NOVEMBER 1984

o

VOLUME 24



Laboratory correspondents:

Argonne National Laboratory, USA
R. Ditzler

Brookhaven National Laboratory, USA
N. V. Baggett

Cornell University, USA
D. G. Cassel

Daresbury Laboratory, UK
V. Suller

DESY Laboratory, Fed. Rep. of Germany
P. Waloschek

Fermi National Accelerator Laboratory, USA

R. A. Carrigan

KfK Karlsruhe, Fed. Rep. of Germany
M. Kuntze

GSI Darmstadt, Fed. Rep. of Germany
G. Siegert

INFN, Italy
M. Gigliarelli Fiumi

Institute of High Energy Physics,

Peking, China
Tu Tung-sheng

JINR Dubna, USSR
V. Sandukovsky

KEK National Laboratory, Japan
K. Kikuchi

Lawrence Berkeley Laboratory, USA
W. Carithers

Los Alamos National Laboratory, USA
0. B. van Dyck

Novosibirsk Institute, USSR
V. Balakin

Orsay Laboratory, France
Anne-Marie Lutz

Rutherford Appleton Laboratory, UK
R. Elliott

Saclay Laboratory, France
A. Zylberstejn

SIN Villigen, Switzerland
J. F. Crawford

Stanford Linear Accelerator Center, USA
W.W. Ash

TRIUMF Laboratory, Canada
M. K. Craddock

Copies are available on request from:
Federal Republic of Germany —

Gerda v. Schlenther

DESY, Notkestr. 85, 2000 Hamburg 52
Italy —

INFN, Casella Postale 56

00044 Frascati

Roma
United Kingdom —

Elizabeth Marsh

Rutherford Appleton Laboratory, Chilton,

Didcot

Oxfordshire 0X11 0QX
USA/Canada —

Margaret Pearson

Fermilab, P. O. Box 500, Batavia

lllinois 60510
General distribution —

Monika Wilson

CERN, 1211 Geneva 23, Switzerland

CERN COURIER is published ten times yearly
in English and French editions. The views
expressed in the Journal are not necessarily

those of the CERN management.

Printed by: Presses Centrales S.A.
1002 Lausanne, Switzerland

Published by:

European Laboratory for Particle Physics
CERN, 1211 Geneva 23, Switzerland

Tel. (022) 83 6111, Telex 419 000

(CERN COURIER only Tel. (022) 83 41 03)
USA: Controlled Circulation

Postage paid at Batavia, lllinois

370

CERN COURIER

International Journal of the High Energy Physics Community

Editors: Brian Southworth, Gordon Fraser, Henri-Luc Felder (French edition) /
Advertisements: Micheline Falciola / Advisory Panel: J. Prentki (Chairman),
J. Allaby, H. Lengeler, E. Lillestgl

VOLUME 24 N°9 NOVEMBER 1984

CERNBO & & s v v 8 ¢ 5 v v v omm v v me o 8 s s w i s i 371
Looking back on 30 years of accomplishment

OPAL . . . 375
Portrait of another LEP experiment

1M0years of SIN . . . . . .. oo o e L 378
A decade of the Swiss Institute for Nuclear Research

ISOLDE looks forward . . . . . .. .. .. ... ... ... ... ... 380
Plenty of work for CERN’s on-line isotope separator

Readership survey . . . . . . . ... 383

Results of CERN Courier enquiry earlier this year

Around the Laboratories
CORNELL: Improved accelerating performance from superconduc-

TOES: & o ¢ 5 mm 2 8 3 BB § 8 B E 5 8 5 55 0 mmm e ome e m o n . ... 384
Preparating for the big machines of tomorrow

DESY: WigglingatDORIS . . . . . .. .. .. .. ... ........ 385
Synchrotron radiation at Hamburg

CERN: K-LEAR signal . . . . . . . .. .. . .. ... ... ... 386
Seeing the ground state of antiprotonic atoms

Physics monitor

From Cherenkovs to solarenergy . . . . ... ... ... ....... 388
Exploiting non-imaging optics

Synchrotron radiation in the Soviet Union . . . . . . ... ... ... 388
Trip report

People and things . . . . . . . . . ... ... ... ... .. 389

Cover photograph: Variations on a theme... Marcel Sturzinger and Gilbert
Cachin of CERN'’s Visual Techniques Section produced this image to mark
the 25th highly successful season of CERN Concerts.

CERN Courier, November 1984



o

The distinguished speakers at CERN’s 30th
Anniversary ceremony in a hall of the
Intersecting Storage Rings (the base of the
Split Field Magnet can be seen in the
background). At the podium is Isidore Rabi,
who had launched the ‘CERN resolution’

at the 1950 UNESCO Conference. From

left to right are : Pierre Aubert, Sir Alec
Merrison, King Juan Carlos of Spain, Herwig
Schopper, Hubert Curien and Peter Brooke.

(Photo CERN 823.9.84)

September marked the 30th Anni-
versary of the coming into force of
the Convention establishing the Eu-
ropean Organization for Nuclear Re-
search (CERN). A formal ceremony,
attended by the King of Spain, was
the highlight of the celebrations.
Throughout the month, an exhibition
of many of the important documents
from CERN'’s early history (including
the original Convention, kindly
loaned by UNESCO, with the signa-
tures of representatives of the
twelve founding States) was pre-
sented at CERN. A concert by the
Geneva Orchestre de la Suisse Ro-
mande was given in CERN’s honour.
An Open Day at the Laboratory drew
thousands of visitors. A full day’s
‘history seminar’ enabled a team
presently working on CERN history
to consult with many of the
pioneers.

The exhibition of documents from
the days of CERN’s genesis traced
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the remarkable efforts to achieve the
twin goals of establishing a world-
class research Laboratory and of a
concrete step towards European co-
operation. It included the text of the
speech of Louis de Broglie (actually
read by Raoul Dautry) to the Euro-
pean Cultural Conference at Lau-
sanne in December 1949, which is
often quoted as the first public ex-
pression of the ideas on scientific
collaboration which were circulating
at that time.

This speech called for the estab-
lishment of ‘a Laboratory or Institu-
tion where it would be possible to do
scientific research in some way
beyond the limits of the participating
nations. Since it would be the prod-
uct of the co-operation of a large
number of European States, this
body could be accorded greater re-
sources than those available to na-
tional Laboratories and could, in con-
sequence, undertake tasks which by

their size and cost are not open to
national Laboratories. It would serve
to coordinate the research and the
results obtained, to compare tech-
niques, to adopt and implement pro-
grammes of work, with the collabo-
ration of scientists from different na-
tions’. Apart from not specifying the
precise scientific field of research of
the Laboratory, this proposal re-
mains an excellent template for
CERN, even after thirty years of
CERN's existence.

The next major thrust came at the

- UNESCO Conference at Florence in

June 1950 and the exhibition in-
cluded the resolution put forward by
the USA delegation, spearheaded by
Isidore Rabi, which authorized the
UNESCO Director General ‘to assist
and encourage the formation and or-
ganization of regional centres and
laboratories in order to increase and
make more fruitful the international
collaboration of scientists in the
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Louis de Broglie photographed in his office
in Paris at the time when his speech to the
Lausanne meeting of the European Cultural
Conference publically launched the idea of
a European science laboratory.

(Photo Agence France Presse)

search for new- knowledge in fields
where the effort of any one country
in the region is insufficient for the
task’. The Director General, Pierre
Auger, did his job of ‘assisting and
encouraging’ so well that at a UNES-
CO meeting in February 1952, the
‘provisional organization” — the Con-
seil Européen pour la Recherche Nu-
cléaire (from which the acronym
CERN is drawn) — was created with
Edoardo Amaldi as Secretary Gener-
al. The meeting participants sent
Rabi a telegram (also shown at the
exhibition) saying ‘We have just
signed the Agreement which consti-
tutes the official birth of the project
you fathered in Florence. Mother and
child are doing well and the doctors
send you their greetings’.

On 1 July 1953 the Convention
establishing the Organization was
signed, subject to ratification, and it
was this document which had pride
of place at the exhibition. On 29 Sep-
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tember 1954, the ‘instruments of
ratification’ of France and the Federal
Republic of Germany were deposited
with UNESCO, joining those of seven
other European States and the
threshold was passed for CERN to
come formally into being.

The History Seminar

A great volume of information
about these early days was ex-
changed on 20 September when the
small team of European science his-
torians, financed by institutions in
the CERN Member States, presented
their work so far on CERN history to a
gathering of some of the pioneers.
We pick out here just a few features
of the discussions which do not of-
ten find their way onto paper.

Prior to the present history study,
most of the written history on CERN
concentrates on the chronological

sequence of events which brought
the Organization into being and on
the political forces at work at that
time to achieve European collabora-
tion. There is less emphasis on the
scientific motivation for selecting
particle physics as the field of re-
search and on the eagerness of the
European scientists to have access
to a high energy accelerator.

The scientists at the seminar em-
phasised the importance of the dis-
coveries of the muon and of strange
particles in the cosmic ray experi-
ments of the preceding years. This
carried two messages. One, the list
of known particles was not consist-
ent; there were mysterious objects
for which there was no explanation
and thus there was a strong suspi-
cion that the list was not complete.
Two, the masses of the strange par-
ticles were high and the appropriate-
ness of high energy accelerators for
getting at them for thorough study
was obvious.

This last point, that accelerators
were destined to take over, was en-
capsulated in a lovely story related
by Yves Goldschmidt-Clermont
about the great cosmic ray physicist
Cecil Powell. Apparently Powell
called his cosmic ray team together
forlunch and announced to them that
the Birmingham synchrotron had
come on the air with a proton beam
energy of 1 GeV! He finished his an-
nouncement by the exclamation
‘Sauve qui peut!’

Two other stories illustrate the
pioneering atmosphere and the ex-
traordinary faith and courage of the
people involved. They both concern
Secretary General Edoardo Amaldi.
Under pressure from the Geneva
weather, to avoid a possible year’s
delay, Amaldi (with the support of
Council) authorized construction on
the Meyrin site before all the formal
ratifications of the Convention were
in place. Sir Ben Lockspeiser, then
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Council President, said ‘Now we
have another task — keeping Amaldi
out of jaill’ The second story con-
cerns the legal complication of the
dissolution of the provisional organi-
zation some weeks before CERN
came formally into being. The solu-
tion was to transfer all the assets to
the Secretary General. Amaldi re-
counts that during those weeks his
amused young colleagues took very
good care of him! -

The Anniversary Ceremony

On 21 September CERN was hon-
oured by the presence of His Majesty
Juan Carlos, the King of Spain, at a
ceremony to mark the 30th anniver-
sary. He was accompanied by Queen
Sophia and the two Infantas. Other
guests of honour were Swiss Federal
Councillor P. Aubert, French Minister
for Research and Technology H. Cu-
rien, ltalian Minister for Research
L. Granelli, Norwegian Minister for
Culture L. R. Langslet, Spanish Min-
ister for Energy C. Solchaga-Catalan,
Spanish Secretary of State for Re-
search Mrs. C. Virgili, and UK Parlia-
mentary Under-Secretary of State
for Education and Science P. Brooke.
The ceremony was held in one of the
intersection region halls of the now-
closed Intersecting Storage Rings.

Council President Sir Alec Merri-
son was Master of Ceremonies and
in his introductory speech said
‘CERN houses the largest complex of
accelerators ever constructed, su-
perbly operated by highly skilled en-
gineers and technicians and ex-
ploited to the full by international
teams of physicists on a scale un-
dreamt of by the founding fathers of
CERN. We should remember with
gratitude that it is due to their vision
and foresight that European high en-
ergy physics is so flourishing today
and it is no accident that the recent
spectacular discoveries of the inter-
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mediate bosons and of the top quark
have been made at CERN. CERN is a
success, a very great success, the
outstanding example of European
and indeed of international collabora-
tion in science’.

Nobel Prize laureate Isidore Rabi
reminisced about the formative days
of the Organization and rejoiced in
the achievements since then. “When
| first saw the ISR it gave me a feeling
of exaltation even greater than when
| first saw the Grand Canyon, be-
cause this was a visible and human
challenge to the unknown, an asser-
tation of the innate human desire and
determination to delve even further
into the mysteries of creation... |
have some disappointments, not
about CERN itself, but about the fail-
ure of the shining example of the suc-
cess of CERN to be followed in other
fields of human endeavour. CERN il-
lustrates how countries of different
languages and different histories can

Herwig Schopper thanks the Swiss
authorities for the gift to CERN of a
sculpture, visible on the left, by Piero Ischi.

(Photo CERN 725.9.84)

join in the furtherance of human
aspirations in the field of science’.
Hubert Curien spoke on behalf of
the Host States, France and Switzer-
land, and stressed that ‘the latest
discoveries are not an end in them-
selves, but a glorious milestone in
the march and conquest of science’.
Peter Brooke represented the Mem-
ber States. ‘If | may be allowed a
flight of metaphor, we are in Europe
engaged in the building of a cathe-
dral... But a cathedral is a century in
design and construction and in the
meantime we seem sometimes to be
bogged down in a building site. At
times like these it needs faith to lift
one’s imagination to what the cathe-
dral will be like when we have com-
pleted it; and that faith needs the
assurance of seeing on the ground
the evidence of what we have built
already, the individual chapels which
will come together in the span and
vaulting of the whole. CERN is just
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such a chapel, and it only takes a
single glance to know that, soberly
and seriously but with all the joys of
the human condition, CERN does the
task that it was set up to do’.

The King of Spain communicated
the satisfaction of his country at be-
ing reintegrated in CERN. *After thirty
years of research, CERN has demon-
strated that no human endeavour of
real importance can be carried out in
isolation. We can accept the words
of George Sarton “‘science is funda-
mentally international or, more pre-
cisely, supernational. At all times
and in every place, scientists are
compelled to collaborate and could
not do otherwise even if they wished
because their task is essentially the
same. They are all climbing the same
mountain and even if their paths di-
verge sometimes, they are all aiming
for the same goal. Thousands of
scientists give their lives to that col-
lective task like bees in their hive,

and in this case the hive is the
world™".”

‘My country has rejoined CERN
motivated by a determination to
work because we wish to push to-
wards new frontiers of science while
at the same time promoting the spir-
itual and material progress of man in
the framework of European solidari-
ty... Spain is a young nation in the
field of frontier research and this can
manifest itself by bringing fresh en-
thusiasm and devotion to this Euro-
pean venture which we are joining,
motivated by our double objective of
full integration in Europe and im-
provement in the level of science and
technology in our country. | am very
happy to be able to say this at CERN
which, thanks to scientific research
which daily surpasses what is pos-
sible on a national scale and requires
European solidarity, tries to convert
into reality the old dream of a united
Europe’.

