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Eureka and European particle physics

Following the initiative launched a
year ago by French President Fran-
cois Mitterrand, European countries
have begun pushing towards a
concerted approach to high tech-
nology for the future. The philoso-
phy behind this drive is to ensure
that Europe keeps pace with the
development of advanced techno-
logies in other regions of the
world, assuring the continued eco-
nomic vitality of the Continent.

European Industry and Research
Centres are, at this stage, free to
put forward ideas for incorporating
into a Eureka programme. It was
in this context that Directors of
some of the European high energy
physics (HEP) Laboratories (CERN,
DESY in Germany, IN2P3 in France,
INFN in Italy, NIKHEF in the Nether-
lands and Rutherford Laboratory
in the UK) discussed last summer
how particle physics might contri-
bute.

The initial outcome was a letter
to national Ministries of Research.
saying that the HEP community
believed it had something to offer.

“his letter had favourable res-
ponses and the community was
invited to put forward proposals
for possible Eureka projects. Two
areas are under consideration
where the high energy physics
Laboratories, because of their own
special needs, are at the forefront
of current technology.

The first is the broadly defined
area of data handling, where mod-
ern particle physics experiments
need to handle large volumes of

The equipment used at Intersection 8 of
the CERN Intersecting Storage Rings with,
to the right of the upper ladder, the large
superconducting (quadrupole) magnet to
squeeze the colliding beams. High field
superconducting magnets are the subject
of one initial proposal by European high
energy physics Laboratories for European
technological collaboration.

(Photo CERN 295.10.83)
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data at high speed over extensive
networks. The second is the area
of superconductivity, where the
Laboratories are spearheading the
mastery of superconducting radio-
frequency cavities and of high field
superconducting magnets.

It is this last topic which has
subsequently been pushed furthest
as much of the groundwork for
high field superconducting magnets
had already been prepared in the
context of a possible ‘Large Ha-
dron Collider’ for the LEP tunnel
at CERN. A Working Group, with
extensive participation from other
European Laboratories, had started
work.

The intention with Eureka is to
convince Industry to invest in the
technological development. Though
some government funding is likely,
the industrial firms themselves
should provide most of the finance.
Thus the next stage of the HEP

contribution was to invite indus-
trialists to discuss the potential of
high field superconductivity. Two
meetings took place, the first at
DESY on 23 September and the
second at CERN on 21 October
1985. Industrialists and represen-
tatives of Laboratories from Aus-
tria, Belgium, Finland, France, Ger-
many, Italy, the Netherlands, Swit-
zerland and the UK attended.

The interest generated at these
meetings resulted in a paper for a
Ministerial meeting at Hanover on
5 and 6 November which proposed
a Eureka programme to push su-
perconducting magnets to higher
fields (10 T). Apart from the high
energy physics interest, there are
potential benefits for controlled
thermonuclear fusion, nuclear mag-
netic resonance applications, mi-
neral separation, coal purification,
and several applications in electri-
cal engineering (power storage,




generators and power transmis-
sion).

The development programme
could consist of three parts — bet-
ter conductor, appropriate magnet
configurations and adequate cryog-
enic systems. The high energy
physics Laboratories with expertise
on these subjects are ready to act
as catalysts to bring about multi-
national collaborations between
industrial firms and to act as pro-
ject co-ordinators.

A project for development of
superconducting radiofrequency
cavities is also gathering momen-
tum. CERN has made great strides
in this technology recently in view
of the need for low power con-
sumption cavities to take beam
energies beyond the initial 50 GeV
level in the LEP electron-positron
collider. Mastery of industrial pro-
duction of such power-efficient
cavities would open applications
in electron beam sources for free
electron lasers, medical linacs, etc.
Both the above projects would

A four-cell niobium superconducting
radiofrequency cavity such as could be
used in LEP to take the collider beam
energies beyond 50 GeV. The technology
which has been developed could have
considerable applications in other fields.
This is one of the topics being proposed
as a Eureka project.

(Photo CERN 246.3.85)

also lead to materials and cryoge-
nics developments with further
potential applications.

At the Hanover meeting, the
concept of Eureka was supported
more strongly than had been anti-
cipated. The meeting did not dis-
cuss the proposals from the HEP
community but they were received
with great interest. The proposals

remain on the table and others
may follow. Industrial collabora-
tions now have to be established
so that the projects can earn Eur-
eka status. This challenge offers

a new way to ensure that particle
physics research and development
is fed back rapidly into the econ-
omies of the countries which sup-
port it.

Detector trends

by Georges Charpak

Every year sees the emergence of
new breeds of detectors and the
improvement of existing ones, but
the innovations which go on to
make a significant impact on phy-
sics research are limited. The large
investment in man-years and
money required for today’s large
experiments can cool the enthu-
siasm generated by new detector
ideas. However many of the huge
detectors now under construction
or planned incorporate ideas which
were once considered revolution-

2

Detector specialist Georges
Charpak of CERN gave the
review talk on detectors at
the Lepton-Photon Sympo-
sium in Kyoto last summer,
providing a useful snapshot
of the work in this continually
evolving field.

ary, with no guarantee of success.
The groups building these detec-
tors are often the most active
centres of detector research.
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New detector techniques in action: the

UA2 experiment’s idea to exploit scintillating
plastic fibres for its upgraded vertex
detector. Light from the fibres is amplified
by image intensifiers (ll) and read out
through a charge coupled device (CCD,).

Tracking

Fixing the trajectories of the par-
ticles emerging from a collision
can be accomplished by solid state
or gaseous detectors. With rare
particles having only a short life-
time, accuracy, with its possible

oncomitant space and cost reduc-
dons, is of increasing importance.

Semiconductor microstrips (see
March 1982 issue, page 47) and
charge coupled devices (CCD, see
June 1982 issue, page 179) are
now established techniques, allow-
ing trajectories in a plane to be
measured down to about 5 mi-
crons.

The initial disadvantage of mi-
crostrips was the overhead of large
surface electronics, but this has
diminished with the emergence of
low cost, high density integrated
circuits. The considerable advan-
tages of CCDs have led to the de-
velopment of improved readout to
handle high data rates. Solid state
drift chambers with their simpler

radout also look promising.

Despite the emergence of solid
state detectors, there is continual
interest in the more traditional ga-
seous detectors, with their unri-
valled flexibility and ease of con-
struction for large surfaces. One
development aimed at increasing
accuracy is higher pressure, where
4 atm appears optimal.

In principle the position of an
ionization cluster can be measured
down to 20 microns, but difficul-
ties arise from the geometry of
the chamber wires and in measur-
ing distances for particles not trav-
elling exactly parallel to a wire
plane. Tracks parallel to anode
wires have been fixed down to
about 60 microns.

New techniques strive to im-
prove this accuracy by measuring

CERN Courier, January/February 1986
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separate ionization electron clus-
ters (H. Walenta), by grouping
small individual drift tubes (Stan-
ford), or by fitting many sense
wires inside a readily interchange-
able carbon tube (CERN). Other
developments aim at improving
position measurements along the
wires.

Visual detectors

Improving the optics of bubble
chambers by holographic means
(see October 1983 issue, page
317) has increased accuracies
down to 10 microns. However the
limitations of bubble chambers for
handling many close tracks have
led people to look instead towards
streamer chambers. lllumination
of ionization avalanches by laser
light (Munich/CERN) permits smal-
ler avalanches to be picked up.
Accuracy is lost when ionization
electrons start to diffuse before

the triggering signal, but this can
be overcome by a clever method
(Yale) of temporarily attaching the
electrons to a heavy (oxygen) ion,
subsequently removed by laser
irradiation.

At CERN, another development
involves catching the avalanche
electrons on mylar foil and devel-

oping the electrostatic image with

an appropriate toner to give a track
‘xerox’.

One new material now increas-
ingly being used is scintillating
optical fibre, offering possibilities
for both tracking and, when em-
bedded in heavy materials, for
electromagnetic calorimetry (ener-
gy deposition measurement).

The UA2 experiment at the CERN
Collider is using plastic scintillating
fibres in its current upgrade (see
Novembre 1985 issue, page 384).
Other developments use glass
fibres (Fermilab) and lead/fibre
matrices for calorimetry (Saclay,
see April 1984 issue, page 107).



Calorimetry

In the measurement of energy
deposition, many developments
aim to improve geometry, cost
and energy resolution. Liquid argon
calorimeters, a rarity not that long
ago, are now firmly established,
but work goes on to find liquids
with more convenient ionization
properties.

The electron yield of liquid argon
can be improved by doping it with
photosensitive liquids. However
there is increasing effort to find
suitable materials which operate
at room temperature, in particular
for the new calorimeter for the
UA1 experiment at CERN (see No-
vember 1985 issue, page 384).

‘New’ methods for particle
identification now being used in-

clude the Transition Radiation De-
tector, where optimal designs are
now appearing, and the Ring Imag-
ing Cherenkov (RICH). 100 m? of
RICH will be installed in the DELPHI
detector for CERN’s new LEP elec-
tron-positron collider.

Heavy scintillators such as bis-
muth germanate (BGO) offer im-
proved energy resolution for calo-
rimetry. As a result of development
work for the L3 experiment at LEP,
the cost of BGO has been consid-
erably reduced. However the more
traditional and cheaper iodide ma-
terials continue to be attractive.

A newcomer material is barium
fluoride, which permits scintillation
photons to be measured in a wire
chamber. This potentially consider-
able step forward, combining the
photon stopping power of a heavy
solid with the tested versatility of

a wire chamber, enables energy
deposition to be localized (see May
1984 issue, page 141).

One new and simple detector
now being investigated at CERN
relies on emitted light, rather than
electronic signals, to localize ioni-
zation avalanches. A lot of work
went into finding the best geome-
try and gas mixture (noble gases
and triethylamine), and the payoff —
looks near.

If the hopes raised by these and
other tests are fulfilled, experiment-
al particle physics will have pow-
erful new tools to exploit the con-
ditions offered by the big machines
now being built.

