital test
of grand unified pictures pulling
together the electroweak and
qguark/gluon forces in a single field
theory.

For several years, large under-
ground passive experiments have
been searching for signs of the
unstable proton, and confidence
has ebbed and flowed. Perhaps
surprisingly for some, Totsuka
concluded that there is ‘no com-
pelling evidence’ for proton decay.
The candidate events seen so far
are not clean enough and the ac-
companying neutrino background
is too high, he claimed. However
he was not pessimistic, calling for
an investment in more data from
improved experiments.

Totsuka’s ‘retated topics’ in-
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cluded the unexplained muon
pulses seen by some underground
proton decay experiments scan-
ning the sky in the direction of the
star Cygnus X-3 {see September
issue, page 264). Although nothing
to do with baryon number non-
conservation, this effect had
nevertheless become a major
physics talking point during recent
months and warranted coverage.
Totsuka was of the view that scans
by underground experiments in
the Fréjus tunnel (France) and the
Kamioka mine (Japan), in an ad-
mittedly different exposure time,
do not reproduce what was seen
earlier by the Soudan (Minnesota)
and NUSEX (Mont-Blanc) studies,
an opinion not universally shared.
The second day of the meeting
started with an eagerly awaited
talk by Carlo Rubbia on the contin-
uing search for new physics at the

The Kyoto International Conference Hall,
scene of the 1985 International Symposium
on Lepton and Photon Interactions at High
Energies.

CERN proton-antiproton Collider.
The intrinsic interest of the accu-
mulated data sample had been
greatly increased by the Collider
run earlier this year with energies
being ramped (briefly) up to 450
GeV (see May issue, page 131).

The accumulated data shows as
yvet no evidence for so-called ‘Cen-
tauro’ events — cosmic ray interac-
tions seen to produce very high
levels of charged particles. How-
ever Rubbia could point to multi-
plicity results from the UAbS
streamer chamber experiments
(see also October issue, page 335)
and to new indications from UA1
which show that the production of
confined showers (‘jets’) of had-
rons becomes more prolific at
higher energies (more than tripling
over the range 200 to 900 GeV).
This, according to Rubbia, war-
rants continuing the search.
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Jet activity accompanying W
and Z particles now looks very
much as expected, after some sus-
picion last year that this might not
be the case. A handful of anoma-
lous jet plus electron plus neutrino
events reported last year by UA2
now looks more in line with the
Standard Model.

Rubbia then turned to the con-
troversial subject of ‘monojets’ ~
proton-antiproton collisions seen
by the UA1 detector producing a
jet of hadrons at large transverse
momentum accompanied by the
missing energy indicative of a
neutrino or other invisible particle.
As well as having more data, UA1
has relaxed a missing energy ‘cut’,
which makes the monojets less
distinct.

Rubbia pointed to events which
can be clearly ascribed to decays
of the heavy tau lepton, but indi-
cated that a few additional mono-
jet candidates might not be firmly
caught in the Standard Model net.

John Ellis of CERN (speaking on
the prospects for supersymmetry),
was of the view that the number
of observed monojet events is
‘compatible with background proc-
esses’. Schwitters also chose to
account for the monojet signals in
terms of tau decays, pointing out
an interesting example of role-re-
versal which had arisen in recent
meetings, with theorists (normally
the gold-diggers) frantically work-
ing out background levels while
the experimenters indulged in su-
persymmetry calculations!

By comparing the observed sig-
nals of muon pairs carrying equal
electric charge with those carrying
opposite charge, UA1 is also
trying to establish whether there is
any mixing between neutral parti-
cles carrying the beauty quantum
number (analogous to the mixing
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seen with the neutral kaons).

Rubbia’s final topic was the pre-
liminary evidence for the sixth
‘top’ quark seen in the production
of widely separated jet pairs and
an electron or a muon, accom-
panied by missing energy (see
September 1984 issue, page 263).
These are suspected to come from
the decay of a W boson into a top
quark and a bottom antiquark (or
vice versa, depending on the
charge of the W). According to
Rubbia, the top quark candidates
still cluster around a mass of 40
GeV.

Jon Rosner of Chicago, speaking
the next day on heavy quarks, be-
lieved that the top quark has still
to be found, and urged the Colli-
der experiments to fix limits.
Schwitters argued that the 30-50
GeV range for the top is possible,
but ‘not established’, and hoped

Said to be the largest wooden building in
the world, the Todai Temple’s Hall of the
Great Buddha at historic Nara was on the
itinerary of one of the excursions specially
arranged for participants at the Kyoto Lep-
ton-Photon meeting.

that scheduled detector improve-
ments would help achieve better
signal to noise ratios. He pointed
out that the candidate top yield
looks too high for all the events to
be accounted for by W decay, and
that Z decays might also be pres-
ent.

After Rubbia, Luigi Di Lella from
CERN took over for the more con-
ventional results coming from the
Collider. The figures now coming
out from W and Z production are
reaching a level of precision which
ties in well with results from lower
energy experiments, giving a uni-
versal value for the electroweak
mixing parameters. The produc-
tion of Ws and Zs looks very much
as expected, allowing room for
only a few additional neutrinos be-
yvond the three types presently
known, a result also pointed out
by Rubbia.
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‘Fragmentation’ or ‘hadroniza-
tion’ {the way hadrons are pro-
duced from the colliding quarks
and gluons) looks softer in the
Collider than what is seen in elec-
tron-positron annihilation or at
lower collision energies (CERN In-
tersecting Storage Rings). This
suggests, said Di Lella, that the
tollider’s jets emanate mostly
from gluons rather than quarks, a
result underlined by a method de-
veloped at UA1 for explicitly com-
paring quark and gluon jets.

Another recent first from the
Collider is the observation by UA2
of single photons coming from the
electromagnetic interactions of
quarks. The production level
agrees with theory.

Gracing the Meson 50 Symposium in Kyoto
in August was Madame Yukawa, widow of
Hideki Yukawa who proposed the meson
theory of nuclear interactions half a century
ago.
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Meson 50

This year sees the fiftieth an-
niversary of one of the turn-
ing points of modern physics
— the late Hideki Yukawa's
meson theory of nuclear
forces. A three-day meeting
in Kyoto immediately before
the big Lepton-Photon Sym-
posium brought together sev-
eral hundred physicists in a
fitting memorial to Yukawa’'s
work. The Symposium’s aim
was to survey theoretical de-
velopments and the applica-
tions of meson physics over
the past half century, to-
gether with coverage of re-
cent advances and an
exchange of views on future
progress.

AAmong the big names at the Meson

50 meeting in Kyoto was Richard
Feynman, seen here (standing) with
Yoshio Yamaguchi of Tokyo, who
was chairman of the organizing com-
mittee of the big Lepton-Photon
Symposium held at Kyoto immedi-
ately afterwards.

Initial proceedings were
given over to reviewing Yuka-
wa’s monumental work and
to surveying the consequent
evolution of physics, includ-
ing the establishment of me-
son physics and its
applications. Towards the
end, attention turned to more
speculative topics, with
speakers questioning current
physics dogma and highlight-
ing unanswered questions,
concluding with a look at the
possible directions for tomor-
row — strings, supercompu-
ters and the cosmos.
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Production of hadronic jets in
electron-positron annihilations was
handled by Hiroaki Yamamoto of
Berkeley. Here the valiant struggle
continues to account for the ob-
served behaviour by one or other
of the hadronization models cur-
rently on the market. While the in-
dependent fragmentation model
now becomes more and more ex-
cluded, the cluster and string
model candidates might be com-
plementary, rather than compet-
ing, concluded Yamamoto.

Nuclear physicist Karl Bergkvist
of Stockholm had been invited to
present the talk on lepton number
{non)conservation and neutrino
mass. In this sector, experiments
at DESY (ARGUS) and at PEP at
Stanford are giving a lead on the
mass of the tau neutrino, now esti-
mated to weigh less than about 80
MeV (70 MeV in the case of AR-
GUS).

Elsewhere in the neutrino sector,
there has been in recent years a
spate of reports of odd effects.
Anomaly Buster Bergkvist went
about demolishing them, coming
to the conclusion that there is
presently ‘no evidence’ for neu-
trino oddities.

A report from Guelph, Canada,
(see July/August issue, page 241)
had suggested signs of a 17 keV
neutrino in tritium decay. Several
other experiments have now cov-
ered this ground and no confirma-
tion has been seen.

Neutrino oddity number two had
been the hint of ‘oscillations’ {(mix-
ing of neutrino types) reported last
year by the experiment working at
the Bugey reactor in France (see
July/August 1984 issue, page 244).
According to Bergkvist, members
of a reactor experiment at Goes-
gen (Switzerland) are ‘sceptical’ of
the Bugey resuit. The two sets of

380

data are not compatible, and as
the Goesgen limits are more com-
prehensive than Bugey, Bergkvist
ruled that the Swiss study has ‘an-
ticonfirmed’ Bugey’'s suggestion.

However the main thrust of
Bergkvist's attack was directed
against the ITEP (Moscow) results
which for some years have been
indicating that the efectron neu-
trino must weigh several tens of
electron volts. While preparing a
similar study in Stockholm, he has
made an in-depth study of the
ITEP results. Bergkvist left his au-
dience in no doubt of his objec-
tions to the ITEP analyses. At
Kyoto, there was nobody to argue
the case for the Moscow experi-
ment.

New particle searches

High up on the list of ‘expected’
particles are those named after
Peter Higgs and believed to be re-
sponsible for mass in the elec-
troweak picture. Despite the great
success of this theory, predictions
of the Higgs particle mass are no-
toriously difficult to obtain. The
experimental cupboard, too, is
bare.

Sachio Komamiya of Heidelberg
had the job of covering searches
for new particles in electron-posi-
tron experiments. Despite all ef-
forts, he concluded that no
evidence has been seen for new
particles, both expected and unex-
pected. Searches for free quarks,
additional leptons and for ‘sub-
structure’ (compositeness of
quarks) all had drawn a blank.

Turning to his ‘shopping list in
the minimal supermarket’, Koma-
miya showed a long list of limits
gradually being pushed back by
experiments at PETRA and PEP.
Supersymmetry is still beyond the
experimental horizon.