The ceremony concluded with the
presentation to CERN by Pierre Au-
bert, on behalf of the Swiss, Geneva
and Meyrin authorities, of a sculpture
by Geneva sculptor Piero Ischi. Di-
rector General Herwig Schopper ex-
pressed the thanks of the Organiza-
tion. ‘I would like to say again how
conscious CERN is of how much its
successes owe to the Member
States... My wish, at the start of the
new era which has opened for CERN
with the beginning of LEP construc-
tion, is that these harmonious rela-
tionships will be maintained and
further strengthened for the good of
Europe and of science.’

A proud day for Spanish CERN staff member
Georges Boixader (right) as he and King
Juan Carlos of Spain watch Queen Sophie
sign the CERN ’livre d’or’ after the 30th
anniversary ceremony.

(Photo CERN 823.9.84)
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OPAL

In the continuing series of articles on
the experiments for the big LEP elec-
tron-positron collider being built at
CERN, after DELPHI (see July/Au-
gust issue, page 227) and ALEPH
(September issue, page 269), the
spotlight turns to OPAL — Omni Pur-
pose Apparatus for LEP. This mas-
sive effort to build a general-purpose
detector costing 75 million Swiss
francs (recent prices) involves some
130 physicists from 21 institutes in
nine countries.

The OPAL collaboration includes
Birmingham, Bologna, Bonn, Cam-
bridge, Carleton (Canada), CERN,
Chicago, Freiburg, Haifa (Israel),
Heidelberg, London (Queen Mary
College and University College),
Manchester, Maryland, Montreal,
National Research Council (Canada),
Rutherford Appleton, Saclay, Tel-
Aviv, Tokyo and Weizmann Institute
(Israel).

The detector aims to cover a wide
range of physics, much of it unex-
plored, and.the design uses well
tested technologies together with
reliable and powerful techniques.

OPAL's design features a central
detector consisting of a slim vertex
detector wrapped around the beam
pipe and the main jet chamber for
recording particle tracks and meas-
uring particle momenta. This will pin
down the position, angle and mo-
mentum of charged particles using
true three-dimensional space coordi-
nates, together with the energy loss
(for particle identification).

The central detector will be sur-
rounded by a solenoid, of conven-
tional type for initial operations, but
the plan is to replace this by a stron-
ger superconducting coil after sev-
eral years of operation.

Outside the magnet will be the
calorimetry for measuring the
deposition of electromagnetic and
hadronic energy, and finally the outer
muon chambers.

CERN Courier, November 1984

Schematic diagram of the OPAL detector
for the LEP electron-positron collider
now being built at CERN.

The central detector design ben-
efits from experience gained with the
JADE detector at the PETRA elec-
tron-positron ring of the German
DESY Laboratory in Hamburg. The
major component is the 3.85 m-
diameter jet chamber containing
24 sectors each of 160 stretched
sense wires separated by potential
wires.

It is planned to operate the cham-
ber at several atmospheres pres-
sure. Particle tracks will be recorded
over almost the entire solid angle,
while particle identification will be
achieved through multiple sampling
of energy loss. Readout electronics
will be based on 100 MHz flash ana-
log-digital converters.

The 3940 sense wires and 19 800
field wires of the jet chamber will be
mounted between two conical alu-
minium end-plates which carry aload
of some 15 000 kg. As well as the
jet chamber experience at JADE,

promising results, with space resolu-
tions better than 150 microns, have
been obtained with model OPAL
chambers. A full scale prototype is
currently taking data and already
shows encouraging results.

Embedded in the jet chamber will
be the vertex detector (23.5 cm out-
er radius, 8.5 cm inner radius and
1 min length) wrapped around a thin
beryllium beam pipe. This detectoris
built up from drift chamber cells and
is designed to achieve 50 micron
precision. The vertex chamber per-
mits a more precise extrapolation of
the jet chamber tracks back to the
beam crossing region. Offsets from
the collision point will indicate the
production and decay of long-lived
particles.

Another feature of the central de-
tector designis the series of ‘'z cham-
bers’, providing mechanical support
for the jet chamber and carrying out
additional precise measurements in
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the (z) direction parallel to the beams.
The combined information from the
three components of the central de-
tector will provide good measure-
ment of almost all particle tracks.

Surrounding the central detector
will be the coil of the solenoid. In its
initial version, an aluminium coil
carrying a current of 7000 A will sup-
ply a field of 0.4 T. Outside the coil,
2500 tons of iron return yoke will
also function as part of the outer
hadron calorimeter.

The “barrel’ electromagnetic calo-
rimeter around the solenoid will con-
sist of a layer of 9440 lead glass
blocks, each pointing towards the
interaction point. The electromag-
netic calorimetry will be completed
by two endcaps either side of the
central detector, containing a total of
2300 additional lead glass blocks.

The light produced in the machined
lead glass of the barrel will be picked
up by conventional photomultipliers,
while the cast lead glass of the end
caps (situated .inside the magnetic
field) will be read out by specially
developed vacuum phototriodes.

Lead glass was chosen for the
electromagnetic detector because of
its well proven high energy resolu-
tion, excellent detection efficiency
and granularity. Special care has
been taken to avoid cracks through
which photons might escape.

Fitted between the barrel lead
glass array and the solenoid will be
the electromagnetic presampler, a
double layer of streamer tubes to
pick up electromagnetic showers ori-
ginating in the magnet coil. This will
improve the energy resolution, se-
lectivity and identification power.

To aid charged particle identifica-
tion, a time-of-flight system, based
on a shell of scintillation counters,
will be mounted between the coil and
the electromagnetic presampler.

The hadron calorimeter design
consists of three main sections —
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The ‘barrel’ of the OPAL electromagnetic
calorimeter will contain 9440 lead glass
blocks, all pointing towards the central
interaction point.

R A
S N e

geCT o1

secTION 2

OPAL participating institutions

Main responsibilities

Birmingham + Cambridge +
Manchester + Queen Mary Col-
lege + RAL + University College

Bologna + Maryland

Bonn + Freiburg + Heidelberg

Montreal + Carleton
+ NRC-Canada

CERN

Chicago

Technion + Tel-Aviv
+ Weizmann

Saclay

Tokyo

Data acquisition, Time-of-flight

E.M. endcap, Muon detector,
Data acquisition, Trigger
system, Forward detector,
Vertex detector

Forward detector,
Data acquisition
Hadron calorimeter, Beam pipe

Central detector,
Data acquisition

Vertex detector, Data
acquisition, Central detector

Magnet, Central detector pres-
sure vessel and gas system

E.M. barrel presampling detector

Hadron calorimeter,
Data acquisition

hodoscope, Trigger system

E.M. barrel calorimeter,
Central detector, Trigger system
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Two segments of a full size (4 metres)
prototype of the central detector for the
OPAL experiment, showing two anode wire
planes and some cathode wiring.

Current data taking has already shown
encouraging results.

(Photo CERN 127.7.84)

h

the cylindrical barrel plus outer and
inner endcaps. Except for the inner
endcaps (magnet pole tips) instru-
mented with thin multiwire propor-
tional chambers, the calorimetry will
use the now well established tech-
nique of plastic streamer tubes. The
barrel will consist of 24 wedge-
shaped elements, each subtending
15° and over 10 m long. Prototypes
have been tested both at CERN and
Brookhaven.

The physics capabilities of the de-
tector will be extended by the outer
muon detection system. Penetrating
muons which traverse the rest of the
apparatus will be picked up either in
four planes of drift chambers in the
outer barrel or in four planes of
streamer tubes in the endcaps, and
these tracks correlated with signals
from the central detector. A novel
feature of the barrel muon chambers
is the measurement of the longitudi-
nal coordinate (along the wire) by
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induced charge readout on a series of
specially shaped pads printed on the
inner surface of the chamber, giving
one millimetre resolution.
Complementary detecting power
close to the beam pipe will be pro-
vided by a pair of forward detectors,
each consisting of tracking cham-
bers to pick up slightly deflected par-
ticles and additional electromagnetic
calorimetry {lead-scintillator).

Data handling

The goal of the OPAL data hand-
ling effort is to ensure, at LEP turn-
on, a completely tested and debug-
ged data acquisition and analysis
system for rapid evaluation of phy-
sics results.

Assuming a LEP luminosity of
5 x 1030 cm~—2 s~ and 4000 hours
of data taking per year at the requi-
site energy, roughly 3.5 million Z°
events would be recorded (about a

dozen have been collected at the
CERN proton-antiproton Collider so
far). While these figures might be
optimistic for initial operation,
OPAL’s design nevertheless keeps
this goal firmly in mind.

From some 45000 beam cros-
sings per second (22 microsec be-
tween bunches), less than one
‘good’ event per second can be ex-
pected. Thus the initial triggering and
selection procedures will have to do
a lot of filtering, and fast.

Inthe first level trigger, information
coming from all elements of the de-
tector is provided within 10 micro-
sec, leaving the remaining 12 micro-
sec before the next bunch crossing
for execution and resetting. Some
parts of the detector (e.g. the vertex
detector) will respond quickly, pro-
viding information within 2 micro-
sec, while others (e.g. the barrel
chambers of the outer muon detec-
tor) will take up to 5 times longer.
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Data from accepted events will be
passed to temporary buffer storage
for the second level of processing to
further reduce background. High lev-
el processors, carrying out on-line
calculations, are envisaged. Given
the readout speed of the first level
trigger, about 10 millisec per event
will be available for this stage of the
data handling without incurring any
deadtime.

Even before recording the data on
magnetic tape, fast emulators might
be able to flag rare event types,
which could then be diverted to a
special output stream.

With the excellent position and en-
ergy loss measuring power of its
central detector for charged parti-
cles, together with the good energy
resolution of its electromagnetic ca-
lorimeter, OPAL is well set both to
study a wide range of physics and to

"seek out and explore the new
phenomena which hopefully will ap-
pear under LEP conditions.

Maurice Cosandey — the challenge of
matching SIN’s ambitions to its resources.
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10 years of SIN

The Schweizerisches Institut fur
Nuklearforschung (Swiss Institute
for Nuclear Research, or SIN) proudly
celebrated its 10th anniversary ear-
lier this year. Welcoming the au-
dience at a reception on 22 June,
Swiss Federal Councillor Alphons
Egli recalled that only about one
human lifetime ago was it demon-
strated that the atom, despite its
name (from the Greek for indivisible),
could in fact be split. Since then,
questions arising from this discovery
have continued to fascinate research
workers all over the world.

Turning to the work of SIN, Egli
explained how the Institute is at-
tached to the Swiss Federal Institute
of Technology and was conceived as
aresearch centre for all Swiss univer-
sities. The collaboration of groups
from foreign universities, especially
the important contribution from Fed-
eral Germany, is an important ele-
ment of its research programme.

With its applications projects, for
example, in the field of nuclear medi-
cine, SIN is demonstrating that the
results of research can turn out to be
of considerable benefit to industry
and society, even if its initial motiva-
tion is purely scientific.

Adding his congratulations, form- .
er Swiss Secretary of State Ray-
mond Probst reviewed Switzer-
land’s impressive contribution to in-
ternational science and technology,
including of course CERN, the first
international scientific organization
to emerge, and the last 30 years
have shown what a united Europe is
capable of. Connections made
through science have become a fac-
tor in political stability and economic
wellbeing. But international collabo-
ration in no way reduces the need for
a country’'s own efforts. Quite the

contrary is true, and SIN is among the

best demonstrations of this.
Ernst Heer of the University of
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Geneva and Chairman of the Adviso-

ry Board of SIN spoke on behalf of
the users. He stressed the impor-
tance of SIN both for Switzerland and
on the international scene, and drew
a parallel with the Federal Republic of
Germany, with its highly successful
national high energy Laboratory at
DESY in Hamburg. He then sketched
the history of the last decade in phy-
sics, and described the role of me-
dium energy physics in looking for
rare or ‘forbidden’ events; SIN has a
very good reputation in this field,
having amongst other facilities its
muon channels and polarized beams
and targets. Pion reactions and ab-
sorption in nuclei, nucelon-nucleon
scattering, pion production and scat-
tering can all be studied. Work is
done in solid state, chemistry, biolo-
gy and medicine.

For the future, the high level of
activity at SIN has to be maintained,
continued Heer, and the new injector
and other improvements will play a
vital role. Looking further ahead, the
central installations have to be up-
graded and extended, as has been
done at CERN and DESY. Prof. Heer
closed by thanking those who have
worked at SIN, its authorities and its
director, J.-P. Blaser; and paid tri-
bute to the memory of Hans Willax,
whose name is so closely linked to
the accelerator, and who did not live
to see the anniversary celebration.
Finally, on behalf of the users, he pre-
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SIN Director J.-P. Blaser — ten bottles of
wine from Laboratory users.

sented Blaser with ten bottles of
wine, one for each year of SIN’s ser-
vice; nine bottles came from the nine
Swiss institutes that use SIN, each
from vineyards of the corresponding
Canton, and one from the other side
of the Rhine as a sign of appreciation

- from the German community.

Maurice Cosandey, Chairman of
the Board of the Swiss Federal Insti-
tute of Technology, underlined SIN's
unique position in Switzerland. As
well as amply fulfilling its role in nu-
clear physics education and re-
search, SIN has also contributed to
work in other fields, particularly in
superconductivity, radioisotope pro-
duction and cancer radiotherapy. Ex-
pertise in superconductivity was first
developed for the installation of
muon channels at SIN; it. has since
been applied to pion radiotherapy
and to the ‘Large Coil Project’ with
the International Energy Agency. Ra-
dioisotopes are routinely produced

with the injector beam for use in
industry and medicine. The pion ra-
diotherapy project is still at the ex-
perimental stage; for the moment it
is not clear whether pions can be pro-
duced cheaply enough for routine
therapy. Prof. Cosandey concluded
by looking forward to the commis-
sioning of the new injector, which
will deliver proton beams of milliamp
intensity.

SIN enters its second decade of
operations full of ideas and promise.
Perhaps the main problem in the
coming ten years will be to match the
Institute’s ambitions to its re-
sources, added Cosandey.

