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Alcatel introduced the molecular d r a g pump a n d invented the Drytel concept. 

Today Alcatel offers 
the largest range of high vacuum pumps. 
MDP Series have been designed for both high 
10 mbar inlet and 40 mbar exhaust pressure resulting 
in high throughput and compatible with an oil free 
backing pump. The MDP is dedicated to small volumes 
evacuation or instrumentation and often used as a 
clean backing pump for ion or cryopumps. 

ATS Series combine turbo and molecular stages 
resulting in a very high compression ratio, high 
speed, compatible with an oil free backing pump. 

The ultra clean 10 1 0 mbar range is ideal for analytical 
or research instruments. 

TMP Series are standard or corrosives turbo-
molecular pumps from 80 to 900 l/s with an ultimate 
pressure of 10~ 1 0 mbar range for semiconductor and 
analytical instruments. 

DRYTEL Series are completely self contained oil 
free pumping systems offering clean efficient pumping 
to 1 O - 6 mbar and 10~9 mbar range. 

Ceramic bear ings a r e used in al l Alcatel molecular pumps . 

• 

Alcatel CIT Vacuum Technology Division - 98 , avenue de Brogny - BP 2069 - 74009 ANNECY - FRANCE 

Tel: (33) 50 65 7 7 77 - Fax: (33) 50 65 77 89 
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AutoCAD Release 13. 
La plus puissante version d'AutoCAD 

OUTILS DE CRÉATION GÉOMÉTRIQUE 
ÉVOLUÉS—incluant les courbes NURBS 
(Non Uniform Rational B-Spline), ellipses et 
lignes de construction afin de concevoir et 
dessiner aisément des modèles exacts. 

PROPRIETE DES OBJETS DE LA 1 COTATIONS SOUPLES—la prévisualisation 
BARRE D'OUTILS—accès rapide aux graphique permet de personnaliser simplement ses 
propriétés des objets telles que les styles de cotations. La création et h modification 
calques et les types de lignes, ce qui automatisées accélèrent ta mise en place des 
permet les modifications directement cotations qui reconnaissent les standards de 
à partir de la barre d'outils. représentation et les tolérances géométriques. 

FENETRE DE COMMANDE—vous avez 
ici un accès direct à la liane de 
commande sous forme de fenêtre 
déplaçable et déformable qui autorise les 
fonctions Copier/Coller. 

EDITEUR DE TEXTES ÉVOLUÉ—avec un Editeur 
complet, les polices remplies TrueType® et 
PostScripf et un dictionnaire, les annotations 
des cartes et des dessins deviennent encore 
plus simples et précises. 

CONCEPTION VOLUMIQUE—grâce à 
ses possibilités de modélisation 3D 
faciles et performantes, accéder au 
monde de la conception volumique n'a 

jamais été aussi simple. 

La nouvelle technologie de la version 13 d'AutoCAD intègre les besoins exprimés par les 

utilisateurs de tous les secteurs d'activité - Architecture, BTP, Mécanique, SIG, Ingénierie 

Industrielle -. Sa nouvelle interface-utilisateurs augmente considérablement la productivité des 

bureaux d'études et facilite une prise en main rapide. AutoCAD release 13, disponible dès 

maintenant sur PC, inclus les trois environnements Windows, Windows NT et MS-DOS. 

Pour plus d'informations, contactez votre revendeur habituel 

ou consultez Autodesk AG, Tél. 061/811 14 14. Il Autodesk 
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Around the Laboratories 

1 CERN: Higher energies at LEP/Radioactive beams for cancer 
research/Electronics for LHC experiments 

4 ECOLE POLYTECHNIQUE: Acceleration by plasma beat waves 
Lasers and particles 

6 DESY: Gus Voss retires 
Handing over Hamburg's accelerator baton 

O NORTH CAROLINA: Big free-electron laser 
O Electron storage ring in operation 

9 CEBAF: Three-pass beam and first physics 
Recirculating electron machine in action 

Q NOVOSIBIRSK: Prototype liquid krypton detector 
*2 Exploiting cryogenic know-how 

11 TRIUMF: Vogtfest 
Tribute to longtime director 

11 CATANIA: First beam from superconducting cyclotron 
Italian cryogenic machine 

Physics monitor 

12 
14 

GRAN SASSO/GRENOBLE: Artificial neutrino source confirms 
solar neutrino results 

Spin jamboree 
Conference report 

19 Hard diffraction and small-x 
A hard look at soft processes 

22 People and things 

On 2 March, the CDF and DO experiments at 
Fermilab announced their discovery of the sixth 
'top' quark. More news in the next issue. 