Long hot summer

As well as being unusually
hot, this summer in Japan
was very busy for physicists.
As well as the big Interna-
tional Symposium on Lepton
and Photon Interactions at
High Energies, held in Kyoto
from 19-24 August (some 900
participants), and the 50th Ju-
bilee of the Meson Theory
(Meson 50), held in Kyoto
from 15-17 August (some 300
participants), there was the
Tokyo Institute for Nuclear
Study (INS) International
Symposium on Composite
Models of Quarks and Lep-
tons, held at INS from 13-15
August (some 100 partici-
pants in addition to INS phy-
sicists), the International
Symposium on Polarization
Phenomena in Nuclear Phys-
ics, held in Osaka from 26-30
August, the International
Workshop on Deuteron-
Involved Reactions and Polar-
ization Phenomena held in
Tsukuba from 22-23 August,
and a small historical work-
shop on the history of parti-
cle physics in Japan as part
of the US-Japan joint re-

search project. Some partici-
pants in the major Japanese

meetings this summer went
on to other conferences in
Seoul (Korea) and in Beijing.
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Expo 85

Tsukuba Science City, home
of an impressive list of Japa-
nese national and commercial
research centres, including
the KEK High Energy Physics
Laboratory, was also the
scene of the mammoth Expo
85, which from 17 March to
16 September this year at-
tracted millions of visitors
from all over the world. Its
theme was ‘Dwellings and
Surroundings — Science and
Technology for Man at
Home’, and many of the big
names of industry — IBM, Fu-
Jitsu, Mitsubishi, etc. — had
mounted imaginative and
striking exhibits. A continual
message was the quest of
science to probe the un-
known, and in particular the
infinitely small, so that gener-
ations to come would reap
the harvest of new know/-
edge. The IBM exhibit, for ex-
ample, highlighted the
TRISTAN high energy ma-
chine nearing completion at
nearby KEK. At Expo 85, Big
Science was hailed at Man's
Great Benefactor. No ques-
tions asked.

The charming hostesses at the Fujitsu Pa-

vilion at Expo 85.
(Photo G. Fraser)
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Several theoretical speakers
underlined that despite the appar-
ent unchallenged position of the
Standard Model, it has too many
free parameters to be the ultimate
theory of Nature. There is a list of
alternatives, basically divided into
two camps: supersymmetric
models of various kinds or com-
posite models with quark sub-
structure. ‘The naturalness of the
Standard Model points to new
physics right round the corner,’
observed Schwitters.

CERN theoretician John Ellis
was cast in the role of supersym-
metry high priest, and surveyed
the short but turbulent history of

searches for supersymmetric parti-

cles at the CERN Collider. After
some initial optimism last year in
missing energy events, ‘the back-
ground had struck back’, he said.
Optimism revived during the brief

‘gluino wars’, but Ellis pronounced
that what is now seen is ‘compati-
ble with background'. ‘May God
give us supersymmetry,’ con-
cluded Ellis and paraphrasing St.
Augustine, ‘but not yet’.

Alternatives to supersymmetry —
technicolour and composite
models — were described by
Michael Peskin of Stanford. He
was not as pessimistic as Koma-
miya as regards the limits of pos-
sible substructure within the
quark, and stressed that until all
forces are understood, as opposed
to ‘just unified’, searches for new
particles should continue. This
could pay off in ‘dramatic’ new ef-
fects in the TeV region.

Ed Thorndike of Rochester cov-
ered the decays of heavy particles.
Most of the decays of the tau lep-
ton are ‘just as they ought to be’,
but some still remain to be identi-
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fied. Turning to the decays of par-
ticles carrying the beauty quantum
number, the world average life-
time of these weak decays as
measured at electron-positron ma-
chines is about one picosecond,
and comparing the yield of
strange and unstrange quarks in
these decays is still a hazardous
affair. Overall, the data allow little
room for movement in the (Kobay-
ashi-Maskawa) six-quark model.

Carlo Caso of Genoa dealt with
the production of these particles in
hadronic experiments, where the
observation of beauty particles in
an emulsion experiment at CERN
(see July/August issue, page 238)
gives a somewhat shorter beauty
quark lifetime, less restrictive for
the six-quark model.

Charm physics was handled by
Thorndike and by Rosner, who
surveyed the impressive results
from the Mark Ill detector in the
Stanford SPEARring. The gas jet
experiment which took data just
before the closure of CERN’s Inter-
secting Storage Rings showed just
how closely this method can fix
narrow bound states. The ARGUS
experiment at DESY's DORIS |
ring has found evidence for an ad-
ditional heavy charm meson at
2420 MeV.

Opening the meeting with a talk
on lepton-hadron reactions, Frank
Sciulli of Columbia indicated how
new data from the CERN/Dort-
mund/Heidelberg/Saclay/Warsaw
neutrino experiment now ties in
with the big Fermilab counter re-
sults, making the world picture of
neutrino information much more
coherent.

The 'EMC effect’ (variation in the
quark structure of nucleons with
different nuclei - see September is-
sue, page 270) is now well-estab-
lished over a range of kinematical
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conditions, but the exact behav-
iour is still blurred in some places
(small fractional momentum). Neu-
trino studies have yet to attain the
level of precision required to see
the effect, reported Sciulli.

Alfred Muelier of Columbia re-
viewed the current status of tech-
niques in quantum chromo-
dynamics (QCD - quark/gluon field
theory), including the area of the
EMC effect, indicating that QCD
has a lot to tell us about the phys-
ics of quarks, and even nucleons.
However he concluded with a
fairly lengthy ‘wish list’ to increase
the predictive power of this as yet
immature field theory.

Following the example of other
recent meetings, the theorists ral-
lied behind the flag of ‘super-
strings’, which are being heralded
as hot contenders for the ultimate
Theory of Everything (see June is-
sue, page 185). Michael Green of
London’s Queen Mary College
gave a memorable explanation of
the relevance of superstring and
related ideas to the current prob-
lems of particle physics.

By its very nature, the Lepton-
Photon Symposium with its slant
on basic interactions sidesteps
some areas of particle physics, be-
coming an appealing forum for
fundamental issues. The topicality
of the Kyoto meeting was in-
creased by the welcome decision
of the organizers to bring in topics
of interest which on the surface
have little or nothing to do with
the Lepton-Photon label.

Thus apart from Green on su-
perstrings, there was Joseph Silk
of California on galaxy formation,
Claudio Pellegrini of Brookhaven
on the prospects for future accel-
erators and detector specialist
Georges Charpak of CERN on the
outlook in his line of business. Al-

most a complete afternoon was
given over to a presentation of the
current status of big machine con-
struction throughout the world,
with Boyce McDaniel acting as
spokesman for the US, Herwig
Schopper speaking for CERN,
Volker Soergel for DESY, Tetsuji
Nishikawa for Japan, Zhu Hong-
yuan for Beijing, and N. Tyurin for
Serpukhov.

Sponsored by the International
Union of Pure and Applied Phys-
ics, the Science Council of Japan,
the Physical Society of Japan and
the Japan World Exposition Com-
memorative fund, supported by
Tokyo's Institutes for Nuclear
Study and Cosmic Ray Research
and by the Japanese KEK Labora-
tory, and hosted by Kyoto’'s Phys-
ics Department and Research
Institute for Fundamental Physics,
the Symposium was a model of
efficiency and intelligent organiza-
tion. The Organizing Committee,
chaired by Yoshio Yamaguchi of
Tokyo, and the Local Organizing
Committee, chaired by Kozo Mi-
yake, are to be congratulated on
providing a programme in keeping
with the fine cultural tradition of
the historic city of Kyoto.

By Gordon Fraser
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Around the Laboratories

SUPERCOLLIDER
Magnet decision

A very important step in the prep-
aratory work for the US 20 TeV
Superconducting Super Collider
(SSC) project was taken in Sep-
tember with the selection of the
type of magnet to be used for the
collider rings. This decision not
only allows a concentration of ef-
fort on the selected magnet type
but also has impact on many other
aspects of the machine design. In
particular it carries in its wake the
determination of the machine cir-
cumference with its implications
for site selection and for tunnelling
costs. There are implications for
many other machine components,
such as the radiofrequency sys-
tem, and with all these machine
features now more firm, a more
precise cost estimate can be
made.

Four Laboratories played major
roles in preparing the necessary
information to take the magnet de-
cision — Berkeley, Brookhaven, Fer-
milab and the newly-formed Texas
Accelerator Center. The first three
eventually collaborated on what
became known as the high field or
conductor-dominated design. Their
magnet aims for a 6 T field (in
fact, given the steady improve-
ments in the quality of niobium-
titanium superconductor in recent
years, this design figure was
raised to 6.4 T not long before the
magnet decision) and the field
guality is dictated by the configu-
ration of the current-carrying su-
perconducting cable. For 20 TeV
proton beams this field level im-
plies a storage ring of about 90
km.

CERN Courier, November 1985

3.

The research and development
work on the magnet was divided
amongst the three collaborating
Laboratories. At Berkeley the em-
phasis was on the improvement of
the superconducting cable and the
construction of some short mag-
nets. At Fermilab {the home of the
superconducting Tevatron) the
emphasis was on the cryogenic
systems, since it is hoped to re-
duce the heat load of the SSC

At the meeting of the SSC Magnet Selec-
tion Advisory Panel at Berkeley in August:
1. Panel Chairman Frank Sciulli, left, with
Russ Huson who did much work in driving
along the low field, superferric magnet de-
velopment at the newly formed Texas Ac-
celerator Center.

2. At the table (left to right) are Ron Yourd,
Peter Limon, Maury Tigner (Director of the
SSC Central Design Group) and Eberhard
Keil.

3. An attentive audience: (left to right) John
Rees, Bjorn Wiik, Alvin Tollestrup, Ron
Yourd, Carl Goodzeit, C. -H. Dustmann, Ted
Wilson, R. Beuligmann and Bob Diebold.

{Photos Dave Jackson)

magnets by a factor of at least five
by comparison with the Tevatron
magnets, and on some tests of
‘dry winding'of the magnet coils.
At Brookhaven a series of longer
magnets were built and in July a
4.5 m demonstration magnet of
the high field design was success-
fully tested. Since then three other
4.5 m magnets have also sur-
passed the design specification
(see October issue, page 332).
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Late news: On 13 October Fermilab (US) achieved its first collisions of proton and antiproton beams, at a
record-high total energy of 1.6 TeV (1600 GeV, 800 GeV per beam) and first events were recorded — a fine
achievement by both the machine and experimental physicists.