Chairman of SIN Advisory Board Ernst Heer
— maintaining a high level of activity at SIN.
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ISOLDE looks forward

The original ISOLDE on-line isotope
separator at the CERN 600 MeV
Synchro-Cyclotron (SC) was com-
missioned in 1967 and worked suc-
cessfully until being essentially re-
built in 1973/74 at the same time as
the SC was upgraded to give higher
extracted intensities. Since then
there have been continual improve-
ments to practically every aspect of
the facility, but two fundamental lim-
itations appeared ; the lack of running
time for experiments and the lack of
space to house those experiments.
At the end of the 1970s and the early
1980s, ISOLDE-2 used close to 250
shifts per year but it became clear
that this was the maximum the facil-
ity could handle.

At about this time the CERN man-
agement decided the SC should be-
come more and more an accelerator
dedicated to ISOLDE experiments,
with the aim of doubling the time allo-
cation to 500 shifts per year. In order
to achieve this increase it was neces-
sary to build a second target station
and a second isotope separator
since the existing facility was already
saturated. Several possibilities were
discussed during 1978/83 and final-
ly a solution emerged whose cost
was reasonable: the new target sta-
tion to be situated in the SC Hall, with
the new isotope separator sending
beam to the existing Proton Hall, a
room several times larger than the
present cramped, underground
zone. This proposal was approved
by CERN and the ISOLDE Collabora-
tion in December 1983 and is at pre-
sent being actively implemented in a
collaborative effort by several
ISOLDE member Laboratories, the
CERN-ISOLDE group and the CERN-
SC group. An important point is that
ISOLDE-2 operation will continue
throughout the preparation for the
new ISOLDE-3, although there is ine-
vitably some slowdown due to lack
of manpower. Design of the new
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installation is at an advanced stage
and it is hoped that the first beam
might be obtained towards the end
of 1985.

To prepare the way for the ex-
tended ISOLDE installation, the
ISOLDE collaboration organized a
workshop entitled 'On-line in 1985
and beyond — a workshop on the
ISOLDE programme’, from 18-
22 June in Zinal, Switzerland, and
chaired by P. G. Hansen of Aarhus.
The aim was to review present and
future research perspectives, and
around 100 physicists from Europe,
North America and China joined in
the intense discussions in the beauti-
ful setting of the Swiss Alps.

The programme began with a re-
port on the progress of the construc-
tion of the new ISOLDE separator,
presented by CERN project leader
B. W. Allardyce. The new separator,
which will be operated in a push-pull
mode together with the present one,

P. G. Hansen of Aarhus (right), chairman
of the Zinal workshop, in congenial
discussion with CERN Research Director
R. Klapisch.

is a medium-current machine charac-
terized by extremely good mass-re-
solving properties. With the new in-
stallation in operation, ISOLDE will
be able to accept 4000 hours of
beam time per year and will produce
a large variety of radioactive
beams.

H. L. Ravn, CERN, made an exten-
sive summary of present and future
ISOLDE beams and indicated that
beams of almost all elements below
uranium may become available with-
in a few years. The interest of the
physics community in the research
possibilities was clearly demon-
strated from the large number of
contributions with new ideas for the
scientific programme. Proposals for
the construction of new on-line iso-
tope facilities in Canada and Germa-
ny emphasized the importance of
this field of research and the need for
more experimental beam time.

The topics discussed included nu-
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At the recent workshop on the possibilities
with CERN’s new ISOLDE on-line isotope
separator facilities, held at Zinal in the Swiss
Alps, Alvaro de Rujula, left, chaired the
session on astrophysical and other
fundamental applications.

clear, atomic, solid-state, particle
and astrophysics as well as isotope
separator techniques, new ideas for
storage rings and post acceleration
of radioactive beams.

The largest number of contribu-
tions were those dealing with differ-
ent types of laser spectroscopy on
exotic atoms. R. Neugart, Mainz, re-
viewed experiments using collinear
laser spectroscopy which is one of
the most successful current pro-
grammes at ISOLDE. These experi-
ments, which determine nuclear
spins, moments and mean square
charge radii (from isotope shifts),
have collected alarge amount of data
over the past years. This programme
has an even more exciting future in
the light of new target developments
and a possible increase in the sensi-
tivity of laser techniques. An inter-
esting new laser technique was pro-
posed by V. S. Letokhov, Moscow,
and S. Libermann, Orsay. Their idea
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is to detect optical resonances in col-
linear spectroscopy by field ioniza-
tion of atomic Rydberg states (al-
most hydrogen-like levels with outer
electrons lying close to the ionization
limit).

S. P. Mgller, Aarhus, described a
small heavy-ion storage ring now un-
der construction at Aarhus which will
be unique of its kind. A great variety
of laser and atomic physics experi-
ments will be possible, and with very
high optical resolution. Similar tech-
niques can be applied at a later stage
at ISOLDE to store radioactive ions.
Recirculation of the radioactivity will
mean an effective intensity gain of a
factor of at least 108.

The contributions and proposals
for experiments in nuclear physics
reflected the strong influence of re-
cent experimental and theoretical de-
velopments in nuclear and particle
physics that have raised many funda-
mental questions. One example is

the observed quenching of the Ga-
mow-Teller strength, observed in
the positron decay of proton-rich
nuclei. This quenching, which has
been observed in a series of proton
to neutron reaction experiments,
may partly be due to the role of the
delta (1236) resonance in nuclei.
Another interesting development is
the discovery that intrinsic reflection
symmetry is spontaneously broken
in the ground states of certain heavy
nuclei. This could lead to stable octu-
pole deformation of the nuclear
ground state. Experiments to search
for fingerprints of such nuclear
states, revealing themselves as, for
example, low energetic parity doub-
lets, were proposed by G. Lgvhgid-
en, Bergen, and W. Kurcewicz, War-
saw.

The highlights in the study of nuclei
far from stability include the discov-
ery and studies of new nuclear decay
modes such as delayed particle em-
ission processes (protons, two-neu-
trons, etc.) and ground state proton
radioactivity. Recently, carbon 14
emission was discovered by a team
from Oxford studying the decay of
radium 223. B. Price, Berkeley,
pointed out that the variety of beams
available at ISOLDE, combined with
his plastic track detector techniques,
would be the ideal combination for a
systematic study of the occurrence
of this new decay mode. On 4 July,
Price showed that he was right since
his first test experiment at ISOLDE
found the second case of carbon 14
radioactivity, this time radium 222
(and 224).

In the session devoted to astro-
physical and other fundamental ap-
plications, W. Hillebrandt, Munich,
pointed out that nuclear data of key
importance for our understanding of
the origin of the chemical elements is
still required. Some of these would
easily be available at ISOLDE in the
coming years. In the same session,
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F. Calaprice, Princeton, discussed
experiments with oriented radioac-
tive isotopes where magnetic and
electric dipole moments could be
measured with NMR methods. A
non-zero electric dipole moment can
arise only through violations of parity
and time-reversal invariance. Cala-
price suggested the element radon

(Z = 86) as the most interesting case
for future experiments.

Use of radioactive probes in solid
state physics is a very rapidly devel-
oping field with great potential for
novel experiments. The solid state
physics session began with an excel-
lent review by E.Recknagel, Kon-
stanz, who pointed to interesting ap-

Exotic radioactivity

It is beginning to seem as
though there are nearly as
many kinds of radioactivity
as there are nuclei.

According to the textbooks
of just a few years ago, four
kinds of radioactivity can be
seen: alpha decay (emission
of a helium nucleus), beta
decay (emission of an elec-
tron), gamma decay (emission
of a photon) and spontaneous
fission (when a big nucleus
splits into two smaller ones).

Now all that has changed,
and studies of rare isotopes
are turning up more and more
‘exotic’ decays. For example
an experiment at the UNILAC
heavy ion machine at GSI|
(Gesellschaft fiir Schwer-
ionenforschung) Darmstadt
(see October 1981 issue,
page 357) saw nuclei decay-
ing with the emission of a
single proton.

One of the most prolific
isotopes for producing un-
usual nuclear decay modes
is lithium 11. This has large
energy ‘windows’ for a num-
ber of different decays and
over the past five years has
provided examples of the
emission of two and three
neutrons as well as helium
6 nuclei. These decays were
‘beta-delayed’ — occurring

only from intermediate ex-
cited states (in beryllium 11)
such as are formed as a re-
sult of beta decay.

Several years ago, it was
predicted that beta-delayed
emission of tritons (hydrogen
3 nuclei) could occur for many
highly neutron-rich nuclei. Of
these nuclei, today only lith-
ium 11 and helium 8 can be
produced in substantial
enough yields for detailed
experiments.

At the ISOLDE on-line iso-
tope separator at the CERN
Synchro-Cyclotron lithium 11
beams were produced by the
fragmentation of a uranium
target by 600 MeV protons.
Energy and energy loss
measurements were carried
out by a silicon surface barrier
detector and a proportional
counter respectively.

From an 11-hour exposure

(6 x 106 lithium 11 ions), the

energy loss versus energy
spectrum showed twelve
events corresponding to tri-
ton emission.

Earlier this year, an experi-
ment at Oxford saw carbon
14 emission in the breakup
of radium 223, which was
soon followed up by a study
at ISOLDE which found that
carbon 14 emission takes
place in radium 222 and 224.
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plications such as defect studies in
metals, lattice location of impurities,
surface studies and internal tracer
diffusion.

The ISOLDE collaboration chair-
man, H. J. Kluge, Mainz, gave a sum-
mary of the workshop. He empha-
sized the rapid growth of the field
and how the many new proposals -
made at the workshop require facili-
ties such as the extended ISOLDE
installation. He also welcomed the
healthy competition that will be pro-
vided if new facilities proposed in
Canada and Germany are con-
structed.
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Readership survey

A big “thankyou’ to the many people
who completed and returned the
readership survey form distributed
with our March issue. It is some ten
years since we last had such exten-
sive feedback from our readership
and the high response enabled us to
achieve our aims — to get a better
idea who reads the CERN Courier
these days and to check readers’
reactions to the level and style of the
journal. It also enabled us to refresh
our ageing mailing lists (though it
may take us a while to complete the
updating).

The forms came rolling in from all
over the world over several months
(enriching several local stamp collec-
tions with replies from as far afield as
Papua-New Guinea, Zaire, Burundi,
etc.). From a total of 17 200 distri-
buted copies of the journal, we re-
ceived just over 3000 completed
questionnaires. This corresponds to
a 17.5 per cent response level, unu-
sually high for this type of survey. In
fact if we subtract the response to
the 4 000 copies distributed within
CERN itself (which was a disappoint-
ing 2 per cent), the response level
rises to 22 per cent.

The survey showed that, on aver-
age, each copy is read by 3.2 people
implying that the total readership isin
excess of 50000. Library copies
apart, the record for the number of
readers came from an address in the
People’s Republic of China where fif-
ty people regularly read a single
copy. We now send along a few
extral About 40 per cent of readers
absorb the journal ‘from cover to
cover’, 50 per cent read some of the
articles, while the rest have a quick
glance through.

The majority of readers (32 per
cent), not surprisingly, work in high
energy physics. In fact, if the esti-
mate of the world high energy phy-
sics population as some 5000 peo-
ple is correct, CERN Courier reaches
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every one of them. The next large
category of readers is the teaching
profession (21 per cent), with indus-
trialists (12 per cent) in third place.

Much more important for the CERN
Courier editors than the readership
statistics was the question which
sounded out readers’ reactions to
the level of the articles, and it was
here that the most gratifying res-
ponse was received. 96 per cent of
readers judge the level to be ‘satis-
factory’. This agreeable state of af-
fairs was reinforced by a large num-
ber of readers who added comment
at the end of the questionnaire.
These were almost without excep-
tion very complimentary. One reader
from San Francisco summed it up
succinctly stating ‘It is exactly the
right level required to follow fairly
closely the development and pro-
gress in the field for people who do
not want to become too involved’.

Many readers stated explicitly that
they consider CERN Courier ‘excel-
lent” or that they look forward to
reading it every month, and the most
regular message was ‘carry on the
good work’. There were compli-
ments on our coverage of news from
Laboratories throughout the world
which we pass on with pleasure to
our correspondents, listed inside the
front cover of the journal.

There were also constructive com-
ments on content which we will try
to keep in mind. Quite a few readers
expressed a wish for- more general
surveys of the field, frequently citing
the November 1983 issue on the
W/Z discoveries as an example.
Others requested references for
further reading. Others reminded us
to be careful of overuse of acro-
nyms.

Another impressive feature was
the fervour with which readers from
areas of the world where there are no
high energy physics facilities, and
where the flow of information is less

smooth, expressed their apprecia-
tion of the journal. To an extent that
the editors had not realized, it is clear
that CERN Courier provides a special
service in these regions.

The unfavourable comments were
also interesting. A few readers
reacted strongly to what they per-
ceive as an exaggeratedly pro-CERN
bias (almost balanced by internal
CERN comment that we are obvious-
ly pro-Americanl). Itis inevitable that
we pick up more information on
CERN activities than on other Labor-
atories, given our geographical loca-
tion. And recently the range and liv-
eliness of the CERN programme has
merited more attention. Neverthe-
less the aim is a balanced coverage
of the field. A few readers protested
that our style is too ‘rosy’ in project-
ing the work and pomp of high ener-
gy physics. Well, we think that such
projection is a recognized part of our
mission but we hope we do not go as
far as the average ‘house journal’
which we have heard described as
‘like going down in warm maple sy-
rup for the third time".

The results of the survey are most
gratifying and encouraging. It seems
that the CERN Courier is widely read
and appreciated and is fulfilling well a
specific need. Most of the credit for
sustaining the reputation of the jour-
nal now rests with Gordon Fraser
who has been doing the lion’s share
of the work for some time. It is a
great stimulus to our work to have
the support which has been so
warmly expressed in the readership
survey. Special thanks are due to
Henri-Luc Felder who drew up the
questionnaire, and Monika Wilson
who coolly processed and painstak-
ingly analysed the 3 007 replies.

Brian Southworth
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Around the Laboratories

CORNELL

Improved accelerating
performance from
superconductors

Superconducting radiofrequency
techniques hold the key to the higher
accelerating fields required for the
big machines of tomorrow. Progress
was highlighted by the recent Inter-
national Workshop at CERN, which
included a thorough survey of the
vigorous development programmes
underway at major Laboratories
throughout the world. We follow up
the report of this Workshop (see
October issue, page 331) with en-
couraging news of the work going on
at Cornell.