Cover photograph; View of the science exhibition "inside quarks, beyond galaxies" 
produced by the Istituto Nazionale di Fisica Nucleare and shown at the end of last 
year in Pisa, in the former church of S. Paola all'Orto (see page 22). 
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Step up 
to the MacroTorr advantage 

Highest performance in 
an ultra-clean maintenance-free turbopump 
Varian Turbo-V pumps pack the highest 
speed/compression ratios, even at high 
pressures, into the smallest packages 
available today. Their patented 
MacroTorr design allows the use of 
oil-free, membrane-backing pumps 
for a system that meets the most 
stringent standards for cleanliness. 

Varian's exclusive, monolithic rotor and 
ceramic ball-bearings ensure outstanding 
reliability and maintenance-free 
operation. MacroTorr Turbo-V pumps 

perform in any position, giving you the 
flexibility to satisfy the most demanding 
application. Coupled with a compact, 
state-of-the-art controller that displays 
pump functions and self-diagnostic 
features, the pumps are extremely easy 
to operate and use. 

Step up to all these advantages, and 
choose from the broadest range of 
pump sizes offered by a single 
manufacturer. Gall Varian today. 

IRBHSM 
I R E G I S T E R E D 

Varian SpA (European HQ) 
Tel: (39) 11 - 9979 - 111 
Fax: (39) 11 - 9979 - 350 

Varian S.A. (France) 
Tel: (1) 69 86 38 38 
Fax: (1) 69 28 23 08 

Varian GmbH (Germany) 
Tel: (040) 6696033+34* 
Fax: (040) 6682282 

Varian Ltd (UK) 
Tel: (0932) 243 741 
Fax: (0932) 228 769 

varian 
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MODULES FOR I 
EVERYONE 

ME users have waited years for sophisticated, multi-input 

data acquisition modules. LeCroy's new 6U VME product 

line fulfills this need! Whether you are instrumenting a 

small or large experiment, LeCroy's products are the solution. 

For the first time, acquisition modules using the latest technology 

are available for applications including Timeof-Flight, Laser 

Chemistry, High Energy, Heavy Ion Nuclear Physics and other fields. 

We offer a Charge Integrating Analog-to-Digital Converter, a Multihit, 

Multi-event, Time-to-Digital 

Converter and two high speed 

scalers. Interface and memory 

modules are also available. They 

enable VME modules to control 

and read data from large scale 

experiments using the LeCroy 1821 

FASTBUS Master, LeCroy FERA™ 

ADC system, PCOS III CAMAC 

Chamber system, or the high 

density 1440 High Voltage System. 

Call, write or fax us to receive more information 
on the latest VME acquisition modules. 

ORDERING INFORMATION 

Model Function 

1131 FASTBUS/HV-to-VME Interface 

1151E/N 16-Channel, 80 MHz Scaler with 
ECL (E) or NIM (N) Inputs 

1176 16-Channel, 1 nsec Multihit TDC 

1176 EXP2 Companion Module to the 
1176, Used as a One Input 
256 Hit TDC 

1182 

1190 

8-Channel, Charge Integrating 
ADC with 16 usee Conversion 
Speed 

ECLine bus to VME 
Buffer/Memory 

700 Chestnut Ridge Road, Chestnut Ridge, NY 10977-6499 USA Tel: (914) 578-6013 Fax: (914) 578-5984 
2, rue du Pre-de-la-Fontaine, 1217 Meyrin 1, Geneva Switzerland Tel: (022) 719 21 11 Fax: (022) 719 2230 LeCroy 
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A i^x"v -tU% I ^ ^ J. ' Clean room processing of superconducting 

Around tne Laooratories zs^^x&sz&x, 
collider. Equipped with these cavities, LEP will 
soon be operating at higher energies. 
(Photo CE RCA) 

CERN 
Higher energies at LEP 

T his year will be the last that 
CERN's 27-kilometre LEP 

electron-positron collider will run 
routinely at around 45 GeV per 
beam. In the run, scheduled to begin 
in May, the four big experiments will 
top up their harvest so far of over 
12 million Z particles for a final 
polishing of precision Z data. 

Behind the scenes, LEP is being 
prepared for higher energy running 
and a new phase of physics. After a 
brief technical stop in October, the 
aim is for a test run of up to 70 GeV 
per beam before the end of the year. 