CCD images from a UAZ2 prototype array
of fibres exposed to 40 GeV beams,
showing (top) a hadron track, and (bottom),
using lead radiator, an electron.
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Dedicating Fermilab’s Collider

It was a bold move to have a full-
scale dedication ceremony for the
new proton-antiproton Collider at
the Fermilab Tevatron on 13 Octo-
ber, two days before the first col-
lisions were seen.

However the particles dutifully
behaved as required, and over the
following weekend the Collider
“Helivered its goods at a total ener-
gy of 1600 GeV, significantly
boosting the world record for lab-
oratory collisions (see December
1985 issue, page 419).

The impressive ceremony in Fer-
milab’s Ramsey Auditorium was
attended by Secretary Herrington
of the US Department of Energy
and Governor Thompson of lllinois,
together with Harry Woolf, Director
of the Institute for Advanced
Studies and Chairman of the Uni-
versities Research Association (the
Fermilab governing body) and serv-
ing as the chairman for the occa-
sion. Other speakers in addition
to Thompson and Herrington in-
cluded Fermilab Director Leon Led-
—erman, Lewis Branscomb — Visit-

ig Professor for research at IBM,
and Norman Hackerman — Presi-
dent Emeritus of Rice University.
Daniel Terra, U.S. Cultural Arts
Ambassador-at-Large, was present
in that capacity. Joseph Salgado
- Under Secretary of Energy, Alvin
Trivelpiece - Director, DOE Office
of Energy Research, and Edward
Knapp - President of URA were
also seated on the platform.

Lewis Branscomb opened the
ceremony. ‘Probing the innermost
secrets of the physical world, and
from them developing a detailed
picture of how our Universe began
in its first seconds, minutes, or
hours, is along with the exploration
of the origins of life, the intellectual
‘Everest’ of our time. We climb
that mountain, not just because it
is there, we climb it because we

CERN Courier, January/February 1986

must, not to do so is unworthy of
the talent given to us by our crea-
tor...

Today, here at Fermilab we are
not looking at that Mount Everest
from afar, awed by its massive
scale, or perhaps threatened by
its demeanour. We've been placed
on a ledge at 29 thousand feet
watching a few of our fellow
humans who possess the gift, the
zeal, and the commitment reach
their hands over the ledges that
lie between them and the summit,
the summit of human knowledge
about the world we inhabit. What
a terrific time to be alive and what
a wonderful place to be on this
particular day!

Particle accelerators have come
a long way since Ernest Law-
rence’s little breadbox-sized cyclo-
tron back in 1930, at the Univer-
sity of California. By the late
1940s, many cyclotrons were be-
ing built, at a cost of around a dol-
lar per electron volt of energy.
Today, for the $ 137 million that
| understand it took to transform
Fermilab’s fixed-target proton
synchrotron into the world’s high-
est energy colliding beam machine,
we hope soon to see two million
million volts of energy equivalent,
creating new matter in the collision
of protons on antiprotons. | calcu-
late that's a cost performance im-
provement of 700 million percent

At the official dedication of Fermilab’s new
proton-antiproton Collider, US Department
of Energy Secretary Herrington’s remarks
amuse (left to right) Harry Woolf, John
Peoples, Leon Lederman, Helen Edwards
and lllinois Governor Jim Thompson.

in 40 years!’

He then underlined the position
of fundamental research: ‘It is hard
to think of any technology import-
ant to our economic competitive-
ness or our standard of living that
has not been bolstered directly or
indirectly by exploratory research
into the fundamental aspects of
matter and energy.

We can catalogue a number of
practical immediate benefits that
have real value from a project like
the Tevatron. New ideas in tech-
nology and cryogenics, computing,
and electrical engineering. Chal-
lenges for the vendor industries
that support Fermilab. Most of all,
an exceptional educational experi-
ence for hundreds of young scien-
tists who will find their way into
our universities, companies, and
government laboratories. After
this experience, they will never be
satisfied with second best, with
compromised goals, or easy work.

What applies to those students
applies to our nation as a whole,
and explains the most important
reason for supporting scientific
laboratories like Fermilab. No one
seriously questions the federal
government’s primary responsibil-
ity for the nation’s scientific vitality
through the support of fundamental
research. The tough question is
how should the government select
goals and projects to assure the



John Peoples explains the mysteries of
antimatter storage on a tour of Fermilab’s
Antiproton Source prior to the formal
Collider dedication ceremony.

greatest value from its basic re-
search investment?

Government might well take a
leaf from the book of experience
in America’s leading high-tech
companies. We do not attempt to
apply a micro-economic test to
fundamental research projects.
Instead we ask four questions:
‘"Will the project explore the limits
of Nature, and will it provide us a
road map to the future?’; ‘Is the
field of research one of interest
and promise, touching on the basic
issues governing our technical pro-
gress?’; ‘Will the project give us
a window on the scientific world,
and let us understand, in-depth
and quickly, the achievements of
others?’; ‘"Will the project attract
the brightest young scientists and
engineers to the enterprise, bring-
ing pride and honour and a sense
of achievement?’; and, ‘Will it en-
gender in them the competence
to accept equally risky commit-
ments?’

The Department of Energy and

Fermilab play this kind of role for
the whole nation, indeed the world,
in high energy physics and its re-
lated technologies, setting a stand-
ard for what constitutes scientific
excellence and indeed excellence
in engineering and project manage-
ment... Fermilab challenges every-
body else to stretch beyond what
they might otherwise have been
willing to accept as adequate per-
formance...

This country has to commit itself
to the most daring and rewarding
of scientific goals... We will never
reach the summit of that mountain
of knowledge, but the climb will
make our bodies strong and by
keeping our eyes up instead of
down, will prepare us for whatever
challenges lie ahead.’

Secretary Herrington also
brought good news. ‘I had the
privilege to sit in at a Cabinet
Meeting recently, when John
Young, who was the President of
Hewlett-Packard at the time,
chaired the President’s Commis-

sion on Industrial Competitiveness.
They were reporting back to the
President and the Cabinet on
America’s position in the world,
and pointed out that this country
must exploit its advantages, the
things we are doing well. They
identified one particular thing, and
that was our National Laboratories
and the work in pure science and
the ability to exchange ideas.

President Reagan has a strong
belief in the importance of science
and technology to our nation’s
future. He believes in the excel-
lence of education and in basic
research. This has resulted in the
continued support for basic re-
search even in this period of bud-
get cutbacks. He recognizes, just
as | do, that in order to be strong
as a nation, we are going to have
to be strong in science.

High energy physics receives
more than 90 per cent of its sup-
port from the Department of Ener-
gy. This support has made pos-
sible the research that has contri-
buted to much of our knowledge
of the fundamental structure of
matter. At the same time, this
research has stimulated the devel-
opment of various technologies.

It has become a source of national
pride through the recognition of
accomplishments by the awarding
of Nobel Prizes to over 40 individ-
uals. This project represents one
of the best examples of how gov-
ernment support of basic research
advances our nation’s goals.

| want to congratulate all of you
that had a hand in bringing this
about. This includes the scientists
and engineers who conceived of
the ideas and developed them. But
last, and far from least, | want to
congratulate Bob Wilson and Leon
Lederman for their leadership in
guiding the building and the oper-
ation of this Laboratory.’

~—

—
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At CES:
The fastest and simplest ETHERNET based CAMAC Data Aquisition System

BRANCH TERMINATOR

5 PLUG
HARDWARE 3
3
Master Crate with ETHERNET Connection: o CRATE # 7
B D 2182 High-Speed Branch Driver
ACC 2180 High-Speed J11 based front-
end processor <
B P 2134 Minibackplane for DEQNA D ATA
WAY CRATE #1

ETHERNET Controller

DCC 2115 Minimum Crate Controller

. Other Crates:

CCA2 2110 A2 Crate Controller :

DATA
WAY

MASTER
CRATE

The ACC 2180 may be equipped with upto
512 Kbytes 100 ns dual-port memory

and with upto 300 Mbytes local highspeed A B D
disk subsystem for local event buffering C P C
C C
2 2 2
SOFTWARE 1 1 1
DATA 8 3 1
. . . WAY 0 4 5
RSX 1IM Operation with local disks
RSX 11M perati i A la
RSX 11S Operation with software GRAPHIC
down-line loaded through TERMINAL
— the network
~ QBUS
FORTRAN 77 CAMAC Library providing
block transfer at 5 ms/word
ETHERNET
CAMAC BASIC (CATY) providing transfers W PRINTER PLOTTER
~NN L
at 50 as/word
HOST COMPUTER
FORTRAN 77  Application packages (p VAX 2,........ )

At CES, tomorrow’s systems are available NOW

For more information contact us, or vour local CES representative:
Creative Electronic Svstems 54

. route du Pont-Butin  Caze Poctale 107 1213 Patit-lancy ¢ Switzerland
Tels i 9297 45 Telees f21520 25 S T CREATIVE ELEGTRONIG SYSTEMS

Geraany: Silena/CES Tel: (040 554021 USA/Canada: Bvtech/CES Tel: {604)5804131
Japan: Tayz Corp. Tel: (0312790771 France: INEL Tel: (1319543190
Ttalw: Silena Tel: (0217490545
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MG-1

PROCESSING POWER
- 32 Bit

Virtual memory

Floating-point co-processor

1 Mb to 8 Mb physical memory
10 to 120 Mb Winchester disk
800 Kb floppy disk unit

17" Graphics Display 1024 x 800
Ethernet (IEEE 802.3)

IBM-PC Bus expansion

SOFTWARE

«

O nardeux

S

Unix 4.2 BSD

Display Manager Window
C, Fortran 77, Pascal
Prolog, Lisp, GKS

VT 100 émulator
Ethernet (TCP/IP)

CAD packages, 2D, 3D

MWW

RESOLVEZ VOS PROBLEMES DE NEUTRONS

AVECLE DINEUTRON

trés léger (3,5 kg)

e gamme d’énergie
0,025 eV a 15 MeV

choix de I'unité physique

affichage du facteur

de qualité

Renseignements : Agence Commerciale
Z.A. de Courtabeeuf - Av. d’Islande 91940 LES ULIS - Tél. (6) 928.59.46 - Télex : 691 259F

Réalisations Publicitaires Industrielles

Siége Social : 72, rue Saint-Jacques 37602 LOCHES Cedex
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Around the Laboratories

SUPERCOLLIDER
Endorsement

Coinciding with the magnet selec-
tion decision for the US Supercon-
ducting Super Collider (the high
field design, see November 1985
issue, page 383), many of the lead-
~ing figures of the US particle phy-
sics community were together at
the home of the SSC Central De-
sign Group at Berkeley. A meeting,
organized by Jack Sandweiss
(Chairman of HEPAP) and Jim
Cronin (Chairman of the Division

of Particles and Fields), reviewed
progress on the SSC project.