The superconducting radiofre-
quency group at Cornell has
achieved high accelerating electric
fields that demonstrate the possibili-
ties of superconducting cavities as
practical accelerating devices for fu-
ture high energy electron storage
rings. Record accelerating gradients
of 8 and 15.3 MV/m were observed
in two 1500 MHz five-cell cavities
fully equipped with the input and
higher order mode couplers required
for accelerator operation. At the
same time, a magnetic field of
850 gauss, corresponding to an ac-
celerating field of 18.2 MV/m in a
five-cell cavity, was achieved in a
single cell 1500 MHz cavity.

Recently the Cornell group has
been developing cylindrically sym-
metric ‘elliptical’ cavities which are
easier to construct than the earlier
‘muffin-tin’ design. The new cavities
are made of reactor grade niobium
that is pretreated with yttrium to re-
move interstitial impurities and raise
the thermal conductivity by a factor
of three. The higher thermal conduc-
tivity tends to stabilize the surface of
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By attaining accelerating fields of up to

15.3 MV/m, these five-cell superconducting
radiofrequency cavities developed at Cornell
could point the way towards improved
performance at future big electron storage
rings.

(Photo Cornell)
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the cavity against loss of supercon-
ductivity due to the presence of sur-
face defects. The cavities are con-
structed by electron beam welding
preformed half shells using a ‘rhom-
bic raster’ parameter which is a sub-
stantial improvement over previous
techniques. )

Among other efforts to gather in-
formation on the maximum perfor-
mance of this design, a single-cell
cavity was studied in nine separate
cold tests, each with a fresh surface
preparation. The low-field quality
factor (Q) values at a temperature of
1.5 K ranged between 1x 10 to
5.8 x 10" with an average of
2.4 x 10'0. The peak surface mag-
netic fields ranged from 400 to
850 gauss, with an average of
570 gauss. The average and maxi-
mum magnetic field represent a sub-
stantial improvement over the maxi-
mum fields in the neighbourhood of
300 gauss typically found in pre-
vious experiments. The peak surface
electricfields in this single cell ranged
between 16 MV/m and 34 MV/m
with an average of 23 MV /m. If com-
parable surface fields were available
in a five-cell unit, the corresponding
accelerating fields would range be-
tween 6.3 MV/m and 18.2 MV/m,
depending on whether electric or
magnetic fields were the limiting fac-
tor.

Although these single-cell results
are very encouraging, extrapolating

such results to a practical multi-cell
cavity has not always been straight-
forward. Besides the problem of
maintaining quality in the fabrication
of the individual cells of a multi-cell
cavity, performance can be lost in
welding cavities together. Further-
more, previous experiments indi-
cated that the waveguides neces-
sary to extract higher order modes in
practical accelerator cavities can de-
grade performance.

To test the new design under ac-
celerator operating conditions, two
five-cell cavities, each equipped with
two higher mode waveguides, were
prepared for a beam test in the CESR
storage ring. In tests, one of the two
modules reached an accelerating
gradient of 8 MV/m at a Q of
3x 109; the second one reached
15.3MV/m at a Q of 2 x 10°, with
the Q nearly constant at 4 x 10° be-
low 11MV/m. Previous perfor-
mance by multi-cell superconducting
cavities equipped with higher mode
coupling guides has been in the
neighbourhood of 4 MV/m.

With these results, practical su-
perconducting accelerating cavities
have reached a new performance re-
gime. If they can be reproduced un-
der accelerator operating conditions
and with the mass production of
such cavities, they are good news for
the big electron rings being built at
CERN (LEP), KEK in Japan (TRISTAN)
and DESY in Germany (HERA).
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The wiggler magnet now installed at
DORIS Il, showing its small component
samarium-cobalt blocks.

(Photo DESY)

DESY
Wiggling at DORIS

This summer, a 2 metre-long wiggler
magnet closed its magnetic teeth
around the slim beam pipe of the
DORIS Il storage ring, running with
60 milliamps of electrons at
3.7 GeV. Exactly 361 watts of emit-
ted photon radiation were imme-
diately registered in the beam direc-
tion — compared with 365 com-
puted from theory. This corresponds
to a factor of 10 to 50 — depending
on the photon energy — more than
the synchrotron radiation obtained
under similar angular conditions in a
normal bending magnet. Machine
operators were very happy to find no
deterioration of the beam or of the
running conditions. They also in-
jected new particles into the storage
ring without removing the wiggler
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magnets and did not find any prob-
lems.

(As well as running as an electron-
positron collider for particle physics
experiments, the DORIS Il ring at the
German DESY Laboratory also runs
periodically with just electrons, sup-
plying synchrotron radiation for HA-
SYLAB — the Hamburg Synchrotron
Radiation Laboratory.)

Wigglers for the production of
synchrotron radiation have already
beeninstalled in several Laboratories
(see March 1983 issue, pages 47-
49). Pioneer work was done on this
field by Klaus Halbach (permanent
magnet design) and by Hermann
Winick (designing and operating
wigglers for SSRL, the Stanford
Synchrotron Radiation Laboratory)
at Berkeley and Stanford. Winick
was previously at the Cambridge
(USA) Electron Accelerator, where
Ken Robinson had proposed using
wigglers to increase radiation damp-

ing of stored beams. Soviet physi-
cists also made early and original
contributions. In Western Europe,
wigglers were developed for ADONE
at Frascati, for DCI at Orsay, for
Daresbury and recently for LEP (see
June issue, page 191).

The wiggler now operating at DO-
RIS was designed in 1982 by Peter
Gurtler (from HASYLAB) and visitor
Alan Jackson from Daresbury. It is
optimized for the production of
synchrotron radiation in the particu-
lar conditions of the DORIS Il storage
ring. It was built at HASYLAB, and
installed at DORIS in April. One of the
problems which had to be overcome
was that particle injection takes
place just where the wiggler is in-
stalled!

Small permanent magnets built
from blocks of samarium-cobalt pro-
vide a field of .6 tesla with a gap of
34 mm. Four blocks form a period
132 mm long and the whole magnet
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is made of 16 periods. The opening
angle of the produced photon beam
is 2.2 mrad with 3.5 GeV electrons
and 1.5 mrad at 5.0 GeV.

While at low energy machines,
strong wiggler magnets are used to
shift the spectrum of the emitted
photons to higher energies, at DORIS
this is not necessary. The machine
already has an excellent spectral
range reaching hard X-rays, due to
the high energy of the circulating par-
ticles. At DORIS the wiggler can be
optimized to deliver higher photon
fluxes in the horizontal aperture.

The photon beam from the wiggler
goes into the main HASYLAB hall
(see May 1981 issue, page 157)
which is at present one of the best
facilities available for experiments
with synchrotron radiation. There
are 24 fully installed measuring sta-
tions using beams from the DORIS 1|
bending magnets. The new wiggler
beamline will cater for experiments in
the X-ray range, for surface structure
analysis (surface EXAFS, surface
Bragg diffraction and X-ray standing
waves) and in the soft X-ray region
for photoemission and photon sti-
mulated desorption experiments.
The latter will also help to under-
stand and solve vacuum problems in
electron storage rings.

There are new plans for an addi-
tional experimental hall at DORIS to
be supplied with a wiggler beam op-
timized for hard X-rays. This photon
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beam should be well suited for med-
ical applications like computer angio-
graphy of blood vessels in the heart
region (see March 1983 issue, page
47). The new facility is proposed to
be ready in 1986.

(From E.-E. Koch)

CERN
K-LEAR signal

The study of exotic atoms, in which
an orbital electron of a conventional
atom is replaced by an antiproton or
other negatively-charged particle,
can supply a wealth of detailed infor-
mation on nuclear forces and has
long been a speciality at CERN. The
availability of intense beams of low
energy antiprotons at CERN’s LEAR
ring considerably extended the pos-
sibilities with antiprotonic atoms
(see March issue, page 54).

Information on the forces at work
between protons and antiprotons
can be gleaned from the spectrosco-
py of the simplest exotic atom —
protonium or antiprotonic hydrogen
— with a proton and an antiproton
orbiting round each other under the
influence of their electromagnetic at-
traction.

Antiprotonic hydrogen can be
formed simply by stopping a beam of
antiprotons in a hydrogen target. Us-
ing liquid targets it is easy to stop all

End-on view of the ASTERIX detector at
the CERN LEAR Low Energy Antiproton
Ring which has succeeded in seeing the K
spectral lines from the lowest lying energy
level transitions in antiprotonic hydrogen.

In the centre can be seen the special X-ray
drift chamber which surrounds the hydrogen
gas target.

(Photo CERN 399.9.83)

the antiprotons, but most of the pro-
duced atoms undergo too many col-
lisions with the surrounding hydro-
gen molecules and annihilate before
reaching the ground state, leaving no
trace of low-lying spectral lines
which could provide vital information
on the strong forces.

Using hydrogen gas targets, colli-
sion effects are reduced by a factor
of about a thousand, so that in prin-
ciple the very soft (down to 2 keV.
and therefore difficult to detect) X-
rays from the lowest energy level
transitions can be reached. However
to stop the same amount of incident
antiprotons the target must be much
longer.

Even before the advent of LEAR,
an X-ray detector with large angular
acceptance and low threshold, used
with a gas target, succeeded in see-
ing the antiprotonic hydrogen ‘L’
lines — transitions to the energy level
just one rung up from the antipro-
tonic ground state. But the ‘K’ lines
— transitions down to the ground
state — remained hidden. There was
even speculation whether the ‘nu-
clear’ forces between protons and
antiprotons were so strong as to
completely mask the atomic ground
state.

The low energy antiprotons from
LEAR stop much more readily. For
antiprotonic hydrogen studies, all
LEAR groups use gas targets, while
new detectors and techniques were
developed. The ASTERIX (Antipro-
ton STop Experiment with tRigger on
Initial X-rays) experiment by a CERN
/ Mainz / Munich / Orsay / TRIUMF /
Zurich group constructed a ‘Spiral
Projection Chamber’ — an X-ray drift
chamber using a radially decreasing
electric field providing energy meas-
urement and three-dimensional lo-
calization of the produced X-rays.
Final annihilation products are picked
up in the outer DM1 magnetic spec-
trometer inherited from electron-po-
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The CERN Courier congratulates
Carlo Rubbia and Simon van der Meer of CERN,
who share the Nobel Prize for Physics 1984.

sitron colliding beam experiments at
Orsay. An Amsterdam / Birmingham
/ Rutherford / William and Mary Col-
lege collaboration uses a specially
developed silicon detector, while a
Karlsruhe group employs a novel
technique in which antiprotons rotat-
ing in a magnetic field spiral inwards
as they lose energy due to gas colli-
sions, accumulating at a central re-
gion viewed with a semiconductor
detector.

In the analysis of about 150 000
antiprotons annihilating into neutral
particles, the ASTERIX group finds
some 4000 X-rays due to the atomic
L lines (clustered around 2 keV), and
about 200 of the long awaited K
transitions to the atomic ground
state. The first K line is at about
8.8 keV, showing that the ground
state in antiprotonic hydrogen is
shifted upwards from its ‘theoretical’
(electromagnetic) level by about
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0.5 keV because of the strong inter-
actions between protons and anti-
protons. So while the opposite elect-
ric charges of protons and antipro-
tons attract, the strong interaction in
the protonium ground state is repul-
sive.

Another feature is the highly re-
duced yield of K X-rays compared to
the L lines. This shows that atoms
attaining the penultimate rung in the
energy level ladder have a very high
(greater than 95 per cent) probability
of annihilating. Only a small propor-
tion manage to emit a K X-ray and
attain the ground state.

Looking at the events producing
an L X-ray, the experiment is able to
analyse proton-antiproton annihila-
tions from states carrying one unit of
angular momentum (P wave). Zero
angular momentum (S wave) annihi-
lations were studied in detail two
decades ago in bubble chamber ex-
periments at CERN and Brookhaven,
and the comparison of the data wiill
be useful.

The antiprotonic hydrogen X-ray spectrum
in the ASTERIX experiment, showing how
the K lines are suppressed by proton-
antiproton annihilation.
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Physics monitor

Left, cross-section profile of a non-imaging
cone concentrator such as is used with
Cherenkov counters, and right, a
two-dimensional trough concentrator
suitable for use as a solar energy collector.

From Cherenkovs
to solar energy

Ever since the energy crisis of the
mid-70s, the use of cheap solar ener-
gy has boomed. In many countries,
even with quite modest climates, ar-
rays of flat-plate solar energy collec-
tors are used for low temperature
thermal applications.

However the intensity which can
be intercepted with a simple flat-
plate collector is of course limited by
the maximum solar flux on the
earth’s surface, about a kilowatt per
square metre, even under favourable
conditions. Even using subtle refine-
ments, the temperature which can be
attained with these systems is insuf-
ficient to achieve significant in-
creases in the efficiency of heat en-
gines.

To attain higher working tempera-
tures and increased efficiencies, the
collectors have to concentrate the
incident solar-energy into a much
smaller area. However problems of
geometrical optics limit the efficien-
cy of mirror systems which produce
a reduced image of the sun.

An alternative approach has
emerged from work on coupling pho-
tomultipliers to Cherenkov counters
and other extended light sources.
Rather than producing an accurate
image of the object, the main criteri-
on with these optical concentrators
is instead to bring the collected rays
together on a minimal area of sensi-
tive absorber.

For Cherenkov counters, these
non-imaging optical couplers are
cones whose cross-sections take
the form of tilted parabolic seg-
ments. For solar energy applications,
these cones have to be accurately
positioned and guided to follow the
sun. This is avoided with a (tilted)
parabolic trough design. With its
long axis aligned East-West, such a
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collector can achieve moderate con-
centration (up to a factor of ten) with-
out following the sun, and can even
maintain useful concentrations (fac-
tor of two) maintaining a fixed posi-
tion all year.

The basic tilted parabolic trough
design has now been considerably
refined. Non-evacuated collectors,
where a high temperature is not the
main objective, outperform the clas-
sic flat-plate collector. For high per-
formance, dewar-type vacuum con-
tainers are used for the outside walls,
with production models having high-
ly integrated components. Such ver-
sions have been introduced in the US
and in Switzerland, while develop-
ment work on non-imaging optics
and its applications continues in uni-
versity laboratories throughout the
world.