Higher energy demands more 
radiofrequency power, which will be 
supplied by superconducting cavities. 
With this goal in mind, a programme 
of development work began at CERN 
over ten years ago, when LEP was 
still on the drawing board. Initially this 
effort focused on cavities made from 
sheet niobium, but later switched to 
copper covered by a sputtered 
niobium film, which gives better 
thermal and r.f. performance 
(September 1990, page 24). 

The first industrially-manufactured 
four-cavity niobium coated module, 
complete with its cryostat and r.f 
plumbing, was installed in LEP in 
1993. Although it quickly achieved its 
nominal accelerating gradient of 
6 MV/m, its reliability was affected by 
unforeseen problems in the asso­
ciated power couplers. 

This delayed the installation sched­
ule, but after a crash programme of 
design and modification of the power 
couplers, together with improvements 
in actual cavity design and manufac­
ture, module supply and testing has 
now attained a satisfactory rhythm. 

Two modules installed in LEP 
amassed between them over 50 days 
of continuous running in 1994, and 
confidence is now high that the 
emphasis can shift towards integrat­
ing the cavities into LEP, rather than 
running the cavities themselves. 

During LEP's 1994-5 winter shut­
down, modules are being installed at 
Points 2 and 6. Later, additional 
cavities will be installed in Points 2, 6 
and 8 prior to embarking on the 
higher energy test run at the end of 
the year. 

After installation of the remaining 
equipment and commissioning in 
1996, the machine, relabelled LEP2, 
will reach for its new goal of at least 
83 GeV per beam. For the first time, 
this will allow pairs of W particles to 
be mass-produced in electron-
positron collisions. 

So far, LEP has been focused on 
the Z resonance. Z particles, the 
carriers of the electrically neutral part 
of the weak interaction, are produced 
one at a time in electron-positron 
annihilations, and Z data have been 
steadily accumulating in the detec­

tors since LEP was commissioned in 
1989. 

However the Z's electrically 
charged counterpart, the W, the 
carrier of beta decay, can only be 
produced in pairs in electron-positron 
collisions, each W pair - a positive 
and negatively-charged W - carrying 
zero net charge. Providing this 
amount of rest mass means almost 
doubling LEP's energy (the W and Z 
masses are some 80 and 91 GeV 
respectively). 

To perfect the precision picture of 
the Standard Model, the mass of the 
W has to be measured with a preci­
sion approaching that of the Z, and 
the behaviour of the W has to be 
probed in depth. 

Because of the higher energy 
involved, producing pairs of Ws is 
more difficult than producing single 
Zs. For precision W physics, LEP has 
to supply 500 inverse picobarns of 
integrated luminosity over three 
years. At first sight this figure looks 
intimidating, but plans to boost LEP 
performance are well in hand 
(January/February, page 6). 
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The positron emission tomography (PET) 
image (recorded using the rotating PET 
scanner of the Division of Nuclear Medicine at 
Geneva Cantonal Hospital) shows slices 
around the spinal column of a rabbit. High 
density regions of electron-positron annihila­
tion appear in white, showing the high 
metabolic activity of bone tissue. 

As well as studying W physics, 
LEP2 could also dig out clues on the 
long-awaited higgs mechanism which 
drives the symmetry breaking at the 
heart of the electroweak picture. 
Here it is important that LEP2 
reaches out as far in energy as it can 
reasonably go, and there is strong 
physics motivation for installing more 
radiofrequency power. 

1 and 2 February at CERN saw the 
first of a series of major meetings to 
study the physics possibilities at 
LEP2 (December 1993, page 14) and 
further meetings are scheduled for 
later this year en route to publication 
of a final report at the end of 1995. 
Meanwhile CERN management has 
requested an interim report on 
physics possibilities at energies 
beyond the W pair threshold. 

But first things first.... 

Radioactive beams for 
cancer research 

P ositron emission tomography 
(PET) is one of the big spinoff 

successes of basic physics for 
medicine, in the tradition of X-rays 
and nuclear magnetic resonance. 

In PET, specially prepared com­
pounds (radiopharmaceuticals) 
labelled with positron-emitting iso­
topes are used as tracers. The 
annihilation of a positron with an 
electron gives a characteristic back-
to-back pair of 511 keV photons, and 
detecting these coincident photons 
shows where the tracer has gone. 
As well as providing the technique 
itself, physics technology has also 
led to the development of cheap but 
effective PET detectors using 
multiwire proportional chambers. 