The Texas Accelerator Center
concentrated on another approach
aiming for simplicity in construc-
tion and hence lower fabrication
costs. Their design is a low field
superferric magnet in which the
field configuration is partly deter-
mined by the shape of the iron
pole pieces. With the enthusiasm
and motivation of a new Labora-
tory, they made quite remarkable
progress in developing this con-
cept. Evolving through several
pole face and conductor configura-
tions, they built and tested a series
of magnets. They also pushed col-
laboration with industry further
than the other Laboratories and
had magnets built by General Dy-
namics.

Since the design field of the su-
perferric magnets is 3 T, the corre-
sponding storage ring is much
larger (about 160 km) than for the
high field type. The TAC therefore
paid a lot of attention to ways of
reducing tunnelling costs. In col-
laboration with the Texas Engi-
neering Experiment Station of A.
and M. University, they have
started investigating a new tun-
nelling technique (known as CUTS
— Continuous Unitized Tunnelling
System) which is a horizontal ver-
sion of the familiar technique used
for the continuous forming of con-
crete liners such as is used in the
building of silos. This develop-
ment could obviously have impor-
tant applications outside the field
of accelerator building.

There have been several impor-
tant steps over the past year en
route to the final decision. A Tech-
nical Magnet Review Panel re-
ported last December guiding the
participating Laboratories as to the
information that they would need
to have in place prior to the deci-
sion.They also presented a final
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report conveying their opinions on
technical aspects. An Aperture
Task Force studied the particle dy-
namics of the proposed machine
and fed back to the magnet ex-
perts the implications for the mag-
net aperture. Two other task forces
were set up by the SSC Central
Design Group — a Cost Compari-
son Task Force, whose role was
obvious, and an Operations and
Commissioning Task Force whose
role was to examine the opera-
tional implications of each of the
proposed magnets.

Finally a Magnet Selection Advi-
sory Panel was set up under the
Chairmanship of Frank Sciulli with
Eberhard Kiel, Neal Lane, Michael
McAshan, John Rees, E. Parke
Rohrer, Alvin Tollestrup, and Bjorn
Wiik. There were also three indus-
trial consultants. They met at
Berkeley at the end of August and
their unanimous decision for the
high field magnet was accepted by
Maury Tigner, Director of the SSC
Central Design Group, who an-
nounced the decision on 19 Sep-
tember. This magnet was
preferred because of its well
understood behaviour and for sev-
eral relative cost implications of its
corresponding ring size.

Much work remains to be done
to refine the design and optimize
the magnet cost. It is hoped that
all the Laboratories will participate
in this further work. Meanwhile
other preparatory steps towards
project authorization have been
taken. A ‘Siting Parameters Docu-
ment’ was issued in June giving
general guidance on the various
criteria (both technical and social)
which should influence the selec-
tion of the site for the Collider.
These criteria are helping States
keen to be host to the SSC to pre-
pare their proposals.

CERN
U(A)pgrading

With a sizeable clutch of physics
discoveries already to their credit,
the big UA1 ard UA2 experiments
at CERN'’s proton-antiproton Colli-
der are one of the big success sto-
ries of modern physics. Not
content with resting on these lau-
rels, both experiments have em-
barked on major refits to take
advantage of the improved colli-
sion rates which will be available
when the new ACOL Antiproton
Collector Ring comes into opera-
tion in 1987.

The initial phase of UA1's im-
provement programme involved
installing new muon shielding and
detection systems, a new micro-
vertex detector immediately sur-
rounding the beam pipe, and a
faster and more powerful data ac-
quisition and triggering system
(see June 1984 issue, page 189).
These new elements are being run
in during the present Collider run,
so that further improvements can
be carried out during the long Col-
lider shutdown, beginning next
year, when the new ACOL ring will
be installed.

When the initial UA1 design was
drawn up, convincing evidence for
confined sprays (‘jets’) of hadrons
had yet to be seen. At Coilider
energies, jet physics has become a
key feature. To improve the per-
formance of the detector both for
this work and for W and Z physics,
the UA1 team is planning a further
upgrade with a new fine-grain ura-
nium calorimeter for both had-
ronic and electromagnetic energy
measurement. The detecting me-
dium will probably be a liquid op-
erating at room temperature if a
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Carlo Rubbia (right) explains the tracking
chamber of the UAT experiment at CERN to
Erich Bloch, Director of the US National
Science Foundation. The UAT detector is
undergoing a series of upgrades to exploit
improved proton-antiproton collision rates.

{Photo CERN 97.6.85)
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safe liquid can be made to work
satisfactorily. Successful results
have already been obtained with
tetra-methyl silane (TMS), but this
boils too easily (26.5°C).

The UA2 detector is likewise
undergoing a thorough facelift. A
modified collaboration {(Bern/Cam-
bridge/CERN/Milan/Orsay/Pavia/
Pisa/Saclay) is rebuilding the appa-
ratus to provide better solid angle
coverage, especially in the forward
zones, and to improve the electron
signal. The new UA2 lineup in-
cludes members of the Cambridge
(UK) team from the UAb streamer
chamber experiment which used
to alternate with UA2 for Collider
data-taking.

Prototype equipment for the
endcaps to close the detector {ca-
lorimetry, preshower counters and
triggering) have been successfully
tested. The main central calorime-
ter will benefit from new jet vertex
detection {the flash analog/digital
conversion readout system is al-
ready installed), silicon hodo-
scopes and transition radiation
detectors. The use of scintillating
fibres is planned to provide a com-
pact good resolution tracking de-
vice to make room for the new
transition radiation units.

To further increase the power of
the detector, the UA2 team is in-
troducing a new data acquisition
and triggering system based on
the FASTBUS standard and using
the new generation of micropro-
cessor-based emulators. The over-
haul is scheduled to be complete
when the Collider, boosted by the
new ACOL ring, switches on again
in 1987.

Assembling equipment (calorimetry, to
measure energy deposition) for the new
endcaps of the UA2 experiment at the
CERN SPS proton-antiproton Collider.

(Photo CERN 991.7.85)
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Whiff of oxygen

The oxygen ion injector,
which will be installed on
finac 1 at the CERN proton
synchrotron, is seen here
undergoing tests at GS/
Darmstadt. The indicated
components are — 1) ion
source from CEN Grenoble, 2}
analysing magnet and 3)
beam transport from Darm-
stadt, 4) radiofrequency quad-
rupole from Berkeley (see
below), 5) beam monitor, 6)
control unit, 7) ion source
generator, 8) ion source
power supplies, 9) RFQ gen-
erator from CERN.

The tests at Darmstadt
went very well. More than 95
per cent of the 80 microamp
current of oxygen ions could
be transmitted through the
injector. The injector is being
transferred to CERN and first
tests on Linac 1 are sched-
uled for February of next
year. Several experiments to
use the fon beams are being
prepared and will be covered
in a forthcoming article.

{Photo Darmstadt)

A radiofrequency quadrupole has
been completed at Berkeley as part
of the Berkeley/CERN/Darmstadt col-
laboration’s goal of doing experi-
ments with oxygen 16 ions in the
CERN machines. Seen here is the
Berkeley RFQ team, left to right, Bob
McGill mechanical technician, r.f. en-
gineer Don Howard, design physicist
John Staples and project leader Rick
Gough.

(Photo Berkeley)
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The compact high resolution lepton detec-
tor AMY now being constructed by a Ja-
pan/US/Korea/China team for use at the
TRISTAN electron-positron collider at the
Japanese KEK Laboratory. Inside the 3T
superconducting magnet will be a high
resolution drift chamber, with muon detec-
tors outside the magnet and the subse-
quent jron shielding.

KEK
Amiable AMY

The big VENUS and TOPAZ exper-
iments appeared on the scene rel-
atively early as part of the grand
plan for the TRISTAN electron-pos-
itron collider now being built at
he Japanese KEK Laboratory (see
October issue, page 325). Then in
1982 letters of intent were invited
for experiments to use the remain-
ing two beam collision points
available in the TRISTAN machine.

One outcome is AMY, a Japan/
US/Korea/China collaboration,
which along with the Collider De-
tector Facility (CDF) at Fermilab, is
one of the major examples of US/
Japan collaboration in particle
physics. While CDF is a much
larger project, the level of Japa-
nese collaboration in AMY is
higher (50 per cent versus about
15 per cent in CDF).

A modest detector by some
present day standards (overall
~eight 750 tons and a height of
5.5 m), AMY is about five times
smaller than the two big detectors
being assembled at KEK. However
this does not dampen the enthusi-
asm or lower the physics horizons
of the team exploiting this com-
pact high resolution lepton detector.

To achieve good resolution in
such a relatively small detector, an
internal magnetic field of 3 T will
be supplied by a superconducting
magnet using thick 8 cm copper
clad winding, so that only muons
will be of interest outside the mag-
net yoke. Two layers of iron
shielding outside the magnet will
purify the muon signal.

Fourth of July AMY style, with Koreans,
Japanese and Chinese joining the tradi-
tional US Independence Day celebrations.
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Focusing quadrupoles penetrat-
ing deep into the detector’s for-
ward regions will also ensure that
AMY benefits from maximum col-
lision rates of electrons and posi-
trons, which could attain several
times the level seen in the other
experimental areas.

Immediately surrounding the
collision region will be the cylin-
drical tracking chamber (KEK and
Rochester) being assembled in the
KEK workshops. A special hexago-
nal geometry has been designed
to exploit the high magnetic field,
and the 32 000 wires between an
internal diameter of 30 cm and an
outer diameter of 130 cm promise
a resolution down to about 100
microns.

Outside the tracking chamber in
the final version of the detector
will be xenon X-ray counters fitted
in a 10 cm radial gap to pick up
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the synchrotron radiation from
electrons. However this will proba-
bly not be ready for the initial
runs, when trigger counters sup-
plied by Beijing will be used.

Immediately inside the magnet
will be the (lead and plastic) elec-
tromagnetic shower counter, the
responsibility of a Virginia Poly-
technic/Rutgers/Davis sub-collabo-
ration.

