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SIEMENS 

Superconducting Accelerator Magnets 
for Industrial and Research Applications 

Siemens offers the complete range of 
modern magnet technology, extending 
from small solenoids and complex 
high-field magnets up to large nuclear 
fusion magnets. 

Superconductinq accelerator magnets 
for the Hadron electron ring accelerator  
HERA 

We supplied 122 superconducting 
collared coils for HERA at the German 
Electron Synchrotron DESY in Ham
burg. All of the coils passed accep
tance testing including room tempera
ture field measurements and cold 
testing, and none at all were rejected. 
The accelerator has been operating 
successfully since 1991. 

S up e rconducting accel e rator magnets 
for the superconducting super collider 
SSC 

Under contract of the SSC laboratory, 
the Babcock & Wilcox / Siemens team 
is developing and building the super
conducting CQM magnets for the SSC 
collider. First short model coils have 
already been fabricated, and 174 
magnets will be built within the scope 
of prototype and low rate initial produc
tion before series production of another 
1,517 magnets starts. 

We offer design, construction, com
missioning and services for: 

• Synchrotron radiation sources 
• Linear accelerators 
• Normal and superconducting 

accelerator cavities 
• Normal and superconducting 

magnet systems 
• Beam transport lines 
• Vacuum chambers 
• Cryogenic components and 

systems 
• Beryllium windows 

Siemens AG 
Accelerator and Magnet Technology 
Friedrich-Ebert-StraBe 
D-5060 Bergisch Gladbach 1 
Germany 
Telephone: + 49 22 04 84 23 00 
Fax: + 49 22 04 84 23 05 

Accelerator and Magnet 
Technology from Siemens -
The full range of engineering 
and manufacturing services 

116a Circle advertisement number on reader service form 



Advertising enquiries 
Europe 

Micheline Falciola 
Advertising Manager 
CERN 
CH-1211 Geneva 23, Switzerland 
Tel. :+41 (22) 767 4103 
Fax: +41 (22) 782 1906 

Rest of the world 

Yvette M. Perez 
Gordon and Breach Science Publishers 
Frankford Arsenal, Bldg 110 
5301 Tacony Street, Box 330 
Philadelphia, PA 19137 
Tel.: +1 (215) 537 7262 
Fax: +1 (215) 537 0711 

Distributed to Member State governments, institutes and 
laboratories affilliated with CERN, and to their personnel. 

General distribution 
Jacques Dallemagne 
CERN, 1211 Geneva 23, Switzerland 

In certain countries, copies are available on 
request from: 

China 

Dr. Qian Ke-Qin 
Institute of High Energy Physics 
P.O. Box 918, Beijing, 
People's Republic of China 

Germany 

Gabriela Heessel 

DESY, Notkestr. 85, 2000 Hamburg 52 

Italy 
Mrs. Pieri or Mrs. Montanari 
INFN, Casella Postale 56 
00044 Frascati, Roma 

United Kingdom 

Su Lockley 
Rutherford Appleton Laboratory, 
Chilton, Didcot, Oxfordshire 0X11 0QX 

USA/Canada 

Cyndi Rathbun (B90904 at FNALVM) 
Fermilab, P.O. Box 500, Batavia 
Illinois 60510 

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: Drukkerij Lannoo nv 
8700 Tielt, Belgium 

Published by: 

European Laboratory for Particle Physics 
CERN, 1211 Geneva 23, Switzerland 
tel.: +41 (22)767 61 11, 
telex: 419 000 CERN CH, 
telefax: +41 (22) 767 65 55 

CERN COURIER only: 
tel. +41 (22) 767 41 03, 
telefax +41 (22) 782 19 06 

USA: Controlled Circulation 
Postage paid at Batavia, Illinois 

Volume 32 
No. 9 
November 1992 

11 
14 

15 
16 
23 
24 
27 

29 

Covering current developments in high energy 
physics and related fields worldwide 
Editor: Gordon Fraser (COURIER at CERNVM)* 
Production and Advertisements: 

Micheline Falciola (FAL at CERNVM)* 
Advisory Board: E.J.N. Wilson (Chairman), E. Lillestol, 

H. Satz, D. Treille; with W. Hoogland, 
H.I. Miettinen 

*(Full electronic mail address... at CERNVM. CERN. CH) 

Hamburg Accelerator Conference 
Second part of report on major meeting by EJ.N. Wilson 
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CERN: LHC Experiments Committee* 
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LOS ALAMOS: Hadron future 
US fixed target experiments 

Physics monitor 

We still love SUSY 
Supersymmetry in the spotlight 

MEDITERRANEAN: Underwater neutrinos 
Major new project 

LINEAR COLLIDERS: 1992 workshop 
Designing tomorrow's electon-positron colliders 

High pressure gas 
A new approach to calorimetry 

Superheavy elements 
Nielsbohrium, hassium, meitnerium 

People and things 
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Nobel Physics Prize 1992 

The CERN Courier congratulates Georges Charpak 
on being awarded this year's Nobel Physics prize for 
his invention and development of particle detectors, 
in particular the multiwire proportional chamber 
(1968). He joined CERN in 1959 and celebrated his 
65th birthday in 1989 but continues to be a regular 
visitor. Full tribute in next month's issue. 

Cover photograph: CERN at night - special effects by Gilbert Cachin 
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Anywhere science goes, BURLE 
photomultipliers take the lead. 

From 450 kilometers above 

the earth, NASA's Gamma Ray 

Observatory is increasing our 

understanding of the universe. 

Andon three of its telescopes, 

BURLE photo-

multiplier 

tubes are the 

primary 

components 

for gamma radiation detection. 

BURLE photomultipliers 

have been an integral part of 

space science for years, and 

they'll be onboard the Mars 

Probe in 1994. Back on earth, 

they're used in high-energy 

physics experiments (including 

many planned fortheSSC), 

calorimeter experiments, 

geophysical exploration and 

medical analytical systems. 

If your science calls for 

photomultiplier 

tubes, let BURLE 

help you take the 

lead. For more 

information, call us 

today in the United States at 

1 -800-827-8823. In Europe, 

44-93-276-5666. 

BURLE 
ELECTRON TUBES 

Photo: NASA 
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TRANSIT ION JUNCTIONS WMf 
FOR CRYOGENIC , V A C U U M , N U C L E A R A N D SPACE A P P U C A T I O N S 

THEY HAVE THE 

SAME MECHANICAL 

CHARACTERISTICS 

AS THE ALUMINUM 

TUBE A N D CAN ALSO 

BE FABRICATED 

T O ANY MATERIAL 

SPECIFICATIONS 

T O T A L L Y RELIABLE B IMETAL IC 

T R A N S I T I O N J U N C T I O N S 

FOR T U B U L A R ASSEMBLIES 

U P T O 0 600 M M ( 2 4 " ) 

10" 9 a t m . c m 3 . S" 1 

10 M Pa 

0 to 573 K 

U N D E R R A D I A T I O N 

* COMMISSARIAT A L'ENERGIE A T O M I Q U E 

C A L L O R W R I T E F O R D O C U M E N T A T I O N 

T H E V E N E T C L E R J O U N I E . D E P A R T E M E N T J O N C T I O N S T C 
C O N T A C T : M. A R M A N D P INET , C O N S U L T I N G E N G I N E E R 
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GUIDE TO RADIATION AND 

RADIOACTIVITY LEVELS AROUND 
HIGH ENERGY PARTICLE 

ACCELERATORS 

A. H. Sullivan 
European Laboratory for Particle Physics, C E R N 

Contents 

Chapter 1 High energy Particle Interactions 

Chapter 2 Shielding for High Energy Particle Accelerators 

Chapter 3 High Energy Electron Machines 

Chapter 4 Induced Radioactivity 

Scope The purpose of this guide is to bring together basic 
data and methods that have been found useful in assessing 
radiation situations around accelerators and to provide 
straightforward means of arriving at radiation and induced 
radioactivity levels that can occur under a wide range of 
situations, particularly where the basic physics is too 
complicated to make meaningful absolute calculations. 

Readership Researchers, lecturers and scientists in the field 
of high energy physics; researchers, designers and operators 
of high energy particle accelerators. 

Publication date October 1992. (Prepublication discount 10% 
for prepaid orders received before September 30 1992). 

ISBN 1 870965 18 3 (hardback) approx 200 pages. Price £27.00 

Nuclear Technology Publishing 
P.O. Box 7 

Ashford Kent TN23 1YW 
England NTP.Ô.AI 

IV 
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VACUUM... 
•••Containment 
•ÏSO-KF, Universal, and CF flanges, fittings, 

valves and components 

•Custom components and designs for special needs 

•Manufactured to the most rigorous cleanliness and 
UHV quality standards 

• Special material and manufacturing certifications 

available as required 

•••Measurement 
•Baratron® capacitance manometers for true total-

pressure and high accuracy measurements, with 
high overpressure protection, for pressures from 
10BartolO-5mBar 

•Pirani, thermocouple, hot and cold cathode gauges, 
and spinning rotor gauges cover the full range of 
vacuum pressures from atmosphere to UHV 

•Partial pressure instrumentation for diagnostics 

and analysis 

•••Control 
•Precise, repeatable closed-loop control of pressure 

and flow, via gas inlet or pumping speed 

•Manual, automatic, or computer control of your key 

system parameters 

•••Support 
•Competent and thorough applications and design 

assistance, as well as repair and calibration services, 
available locally throughout the world. 

m 

-Assured materials 
andfabrication 
integrity keep your 
project on time and 
within budget. 

-Your real work 
depends on your 
knowledge of 
what these critical 
parameters are 
doing. 

-Your research 
into the unknown 
depends on careful 
control of un
known variables. 

- Your project is too important to 
make guesses about what's best, ' 
risk expensive downtime. 

or 

MKS components and instrumentation play 
a vital role in high energy physics projects 
throughout the world. Call us and let us 
help you with your vacuum solutions. 

MKS 43, rue de Commandant-Rolland 
BP41 - F-93350 - LE BOURGET 
Tél. 33(1)48.35.39.39 + 
Télex : 233817 F 
Télécopie: 33(1) 48.35.32.52 

68 Circle advertisement number on reader service form 

CERN Courier, November 1992 V 



CONTROLLED IMPEDANCE 
MULTILAYER PRINTED CIRCUIT 
BOARDS & MULTIWIRE 
^ Multilayer printed circuit boards 

for SMD.with high density fine lines, 
controlled impedance, pressfit, 
buried holes, heat sinkSi 

V Multiwire® 

V Prototypes, quick and normal service! 

\ / Design & Cad services, components assembly) 

^ Automatic Optical Inspection, both sides electric test, 
HAL, laser plotter; 

V CECC, AQAP-4, CNET and UL approvals. 

V High technology market; 

V Network of agents in the main european countries; 

E L E C T R O N I C A 9 2 

HALL 16 STAND F 14 

form 

/ 

CORONA SRL 

Strada Lombardore, 256 
10040 Leinl (Torino) - Italy 

Tel. ..39 11 9981476 (r.a.) 
Fax ..39 11 9974814 
TAPAC NUA 21 11 42 44 
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Hamburg Accelerator Conference (2) 

Encouraging progress at the CEBAF 
Continuous Electrom Beam Accelerating 
Facility based on recirculating linacs. 
(Photo Frank Hoffman) 

From 20-24 July, Hamburg wel
comed the Fifteenth International 
Conference on High Energy Accel
erators (HEACC). The first half of a 
report on this major meeting, cover
ing preparations for the big new 
proton colliders based on supercon
ducting magnets, and research and 
development work for future electron-
positron linear colliders, featured in 
our October issue (page 9). 

The HEACC Conference tradition
ally reviews the status of all major 
accelerator projects whether they are 
already running like clockwork, still in 
the construction phase, or waiting 
impatiently for financial approval. 

A key feature of the US high energy 
physics scene for the 1990s and 
beyond will be the substantial up
grade around Fermilab's Tevatron. 
Steve Holmes said its aim is to 
secure the top quark discovery, 
double the mass reach for as yet 
unobserved particles, and move into 
factory mode for Ws, producing 10 5 

per year, and Bs (10 1 0 per year). 
The first key elements - electro

static separators - are now running 
very well with no beam loss due to 
sparking over 500 hours. The next 
step is the Linac upgrade to 400 MeV 
with a side-coupled structure to be 
commissioned in the Spring. Good 
news was that construction of the 
new Main Injector to feed the 
Tevatron was to begin immediately, 
having been approved just a few 
weeks before the conference. 
Tunneling would start soon and it 
was hoped that the main injector 
would be complete in 1997. 

On the East Coast of the US, two 
major accelerator projects, CEBAF 
and RHIC, are well into their con
struction phase. Both have unusual 
features. 

Christoph Leemann reported on the 
encouraging progress at the CEBAF 
recirculating electron linac, or rather 

two linacs joined at the ends by a 
stack of five separate beam channels 
which carry the beam at increasing 
energies as it returns for a subse
quent pass through the linac. As well 
as good construction progress, 
CEBAF is also benefiting from its 
superconducting radiofrequency 
acceleration cavities (operating at 
2 K) performing much better than 
expected, so that the machine should 
substantially exceed its 4 GeV design 
energy (see the CEBAF report which 
featured in our September issue, 
page 12). 

After a chequered history, 
Brookhaven's RHIC superconducting 
ion collider, got the go-ahead in 
January of this year. Project manager 
Satoshi Ozaki explained the goal of 
accelerating a range of ions, from 
protons at 250 GeV to gold at up 
to100 GeV per nucléon. The ex
pected luminosity with gold is 2 x 10 2 6 

with a lifetime of about 10 hours. To 

increase the luminosity it is planned 
to increase the number of bunches 
from 57 to i 14 and stochastic cooling 
is being envisaged to improve the 
beam lifetime. 

The 3.8 km circumference RHIC 
tunnel, originally constructed more 
than ten years ago for the ill-fated 
Isabelle proton collider project, will 
house RHIC's twin rings of supercon
ducting magnets crossing in six 
places. Originally funding was for six 
years but this has now been 
stretched to seven, although comple
tion is expected to be delayed by 
only four months. The contract for the 
360 superconducting dipole magnets 
has just been signed (September, 
page 23) and that for the 400 
quadrupoles awaits the response of 
industry. Detector work is well under 
way for experiments at three of the 
six crossing points. 

On the other side of the Atlantic, 
heavy-ion acceleration is popular too. 
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Neutralize AC harmonics and DC ripple 
nject cancelling waveforms under closed-loop control 

Distribution 
transformer 

Voltage 
signal 

Signal 
processing 

circuits 

Isolation 
transformer 

Parallelable 
for high power 

To DC ripple _ 
neutralizing 

circuit 

Inject equal-but-
opposite harmonics 

Copley 
Controls 
Corp. 

410 University Avenue 
Westwood, MA 02090 

Copley amplifiers inject equal-
but-opposite waveforms into 
the AC power line to neutralize 
harmonics. Similar technique 
corrects DC power supply 
ripple. Further amplifier uses 
are beam steering, magnetic 
lévitation and motion control. 