(From information supplied by Ro-
land Winston, Enrico Fermi Institute,
University of Chicago)

Synchrotron radiation
in the Soviet Union

Ingold Lindau, Associate Director of
the Stanford Synchrotron Radiation
Laboratory, was one of the two US
participants at the National Synchro-
tron Radiation Conference heldin No-
vosibirsk in July. The meeting was
attended by 200 Soviet scientists
and about a dozen international visi-
tors. The working language was
Russian, but simultaneous transla-
tion into English was available. Here
is an update on the present situation
on facilities for synchrotron radiation
research in the USSR, culled from
Prof. Lindau’s excellent trip report.
At the Novosibirsk Institute of Nu-
clear Physics itself, two electron
storage rings are used intermittently
for such research. The first is VEPP-
2M which is a dedicated radiation
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source for some 40 days per year. It
then operates at 750 MeV with typi-
cal currents of 50 mA and beam life-
times of 3 to 4 hours. Six exper-
imental stations are in operation and
four more are nearing completion.
One is heavily used for X-ray litho-
graphy (including wafer exposures
for integrated circuits) and a further
large experimental area for lithogra-
phy is being built, intended mainly for
industrial use. Other research in-
cludes spectroscopy — reflectivity
and luminescence measurements —
with photoelectron work on surfaces
and interfaces under preparation.

A helical undulator, yielding circu-
larly polarized light, had been in-
stalled in one of the straight sections
but is now removed in a ring reconfi-
guration. Intended for operation in
1986 is a 7.8 T superconducting un-
dulator which is nearing completion
in the Institute workshop. The devel-
opment of undulators and optical
klystrons as radiation sources is par-
ticularly interesting.

The second storage ring is VEPP-4
which is used for synchrotron radi-
ation research in a dedicated mode
for 40 days per year and in a parasitic
mode for the rest of the time when
the primary aim is particle physics. It
typically operates at around 5 GeV
with 30 mA beams and lifetimes of
6 hours or more. Six stations are de-
voted to X-ray work (EXAFS, diffrac-
tion, small-angle scattering, angio-
graphy, microscopy). There is excel-
lent work in trace element analysis,
dynamical processes in materials,
and scanning microscopy.

The Novosibirsk Institute has also
built a 450 MeV ring, called Siberia-I,
for the Kurchatov Institute in Mos-
cow. Operational responsibility was
handed over in February of this year
when the design current of 100 mA
was achieved. However operating
currents are usually limited to some
80 mA and reliability still needs to be
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improved. The main problems are
bad vacuum and poor injector
matching. Sixteen beamlines can be
installed around the ring and two are
in operation. A second ring, Siberia-
Il, is being planned for 2.5 GeV
beams; it is unlikely to be in action
before 1990.

At Yerevan the 6 GeV electron
synchrotron is used for synchrotron
radiation research for about 10 per
cent of the time with currents of
10 mA. There are three beamlines
(one for studying radiation effects
and biological diffraction, one for
EXAFS and spectroscopy, and the
third for small angle scattering).
There are plans fora 1.5 to 1.8 GeV
dedicated machine.

Wolfgang ‘Pief’ Panofsky and his wife
Adele proudly display the medal received
during the ceremony in which he was
awarded the degree of Doctor of Natural
Sciences honoris causa by the University
of Hamburg.

(Photo P. Waloschek)

1

People
and things

Panofsky stands down

A landmark event took place at
Stanford on 3-4 August in the form
of a 'Pief-fest’, a celebration
tacked onto the end of the tradi-
tional annual Stanford Linear Accel-
erator Center (SLAC) Summer Insti-
tute to mark the retirement of
Wolfgang ‘Pief’ Panofsky as the
Laboratory’s Director.

This was no ordinary retirement.
As Stanford University President
Donald Kennedy once said, ‘If the
institution is the shadow of the
man, in the case of Pief Panofsky
that shadow is two miles long.’

Friends and colleagues gathered
to pay tribute to a man who, as
well as pioneering the use of big
electron machines and creating
the SLAC Laboratory, is also
known all over the world through
his contributions to physics, his
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To mark the retirement of Wolfgang ‘Pief’
Panofsky as Laboratory Director, the
Stanford Linear Accelerator Center (SLAC)
was recently the scene of a ‘Pief-fest’. Here
new SLAC Director Burt Richter holds aloft
a framed photo of Panofsky at his desk,
presented on behalf of SLAC and Berkeley
users by John Matthews, left.

(Photo Joe Faust)

teaching, his deep involvement in
science policy, and his steadfast
commitment to peaceful inter-
national collaboration. He also
holds the honour of being one of
the few physicists to be profiled
by ‘Playboy’ magazine, which dub-
bed him ‘arguably the brightest
man in the world’.

At the Pief-fest, SLAC Deputy
Director Sidney Drell declared
‘Pief’s achievements and leader-
ship are so important, so extensive
and diverse that there is an almost
endless list of reasons for us to
welcome this opportunity to be
here today to honour him. But per-
haps no reason is more compelling
than the warmth of our affection
for this friend we all cherish.

‘l am amazed at the invariance
principles that characterize all of
Pief’s actions and interactions,’
Drell continued. ‘His optimism, his
warmth, his patience, his integrity,
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his kindness, his courage, and his
persistence — like the gravitational
constant or the fine structure con-
stant — haven't wavered or altered
one bit during all these years.
Neither have his clothes, habits or
geometry!’

Panofsky’s successor as SLAC
Director is Burt Richter, who was
master of ceremonies for a series
of tributes to Panofsky at SLAC’s
Family Day, culminating in the dedi-
cation of a grove of redwood
trees, given by the SLAC staff as
a symbol of affection and respect.

In September, Panofsky travelled
to Europe where he was one of
the principal speakers at the cere-
mony to mark the 25th anniversary
of the German DESY Laboratory
in Hamburg (an event which will
be covered in our December issue).

On 25 September, the former
SLAC Director was awarded the
degree of Doctor of Natural

Sciences honoris causa by the Uni-
versity of Hamburg. In his speech,
Panofsky underlined the common
interest in electron accelerators at
Hamburg and Stanford.

The occasion was especially apt
as Hamburg was the city in which
Panofsky grew up, and his father,
Erwin, was one of the University's
first professors, teaching the his-
tory of arts.

Ernst Stueckelberg

Ernst Stueckelberg, giant of mod-
ern theoretical physics, died in
Geneva on 4 September. His in-
fluential work spanned wide areas,
including molecular spectroscopy,
relativity and thermodynamics as
well as particle physics and field
theory. In the late 1930s, he was
among the pioneers already apply-
ing the nascent theory of quantum
fields long before the advent of
the powerful techniques which
emerged in the 1940s. The classic
work ‘Introduction to the Theory
of Quantized Fields’ by N. N. Bo-
goliubov and D. V. Shirkov expli-
citly underlines Stueckelberg’s
subsequent role in developing the
modern formulation of quantum
field theory.

In 1953, he went on to lay the
groundwork for the renormalization

Ernst Stueckelberg.
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Historic picture of the four Chairmen of the
Directorate of the German DESY Laboratory
since its foundation 25 years ago. Left to
right and in order of term of office, Willibald

Jentschke, Wolfgang Paul, Herwig Schopper

and current Chairman Volker Soergel. All
four have also participated significantly in
CERN affairs, Schopper of course being the
current CERN Director General. The picture
was taken at the celebrations for the 25th
anniversary of the foundation of DESY
(report in our next issue).

(Photo DESY)

group, so profitably exploited in
condensed matter physics as well
as particle physics. During the last
twenty years of his life, he turned
his attention to thermodynamics,
and in 1976 he received the pres-
tigious Max Planck Award from
the German Physical Society. In
addition to his contributions to
physics he will be long remem-
bered for his scientific integrity
and rigour.

Design centre for Superconducting
Super Collider

The University of California’s La-
wrence Berkeley Laboratory has
been chosen as the host institution
for the Central Design Group for
the Superconducting Super Collider
(SSC) — the 20 TeV colliding beam
accelerator recommended for con-
struction by the US Department
of Energy’s High Energy Physics
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Advisory Panel (HEPAP). Maury
Tigner of Cornell is the Group’s
director.

Design work for the accelerator
will take about three years, and
construction would require an addi-
tional six years. The total construc-
tion cost of the project is esti-
mated at approximately $3000 mil-
lion.

The choice of location for the
design centre in no way affects
the eventual choice of a construc-
tion site for the SSC. Vigorous
competition is already developing
for that honour. The location will
be determined in part by the exten-
sive land requirements for an accel-
erator ring expected to be up to
100 miles in circumference.

The Department of Energy de-
cided to proceed with research
and development for the SSC after
a reference design study was sub-
mitted earlier this year. DOE has

1959 - Griindung von D

commissioned the Universities
Research Association (URA), an
organization of 54 leading research
universities, to take responsibility
for the research and development
phase. URA has created a Board
of Overseers chaired by Boyce
McDaniel of Cornell.

The SSC Central Design Group
at Berkeley is responsible for the
direction and coordination of all of
the first phase of activities — pre-
paration of the conceptual design,
performance of backup research
and development, preparation of
site criteria, preparation of the
construction plan proposal and
other activities essential to devel-
oping an acceptable SSC proposal
for Department of Energy approval.
The actual design work and other
research and development tasks,
however, will be carried out at
many research centres throughout
the US.
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The elements of the Fermilab Collider
Detector begin to come together. Above,
the large superconducting coil for the
detector slips out of the belly of the
transport plane. The coil was designed by
Fermilab, Tsukuba University and Hitachi,
funded by Tsukuba and built at Hitachi.
Below, the magnet (3 m in diameter and
5 m long) at Fermilab. With its iron yoke
in place, it is designed to provide a field of
15 kilogauss at a current of 5000 amps.
The coil has been tested to 2800 amps in
Japan.

Earlier this year Presidential
science adviser George A. Key-
worth, testifying before the House
Committee on Science and Tech-
nology, called the physicists’ deci-
sion to focus on the SSC ‘a bold
step... | believe such a project has
strong merit if it can be designed
and built for a reasonable cost, in
a reasonable time frame. We're
proposing that we begin the pro-
cess of trying to find out.”’

After a period of initial ground-
work, SSC plans are beginning to
crystallize, and we will be carrying
much more news of this ambitious
new project in the months to
come.

Meetings

The fifth Topical Workshop on
Proton-Antiproton Collider Physics
will be held in Saint-Vincent, Aosta
Valley, Italy, from 25 February to

2 March 1985, continuing the se-
ries of noteworthy meetings (Rome
1983, Bern 1984). The number of
participants will be limited to about
300, with priority being given to
physicists active in the field. Fur-
ther information from Mario Greco,
Laboratori Nazionali, INFN, C.P.
13-1-00044, Frascati, Italy, or Ru-
dolf Béck, EP Division, CERN, 1211
Geneva 23, Switzerland.

The local users’ organization at
the Stanford Linear Accelerator
Center is organizing a Workshop
on Electron-Positron Physics at
High Luminosities, to be held at
SLAC from 30 November to 1 De-
cember. Its object is to review the
physics possibilities opened up by
the ‘microbeta’ installation sched-
uled to be operational at the PEP
electron-positron ring in 1986.
Information from Jeffrey Weiss,
c/o Helen Mogilev at the Work-
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shop Secretariat, SLAC, Bin 96,
Stanford University, Stanford,
California 94305, USA.

The Aspen (Colorado, USA) Center
for Physics announces a Winter
Physics Conference Series — Col-
lider Physics at Ultrahigh Energies
from 6-12 January 1985 and Elec-
troweak Interactions from 13-

19 January. Attendance is limited
to invited participants. Information

from Prof. Martin Block, Physics
Department, Northwestern Univer-
sity, Evanston, lllinois 60201,
USA.

On people

To mark the 80th birthday of

D. Ilvanenko of Moscow University,
his colleagues organized a sympo-
sium in October, featuring presen-
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tations and discussions by Soviet
scientists on ‘the Modern Picture
of the World’. Prof. Ivanenko be-
gan to make his mark on the So-
viet theoretical scene at the end
of the 1920s, and his subsequent
work has spanned many areas of
theory, including nuclear forces,

synchrotron radiation, gravitation...

As well as being the author of two
books, he has played a major role
in scientific publishing. In 1932 he
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was the organizer of a central So-
viet physics journal in western lan-
guages, and he has served on the
editorial boards of both Soviet and
foreign journals.

75 on 50

To mark the 75th birthday of Italian
physicist Gian Carlo Wick, Soviet
researchers S. M. Bilenky and

Above, the two endpieces of the Fermilab
Collider Detector magnet superstructure

are welded together on the floor of the BO
pit which will house the complete detector.
Tests of the complete magnet are scheduled
for December. Below, work in progress for
the housing of the proton extraction system
to feed the new Fermilab antiproton source.

(Photos Fermilab)

B. Pontecorvo have written a sti-
mulating article ‘neutrinos from
decays of intermediate W and Z
bosons’, submitted to Nuovo Ci-
mento Letters.

Professors Pontecorvo and Wick
were among the honorary guests
of the National Meeting of the Ital-
ian Physical Society held in Bologna
earlier this year to mark the 50th
anniversary of Fermi’s first formu-
lation of the theory of nuclear beta
decay (see September issue, page
272). The other guests honoured
for their distinguished contributions
to the field of weak interactions
were Edoardo Amaldi, Milla Baldo
Ceolin, Gilberto Bernardini, Nicola
Cabibbo, Piero Caldirola, Carlo
Castagnoli, Marcello Conversi, Giu-
seppe Fidecaro, Ettore Fiorini,
Raoul Gatto, Alberto Gigli Berzolari,
Luciano Maiani, Giuseppe Occhiali-
ni, Emilio Picasso, Oreste Piccioni,
Giampietro Puppi, Franco Rasetti,
Bruno Rossi, Antonio Rostagni,
Carlo Rubbia, Giorgio Salvini, Clau-
dio Villi, Gleb Wataghin, Emilio
Zavattini and Antonino Zichichi.

CERN Collider
back in action

As this edition was going to
press, the CERN SPS proton-
antiproton collider was back
in action for physics for the
first time since the historic
run last year which produced
the Z particle and the first
evidence for the sixth (‘top’)
quark. This time, the Collider
is providing 630 GeV collision
energy, compared to the 540
GeV in previous runs, and
the initial collision rates are
good.
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RESEARCH ASSOCIATE POSITION

Duke University
High Energy Physics Group

The Duke high energy physics group has a
research associate position available starting
January 1985. There is the possibility of
teaching part time for applicants with appro-
priate qualifications. The tenure of the position
would generally be three years.