The outer muon chambers, su-
pervised by Louisiana State and
Tokyo Institute of Technology but
built in the KEK workshops, will be
arranged in four layers.

Most of the forward space nor-
mally reserved for endcaps will be
taken up by the beam focusing
guadrupoles, but veto counters
will be fitted to provide some par-
ticle coverage in these regions.

As well as being compact and
multinational, AMY also differs

from the two big TRISTAN experi-
ments in the relative high use of
facilities and skills available in the
KEK workshops. Many of the com-
ponents for VENUS and TOPAZ
are supplied by Japanese industry.

Far from being discouraged by
seeing bigger detectors and other
machines with higher energy, the
AMY team sees a great opportu-
nity to search for new physics. The
top quark is still not excluded in
the TRISTAN energy range, which
could be a promising place to look
for signs of any further generation
of quarks and leptons which might
exist.

The central tracking chamber for AMY un-
der construction in the KEK workshops. Fit-
ted with 32 000 sense wires arranged in a
special hexagonal geometry, the detector
should be able to resolve down to about
100 microns.
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Physics monitor

...c Lhicago/FermilabllowalPrinceton ex-
periment at the Fermilab Tevatron looks at
the forward muon pairs focused by a selec-
tion magnet.

Probing the pion

A transient (virtual) photon, pro-
duced deep inside a particle colli-
sion, can provide a sharp ‘X ray’
of the particles which produced it.
Such photons, materializing as
lepton pairs, are copiously pro-
iuced when an antiquark from a
beam particle annihilates with a
quark in a target nucleon.

Lepton pairs have been a fruitful
source of new resonances (J/psi,
upsilon, Z°), but it is the back-
ground lepton pairs, away from
the resonances, which reflect the
behaviour of the transient photons
and open up the inner structure of
the colliding particles.

This ‘Drell-Yan’ mechanism
(named after the two pioneering
physicists} was originally formu-
lated in 1970, but has been consid-
erably refined by incorporating
new ideas from quark/gluon field
theory (quantum chromodynamics
- QCD) which were unknown fif-
teen years ago.

With beams of nucleons, the
only antiquarks available to annihi-
late with the quarks of the target
nucleons come from the additional
dressing of the beam particles
(‘sea quarks’), supplementing the
valence quarks. However when
beams of pions are used, valence
antiquarks are available, so that
muon pairs are produced more
readily than with nucleon beams.

This provides a powerful means
of probing the structure of the
pion, a commonplace enough par-
ticle, but which is difficult to use
as a fixed target for other particle
beams.

Several years ago, experiments
at CERN (CERN/Collége de France/
Ecole Polytechnique/Orsay/Saclay)
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and at Fermilab (Chicago/Prince-
ton) exploited this technique and
made the first measurements of
the quark structure (structure func-
tion) of the pion. In addition, these
{and other) experiments tested the
Drell-Yan picture, and found in
particular that the muon pair sig-
nal was consistently higher than
the predicted value, requiring the
introduction of an empirical ‘K fac-
tor’. This quantity has never been
well understood, and many theo-
rists consider that the complexity
of the quark interactions requires
something more than just a nu-
merical factor to get things right.
Meanwhile a new generation of
experiments was prepared. At
CERN, the NA10 (CERN/Naples/Pa-
laiseau/Strasbourg/ETH Zurich)
team set out to exploit the very in-
tense pion beams (up to several
10° pions per pulse) available from

the 450 GeV Super Proton Syn-
chrotron.

The initial batch of data, from
155 000 194 GeV negative pion in-
teractions and producing muon
pairs heavier than the J/psi reso-
nances, has yielded incisive results
(see April issue, page 104), and
further data from 140 and 300 GeV
pion beams should shortly be
available.

John Rutherfoord of Washing-
ton, the speaker on this topic at
the recent major Lepton-Photon
meeting at Kyoto (see page 377},
described NA10 as having some
‘pretty data’.

For muon pairs lying between
the J/psi region and the upsilon
resonance band, the results are in
good agreement with the previous
experiments. Using the most up-
to-date QCD calculations, the un-
certainty in the knowledge of the
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The CERN/Naples/PalaiseaulStrasbourg/
ETH Zurich experiment at CERN studies
muon pairs produced by high intensity

pion beams.
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sea quark dressing of the pions
means that the predicted and ob-
served muon pair spectra become
compatible, dispensing with the
need for a K factor.

However for heavier muon pairs,
above the upsilon region, a K vari-
able, depending on kinematics,
rather than just a numerical con-
stant, is required to bring the theo-
retical and observed distributions
into line. The quark structure of
the pion is also seen to evolve, the
changes being larger than any-
thing which can be attributed to
uncertainties in the input quan-
tities. Thus the results from run-
ning with 140 and 300 GeV pion
beams are eagerly awaited.

Many of the problems of quark
calculations stem from the intrin-
sic difficulty that the quarks are
not free, but are bound tightly in-
side nucleons or other particles.
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However the measured quark
structure of the pion shows that a
quark in a pion can carry more of
the total momentum than can a
quark in a proton.

The aim of the new Chicago/Fer-
milab/lowa/Princeton study at the
Fermilab Tevatron is to look spe-
cifically at the forward production
of muon pairs. According to the
measured quark structure of the
pion, under these conditions the
pion antiquark takes up most of
the total pion momentum. Thus a
laboratory particle, at least kine-
matically, becomes a close ap-
proximation to a quark (of course
the quantum numbers of a pion
and a quark are different).

In this experiment, a ‘selection’
magnet upstream of the large
aperture magnetic spectrometer
focuses heavy muon pairs. This
magnet was built from steel and

copper recycled from the main
ring magnets of the Argonne Zero
Gradient Synchrotron. During the
first running period of the Teva-
tron, data was taken using an 80
GeV pion beam derived from 400
GeV protons, and a 255 GeV beam
from 800 GeV, protons.

Three effects are seen with
these ‘quarklike’ pions, in the an-
gular distribution of the muon
pairs, in their average transverse
momentum, and in the pion struc-
ture function itself. These effects
tie in with QCD calculations (by E.
Berger and S. Brodksy) which take
into account the fact that the anni-
hilating quark and antiquark are
contained in a nucleon and a pion.

This is encouraging, as not only
is the internal structure of the pion
unfolding, but the first steps are
being taken to understand it.

New names for old
mesons

The Particle Data Group collates
information on particle properties
from experiments carried out at
Laboratories all over the world
and brings out regular editions of
its ‘Review of Particle Properties’ —
the particle physicists’ handbook.
Twenty years ago, the Group in-
troduced a new convention for
naming baryons (half-integer spin
particles), which has gone on to
become standard. This contrasts
with the mesons (integer spin par-
ticles), which use an alphabet
soup of largely uninformative
names, some particles with related
quantum numbers having very dif-
ferent names, while other dispar-
ate particles have inherited
confusingly similar labels.
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It is easy to invent logical and
consistent naming schemes, how-
ever it is unpleasant and confusing
to have to learn lots of new
names. Thus having considered
schemes of various degrees of
radicalism (and having exposed
sart of the physics community to
‘hem) the Particle Data Group now
pnds up with a set of new names.
The exception is the celebrated
J/psi, which has such a monstrous
name that nearly everybody wants
to keep it!

Under the new meson scheme,
the quantum numbers (spin, par-
ity, isospin, etc.) and the quark
content define the names. The
spin is indicated by subscript, ex-
cept for the spin zero, negative
parity (pseudoscalar) and spin
one, negative parity {vector) parti-
cles, where the subscript is omit-
ted.

For mesons which are not
bound states of quarks and anti-
quarks (such as ‘glueballs’), the
jJuantum numbers {(when non-ex-
,)tic) determine their names, just
as for quark-antiquark bound
states. This seems appropriate
since such states will be difficult to
distinguish from quark-antiquark
ones and will likely mix with them.

A difficuity arises with related
isospin singlet particles (eta and
eta prime, omega and phi, f and f
prime). For the lightest such
states, the existing conventions
will be followed. Primes are being
reserved for use in these cases, so
the old habit of using primes to
denote radial excitations has been
dropped.

Many familiar names stay — pi,
eta, rho, omega, eta prime, phi, J/
psi, chi, upsilon, etc. Some names
undergo minor changes: A,(1320)
for example, becoming a,(1320),
while others get a complete face-
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lift, S*(975) becoming f,(975).

For mesons containing strange
and other heavy quarks, the heav-
ier of the two guarks provides the
label — K for a strange quark, D for
a charmed quark, B for beauty and
T for top. A letter subscript is
added for the lighter quark, unless
it is ‘up’ or ‘down’. Thus the F
(charm/strange) meson becomes
D.. Another subscript gives the
spin (again omitted for pseudosca-
lar and vector mesons). Finally a
superscript asterisk is added for
states with ‘normal’ spin-parity as-
signments from a quark model
picture (zero plus, one minus, two
plus, etc.). Thus the names K, K*,
D, D" and B do not change, but K*
{1430) becomes K; (1430), L
{1770) becomes K, (1770), etc.

The new scheme admittedly can
lead to cumbersome notations, but
not for states that are likely to be
common. To facilitate the transi-
tion, the Particle Data Group will
use both the old and the new me-
son labelling schemes for a few
editions of the Review of Particle
Properties.

From Matts Roos

CERN Research Director lan Butterworth,
soon to become Principal of London’s
Queen Mary College.

People and
things

On people

lan Butterworth, presently Re-
search Director at CERN, has been
appointed Principal of Queen Mary
College, London, from 1 August
1986.

Gustav-Adolf Voss, leading figure
on the world particle accelerator
scene and Vice Chairman of the
DESY Directorate since 1973, has
been awarded the German Federal
Service Cross (Bundesverdienst-
kreuz) 1st Class. The award comes
in recognition of his work in devel-
oping and constructing storage
rings, in particular the

PETRA electron-positron collider at
DESY, and for his contributions to
accelerator physics and technol-
ogy. At present Gus Voss Is re-
sponsible for the civil engineering
and for the 30 GeV electron stor-
age ring of the new HERA proton-
electron collider now under con-
struction at DESY. He is also a
member of the Working Group on
the scientific and technological
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Hans Hoffmann — from UAT at CERN to the
DESY Directorate.

long-term future of CERN, chaired
by Carlo Rubbia, and is chairman
of CERN’s LEP Machine Advisory
Committee.