At CERN's ISOLDE on-line isotope 
separator and using the rotating PET 
scanner at Geneva Cantonal Hospital 
(April 1993, page 1), compounds 
labelled with exotic positron-emitting 
isotopes of rare earth elements are 
being investigated for use in cancer 
diagnosis. As well as CERN and the 
Geneva hospital, the collaboration 
involves the medical faculties of 
Basle and Geneva. 

Because of their very high purity 
(being carrier-free and isotopically 
separated) rare earth isotopes 
available at ISOLDE are very suitable 
for 'fine tuning' in biomedical cancer 
research.The radioactive metal ions 
are bound either to tumour-specific 
antibodies or in compounds with 
special affinities (low molecular 
chelators). The aim of the study is to 
learn more about the biological 
behaviour and the uptake mecha­
nisms of such tracers in diagnosis 
and therapy. 

As an example, the positron-
emitting samarium-142 (73 minutes 
half-life) provides a quantitative 

measurement of radioactivity uptake, 
allowing the applied dose using 
samarium-153 to be precisely moni­
tored to optimize the therapy for bone 
metastases. 

Electronics for LHC 
experiments 

The first workshop on electronics 
for LHC experiments will be held 

in Lisbon, from 11-15 September, 
organized by Lisbon's Particle Physics 
Instrumentation Laboratory (LIP), on 
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W ith its core business in defense 
and aerospace electronics, 
T H O M S O N - C S F 

S E M I C O N D U C T E U R S 
S P E C I F I Q U E S ( T C S ) 
has been involved for many years in 
radiation hardened technologies. 
The first one implemented at TCS 
was Silicon On Sapphire (SOS). 
However, with the need for complex 
radiation hardened digital IC's requi­
ring submicron goemetries, SOS pro­
ved impractical to reach such litho­
graphic levels due to the high defect 
density within the silicon layer, inhe­
rent to the sapphire/silicon interface. 
This is why TCS developed the SOI 
technology (Silicon On Insulator) 
based on SIMOX (Separation by 
IMplantation of OXygen) substrates. 
The materiel compatibility between 
the active and insulating layers yields 
the high quality substrates required 
for submicron geometries from 
0,8 |um available today down to 
0,5 pm and 0,35 pm in the future. 

With regards to radiation performance, 
SOI is latch-up free by construction 
and, thanks to the low value of 
the active silicon layer thickness, 
it brings dramatic improvements 
over epi CMOS in terms of upset 
performance, both heavy ions and 
protons or prompt dose induced. 
On top of these intrinsic advantages, 
TCS'SOI technologies have been 
hardened to total dose effects, 
thus providing effective solutions 
for any type of radiative environment. 

Achieving radiation performance 
goals and circuits electrical 
performance plus integration density 
is always the result of an optimization. 
From the starting SIMOX substrates, 
TCS has developed two types of 
SOI processes depending on 
the optimization factor : 

• HSOI3HD (1,2 jim) and HSOI4HD 
(0,8 |um) for applications requiring 
top performance total dose and /or 
upset behaviour. 

• HSOI4CB (0,8 jim) for radiation 
hardened complex IC's where electri­
cal performance and integration 
density have to be similar to the epi 
CMOS ones : in that case, the 
process has been designed so that the 
physical design rules are compatible 
with conventional CMOS ones, 
thus allowing an easy hardening of 
an existing CMOS design by simply 
porting it on HSOI4CB 
(as an example, TCS has ported 
the popular 68020 32-bit micropro­
cessor on this technology to reach 
more than 100 kRads total dose 
performance together with 
a 100-fold upset rate improvement 
over its epi CMOS counterpart). 

With such an approach, TCS offers 
state-of-the-art solutions for all 
applications ranging from space, 
strategic and tactical defense equip­
ments, to high energy physics 
(particle accelerators) or nuclear 
power plants electronics. 

THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES (TCS) 
offers a wide range of radiation hardened devices on SOI technology 
(»lMRad) : 

• Asics 1,2 jim digital standard cell library TSRH3 
1,2 um analog and full custom design kit TSRHFC 
0,8 |im digital standard cell library TSRH4 
0,8 \xm digital standard cell library TSRT4 
(rad-tolerant version > 100 kRad)) 

• Standard parts 64 K and 256 K SRAMs 
A/D converters 8 bits/20 MHz 

• Microprocessors TS87H601 SPARC implementation 
TS68T020 and TS68T882 32 bits architecture 
(rad-tolerant version > 100 kRad) 

All these devices are dedicated for the applications such as : Space - defense -
high energy physics - nuclear power plant electronics - hostile environment 
robotics. 