Copley's filtered PWM power 
amplifiers are parallelable to 
fractional megwatts. Amplifier 
specifications include 9V/|is 
slew rate, DC - 4 kHz band
width, 0.2% THD, and 5mA/°C 
DC stability. Low dissipation 
yields >94% efficiency. 

Company Contact • Melvin A. Berger • TEL (617) 329-8200 • FAX (617) 329-4055 
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An initial section of the VLEPP electron-
positron linear collider at the Institute for High 
Energy Physics, Protvino, near Moscow, which 
is being developed in collaboration with 
Novosibirsk specialists. 

The PS at CERN accelerates sulphur 
and oxygen ions and is building a 
new linac for ions up to lead (April, 
page 8), while at GSI Darmstadt the 
Unilac accelerates all ions up ura
nium, which are then accelerated in 
the SIS ring toi GeV nucléon. They 
then go to the ESR storage ring 
equipped with electron cooling. 
B. Franzke described experience 
with electron-cooled heavy ions in 
the ESR, where accumulation results 
in stacks of up to 7 mA of neon10+ 
ions. Experiments show that for very 
heavy ions radiative electron capture 
is the main mechanism for beam loss 
while for lighter ions it is transverse 
beam instabilities. Plans for the 
future described by Franzke include 
deceleration and a stochastic extrac
tion system. Stochastic pre-cooling 
will also be implemented 

Novosibirsk 

A memorable presentation from 
Sasha Skrinsky of Novosibirsk 
appeared enigmatically on the 
programme as 'Novosibirsk Contribu
tion', but put on record that Laborato
ry's many outstandingly original 
contributions to the field of accelera
tors. Skrinsky first took his audience 
back to the birth of colliding beam 
experiments when, in parallel with 
work at Princeton and Stanford, 
Novosibirsk had built the two160 
MeV electron rings of VEP-1 operat
ing at the then unrivalled luminosity 
of 3 x 10 2 7 . 

The advent of glasnost has not 
eliminated completely the mystery 
surrounding the Novosibirsk nomen
clature of VEPP-2, VEPP-2M, VEPP-
4 and VEPP- 4M, but Skrinsky came 
closer than most to clarifying the 
essential features of this brilliant 
dynasty of devices and the physics 
they generated. Now the Laboratory 

is nurturing plans to build a VEPP-5 
complex using many of these earlier 
facilities to feed a phi-factory ('not a 
ring but a butterfly') and a B-factory. 

Now comes VLEPP, not at all as 
one would expect from its acronym 
like the earlier VEPPs or indeed 
CERN's LEP ring, but a linear collider 
being developed with IHEP Protvino 
(Serpukhov) and in collaboration with 
SLAC. The first 20 metres of struc
ture are now being installed at IHEP. 

But Skrinsky had not finished. I 
remember toasting the Novosibirsk 
Lab in 1976 with the sentiment that 
there was hardly an idea which we 
used in accelerator technology that 
had not originated in Siberia. Ex
travagant as that may have seemed 
at the time, at Hamburg came more 
evidence in the form of an impressive 
list of ideas that had originated with 
Gersh Budker, and later with 
Skrinsky and his talented collabora

tors, including novelties ranging from 
storage rings and electron cooling to 
fast kickers for the US Superconduct
ing Supercollider. Finally, lost in 
admiration, we heard the final mes
sage that the Novosibirsk team was 
'alive, active, remaining in reason
able condition but needing collabora
tors and financial support' - just like 
us. Skrinsky left the podium to 
prolonged and heartfelt applause. 

Wideroë and the electron rings 

To demonstrate that Western Europe 
too had contributed to accelerator 
concepts, the next session, which 
included authoritative reviews of the 
many proposals for new electron 
rings for factories and synchrotron 
sources, was chaired by the person
ality Gus Voss introduced as the 
'Urvater', or originator, of the science 
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Superconducting magnets under test for the 
RHIC heavy ion collider at Brookhaven. 

of particle accelerators - Rolf 
Wideroë. 

With so many of us having been 
introduced to the idea of the linear 
accelerator with the help of an 
ancient and over-photocopied dia
gram of Wideroë's first linac of 1929, 
we were suddenly incredulous to be 
sitting in the presence of the master 

himself - at the triumphant age of 90. 
We were reminded that Rolf 

Wideroë had invented not only the 
linac but the betatron, both at short 
notice within two years of Rutherford 
thundering his demand for 'a copious 
supply of atoms and electrons which 
have an individual energy far tran
scending that of alpha and beta 

particles from radioactive bodies'. 
Even the great US innovator Ernest 
Lawrence admitted his idea for the 
cyclotron was born after he had read 
Wideroë's pioneer paper. 

A survey by S. Kamada covered the 
major world projects for particle 
factories. There are many, starting 
with the phi factories around a 
collision energy of 1.5 GeV and 
aiming for luminosities of the order of 
10 3 2 . These are followed in the 
energy scale by tau-charm factories, 
currently proposed by Spain, Caen 
(France), JINR Dubna, and ITEP 
Moscow with a collision energy just 
over 4 GeV and a luminosity of 10 3 3 . 
They must measure resonance 
widths accurately, and a precision of 
less than 0.1 MeV is claimed by 
monochromatization. They also call 
for a high collision rate (25 MHz), 
micro-beta insertions and short 
bunches. They make use of wigglers, 
and usually only one interaction point 
is proposed because of beam-beam 
effects. 

Higher still in energy come the B-
factories proposed as PEP II (SLAC), 
CESR II (Cornell), Helena (DESY) 
and KEK B in Japan. These are the 
most demanding of the factories. The 
beams have asymmetric energies, 
typically 3.5 and 8 GeV and, like the 
tau-charm proposals, must have two 
separate rings, each with many 
bunches colliding in schemes with 
either horizontal or vertical crossing 
planes, some at a small angle and 
some with so-called crab-crossing. 

There are also factories that plan to 
use protons, notably the KAON 
proposal at the Canadian TRIUMF 
Laboratory in Vancouver, described 
by Mike Craddock. The considerable 
complex of five proton rings is fully 
designed and could be funded in 
1993 (September, page 18). Since 
the Tokyo HEACC in 1990, we have 
become used to Mike Craddock 
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CLEAN ULTRA HIGH VACUUM IN ONLY A FEW MINUTES 

Rial Vacuum presents the first really clean 
pumping system which starts from 
atmospheric pressure and goes down to less 
than 5.10~10 m bar with one-switch operation. 

Mod. DPS 100/3-CF63 
The system is composed of two pumps: 

Mod. ATS 100 Alcatel  

This is a hybrid pump composed of: a 
"turbomolecolar" pump and a "drag" pump with a 
pumping speed of 100 l/s. This combination 
provides compression rates of: 

10 1 1 mbar for N 2 

3.10 5 mbar for He 
10 4 mbar for H? 

These elevated compression rates permit, besides the attainment of base pressures of <2.10~10 mbar, back 
pumping pressures as high as 40 mbar. 
The ceramic ball bearing assembly guarantees more than 14.000 hours operation before the first maintenance. 

Mod. DRY 3 (New Dry Pump)  

This is a completely self-lubricating rotary vane pump, i.e. grease and oil free. 
The pumping speed is 3 m 3/h and ultimate pressure is < 6 mbar. 

Other features of the system are: 

Extremely compact; 
One-switch operation; 
Air-cooling; 
Mounting in any position; 

• CF63 connection flange; 
• Power 220V - 50Hz - 0,5 KVA; 
• Double over-pressure protection. 
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The wide aperture ESR storage ring at the 
Darmstadt heavy ion Laboratory uses electron 
cooling to stack beams. 
(Photo Achim Zschau) 

being on the point of being able to 
announce that the Vancouver KAON 
Factory has been approved. This 
time he was quick to take his cue 
from John Ellis and assure us that 
this was the last prediction of the 
KAON factory before it actually 
happened'. 

Governments may have changed in 
both Ottawa and British Columbia but 
there is little in the KAON factory 
design that was not already well 
thought out in 1990. The team has 
not been idle, however, and a 
number of hardware tests involving 
magnets, power supplies and novel 
fast repetition rate kickers have been 
successfully concluded. The only 
topological change, thanks to a joint 
TRIUMF - INR Moscow study, is a 
racetrack booster design to replace 
the old circular design. 
Radiofrequency cavities can now be 
placed in dispersion-free straights 
where there is no danger of exciting 
synchrobetatron resonances. 

On a completely different accelera
tor front, Herman Winik covered 
synchrotron radiation sources, first 
their applications, ranging from X-ray 
microscopy to environmental studies, 
and then the successive develop

ment of five generations of synchro
tron radiation sources. 

After the 'zero' generation of elec
tron synchrotrons came the first 
generation, included storage rings 
like SPEAR and DORIS intended for 
high energy physics. The second 
generation includes purpose-built 
storage rings such as LURE at 
Orsay, and the third generation, 
including the European Synchrotron 
Radiation Facility (ESRF, Grenoble) 
are characterized as emittance rings 
optimized for insertion devices 
(wigglers and undulators). Proposals 
are being tabled for fourth generation 
sources with even lower emittance. 
The radiation from free electron 
lasers is also approaching diffraction 
limits. 

Synchrotron radiation is one of the 
big spinoff successes of accelerator 
physics. Worldwide there are alto
gether 41 synchrotron radiation 
laboratories with 59 storage rings of 
which 30 are operational, 16 being 
constructed and 13 under design or 
proposed. As well as the many 
accelerator specialists working at 
these Laboratories, this field attracts 
users from almost all branches of 
science, where high brilliance radia

tion is needed for detailed structure 
studies and applications. 

The final day of the Hamburg 
conference was reserved for the 
leviathans; UNK, LHC and SSC, 
reported last month, and a mixture of 
impressive recent success stories -
LEP at CERN, TRISTAN in Japan, 
CESR at Cornell, and a spirited 
description of China's first and very 
successful electron ring, BEPS. This 
was given by Chuang Zhang to 
whom the Courier awards a prize for 
the most entertaining presentation at 
Hamburg. 

Steve Myers of CERN quoted the 
'all out best luminosity' at CERN's 
LEP electron-positron ring as 11 x 
10 3 0 , just below the design value of 
13x 10 3 0 . They had found the single 
beam current to be limited by trans
verse mode coupling instability at 
injection but the injected two-beam 
current was limited by residual beam-
beam effect. Moving from 60 degrees 
to 90 degrees per period in the lattice 
had raised the beam-beam limit to 
0.04 for a beam squeeze achieving a 
beta star of 8 cm. 

The planned upgrade to 90 GeV per 
beam - or thereabouts - was push
ing ahead and required 192 super
conducting cavities working at 5 MV/ 
m. Already there had been tests with 
eight of these cavities in the ring and 
all the other components in the 
scheme were on time so far. Other 
improvements in the pipeline in
cluded colliding eight bunches with 
the help of the pretzel separators 
(October, page 17), and polarization. 
Myers' conclusion was 'Big is beauti
ful - but difficult!' 

Hamburg Conference hosts DESY, 
and Gus Voss in particular, are to be 
congratulated on their unobtrusive 
yet efficient organization. This was 
no mad scramble from one parallel 
session to another; instead, an 
orderly succession of presentations, 
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LABORATORY HV SUPPLIES... 
to 60 kV and 45 W 
High performance and low cost DC 
high voltage are now available for the 
lab bench with the EL Series of tightly 
regulated, low ripple, and highly sta
ble power supplies. Voltage ranges 
are 0 to 3 kV through 0 to 60 kV. Oper
ating features include low stored 
energy for safety and an automatic 
crossover from constant-voltage to 
constant-current regulation for protec
tion from overloads, arcs, and shorts. 
Glassman High Voltage 

100 W POWER SUPPLY TO 60 kV 
3.5 in. and only 13 lbs. 
The EH Series offer 100 W high volt
age power supplies of superior qual
ity in a compact and low weight 
package and at an affordable price. 
Rack panel height is only 3.5 inches 
and weight 13 lbs. Standard features 
include local and remote control and 
monitoring, tight regulation, low rip
ple, and fast response. Voltage ranges 
are 0 to 1 kV through 0 to 60 kV. Posi
tive, negative, or reversible polarity 
models are available. 
Glassman High Voltage 

TWO UNBEATABLE 
HV MODULES...15 W/75 W 

The 15 W'Series MJ, with outputs from 0 to 3 kV through 0 to 
30 kV, and the 75 W Series MK, 0 to 1 kV through 0 to 60 kV, 
both provide premium regulated and low-ripple power supply 
performance in a line-operated, compact, and lightweight 
package. Air insulation allows for easy serviceability, in con
trast to wasteful "throw-away" modules. 

• Constant voltage/constant current operation 
• Low stored energy for safety 
• Local and remote control 
• Remote TTL enable/disable 
• External interlock terminals 
• Available with positive or negative polarity 

Call for full information on the MJ and MK Series, or other 
Glassman supplies, 1 kV to 500 kV, 15 W to 15 kW. 

Innovations in high voltage power supply technology. • • 

GLASSMAN HIGH VOLTAGE I N C M 
Glassman High Voltage, PO Box 551, Whitehouse Station, NJ 08889, • • 
telephone (908) 534-9007. Also Glassman Europe, in the UK call (0256) 810808 
and in Asia, Glassman Japan (044) 877-4546. 

2kWHV SUPPLIES TO 125 kV... 
only 8.75 In. and 47 lbs. 

No longer does the combination of 
high DC voltage and high power 
mean a big, clumsy supply. The new 
LT Series from Glassman provides up 
to 2 kW of power with voltage ranges, 
depending on the model, from 0 to 1 
kV through 0 to 125 kV in only a 8.75 
inch high rack panel. Weight is less 
than 47 pounds. Line voltage is 
220/240 V single-phase. 

Voltage regulation is better than 
0.005% for both load and line varia
tions. Ripple is less than 0.03%. 
Automatic crossover from constant-
voltage to constant-current regulation 
protects both the supply and load 
against shorts, arcs, or overloads. 
Current regulation is 0.05% from 
short circuit to rated voltage. The LT 
Series can be ordered with an 
optional current "trip" circuit that can 
be switch-selected to provide either 
current limiting or trip operation in the 
event of an overload. 