At the conclusion of the meeting,
the following statement received
the support of the participants:

‘As a group with varied respon-
sibilities within the US high energy
physics community, we wish to
emphasize the vital importance of
the Superconducting Super Collider
(SSC) for the future of elementary
particle physics. An accelerator
__brobing the several TeV mass
,cale by the mid-1990s is indis-
pensable for continuing the remark-
able recent progress in under-
standing the fundamental structure
of matter.

The Department of Energy’s
contribution to the SSC R&D effort

recently achieved a major mile-
stone with the selection of the
magnet type to be used in the SSC
design. This is the most important
part of a larger R&D effort that to
date has met or surpassed all goals
originally set, placing the project

in position to achieve a completed
accelerator by the mid-1990s.
However, to maintain this date as
a realistic target, increased SSC
R&D funding is a necessity. Such
increased support is also required
to involve industry substantially in
the design and fabrication of the
SSC components at an early stage
so that completion of the SSC by
the mid-1990s will be a realistic
goal.

Under the coordination of the
Central Design Group, high energy
physics Laboratories, universities,
and industry have worked together
on a nationwide basis. The suc-
cess of this unique collaborative
effort reflects a widespread appre-
ciation of the importance of the
SSC.

We understand the need for
further discussion on project ap-
proval and the responsibilities the
projected costs imply. We also
recognize the need for increased
international collaboration and the
importance of providing the SSC
funds without adverse effects on

other basic sciences. Recognizing
all these considerations, we urge
that great emphasis be given to
the effort to make the SSC a real-
ity.

In the past 15 years, a vast
amount of experimental data on
the strong, weak, and electromag-
netic interactions has been under-
stood in terms of a set of consti-
tuent particles and a well defined
theory of their interactions. Present
knowledge indicates a further syn-
thesis at high energies with import-
ant implications for an under-
standing of the very large scale
structure of the universe as well
as for the very small. Such a syn-
thesis has observable conse-
quences in the multi-TeV mass
range. The SSC is essential for
exploring the new energy region
and will reveal fundamental aspects
of this synthesis.’

The list of 57 names of those
endorsing the statement, from
Abolins thru Zeller, reads like a
‘"Who's Who' of US particle phy-
sics.

A galaxy of US particle physics stars were
at a meeting at Berkeley to review and
enthusiastically endorse the
Superconducting Super Collider project.

(Photo LBL)
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Do vour Homework

AND YOUL

Did you know that we’re the foremost producer of superconducting wire in the
world? That our quality standards are every bit as tough as yours? And, that we’ve
pioneered a number of significant breakthroughs? We have. And, that’s why we think;
The more you know, the more likely you’ll go to Oxford.

OXFORD

Oxford Superconducting Technology

600 Milik Street, Carteret, New Jersey 07008, Telephone (201) 541-1300
Twx (710) 998-0492, Telex 844 142, Fax (201) 541-7769

Your reliable partner for
electrotechnical insulation problems

@ Glass Fabric Epoxy Laminates
G-10, G-11, FR-4

@ Glass Mat Epoxy Laminates
@ Glass Mat Polyester Laminates

@ Cotton Fabric Phenolic
Laminates

@ Hard Paper Phenolic Laminates

® Moulded Parts of Epoxy Casting
Resin

and machined parts made
of abovementioned
materials.

ISOLA The Swiss Insulating Works Ltd.
CH-4226 Breitenbach /Switzerland
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1995 and all that

Last year the US High Energy

the US high energy programme
projected over the next ten
years.

The Panel concluded that the
physics justification for a multi-
TeV, high luminosity hadron-
hadron collider (the proposed

SSC) is even stronger today
than it was in 1983 at the time
of the original HEPAP recom-
mendation. Furthermore, the
technical successes achieved
in the SSC research and devel-
opment programme reinforce
the confidence that this facility
can be built within the costs
and on the timescale estimated
in the Reference Design Study.
"L; The Panel identified projects

importance, their likely impact

Physics Advisory Panel (HEPAP)
carried out an in-depth study of

Superconducting Super Collider,

which, because of their intrinsic

on the course of future research,
and their key role in the US pro-
gramme should be given priori-
ty: the Collider Detector Facility
(CDF) and DO projects at the
Fermilab Tevatron, the L3 pro-
gramme at LEP at CERN, the
Mark Il and Stanford Linear De-
tector (SLD) projects at the
Stanford linac, and the CESR

programme at Cornell. The Panel

also considered the smaller
scale efforts involving studies
of CP violation with kaons, high
sensitivity studies of rare kaon
decays, and certain parts of the
non-accelerator programme to
be in this priority category.

But the Panel felt that the SSC
will require major redirection of
high energy physics resources
during the next ten years. How-
ever a reasonable transition into
the SSC programme will be
possible. Some of the existing

programmes will be terminating
just as extensive effort on SSC
detectors will need to com-
mence. The timely completion
of the SSC will provide a truly
forefront facility for the world’s
high energy physics community.
The Panel noted, however, the
inevitable deterioration of the
US programme and the difficulty
of maintaining continuity of the
field if the SSC were delayed
appreciably beyond the present-
ly-anticipated timescale. If this
were the case, there would be
no frontier facility in high energy
physics in the US in the mid-
1990s.

Finally, the Panel stressed the
importance of maintaining and
strengthening the technology
research in advanced accelerator
R&D. This research is essential
to long term progress.

RUTHERFORD
APPLETON:
KARMEN

Although primarily built to provide
neutrons, the new Spallation
Source at Rutherford Appleton,
recently named ISIS by UK Prime
Minister Margaret Thatcher (see
December 1985 issue, page 43b)
is also a unique source of neutri-
nos.

The short time pulses of the
accelerator (2 x 100 nsec every
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20 milliseconds) would give two
pulses of neutrinos separated in
time. The first pulse (of muon-type
neutrinos) occurs on a nanosecond
timescale from the decay of sec-
ondary pions. Milliseconds later
comes a second pulse (electron-
type neutrinos and muon-type anti-
neutrinos) resulting from the disin-
tegration of muons also produced
in the decay of the secondary
pions.

At full intensity, ISIS will produce

5 x 10'3 neutrinos per second of
each type. The muon neutrinos

from pion decay will be monoen-
ergetic at 30 MeV while those in

the delayed pulse will cover an
energy band up to 53 MeV.

The experiment to exploit these
neutrinos is known as KARMEN
— Karlsruhe Rutherford Medium
Energy Neutrino experiment.
Funded extensively by West Ger-
many, it involves a collaboration
of Karlsruhe (Kernforschungszen-
trum and University), Erlangen,
Oxford, Queen Mary College Lon-
don and Rutherford Appleton.

To better isolate the neutrino
interactions, the detecting equip-
ment will be housed in a 5700 ton
steel blockhouse built of 486 care-
fully dovetailed iron slabs.
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The 600 ton sliding door of the KARMEN
neutrino blockhouse being handcranked
into place.

There will be two detector sys-
tems; one a total energy calorimet-
er using liquid scintillator and the
other a high precision tracking de-
vice for measuring details of neu-
trino-electron scattering. Each will
weigh around 50 tons and be
moved in and out of the bunker
on air pads.

The first of these detectors is
well on the way to completion. It
uses 60 000 litres of mineral oil
liquid scintillator to observe neutri-
no induced reactions with carbon
and hydrogen nuclei of the organic
material. Very thin totally reflecting
double lucite layers are assembled
to provide a structure of 512 opti-
cally separated modules (18 cm x
17.4 cm x 350 cm) viewed at each
end by two phototubes. A total
of 2300 phototubes are presently
under test at RAL.

The double-walled tank contain-
ing the scintillator is contained in
an inner 18 cm iron shield which
also provides mechanical strength.
An active plastic scintillator veto
shield outside will identify cosmic
ray background which penetrates
the main iron shield.

It is hoped that the first neutrinos
will be detected this year, and a
series of neutrino studies initiated.
The big question marks still hang-
ing over neutrinos are whether
they have mass, and whether the
different types mix (neutrino oscil-
lations). KARMEN, supplied by a
unique source of medium energy
neutrinos, could go on to make
significant contributions to physics.

Together at the inauguration of the KARMEN
neutrino facility at the Rutherford Appleton
Laboratory — left to right, RAL Director
'Geoff Manning, and Bernhard Zeitnitz and
Wolfgang Klose of Karlsruhe’s
Kernforschungszentrum (KfK). KARMEN is
extensively funded by West Germany.

(Photos RAL)
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THE MOST PoPULAn

CRATE
IN THE
WORLD ...

More than 250

Model Foso crates sold worldw:de

More and more FASTBUS users are specifying KSC
crates. Here's why.

Our FASTBUS crate . ..