O THOMSON-CSF SEMICONDUCTEURS SPECIFIQUES 

Route départementale 128 - BP 46 - 91401 Orsay Cedex - France - Tél. : 33 (1) 69 33 00 00 - Fax : 33 (1) 69 33 03 45 
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behalf of CERN's LHC Electronics 
Review Board (LERB), one of the 
advisory boards to CERN's LHC 
Experiments Committee - LHCC. 

The role of the LERB is to review 
the electronics and photonics com­
ponent of Technical Proposals for 
LHC experiments, and to monitor the 
current and future R&D programme 
in particle physics. As such it is one 
of the successors of CERN's suc­
cessful Detector Research and 
Development Committee (DRCD), 
established in 1990 to help prepare 
the ground for LHC experiments. 
With the formal approval of LHC in 
December 1994, DRDC was discon­
tinued. A review of DRDC achieve­
ments will appear in a forthcoming 
issue. 

LERB will identify areas and en­
courage efforts for rationalization and 
common development within and 
between the different experiment 
collaborations to help ensure the 
reliability and long-term maintain­
ability of installed equipment. 
Members of the Board are drawn 
from laboratories participating in the 
LHC programme and are recognized 
specialists with positions of authority 
in their home institutes. 

The workshop will promote cross 
fertilization within the engineering 
and physics communities involved in 
the design of electronics for LHC 
experiments. The main topics will be 
- Electronics for trackers; Readout 
electronics for calorimeters; Readout 
electronics for muon detectors; 
Optoelectronic signal and data 
transfer; Trigger and event building 
systems; and Test and quality assur­
ance systems. 

Authors are invited to submit papers 
applicable to future particle physics 
experiments describing develop­
ments in the fields of system design, 
switching fabrics, data acquisition 
standards, triggering, signal process­

ing and radiation hard electronics. 
Manufacturers are welcome to 
submit abstracts on state-of-the-art 
products. 

Review or tutorial talks by invited 
speakers will introduce each topic 
session, and the invited speaker will 
chair a round-table discussion at the 
end of each session. 

Abstracts and summaries will be 
made available at the time of the 
workshop and will include papers 
which cannot be granted an oral 
presentation because of time con­
straints but which, in the view of the 
programme committee, are of inter­
est to the community. Workshop 
records will be made available. 

Abstracts (100 words) and summa­
ries (500 words) should be submitted 
by e-mail, preferably in PostScript 
format with Times 12pt font for the 
body of the text. The summary 
should be complete and describe the 
work, its relevance to experiments at 
LHC and important conclusions. The 
deadline for submission is 1 May. 
An acknowledgement will be sent by 
electronic mail. 

To be registered, receive the 
detailed programme, or the workshop 
poster, contact: Catherine 
DECOSSE, ECP Division, CERN, 
CH 1211 Geneva 23; e-mail 
decosse@cernvm.cern.ch fax 
(+41.22).767.90.95 

ECOLE 
POLYTECHNIQUE 
Acceleration by plasma 
beat waves 

A n experiment by a multi-discipli­
nary team including laser, 

plasma, accelerator and particle 
detector specialists at the Ecole 

Polytechnique, Palaiseau, France, 
has confirmed the principle of particle 
acceleration by the 'beating' of laser 
waves. The first accelerated elec­
trons were detected in May 1994, just 
after the apparatus had been com­
pletely assembled, during the subse­
quent set of experiments in July, and 
again in January. 

In the continual quest for new 
acceleration methods, such ideas 
had been proposed for several 
decades, but it was only about ten 
years ago that experimental verifica­
tion of these effects began. 

In existing accelerators using 
radiofrequency cavities the electric 
field is limited to some hundred 
megavolts per metre, beyond which 
breakdowns occur. 

The joint use of power lasers and 
plasmas, however, should make it 
possible to generate fields very much 
greater than a GV/m. The light wave 
fulfils the same purpose as 
radiofrequency and the material 
medium required to couple the 
electromagnetic energy to the parti­
cle beam is provided by the plasma 
which - already fully ionized - is not 
destroyed by a breakdown. 

In the wave-beating method, pro­
posed in 1979 by Dawson and 
Tajima, two laser waves of adjacent 
frequencies are transmitted and 
produce 'beats'. If the frequency of 
these is equal to the natural oscilla­
tion frequency of the plasma elec­
trons, there is resonant energy 
transfer. The resultant longitudinal 
electric field is propagated at slightly 
below the speed of light and may be 
used to accelerate particles injected 
into the plasma in the right phase. 