The research program at Duke consists mainly of
experiments run at CERN and FNAL. Charm and
beauty production is being studied using (1 +,
p+) p interactions in the momentum range
400 to 1000 GeV/c (CERN exp. NA-27, FNAL
exp. E-705 and E-743). A quark-gluon plasma
search using Pp collisions at Vs = 2 TeV will be
carried out at FNAL in 1986 (E-735).

Applicants should contact

A. T. Goshaw

EP Division at CERN or

W. D. Walker at Duke University
Durham, North Carolina 27 706

Duke University is an
Equal Opportunity/Affirmative Action Employer.

UNIVERSITY OF HOUSTON
Houston, Texas 77004 (713) 749-4612

Super-Collider

Accelerator Physics
and/or

Experimental Particle Physics

Two programs are being expanded. Positions are available for
Senior Scientists, Junior Scientists and graduate students to
work in either program, or a combination of both.

Accelerator physicists and graduate students are sought to
contribute to the design of the Superconducting Super
Collider (theoretical workers preferred.) An experienced
Director is also sought to develop a group involved in both
advanced accelerator R&D, and graduate studies in accele-
rator physics.

In addition, Junior Faculty, Post Doctoral Research Asso-
ciates, and graduate students are sought for experimental
particle physics.

Candidates are invited to apply for positions as:

Graduate Research Assistant @ Post Doctoral Research
Associate @ Accelerator Physicist ® Mechanical or Electrical
Accelerator Engineer @ Visiting Faculty in Accelerator Physics
® Faculty Position in Experimental High Energy Physics @
Position of Institute Director

Please address enquires to:
Roy Weinstein
College of Natural Sciences and Mathematics
Room 214 SRI
University of Houston
Houston, Texas 77004

The University of Houston, js an affirmative action/equal oppor-
tunity employer. )

ﬁoswocmkm. POSITION IN THE )
PHYSICS OF ULTRARELATIVISTIC
NUCLEAR COLLISIONS

The Physics Division of Los Alamos National Labortory
invites experimental high-energy or nuclear physicists
no more than 3 years past their Ph.D. to consider partic-
ipation in a large experiment to study the physics of
high-energy densities over extended nuclear volumes
using 200 GeV/A proton and oxygen beams from the
CERN SPS.

The NA34 experiment includes 4pi calorimeter cover-
age, lepton pair spectrometry and a large acceptance
magnetic spectrometer for inclusive charged particle/
photon measurements and two-particle correlation
studies.

The Los Alamos group is primarily responsible for the
implementation and operation of the magnetic spectro-
meter. The successful candidate will spend a significant
fraction of his/her time at CERN, involved in setup, run-
ning and data reduction. He/she will also be encouraged
to take responsibility in the analysis of the results.

Los Alamos postdoctoral appointments are for oneyear
with the option of renewal for a second year. U.S. citizen-
ship is not required.

To apply, send resume plus three letters of recom-
mendation and a brief letter describing your research
interests to:

N.J. DiGiacomo, MS D456 DIV. 85-E
Los Alamos National Laboratory
Los Alamos, New Mexico 87545
505-667-5570
uUniversity
of california 4N - — ———
A pp—v" v w w v = )

TOSUAUAMO'S

\ An Affirmative Action/Equal Opportunity Employer

BRUNEL UNIVERSITY
Department of Physics

LECTURESHIP

Applications are invited for the post of Lecturer in
Physics at Brunel University. Applicants should have a
good honours degree in physics and a higher degree in
experimental particle physics, nuclear physics or a
related discipline. Experience in the development and
use of particle detectors is highly desirable.

The successful candidate will be expected to play a full
part in the teaching and research work of the Depart-
ment. Opportunities exist for participation in collabora-
tive programmes of detector development for particle
physics and related applications, and in the non-
destructive testing of materials using a newly-acquired
10Ci, cobalt-60 source.

Initial salary, which will depend upon qualifications and
experience, will be on the Lecturers’ scale £ 7190 —
£ 14125 (under review) plus £ 1186 London Allow-
ance, with USS benefits.

Application form and further details may be obtained
from

the Personnel Secretary,
Brunel University,
Uxbridge, Middlesex, UB8 3PH,

on receipt of a self-addressed envelope. Closing date
for receipt of applications: 19 November 1984.

Brunel University is an Equal Opportunity Employer.
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UNIVERSITY OF HEIDELBERG

THE PHYSIKALISCHES INSTITUT
has an open

POSTDOCTORAL POSITION

in experimental physics. The initial appointment
will be for a period of 3 years with a salary
according to BAT. A later change to an appoint-
ment as Hochschulassistent (C1) is also possible.

The successful candidate should be able to
contribute significantly to the new field of high
energy nuclear collisions. He will be a member of
an international collaboration preparing an expe-
riment at the SPS at CERN.

Experience in experimental particle or nuclear
physics is desired.

Applications including a curriculum vitae and a
list of publications should be addressed before
November 15, 1984, to

Prof. Dr. H.J. SPECHT
Physikalisches Institut
der Universitat
Philosophenweg 12

D - 6900 HEIDELBERG

Werner-Heisenberg-Institute for Physics
at the Max-Planck-Institute
for Physics and Astrophysics
(Munich, Fed. Rep. of Germany)

POSITION IN
THEORETICAL PARTICLE
PHYSICS

The Werner-Heisenberg-Institute for Physics at
the Max-Planck-Institute for Physics and Astro-
physics invites applications for a permanent staff
position (BAT la) in Theoretical Particle Physics.
A strong basis and interest in recent develop-
ments in particle physics and field theory are
expected.

The application together with curriculum vitae, a
list of publications and the names of three
referees should be sent before January 15, 1985

to

Prof. Hans-Peter Diirr,
Werner-Heisenberg-Institut fiir Physik,
Max-Planck-Institut

fur Physik und Astrophysik,

Fohringer Ring 6,

D - 8000 Miinchen 40

(Fed. Rep. Germany).

The DV-24 grabs onto
an interface direct

The mostimportant task for any
data service technician trouble-
shooting and analyzing faults is
checking functions at the
V.24/V.28 Interface.

Now the economical, battery
operated DV-24 Interface

Tester is available. Even semi-

skilled technicians can easily
perform error diagnoses.

A DV-24 permits you to:

* monitor the interface circuits
while actually carrying traffic;
* watch LED’s showing the
signals on the 14 most impor-
tant control, indication, and tim-
ing circuits;

* manually simulate interface
signals;

* monitor individual circuits by
pulse memory having pos. and
neg. trigger facilities;

* set-up and disconnect data
circuits manually;

* separate each of the 25inter-
face circuits (except for ground
conductors) by a switch;
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* connect additional data test
sets without problems.

Your universal tool for working
on teleprocessing equipment.
The DV-24 is small, light in
weight and handy to use.

————————— >
| Information Coupon

I Please send detailed information
about handy testers:

| O for V.24 /V.28 Interfaces

I [ for X.20/21, X.26/27 Interfaces

| Name
| Firm
I Address
I City
| Tel. No.

| wandel & Goltermann
| (Schweiz) AG
| Postfach 254
| CH-3000 Bern 25
Tel. (031) 42.66.44
| Telex32112 wago ch

E2251K
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SKB - NADELLA

Fabrique de roulements 4 aiguilles

Route de Soleure 66-68, CH-2504 Bienne
Tél. 032/4120 31, Télex 34169 skbna ch

Un probléme de roulements a aiguilles?
Contactez-nous!

Nous vous offrons toute une série d’avantages:
@ Roulements fabriqués en Suisse par des passionnés de la précision
@ Etudiés avec vous déja au niveau de la planche a dessin

@ Collaboration étroite et assistance technique permanente avec
notre département Etudes

@ «Sur mesure» ou standard: une gamme étendue de produits
@ Service mondial (un vrail)

@ Production du groupe: 70 millions de roulements et dispositifs a
aiguilles par an

@ Plus de 50 ans d’expérience

En outre nos possibilités d’usinage nous ont permis souvent
d’exécuter pour nos clients les piéces voisines du roulement facilitant
ainsi I'approvisionnement et le montage.
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A2:

A3:

A4:

AS:

A6:

AT:

Cl:

C2:

C3:

C4:
Cs:
Cé:
C7:
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C9:

' Cloth DM 521,-; approx. US $189.50

C10:

Uranium

The Uranium volumes within the GMELIN Handbook of Inorganic Chemistry offer the
chemist, nuclear physicist and reactor technologist a thorough, logical and up-to-date
treatment of this specialized and important field.

Note: Unless otherwise indicated, the volumes are in English.

Main Volume

Element; Compounds
1936. In German.
Cloth DM 151,-; approx. US $54.90

ISBN 3-540-93231-3

Supplement Volume Part A: The Element (complete)

Uranium Deposits. 1979. In German.
Cloth DM 654,-; approx. US $237.80  ISBN 3-540-93403-0

Isotopes. 1980. Partly in German.
Cloth DM 777,-; approx. US $282.50  ISBN 3-540-93423-5

Technology. Uses. 1981. In German.
Cloth DM 732,-; approx. US $266.20 ISBN 3-540-93429-4

Irradiated Fuel. Reprocessing. 1952.
Cloth DM 998,-; approx. US $362.90 ISBN 3-540-93453-7

Spectra. 1932.
Cloth DM 717,-; approx. US $260.70  ISBN 3-540-93459-6

General Properties. Criticality. 1983.
Cloth DM 950,~; approx. US $345.50  ISBN 3-540-93471-5

Analysis. Biology. 1982.
Cloth DM 973,~; approx. US $353.80 ISBN 3-540-93455-3

Supplement Volume Part B: The Alloys (in preparation)

Supplement Volume Part C: The Compounds

Compounds with Noble Gases and

Hydrogen. Uranium-Oxygen System
1977. In German.
ISBN 3-540-93344-1

Oxides U;Og and UQO;. Hydroxides, Oxide
Hydrates, and Peroxides. 1978. In German.
Cloth DM 763,-; approx. US $277.50  ISBN 3-540-93365-4

Ternary and Polynary Oxides. 1975. In German.
Cloth DM 577,~; approx. US $209.80  ISBN 3-540-93290-9

Uoz (publication date: end of 1984)
U02 (in preparation)
UOZ (in preparation)

Compounds with Nitrogen
1981. Partly in German.

Cloth DM 629,-; approx. US $228.70  ISBN 3-540-93430-8

Compounds with Fluorine. 1980. In German.
Cloth DM 687,-; approx. US $249.80  ISBN 3-540-93406-5
Compounds with Chlorine, Bromine, and
Todine. 1979.

Cloth DM 456,-; approx. US $165.80 ISBN 3-540-93393-X

Compounds with Sulfur. 1934.
Cloth DM 831,-; approx. US $302.20  ISBN 3-540-93503-7

c11: Compounds with Selenium. Tellurium,

and Boron. 19s1.

Cloth DM 629,~; approx. US $228.70  ISBN 3-540-93433-2

c12: Carbides (in preparation)

c13: Carbonates, Cyanides, Thiocyanates,
Alkoxides, Carboxylates.
Compounds with Silicon. 1983.
Cloth DM 1297,-; approx. US $471.60 ISBN 3-540-93480-4
c14: Compounds with Phosphorus, Arsenic,

Antimony, Bismuth, and Germanium. 1981.
Cloth DM 692,-; approx. US $251.60  ISBN 3-540-93444-8

Supplement Volume Part D: Chemistry in Solution (complete)

D1: Properties of Uranium Ions in Solutions
and Melts. 1984.
Cloth DM 1360,-; approx. US $494.50 ISBN 3-540-93493-6

D2: Solvent Extraction. 1982.
Cloth DM 998 —; approx. US $362.90

D3: Anion Exchange. 1982.
Cloth DM 1170,-; approx. US $425.50 ISBN 3-540-93463-4

D4: Cation Exchange and Chromatography. 19s3.
Cloth DM 993,-; approx. US $361.10  ISBN 3-540-93474-X

ISBN 3-540-93454-5

Supplement Volume Part E: Coordination Compounds (complete)

E1l. Coordination Compounds 1. 1979.
Cloth DM 531,-; approx. US §193.10  ISBN 3-540-93394-8
E2: Coordination Compounds 2 (including

Organouranium Compounds), Index
1980. Partly in German.
Cloth DM 611,-; approx. US $222.20  ISBN 3-540-93405-7

Within the framework of the GMELIN Handbook, volumes on
Radium and the other Actinide Elements have also been published.

Each volume also available separately.

Prices are subject to change without notice. Only prices quoted in
Deutschmark are binding. The prices given in U.S. dollars at the
current rate of exchange are for guidance only.

For further information (Complete Catalog, Alphabetical
Reference Chart) please write to:

Springer-Verlag
Berlin
Heidelberg
New York
Tokyo

4005 Marketing
Heidelberger Platz 3, D-1000 Berlin 33
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CAMERA HEAD

INFORMATIONS ABOUT OUR CAMERA

NAME

TITLE

COMPANY

ADDRESS

CITY

COUNTRY

CAMERA CRATE

RADIATION RESISTANT VIDEO CAMERA

REF. CERN (CH), SACLAY (FR), ORSAY (FR)
GANIL (FR) NAC (Sth AF) ETC.

CONSTRUCTIONS
ELECTRONIQUES ET MECANIQUES
DU LEMAN - C.E.M.E.L.

Rue Léone de Joinville

01170 GEX FRANCE

Tél. (50) 41 5007 Télex 309030 F

S22 BRITISH

G-64 BUS
MODULES GET
LOCAL SUPPORT
AT CERN

Syntel Microsystems, a long established British’
Company offer a comprehensive range of

G-64 Bus compatible products. Inclusive of 6809
and 68008 CPU Modules, Disk Controller
Modules, Graphucs Packages etc., and complete
systems.

Technical products need strong on-the-spot
technical support and liaison.