On 1 September Hans Falk Hoff-
mann took over from Wolfram
Schoett (who returned to the Fed-
eral Ministry of Research and De-
velopments BMFT, Bonn) as one
of the five members of the Direc-
torate of the DESY Laboratory in
Hamburg and as leader of DESY'’s
Z-Division (Central Data Handling,
Developments and Operations).

Hans Hoffmann is well known at
CERN, where for several years he
played a key role as technical co-
ordinator for the big UAT experi-
ment, and has served as Secretary
of the LEP Experiments Commit-
tee. He is however no stranger to
DESY, where he had worked with
the ‘Bonanza’ Group at the DORIS
electron-positron ring.
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Input from ECFA

The European Committee for Fu-
ture Accelerators (ECFA) meets in
plenary session twice a year. At
the meeting at CERN earlier this
year, ECFA Chairman Jean Sacton
described the trend towards even
greater internationalization of par-
ticle physics research and how ar-
rangements have been completed
to allow the exchange of observ-
ers between meetings of Plenary
ECFA and the US High Energy
Physics Advisory Panel (HEPAP).
The ECFA Chairman had at-
tended a recent meeting of HEPAP
in Washington, at which the pro-
grammes of all the major high en-
ergy physics Laboratories had
been discussed, and he had the
unusual experience of appearing
before a hearing of the US House
of Representatives’ Committee on

Science and Technology accom-
panied by representatives of CERN
and DESY. After brief presenta-
tions on ECFA, and the European
US and Japanese programmes,
there had been a lively discussion,
mainly directed towards the possi-
bilities for interregional collabora-
tion.

ECFA was delighted to learn of
Portugal’s impending membership
of CERN, and was encouraged by
the measures being taken to ex-
pand that country’s activities in
particle physics (see September is-
sue, page 263).

A decision had been taken previ-
ously to form an ECFA committee,
chaired by G. Coignet of LAPP, An-
necy, to study the work on new
technigues for particle acceleration
and to act as a forum for the ex-
change of ideas. It is hoped that
the Committee will include laser
and plasma experts as well as ac-
celerator physicists.

One of ECFA’s main preoccupa-
tions was the Kendrew Report in
the UK, and the resolution appear-
ing on page 376 was passed unan-
imously.

ECFA’s sub-group V on links
and networks has a long record of
effective contributions to its credit,
and its present chairman, J. Hut-
ton of Rutherford Appleton sum-
marized the results of its latest
initiative — a European Network-
shop held in Luxembourg in May.
For the first time, it included ex-
perts from national PTTs and from
other scientific disciplines. The
principal outcome was the deci-
sion to set up working groups to
study topics in more detail — mes-
sage handling, X25 protocols, file
transfer and full screen editing, for
example. The participants also
hope that they have added a new
acronym to our vocabulary —
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RARE (Reseau Académique pour la
Recherche Européene) — a newly-
formed association to oversee this
activity.

The plenary ECFA meeting
closed with a brief account by the
Chairman of the first meeting of
the Working Group on the Scien-
tific and Technological Long-term
future of CERN, chaired by Carlo
Rubbia (see July/August issue,
page 241). The Group has set up
three sub-groups to examine (a)
hadron collider and electron-pro-
ton options for the LEP tunnel; (b)
large linear colliders and new
techniques for particle accelera-
tion; and (c) physics and instru-
mentation.

From ECFA Secretary Derek Imrie

ESO/CERN Symposium on
Cosmology, Astronomy and
Fundamental Physics

After the success of the ESO (Eu-
ropean Southern Observatory)/
CERN Symposium on Cosmology,
Astronomy and Fundamental
Physics, held at CERN in Novem-
ber 1983, the second Symposium
is to be held at ESO, Garching bei
Mcdinchen, West Germany, from 17
to 21 March next year.

The advertised aim of the Sym-
posium is to establish the status of
knowledge and provide a forum
for discussion among people from
different disciplines. Thus equal
time will be devoted to formal
presentations and to general dis-
cussion on each topics, with
roughly equal numbers of partici-
pants (limited to about 150 overall)
from the astrophysics and particle
physics sectors.

The list of confirmed speakers
already includes 1984 Physics No-
bel Prizewinners Carlo Rubbia (Ex-
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perimental Status and Prospects of
Particle Physics) and Simon van
der Meer (Prospects for Future
High Energy Accelerators), and
1983 prizewinners W. Fowler (Age
of the Observable Universe in In-
flationary Cosmology) and S.
Chandrasekhar (Possible Astro-
nomical Implications of Singulari-
ties in General Relativity). Other
topics include “dark matter’, super-
dense matter, high energy gamma
sources, cosmic background radia-
tion, neutrings, galaxy clustering...

Those with a definite interest in
participating would write to one or
other of the Chairmen of the Sci-
entific Organizing Committee be-
fore 15 December: G. Setti, ESO,
Karl-Schwarzschild-Strasse 2, D-
8046 Garching bei Minchen, West
Germany, or L. Van Hove, CERN,
TH Division, 1211 Geneva 23,
Switzerland.

On 3 September Queen Beatrix of the
Netherlands, accompanied by Prince Claus,
visited CERN. Here CERN Director General
Herwig Schopper supplies the necessary
introduction as Queen Beatrix meets Dutch
accelerator physicist Simon van der Meer
{back to camera), who shared the 1984 No-
bel Physics Prize with Carlo Rubbia.

(Photo CERN 39.9.85)

International cooperation in
science

‘All honour to science which ex-
plores the Universe and solves its
mysteries. All honour to it as it ex-
amines the constitution of life. All
honour to it as it elucidates the
working of the mind-body orga-
nism. All honour to it as it seeks to
alleviate pain. All honour to it as it
enlarges the providence of the
earth and all honour to it as it en-
sures better communications be-
tween human beings and
societies.’”

With these words, UN Secretary
General Javier Pérez de Cuellar
opened the Conference on South-
South and South-North Coopera-
tion in Sciences, held at the Inter-
national Centre for Theoretical
Physics (ICTP), Trieste, Italy. The
Conference brought together 234
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delegates from 63 countries, with
the objectives of identifying sci-
ence projects in which cooperation
is potentially profitable, to exam-
ine possibilities of financial sup-
port, and to strengthen
international ties.

Speakers included ICTP Director
and President of the Third World
Academy of Sciences Abdus
Salam, Director General of the In-
ternational Atomic Energy Agency
Hans Blix, UNESCO Assistant Di-
rector General |. Kaddoura, A. R.
Khane as Secretary General of the
United Nations Industrial Develop-
ment Organization, Sir John Ken-
drew as President of the
International Council of Scientific
Unions, and Fermin A. Bernasconi
as Director General of the Inter-
governmental Bureau for Informat-
ics.

University College London
Department of Physics and
Astronomy

Applications are invited for the post of physicist/programmer
in the UCL Experimental High Energy Physics Group. The
work would initially be divided approximately equatly be-
tween:—

i) preparation for the OPAL experiment at the LEP collider
(hardware and Monte Carlo work, in particular), and

ii) programming work for the group as a whole, as a member
of the software team.

The software team has two other experienced physicist/
programmers, a graduate programmer and a junior pro-
grammer. They provide support for all of the group’s activities
including proton decay (IMB), fixed target (WA75, WA78,
NA34), neutrino bubble chamber (NA31), OPAL at LEP and
ZEUS at HERA (if approved). Equipment includes a VAX
11/750, a GEC 4085 which acts as a workstation for the RAL
mainframes, a Megatek graphics engine, PDP11s and various
microprocessors.

The candidate should have a Ph.D. in elementary particle
physics. Some postdoctoral experience of work with detec-
tors would be an advantage, as well as a good knowledge of
physics and a professional attitude to programming. The job
would be based in London but the candidate must be
prepared to spend long periods working in Geneva or
Hamburg. This is a new post, funded by the SERC as part of
the rolling grant to the group. After an initial probationary
period there is a possibility of indefinite continuation of the
appointment so long as grant-support for the post continues.

Salary in scale 1A £7,520 - £12,150 + £1,297 London
Allowance (under revision).

Applications to Dr. D. J. Miller, Department of Physics and
Astronomy, University College London, Gower Street, Lon-
don WC1E 6BT, from whom further particulars may be
obtained.

In September A. M. Petrossyants, Chairman
of the USSR State Committee for the Utili-
zation of Atomic Energy passed through
CERN. He is seen here (with cap) at the An-
necy/Belgium/Los Alamos/Serpukhov ex-
periment which is covered by the CERN/
USSR agreement on collaboration in parti-
cle physics.

(Photo CERN 207.9.85)

7~ “Carleton University \

Department of Physics

The Department of Physics at Carleton University
invites applications for a tenure track appointment
(subject to budgetary approval} at the assistant
professor rank, or in exceptional cases at the
associate professor rank, starting July 1, 1986.

The department’s instructional program requires
additional expertise in digital electronics and the
use of microprocessors in the control and analysis
of experiments. Preference wil be shown to candi-
dates having research experience and interests in
experimental high energy physics and, more espe- *
cially, in the development and operation of in-
strumentation for high energy physics.
Applications, with curriculum vitae and the names
and addresses of three referees, should be sent by
November 15, 1985 to:

Dr. L.A. Copley

Chairman

Department of Physics

Carleton University

Ottawa, Ontario K1S 5B6
in accordance with Canadian immigration require-
ments, this advertisement is directed to Canadian
citizens and permanent residents. The position is
open to both men and women.
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Associate Director

for High Energy and Nuclear Physics Programs

BROOKHAVEN NATIONAL LABORATORY

Brookhaven National Laboratory (BNL) is seeking
an Associate Director for High Energy and Nuclear
Physics Programs. The primary responsibility of
the position is for the physics research program
carried out at the Alternating Gradient Synchro-
tron (AGS) in both high energy physics and in the
new refativistic heavy ion program. The position
also carries line responsibility in the Director’s Of-
fice for all programs in the BNL Physics Depart-
ment, including experiments conducted at BNL
and at other facilities. The Associate Director for
High Energy and Nuclear Physics Programs may
also take on oversight responsibility for other pro-
grammatic efforts at the Laboratory depending
upon background and interests, and as a member
of the Laboratory Directorate will be expected to
play an important role in making the management
and policy decisions which guide the entire Labo-
ratory.

l) n I BROOKHAVEN

NATIONAL LABORATORY

(I ll I ASSOCIATED UNIVERSITIES INC.