The French team comprises the 
high energy nuclear physics labora­
tory, the intense laser laboratory, the 
irradiated solids study section, and 
the centre for theoretical physics (all 
at the Ecole Polytechnique), together 
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A WORLDWIDE EXPERIENCE 
UNE EXPERIENCE MONDIALE 

GF Garçonnet is involved in the LHC projet 

GF Garçonnet has fine blanked the collar and yoke 
laminations of the HERA quadrupole magnets, and 
has manufactured the polymerization moulds. GF 
has also fine blanked laminations for both dipole 
and quadrupole prototypes for LHC. 

GF Garçonnet participe au projet LHC 

GF Garçonnet a découpé les colliers et les fers 
froids des quadrupoles de HERA et conçu les 
outillages de polymérisation. GF découpe 
également des laminations pour les prototypes 
dipoles et quadrupoles du LHC. 

S f Garçonnet  
PRECISION - PERFORMANCE 

i a n ™ , „ ™ « crin 7 6 5 1 0 S a i n t Nicolas d'Aliermont - FRANCE -Le uecoupage i-in T é , ( 3 3 ) 3 5 8 5 9 0 5 8 . F a x ; ( 3 3 ) 3 5 0 4 0 3 5 6 

The Fine Blanking Technology télex: 180450 GF SNCLA 
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A r o u n d t h e L a b o r a t o r i e s 

Overall view of the experimental hall at the 
Ecole Polytechnique, Palaiseau, France, 
where the principle of particle acceleration by 
the 'beating' of laser waves has been con­
firmed. Centre, the magnet for handling 
injection into the plasma, left the spectrometer 
magnet and the scintillator detector. In the 
background is the beamline and on the right 
(on the bench) is the laser focussing lens. 
(Photo Philippe Lavialle/Ecole Polytechnique) 

with Orsay's gas and plasma physics 
laboratory and the Orleans research 
group on the energy of ionized 
media. 

A 3 MeV van de Graaff with a 
current of 300 microamps injects 
electrons into deuterium at 2.2 
millibars, a pressure which must be 
controlled with a precision of 0.5% 
since the electronic density of the 
plasma determines its natural fre­
quency. A dual-frequency laser 
supplies pulses with an energy of 
10 J and a duration of 100 ps. 

During the initial picoseconds it 
ionizes the gas, forming a plasma 
volume about 0.1 mm in diameter 
over a distance of 1 cm. It is there­
fore vitally important to align the light 
and electron beams. This is done 
using an optical transition radiation 
monitor with a spatial resolution of 10 
microns. The accelerated electrons 
are collected in a magnetic 
spectrometer and detected by a bank 
of scintillators and photomultipliers 
over 5 ns. 

The acceleration effect - several 
hundred electrons per laser shot -

was highly reproducible. The energy 
gain, of the order of 1.5 MeV, is 
somewhat modest at present as the 
laser pulse does not ensure optimal 
energy transfer between the laser 
and the plasma. This is in line with 
theoretical predictions which also 
state that a shorter light pulse and a 
higher electron injection energy 
would increase this amplification. 

Acceleration by plasma beat waves 
has already been observed by 
American (UCLA), Japanese (Osaka) 
and Canadian teams (Chalk River 
and Varennes), who obtained energy 
gains of up to 30 MeV with a C 0 2 

laser. The French team's experiment 
- a European first - used a more 
convenient solid laser (neodymium). 
This could open up a more promising 
route. 

It is also intended to test a second 
acceleration principle based on the 
laser excitation of a plasma, the 
wake-field method, following the 
rapid development of femtosecond 
power lasers generating ultra-short 
pulses. 

DESY 
G us Voss retires 

A s mentioned briefly in the 
previous issue (page 28), last 

year Gus Voss reached the age of 
65 and therefore was released from 
official duties at DESY from the 
beginning of this year. However, as a 
senior scientist, he keeps an office at 
DESY and will continue his work in 
all the international committees of 
which he is a member, as well as 
giving colleagues and friends around 
the world the benefit of his advice - "if 
requested", as he likes to phrase it. 

Gus Voss was leader of DESY's 
Accelerator Division and as such a 
Laboratory Director for exactly 
22 years. He contributed to planning 
the first electron synchrotron at 
DESY back in 1958-9. Then he went 
to CEA (Cambridge, Massachusetts), 
where he directed with Ken Robinson 
the famous bypass electron-positron 
collider project. He is also well known 
for his important contributions to 
accelerator technology, like low beta 
insertion for storage rings, which he 
made (again with Ken Robinson) in 
1966. 