All LT Series supplies feature full 
remote control capabilities including 
voltage/current program and monitor
ing terminals, TTL high voltage 
enable/disable, safety interlock termi
nals, and a +10 V reference source. 
Positive, negative, or reversible polar
ity models are available. Choice of 
dual analog or digital meters or a 
blank panel. 
Glassman High Voltage 

HV TO 75 kV AND 1000 W 
Rack panel height only 5.25 in. 
The WX Series of 1000 W regulated 
power supplies are available with DC 
outputs from 0 to 1 kV through 0 to 75 
kV. Rack panel height is only 5.25 
inches and weight less than 30 lbs. 
The Series WX is offered with a 
choice of dual analog voltage and 
current meters, dual digital meters, or 
with a blank panel for OEM/system 
applications. Positive, negative, or re
versible polarity models are available. 
Glassman High Voltage 
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Powered Crates 
NIM-Crates 
CAMAC Crates 
To CERN-Spec. 099a, 
500W, linear regulated. 
To CERN-Spec. 336, 
750W, switch mode 
regulated. 
Tested and accepted 
by CERN EP 

FASTBUS-Crates 
To CERN-Spec. F6852, 
3.300W, 3-phase input, 
switch mode regulated. 
Wes-Crate Power Supplies 
are distinguished by low 
noise and ripple. Electro-
magnetically shielded. 
Tested and accepted 
by CERN EP 

VMEbus-Crates 
To CERN-Spec. V-422. 
Excellent electrical 
and mechanical 
performance for 
institute users. 
Tested and accepted 
by CERN EP 

VMEbus-Crates 
To CERN-Spec. V-430. 
Backplane with JAUX 
connector between 
Jl and J2. 
+ 5V/100A,-5,2V/100A, 
-2V/50A, ±12V/2A, 
±15V/2A. 
Tested and accepted 
by CERN EP 

Every CERN-Spec. so far 
has given rise to a CERN-
approved Crate from 

- M I R 

LJES-Crates 
Telefon 0461 / 77 41 77 
Telefax 0461 / 7741 41 
International +49461 / 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-2398 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems Sa, Avenue Wendt 16, 
1203 Geneva,Tel.: 022/44 7788, Fax: 022/456551 
Your contact at PSI and ETH Zurich: Dipl.-lng. Kramert AG, 
Villigerstr. 370, CH-5236 Remigen,Tel.: 056/44 15 55, Fax: 44 5055 
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HIGH QUALITY SPINNING 

For 

- HALF CELLULES„(Nb, Cu) 
- HELIUM TANK PARTS 
- BASES 
- SPECIAL WORK PIECES 

94, Av. du Général Leclerc 
F 69300 CALUIRE 

Phone 78.33.22.47 Fax 72.27.02.71 
J I 

A W I D E R A N G E O F HIGH P E R F O R M A N C E 
P U L S E P O W E R P R O D U C T S 

FOR L A B A P P L I C A T I O N S 

LASER DIODE DRIVER 
• The LDX is a lab inst rument for character izat ion and test of pulsed 

laser d iodes. Ampl i tude is variable to 100A. Pulse width is variable 
f rom < 2 5 n s to 1 /us. Price: $2,495. 

TUBE DRIVERS 
• TRX 2.5kV is a low j i t ter sol id state driver for thyratrons in lasers, 

radar and linear accelerators. Price: $1,195.* 
• GRX 1.5kV is a low j i t ter sol id state driver for hard tube modulators. 

Fully protected against open circui ts and voltage transients. Price: 
$2,395.* 

ALL-PURPOSE GENERATORS 
• S V X - 8 0 0 is a rugged, economical al l -purpose 800 volt pulse genera

tor for test and measurement appl icat ions. Fully protected against 
open and short circuit condi t ions. Price: $2,195.* 

• HV-1000 is a fast rise t ime 900 volt puiser for high speed test appl ica
t ions. Features the DE-Series MOSFETs. Price: $1,195. 

• SV Series is a line of rugged sol id state modulators for test and 
measurement appl icat ions that require power switching up to 2.5 
megawatts. The SV Series is a cost effective, high performance alter
native to vacuum tubes. Available in 4kV, 6kV, or 10kV conf igurat ions. 
Price: From $6,400. 

*Open frame versions available at lower prices. 

Phone 3 0 3 - 4 9 3 - 1 9 0 1 • Fax 3 0 3 - 4 9 3 - 1 9 0 3 

Directed Energy, Inc. 
2301 Research Blvd., Ste. 101 • Fort Coll ins, CO 80525 

119 Circle advertisement number on reader service form 

CERN Courier, November 1992 8 

CD 
O 
§ 
CD 
CO 

I 
CE 

s 
C 
O 
V> 
CD 

-Q 

CD 
S 
CD 

.CO 
•5 S 
"O 
CE 
CD 

"G 
O 
00 



Around the Laboratories 

each either a review of a field by an 
expert, or a major contribution to that 
field by an actual contributor. All 
other information was to be found in 
poster sessions. (It worked well 
except once when the posters went 
up a day before the appropriate 
review talk and people got lost in a 
forest of information.) A comprehen
sive trade exhibition underlined the 
industrial importance of accelerators. 

By Edmund J.N. Wilson 
Leader of The CERN Accelerator 
School 

CERN 
LHC Experiments 
Committee 

With preparations now well underway 
to ensure a well defined and fully 
costed experimental programme by 
the end of 1993, the groundwork for 
the LHC proton collider to be built in 
CERN's 27-kilometre LEP tunnel 
enters a new phase. 

After a successful meeting in March 
1992 in Evian-les-Bains, where 
experimental groups presented 
'Expressions of Interest' (May, page 
1), Letters of Intent for the major 
detectors to study proton-proton 
scattering were submitted.on 
1 October (September, page 16). 

Meanwhile the Laboratory has set 
up an LHC experiments committee 
(LHCC), chaired by Jean-Jacques 
Aubert, Director of the Centre de 

Physique de Particules, Marseille. 
The LHCC's first task will be to 
evaluate these Letters of Intent en 
route to final detector designs. The 
complexity of these detectors, the 
demanding experimental environ
ment, and practical constraints like 
manpower and financial resources 
will require intensive interaction 
between the Committee and the 
collaborations, leading to a gradual 
convergence towards approved 
detector designs. 

An optimal LHC experimental 
programme would have two major 
set-ups to study proton-proton 
collisions up to the highest available 
luminosity. Initially four ideas were 
tabled - ASCOT, EAGLE, CMS and 
L3P. Subsequently the first two 
joined forces as ATLAS. 

An important constraint is the 
financial envelope in which the 
experiments have to operate. A 
guideline for the two selected proton-
proton detectors is provided by the 

Jean-Jacques Aubert of Marseille is Chairman 
of the new LHC Experiments Committee at 
CERN. 

CERN Courier, November 1992 9 



More valves. 
Better design. 
First-class tech support. 
Whether you need butterfly or 
gate valves. Pneumatic or 
manual. Bakeable or elastomer-
sealed. Right-angle, in-line or straight-through -
Huntington is the place . . . 

Broader selection and better designs. Like their unique 
conical seats, for tighter seals. Or their patented butterfly 
floating shaft, for perfect flapper centering. Or their solid 
construction, with less welding for better integrity . . . 

And when you call Huntington, you get intelligent 

answers. Because their engineers know valves. 
And how to solve vacuum problems. 

Plus, they've got a lot more than valves . . 

It's all in the free catalog. 
Everything. From positioners to 

connectors to full custom chambers. To get 
the catalog, just call: Huntington Laboratories, 
1040 L'Avenida, Mountain View, CA 94043. 
(800) 227-8059 or (415) 964-3323. 

H u n t i n g t o n 
Better-Built Vacuum Components 

" W h e n I 
W a n t To Tal 
Vacuum 
Valves , 
I Talk To 
H u n t i n g t o n . 
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integrated costs of the four detectors 
already operating at the LEP elec
tron-positron collider. This suggests 
that each of the two big LHC detec
tors should aim for a price tag of 
about 300 million Swiss francs for a 
core detector, ready to do physics 
after about six years of construction. 
The possible completion of these 
detectors should be foreseen in the 
years following the LHC commission
ing, taking into consideration the 
experience of the first running peri
ods and the evolving physics require
ments. In any case the strategy 
followed by CERN should avoid 
wasteful descoping iterations and 
keep experimental choices open as 
long as possible. 

The LHCC will be advised by 
experts on a variety of technical 
issues, and close cooperation be
tween the LHCC and the existing 
Detector Research and Development 
Committee (DRDC) is foreseen. A 
small group of experts is being set up 
to give advice on the detector mag
nets. In the longer term, the LHCC 
will function in a similar way to 
traditional experiment committees. It 
will receive proposals for experi
ments, nominate experts to evaluate 
them, organize public presentations, 
and present recommendations to the 
Research Board. 

The first (closed) LHCC meeting on 
2 October discussed the way the 
committee will function, defined a 
refereeing structure and assigned 
responsibilities. It also heard reports 
from the DRDC and on the status of 
the LHC machine preparations. The 
second meeting on 5-6 November 
features open presentations of the 
Letters of Intent, followed by a first 
discussion in closed session. 

The LHCC members are: 
J. V. Allaby (CERN) 
J-J. Aubert (Marseille, Chairman) 
G. Brianti (CERN) 

R.J. Cash more (Oxford) 
L. DiLella (CERN) 
P.J. Dornan (Imperial, London) 
P. Duinker (NIKHEF-H) 
K. Einsweiler (Berkeley) 
F. Eisele (Heidelberg) 
J. Ellis (CERN) 
E. Fernandez (Barcelona) 
L. Foà (Pisa) 
W. Hoogland (CERN) 
E. larocci (INFN Frascati) 
P.G. Innocenti (CERN) 
K. Kajantie (Helsinki) 
V. Khovansky (ITER, Moscow) 
G. London (Saclay) 
L. Maiani (Rome) 
G. Mikenberg (Weizmann) 
K. Potter (CERN) 
K. Pretzl (Bern) 
C. Rubbia (CERN) 
K. Schubert (Karlsruhe) x 

D.M. Sendall (CERN, Secretary) 
D.O. Williams (CERN) 
S. Yamada (Tokyo). 

The first Open Session of the LHC 
Experiments Committee takes place 
on Thursday 5 November in the 
CERN Main Auditorium. 

HEIDELBERG 
Polarized target tested 

The polarized hydrogen target for 
storage rings developed by the 
FILTEX Heidelberg/Marburg/Munich/ 
Madison collaboration has been 
successfully tested in Heidelberg's 
TSR low-energy cooler ring. 

The target is based on W. Haeberli's 
idea of a storage cell fed by an 
intense atomic beam source. This 
technique has been applied in the 
VEPP-3 storage ring at Novosibirsk. 
Experiments with such targets have 
been proposed for LEAR (FILTEX), 
the Indiana Cooler Ring, the stretcher 

rings at NIKHEF and Bates, and for 
the HERA electron ring at DESY 
(HERMES). A scheme using a single 
beam passage without a storage cell 
is being investigated at CERN for the 
LEP ring. 

Recent improvements on the 
polarized hydrogen source have 
resulted in *a flux of 8 x 10 1 6 atoms 
per second (with 2 possible 
substates due to hyperfine splitting). 
This is injected into the thin-walled T-
shaped storage cell (11 mm in 
diameter and 250 mm long) in the 
low-beta TSR section where the 
beam is squeezed. 

The cell walls are Teflon coated to 
inhibit recombination and depolariza
tion of the hydrogen atoms. A weak 
guide field (5 gauss) orients the 
atomic spins. With three differential 
pumping stages on each side, the 
pressure outside the target section is 
kept in the 10 - 1 0 mbar range. 

After some initial trials, the TSR 
crew was able to stack beams up to 
high intensities with the narrow target 
tube in place. Stored alpha beams of 
27 MeV have been used to deter
mine target density and polarization. 
For this, recoil protons are detected 
by counters either side of the beam 
axis. The recoil proton spectra turned 
out to be surprisingly clean, practi
cally without background. The stored 
beam lifetime with the target cell in 
place was one hour without gas and 
about 11 minutes with polarized gas. 
The target polarization is measured 
from the count rate asymmetries. 

During the tests, the target cell was 
cooled down to 60 K to increase 
target density. At the optimum 
working temperature of 80 K and with 
two substates of hydrogen, the 
density was 10 1 4 atoms per sq cm 
with a polarization of 45%. With two 
hyperfine substates in a weak guide 
field the maximum polarization is 
50%. At least 90% of the initial 
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TAKE CONTROL ! 
XFACEMAKER 2W MAKES 

YOUR INTERFACE BEHAVE. 
XFaceMaker 2 , NSL's p o w e r f u l OSF/Mot i f™ 

interface builder, is easily the fastest way to get 

the most out of Motif. And we do mean easily. 

Because w i th XFM2™ not only can you define 

the look of your interface using dialog boxes to 

spec i fy resources: you can also program its 

behavior testing it immediately as you go. That's 

because ou r s t r a i gh t f o rwa rd p r o g r a m m i n g 

l a n g u a g e makes it s i m p l e fo r y o u s p e c i f y 

behavior using interpreted scripts. And you can 

generate non-interpreted, opt imized C code or 

U IL™ that's executable and portable for the final 

appl icat ion. Moreover it's extensible - you can 

customize and integrate XFM2 into your o w n 

programming environment. 

It 's th is u n i q u e package of capab i l i t i es tha t 

makes XFM2 a design tool that's ten times faster 

than anything else around. Wh ich means it not 

only cuts your development t ime dramatically: it 

also slashes your development costs. Al l you've 

got to do is be creative. 

Non Standard Logics, Inc. 99, Bedford St, Boston, MA 02111, USA Tel: (617) 482 63 93 • Fax: (617) 482 0357 
Non Standard Logics 57-59, Rue Lhomond 75005 Paris, FRANCE Tel: (33) (1) 43 36 7750 • Fax: (1) 43 36 59 78 

NON STANDARD LOGICS 

all stainless steel 
OPEN DEWARS 

0,5 - 1 - 2 - 3 - 6 1 

for experiments, storage, transportation 

double wall stainless steel * permanent high 

vacuum insulation * optional cork or s.s. lids 

* temperature range 20 to 5 2 0 K * 

European distributor: Dr. Ing. N. Eber & Co., 

CH-8103 Unterengstringen, Switzerland 

Tel: (01) 750 55 72 - Fax: (01) 750 55 81 
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f M i i i n n f i M M i 
A n e w m e m b e r of the V I C f a m i l y of connections: 

The TVIC 7214: THE Turbo Channel to VICbus Interface 

The TVIC 7214 is the latest companion of the 
workstations to VICbus family interfaces. As the 
other members of its family, it allows: 

• Transparent connection of up to 16 VME or 
CAM AC crates in any mixed configurations. 

• Simultaneous access from other workstations 
(SUN, SG, HP,...) or personal computers (PC, 
Macintosh, ...) to the VIC connected Data Ac
quisition System. 

• Bi-Directional Interrupt driven data transfers. 

Hardware 
• TVIC 7214 

• VCC 2117 A or B 

Software 
• DEC 5000 ULTRIX Driver 

• CAMAC ESONE Library 
(VCC 2117A and VCC 2117B) 

• CAMAC List processor 
(VCC 2117B with its on-board 

68030 CPU) 

Direct Turbo Charnel to CAMAC Connection 

one TC Slot in 
'theDEC Station 

>WTVIC 7214 
5 Mbytes/s 

up to 100 meters 

Turbo Channel Workstation 

one TC Slot in 
' the DEC Station 

TVIC 7214 
5 Mbytes/s 

WÊÊÊÊÊËÊÊÊÊÊËÊÊÊÊÊÊÊSÊ8Ê 

up to 100 meters 

Turbo Channel Workstation 

VIC 8250 or VIC 8251 
(reflective memory version) 

Turbo Channel to Multiple VME 

Connection 

Hardware 
•TVIC 7214 

•VIC 8250 or VIC 8251 

Software 
• DEC 5000 ULTRIX Driver 
• VIC Library 

The only company which develops dedicated solutions for physics 
For any additional information about those products or our complete VME, CAMAC and FASTBUS line, do not hesitate to contact us. 