.. meets or exceeds the June 1985 FASTBUS
specifications for Type A crates

* 100 to 300 ampere options for +5 and —5.2 valts . . . includes grounding contacts to protect modules
* 100 and 120 ampere options for —2 volts from statlc discharge

10 to 20 ampere low-noise linear supplv for £16 . .. offers minimum crosstalk with fast backpfane
volts . transmission

Full voltage and current metering .- ts field-proven in FASTBUS applications
worldwide '

.is fully supported with extenders, ancillary
logic, extraction/insertion tool

..is available with auxiliary backplane

. has less than *4 millivolt differential IR drop
on backplane with 300 ampere load

.., is available for immediate delivery

Ask about our ever-growing line of FASTBUS prod-
ucts far your high-speed appl:catmns

F051 CRATE POWER SUPPLY
*  Power source for FO50 FASTBUS crate

Model F051

Kmethystema Corporatlon
Standardized Data Acquisition and Control Systems :

Regional Offices

it Northeast:  (609) 921 2088 TLX 833040 : Rucane

11 Maryknoll Drive Southeast: (305) 4259793 TLX 441781 3 Chemin de Tavernay
Lockport, lllinois 60441 , South Central: {505) 883 3846 TLX 660440 ~ 1218 Geneva, Switzerland
Phone: (815) 838 0005 ) . West Coast: (415) 797 2351 TWWX 910 997 0544  Phone: (022) 98 44 45
TWX: 910 638 2831 . Zuchwil, Switzerland: (065) 25 29 25 TL X 845/934648 Telex: 289622
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Fast N||V| Instrumentatlon

FDMT 101

ELECTRONIC & TECHNOLOG 7 ELECTRONIC & TECHNOLOGY ¢ os | NG B TECHNoLoeY Fast Multin"»de Discr.

£0. mEAN TiveER IR SINGLE ii%% Mse CONST ER DISOR, Pair/Meantimer
: : @® For best timing with two PM's at
long scintiitators.

3 Channels in a Single NIM

Discriminator:

@ Daisy chain inputs

@ Leading edge/diff./low level timing
@ Direct out: time over thr. LL

® Bandwidth 150 MHz

Analog Meantimer:

® Range up to 60 ns

@® Fast resets on end of range-
recoverytime < 5ns

® No single trigger outputs

@® Time resolution = 100 ps

CFD 103

Hex. Const. Fraction Discr.

@ Full automatic walk adjustment

@® Full immunity to superimposed
ground loop voltages and drifts.

@® CFD 103 is equipped with auto-
controlled triggering point, based
on a feedback loop controller
principle.*

@ CFD 103 indicates the optimal auto-
triggering point by equal intensity
of two LED's.

@® CFD 103 accepts DC input offset
of + 150 mV and frequency inter-
ferences < 400 Hz as well as high
changes of counting rates without
degradation of timing performance.

® CFD 103 is designed for signal rates
up to 100 MHz and provides walk
equal to = 50 ps over a dynamic
range of 400:1.

® CFD 103! Your old «Walk Screw-
driver» will be credited by buying
this unit.

SCD 100

Hex Single Channel Discr.

® Single channel + veto level.

@ Built-in fast amplifier, gain 5.

@® Automatic control of trigger levels,
immunity to superimposed ground-
loop voltages and drifts*, same

. features as CFD 103.

@ Internal delayline switch for various
rise times.

® Veto-triggered deadtime

@ State of the art hybrid technology.

All units:
® thresholds int. or remote
controlable.

" o - S o e = fry 2 .
b i p . @ Linear range: —5mV to —5V
FDMT 1 01 ) 1 L, *Patent pending £

N

ELECTRONIC & TECHNOLOGY LAB's

Dorfstrasse 80
CH-5417 Untersiggenthal
Tel 056 282 844 Telex etl 828 270

ELECTRONIC & TECHNOLOGY LAB's
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Pole apart?

Ask a physicist whether an un-
conventional particle or phenom-
enon exists or not and he will
most likely reply ‘the exper-
imental limit so far is less than
x’, where x is some mighty
small number.

After 340 days of closely
monitored running, a sophisti-
cated Superconducting Quantum
Interference Device — SQUID
— operated by a team at Lon-
don'’s Imperial College in South
Kensington had nothing to re-
port: another painstaking experi-
ment diligently chipping away
at the observational limits of
something which might not be
there anyway.

Then on 11 August last year
came the ‘South Kensington
Event’ — a signal compatible

with the passage of a lone mag-
netic charge — a magnetic mon-
opole — through a 0.2 m? loop
in the magnetic vacuum of the
apparatus.

The reluctance of free mag-
netic poles to show themselves
has long intrigued physicists,
as the equations of classical
electromagnetism appear sym-
metric with respect to electric
and magnetic charge. Earlier
this century, Paul Dirac revived
interest in magnetic monopoles,
and the quest received a further
boost by the formulation of bold
new theories which postulated
the existence of huge mono-
poles, relics of the ‘Big Bang'.
These primordial monopoles
could be so big as to be weigh-
able, and would give important
clues to the mechanisms which
shaped the early Universe.

Several years ago, excitement
rose when a SQUID at Stanford
reported a monopole-like signal
in its two-inch induction detec-
tor. However this was soon
found to be incompatible with
limits established by ionization
detectors and the event was
discounted. Using improved and
larger detectors, teams at Stan-
ford and elsewhere saw no
further candidates, until the
‘South Kensington Event’ came
along.

The London team have looked
at all kinds of explanations,
some of which have been ruled
out, others deemed unlikely but
nevertheless possible. It is still
too early to say that a free mag-
netic charge has definitely been
seen, and the delicate magne-
tometers continue running.
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The inductive detector at Imperial College,

London, which has recorded a candidate
magnetic monopole, seen here prior to

assembly. The detector loop framework,
suspended on three stainless steel tubes,

is in the centre. On the right is the top half

of the lead shield which surrounds the
detector loops. The 100-litre helium
cryostat is on the left. The detector loops
and cryostat are assembled within a nest
of five magnetic shields (background)
weighing about 0.5 tonne, which is
suspended on anti-vibration mounts. The

overall height of the detector is about 3m.

(Photo I. C. Physics Photographic Group)

CERN
Accelerator School

Since its creation in 1983, the

CERN Accelerator School has been
under the leadership of Kjell John-

sen. With the school well estab-
lished and having one workshop
and four courses to its credit (for
a report on the most recent at

Oxford see next page), Kjell John-
sen handed over the leadership to

Phil Bryant on 1 October 1985.
This change has enabled Kjell

Johnsen to take on a new role as

Chairman of an Advisory Panel on

new ideas for electron-positron

Colliders for CERN as part of Carlo

Rubbia’s Working Group on the
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Don Perkins welcomes participants at the
CERN Accelerator School’s Advanced
Accelerator Physics Course to a reception
at the Sheldonian Theatre.

Hildred Blewett and John Mulvey at the
Accelerator School banquet at The Queen’s
College, Oxford.

Scientific and Technological Long-
term Future of CERN (see July/Au-
gust 1985 issue, page 241).
Meanwhile the Accelerator
School moves on, with three
courses planned for this year. The
first is a specialized one-week
course ‘Applied Geodesy for Par-
ticle Accelerator’ from 1 April at
CERN. In this field CERN has a pre-
eminent position under the leader-
ship of Jean Gervaise. The second
course will be on basic general
accelerator physics and will be
held in Aarhus, Denmark, from 15-
26 September. Finally, plans are
now underway for the next spe-
cialized course in the series of joint
courses with the US School on
High Energy Particle Accelerators,
to be held in the US towards the
end of the year. Further information
and application forms from Mrs.
S. von Wartburg, LEP Division,
CERN, 1211 Geneva 23.
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School report

The CERN Accelerator School
(CAS) offers a regular course
on general accelerator phy-
sics. The first basic course
was given in September
1984 at Orsay, France, and
last September the advanced
course was jointly organized
by CAS, Oxford’s Nuclear
Physics Laboratory and the
Rutherford Appleton Labora-
tory, and held at The Queen’s
College, Oxford.

The 140 participants came
mainly from Europe, but there
were 12 from the US and
Canada and a few from other
parts of the world. They
spent two weeks in beautiful
surroundings but a modest
level of personal comfort.

The first week concen-
trated on single particle
dynamics with all the subtle
nonlinear effects and cou-
plings which affect the life-
time of stored beams. The
week started with an intro-
duction to the Hamiltonian
formalism needed for the
analysis of these phenomena,
requiring an appreciable effort
by the students. The stocks
of a certain famous textbook

on classical mechanics were
quickly exhausted in the local
bookshops. As one partici-
pant remarked, ‘after having
bought it you already feel
better’.

The first week also
included an introduction to
plasma physics and the Vla-
sov and Fokker Planck equa-
tions, which prepared the
ground for the study of col-
lective phenomena in the
second week, such as
bunched-beam instabilities,
stochastic cooling and elec-
tron cooling, beam loading,
etc.

The lecture programme
reflected the enthusiasm of
the lecturers but was bal-
anced by a series of after-
noon seminars on more tech-
nological topics of current
interest, including supercon-
ducting accelerating cavities.
In addition there were visits
to the JET project at Culham
and the neutron spallation
source at the Rutherford
Appleton Laboratory.

By Ernst Haebel
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High Technology
needs
Superconductors

- in fusion research
- in medical diagnosis
- in radioastronomy

Dr Karl-Jirgen Best, Vacuumschmelze

The biggest radiotelescope is located at
Effelsberg, Eifel, W. Germany. One of its
highly sensitive receivers is a MASER — a

quantum mechanical amplifier. For its

operation a strong and homogeneous
magnetic field is necessary. It is provided by
superconducting coils.

High-energy magnetic fields produced by
superconductors VACRYFLUX® also help
achieve top results in other disciplines, i.e.
in fusion research or in nuclear spin

tomography, which enables high resolution
diagnosis without X-ray examination.

® Registered trademark of VACUUMSCHMELZE GMBH

VACUUMSCHMELZE GMBH

Grlner Weg 37, D-6450 Hanau 1 Telefon: (06181) 362-1- Telefax: (06181) 362 645 - Telex: 4 184 863
Rhenaniastr. 9/17, D-1000 Berlin 20 Tel.: (030) 3320051 - Telefax: (030) 3320051 App.04-Tx.. 182 815
KI-05
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HIGH RELIABILITY

SM 3540

REGULATED
DC POWER SUPPLY

1400 Watt, 0-35V 0-40A

* Extremely high efficiency, 91 %

¥ New 100kHz power conversion tech-
nique with POWERMOSFETS.

* Weight only 14,5 kgs.