EXPERIMENTAL HIGH ENERGY PHYSICS

THE UNIVERSITY OF
HOUSTON - UNIVERSITY
PARK

INVITES APPLICATIONS FOR

The Laboratory is now at an exciting stage, with
several new and important research programs em-
erging that hold great promise. We are looking for
a first-rate scientist and able leader with manage-
rial strengths who will be equal to the challenge of
the diverse responsibilities, and of speaking for
the Laboratory on a wide range of issues.

Brookhaven National Laboratory is a multi-pro-
gram laboratory managed by Associated Universi-
ties, Inc., under contract with the U.S. Department
of Energy.

Applications and nominations should be sent, by
December 10, 1985 to: T.L. Trueman, Chairman,
Search Committee, Brookhaven National Labora-
tory, Associated Universities, Iac., Upton, NY 11973

Equal Opportunity Employer. M/F.

Oxford Instruments Limited, part of The Oxford ) \
Instruments Group plc, one of the UK's fastest growing
high technology companies, has the following vacancy.

ELECTRICAL/ELECTRONIC/
CONTROL ENGINEER

We are looking for someone with the experience and
ability to take responsibility for all electrical engineering
aspects of some exciting new products now being
developed within the company. The successful applicant

Tenure Track Faculty Position

The University of Houston seeks candidates of outstanding
promise for a tenure-track faculty position at the level of
assistant or associate professor in experimental high energy
physics. Applicants should demonstrate significant research
accomplishments or potential and be interested in participat-
ing in an experimental program in progress at PEP and
HERA. Prior teaching experience is not required, but would
be desirable.

Post Doctoral Research Associate

An opening exists at the University of Houston for a Post
Doctoral Research Associate. This person will initially live in
Houston, Texas, and will work on Monte Carlo calculations
and equipment design for the HERA1 detector. Subsequent
HERAT1 assignments will depend upon the course of develop-
ment of that detector.

Resumes with the names of at least three persons who can
provide professional evaluations should be sent to:

Professor Roy Weinstein

Department of Physics

University of Houston-University Park
Houston, Texas 77004

US.A.

(713) 749-2351

The University of Houston is an Equal
Opportunity/Affirmative Action Employer.
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will join a multi-disciplinary team in our Special Projects
Department working on small superconducting
accelerators for future use in microchip lithography,
medicine and non-destructive testing.

Applicants should have a good honours degree in
Electrical, Electronics or Control Engineering and have at
least three years post graduate research or industrial
experience. Some experience in one or more of the
following areas would be very desirable: computer
control systems, radio frequency engineering

(100-1000 MHz), pulsed heavy current power supplies,
DC heavy current power supplies, precise measurement
techniques, the computation of magnetic fields and
accelerator technology generally.

We offer a competitive réenumeration package and
benefits include permanent health insurance, pension
and life assurance, free BUPA and subsidised canteen
facilities.

For an application form, contact Marianne Band

Oxford Instruments Limited
Osney Mead, Oxford, OX2 0DX Tel: (0865) 241456
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The University of Bergen

Invites applications for a vacant chair in theoretical physics
{elementary particle physics) at the department of physics,
University of Bergen, Norway.

Salary is on the scale 33, Nkr. 233752, p.a. gross, of which
Nkr. 4010 p.a. are paid in pension contributions.

The chair will be appointed on the understanding that any
changes in scientific duties, pension or retiring age made by
law or by the King with the agreement of Parliament are to be
accepted without compensation.

Applicants should submit 5 copies of scientific work -
published or unpublished — which they wish to be consi-
dered for the appointment as well as 6 copies of a list of all
scientific contributions with information on where they were
published. Scientific contributions are to be submitted, in
numbered order and in 5 groups, to the science faculty of the
University of Bergen within one month of the closing date for
applications. Scientific manuscripts in preparation may be
submitted within 3 months of the closing date for applica-
tions provided notice of intent is given on submitting the
other publications. Applicants are otherwise referred to the
current rules for the procedure to be followed in the
appointment of professorships and readerships. A resume of
the vacant chair can be obtained on request from: Sekreta-
riatet for Det matematisk-naturvitenskapelige fakultet, Post-
boks 25, 5014 Bergen-Universitetet, Norway.

Applications, which must include a complete curriculum
vitae, should be addressed to the King and be sent together
with relevant certificates and one copy of a list of publica-
tions to Det matematisk-naturvitenskapelige fakultet, Post-
boks 25, 5014 Bergen-Universitetet, within 25.11.85.

KineticSystems Corporation
(KSC)

Challenges YOU

We have positions open for:

Y DESIGN ENGINEERS
Y SALES ENGINEERS
+ MARKETING DIRECTOR

{f you are presently working in a laboratory, university,
or research environment and have knowledge of CAMAC
or FASTBUS, you are of particular interest to us. KSC
uses the CAMAC and FASTBUS standards in designing
and manufacturing computer-based data acquisition
and control systems for the scientific, aerospace/defense,
and industrial markets.

When you join KSC you will find yourself in a friendly,
stimulating, and creative environment. If you have the
background knowledge, we will help you acquire the
training you might need to design, market, or sell KSC’s
products.

We offer you an excellent salary/benefits package.
Please send your resume in confidence to:

Laurie Pike

Administrative Vice President
KineticSystems Corporation
11 Maryknoll Drive
Lockport, |L 60441

FACULTY POSITIONS
IN EXPERIMENTAL
ELEMENTARY
PARTICLE PHYSICS AT
INDIANA UNIVERSITY

The Department of Physics at Indiana Univer-
sity invites applications for two tenure track
faculty positions in experimental elementary
particle physics. The persons filling these
positions will be expected to initiate indepen-
dent research as well as to collaborate on
existing experiments which include DO,
MARK il, EMC, and MACRO. The appoint-
ments are presently authorized at the assis-
tant professor level, but there is an excellent
chance that one of them will be upgraded for
a qualified candidate. Therefore, we invite
applications from outstanding candidates at
any level and in all areas of experimental
elementary particle physics. Applications, in-
cluding a curriculum vitae, a statement of
research interests, and three letters of recom-
mendation sent directly by chosen referees,
should be sent to: Prof. D. B. Lichtenberg,
Chairman, Department of Physics, Indiana
University, Bloomington, Indiana 47405. An
Affirmative Action/Equal Opportunity Em-
ployer.

Advertisements in GERN GOURIER

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
e 185x 265 1730 1680 1630 1530
7, 185739 960 930 910 860
/4 90 x 130 550 520 500 480

An Equal Opportunity Employer (M/H/F)
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Supplement for:
— each additional colour 1500 SwF

— Covers:
Cover 3 (one colour) 2000 SwF
Cover 4 (one colour) 2750 SwF

Publication date 1st of month of cover date:
Closing date for

positive films and copy 1st of month preceding cover date
The cost of making films and of
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 1985.

Screen (offset)

All enquiries to:

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

Tel. (022) 8341 03 Telex2 36 98
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Ses capacités

mettent les votres

en valeur.

GGK

C’est justement parce que les tech-
niciens, les ingénieurs et les scienti-
fiques sont bien plus forts que le
PC AT IBM qu’ils devraient en avoir
un a leur poste de travail. Car celui-ci
libére l'esprit.

Et grace a ses mouveaux progi-
ciels et matériels pour applications
technico-scientifiques, il est capable
de vous libérer encore plus. En effet,
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il offre désormais davantage de pos-
sibilités graphiques, davantage de
possibilités de connection avec des
appareils spécialisés ainsi qu'une puis-
sance de calcul plus grande.

Et compte tenu des capacités déja
innées du PC AT IBM cela veut dire
quelque chose.

A ce sujet, un de ses principaux
mérites, et non des moindres, est d’étre

Ordinateur personnel AT IBM.

compatible avec les différents PC 1IBM
ainsi que d’aatres systémes IBM. Ainsi,
en cas de besoin il est toujours pos-
sible d’échanger des informations et
d’utiliser des %)anques de données. Et
la voic vers un systeme d’information
complet vous est ouverte d’entrée.

N’est-ce pas merveilleux d’avoir un
ordinateur de table cent pour cent
compatible avec Pavenir?

Avenir ¢

CERN Courier, November 1985
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International Oftices in Major Countries of Europe and Asia.
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We’'ve set the
standard for over 20 years

priups] Electronic
components
and materials

Intens:fters
— IR Thermal lmagtng
Devices .

With Philips you
therefore get single - stop
shopping for all your
imaging needs. Formore
information contact: '

Philips Industries, -
Electronic Components
and Materials Division,
Eindhoven,
The Netherlands
Telex: 35000/nljeveo

PHILIPS




The new specialist

in fast NIM Instgumen

CF 4000, CF Discriminator

® 4 channels
® <100 ps walk
@ DC coupling
® LED monitor
® 3 outputs

@ low cost

CF 8000, CF Discriminator

® 8 channels

® auto walk adj

@ internal delay
@ inhibit input

® OR output

® analog SUM out
@ multiplicity out

DL 8000, Logic Delay

@ 8 channels
® more stable than cable
(<6 ps/°C)

® adjustable in 50 ns steps up to

38U ns/channel
@ FAST NiM signals

GG 8000, Gate Generator

@ 8 channels

® continuously adj delay 85 ns - 12 ps
@ continuously adj width 40 ns - 12 ps

® FAST NIM signals
For more information:

JMLEG:zG ESN

Hohenlindener StraBe 12 - D-8000 Mtinchen 80
Telefon 089/9 26 92-0 - Telex 528 257
{Distributed by EG + G Ortec representatives worldwide)

The practical \optical‘ level meter
% ho connector problems
* covers all wavelengths and fibre types

Can’t find the right connec-
tor? No such problems with
the OLP-1 Optical Level Meter.
There’s an adaptor for prac-
tically every type of connector,
even one for bare fibres!
Can’t match the fibre type?
Thentry the OLP-1. Matches to
all standard graded-index-,
monomode- and step-index
fibres with core diameter
=200 pum; without the need for

102 Biemun

switching, adapting or recali-
bration.