CES Geneva, Switzerland Tel: +41-22 792 57 45 Fax: +41-22 792 57 48 
CES.D Germany Tel: +49-60 55 4023 Fax: +49-60 55 82 210 

CES Creative Electronic Systems SA, 70 Route du Pont-Butin, P.O. Box 107 
CH-1213 PETIT-LANCY 1 SWITZERLAND 
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hydrogen polarization is conserved, 
although the atoms undergo about 
500 wall collisions before leaving the 
cell. This demonstrates the high 
quality of the cell coating developed 
by the Wisconsin group. Another 
important result was that after sev
eral days of running with alpha 
beams between 50 and 300 
microamps no deterioration of the 
target polarization was observed. 

Due to the very short run time of 
about 10 minutes, the dependence of 
target parameters on cell tempera
ture and long-term stability could be 
studied for the first time with high 
precision. The results show that a 
polarized storage cell in a storage 
ring is reliable and highly efficient. 
For a FILTEX-type target in a proton 
ring (with just one hyperfine level in a 
weak guide field) densities of about 
5 x 10 1 3 atoms per sq cm with polari
zation in excess of 80% can be 
produced. 

For a HERMES-type target in an 
electron ring (two hyperfine substates 
in a strong guide field) densities of 
more than 10 1 4per sq cm with 80 or 
90% polarization can be expected. 

From Erhard Steffens 

LOS ALAMOS 
Hadron future 

At a Workshop on the Future of 
Hadron Facilities, held on 15-16 
August at Los Alamos National 
Laboratory, several speakers pointed 
out that the US physics community 
carrying out fixed target experiments 
with hadron beam had not been as 
successful with funding as it de
served. To rectify this, they said, the 
community should be better organ
ized and present a more united front. 

The polarized hydrogen target for storage 
rings developed by the FILTEX Heidelberg/ 
Marburg/Munich/Madison collaboration has 
been successfully tested in Heidelberg's TSR 
low-energy cooler ring. Stored 27 Me V alpha 
beams were used to determine target density 
and polarization with recoil protons detected 
by counters either side of the beam axis, the 
measurement took about 10 minutes. 

The two-day informal workshop was 
organized by the Los Alamos Meson 
Physics Facility (LAMPF) Users 
Group immediately preceding its 
annual Users Meeting. The workshop 
focused on how the fixed target, 
hadron beam community might 
implement its physics goals in the 
context of a rapidly changing and 
uncertain budget situation at the US 
Department of Energy (July, page 
18). 

Speakers from Laboratories in the 
US, Canada, Japan and Europe 
described the range of activities 
under way and possible plans for the 
future. As well as examining the 
situation community-wide, the work
shop looked specifically at the 
dialogue on future plans at LAMPF, 
to broaden the scope and perspec
tive in which this dialogue takes 
place, and to begin building a 
broader community of researchers 

interested in fixed-target hadron-
beam physics. 

Although the hadron energy range 
extends from 1.5 to 150 GeV, the 
physics of these machines focuses 
on two main areas. The first is 
understanding quark interactions in 
the region where quarks are confined 
inside nucléons. This would range 
from studying subtle ('higher twist') 
corrections to perturbative quark field 
theory calculations at the upper end 
of the energy scale, to examining 
hadron spectroscopy, including the 
possible modifications arising when 
the hadrons are created in the 
nuclear medium. 

As well as complementing what can 
be done at electron machines, this 
work also provides measurements 
and models that eventually will be 
required to understand new heavy 
ion collider data. Another focus is 
high precision tests of the Standard 
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CERN 
Austrian presentation 

CERN 
Présentation de l'Autriche 

The official Austrian presentation at CERN is sponsored by the 
Austrian Federal Economic Chamber, and organized by the 
Economic Promotion Institute, 
Wiedner Hauptstrasse 63, A-1045 Vienna, Tel.: (1)50105-0, 
Telex: 111871, Fax: (1)50206-254. 

For additional information please contact 

during the presentation 

the information desk of the official Austrian exhibition at CERN, 
building no. 60, 1st floor. Opening hours: Tu. 10 a. m. - 6 p. m.; 
Wed., Th. 9 a. m.-6p. m.; Fr. 9 a.m.- 12.30 

or in Switzerland: 
The Austrian Trade Commissioner, Talstrasse 65, 
CH-8001 Zurich, Tel.: 01/2124800/01/02/03, Fax: 01/2122838 

or in Austria: 
The Austrian Federal Economic Chamber, Department for For
eign Trade, Bureau for Internationalisation & Technology Transfer, 
Wiedner Hauptstrasse 63, A-1045 Vienna, Tel.: (1)50105 ext. 
4515 Dr. Schmidt, 4509, Telex: 111871 bwk, Fax: (1)50206-255. 

La présentation officielle de l'Autriche à CERN est patronée par 
la Chambre Economique Fédérale d'Autriche et organisée par 
l'Institut de Promotion Economique, 
Wiedner Hauptstrasse 63, A-1045 Vienne, Tél.: (1)50105-0, 
Télex: 111871, Télécopie: (1)50206-254. 

Pour tous renseignements: 

pendant la présentation 
Stand d'information: bâtiment no. 60, 1ère étage. Ouvert: Mar
di de 10.00 à 18.00, mercredi, jeudi de 9.00 à 18.00, vendredi 
de 9.00 à 12.30. 

en permanence en Suisse 
Délégation Commerciale d'Autriche, 
Talstrasse 65, CH-8001 Zurich, Tél.: 01/2124800/01/02/03, 
Télécopie: 01/2122838 

en permanence en Autriche: 
Chambre Economique Fédérale d'Autriche, Section du Com
merce Extérieur, Bureau Internationalisation et Transfer de 
Technologie, 
Wiedner Hauptstrasse 63, A-1045 Vienna, Téi.r (1)50105 ex!. 
4515 Dr. Schmidt, 4509, Télex: 111871 bwk, Télécopie: 
(1)50206-255. 

AUSTRIAN EXHIBITORS I EXPOSANTS AUTRICHIENS 

AC a 
M A R K E T I 

ACE Automation, Computer 
Engineering Ges. m. b. H. 
Ignaz-Rieder-Kai 13a 

N G A-5020 Salzburg 
Tel.: 0043/662/25620 
Fax: 0043/662/23238 

Industrial application of high tech electronics and microprocessor technology in all 
areas of data acquisition and instrumentation 

Application industrielle de la technique électronique et de microprocesseurs dans le 
domaine de la saisie de données et de valeurs de mesure. 

Please contact: Mr. Seidl 

AM AG 
ALUMINIUM RANSHOFEN 

EUROMOTIVE 

Aluminium Ranshofen 
Euromotive Ges. m. b. H. 
A-5282 Ranshofen 
Tel.: 0043/7722/2341-0 
Fax: 0043/7722/66185 
Telex: 27745 mwra a 

Manufacture of aluminium extruded sections, aluminium sheets, aluminium castings, 
as well as their further processing by means of machining: milling, drilling, sawing, 
punching, stamping, etc. joining techniques: welding, glueing, clinching, etc. 

Production de profilés en aluminium, tôles et feuilles en aluminium, pièces coulées 
en aluminium, ainsi que leur fabrication moyennant usinage: fraisage, alésage, scia
ge, décourpage, poinçonnage, estampage, etc. techniques de jonction: soudage, 
collage, clincheage, etc. 

Please contact: 
Mr. Gerner 

Lecture: Welding and cutting of aluminium 
Lecturer: Mr. J. Laimighofer, Mr. W. Berger 
Thursday, 19. Nov. 1992, 4 p. m. - 5 p. m., Salle du Conseil 

alge 
elektronik 

Oskar Alge 
Elektronik GmbH & Co KG 
Hôchster Strasse 5 
A-6890 Lustenau 
Tel.: 0043/5577/83346-0 
Fax: 0043/5577/87168 

Please contact: 
Mr. Schober 

Development of hardware and software, assembling and testing of p. c. boards and 
electronic equipment, assembling, cabling and testing of card cages and racks (con
ventional cabling, "wire-wrap" and "termi-point" system), construction and manufac
ture of power converters and printed circuits, construction and manufacture of cu
bicles made from steel and aluminium, manufacture of CIM-boxes (CERN standard) 
to customer design, manufacture of 19" racks for heavy components 

Développement de matériels et de logiciels, fabrication et mise à l'essai de cartes 
imprimées dotées de composants et d'ensembles de pièces détachées, câblage et 
mise à l'essai de châssis équipe (câblage conventionnel, technique "wire-wrap" et 
"termipoint"), construction de convertisseurs, développement et fabrication de cir
cuits imprimés, service d'ébauche et de phototraçage de circuits imprimés. Fabrica
tion de boîtiers en acier et aluminium, fabrication de boîtiers CIM (norme CERN) dans 
différentes dimensions, fabrication de racks 19" pour composants lourds. 

Ing. Franz Bazil 
Walkurengasse 3 
A-1150 Wien 
Tel.: 0043/1/925310 
Fax: 0043/1/924567 

Bolts, screws and nuts made from high-tensile, stainless, acidproof and creep-resi
stant steel materials 

Boulons, vis et écrous en acier à résistance élevée, anticorrosifs et résistant aux aci
des ainsi que des matériaux résistant à la chaleur. 



» Bôhler Edelstahl GmbH 
BOHLER Mariazeller Strasse 25 
EDELSTAHL A-8605 Kapfenberg 

Tel.: 0043/3862/20-0 
Fax: 0043/3862/20-7460 
Telex: 36612 bok a 

Agent/Représentant: 
Gebruder Bôhler & Co AG 
Gùterstrasse 4 
CH-8340 Waliisellen 
Tel.: 01/832 8811 
Fax: 01/832i 

Ingots, slab ingots, wrought, rolled or continuously cast semi-finished products, 
bars, special sections, compound steel, wire rods, precision flats, mouldings, open-
die forgings 

Lingots bruts, produits semi-finis forgés, laminés ou coulés en continu, barres, pro
filés spéciaux, aciers composites, fils-machine, aciers plats de précision, pièces 
profilées, pièces forgées sans matrice. 

Please contact: Mr. Schindler 

BLECHE 

Bôhler Bleche GmbH 
BOHLER Bleckmanngasse 10 

A-8680 Mùrzzuschlag 
Tel.: 0043/3852/555-0 
Fax: 0043/3852/555-324 
Telex: 36612 bok a 

Agent/Représentant: 
Gebruder Bôhler & Co AG 
Gùterstrasse 4 
CH-8340 Waliisellen 
Tel.: 01/832 8811 
Fax: 01/832 88 00 

Sheets and plates of high-alloyed steels, special alloys, Ni and Co based alloys, with 
special corrosion-resistant, magnetic and physical properties, hot and cold rolled 
products, sheets, plates and blanks with different edge and surface finishes, quality 
assured, manufactured and tested according to national and international standards 

Tôles en aciers hautement alliés, alliages spéciaux, alliages à base de nickel et de 
cobalt avec des propriétés spécifiques de résistance à la corrosion, magnétiques et 
physiques, laminées à chaud et à froid, en feuilles ou en pièces découpées avec dif
férentes finitions des chants et surfaces, assurance de la qualité, manufacturées et 
contrôlées selon les normes internationales et nationales et les prescriptions des 
clients. 

Please contact: Mr. Dolezal 

Jjjjjj U y i Chip & Byte 
Datentechnik GmbH. 
Jakob-Haringer-Strasse 3 
A-5020 Salzburg 
Tel.: 0043/662/55188 
Fax: 0043/662/55180 

Agent/Représentant: 
Chip & Byte 
Datentechnik GmbH 
Niederlassung Rosenheim 
BayerstraBe 5 
D-8200 Rosenheim 

Dealing in electronic components, printed circuits, plug connectors and accessories. 
Assembling printed circuits. Production and testing of complete sub-assemblies. 
Sole distributer for Austria for ESKA Company (fuses). Distributor for AB Mikroelek-
tronik. 

Commerce de composants électroniques, de cartes imprimées, connecteurs et ac
cessoires. Equipement de cartes imprimées. Production et mise à l'essai d'ensem
bles complets. Représentation en Autriche de la société ESKA (fusibles). Distributeur 
de la Société AB Mikroelektronik. 

Please contact: Mr. Walchhofer, Mr. Hiller 

• • I L E K 

E B 
L E K T R O N I S C H E 

AUELEMENTE 
G E S . M. B. H. 

EBG Elektronische 
Bauelemente Ges. m. b. H. 
A-8082 Kirchbach 175 
Tel.: 0043/3116/2624 
Fax: 0043/3116/27540 

High-voltage resistors (also with non-inductive design), non-inductive high-power re
sistors up to 500 W, ultra-precision resistors 

Résistances haute tension (disponibles aussi sans induction), résistances grande 
puissance sans induction jusqu'à 500 W, résistances ultra-précises. 

Agent/Représentant: 
Electronics AG 
Sonnenberg 

CH-8103 Unterengstringen Please contact: Mr. Ruckli 

E L I N 
Elin Energieanwendung 
Ges. m. b. H. 
Penzinger Strasse 76 
A-114{ Wien 
Tel.: 0043/1/89100-3955 
Fax: 0043/1/89100-154 

Please contact: 
Mr. Mara 

Research magnets, superconducting and room temperature, tools and machines for 
the production of magnets, steel constructions 

Aimants de recherche, supraconducteurs et température ambiante, outils et machi
nes pour la fabrication des aimants, constructions en acier 

Lecture: Development and manufacture of superconducting high-field magnet for 
LHC 
Lecturer: Mr. F. Zerobin 
Tuesday, 17. Nov. 1992: 2 p. m. - 3 p. m., Salle du Conseil 

E L I M 
Elin Energieversorgung 
Ges. m. b. H. 
Bereich Maschinen- und 
Stahlbau 
Elingasse 3 
A-8160 Weiz 
Tel.: 0043/3172/606-0 
Fax: 0043/3172/6370 

Special machine and tool construction, components for generators, transformers, 
motors, magnets, paper machines, turbines, etc. 

Construction de machines spéciales et d'outils, composants pour générateurs, 
transformateurs, moteurs, aimants, machines à papier, turbines, etc. 