* Ripple only 10mV p-p, no spikes.

* Voltage and current programmable
by 0-5V or by IEEE 488 (via PSC625).
V and I monitoring outputs 0-5V.

* Parallel connection with equal cur-
rent sharing.

*¥ Modular built up, service friendly.

¥ Natural convection cooling, no blo-
wer, no acoustical noise.

* No inrush current (soft start) during
switch-on. 50Hz choke in input.

¥ Optimally designed RFI filters at
input and output (VDEO0871B).

DELTA ELEKTRONIKA BV

Postbus 27 - 4300AA ZIERIKZEE - Netherlands

Telefoon: (1110) 3656 - Telex: 55349 delek nl

FLOWMETERS

Calibrated and non-
calibrated instruments for
liquids and gas

type 1100
Available from our stock
in Zurich

s

HeranS lenses, mirrrs,

Quartz giass

cuvettes, hatches,
disks, prisms,
rods, tubes

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

Ask for further information

Oerlikonerstrasse 88
tel. 01/31140 40
8057 Zurich

POWER ELEGTRONIC

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

FIBER OPTIC LINKS:
® analogue signals

m digital signals

OCEM....

Via Il Agosto 1980, 11 - 40016 S. Giorgio di Piano (BO) - ITALIA
Tel. (051) 897172/892022 r.a. - Telex 510893 |.
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Overview of the Brookhaven site, showing
how the newly approved Booster will fit in
with the existing installations and with the
proposed Relativistic Heavy lon Collider,
RHIC, using the empty tunnel built for the
CBA project.

(Photo Brookhaven)
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'BROOKHAVEN
_Booster boost

Approval has been given for a

1 GeV Booster synchrotron which
should significantly extend the
research potential with high energy
beams at Brookhaven. The initial
funding covers design groundwork
and some construction, and with
anticipated funding over the next
few years the machine and all new
interconnections should be finished
by 1989.

Several years ago, serious think-
ing began on how Brookhaven's
high energy resources could be
best adapted for future needs. One
thing which soon became clear
was the need to increase the num-
ber of particles which could be
handled in the faithful Alternating
Gradient Synchrotron, now in its
26th year of operation.
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The initial proposal for a 2.5 GeV
Booster was soon changed to a
more modest 1 GeV machine. With
the new booster taking the low
energy particles from the injector,
the AGS main ring will be able to
accelerate up to 5.6 x 103 protons
per pulse, a factor of four up on
the present performance (1.5 x
1013),

Users of polarized (spin oriented)
proton beams will be relatively
even better off, with intensities up
twenty times, from 2 x 100 pro-
tons per pulse to 4 x 10", making
polarized particles no longer a lux-
ury.

The third payoff will be in the
programme for heavy ions, where
a new transfer line was completed
last year to take particles from the
tandem Van de Graaff to the AGS.
With the present setup, the heav-
iest ions which can be handled are
sulphur, mass 32 units. However

with the Booster, much heavier
ions could be stripped of all their
electrons prior to injection into the
AGS. (Acceleration of only partially
stripped ions requires a higher
vacuum than is available in the
AGS)) ’

The new Booster would also be
a step towards Brookhaven's
dream of a Relativistic Heavy lon
Collider (RHIC) in the tunnel from
the abandoned CBA project and
which would enable nuclear matter
to be studied under very different
conditions. Research and develop-
ment work for possible RHIC com-
ponents, particularly superconduct-
ing magnets (see October 1985
issue, page 331), is already under-
way.

STANFORD
Led to lead

After extensive tests and studies,
the team building the SLD detector
for the Stanford Linear Collider,
also under construction, have el-
ected to use a conventional calo-
rimeter design based on lead and
liquid argon, while teams building
new detectors for use at other
machines are looking towards less
conventional techniques.

For these new detectors, the
emphasis for energy measurement
is turning away from individual
particles and towards the colli-
mated clusters or ‘jets’ considered
to be the result of quark and gluon
interactions.

For these jets the problem is the
response of the calorimeter to dif-
ferent types of particles, in partic-
ular to electrons and hadrons.
These lose energy in very different
ways, and designers of new detec-
tors (or of upgrades to existing
ones) have looked at ways of com-
pensating for this difference.
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Electrons (deriving from the de-
cay of copiously produced neutral
pions) prefer to produce showers
of lower energy particles which
then lose energy through ionization
in the detector. On the other hand
hadrons lose energy through nu-
clear interactions during the forma-
tion of showers. This energy is
‘lost’, and the performance of the
detector can be degraded by the
different behaviour of hadrons and
electrons.

One solution developed by the
CERN / Dortmund / Heidelberg
Saclay/Warsaw neutrino group
was to build in an appropriate
weighing algorithm. Another idea,
also put forward at CERN, was to
use uranium plates so that some
of the otherwise undetectable ha-
dron energy producing low energy
particles would induce fission in
the uranium, putting particles back
into circulation and making up for
the lost energy.

Uranium calorimetry was a
feature of the big detector used
by a Brookhaven / Cambridge /
CERN / Copenhagen / London
(Queen Mary College) / Lund /
Pennsylvania / Pittsburgh / Ruther-
ford / Tel Aviv team which studied
interactions with large transverse
momentum at the CERN Intersect-
ing Storage Rings.

Some of these physicists have
moved on to the NA 34 "HELIOS’
experiment on lepton production
at the CERN Super Proton Syn-
chrotron (see September 1984
issue, page 280), for which uran-
ium/liquid argon calorimetry is
being constructed.

Work in progress on the innards of one of
the uranium-based calorimeter prototypes
tested last year for the SLD detector being
built for Stanford’s new Linear Collider.
After extensive studies, a lead-liquid argon
design was chosen.

(Photo Stanford)
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The team building the DO detec-
tor for Fermilab’s Tevatron collider
are looking towards a uranium/Ii-
quid argon sampling calorimeter
(see October 1985 issue,
page 384). For the upgrade of the
UA1 experiment at the CERN Col-
lider, thinking is also turning to-
wards uranium but possibly with
a room temperature liquid as the
detecting medium, if this can be
made to work satisfactorily (see
November 1985 issue, page 384).

However the SLD team at Stan-
ford had some indications that the
compensation mechanism was
smaller than expected, at least in
the configuration under study.
However in heavy materials, addi-
tional absorption effects with elec-
tromagnetic particles could also
come into play, and would help
bring the electron and hadron sig-

nals in line. These effects would
also occur in a heavy but non-fis-
sionable material like lead. The
Stanford team also felt more com-
fortable with an easier construction
technique.

This new detector work was
highlighted by a Workshop on
Compensated Calorimetry, held at
Caltech last September, which

included results from tests by SLD —

and DO teams using uranium/liquid
argon prototypes and from UA1
using an uranium/scintillator ap-
proach.

Also covered were new ideas
based on photosensitive dopants
in liquid argon, the use of warm
liquids as envisaged by UA1, and
barium fluoride. Results were also
presented from computer simula-
tions of hadron cascades.
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ble with IP 55
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DESY
Physics at the
Fermi scale

The theme of the traditional DESY
Theory Workshop, held last Octo-
ber, was ‘Physics at the Fermi

" scale’ (the energy region near

90 GeV, covering the masses of
the W and Z bosons which carry
the weak force). Fourteen lecturers
presented experimental results and
theoretical ideas on the origin of
the electroweak symmetry break-
ing, while younger physicists ad-
ded short but useful contributions.

The Workshop started with a
thorough review by W. Marciano
(Brookhaven) of the status of radia-
tive corrections in the standard
model. Marciano ended his bal-
anced talk in a more speculative
‘vein, by suggesting that possible
small discrepancies in the Kobaya-
shi-Maskawa matrix (three gener-
ations of quarks) could signal the
_—existence of a fourth quark gener-
ation. R. Eichler (SIN) followed with
a discussion of the impressive pro-
gress achieved in setting bounds
on rare processes. He also dis-
cussed future ideas on high inten-
sity kaon factories which may one
day push these bounds even furth-
er down (or even discover a viola-
tion of the standard model!).

The second day of the Work-
shop became more speculative,
with discussions turning to (quark)
substructure. H. Georgi (Harvard)
explained his idea of composite
Higgs bosons and how this can
generate small masses for compo-
site quarks and leptons. Although
it is too early to tell whether Geor-
gi's scheme is valid, his ‘Moose’
calculus seems a friendly animal.

Barbara Schrempp (Hamburg)
clearly explained some of the re-
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sults of having the Higgs sector
strongly coupled. She suggested
that, contrary to initial expecta-
tions, one should expect a broad
resonance to remain in the spec-
trum, even for very large coupling.

Haim Harari (Weizmann), after
officially welcoming Georgi to the
compositeness fold, presented a
comprehensive overview of the
achievements and the problems
of composite models. He empha-
sized how (colour octet) composite
neutrinos may exist and provide
a first look into the next layer of
matter.

These theoretical speculations
were balanced by two experimental
talks by S. Yamada (Tokyo) and
M. Jonker (SLAC). Yamada com-
prehensively reviewed the limits
obtained at high energy electron-
positron storage rings on phenom-
ena beyond the standard model,
indicating the bounds for both sub-
structure motivated objects, like
excited leptons, and for particles
suggested by supersymmetric ex-
tensions of the standard model.

At the DESY Theory Workshop, left to
right, Christoph Wetterich and Fridger and
Barbara Schrempp.

(Photo DESY)

Jonker added to this discussion
by presenting some new data from
the ASP collaboration at Stanford’s
PEP ring. By studying photon pro-
duction plus missing energy, the
collaboration is able to say that
unconventional (scalar) electrons
have to be heavier than 50 GeV,
assuming that (supersymmetric)
photinos are massless.

P. Jenni (CERN) opened the third
day with an overview of both the
physics accomplishments and the
planned upgrade of the UA2 detec-
tor at the CERN Collider.