This is now provided at CERN through Syntels
recently appointed local representative:-

Colin J. Buffam - Tech. Dir. of :-

Chronologic

13, Ch. du Levant F-01210 Ferney- -Voltaire
Tél: (50) 40.63.81 - Télex: 38 58 78F

SYNTEL_

Queens Mill Road, Huddersfield, HD1 3PG -, England
Tel. (0484) 35101/2

\_ J

ADNVISONOFGSM-SYNTELLTD,
398

F TEGHNOLOGY
Components and
Engineering

¢ Coax and Waveguide
¢ Pressurization Systems
¢ Microwave Absorbers
¢ Monopulse Comparators
o Waveguide Switches
¢ Open Wire Switches
¢ Coax Breakaways
e Coaxial Switches
¢ Phase Shifters
e Stub Tuners
¢ DC Breaks
e Combiners
¢ RF Loads

EXEMPLARY SPECIFICATIONS
D C BREAKS

(parameters are vaniable for each application)

Application .............. Coaxial DC isolation
Frequency ................. up to 2500 MHz.
R.F. Power - peak................... 1.5 MW

- average FE 20 kW
DC Voltage .. ... .. ....20 kv

Energy absorption. . .5 kd DC
R.F. leakage. .. .. GOdB down
VSWR. ..o A
COBX « v v up to 147/35. GCm

DIELECTRIC COVIMUNICATIONS
A UNIT OF GENERAL SIGNAL
A FORTUNE 250 COMPANY

TOWER HILL ROAD, RAYMOND, MAINE USA 04071

TEL. 207-655-4555 800-341-9678 TWX: 710-229-6890
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SPECTRUM 88~
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Why Is This Multichannel Analyzer
Creating So Much Attention?

it's these
standard
features

0 8K, TOOMHz ADC;
0O 4K foreground &
separate 4K
background memory
fields; O Multi-task
operation;

0O Conversion gain &

offset control; O SCA;

O Preset live time or
clock time; O Preset
count, integral or
marker channel; O 9"
high resolution video

display with dead time
meter; O Gross & net
integrals; O Multiple
ROI's; O Memory group
selection with overlay,
offset & transfer:

0O Calendar clock;

0O 1.D. codes; O RS-
232C 1/0 with
programmable baud
rate & external control;
O 5-point energy
calibration; O 5-point
activity calibration;

O Learn mode for auto
sequencing; O Battery
backup of parameter &
data memory

and the
price tag of
$4950 (US Domestic)

and these
options

0O Spectroscopy
amplifier with baseline
restorer and time
constant selection;

0O 0-5000 V high
voltage supply with
polarity selection &
remote shutdown;

0 50MHz MCS with

Mossbauer interface;
O Built-in floppy disk
for data storage;

O Universal interface
with IEEE-488, RS-
232C, TTY & parallel
outputs; O X-Y
recorder output;

0O Extended software
including smooth, strip,
centroid, automatic
peak search & peak
information reporting

For more information on
the Spectrum 88 or to
arrange for a
demonstration write or
call THE NUCLEUS.

761 EMORY VALLEY ROAD

OAK RIDGE, TN 37830-2561
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LABEN

for
high energy physics

electronics

LABEN, which mzans for LABoratori Elettronici e Nucleari, is
producing a considerable effort in the development of new
equipment to help the scientific community in the High Energy
Physics research. Therefore you can ask LABEN for standard or
custom-taylored solutions for your electronics.

Ln B En Division of fiSI. EL. spa

20133 MILAN - Via Bassini, 15 - Tel. (02) 2365551 - TIx 312451
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CERN Genéve: BEBC. Grande chambre a bulles européenne. Dimensions du corps de la chambre: 3 m de hauteur, 3,7 m de diamétre

intérieur, 39 000 litres de capacité.

Au CERN, 2 Geneve, on accélere des parti-
cules a charge ¢lectrique jusqua la vitesse
de la lumiere. On ne peut le faire que dans
des conditions de vide pousse. Les joints

: Joints d’étanchéité nor-

"3 malisés ou sur mesure,

en caoutchouc, en ma-

tiere plastique, textiles

- ou métalliques, a Pamiante
il ou sans amiante, etc. Joints
o toriques. Garnitures méca-

o~ hiques FLEXIBOX. Bagues

y, d’étanchéité. Joints hydrauli-

liques et pneumatiques. Garni-

H
<
I+
Z
o
<

3 %

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

détanchéité de 7 m de circonférence dont
sont dotées les chambres doivent donc
présenter une précision et une qualité de
surface ¢levées. Afin qu'ils puissent résister
2 un dosage d'irradiation 2 haute charge
énergétique représentant 166 666 fois

ce quun étre humain peut supporter,

nous avons congu, chez Maag Technic.,

un melange de caoutchouc tout 4 fait parti-
culier.

Bien sQir, nous n’avons pas 2 résou-
dre des problemes aussi ardus tous les
jours. Parfois, il sagit <simplement- de
minuscules joints d’étanchéité destinés a
des arroseurs anti-incendie. Quoi qu'il en
soit, chaque joint doit répondre a des
impératifs plus ou moins grands. Vous en

trouverez chez nous un vaste assortiment.
En plus, vous pouvez compter, sans
aucune contrainte 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
Eléments d’étanchéité Technique de
transmission Oléohydraulique
Pneumatique Graissage central
Protection de travail

Maag Technic SA, CH-1024 Ecublens, (021) 35 74 64 — Dubendort — Berne-Wabern — Bale — St-Gall Neudorf



The applications of Lindapter are, quite literally
unlimited.

That's quite a claim to make for any product.
But, in the case of Lindapter, it's true — even we
don't know the full list of uses.

Lindapter is simply an altogether more
cost-effective alternative to the conventional
nut and bolt — a universal system of fixing, in fact.
Our range is now so extensive that you can fix
every kind of factory or on-site application without

drilling or welding — so you save time and money.

Whatever you want from a fixing system —
availability, cost effectiveness, performance,
flexibility — Lindapter can provide it. And you'll
find it in our catalogue. Send for your copy now.

Now there's a floor fixing system that cuts labour
time and labour costs in half. Floorfast fixing is a
one-man operation
that involves no site
drilling. No welding.
| Nonuts and bolts and
1 no problems.

It's as simple as that.

Find out for yourself.
Send for the Lindapter
catalogue now.

The new Floorfast system
that saves time and money.

l Position
l Company
l Address

lindapter

Lindapter, Lindsay House, Saltaire Rd, Shipley,

1 West Yorkshire, England. Tel: England 0274 586251.

Yes, | want to save time and money — send me the
Lindapter catalogue immediately.

|
|
|
I Name CCN l
|
|
|

electrical installations.

all voltages.

A

8, Chemin Rieu
CH-1208 Geneva

Electrical Products
and Services for GERN

e High voltage and low voltage

e Electric and electronic assemblies.
e Engineering and construction.
e Indoor and outdoor switchgear for

e Control and monitoring systems.
e Instrumentation and process control.

NATIONAL ELEKTRO (suisse) SA.

Suisse subsidiary of National Elektro A/S, Norway.

Tel.: (022) 82 45 21
Int. CERN: 2387

Product line

light guides

POLIVAR S.p.A.

Via Naro, 72 P.O. Box 111
00040-POMEZIA (Roma)

Tel. 06/912 1061

Cast acrylic sheets, bars, blocks, scintillators,

Telex 611227 PLVI
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HIGH ENERGY PHYSICS

UPTO 1x 10°

GAIN IN VERY HIGH
MAGNETIC FIELDS
NEW FINE MESH TYPE
10 STAGE PMT

The new R2063 fine
mesh tube performs very
well in high magnetic
fields to about 10K gauss.
This unique 2" tube is the
first high quality detector
for High Energy Physics
to overcome the gain
killing effect of magnetic
environments.

UP TO 15 GAIN

IN HIGH
MAGNETIC FIELDS
NEW MESH TYPE,
FLAT TRIODE PMT

The R2046 mesh type
tube provides enough
gain (about 15) to pre-
serve your signal while
operating in magnetic

fields of up to 10K gauss.

The compact flat geom-
etry with 3" diameter
permits stacking large
numbers of detectors
with good volumetric
efficiency.

HIGH PULSE

LINEARITY AT

HIGH COUNT RATES
IN MAGNETIC
ENVIRONMENTS
MESH DYNODE PMT

The R1652 combines
superior performance in
magnetic fields, good
gain and high count rate
linearity. This 3 inch
diameter, head on tube
with 9-stage mesh-
dynodes uses a new
proximity focus design
for operation in magnetic
fields up to a few
hundred gauss.

CALL OR WRITE FOR DATA SHEETS

HAMAMATSU

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

HIGH ENERGY
RESOLUTION AND
GOOD PULSE
LINEARITY
HYBRID MESH/BOX
AND GRID PMT

The R1911-01 uses box
and grid dynodes at the
front end for high energy
resolution and new mesh
type dynodes in the final
stages for excellent pulse
linearity. Pulse linearity
of less than 2% deviation
at 50 mA 1500 V is
significantly better than
standard PMT’s. This 3"
tube is ideal for physics
and medical diagnostic
applications because of
its reduced length.

Hamamatsu Photonics K.K., 1126 Ichino-cho, Hamamatsu, Japan, 0534/34-3311 » Hamamatsu TV Europa GmbH, Postfach 1140, D-8031 Seefeld 1, W. Germany, 08152/7705
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NKT POWER CABLES
CREATES THE

XLPE GENERATION
OF TOMORROW

y

Y

NKT Power Cables is in the forefront with high tension
XLPE cables.

Through more than fifteen years NKT has developed,
produced and marketed the XLPE-cables and accesso-
ries for XL PE-cables.

The development has resulted in new improved pro-
duction processes and new constructions for both
XILPE-cables and accessories covering tensions from
12kV to 170 kV.

NKT medium voltage cab-
les have a strippable insu-
lation screen which can
be removed quickly and
infallibly by using a special
tool from NKT.

NKT Power Cables is solidly ba-
sed within the NKT Group, one
of the largest in Denmark. The
Group is divided into five sectors:
Telecommunication, Energy, Non
Ferroys Installation, Metals and
Steel.

Please contact us for further information.

NEK'T

Power Cables Division

Vibeholms Alle 22, 2600 Glostrup, Denmark,
Phone: +45 2 96 18 18, Telex: 33508 nkt dk
Telefax: +45 296 18 18
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— CALVAC -
SOCIETE DE PROMOTION AVILA

8 -~ EQUIPMENT England
3\
— Hydroformed Bellows
v\ vacum components

H. GABUS

}Z Quick connect patented
clampsyacum components

EINHOL[]}:-

CHARLES REINHOLD Ing.

Edge welded
diaphragm Bellows

1, Chemin du Lac

/ — GAD‘/AC == CH-1290 VERSOIX, Switzerland

Tel. (022) 55 2423

JITT L L I T
Serrated Gaskets  Ajg

These gaskets have a solid steel core
faced with graphite
perfect for all pressures and temperatures

J

I

KEMPCHEN can supply you:

We are specialists in all gasketing problems.

Our laboratories are always seeking new solutions

for your problems.

Our engineers shall be pleased to advise you,

please contact them.

KEMPCHEN: Optimum solutions for gaskets,
packings and compensators

kempch en-WeberAG
CH-4349 RHEINSULZ

Telephone 064 / 6417 51
Telex 982 265 kwa ch
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08.001E

R max. 1500 mm

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

Partout ot I'cell
nz p%LLJJt ché?jetlar...
Endoscopes

flexibles
a fibres de verre

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

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

For optical
interior inspections...

boroscopes,
flberscop es.

Ask for details.

7 1>y TECHNOKONTROLL AG

8049 Zirich, Imbisbihlstr.144 Telefon 0156 56 33

CERN Courier, November 1984

Semicircular,
8-Piece |
GERN Chamber,

manufactured rigid, with bonded
plate-bars.

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 0601, Telex 63182 ;

SCINTILLATORS

® Polyvinvltoluene

® Acrvlic

® Liquid

® Custom Fabrication
® Light Guides

® Wavelength Shifters
® Accessories

FOR A COMPLETE CATALOG
AND SPECIFIC DETAILS
CONTACT

Jnatlonal
1agnostics

198 RTE. 206 SOUTH SOMERVILLE,N.J.08876
TELEX 6858083 (201) 874-8696
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® Gaz purs

Al(C,H;); C3He

Ar C;Hg
AsH, C,Hs
BCl, . C.Hs
BF3 C4H10
B,Hs CiHia
CF, CHye
CH, C:H,,
(CN), CeHi4
Cco C.Hy
COCl, CIF,
COS Cl,.
CO, D,
C,H, GeH,
C.H, HBr
C,H,0 HCI
C,Hg H,
C,H, H,S
He

® Gaz techniques

® Gaz ultra-purs
® Gaz spéciaux
® Mélanges de gaz

SeH,

SiH, Cl,
SiH,

Xe
Zn(C,H;),
etc.

l Documentation O ( required
désirée

| Visit(e)/Besuch [0 (erwiinscht

l Name/Nom

I Firma/Ets.

l Tel.

| Adresse

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

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

® Gas mixtures ® Gasgemische

‘féﬁfu\}j; &ﬁ"‘w Z 2 I ON

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

Bern 031532222
. Zirich 0144241

Geneve 022 296166 j
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electronic equipment

BERGOZ - CROZET - 01170 GEX, France (50) 41 00 89
Electronic Equipment Manufacturing

High Vacuum Chamber Section
CERN: Main Bending Types A & B

=
MBA |
=4 ré-:-x———_i,_.,_\«—-ﬁ-:: 3
S‘ 4 —

High vacuum chambers. Special section pipes.
Cryogenics. Engineering Construction in stainless-
steel, Titanium, Hastelloy, Inconel, Copper. Stain-
less-steel AISI 316 LN DIN 1. 4429. Low magnetic
permeability.

Send enquiries.

é%: PRO-CU-RA

< IMPIANTI S.R.L.

™ Via dei Guarneri 14
| 20 141 Milano, ltaly.
Phone 02/5390.281/5692.122.
Cable PROCURAMA, MILANO ITALY

Chosen by CERN
to supply RF energy

to the linear electron-positron

injector for LEP
the Thomson-CSF klystron
TH 2094

is the only existing klystron
in the world

which ofters at 3 GHz :

® 35 MW
minimum guaranteed peak power
(37 MW obtained in factory tests)

® 45 %
minimum guaranteed efficiency
(47.4 % obtained on the prototype)

® 45 usec
minimum pulse duration

@® Single-window RF output

® Impregnated cathode

® Proven reliability in operation at
CERN : a prototype has been performing
satisfactorily for nearly a year

Series production is now underway

THOMSON-CSF

DIVISION TUBES ELECTRONIQUES

38 rue Vauthier / BP 305 /
92102 BOULOGNE-BILLANCOURT CEDEX / FRANCE
Tél. : (1) 604.81.75 / Télex : Thomtub 200772 F
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CIAL URANIUM.

IT'S MORE THAN JUST
ANOTHER:METAL.