Please contact: Mr. Christandl 



F=iSCMk 
ADVANCED COMPOSITE 

Fischer Advanced 
Composite Components 
Ges. m. b. H. 
Fischerstrasse 9 
A-4910 Ried 
Tel.: 0043/7752/3501 
Fax: 0043/7752/3798 

Please contact: 
Mr. Neubôck 

Design and manufacture of: aerodynamical fairings and non-pressurized service 
doors to fuselage, empennage and wings employed by the major aircraft manufactu
rers, fairings to aircraft engines, aircraft interior components, structural assemblies 
and aircraft galley equipment (trolleys) 

Développement et production d'éléments de revêtement plans et d'accès de service 
non pressurisés au niveau des ailes, des empennages et des groupes propulseurs 
d'avions de transport, aménagement intérieur d'avions, composants de cuisines de 
bord (trolleys) pour les compagnies aériennes. 

L ^ s = J « X E F M P J , K Leobner Strasse 94 
A-8712 Niklasdorî 
Tel.: 0043/3842/82892 
Fax: 0043/3842/82084 

Francesconi Lasertechnik High precision parts produced by cutting, drilling and welding with laser 

Composants de précision découpés, alésés et soudés au laser 

Please contact: Mr. Francesconi 

Gantner electronic 
Batloggstrasse 42 
A-6780 Schruns 
Tel.: 0043/5556/37840 
Fax: 0043/5556/378414 

Industrial application of high tech electronics and microprocessor technology in all 
areas of data acquisition and instrumentation 

Application industrielle de l'électronique et de la technique de microprocesseur dans 
le domaine de la saisie de données et de valeurs de mesure. 

Please contact: Mr. Gantner 

GeoSalzburg -
Geophysikalische und 
geotechnische 

wLZBURG M e s s - S v s t e m e GmbH 
Jakob-Haringer-Strasse 3 
A-5020 Salzburg 
Tel.: 0043/662/452495 
Fax: 0043/662/4524846 
Telex: 633872 

Geophysical and geotechnical measuring systems 

Systèmes de mesure géophysiques et géotechniques 

Lecture: Monitoring the influences of geological process on buildings and installati
ons 
Lecturer: Mr. Ewald P. Bruckl 

Tuesday, 17. Nov. 1992: 4 p. m. - 5 p. m., Salle du Conseil 

Please contact: Mr. Brùckl 

M Hausermann 
Zitternberg 100 

ÊWUSEKiMAHÈË A-3571 Gars am Kamp 
Tel.: 0043/2985/2141 
Fax: 0043/2985/2141-50 

Agent/Représentant: 
Hàusermann Vertriebs GmbH 
Zettachring 6 
D-7000 Stuttgart 6 
Tel.: 0711/724971 
Fax: 0711/724954 

Printed circuit boards, membrane keyboards, nameplates for industry 

Circuits imprimés, claviers à effleurement, plaques du constructeur 

Lecture: Circuit design 
Lecturer: Mr. B. Friedrich 
Wednesday, 18. Nov. 1992: 9 a. m. - 10 a. m., Salle du Conseil 

Please contact: Mr. Friedrich 

Hofmann Industrieofenbau 
HelmholtzstraBe 54 
A-4020 Linz 
Tel.: 0043/732/81214, 80893 
Fax: 0043/732/84636 

Please contact: 
Mr. Grundl 

Electrically operated furnaces for laboratory applications, as well as for heat treat
ment of steel, aluminium and ceramics, drying kilns for welding powder, electrodes, 
varnishes, etc., special furnaces 

Fours à chauffage électrique pour le laboratoire ou le traitement thermique d'acier, 
d'aluminium et de céramique, sécheurs pour flux de soudage, électrodes, vernis, 
etc., fours spéciaux 

Lecture: Heat treatment 
Lecturer: Mr. Hermann Grundl, Mr. Mario Grûndl 
Wednesday, 18. Nov. 1992: 11 a. m. - 12 a. m., Salle du Conseil 

i s o n o v a Isonova 
Technische Innovationen 
Ges. m. b. H. 
IZ-NÔ Sud, Postfach 109 
A-2355 Wr. Neudorf 
Tel.: 0043/2236/605-0 
Fax: 0043/2236/605-388 

Please contact: 
Ms. Régine Pùrmayr, 
Mr. Barwa 

High-performance plastics: ISARYL 15: sintered materials, injection-molded parts, 
ISARYL 25: sintered materials, films, ISARYL PBI: sintered materials, injection-mold
ed parts 

Matériaux synthétiques haute performance, ISARYL 15: matériaux frittes, pièces 
moulées par injection, ISARYL 25; matériaux frittes, feuilles, ISARYL PBI: matériaux 
frittes, pièces moulées par injection 

Lecture: ISARYL-POLYARYLATES: high-performance plastics films, sintered & in
jection-molded parts 
Lecturer: Mr. Peter R. Fiala 
Wednesday, 18. Nov. 1992: 2 p. m. - 3 p. m., Salle du Conseil 



J S O V O l t a Isovolta AG 
Isovoltastrasse 
A-2355 Wr. Neudorf 
Tel.: 0043/2236/605-0 
Fax: 0043/2236/605-403 

Please contact: 
Mr. Matzer 

Laminates based on epoxy and phenolic resins, flexible tapes based on mica, glass 
fabric and film combinations, plants, equipment and resins for vacuum impregnation. 
ISOPREG and ISOVAL, prepregs and laminates for superconducting magnet coils. 

Stratifiés rigides à base de résine époxy, et de phénol, isolants flexibles à base de 
tissus de verre et de mica, et de feuilles, installations et résines pour l'imprégnation 
sous vide. ISOPREG et ISOVAL, préimpregnés et stratifiés pour bobines d'électro-
aimants supraconducteurs. 

Lecture: Insulating materials for superconducting colliders 
Lecturer: Mr. Eichberger or Mrs. Eva Abulesz 
Wednesday, 18. Nov. 1992: 4 p. m. - 5 p. m., Salle du Conseil 

r y T 3 ^ ! 3 ^ N ® Meco - Mechanische Vacuum components 
I V L l J w W * Componenten Ges. m. b. H. 

Gantschierstrasse 701 Technique du wide 
A-6771 Gantschier bei 
Schruns 
Tel.: 0043/5556/3758 
Fax: 0043/5556/3758 Please contact: Mr. Tschann 

B ^ t t W Norma Messtechnik Op 
m^M M _ M Elektronik Ges. m. b. H. 
i W U * Eumigweg7 
NORMA GOERZ INSTRUMENTS A"2351 Wr. NeUdorf 

Tel.: 0043/2236/691-0 
Fax: 0043/2236/63080 
Telex: 79316 

Agent/Représentant: 
NGI AG Schweiz 
Einsiedlerstrasse 535 
CH-8810 Horgen 
Tel.: 01/3023535 
Fax: 01/3021749 Please contact: Mr. Dautriat, Mr. Schoch 

Multimeters, controllers, power analyzers, recorders 

Multimètres, contrôleurs, analyseurs de puissance, enregistreurs 

Ôsterreîchisches 
Forschungszentrum 
Seibersdorf Ges. m. b. H. 
A-2444 Seibersdorf 
Tel.: 0043/2254/80 
Fax: 0043/2254/80-2118 

Range of services: Applied and project-oriented research and development, research 
projects under contract, manufacture of prototypes and small series, analyses and 
measurements, testing, licensing, expert opinion, technology planning and consul
ting, training; On show: Equipment of calibration and measurement (incl. sensors), 
NC-machining centre, testing of materials by irradiation of plastics, semiconductors, 
etc., vacuum technology - gas analysis for testing of materials, flow cryostatic tem
perature regulator for testing commercial superconductors, materials 
characterization 

Please contact: 
Mr. Schmeskal 
Mr. Hahn 

Gamme des prestations: Recherche et développement appliqués et ciblés sur les 
projets, exécution de projets sur commande, fabrication de prototypes et de petites 
séries d'appareils, analyses et mesures, contrôles et expertises, conception et con
sultation technogiques d'entreprises, formation; Programme d'exposition: Installati
ons et dispositifs d'étalonnage et de mesure (y compris la technique sensorielle), 
centre d'usinage CN, essais de matériaux par irradiation de matières plastiques, de 
semiconducteurs, etc., technique du vide - essais de matériaux par analyse des 
gaz, cryostat continu pour la mise à l'essai de supraconducteurs commerciaux, pre
stations dans le domaine de la caractérisation de matériaux. 

O R S 

Ôsterreîchische 
Raumfahrt- und System-
technik Ges. m. b. H. 
Operngasse 20b 
A-1040 Wien 
Tel.: 0043/1/58814 
Fax: 0043/1/58814-306 

Please contact: 
Mr. Ebner 

Equipment and systems, prototypes, fitting and handling devices, cryogenic compo
nents, support structures for particle detectors, production and integration of multi
layer insulation, quality assurance systems, design assurance and product assurance 

Prototypes, monte-charges, engins de transport, composants, résistant aux 
températures extrêmes, structures d'appui pour détecteurs de particules, produc
tion et intégration des systèmes isolants multicouches, systèmes d'assurance-qua
lité, systèmes d'assurance-produit 

Lecture: Design assurance technologies 
Lecturer: Mr. G Kunes 
Wednesday, 19. Nov. 1992: 9 a. m. - 10 a. m., Salle du Conseil 

Lecture: Space technologies for LHC machine and experiments (light weight struc
tures and multi layer insulation) 
Lecturer: Mr. Miroslav Hager 
Wednesday, 19. Nov. 1992: 11 a. m. - 12 a. m., Salle du Conseil 



PCD Polymère 
Gesellschaft m.b.H. 

PCD Polymère GmbH 
St.-Peter-Strasse 25 
A-4020 Linz 
Tel.: 0043/732/5981 
Fax: 0043/732/5981-5242 

High performance films for the electrical and electronics industries 

Films à haute performance pour l'industrie de l'électroménager et de l'électronique 

Please contact: Mr. Lipp-Terler 

Salzgeber Mechatronik 
Appenzeller Strasse 52 
A-6840 Gôtzis 
Tel.: 0043/5523/2369 
Fax: 0043/5523/2369-7 

Please contact: 
Mr. Salzgeber 
Mr. Gayer 

Power supplies from own production line, transformers and other wound products 
from 1 VA to 400 kVA, toroidal transformers, ferrite transformers and chokes, regula
ted and unregulated low and high-voltage power supplies (magnetic, linear, switch-
mode and thyristor regulated), bar-type transformers up to the kA range, DC/DC 
converters, specially-wound products for analogue technology and high-frequency 
engineering 

Groupes d'alimentation de production propre, transformateurs et enroulements de 1 
Va à 400 kVA, transformateurs toroïdaux, transformateurs et bobines à ferrite, ali
mentations haute et basse tension réglées ou non réglées (réglage magnétique, 
linéaire, synchronisé et au thyristor), transformateurs de courant traversant jusqu'à 
kA, convertisseurs à courant continu, développements spéciaux pour la technique 
analogique et haut fréquence 

SIEMENS Siemens AG Ôsterreich 
Gudrunstrasse 11 
A-1100 Wien 
Tel.: 0043/1/60171-5925 
Fax: 0043/1/60171-6394 

Software engineering: consulting, quality assurance, software runtime optimization 

Développement de logiciels: programme de consultation assurance-qualité etc., 
amélioration du temps d'exécution de logiciels 

Please contact: Mr. Withalm, Mr. Berset 

Steyr-Daimler-Puch 
Fahrzeugtechnik 
Ges. m. b. H. 
Space Technology 
Puchstrasse 85 
A-8020 Graz 
Tel.: 0043/316/293631 
Fax: 0043/316/293631-17 

Design and manufacture of equipment and systems made of stainless steel, titanium 
and light alloys (for feed lines LOX LH2), risk analysis, CAD-piping, FE-analysis, cryo
genic systems 

Développement et production de systèmes mécaniques en acier Inox, Titane et al
liages légers (lignes d'alimentation pour ARIANE 5), analyse de risques, CAD tuyau
terie, calculs EF, systèmes cryogéniques 

Please contact: Mr. Strohmaier 

^ U f ^ n Test-Fuchs 
— Z J 7 / x - y Ing. Fritz Fuchs 

Ges. m. b. H. 
Raabser Strasse 45 
A-3812 Gross Siegharts 
Tel.: 0043/2847/2293-0 
Fax: 0043/2847/2560 
Telex: 72246 testfu a 

Development and manufacture of mono/bistable solenoid valves for cryogenic appli
cations, as well as electric, electronic, hydraulic and pneumatic test and measuring 
equipment for aeronautics and astronautics 

Développement et fabrication de vannes magnétiques mono- et bistables pour la 
technique cryogénique, ainsi que d'appareils d'essai et de mesure électriques, élec
troniques, hydrauliques et pneumatiques pour l'industrie aéronautique et aérospatiale 

Please contact: Mr. Fuchs 

Voest Alpine Machinery 
Construction & 
Engineering 
Ges. m. b. H. 
Lunzer Strasse 78 
A-4031 Linz 
Tel.: 0043/732/5987-0 
Fax: 0043/732/5980-8822 

Machinery- Construction - Engineering 

Agent/Représentant: 
Voest Alpine AG 
Siewerdtstrasse 105 
CH-8050 Zurich-Oerlikon 
Tel.: 01/3121210 
Fax: 01/3124388 

Special equipment, automation, service, engineering, repair, maintenance, exchan
ge, spare part management 

Maschines spéciales, automatisation, services après-vente, engineering, maintenan
ce, remplacement, gestion des pièces de rechange 

Please contact: Mr. Schedelberger 

Tauernplan Consulting Consulting and engineering service 
GmbH 
Rainerstrasse 29 Service de conception et de consultation 
A-5020 Salzburg 
Tel.: 0043/662/88950 Lecture: Determination of material parameters for safety calculations 
Fax: 0043/662/88650-65 of underground structures 

Lecturer: Mr. Gerald Zenz 
Please contact: Mr. Nindl Wednesday, 19. Nov. 1992: 2 p. m. - 3 p. m., Salle du Conseil 



Model. Studying rare decays at ultra 
high precision can probe an energy 
scale well beyond what is achievable 
even at the new generation of super
conducting proton colliders. 

The meeting showed that there is a 

broad based community interested in 
this physics which should moreover 
present a more coherent front to the 
funding agencies. For their part, 
LAMPF users will continue to discuss 
future plans for the Laboratory to 

provide a better focus in the broad 
context emphasized at the Workshop 

From David J. Ernst 
Chair, LAMPF Users Group 

Physics monitor 

We still love SUSY 

Supersymmetry, affectionately known 
as SUSY, is still the darling of theo
retical particle physics. Invented 
some 20 years ago, the charismatic 
idea really took off at the beginning of 
the 1980s. At the time, a workshop at 
CERN reflected the youthful enthusi
asm for these new ideas. 

Despite experimenters hunting high 
and low, and with theorists never 
wavering in their devotion, SUSY has 
remained aloof. However mature 
SUSY suitors are reluctant to aban
don their fascination. The continuing 
love affair was underlined in a latest 
CERN workshop - Ten years of 
SUSY confronting experiment' -
organized by John Ellis, Dimitri 
Nanopoulos and Aurore Savoy-
Navarro. 