Supersymmetry and superstrings
then took centre stage for the re-
mainder of the meeting. H. Kowals-
ki (DESY) and H. Haber (Santa
Cruz) discussed in detail the impli-
cations of the UA1 ‘monojets’ for
supersymmetry at low energy.
Although the 1983 events seemed
to suggest the possibility of having
relatively light squarks or gluinos,
the 1984 data appear to be incom-
patible with this scenario.

In their talks on the implications
of superstrings H. P. Nilles (Geneva)
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Roberto Peccei, who took over from Tom
Walsh as Speaker of DESY’s Theory Group.

(Photo P. Waloschek)

and L. Ibafiez (CERN) did not seem
to be perturbed that no signs for
supersymmetry had yet been seen.
Superstring physics would occur
at the ‘Planck scale’, energies of
about 10" GeV, while the Fermi
scale is really a ‘low energy’ scale
in comparison! Ibafiez emphasized,
however, that superstrings do have
some implications at the Fermi
scale, since in many instances one
is left with a larger symmetry
group than that of the standard
model at low energy. C. Wetterich
(DESY) also discussed how some
of the Kaluza-Klein theories, whose
extra dimensions ‘compactify’ near
the Planck scale, can set the low
energy pattern of the fermions we
know. In both cases, standard
model physics is connected to a
deeper theory bringing in gravity.

It was left to M. Veltman (Michi-
gan) to summarize the disparate
attempts to understand physics
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at the Fermi scale. This he did in
characteristic fashion by castigat-
ing all speakers (and the au-
diencel), irrespective of whether
they voted composite or super-
symmetric. He suggested instead
that the clue to electroweak sym-
metry breaking would probably be
found through the observation of
weak boson interactions at high
energy.

The members of the organizing
commitee of the 1985 DESY The-
ory Workshop were R. Klanner,

E. Reya, R. D. Peccei and F. Wag-
ner. Meanwhile planning for the
next Workshop (6-9 October) is
already underway. It will move
from weak to strong, and focus
on the theoretical and phenomeno-
logical status of quantum chromo-
dynamics.

From Roberto Peccei

Brussels
ICFA meeting

The International Committee
for Future Accelerators (ICFA)
met in Brussels on 2 October
last year. Following the
establishment of four panels
(Superconducting Magnets
and Cryogenics, Beam Dy-
namics, New Accelerator
Schemes and Instrumentation
— see March 1985 issue,
page 64), the Committee
heard reports from two Panel
Chairmen — Giorgio Brianti
(CERN) on Superconducting
Magnets, and Tord Ekelof
(Uppsala) on Instrumentation.
Plans were approved to hold
an ICFA workshop on Super-
conducting Magnets and
Cryogenics at Brookhaven
from 12 to 16 May (atten-
dance by invitation only). The
Committee also took note of
the second Panel’s intention
to publish a regular newslet-
ter (the first issue came out
recently) and heard its pre-
liminary plans to hold an In-
strumentation School at the
International Centre for
Theoretical Physics, Trieste,
in April 1987.

Finally the Committee re-
viewed its revised mandate,
as approved by the Inter-
national Union of Pure and
Applied Physics Particles and
Fields Commission at its
meeting during the Kyoto
Conference in August 1985 :
‘To promote international
collaboration in all phases of
the construction and exploi-
tation of very high energy
accelerators. To organize
regularly world-inclusive
meetings for the exchange
of information on future plans
for regional facilities and for
the formulation of advice on
joint studies and uses. To
organize workshops for the
study of problems related to
super high energy accelerator
complexes and their inter-
national exploitation, and to
foster Research and Devel-
opment of necessary tech-
nology.’
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The walled town of Visby, on the Swedish
island of Gotland, scene of the Second
International Conference on Nucleus-Nucleus
Collisions, held last summer.

CONFERENCE
Nuclear visions

Last summer, four hundred visitors
of about 30 different nationalities
descended on the ancient town of
Visby on the Swedish island of
Gotland for the Second Inter-
national Conference on Nucleus-
Nucleus Collisions.

The conference organizers, re-
presenting most Swedish universi-
ties and physics research insti-
tutes, had chosen to launch the
conference in a surrounding of cul-
ture and history, far away from
academic institutions. In his closing
address, D. Scott of Michigan ex-
pressed the hope that the meeting
would set a standard for future
such conferences. Among other
imaginative ideas, the conference
fee included one week's use of a
bicycle for countryside tours.

For the conference itself, ses-
sions were organized not according
to conventional topics like low,
intermediate and high energy reac-
tions, but along phenomena-related
lines that brought listeners together
instead of splitting them up. Exam-
ples were ‘phase transitions’, ‘new
facilities” and ‘breaking nuclear
matter into pieces’. This made for
good participation. The concluding
talk was turned into a round table
session. Instead of one victim hav-
ing to give a diplomatic account
of everything, instead a few prom-
inent physicists discussed the mer-
its of different conference high-
lights.

The scientific success of the
Visby conference was due to the
interdisciplinary nature of heavy-ion
research, something that was ob-
vious at the first conference in this
series, held at Michigan in 1982.
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In his opening talk, D. Scott, chair-
man of the 1982 conference, fas-
cinated his audience with the full
story on what happens ‘When
Heavy lons Collide’, helped by a
computer-generated cartoon.

The main theme of the confer-
ence turned out to be ‘exotism’

— new phenomena in nuclear mat-
ter under extreme conditions, and
in particular as understood by
phase transitions.

When looking for new phenom-
ena it is necessary to have a fair
understanding of how ‘normal’
nuclear matter behaves, and this
is far from easy. A central question
for creating exotic nuclear matter,
such as quark-gluon plasma, or
for understanding the mechanism
behind supernovae explosions, is
to what degree nuclei can be com-
pressed. H.-G. Ritter, Berkeley,
covered the celebrated data from
the Plastic Ball and Streamer Cham-
ber at the Bevalac, which establish
the ‘side-splash’ of participating
nucleons and ‘bounce-off’ of spec-
tator fragments in heavy ion colli-
sions at an energy of 250 MeV
per nucleon (see July/August 1984
issue, page 243). The theoretical
aspects were discussed by
H. Stécker, Michigan, and J. Cug-
non, Liege. Most models seem to
accept the data as the first signa-
ture of a compression of nuclear
matter, but there are also efforts
to explain the effect with a purely
thermal equation of state for nu-
clear matter, with no separate
compressional energy. More work

is obviously needed before a reli-
able equation of state can be extra~
polated into the unknown.

An understanding of how quarks
and gluons react in normal nuclear
matter is required to identify any
possible plasma phase in future
experiments at higher energies.

M. A. Baldin, Dubna, reviewed the
current knowledge of quark distri-
butions in nuclei, and B. Anders-
son, Lund, reported on recent work
to extend the popular string model
of quark ‘hadronization’ to high
energy heavy ion collisions.

There was no lack of reports on
evidence for exotic nuclear matter,
nor of theoretical speculations.
Low energy experiments concen-
trate on creating and probing indi-
vidual nuclei in extreme states.

S. Bjgrnholm, Niels Bohr Institute,
reviewed pictures of the excited
nucleus as a liquid and as a gas,
and D. Boal, Vancouver, discussed
the possibility of a mild phase
transition between two such forms
of nuclear matter.

There is also a special interest
in high masses and high spins. The
creation of giant nuclei in heavy
ion collisions might open up new
frontiers in physics, both by giving
a new dimension to the study of
nuclear forces, as discussed by S.
Hofmann, GSI Darmstadt, and as
a source of the supercritical electric
fields necessary for vacuum decay,
as reviewed by W. Greiner, Frank-
furt. On the high spin side, there
are new impressive data from Ber-
keley and Daresbury, presented
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by F. Stephens and J. Sharpey-
Schafer, giving detailed nuclear
spectra at spins as high as 40-50
units. I. Ragnarsson, Lund, dis-
cussed the possibility that this is
a termination of the rotational band
for some heavy nuclei at these
high spin values. R. Broglia, Niels
Bohr Institute, interpreted the new
data as an indication that the spin-
induced transition from a superfluid
to a rigid rotation is not as abrupt
as earlier believed. A rapidly spin-
ning nucleus might therefore be a
good place for studying the more
general problem of smooth phase
transitions.

Interesting things happen also

at intermediate energies, and de-
tailed analyses of various transi-
tional phenomena, whether ‘exotic’
or not, will help to unify the rather
scattered picture of nuclear matter
in this energy region. One example
was reported by J. Galin, Orsay,
D. Guerreau, GANIL (Caen), and
H. Nifenecker, Grenoble. In very
recent experiments the enérgy
interval of 27 to 44 MeV per nu-

.eon has appeared as the region
where the fusion peak in argon-tin
reactions disappears completely,
signalling a transition in the nuclear
fragmentation mechanism. Another
promising piece of fresh data, pre-
sented by W. Loveland, Corvallis,
demonstrates that target fragments
from 35 MeV per nucleon krypton-
gold reactions are often similar to
the projectile in both size and
momentum ; a correlation that
seems hard to understand. A now
well known phenomenon, first stu-
died at CERN, that also needs a
better understanding is the produc-
tion of pions at ‘subthreshold’ en-
ergies — heavy ion velocities lower
than those required in pure nu-
cleon-nucleon reactions. H. Stro-
bele, GSI, discussed the possibility
of similar investigations of sub-
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threshold kaon production by hea-
vy ions.

When it comes to the much dis-
cussed transition to a quark-gluon
plasma in heavy ion collisions,
there is no clear experimental evi-
dence at present, but the ambitious
build-up of new experiments prom-
ises an interesting future. The pro-
grammes at Brookhaven and CERN
were presented by T. Ludlam,
Brookhaven, R. Stock, GSI, and
H. J. Specht, Heidelberg. With the
help of complicated detector sys-
tems these experiments will try to
find any produced plasma. L. Van
Hove, CERN, reviewed the possible
experimental signals, as suggested
by theorists in the field, and G.
Baym, Urbana, explained the role
of the quark-gluon soup in the early
Universe. Our understanding of
the present Universe needs a much
deeper insight into the behaviour
of quarks and gluons in unusual
nuclear matter. Other heavy ion
projects reported at Visby included
the future storage ring CELSIUS in

Face (!) transitions when Visby Conference
Chairman Ingvar Otterlund (left) collides

with David Scott, who chaired the first
meeting in the series, held at Michigan State
University in 1982.