Twice as dense as lead, compounds for glass and For further information
increasingly competitive in price, ceramics and asa constituentof ~ write to:-
and readily available—BNFL catalysts for the gas industry, The Commercial Manager,
commercial uranium could be BNFL commercial uranium is Misc. Products Business Centre,
just the other metal you’vebeen  demonstrably a versatile Room C24,
looking for. material of great potential value  British Nuclear Fuels Limited,
Currently in use for a wide to industry. Risley, Warrington WA3 6AS
range of radiological shielding For thirty years BNFL
- and non-destructive testing has been fabricating commercial —
applications, balance weights uranium-—casting, machining, N - |_
for aircraft, colouring rolling, forging, extruding.
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Advertisements in GERN COURIER ‘ .

Format A4 Monthly publication ORGANISATION EUROPEENNE
All advertisements are published in both English and French POUR LA RECHERCHE NUCLEAIRE
editions. Second language versions accepted without extra
charge. N~ EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH
Cost per insertion (Swiss Francs)
Space Actual size (mm)
(page) width by height 1 3 5 10
insertion | insertions | insertions | insertions ?
/4 185x 265 1630 1580 1530 1430 MOVING ¥
185x 130
/2 90 265 900 870 850 800
a 90x 130 510 480 460 440
Supplement for Please remember to let us know
u : . . .
— each additional colour 1500 SwF in good time. All notices of
— Covers:
Cover 3 (one colour) 1930 SwF change of gdd ress must be
Cover 4 (one colour) 2570 SwF X g accompanied by old and new
Publication date 1st of month of cover date:
Closing date for addresses. (Include label from
positive films and copy 1st of month preceding cover date magazine wra pper.)

The cost of making films and of
translation for advertisements are
charged in addition.

Screen (offset) 60 or 54 Swiss (150 English) - . ibtions
Advertisements cancelled after 1st Any enqumgz regarg'”9 subscriptio
of month preceding cover date will should be addressed to:

be invoiced.
Adbvertising space is limited to 50% of contents and insertions :
are selected on a strict first-come first-served basis. Monika Wi LSON
These rates are effective for the year 1984. CERN COURIER / CERN

. 1211 Geneva 23 Switzerland
All enquiries to:

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

Tel. (022) 83 41 03 Telex 2 36 98
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The ELTEC-VMEDbus-Line
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TE84/68K

19’ Housing TE84/68K
Flexible and versatile VMEDbus housing!
8 or 20 slots for VMEbus boards

unique 1[/0 Bus concept supporting VMS & VMXbus

5"-or 8" Floppy disk drives and/or

5" Winchester drives in various configurations
Power supply meeting all VMEbus Rev.B specs.

Fan-cooled Power supply and card-cage

Software:

Operatingsystems:

Single user: CP/M®-88K, UCSD®-Pascal

Multi-user: OS-9/68000° (real time),
Unix® and PDOS® in prep.

Languages:

Assembler, C-Compiler, Pascal-, Fortran-, Modula2,

PEARL, C-basic Compiler, Basic Interpreter

High Speed CPU Board

with Floating Point Processor
SAC-x/68K

680X0 CPU, 8-, 12- or 16-MHz, FPP
meeting IEEE Format, 64 Bit float,
ADD < 10usec, 64 KByte stat. CMOS
RAM without wait states, 2 serial

1/0 lines sync/async, 1 Timer 24 bit,
2x 8 bit parallel port, 4 (E)JEPROM
sockets JEDEC standard), 4 level
Bus arbitration module, debug moni-
tor in 16 KByte EPROM

RAMS512-1/68K

Dynamic RAM board with 2 Mbyte,
1MByte, 512 KByte or 256 KByte,
error detection via byte-parity,

16/32 bit data bus for future use,

260 ns access time, 380 ns cycle time

3y
Analog I/0 Board Parallel I/0 Board
ADDA-1/68K APAL-1/68K

8 channel analog-digital converter,
resolution 12 bits, conversion time
8 usec, 4 digital-analog channels
12 bits, settling time 9 usec

2x24 inputs/outputs, max. output
currency TTL 64 mA, LED-status
display of each line, 2 timer modul-
es 24 bits, supports 4 different inter-
rupt levels

Colour Grafics Board

GRAZ-3/68K

Jumper selectable resolution
512x512 or 512x 286, 50/60 Hz re-
fresh rate, 8 colours/grey scales,
fast vector generator, video output
R-G-B TTL or 1 Vpp, software sup-
ported by EPROMs and listing

Single Board Computer

with Floating Point Processor
EUROCOM ®-3

680X0 CPU, 8- or 12 MHz, 1 MByte
or 256 KByte dyn. RAM, Floppy
controller for 8" und 8" disk drives
single/double density, 2 serial

1/0 lines, battery backed CMOS
real time clock, Debug monitor

in 16 K EPROM

Further boards in preparation!

Representation in Switzerland:

SPECTRA
HE AB

Eltec Elektronik Mainz
Galileo-Galilei-StraBe

6500 Mainz 42 - Postfach 65
Tel. 06131/50031 - Tx. 4187273

Bruno R. Fricker, dipl. Phys. ETH
Brunnenmoosstrasse 7, CH-8802 Kilchberg
Telefon 01-715 56 40, Telex 53 249

elektronik mainz



Electrotechnique
Electronique
Informatique

Cartes Q-Bus
en paquet de prestations

Vous recevez en plus du vaste programme
Q-Bus, des prestations de service qui vous
faciliteront la mise en ceuvre des cartes DEC.
Citons d'abord notre service de conseil: En étant
distributeur autorisé de Digital Equipment
Corp., nous sommes informés sur toutes les
nouveautés et profitons du support technique
en tout temps. Ceci, joint a notre expérience
confirmée sur les applications du O-Bus, nous
avons accumulé le savoir nécessaire pour vous
aider a solutionner vos problémes.

W.MOORAG

du distributeur mﬂanuan autorisé

Afin de pouvoir vous assister dans vos déve-
loppements, nous organisons périodiquement
avec beaucoup de succes des séminaires et des
Workshops. (Le nouveau programme est a
votre disposition sur demande.)

Nous avons l'avantage de vous livrer de notre
stock, dans les plus brefs délais, des cartes
Q-Bus configurées et testées. Bien entendu, la
garantie DEC est assurée.

Profitez de nos prestations — téléphonez-nous!

D1042/84 F

W. MOOR SA

Bahnstrasse 58, CH-8105 Regensdorf
Telefon 01 84066 44, Telex 52042, Telefax 01 84006 19

4, route de Préverenges, CH-1026 Denges/Lausanne
Téléphone 021710901, Télex 458237, Téléfax 021710959

W. MOOR Ges.m.b.H., Vienne; W. MOOR DATA Ges.m.b.H., Vienne; W. MOOR GmbH Stuttgart, Dortmund et Munich



Heating, ventilation and air conditioning systems for
civil and industrial facilities.

Sanitary, firefighting systems and overpressure
units.

Fan coils systems for industrial building or combined
systems for office building or dwelling units.

Fumes and vapors exhaust systems, ventilation sys-
tems for workshops, factories and tunnels.

Refrigeration systems for general industrial users.

Different systems for nuclear industry including air and
fluids treatment and distribution.

Heat exchangers.
Pressure vessels.

Filters for collection of foreign matters contained in
fluids.

Heat technology equipment approved by ISPESL —
RINA — LLOYD REGISTER — BUREAU VERITAS.

OLIVIZIRI

IDEDIVIEEINIXEZAD sl

Head Office: C.so Orbassano, 402/14-10137 Torino
Tel.: 30.96.666 (b lines in automatic selection)
Telex: 221.530 OLIDO |

ALPHANUMERIQUE? RENONCEZ A VOTRE

PROPRE DEVELOPPEMENT, CAR D'AUTRES
‘A‘

L'ONT DEJA FAIT POUR VOUS!

EN TEMPS QUE SPECIALISTE EN AFFICHAGES, N
NOUS VOUS OFFRONS L'UN DES PLUS GRANDS ' H .EGULATEU
ASSORTIMENTS DE DISPLAYS ALPHANUME- JEM

RIQUES INTELLIGENTS. PO\'A'IEP‘ S U PPLY

. BRUSSELS

LES AFFICHAGES ALPHANUMERIQUES IEE
SONT, SELON LES EXECU-

TIONS, LIVRABLES DANS
LES VARIANTES SUI-
VANTES: 1/2/4/6/8

ET 12 LIGNES; 10/ 12/
16/20/32/40 ET 80
CARACTERES PAR
LIGNE; HAUTEUR DES
CARACTERES: 4,5/5/
5,5/6/8/9/13 ET 15 to supply most of the parts
MM; LES AFFICHAGES

FLIP SONT DISPONI- of the cyclotron of
BLES DANS UNE EXE I[[ Louvain-la-neuve.

Our 21 sets of
regulated power supplies
work on a 24 hours basis

CUTION AVANTAGEU-
SE A 14 SEGMENTS.

100W to 500kW;to 211073
some since 1975.

FLIP «Fluorescent sous viden, ASCII
sériel ou paralléle, alimentation 5 V; tel (02) 520 45 76
-« jusqu'a 240 caractéres. ARGUS, af-
Société anonyme fichage a décharge de gaz, néon-oran- te I ex 2 2 6 7 4 b
ge ou vert, ASCII paralléle, alimen-
tation 5V/ 130 VDC; jusqu'a 480 ca-
ractéres. DAYSTAR «LCD-matrice rue dOCt De Meersman; 37; 81070 Bruxe“es
- ’ 5x7 pointsy, alimentation 5VDC,
Rue de I'Hopital 12— 2501 Bienne ASCII paralléle; jusqu'a 80 caracté-
Tél. 032 223223 Télex 34222 preci ch res.

412 CERN Courier, November 1984



Ultra Reliable P

V4032A supplies.

,f_@@ e means Performance.

Eac supply offers up to 2.5 mA at up

0 2500 V. The 1440 System provides
up to 1500 W.

No Nonsense means Economy.
Low cost and high reliability make the

£

1440 System a unique value. vy ddh
P ‘,*Qa.#,“"%*z*:-’

Simplicity, reliability, performance,
and economy are essential for large
scale Photomultiplier High Voltage
applications. The System 1440 meets
all four requirements.

Contact your local sales office for ad-
ditional details.

TR

ol wl

.
e
ot
(] : ! SYSTEM 1440
" B svareug
n
e

CAUTION, niay
H voLT,
"“"“"““mm Age

-
SIS 1 gy,

700 S. Main St., Spring Valley, N.Y. 10977, (914) 425-2000; Geneva, Switzerland, (022) 82 33 55; Heidelberg, West
Germany, (06221) 49162; Les Ulis, France, (6) 907.38.97; Rome, Italy, (396) 320-0646; Botley, Oxford, England,
(0865) 72 72 75. Representatives throughout the world.
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- 1st CPU on both VME and VMX: ‘ :

-256 K high speed DRAM . i | DATA SUD SYSTEMES SA

- 68000/68010 mncropmcessor o - BP 10671;33'07'5!8?(‘)“15%P‘gilz}lir}‘{e(glilgll?)zﬂl?kA!\( E
Tel (67) 273255 - Télex 490 425

[ : :
6 other features! ; o (DATASUD SYSTEMS | US INC.
- H Sine ori T 5 h : Suite J - TEMPE 85282 Arizona U.S.A.
Multiprocessing oriented | e Twyx : 165788 - Tel. : (602) 438.1492

- Full VME arbitration
- 16 K Dual ported RAM
- RS232-C Serial mterface

- Timers for real E \"
- Timers for feal {ime g3 o\ cale sve sysicns
iy SR ,‘ KNOW-HOW AND PERFORMANCE

CERN Courier, November 1984




The world’s best power tubes
are used in the world’s most
important scientific programs.

Since 1971, when Varian EIMAC
introduced the one megawatt X-
2159/8974, we have been the
world leader in design and man-
ufacture of high power tubes for
scientific and communcation
applications.

Among the many users of
EIMAC tubes in high technology
fusion research, particle accel-
eration and other state-of-the-
art investigations are:

= European Organizations for
Nuclear Research (CERN) =
Fermi National Accelerator Lab-
oratory = Stanford Linear Accel-
erator Center = Lawrence
Berkeley Laboratory = Los Ala-
mos National Laboratory
(LAMPF and FMIT programs) =

CERN Courier, November 1984

Oakridge National Laboratory =
Princeton Plasma Physics Labo-
ratory = TRIUMF Laboratory
(University of British Columbia)
= GS| Darmstadt (FRG) = Culham
Laboratory (England) = CEA
Fountenay-au-Rose (France) =
Textor-KFA Julich (FRG) = GA
Technology (Doublet-3).

Power tubes developed and
manufactured by Varian EIMAC
used in the facilities mentioned
include the 8973, 8974, X-2062K/
9009 and Y676A/9013. These
tube types will be joined by oth-
ers in development to meet new
program requirements.

More information is available
from Varian EIMAC. Or the near-
est Varian Electron Device

Group sales office. Call or write
today. -

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070

415 + 592-1221

VARIAN AG
Steinhauserstrasse
CH-6300 Zug, Switzerland
Tel: (042) 23 25 75

Telex: 868-841

varian

415
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as come.

Photon Detection and Discrimination At Its Best.

Our new PMT series give you fast and precise time
characteristics with good single electron resolution
to facilitate multiplier noise discrimination.

When your high energy physics project involves fast scin-
tillation or Cherenkov radiation detection and time-of-
flight or coincidence timing techniques — reliability of
your components is
vital. Our multi-
purpose 12-stage
photomultiplier tube
XP2262 gives you
exceptionally fast rise
time (2.0 nsec), 70%
single electron resolu-
tion, very good linear-
ity and best of all,
reliable performance
Single electron spectrum obtained with an XP2262tube.  Trom each tube. Our

XP2252 2-inch head-on type PMT is the newest member
of our ever expanding family, and is recommended for
new designs as well as for detector upgrades.

Our worldwide experience in high energy physics
includes contributions toprojects such as The Plastic Ball,
The Mark II and |Il Detectors, BNL Neutrino Detector,
Crystal Box, and in Europe, in the CERN Intermediate
Vector Bosons Search. COME, SEE THE LIGHT! Contact
us today, write for complete information to AMPEREX.

Amperex

A NORTH AMERICAN PHILIPS COMPANY
230 Duffy Avenue, Hicksville, NY 11802, telephone 516/

931-6200. Outside USA: contact Philips, EL COMA, 5600
MD, Eindhoven, The Netherlands.
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