Opening the meeting, CERN 
Theory Division Leader John Ellis 
reminded the audience of the basic 
motivations behind SUSY. 

The current Standard Model of 
physics uses the electroweak picture, 

unifying elèctromagnetisnn with the 
weak force, in tandem with the field 
theory of quarks and gluons (quan
tum chromodynamics - QCD). 

The next logical step is to unify 
QCD and the electroweak picture, in 
the same way that the latter unifies 
electromagnetism and the weak 
force. On paper this can be achieved, 
but the typical mass scale of the 
resultant Grand Unified Theory 
(GUT, where all the forces blend into 
one) is of the order 10 1 5 GeV, in stark 
contrast to the 100 GeV or so of the 
electroweak picture. This awesome 
chasm between one unification and 
the next - the 'Hierarchy Problem' -
is difficult to swallow. 

Constructing Grand Unified Theo
ries brings other problems. The 
Universe is expanding only very 
slowly, with its initial explosive Big 
Bang now stretched out into a gentle 
heave, requiring only a small 
'cosmological constant' to counter 
the pull of gravity. On their own, GUT 
field theories give an absurdly high 
value for this parameter. As well as 
making a more comfortable 
cosmological constant, SUSY also 

provides a natural scenario for 
particles with the relatively small 
masses we are used to. 

What is supersymmetry? Normally, 
particles come in two kinds - the 
quarks and leptons which are the 
source of the basic fields; and the 
photons, Ws, Zs, and gluons which 
carry the forces between these 
source particles. Quarks and leptons 
are 'fermions', obeying the quantum 
restrictions of the Pauli Exclusion 
Principle. The field particles on the 
other hand are 'bosons' with no such 
quantum accommodation restrictions. 

SUSY gives each fermion field 
particle a boson 'spartner', and vice 
versa, doubling the total number of 
particles on the menu. Quarks pair 
with 'squarks', leptons with 'sleptons', 
photons with 'photinos', etc. 

As well as having amusing names, 
these additional particles provide an 
immediate potential source of 'dark 
matter' - the as yet invisible material 
which nevertheless has to provide 
the bulk of the mass of the Universe. 
Of all the SUSY particles, the most 
interesting is the lightest (probably 
the photino). The SUSY particles 
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Aurore Savoy-Navarro was one of the 
organizers of the recent 'Ten years of SUSY 
confronting experiment' workshop at CERN. 
Introducing the event she called for 
supersymmetry (SUSY) 'to be brought out of 
the ghetto'. 

form a chain, with heavier ones 
decaying into lighter ones. Eventually 
SUSY matter falls to the level of the 
lightest particle, and there becomes 
stable. This sets a stage for dark 
matter. 

The special relations between 
SUSY's fermion and boson partners 
also lead to the neat cancellation of 
otherwise troublesome mathematical 
divergences. Whenever this hap
pens, theorists are always convinced 
they are on to something. 

Appealing though this scheme is, 
no explicit trace of any sparticle has 
been found in the past decade. 
Undeterred, the CERN workshop 
duly surveyed the graveyard of all the 
various searches, and displayed the 
limits beyond which ongoing or new 
experiments have to probe. 

However in 1991 SUSY hopes 
soared with the appearance of new 
precision information from experi
ments at CERN's LEP electron-
positron collider. This gave more 
confident extrapolations from present 

energy levels towards an eventual 
GUT limit. These suggested that 
unaided, the forces would not con
verge in one place. Some new 
behaviour looked like setting in 
around 1000 GeV to take over from 
the low energy extrapolations and 
steer them correctly towards a 
common convergence. 

This has catalysed a new round of 
highly motivated analyses giving 
possible bounds and limits on SUSY 
parameters. Additional information on 
SUSY bounds comes from the 
sophisticated schemes incorporating 
radiative corrections to provide 
Standard Model and other limits. 

However several speakers at the 
workshop stressed that immediate 
progress is difficult pending discovery 
of the sixth ('top') quark. Once this 
particle is found and its mass accu
rately measured, a blindfold will have 
been removed. 

Another difficulty is the mystery 
surrounding the Higgs sector, the 
mechanism (whatever it is) responsi
ble for the spontaneous symmetry 
breaking at the heart of the 
electroweak picture. Here again, 
ongoing experiments are succes
sively pushing back the limits, but 
with theorists unsure about the exact 
form of the mechanism, these uncer
tainties are easier to live with. 

As well as charting the limits con
tributed by past and current experi
ments, the CERN workshop as
sessed in detail the SUSY potential 
of experiments still in the pipeline. 
These will make their contribution 
later this decade, or even in the next. 
The big collaborations preparing for 
these studies have already done a lot 
of SUSY groundwork. 

In the search for the lightest SUSY 
particle, accelerator experiments are 
complemented by studies at large 
underground detectors constantly 
searching for the chance arrival of 

projectiles from the cosmos ('SUSY 
from the sky'). Searches would 
benefit from new experimental 
techniques, like low temperature 
calorimetry, now being perfected. 

Perhaps the most intriguing hint of 
all comes from the new results from 
the COBE satellite on the tiny fluctua
tions in the micfowave background 
radiation. These slight ripples mirror 
the initial quantum seeds of the Big 
Bang itself. At the CERN workshop, 
summarizer Ugo Amaldi pointed out 
an intriguing coincidence. The GUT 
limit, where all forces have equal 
strength, looks to be very close to the 
scale parameter characterizing the 
super-rapid inflation which trans
formed a random quantum fluctuation 
into an infant Universe. 

Are we receiving a message? 

MEDITERRANEAN 
Underwater neutrinos 
get off the ground 

Now funded is the initial stage of 
NESTOR, an imaginative new 
programme for a dedicated underwa
ter neutrino astroparticle physics 
laboratory. Located in the interna
tional waters off the southernmost 
corner of continental Europe near the 
town of Pylos in S.W. Greece, 
NESTOR (NEutrinos from Superno-
vae and TeV sources Ocean Range) 
recalls the wise king of Pylos who 
counselled the Greeks during the 
Trojan war, an excellent tradition for 
new scientific goals of detecting 
neutrinos. 

The main initial objective is to build 
a deep water, high energy neutrino 
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In the search for a good area for underwater 
neutrino detection, in July 1991 a collaboration 
of physicists from the University of Athens and 
the Institutes for Nuclear Research and for 
Oceanology of the Russian Academy of 
Sciences surveyed the waters off the coast of 
Pylos, Greece. A titanium hexagonal structure 
of 7 m radius using 10 phototubes with 15 inch 
photocathodes was deployed down to a depth 
of 4100 m. 

telescope of at least 100,000 square 
metres for secondary muon detec
tion. While a full million square 
metres is doubtless the goal for a 
second generation detector, the 
general consensus is that 100,000 
square metres to detect point and 
diffuse sources of neutrinos is a 
sensible starting point and the next 
logical step after the 20,000 square 
metres of the DUMAND II scheme off 
Hawaii. 

The best candidates for point 
sources of neutrinos seem to be in 
our Galaxy - the well studied X-ray 
binary objects which are so luminous 
in the electromagnetic spectrum and 
suggest the existence of high energy 
particle acceleration mechanisms. If 
the episodic point sources of TeV 
and PeV gamma rays claimed in the 
last decade turn out to be true, then a 
100,000 square metre detector 
should detect some of them. 

It is curious that the prediction of 
gamma ray fluxes from such objects 
is much more difficult than the 
prediction of neutrinos: the conditions 
to produce neutrinos are much more 
robust because neutrinos, once 
created, are difficult to remove, while 
high energy gamma rays are easily 
attenuated by matter and other 
photons. 

Several varieties of diffuse sources 
of neutrinos are predicted. One sure 
bet is the interaction of cosmic rays 
with the gas and dust in our Galaxy. 
More exciting is neutrino production 
in collisions of ultrarelativistic protons 
with the intense photon field in Active 
Galactic Nuclei. 

A favourable site for a neutrino 
detector allowing a wide range of 
studies has been located near Pylos, 
in the southwest corner of the Pélo
ponnèse. Shallow water neutrino or 
gamma-ray physics (along the lines 
of several proposals, e.g. GRANDE, 
LENA, NET), would be possible in 

the protected waters offshore of 
Pylos, in the rather large bay of 
Navarino, which is almost like a 50-m 
deep lake. In addition, deep water 

neutrino physics studies (à la 
DUMAND) could be mounted in the 
deepest trench of the Mediterranean 
nearby where depths exceed 
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For the Russian/Greek underwater neutrino 
detection study, six of the phototubes were 
located at the corners of the hexagon and four 
3.5 meters below the centre, giving the 
deployed detector the appearance of a large 
octopus ('hexapus'). The vertical intensity and 
angular distribution of downgoing muons were 
successfully measured. 

5000 m. 
These ideal waters are even closer 

to shore than in Hawaii, and with 
comparable océanographie charac
teristics. With NESTOR and 
DUMAND almost opposite each 
other on the surface of the planet, the 
two detectors together would always 
have the full sky in view, and thus 
monitor the whole cosmos. 

In July 1991 a collaboration of 
physicists from the University of 
Athens and the Institutes for Nuclear 
Research and for Oceanology of the 
Russian Academy of Sciences 
surveyed the waters off the coast of 
Pylos using the Research Vessel 
Vityaz. A titanium hexagonal struc
ture of 7 m radius using 10 
phototubes with 15 inch photocath-
odes was deployed down to a depth 
of 4100 m. Six of the phototubes 
were located at the corners of the 
hexagon and four 3.5 meters below 
the centre, giving the deployed 
detector the appearance of a large 
octopus, or more accurately a 
hexapus. The vertical intensity and 
angular distribution of downgoing 

muons were successfully measured. 
The environmental conditions at the 

proposed site were studied and the 
sea bed mapped in detail. With 
minimal underwater currents and 
good light transmission characteris
tics, the results were encouraging. At 
a depth of 3800 m there is a flat 
valley in the shape of a triangle with 
sides of 4 to 5 miles long, and only 
7.5 miles from the shore, adjacent to 
the Sapienza lighthouse which will be 
used as the counting house in the 
experiment. 

With funding in place, the collabora
tion is now going ahead with a full 
design proposal. They aim at an 
expandable modular configuration 
using conservative, proven technol
ogy for a deep water (3800 m) high 
energy neutrino detector, but which 
will yield unique physics capabilities 
and go significantly beyond what is 
possible with the DUMAND II detec
tor. 

The basic detector is housed in a 
titanium cylinder with glass 
endcaps,17 inch hemispheres with a 
glass thickness 15 mm, tested to the 

depth equivalent of 6000 metres, and 
a cylindrical central titanium section 
housing two 15 inch photomultipliers. 

The detector, called ODM (Omni-
Directional Module), has isotropic 
optical response. Six ODMs will be 
placed at the corners of a horizontal 
hexagon, and a seventh at its centre. 
The radius of the hexagon is planned 
as 15 m, the titanium piping arms 
being attached directly to the ODM 
cylinders. This design is a straightfor
ward extension of the module used in 
last year's test. 

Hexagons could be stacked into 
'towers', with the vertical distance 
between hexagonal floors near 40 m, 
matching well the measured light 
transmisssion length. With 40m inter-
hexagonal floor spacing and 7 
phototubes from a lower hexagon 
looking up and the same number 
from the upper hexagon looking 
down, the whole intermediate volume 
will be monitored. A total of 12 such 
hexagonal floors are planned for one 
tower. 

Although the hexagons will have a 
mechanical radius of 15 m, they will 
be sensitive to high energy muons 
out to 30 m. With a sensitive area of 
about 3000 square metres for neutri
nos in the vertical direction and 
30,000 square metres in the horizon
tal, such a tower is optimized for 
horizontally arriving high energy 
particles, such as those from active 
galactic nuclei (ultra high energy 
neutrinos are attenuated while 
traversing the earth). The geometry 
has not yet been optimized, but 
preliminary indications are that the 
need for a full 100,000 square metre 
array can be satisfied with a hexago
nal configuration of seven towers 
with a spacing of 100 m. 

With a large neutrino detector, long 
baseline neutrino oscillation experi
ments could also be envisaged, 
using beams of synthetic neutrinos 
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A possible scheme for incorporating two beam 
intersections in an electron-positron linear 
collider. 

from a major Laboratory such as 
CERN. 

The NESTOR collaboration hosted 
an informal workshop in Pylos for 
deep water neutrino detection in 
October. 

LINEAR COLLIDERS 
1992 workshop 

As work on designs for future elec
tron-positron linear colliders pushes 
ahead at major Laboratories through
out the world in a major international 
collaboration framework, the LC92 
workshop held in Garmisch-
Partenkirchen this summer, attended 
by 200 machine and particle physi
cists, provided a timely focus. 

With the goal of exploiting conven
tional technologies for attaining 
electron-positron-energies in the TeV 
region, the workshop was the fourth 
in a series. Previous meetings were 
at SLAC, Stanford (1988), KEK, 
Japan (1990) and Protvino, Russia 
(1991). At Garmisch-Partenkirchen, 
discussion focused on building a 
machine to attack the 300-500 GeV 
region, beyond the energies which 
soon will be opened up once CERN's 
LEP electron-positron ring is 
equipped with its full complement of 
superconducting radiofrequency 
accelerating cavities. 

In addition to working groups on 
electron-positron sources, damping 

Examples of electron-positron linear collider 
projects now being studied. The TESLA 
collaboration (CEN Saclay, CERN, Cornell, 
Darmstadt. DESY, /A/FA/ Frascati and Milan, 
Wuppertal) is looking at a superconducting 
radiofrequency solution. D-D stands for DESY-
Darmstadt, P/N for Protvino-Novosibirsk. 

rings, radiofrequency sources, main 
linac, and final focus, this year's 
meeting saw the introduction of four 
new working groups - critical com
parison of machine proposals, design 
of experiments, work towards a 
superconducting machine, and 
instrumentation. 

With a view to finding the best 
technical solutions for the 500 GeV 
machine, technology groups had 
lively discussions comparing engi
neering solutions for the various 
components under study at different 
Laboratories. As Maury Tigner put it, 
'it is manifest that the competition of 
ideas that took place has already 
made considerable improvements in 
the various approaches'. Supercon
ducting machine studies by the 
TESLA (TeV Superconducting Linear 
Accelerator) collaboration are now 
included in general linear collider 
technology discussions. 

The work of the instrumentation 
group was based on the important 
lesson learned at Stanford's SLC 

linear collider that good monitoring 
and feedback systems are needed 
for the control necessary to achieve 
reliable and stable operation. 

The experimentation group looked 
at various detector designs and 
physics issues and their relation to 
the machine design. New theoretical 
and experimental progress in under
standing the 'minijef background 
(due to quark/gluon jets from subsidi
ary photon-photon collisions accom
panying the main electron-positron 
collisions), together with the introduc
tion of multibunch operation, seem to 
be significantly reducing this prob
lem. 