Got to change detectors?
Not with the OLP-1. Just turn
the switch to measure at 850 or
1300 or 1550 nm.

Difficult to use? The OLP-1

couldn’t be simpler to operate: -

connect up, switch on, and
read off the result. Display
reads from —60 (—50) dB to

+3dBinone continuous range.

Accuracyisensuredbythermal
compensation. No need to wait
for things to settle down if the
temperature changes!
Onthemove? Asyou'dexpect,
the OLP-1can be used with dry
batteries or a Nicad recharge-
able battery; if you need to
make long-term measure-
ments there's aiso a mains
adapter/charger. Battery
check and auto-off circuits

402

ensure long, trouble-free oper-
ation. Why not get to know more
about the OLP-1? It can be
used for servicing, in the lab.
Mains or battery operation.

Fill in the coupon for your
copy of the detailed colour
brochure and make light work
of your problems.

————————— >

-
| Information Coupon

| 1 would like:
| U a copy of the OLP-1 colour
I brochure

[ a visit from a sales engineer

E 5333 K

| Name

| Company
I Address

Tel. No.

| Wandel & Goltermann
| (Schweiz) AG
| Postfach 254
| CH-3000 Bern 25
Tel. (031) 42.66.44
| Telex 32112 wago ch
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intérieur, 39 000 litres de capacité.

Au CERN, a4 Geneve, on accélere des parti-
cules 2 charge électrique jusqu la vitesse
de la lumigre. On ne peut le faire que dans
des conditions de vide poussé. Les joints

Joints d’étanchéité nor-
malisés ou sur mesure,
en caoutchouc, en ma-
tiére plastique, textiles
ou métalliques, a Pamiante
ou sans amiante, etc. Joints
toriques. Garnitures méca-

niques FLEXIBOX. Bagues
d’étanchéité. Joints hydrauli-

liques et pneumatiques. Garni-
tures de presse-étoupe.

3
9
@
g
Z
g
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'

CERN Genéve: BEBC. Grande chambre 4 bulles européenne. Dimensions du corps de la chambre: 3 m de hauteur, 3,7 m de diameétre

Le plus petit de nos joints
tient au moins 50 ans...
et le plus grand resiste a un
dosage d’irradiation 166666
fois supérieur a ce qu'un
étre humain peut supporter.

d’étanchéité de 7 m de circonférence dont
sont dotées les chambres doivent donc
présenter une précision et une qualité de
surface élevées. Afin quils puissent résister
aun dosage d’irradiation 2 haute charge
énergétique représentant 166 666 fois

¢ce quun étre humain peut supporter,

nous avons congu. chez Maag Technic,

un mélange de caoutchouc tout 4 tait parti-
culier.

Bien sar, nous n'avons pas a résou-
dre des problemes aussi ardus tous les
jours. Parfois, il s'agit <simplement- de
minuscules joints d’étanchéité destinés a
des arroseurs anti-incendie. Quoi qu’il en
soit, chaque joint doit répondre 4 des
impératifs plus ou moins grands. Vous en

trouverez chez nous un vaste assortiment.
En plus, vous pouvez compter, sans
aucune contrajnte matérielle, sur nos con-
seils fondés sur des années d’expérience
portant sur tout le spectre de la technique.

Maag Technic se fait fort de résoudre
vos problémes de joints d’étanchéité.

maagtechnic

CaoutchoucMaag

Caoutchouc et matieres plastiques
Elements d’étanchéité Technique de
transmission Oléohydraulique
Pneumatique Graissage central
Protection de travail

Maag Technic SA, CH-1024 Ecublens, (021) 35 74 64 — Dubendorf - BerneWabern — Bale — St-Gall-Neudorf

403



CAMERA HEAD

INFORMATIONS ABOUT OUR CAMERA CAMERA CRATE
NAME
. RADIATION RESISTANT VIDEO CAMERA
REF. CERN (CH), SACLAY (FR), ORSAY (FR)
COMPANY GANIL (FR) NAC (Sth AF) ETC.
CONSTRUCTIONS
ADDRESS ELECTRONIQUES ET MECANIQUES
EIMVE/7 DU LEMAN - CEMEL
cITY ; i~
1T, Rue Léone de Joinville
01170 GEX FRANCE
COUNTRY Tél. (50) 415007  Télex 309030 F

Crystal Materials for your applications. )

i HILGER Higer Anaiytical Limited

Westwood Margate Kent CT94JL

///////// Analytical Tel: 0843 225131/224261 Tolex: 96252
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When your research projects
call for high-speed serial
highway communication . . . L,

- ADAPTER

#

call on KSC and CAMAC 1~

For years now scientists and researchers have been depending on
the CAMAC (IEEE-b95) serial highway to provide high-speed com-
munications and control of their experiments. And they look to "
KineticSystems Corporation to meet their needs for reliable serial bl g
highway systems. The reason for this is simple. ' " F . J

KSC was the first to develop a complete family of products to imple-. » : | STeass
ment the standardized CAMAC serial highway system. We also .. ;

pioneered the development of microprocessor-based controllers to " ) Q
provide intelligent distributed control, Today, our line of serial &
highway products - including drivers, crate controllers, and fiber
optic adapters - is unequaled by any other manufacturer. As needs
arise, KSC is there to meet them with innovative new products.

maximize your serial highway throughput

When your application requires the extremely high data throughput
offered by the CAMAC serial highway in byte-serial mode, choose
our new 3939 U-Port Adapter module. It offers byte-serial operation
over a single optical fiber.

Features of our new 3939 U-Port Adapter include:

* Byte serial communication over a single fiber optic cable with up
to 62 crates on a serial highway system

* Full 5 megabyte operating speed for maximum ‘serial highway
data throughput

* Distances to one kilometer between crates using low-loss fiber
optic cable

* Excellent noise immunity and high voltage isolation

% Bypass operation and external battery backup input

* Full compatability with existing byte-serial systems, including
our 2958 Byte Adapter

If your serial highway system uses KSC's 2050-2088 series of highway
drivers, choose the new 1739 U-Port Adapter. The 1739 mounts
within these drivers and offers the same transmission, distance, and
immunity benefits as the 3939 U-Port Adapter. Eliminating the need
for a CAMAC crate containing a byte adapter at the serial driver
location, the 1739 offers space-saving and cost-saving advantages.

Meeting All Your CAMAC Needs

2053

KineticSystems Corporation

Standardized Data Acquisition and Control Systems

U.8.A,

11 Maryknotil Drive
Lockport, Hlinois 60441
Phone: {815) 838 0005
TWX: 910 638 2831
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West Coast Office

39175 Liberty Street, Suite 245
Fremont, California 94538
Phone: (415} 797 2351

TWX: 910 997 0544

Europe fServicel

3 Chemin'de Tavernay
1218 Geneva, Switzerland
Phone: (022Y98 44 45
Telex: 2896 22

Europe (Marketing)

Gewerbestrasse 13

CH-4528 Zuchwil, Switzerland
Phone: (0B5) 25 29 25

Telex: 845/934648
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Welcome to MacVEE with SIEMENS-ALBIS

Converts your Apple Macintosh™
to a VMEbus/CAMAC System Controller

MacVEE {Microcomputer Applied to the Control of YME Electronic Equipment) is & novel approach
{0 the monitoring and control of YiEbus and CAMAL syslems by 2 low~cost personal compuler,

A MacVEE system consists of an Apple Macinlosh computer. equinped with a special interface which
ailows it direct memory-mappaid access 1o single or multipis VME or CAMAC crates interconnecied
by s ribbon-cable bus. The bus 15 driven by an slectronics plinth called MacPlinth, which sttaches
1o Macintosh and becomes an integral part of the computer.

The total external address space accessed via MacPlinth isover 100 Mbytes, inup to 8 VME crates,
or up to 7 YME crates and up fo 8 CAMAC crates, in any mix. ina YME system, Mao can execute
programs in YME RAM or EPROM, and programs resident in one crate cen sccess facilities inany of
ihe others,

The marriage of 8 mass-produced personal computer with the versatile industry-standgsrd YMEbus
and CAMAC szystems creates 3 cost-effective solution to meny laborstory small sysiem
requirements. MacVEE provides an intimate Macintosh-YPIE link which integrates these systems o
& high degres.

The system was initially developed by 5 Ciliolin and B.0. Taylor with the support of C. Rubbia for
the CERN UA! sxperiment, and it is now menufactured by Slemens-Albis 54, CERN is not
responsible for the guality or technical performance of the equipment supglied

Hlacintosh 15 3 trademsré licensed fo Apple Compulter ine

if you are interested, please contact: SIEMENS~ALBIS S.A

Dot INSTRUMENTATION Phone:{ 021)34.96.31
CH - 1020 RENENS  Telex:3AZ CH 24 158
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03.001 E

Stesalit resolves your individual
problems in

fiberglass

~ construction

We provide easily built-in
safety in Know-how.

Ulrich Matter AG

Technique électrique de mesure et de régulation
5610 Wohlen Telefon 057/227255 Telex 59463

GOSSEN PANTATHERM D4

4 régulateurs de
température
dans un boitier

Régulateur a la base de microprocesseur en 3 exé-
cutions pour branchement aux thermocouples,

Pt 100 ou signal analogue normalisé. Tous les au-
tres données sont facilement programmables:

— 4 régulateurs a 2 points ou
2 régulateurs a 3 points
— gamme et type du thermocouple
grandeurs des paramétres de contreaction
— alarme de température minimale et maximale

® Rapport prix/performance excellent

® 6 sorties a relais pour courant fort et 4 sorties
logiques dans un boitier de 96x96x155 mm

® tension auxiliaire 100. . .240 Vca, 45. . .65 Hz
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for science and advanced
technic.