(Photo Gotlands Tidningar)

Uppsala (L. Westerberg), the Scan-
dinavian multidetector system
Nordball (B. Herskind), the powerful
future machines at GSI, Darmstadt
(P. Kienle), and the ambitious hea-
vy ion programme at SATURNE

(P. Radvanyi).

The Visby conference showed
that there are three main sources
of optimism in heavy ion physics.
Firstly, the experiments have begun
to highlight fundamental questions
in particle, nuclear and astrophy-
sics. Secondly, many of the prob-
lems are interdisciplinary, such as
the relevance of quarks in nuclei
or of particles and nuclei in astro-
physics. Thirdly, many more heavy
ion experiments are planned.

Those wanting to share the vi-
sions from Visby, or learn more
about those newsy nuclei, could
start with the conference proceed-
ings, recently published in Nuclear
Physics A.

From Sverker Fredriksson
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Professorship in theoretical physics
(Nuclear Physics at High Energies)
at the University of Bergen, Norway

The University of Bergen invites applications for a professor-
ship in Theoretical Physics (nuclear physics at high energies) at
the Department of Physics.

The Department has a scientific staff of 31.

At present the theorists include a Professor and a research
fellow in atomic physics, and a senior lecturer in nuclear
physics. In addition to the above vacancy there is a professor-
ship vacant in theoretical elementary particle physics.

The research activities at the Department are organized in
groups in the fields of atomic physics, cosmic geophysics,
elementary particle physics, hydrodynamics and acoustics,
laser physics, nuclear physics and reservoir physics. The
Elementary Particle Group is involved in an experiment at
LEAR, CERN, and the DELPHI experiment to be carried out at
LEP, CERN.

The nuclear physics group is engaged in experiments studying
quasi-elastic collisions and heavy-ion reactions in the inter-
mediate energy region, carried out at the CERN synchrocyclo-
tron, at the French centre GANIL for heavy-ion physics in Caen
and at SARA in Grenoble.

It is expected that the professor will take part in discussions
and colloguia also with the experimentalists. Teaching duties
for the professor include both undergraduate and graduate
teaching within the normal rules and regulations.

The present gross annual salary is NOK 207906 of which
NOK 3838 is paid in pension contributions.

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

Applications, which must include a complete curriculum vitae,
should be addressed to The King and forwarded together with
relevant certificates and one copy of a list of publications to:

The Faculty of Mathematics
and Natural Sciences

The Secretariat

Harald Harfagresgt. 1
N-5000 Bergen, Norway

By 20.2.86 the applicant should submit five copies each of the
publication list and publications (numbered and arranged in
five groups) with he/she wishes to be considered in connec-
tion with the appointment.

Scientific manuscripts in preparation may be submitted within
three months of the closing date for applications, provided
notice of intent is given on submitting the other publications.
Applicants are otherwise referred to the current rules for the
procedure to be followed on the appointment of Professors. A
more detailed description of the vacant professorship with
connected obligations can be obtained on request from the
above address. Further information can also be obtained by
calling 47-5-212761, the Department of Physics.
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Amersham International is a high technology international
company specialising in medical, research and industrial
products, and is a world leader in commercial cyclotron
operations.

Cyclotron Operations Manager

c.£15,000 -+ car

We are looking for an experienced engineer or physicist to
organise the development and commissioning of this new
computer-controlled accelerator.

Organisational skills are essential as well as a background
in accelerator technology. Preference would be given to
graduates with experience in one or more of the following
areas: beam optics, high power RF systems, power
supplies, ion source technology etc. The successful can-
didate would join an existing department of accelerator
specialists.

Graduates with less experience are invited to apply for
Amersham International plc

White Lion Road Amersham
Buckinghamshire HP7 9LL England

Due to the growth in cyclotron-produced isotopes,
Amersham is investing in its third cyclotron facility which
will be commissioned in 1986. We now have a challenging
new opportunity for—

Southern England

consideration for development positions.

Location is in South Bucks, which is within easy reach of
London and Oxford. We envisage a salary in the region of
£15,000 on a salary scale rising to £17,000. Excellent
benefits package includes company car, twenty five days
holiday and generous relocation assistance, where
appropriate.

Please write with full details to Mrs Linda Lunn, Personnel
Officer, Medical Products Division at the address below or
telephone Little Chalfont (02404) 4488 Ext 3578 for an
application form.

Almersham
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People and things

On people

On 23 November, Carlo Rubbia
was awarded the degree of Dot-
tore Honoris Causa by the Univer-
sity of Udine, Italy.

Michel Davier has been appointed
Mirector of the Laboratoire de I’Ac-
célérateur Linéaire at Orsay,
France, succeeding Jean Perez-
y-Jorba. The new director is also
no stranger to CERN, where he is
a collaborator in the ALEPH experi-
ment being built for the new LEP
electron-positron collider.

Louis Rosen, who has directed the
Los Alamos Meson Physics Facil-
ity, LAMPF, for twenty years, has
been awarded the highest honour
of the Los Alamos National Labo-
ratory — the position of Senior
Fellow — as he hands over leader-
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ship of LAMPF to Gerald Garvey.
He set the style of LAMPF from
its inception and has had great
influence on the evolution of the
broad programme of research in
both pure and applied science.
Louis Rosen will remain leader of
the Medium Energy Physics Divi-
sion and will be senior scientific
advisor to LAMPF.

Klaus Rith of the University of Frei-
burg, presently spokesman of the
big new NA37 collaboration using
CERN's high energy muon beams,
has been awarded the Réntgen
Prize of the University of Giessen
for his contributions towards the
discovery and further investigation
of the 'EMC Effect’ — the depen-
dence of nucleon quark structure
on the surrounding nuclear envi-
ronment.

CERN elections and appointments

At the December meeting of CERN
Council, Wolfgang Kummer (Aus-
tria) was reelected as Council Pre-
sident together with Vice Presi-
dents Josef Rembser (West Ger-
many) and Jan Kluyver (Nether-
lands). Jan Bezemer (Netherlands)
becomes Chairman of the Finance
Committee and Don Perkins (UK)
was reelected as Chairman of the
Scientific Policy Committee. Four
new SPC members were elected:
Marcel Banner (France), Peder
Gregers Hansen (Denmark), Chris
Llewellyn Smith (UK) and Italo Man-
nelli (Italy). Marcello Gigliarelli Fiumi
was elected as Chairman of the
Consultative Committee on Em-
ployment Conditions (CCEC). At
CERN, Fritz Ferger becomes Leader
of the newly established Technical

Support Division, while Division
Leader reappointments

include Gunther Plass (LEP), Marcel
Lazanski (Finance) and Charles
Rufer (Personnel, until 30 Apri).
Gunther Ullmann was reappointed
Administrator of the Staff Insur-
ance Scheme.

Meetings

New Orsay Director Michel Davier

The XXIIl International Conference
on High Energy Physics will be held
in Berkeley, California, on 16-23
July. The meeting includes three
days of parallel sessions (17-19)
and three days of plenary sessions
(21-23). The Conference is open
but delegates must register in ad-
vance. For information or registra-
tion, please contact: Secretariat,
MS 80D, International Conference
on High Energy Physics, Lawrence
Berkeley Laboratory, University of
California, Berkeley, CA 94720,
USA.

The fifth in the topical series of
‘Quark Matter’ meetings is being
sponsored by Berkeley’s Nuclear
Science Division and will be held
from 13-17 April at the Asilomar
Conference Center, Pacific Grove,
California. Further information from
M. Gyulassy or L. Schroeder (Bldg.
70A/3307), Lawrence Berkeley
Laboratory, Berkeley, California
94720, USA.

The 2nd Topical Seminar on Per-
spectives for Experimental Appar-
atus at Future High Energy Ma-
chines will be held at San Miniato,
Tuscany, from 5-9 May. Those
interested should contact the Sem-
inar Secretary Dipartimento di
Energetica, Universita di Firenze
Via S. Marta 3, I-60139, Florence,
Italy, as soon as possible.
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Twenty years at the helm

by Brian Southworth

Alert readers may have noticed a
small change in the CERN COURIER
masthead for this first issue of
1986 — in listing the Editors, the
name of Gordon Fraser moves in
front of the name of Brian South-
worth implying that Gordon now
takes responsibility as

Senior Editor.

| will continue to write for CERN
COURIER, alongside Gordon who
has been doing the bulk of the
work on the journal for several
years, so the editorial strength will
be little changed. It is, neverthe-
less, a significant moment to hand
over a responsibility carried during
precisely twenty years as Editor.

| first put pen to paper for the
January issue of 1966 and there
has hardly been a dull moment
since. Particle physics has passed
through an era of discovery beyond
imagination. Accelerator physics
has brought mastery of these most
complex machines to near perfec-
tion. Accelerator and detector
technology has found unpredictable
applications in so many other
fields. And so on... These devel-
opments had to be absorbed and
understood, at least sufficiently to
distil stories for our readers. Add
the delight of using that very flex-
ible instrument, the English lan-
guage, and you have the ingre-
dients for a lively and satisfying
Editorship.

The high energy physics/high
energy accelerator community is
also a stimulating environment in
which to work. On the one hand,
this comes from the intellectual
content. | often feel that the
‘sciences’ of our century are the
‘arts’ of centuries gone by — at-
tracting the keenest brains, liber-
ating the most imaginative flights
of the human mind (and, inciden-
tally, earning the benevolent spon-
sorship of today’s masters of the
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purser-strings, the national govern-
ments).

On the other hand, the stimulat-
ing environment comes from the
international nature of the field. It
still remains a source .of wonder
that nationalities are submerged
by enthusiasm for our physics and
that Laboratories, which can be in
intense rivalry, co-operate to push
the physics and the technology
further for the good of the whole

Brian Southworth — hardly a dull moment
in twenty years

field. | know of no other environ-
ment where this is true to anything
like the same extent.