In January 1973 he returned to 
DESY, called by Wolfgang Paul, then 
chairman of the Board of Directors. 
He arrived in time to commission and 
inaugurate the DORIS electron-
positron storage ring in 1974 and 
then directed the design and con­
struction of the bigger PETRA ring, 
which began operation in 1978. 
Together with Bjorn Wiik he directed 
construction of the HERA electron-
proton collider, in operation since 
1992. During the last few years he 
took strong interest in linear colliders, 
together with Norbert Holtkamp build­
ing a 400 MeV test section to develop 
new linear collider technology. 
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The new controller generation 

for e l e v a t e d r e q u i r e m e n t s 

• free configurable 
two controlling circuits 
(as well cascade controllers) 
standard version: with ramp 
function, self optimization and 
switch-over function of 
parameter set 
four analogue inputs for 
measuring transmitter 
five binary inputs for 
multiple controll-functions 
voltage output for supply of a 
two-wire measuring transducer 
linearization according to customer's 
specification 

• mathematics module 

• 

• 

• 

• 

• 

a max. of three limit comparators 
is possible; or external relay com­
ponents with max. eight limit 
comparators 

Interface RS232, RS 422/485 
(JBus, ModBus) 

Setup-program for comfortable 
configuration by PC 

further equipment possible 

we offer our service according 

to ISO 9001 

(JUMP) 
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Cold Box Mounting) 
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Applications 
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- Bellows Sealed Valves 
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- Cryogenic Transferees and 
Couplings 
(Johnston and Multi-Coaxial 
Couplings) 

- Space Cryogenic Components 
- Custom made Cryogenic 

Components e. g. 
Cryostats and Ejectors 

Cryogenic On Off Valve > 
manually operated with position 
indication and limit switches, 
'T pattern, for cold box mounting 

IMO Industries Inc. 
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A r o u n d t h e L a b o r a t o r i e s 

Gus Voss (top-photo Kai Des 1er) has formally 
retired from the DESY Laboratory, Hamburg. 
Dieter Trines, below (photo Nowakowski) is 
the new leader of DESY's Accelerator Division. 

Voss' position at DESY is taken 
over by Dieter Trines (52) who 
contributed to the construction and 
commissioning of PETRA from 1975. 
Dieter Trines spent two years in the 
TASSO Group at PETRA and in 
1983 joined the HERA effort as head 
of the Proton Ring Vacuum Group. 
From 1992 he was leader of DESY's 
newly created Cryogenic and 
Vacuum Group and was increasingly 
involved with the new superconduct­
ing linear collider project in the 

framework of the TESLA collabora­
tion. Dieter Trines obtained his 
physics degree in Bonn in 1972 on 
pion photoproduction and then spent 
nearly two years in Richard Taylor's 
group at SLAC studying deep inelas­
tic scattering. On May 26 at 14h a 
scientific colloquium in the DESY 
main auditorium will honour Gus 
Voss. 

NORTH CAROLINA 
Big free-electron laser 

Now in operation at Duke Univer­
sity, Durham, North Carolina, is 

a major new free-electron laser (FEL) 
- a 100-metre electron storage ring 
designed to operate at 1.3 GeV and 
already achieving 1 GeV. 

The ring will provide very bright 
beams of ultraviolet, X- and gamma 
radiation for a wide range of experi­
ments and applications, including 
molecular engineering and 

llW|il?'l^#ll riL 

micromachinery as well as providing 
a high resolution tool to study the 
structure of matter. 

The new FEL complements the 
Mark III infrared source at Duke's 
FEL Laboratory, directed by FEL 
pioneer John Madey. Later this year 
the new ring should deliver electrons 
to the OK-4 optical klystron, an 
ultraviolet FEL being moved to Duke 
from the Budker Institute in 
Novosibirsk. Later the new ring will 
be equipped with an undulator to 
extend the range of wavelengths. 

Injector for the new FEL is a 120-
foot linac providing 250 MeV elec­
trons, claimed to be the second 
highest energy linear accelerator in 
the US, outgunned only by the two-
mile giant machine at SLAC, 
Stanford. Radiofrequency power for 
the new ring is provided by a cavity 
supplied by the Budker Institute. 