The important machine feature of 
being able to accommodate two 
interaction regions, indispensable for 
scientific cross-checking, was ad
dressed for the first time. The physics 
case for 300-500 GeV operation was 
reviewed positively and it was 
stressed that the energy of such a 
machine should be upgradable to 
around 1 TeV. 
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1 II TESLA I DLC I NLC I J L C I VLEPP I CLIC I 

J I 1 (D-D) 1 (SLAC) 1 ( K E K ) | (P/N) | (CERN) | 

| Collision Energy (GeV) Il 500 I 500 I 500 I 500 I 500 I 500 I 
Gradient (MV/m) 25 17 38 28 96 80 

Active Length (km) 20 ~ 30 14 Ï7 6.4 6.6 
Frequency (GHz) 1.3 3 11.4 5.7 14 30 
Puise rate (Hz) 10 50 180 150 300 1700 

Bunches per puise 800 172 90 72 ï ÏÂ 
I Luminosity ( l O ^ c n r V 1 ) | 8 | 4 | 9 | 9.7 | 12 | .8-3.2 | 



Finally the design parameter com
parison group began to prepare for a 
convergence of conceptual design 
reports in 3-5 years, when a realistic 
proposal could be launched. 

These discussions strengthened the 
collaboration between the various 
groups around the world and consoli
dated the groundwork so that the 
ongoing research and development 
programme can continue to proceed 
coherently. Next year's workshop will 
be held in SLAC in October. 

From Ron Settles & Guy Coignet 

High pressure gas -
a new approach to 
calorimetry 

The high particle collision rate and 
radiation levels in detectors at the 
new high energy high luminosity 
proton colliders (SSC, LHC, UNK) 
put stringent demands on the design 
of detector components. In particular 
the forward calorimeters will have to 
deal with particle fluxes in excess of 
4 x 10 6 per sq cm per s and high 
radiation doses (at the MGy level). 

Traditional calorimetric techniques 
using scintillator, liquids or gases at 
one atmosphere as sampling me
dium, might not work in this demand
ing forward region. In the search for a 
new approach, several groups in 
Russia and the US have been 
investigating the possibilities of gas 
under high pressure, an inexpensive 
solution offering several advantages 
(radiation resistance, no cryogenics, 
fast response,....). 

The first investigation of a multi-

Results from a 1991 test at Fermi lab of a 
prototype electromagnetic calorimeter using 
high pressure gas and built by a US-Dubna 
group. The collected charge plotted against 
beam energy (top) and gas pressure (bottom) 
shows excellent linearity. 

plate, total absorption, high pressure 
ionization spectrometer was done by 
a Soviet group led by Dolgoshein in 
1978, and subsequent research and 
development work for electromag
netic calorimeters pushed ahead in 
the USSR and at CERN, led by Chris 
Fabjan. The growing awareness of 
the challenges for detectors at the 
next generation of proton colliders 

intensified this effort. 
In 1988, a Rockefeller/Fermilab/ 

Wisconsin/Rochester collaboration 
studied the physics of signals pro
duced by an americium source in 
argon and argon-methane gases at 
100 atmospheres. They found that 
the collected signal is insensitive to 
oxygen contamination up to 80 ppm 
and that the electron drift velocity in a 
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Manufacturing Line 
- Cryogenic Valves 

(Vacuum Jacketed and also for 
Cold Box Mounting, DN 2 - DN100) 

- Special Valves for 
Cryogenic Applications 
(Check-Valves, Pilot Cryogenic 
Valves etc.) 

- Bellows Sealed Valves 
(DN 2 - DN 100, up to PN 300) 

- Cryogenic Transferlines 
and Couplings 
(Bayonet or Johnston Couplings, 
Multi-Coaxial Couplings) 

- Space Cryogenic Fittings 
- Tailor made Cryogenic 

Components e.g. 
Cryostats and Ejectors 

Multi-Coaxial Coupling 
for Cryogenic Transferlines 

(LHe inlet and 
GHe outlet or vice versa) 

for further informations: 
WEKA AG 
Schiir l istrasse 8, CH-8344 Bàretswil , Switzerland 
Phone (0)1 939 29 59, Telefax (0)1 939 29 63, Telex 875 744 

or in USA and Canada: 

PROVAC LTD 
POB 18411, Greensboro, North Carolina 27419 
Phone (919) 282 6618, Telex 510 600 4853, Telefax (919) 288 3375 

w i e N e R 
VME • VXI 
CAMAC • 
FASTBUS 
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excellent source for 
trouble-free 
CRATE designs 
Special power supplies 

Plein & Baus Elektronik GmbH 
W-5093 Burscheid (W-Germany) • Mullersbaum 20 
Tel.: (0 21 74) 6 78-0 • Fax: (0 21 74) 67 85 55 

10a Circle advertisement number on reader service form 
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Performance of a gas-filled hadron calorimeter 
measured by a group at the Institute for High 
Energy Physics, Serpukhov, showing how the 
signal-to-noise ratio improves dramatically 
when the device is operated at high pressures. 

99% argon + 1 % methane gas 
mixture is five times larger than in 
liquid argon or in 2,2,4,4-
tetramethylpentane (TMP). 

Based on these findings, they 
proposed that a very fast, high 
pressure gas calorimeter, extremely 
resistant to radiation, could be built 
provided that the mechanical prob
lems associated with high pressure 
were solved. At about the same time 
a Dubna-Serpukhov group built and 
tested a parallel plate electromag
netic calorimeter enclosed in a high 
pressure vessel. The test was per
formed with argon and xenon gas 
mixtures at 20 atm. The energy and 
spatial resolution obtained were in 
good agreement with the expected 
values. 

In the autumn of 1990 the US and 
Dubna groups joined efforts and, with 
financial support from the Texas 
National Research Laboratory 
Commission, designed and built a 
parallel plate electromagnetic calo
rimeter. This calorimeter, with 2 mm 
gas gaps, was tested at Fermilab last 
fall with a variety of gas fillings in the 
pressure range 20 to 100 atm and in 
the energy range 16 to 125 GeV. It 
proved to be easy to operate, gave 
excellent linearity with pressure and 
beam momentum and an energy 
resolution agreeing with a simulation 
prediction. The charge collection time 
for the 100 atm 95% argon + 5% 
methane mixture is 20 ns/mm. For a 
calorimeter with 1.5 mm gas gaps, 
the full width of the signals will be 

about 30 ns, very similar to 
scintillator-based calorimeters. 

Meanwhile a group under Sergei 
Denisov working at the Institute for 
High Energy Physics, Serpukhov, 
near Moscow, and using a sandwich-
type configuration has recently 
produced the first experimental proof 
of hadron calorfmetry with gas 
ionization. With a low cost 95% 
argon, 5% CF 4 mixture under pres
sures ranging from 5 to 40 atm, using 
two different arrangements of ura
nium and iron plate absorbers, and 
comparing response to hadron and 
electron beams, the group has 
obtained encouraging energy resolu
tions. This initial work suggests that 
performance improvements would 
follow from an optimized configura
tion (thinner plates, improved elec
tronics, denser gases). 

Also at Serpukhov, a group led by 
A. Vorobyov is actively investigating 
a design using cylindrical electrodes. 

The US-Dubna group, headed by 
Nikos Giokaris, is presently con
structing a 'spaghetti' type hadronic 
calorimeter. The gas is contained in 
3/8 inch tubes and the charge col
lected by 1/4 inch diameter rods at 
the tube centres. Low cost, inherent 
radiation hardness and signal speed 
make this type of calorimeter an 
attractive option for the forward 
region of the new collider detectors. 
Simulations of the hadronic resolu
tion predict a stochastic term of 60% 
and a constant term of about 5%. 

This technique is now accepted by 
the SDC collaboration at the SSC as 
a candidate for its forward calorim
eters and is being looked at with 
interest by several other major 
ongoing detector projects. 
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SUPERHEAVY 
ELEMENTS 
Nielsbohrium, hassium 
and meitnerium 

An international commission set up 
by IUPAP and IUPAC (International 
Union of Pure and Applied Physics/ 
Chemistry) in 1987 and chaired by 
Sir Denys Wilkinson has published its 
findings on the status of the 
transfermium elements (beyond 
atomic number 100) and the credit 
for the various discoveries. 

The discovery of the three heaviest 
elements, 107, 108 and 109, is 
attributed to Darmstadt's GSI heavy 
ion Laboratory, in work carried out 
between 1981 and 1984 by a group 
led by Peter Armbruster and Gottfried 
Munzenberg. After a proposal was 
submitted to IUPAC, the elements 
were formally named at a GSI 
ceremony on 7 September. 

Following a proposal from the 
Russian Dubna Laboratory, element 
107 was named nielsbohrium, 108 
hassium (after the Latin name 
'Hassia', for GSI's home state of 
Hesse) and 109 meitnerium in 
honour of nuclear fission pioneer Lise 
Meitner (1878-1968). 

In the commission's findings, 
discovery of the element 101 
(mendelevium) is attributed to 
Berkeley, 102 (nobelium) to Dubna, 
and 103 (lawrencium) to a decade of 
work at Berkeley and Dubna. The 
credit for element 104 (kurchatovium 
or rutherfordium) and 105 (provision
ally called hahnium) is shared be
tween Berkeley and Dubna. Element 
106 (for which no name has yet been 

proposed) was found by Dubna and 
by Berkeley/Livermore teams, with 
the Russian Laboratory given special 
credit. 

Peter Armbruster (right) and Gottfried 
Munzenberg, leaders of the group which 
discovered elements 107, 108 and 109 at 
Darmstadt's GSI heavy ion Laboratory from 
1981-4. At a GSI ceremony on 7 September, 
these respective names for these elements 
were formally adopted as nielsbohrium, 
hassium (after the Latin name 'Hassia', for 
GSI's home German state of Hesse) and 
meitnerium in honour of nuclear fission pioneer 
Lise Meitner. 
(Photo Achim Zschau, GSI) 
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First European Workshop on 
Beam Instrumentat ion and Diagnostics 

for Particle Accelerators 

This workshop will be held from 3 to 5 May, 1993, in 
Montreux, Switzerland. It will give specialists, active 
in the conception, building and use of beam instru
mentation, the opportunity to exchange ideas and 
share their experience. There will be plenary sessions, 
with invited presentations and two or three parallel 
sessions will focus on specialized topics. The follow
ing areas of interest have been selected by the Pro
gramme Committee: 

Review of instrumentation for particular machines 
Diagnostics for very low intensity beams 
Diagnostics for observation of instabilit ies 
Diagnostics for superconducting accelerators 
Profi le measurement on circula t ingbeams 
Performance of beam position measurements 
Beam loss detection 
Faston-l ine data treatment 
Video image processing 

Attendance will be limited to about eighty, to favour a 
workshop atmosphere with ample discussion. 
Abstracts for contributed papers and requests for in
vitations are to be submitted by 20 December, 1992, to 
the workshop secretariat: 

E-Mail: DIPAC @ CERNVM 
Phone: Ch. Parthé, CERN-SL, No: +41-22-767 4619 
Mail: Ch. Parthé, CERN-SL, CH 1211 Geneva 23 
Fax No: +41-22-782 2850 

(In error, the CERN Courier ran the wrong ad in the September 1992 issue. The position which was advertised no longer exists. We 
apologize for any inconvenience you may have incurred.) 

SSC Laboratory 
Superconducting Super Collider Laboratory 

W E ' R E A B O U T TO C H A N G E T H E W A Y W E LOOK AT T H E U N I V E R S E . 
The SSCL, located just south of Dallas, Texas, is rapidly moving to become the premier center of particle physics research 
in the world. Major activities at the SSCL include design and construction of the 20 TeV proton collider and its associated 
complex of accelerators and detection apparatus as well as research in particle physics. 

As part of the SSC Laboratory team of scientists, engineers and computer scientists, you'll be doing work which will have 
incalculable consequences for the future of science and technology. 

SCIENTIST/APPLICATIONS PHYSICIST POSITIONS 
The SSCL invites applicants to apply for the positions in the Physics 
Research Division Computing Department. Appointments will be 
made at levels dependent on experience and education in relation to 
the Scientist or Applications Physicist tracks. A Ph.D. in physics or 
equivalent experience in Fortran, C and familiarity with Unix systems 
is required. 

One position requires several years' experience in the usage, 
maintenance porting of CERN lib codes. The candidate will be 
responsible for the maintenance of the codes on the SSCL Unix 
platforms and distribution to the SDC and GEM collaborations. The 
candidate will provide the primary contact between PRD Computing 
and CERN. 

Other positions available require similar experience levels but will 
be in direct support of either GEM or SDC collaborations computing 
efforts. Primary efforts currently involve GEANT simulations in 
preparation of the Technical Design Reports forthedetectors. Code 
maintenance, development, porting and distribution will be required 
to support these efforts. 

To Apply; Send Complete Resume and Salary History 
Fax :214-708-5592 

Mail: SSC Laboratory 
2550 Beckleymeade Ave. 

MS-2050/LRC 
Dallas, Texas 75237 

An Equal O p p o r t u n i t y / A f f i r m a t i v e Act ion Employer . 
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People and things 

Next Director General of CERN 
proposed 

After discussions in CERN's Commit
tee of Council, Christopher Llewellyn 
Smith, currently Chairman of Physics 
at the University of Oxford, UK, and 
of CERN's Scientific Policy Commit
tee, will be proposed at the Decem
ber meeting of Council, CERN's 
governing body, for appointment as 
the Laboratory's Director General to 
succeed Carlo Rubbia, whose 
current mandate ends in December 
1993. If this proposal is supported at 
the December meeting, he will take 
up his duties as from 1 January 
1994. 

On people 

Joseph Rotblat and Hans Bethe are 
joint winners of this year's prestigious 
Albert Einstein Peace Prize. 

Dennis W. Barnes, former associate 
vice president for governmental 
relations at the University of Virginia, 
becomes president of Southern 
Universities Research Association 
(SURA), succeeding William A. 
Wallenmayer. SURA is the governing 
body of the CEBAF Continuous 
Electron Beam Accelerator Facility, 
now nearing completion in Newport 
News, Virginia. 

Owen Lock 65th birthday 

Friends of Owen Lock gathered at 
CERN on 8 September to pay tribute 
to the contributions he had made to 
the life of the Laboratory for over 
thirty years. His interest in teaching 
and his great ability as an organizer 
marked almost all aspects of his 
career. Arriving as an expert in the 

French Research and Space Minister Hubert 
Curien (left) visited CERN on 15 September. 
Here CERN's Associate Director for Future 
Accelerators Giorgio Brianti explains the 
superconducting magnets for the LHC proton 
collider to be built in CERN's 27-kilometre LEP 
tunnel. 
(Photo CERN HI23..9.92) 

nuclear emulsion detection technique 
in 1959, he moved on to initiate the 
CERN Schools and the summer 
student programme. During a spell in 
the Personnel Division he did much 
to develop the Fellows and Visitors 
scheme which led to decades of 
involvement in CERN relations with 
the non-Member States, particularly 
in Eastern Europe and China, where 
CERN kept the door open to the 
scientific communities through the 
most difficult days of the cold war. It 
was a special pleasure for Owen to 
see Poland, Czechoslovakia and 
Hungary join the Organization in 
recent years. Among his other roles 
were secretary of the International 
Committee for Future Accelerators 
and many years as assistant in the 
CERN Directorate. His calm, consci
entious and discreet work has been 
of great value to the Laboratory. 