Please request detailed infor-

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

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

Stesalit AG
Kunststoffwerk

CH-4249 Zullwil/SO
Telefon 061/80 06 01, Telex 63182 3

FLOWMETERS

Calibrated and non-
calibrated instruments for
liquids and gas

type 1100
Available from our stock
in Zurich

Heraeus lenses, miors,

Quartz giass

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

QOerlikonerstrasse 88
tel. 01/31140 40
8057 Zurich
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Years of VAT-Technics -
for Research and Industry

VAT all metal valves =
reliable and long cycle life

o obtain greatest possible operating fife on
n for this is a form-

important criterio
ol partners whose shape does

Our objective was t
all metal valves. The most
mating configuration of the se

not change in use.
This has been realized. Many thousa
sizes 10-400mm are successfully use

esearch that is in parfice acce

specifically in nuclear r
fusion test installafions {Tokamaks).

in the near future, valves with larger port diameters wil

available.

de life {more than 10,000 closure
ge from UHYV to 1 or 10 bar.
m valves. Our catalog gives ample information - call for it!

VA VAT AKT]ENGESELLSCHAFT for Vak
CH-9469 Haag (Switzerland)
Phone : (085) 7 0161 - Telex 855162 vat ch

nd VAT ofl metal valves in

d all over the world -
lerators and

I be

s), bake-out 1o 450°C, excellent leak

VAT all metal valves are: long ¢y
10 mbar 1sec!) and pressure ran

gh and ultra high vacuu

Main features of
tightness (<5 10

VAT ~ the leading specidlist for hi
uum-Appdrcﬂe—Technik

MICON P200 8 Loop Controller

an import
ant ad

process ¢ vance to
ontrol wards the .
u'tlmate

in

Filters (0.0
t .001Hz-10
uSing oo 2-100kHz), the tr
sensitivityetxalgab!e technique:n'l?:it (fjunction .
the filter ot o ‘ ond
- A mpone i
h bomeg & on nt drift
mlg: at_tepuation ratesstﬂecmc customer reZZ?
isola?i It ideally suited f?)trcam b? atonned byrtimems. e
sl s 1 b o e use of a Cauer Fijt y
) aphea frequenci'ermg a high degree g;
: s and
o thus enabi;
prior to the onset of al?abs'i‘rr:g
g

system

REMAG

AKTIENGESELLSC
CHAFT
3%)(97,2f03termundigen 1
Te on 031/ 31 01 11
elex 911 779

Gesells(E!te-.ctr ONiC AG
Bandlist fir Prozess-Aut i
rasse 29 CH-8064 Ziirich Omation
Telex 822 382 gpl‘

Telefon (01) 64 45 55/56
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maximum up-time

B Theoretical ball B Performance in any
bearings life time orientation
expectancy

LIFETIME

IN HOURS (L}

90000 BALL BEARINGS "8

62000 —A

70000

60000

50000

26900 BALL 6

31000

24800 \‘\

20000 \,

\\
14000 }-- -
10000 = ~ A
' . 9 s 99 | u
T LT T L a full line of pumps ranging
*ACCORDING TO ISO DIS 28i/1 STANDARD
from 80 to 400 Is-1

Alcatel Vacuum Products. Inc. Please forward more detailled information
40 Pond Park Road, South Shore on Alcatel’s Turbomolecular Vacuum Pumps O
Hingham, MA 02043, CIT ALCATEL

Tel: 617-749-8710 Please contact me [J
IN EUROPE: VACUUM Send your business card to
PRODUCTS Alcatel Vacuum Products, Inc.

CIT-Alcatel High Vacuum Division
33, rue Emeriau, 75725 Paris, Cedex 15.

France. Tel: 571.10.10
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LABENMN

A new... STAR from LABEN

R

LABEN has developed according
to the design of INFN Padova/
CERN the electronic STAR...
Streamer Tubes Analog Read-Out,
a 32 channels module which
performs the following funtions:
® current integration and shaping
e sampling and holding of the
peak value

® A/D conversion of the held
charges

® separate gain correction for each
channel

e sforage of the digital data in a
double buffer

e data selection and filtering
through Analog Threshold,
Mask and Data-Ready Flag

® interfacing to the bus.

On each board there is also a
charge generator for calibration
and equalization, through gain
correction, of the different
channels.

Available interface is a VME
Controller. Others on request.

Ln B E n Division of fiSI. EL. spa

20090 VIMODRONE (MILANQ) ltaly - S.S. Padana Superiore 290 - Tel. (02) 250751 - TIx 312616 LABEN !




Fﬂ TECHNOKONTROLL AG

k" 8049 Zurich, Imbisbthlstr. 144, Telefon 01.56 56 33

POWER ELECTRONIC

POWER SUPPLIES:
® currentupto  10.000 A.
m voltageup to 150 KV.
m precisionupto 10°  p.p.m.

FIBER OPTIC LINKS:
B analogue signals
W digital signals

OCEM....

Via Il Agosto 1980, 11 - 40016 S. Giorgio di Piano (BO) - ITALIA
Tel. {051} 897172/892022 r.a. - Telex 510893 |I.

CERN Courier, November 1985

The Direct Link
from the Macintosh™
to VMEbus crates

Available from:

bergoz

Crozet
01170 Gex, France
(50)41.00.89

The system was developed by CERN, Geneva, Switzerland.
CERN accepts no responsibility for the quality, design or
performance of these equipment.
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® Gaz techniques
® Gaz purs

® Gaz ultra-purs

® Gaz spéciaux

® Mélanges de gaz

AI(C2H5)3 C;;Hs Kr

Ar CiHs  NH,
AsH, CHs NO
BC; CHs NO,
BF, CHi N,
B,H, CHi N0
CF, CiHye N.O,
CH, C.H, Ne
(CN), CeHis O,
co CH, PF,
COCl, CIF,  PH,
CoS Cl, SF,
Co, D, SO,

C,H, GeH, SeH,
C,H, HBr SiH, Cl,
C,H,0O HCI SiH,

C,Hq H, Xe
C H, H,S Zn(C,Hg),
He etc.

Documentation | { required

|

I désirée

| Visit(e)/Besuch O (erwinscht
l Name/Nom

l Firma/Ets.

.

l Adresse

|

\

Tt o e e e s aEe eEr e o=

® Technical Gases ® Technische Gase
® High Purity Gases ® Reine Gase

® Ultra High Purity Gases @ Hochreine Gase
® Special Gases ® Spezialgase

® Gas mixtures ® Gasgemische

é\ﬁ%(’u\}j: éﬁ"‘w ‘ o= ol

Equipements pour la mise en ceuvre de gaz. Equipements cryotechniques.
Equipments for manifold installations and low pressure gas handling. Cryogenic equipments.
Gasversorgungsanlagen und Armaturen. Kryotechnische Apparate.

Groupe Gaz spéciaux
Group Special Gases
Gruppe Spezialgase

RIS

Bern 031532222
Lausanne 02124 06 21

Zurich 0144241 1J




DL300

DESIGN PHYS. INST. UNIV. HEIDELBERG

- DATA ACQUISITION MODULES BASED ON HIGHSPEED
FLASH-ADC CHIPS (5010, 5200, TDC 1029)
100MHz, 6 Bit, NON LINEAR

— DESIGNED FOR MULTICHANNEL PURPOSES {> 1000}
EASY HANDLING. CALIBR. FACILITIES LOW PRICE

— PRIVATE ECL-BUS (SCANBUS)

— ZEROSUPPRESSION (FASTSCAN)

5 GROUPS OF MODULES:

Agencies .

Ur?ited States. Canada e DATAACQUISITION : FADC ,

LECROY RESEARCH Systems Corporation/USA : TCECSDP ;RLS?I'IIIL-FI'RY %ECSATIE]RN}\EARgNTTHgRETECTOR
Great Britain, Japan, ltaly e PROCESSING : 4P, MEMORY

Messrs. Smith +Jones, Newbury/GB
Phone: 0533 703 526

Switzerand

Messrs. ANTARES AG, Nussbaumen/CH

Phone: 056 823783 - Telex: 58703

Netherland, Belgium

Messrs. UNITRONICS, Nieuwegien/NL

Phone: 3402 38559

DR. B. STRUCK
Messrs. Gunnar Peterson AB, Stockholm-Forsta/S . .

Phone: 08 939280 - Telex: 17944 2000 TANGSTEDT/ HAMBURG  GERMANY
HAUPTSTR. 95 - TELEFON 04109/99 66/ 67
POSTFACH 1147 - TELEX 2180715 TEGS
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NEW PUSH
FOR ACCELERATION
IN
PARTICLE PHYSICS

To get particles going faster, you
need to push them harder.

Thomson-CSF high power electron
tubes supply the “push” for some of
the world's largest particle
accelerators.
o CW Klystrons - up o 1 MW at
353 MHz, 50 kW at 2.45 GHz.
o Pulsed klystrons : up to 35 MW
peak at 3 GHz, 4.5 us pulsewidth.
o High power grid wbes : up to
1.1 MW pulsed at 140 MHz.
o Collaboration : new tubes for new
accelerators.

Thomson-CSF, helping to push
back the frontiers of particle physics.

THOMSON-CSF

DIVISION TUBES ELECTRONIQUES

38, rue Vauthier - BP 305

F - 92102 BOULOGNE-BILLANCOURT CEDEX
Téi. . {33.1) 46 04 81 75

Télex . THOMTUB 200772 F

7\ THOMSON-CSF

ELECTRON TUBES

Belgique

BRUXELLES

Tel. (32-2) 648 64 85
Tx- 23113 THBXL B
Italia

ROMA

Tel. {39-6) 6390248
Tx: 620683 THOMTE |

5413 Photo CERN.

Brasil Canada

Deutschiand Espaiia France
SAO PAULO MONTREAL MUNCHEN MADRID BOULOGNE-BILLANCOURT
Tel (65-11) 54247 22 Tel. (1-614) 2884148 Tel (49-89) 7879-0  Tel. (34-1) 4051615 Tel. (33-1) 46048175

Tx. (011) 24226 TCSF BR
Japan
TOKYD
Tel (81-3) 2646346
Tx. 2324241 THCSF J

Th: 6560248 TCSAFIMTL  Tx: 522916 CSF D
Sverige United-Kingdom U.S.A.
STOCKHOLM BASINGSTOKE RUTHERFORD, NJ
Tel. {46-8) 635060  Tel. (44-256) 23155 Tel. {1-201) 438 2300
Tx: 12078 THCSF S Tx. 858865 TESAFI G Twx. 710983 7286

Tx: 46033 TCCE E Tx: THOMTUB 200772 £
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