At a time when there are indica-
tions that particle physics is less
in favour, it is worth asserting that
whenever the great achievements
of man are compiled, the unfolding
of the nature of matter will surely
be amongst them. It has been
wonderful to help chronicle this
adventure during the past twenty

years. | hand over the helm to Gor-
don Fraser in complete confidence
that the reputation of CERN COU-
RIER will continue to grow and that
the remarkable support and friend-
ship from which | have profited is
extended to him also.

Denis de Rougemont 1906-1985

Denis de Rougemont, Swiss writer,
tireless campaigner for Europe,
founder of the European Cultural
Centre in Geneva, and one of the
major figures behind the move to
establish CERN died on 6 Decem-
ber. His writing talents brought
him many literary prizes, but his
epic piece in the Gazette de Lau-
sanne on 17 June 1940 after the
fall of Paris will always be remem-
bered as a fine expression of con-
temporary feeling.

After the War, he was one of
the main organizers of the historic
European Cultural Conference in
Lausanne in December 1949,
where the idea for a European »
scientific research centre was first
aired. Progress was rapid over the
next five years, and on 7 October
1954, as Secretary General of the
European Cultural Movement, he
attended the first meeting of CERN
Council.

One of his last visits to CERN
was in September 1984 for the
Organization’s 30th anniversary,
where guest of honour King Juan
Carlos of Spain concluded his ad-
dress with a de Rougemont quo-
tation: ‘The only way to define
Europe is to build it, not so much
in time and space, but rather by
continuing to refresh its own, uni-
versal, genius’.
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While tunnelling for the LEP
electron-positron collider at CERN forges
ahead at the rate of some 100 m per day,
installation work starts in the vertical shafts
serving the tunnel. A section of ventilation
ducting is seen here being lowered into
position. Some 10 kilometres of LEP tunnel
have been excavated and 80 per cent of
the additional excavations have been
completed.

LEP
progress

Just before Christmas, a jubilant PS Controls
Group called open house at Cern to
celebrate the arrival of a good quality 4
MeV 25 milliamp electron beam in the first
fully operational section of the LEP Injector
Linac, with all systems fully integrated into
the Injector control system.

(Photo CERN 454.12.85)
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Universitat Dortmund

Im Fachbereich Physik ist zum 1. Juni 1986 die
Stelle eines

Professors

(Bes.-Gr. C 4)

fir « Experimentelle Physik IV » wiederzubesetzen.

Der (die) Bewerber(in) soll auf dem Gebiet der
experimentellen Elementarteilchenphysik arbei-
ten. Der Forschungsschwerpunkt sollte auf dem
Gebiet der schwachen Wechselwirkungen liegen.
Im Fachbereich ist eine Infrastruktur vorhanden,
die die Entwicklung und den Bau grosser Detek-
toren ermoglicht. Es wird erwartet, dass der (die)
Bewerber(in) das Fach in Forschung und Lehre
selbstdndig wahrnimmt und sich an der Selbst-
verwaltung angemessen beteiligt.

Habilitation oder habilitationsadaquate Leistun-
gen werden vorausgesetzt.

Bewerbungen mit den Ublichen Unterlagen
(Lebenslauf mit Unterlagen zum wissenschaft-
lichen Werdegang, Liste der wissenschaftlichen
Arbeiten, Angaben Uber bisherige Lehrtatigkeit)
sind bis zum 15. Februar 1986 zu richten an den

Dekan des Fachbereichs Physik
der Universitat Dortmund,
Postfach 500500,

4600 Dortmund 50

Assistant Professor
Experimental Nuclear
and Intermediate Energy Physics

Stanford University
Department of Physics

An Assistant Professorship is open, starting Au-
tumn Quarter, 1986, for a highly qualified physicist
who has experience in experimental nuclear phy-
sics for research in intermediate energy with em-
phasis on electron scattering. The search will
consider particularly the special opportunities pre-
sented by the new facilities in intermediate energy
physics such as the new NPAS program (Nuclear
Physics at SLAC). Applicants must have demons-
trated ability in teaching or in seminars, colloquia,
and laboratory assistantships. The appointment is
for three years, renewable for a second term. Pro-
motion will be considered at the appropriate time.
Send resume and arrange to have at least three
letters of recommendation sent to

Professor S.S. Hanna
Department of Physics
Stanford University
Stanford, CA 94305/USA

by April 1, 1986.

Stanford University is an Affirmative Action/Equal
Opportunity employer and welcomes women and
minority applicants for this position.

PH.D.
Physicist

Elementary Particle Physics

The position is for the construction

and testing of the central drift chamber
system for the DO detector at the
Fermilab Collider, including chamber
electronics and development of the
pattern recognition code.

The appointment is for two years.
Extension until physics results emerge
in the DO Experiment is anticipated.

Applications, including resume,
bibliography and the names of three
references should be sent to: Professor
Rod Engelmann, Physics Department,
SUNY Stony Brook, Stony Brook,

NY. 11794 US.A.

SUNY Stony Brook is an affirmative
action/equal opportunity educator {o&
and employer. AK# 335-85. éé\ﬁ
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m ZURICH

The INSTITUTE FOR HIGH ENERGY PHYSICS
of ETH Ziirich/Switzerland

has an opening for an

EXPERIMENTAL PHYSICIST

at the postdoctoral level. Candidates are expected
to have experience in design, construction and
operation of praticle detectors and should like to do
precision work.

The successful candidate will participate in Zrich
and CERN in the UV Laser Calibration and precision
alignment of the myon spectrometer of the L3-LEP
experiment. Test experiments and studies for fur-
ther improvements are also part of the responsibi-
lities.

The duration of the contract is two years with a
possibility of one year prolongation.

Applicants should submit a curriculum vitae, list of
publications and arrange for two letters of recom-
mendation to be sent to

Dr. P. G. Seiler

Institut fiir Hochenergiephysik,
ETH Honggerberg,

CH-8093 Ziirich
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UNIVERSITY
OF GENEVA

The Department of Nuclear and Particle Physics
has an opening for a position of

RESEARCH ASSOCIATE

(Maftre-assistant)

to join a group preparing a polarization experi-
ment at SIN. The candidate must have a PhD or
equivalent experience in high energy physics. This
is a non permanent position limited to a maxi-
mum of 6 years.

~—L  Applications should be sent before March 31

1986 to:

Prof. E. Heer, Director

of Departement de physique nucléaire
et corpusculaire

24, quai Ernest-Ansermet

CH-1211 Geneva 4

A postdoctoral position
in Medium Energy Physics

is available at the University of Karlsruhe. The
successful candidate will be member of a
research group working in the field of exotic
atoms both at the Antiproton — Facility LEAR at
CERN and at the Swiss Institute of Nuclear
Research in Villigen (SIN). Experience in experi-
mental Nuclear or Particle Physics is desired.
Duties will include hard- and software develop-
ment. The initial appointment will run until the
end of 1987. An extension of a maximum of five
years is possible. Salary is commensurate with
qualifications.

Applicants should send a resumé, list of publica-
tions and names of two references to:

Mrs. E. Haas

Institut

fur Experimentelle Kernphysik
Kernforschungszentrum Karlsruhe
Postfach 3640

D-7500 Karlsruhe

W.-Germany

Quality and consistency are the ®m Magnetic and Non-Magnetic

two most important factors de-
manded of lossy dielectric materi-
als. They are also the two main fea-
tures of an extensive line of micro-
wave absorbing Electronautic
products from Dielectric
Communications.

Dielectric designs and engineers 50 GHz
both standard and custom prod- For additional
ucts to meet the most critical ap- 1-800-341-9678.

plications, products that satisfy
military specifications, OEM
custom specs, or commercial or
scientific applications. Molding,
engineering, mounting and heat
sinking services are also provided
by Dielectric.
Electronautic products from
Dielectric include:
m Llow Power Insert Loads and
Terminations
m High Power Insert Loads Tested
and Certified for Outgassing
Behavior up to 500°C
m Solid Stock Raw Materials
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Pourables: EMAiron - value
range: 11 dB/in. - 300 dB/in,;
EMAnomag - value range:
30 dB/in. - 55 dB/in.
(Both at 10 GHz)
® High, Medium and Low Power
Loads from 1 MHz through

parameters, call

Raymond, Maine 04071 DIELECTRIC

(207) 655-4555 ¢ (800) 341-9678

TWX: 710-229-6890 CS
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IONIVAC IM 220

LEV1 LEV2

POWER EMIS DEG

MANOMETRE A IONISATION
NUMERIQUE

UV 244810.85 CD.E

IONIVAC IM 220 - synonime de conception futuriste orientée vers l'universa-
lité. L'utilisation de microprocesseurs conjuguée avec I'innovation d’'une techni-
que toute récente de traitement des signaux ouvrent de nouveaux horizons aux
utilisateurs.
Le IONIVAC IM 220 est logé dans un petit boitier compact pouvant s'em-
ployer comme appareil de table ou s'encastrer dans un tableau de com-
mande ou un rack de 19”.
B Commande électronique et capteurs a ionisation tout nouvellement concus
M Emploi de microprocesseurs
B Interface ordinateur IEC-625/IEEE-488 BUS de série
B Affichage numérique de la pression
B Affichage additionnel de la tendance accusée par la pression (montée ou
descente) en cas de variations
B Cable standard pour capteur: 5 m;
rallonges de 5 m, 15 m, 25 m - distance maxi entre le coffret de com-
mande et le capteur: 30 m.
B Plage de mesure: 10-2 & 1-10-10 mbar
La supériorité du IM 220 sur les autres manomeétres a ionisation est princi-

LEYBOLD-HERAEUS

palement due a la perfection de I'électronique & microprocesseurs pour

M |e pilotage et le monitorage des fonctions centrales de l'instrument. LEYBOLD-HERAEUS GMBH &

M la commande simplifiée par clavier et Bonner StraBe 498, D-5000 KéIn 51

M I'affichage distinct de toutes les données requises. Abtlg. VW2, Telefon: 0221/37 01551 od. 404

Vi
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