HEPAP 

The US High Energy Physics Advi
sory Panel (HEPAP) makeup is: 
Stanley G. Wojcicki (Stanford, 
Chairman), Edmond L. Berger 
(Argonne), Jonathan M. Dorfan 
(SLAC), Gary J. Feldman (Harvard), 
Mary K. Gaillard (Berkeley), 
Frederick J. Oilman (SSC), Robert J. 
Gluckstern (Maryland), Donald L. 
Hartill (Cornell), Laurence S. 
Littenberg (Brookhaven), Claudio 
Pellegrini (UCLA), Pierre Ramond 
(Florida), Don D. Reeder (Madison), 
Melvyn J. Shochet (Enrico Fermi 
Inst), A.J. Stewart Smith (Princeton), 
Alvin V. Tollestrup (Fermilab), 
Michael S. Witherell (Santa Barbara). 

More Crab gammas 

The Thermistocle' CERN-France 
collaboration using an array of 18 
Cerenkov telescopes 1650 metres up 
in the Pyrenees near Perpignan has 
seen multi-TeVgamma rays from the 
Crab nebula and has charted the 
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GRAND ACCELERATEUR NATIONAL D'IONS LOURDS 

THEORETICAL NUCLEAR PHYSICS 

Tenured position 

GANIL , national laboratory, is seeking outstanding candidates for a tenured position in theoretical nuclear physics 
starting in March 1993, or some other date agreed upon. 

The pos i t ion will be in frontier areas of nuclear physics at low and intermediate energies. This is intended to contain 
dynamics of nuclear coll isions, multifragmentation and properties of hot nuclear matter, f luctuations and multiparticle 
correlations, nuclear structure, fusion below the Coulomb barrier, exotic processes and decays. The position provides 
excellent opportunities to pursue original research and to have contact at place with a wide range of developments in 
experimental nuclear physics. The level of appointment will be commensurate with the experience and qualification of the 
candidate. There is no restriction on the nationality of the applicant. 

C a n d i d a t e s should have an established record of research accomplishment in theoretical nuclear physics. A 
successful candidate is expected to develop his own research program, to interact with collègues at GANIL and elsewhere in 
France and to take an active part in the organization of meetings and courses at the laboratory. 

The sc ient i f ic staff o f theory g r o u p at GANIL includes three senior research positions. In addition there exist a 
postgraduate fellowship program and a postdoctoral visitor program. 

' Any person interested in this appointment should send a curriculum vitae, a publication list and names of three referees, 
at la test by 31 December 1992 to : Dr S .HARAR, D i rec to r , G A N I L , BP 5027, F-14021 Caen Cedex 
France. Tel +33 31 45 46 47 ; Fax +33 31 45 46 65 ; E-mail : LEMAITRE @ FRGAN 01 

Those wishing to recommend suitable candidates are urged to contact the director. 

The Foundation for fundamental ; 
Research oa Matter 

The foundation FOM is mi 
orgmttmtim fur research hi the arm of . 
physics milt &#tte 11 ()0 cmtioyees.. 
Research is executed by tn$k-ft>rccs at 
university laboratories una institutes* 
The Ntâbmt Institute pr Nuclear 
Physics mid High Energy Physic* 
(WKftEF) in Amsterdam is one of 
these institutes^ a cooperation of 
FOM, the Free University (VU) to 
Amsterdamt the University of 
Amsterdam ( UvA) and Catholic 
University vfNiftne&n (KUNk 
The NiKfiEF staff courts afouf 350 
people spread mœr two sect fans* 
Mast Experiments of the Huckar 
Physics section (K) use their oztm 
electron accelerator MEA, Far the 
experimental program of the High 
Energ\{ Physics section <H) the 
fodhtk$ ûfŒRN mid Desy arc used. 

Experimental physicists m/f 
Applications are invited for postdoctoral 
positions in (high-energy) nuclear 
physics research at the section Nuclear 
Physics of the National Institute for 
Nuclear Physics and High-Energy 
Physics (NIKHEF) at Amsterdam. 
The physics staff consists of some 50 
positions, half of which are for graduate 
students and postdoctoral fellows. 
The Institute avails of well equiped 
mechanical and electronic workshops 
and has modern computing facilities. 
There is a strong theory group that has 
its own research programme and 
provides support in the interpretation of 
experimental results. 
Experimental research is performed 
with high-intensy beams of up to 900 
MeV electrons from the pulse stretcher/ 
storage ring AmPS at NIKHEF. 
The Institute participates in the Spin 
Muon Collaboration at CERN. 
A challenging new direction of research 
in development concern experiments 
with polarized internal targets and 
polarized electrons, both at AmPS and at 
HERA (DESY, Hamburg). Internal target 
physics requires expertise in e.g. high 
power lasers, polarization techniques 
and accelorator physics. 

Requirements 
Candidates should have a PhD degree 
preferably in experimental nuclear 
and/or elementary particle physics. 
Both junior candidates and candidates 
with relevant postdoctoral research 
experience are invited to apply. 

Information 
Further information may be obtained 
from the Scientific Director, Prof. 
P.K.A. de Witt Huberts, telephone: 
+31-205922163, telefax: +31-205922165; 
e-mail: 

marijke@paramount.nikhefk.nikhef.nl. 

Applications 
Letters of application, including 
curriculum vitae, list of publications and 
the names of at least three references are 
to be sent within three weeks after the 
publication of the advertisement to the 
personnel officer mr. T. van Egdom, 
P.O. Box 41882,1009 DB Amsterdam, 
the Netherlands. 

ni[3CS]ef 
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energy spectrum of the source over 
the range 3-20 TeV. 

Working at a former solar power 
plant, the team has replaced 18 of 
the 200 or so collectors by parabolic 
mirrors with a photomultiplier at the 
focus. Monitoring of the sky began in 
September 1990. 

Ultra-high energy gammas from the 
Crab region were first found in 1971, 
and since then a number of gamma 
emitters have been located (July, 
page 20). 

Schrôdinger paperback 

Now available in paperback from 
Cambridge University Press (ISBN 0 
521 43767 9) is Walter Moore's 
scholarly book 'Schrôdinger, Life and 
Thought', which received consider
able acclaim in its original hardback 
edition. Moore traces in detail the 
career of this unconventional poly
math, who had already achieved 
considerable success before his 
historic formulation of wave mechan
ics in 1926 at the age of 38. 

Erwin Schrôdinger once said In my 
scientific work (and moreover also in 
my life) I have never followed one 
line, one programme defining a 
direction fora long time'. Initially he 
concentrated on careful experiments 
in a wide range of fields. When he 
became Professor at Zurich in 1921, 
he was described as having 
'versatility...in mechanics, optics, 
capillarity, conductivity, magnetism, 
gravitation and acoustics. ' 

As well as physics, science, phi
losophy and World War I, the book 
deals amply with Schrodinger's 
legendary sex life and offbeat mar
riage. It describes particularly well 
how the troubled genius shuttled 
from one university post to the next in 

Background, left, a solar gamma-ray detector 
at a former solar power plant 1650 metres up 
in the Pyrenees near Perpignan, France, 
where 18 of the 200 or so collectors have 
been replaced by parabolic mirrors with a 
photomultiplier at the focus. With this array, 
the 'Thermistocle' CERN-France collaboration 
has seen multi-TeVgamma rays from the Crab 
nebula and has charted the energy spectrum 
of the source over the range 3-20 TeV. 

the 1930s, tossed like a cork in the 
stormy international politics of the 
period. 

Quantum Field Theory by Lowell S. 
Brown, Cambridge University Press 
(ISBN 0 521 40006 6) 

problems. This book provides a 
substantial step towards a 'unified' 
approach. The wide selection of 
interesting problems may also serve 
as background material for experts. 
The second volume, dealing with 
gauge theories, will be most wel
come. 

From elementary particles to con
densed matter, quantum field theory 
is the basic tool for working out the 
details of the microcosmos. This 
book, well written, pedagogical and 
well timed, uses language under
standable to a wide spectrum of 
physicists (writes Dimitri 
Nanopoulos). It introduces and uses, 
from the outset, modern concepts 
like path integrals and the 
renormalization group. By using 
examples from many-body theory it 
succeeds in making difficult ideas, 
such as spontaneous breakdown, 
intuitively tangible. 

The book is timely in that the 
increasing use and range of applica
tions from elementary particles in 
condensed matter physics, and vice 
versa, can make for communication 

Pauli-Jung correspondence 

A new book (in German) makes 
public for the first time the fascinating 
correspondence from 1932-58 
between two scientific pioneers -
Wolfgang Pauli for quantum mechan
ics (who died in 1958), and Carl Jung 
for analytic psychology. Specialists 
have suspected that these two great 
minds influenced each other. This 
regular exchange of letters displays 
the fascinating interplay between two 
apparently very different disciplines. 
Wolfgang Pauli und C.G. Jung, Ein 
Briefwechsel 1932-58, edited by CA. 
Meier, published by Springer-Verlag 
(ISBN 3-540-54663-4). 
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Laboratory 
correspondents 
Argonne National Laboratory, (USA) 

M. Derrick 

Brookhaven, National Laboratory, (USA) 
P. Yamin 

CEBAF Laboratory, (USA) 
S. Corneliussen 

CERN, Geneva, (Switzerland) 
G. Fraser 

Cornell University, (USA) 
D. G. Cassel 

DESY Laboratory, (Germany) 
P. Waloschek 

Fermi National Accelerator Laboratory, 
(USA) 

J. Cooper, J. Holt 

GSI Darmstadt, (Germany) 
G. Siegert 

INFN, (Italy) 
A. Pascolini 

IHEP, Beijing, (China) 
Qi Nading 

JINR Dubna, (USSR) 
B. Starchenko 

KEK National Laboratory, (Japan) 
S. Iwata 

Lawrence Berkeley Laboratory, (USA) 
B. Feinberg 

Los Alamos National Laboratory, (USA) 
C. Hoffman 

Novosibirsk, Institute, (USSR) 
V. Balakin 

Orsay Laboratory, (France) 
Anne-Marie Lutz 

PSI Laboratory, (Switzerland) 
R. Frosch 

Rutherford Appleton Laboratory, (UK) 
Jacky Hutchinson 

Saclay Laboratory, (France) 
Elisabeth Locci 

IHEP, Serpukhov, (USSR) 
Yu. Ryabov 

Stanford Linear Accelerator Center, (USA) 
M. Riordan 

Superconducting Super Collider, (USA) 
N. V. Baggett 

TRIUMF Laboratory, (Canada) 
M. K. Craddock 

The CERN Pauli Committee during its meeting 
in August. This committee looks after the Pauli 
archives entrusted to CERN and oversees the 
publication of Pauli's scientific correspondence 
(by Springer-Verlag). Volume III is to appear 
soon. Left to right, Victor Weisskopf, Roswitha 
Rahmy (Secretary), Maurice Jacob, C. Enz 
and H. Primas. Weisskopf and Enz were, 
respectively, the first and last assistants of 
Pauli at Zurich. Roswitha Rahmy is holding the 
newly-published volume of correspondence 
between Pauli and psychology pioneer C.G. 
Jung (see page 31). 

went to very high currents. After 
three training quenches it reached a 
plateau 9.5 tesla at nearly 10,000 
amps, approximately 95% of the 
short-sample limit. (For comparison, 
6550 amps and 4.35K are required to 
produce the SSC design dipole field.) 
The high-current test result under
scores confidence in the mechanical 
design, because forces on the 
windings go up as the square of the 
current. 

SSC R&D magnet reaches 9.5 tesla 

As the magnet programme for the US 
Superconducting Supercollider (SSC) 
moves into its industrial phase, 
interesting results are still coming 
from the final phases of magnet 
research and development work. 
Recently Fermilab built and tested a 
full-length R&D SSC magnet very 
similar to the baseline dipole, differ
ing only in details of insulation and 
adhesive. Although it trained a little 
at temperatures from 2.3 to 4.4K, 
when the helium reached superfluid 
temperatures (1.8K), the magnet 
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C.A.E.N. and C . E . S . H E P Instruments—Highly Regarded in Europe-
Readily Available in North Amer ica through EG&G ORTEC 

Oak Ridge, TN. EG&G ORTEC announced today that North American physicists 
can obtain both C A.E.N. and C.E.S. (Creative Electronic Systems) high-energy physics 
instrumentation, technical support, and service from the Oak Ridge location. 
CÀE.N. and C.E.S. are the leaders in Europe for detector electronics and data 
acquisition systems, respectively. CA.E.N., of Viareggio, Italy, specializes in front-end 
detector electronics including high-voltage systems. C.E.S., of Geneva, produces VME, 
CAMAC, and FASTBUS interfaces as well as complete VME-based computer systems 
for physics research. The combination of C AE.N. and C.E.S. provides a complete ^ 
solution from detector to computer. *#O!0 
EG&G ORTEC, with a wealth of experience in serving the nuclear research ^ K § * 
community, will be the focal point for service and support. \ * 
Product Manager John McDonough, who has twelve years' experience in the field of 
high-energy physics, is ready to discuss both your present and future 
instrumentation needs. Please call him in Oak Ridge (800-251-9750, 
FAX 615-483-2177). 
EG&G ORTEC is a subsidiary of EG&G, a FORTUNE 200 company based in Wellesley, 
Massachusetts, which specializes in high technology and instrumentation for 
commercial, industrial, and governmental customers. Presently in its 32nd year of 
operation in Oak Ridge, Tennessee, EG&G ORTEC manufactures radiation detectors 
and associated electronic modules, plus instruments and systems for radiation 
detection, measurement, and analysis. 
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Metals and Materials 
for research and i ndus t r y 

m 

Pure metals and alloys Polymers 

Ceramics Composites and honeycombs 

Specializing in: ~ Small quantities ~ 48-hour delivery 
—Custom services ~~ Technical assistance 

For product information, quotations or your free copy of 
the comprehensive 500-page Goodfellow catalogue, contact 

UK Headquarters: 
USA Office: 
German Office: 

Phone 0223 420631 
1-800-821-2870 
(0 60 32) 4034 

Fax 0223 420639 
1-800-283-2020 
(0 60 32) 4765 

Eooûfalw 
Goodfellow Metals Ltd. 
Cambridge Science Park 
CAMBRIDGE CB4 4DJ 
England 

Goodfellow Corporation 
Suite 140, 301 Lindenwood Drive 
MALVERN, PA 19355-1758 
USA 

Goodfellow GmbH 
Kurstrasse 13-15 
Postfach 1343 
W-6350 BAD NAUHEIM, Germany 
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