This 120-foot linac supplies 250 MeV electrons 
to the new 1.3 GeV storage ring fora free-
electron laser at Duke University, Durham, 
North Carolina. 
(Photo Jim Wallace) 
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A r o u n d t h e L a b o r a t o r i e s 

Energy resolution of a full scale prototype of 
the liquid krypton calorimeter for the KEDR 
detector at Novosibirsk's VEPP-4M electron-
positron storage ring. (Black points are from a 
simulation.) 

CEBAF 
Three-pass beam and 
first physics 

During December, third-pass 
commissioning took place as 

scheduled at the Continuous Electron 
Beam Accelerator Facility, Newport 
News, Virginia. In the process, 
CEBAF's 4 GeV recirculating ma­
chine for the first time delivered 
beam for a physics measurement. 

Measurements began within hours 
of the continuous beam arriving on 
target, both at 750 MeV and 2.1 GeV. 
A sieve collimator was used to check 
the optics and the data acquisition 
system of the Hall C High Momentum 
Spectrometer (HMS), which had 
been receiving beam for checkout 
and debugging during earlier com­
missioning phases. Data were 
reproduced at the same kinematics 

as, and in agreement with, previous 
high energy electron scattering data, 
but - due to the CEBAF beam's 
continuous nature and the HMS's 
large acceptance - with better statis­
tics in less running time. 

On December 17, starting from 
"dead stop" after having completed 
two passes previously, accelerator 
operators were able to use nominal 
settings to attain the third pass; 
within six hours, two passes were re­
established and beam was sent 
through the previously untransited 
third. CEBAF will eventually be a 
five-pass machine. 

Five layers of recirculating arcs at the 
Continuous Electron Beam Accelerator Facility 
(CEBAF), Newport News, Virginia. In Decem­
ber, the third of these arcs came into action. 
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NOVOSIBIRSK 
Prototype liquid 
krypton detector 

Now under construction at the 
Budker Institute of Nuclear 

Physics in Novosibirsk is the KEDR 
detector for experiments at the 
VEPP-4M electron-positron storage 
ring operating in upsilon energy 
region. One of the key components 
of the detector is an electromagnetic 
calorimeter based on liquid krypton 
(somewhat similar to that planned for 
the NA48 CP violation experiment at 
CERN). 

In Novosibirsk's pioneer major liquid 
krypton project, last spring a full 
scale prototype liquid krypton calo­
rimeter was successfully tested at the 
VEPP-4M tagged photon station. 
Tagged photons are obtained by 
backward (Compton) scattering of 
laser photons by the electron beam. 
The recoil electrons are detected by 
the tagging system of scattered 
electrons, developed for KEDR 
studies of two-photon physics. 

The energy of the scattered elec­
tron is measured with an accuracy 
better than 10 3 , providing energy 
resolution for photons better than 
1.5% from 40 to 600 MeV. Data at 
higher photon energies are obtained 
by correlating the final parts of the 
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The filter that set the industry 
standard: now in its fourth 

generation ® 

• space-saving 1U case 

• standard cutoff range 0.01 Hz - 99.9kHz 

• 'K' versions available for 0.001 Hz - 9.99kHz 

• simple front-panel operation 

• responses from 24dB to 90dB per octave 

• lowpass or highpass on each channel 

• three switchable filter shapes 
The Kemo VBF8 Series of variable filter instruments, now in their 

fourth generation, offer two channels of high-performance analogue 
filtering in a rack- or bench-mountable enclosure just 1U high. 

In its earlier versions, the VBF8 set the industry standard as a reliable, 
general-purpose instrument for laboratory and industrial filtering. In its 
latest incarnation, it is even more versatile, with a range of filter 
frequency and characteristic options to suit virtually all applications. 

® Registered Trade Mark. 
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Beckenham, Kent BR3 3QZ. 
Tel: 0181 658 3838. Fax: 0181 658 4084. 

Pour une copie parfaite, 
le circuit papier le plus fiable est aussi le plus court. 

Dans un copieur, plus le cir­
cuit papier est court et simple, 
moins il y a de risques de bourra­
ges. Evident ? Pas tant que cela. 

Il fallait le génie d'Océ pour 
que l'idée devienne réalité. Le 
système d'Océ est unique : il 
transfère directement l'image 
sur le papier. Plus de longs tra­
jets au cœur de la machine ! 

Du robuste copieur "Libre-
service" à la très puissante Océ 
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moyen, haut et très haut volume 
possèdent cet avantage uni­
que. Résultat: une fiabilité 
exceptionnelle. 



A r o u n d t h e L a b o r a t o r i e s 

KEDR prototype liquid krypton calorimeter 
space resolution data in the energy range 150 
to 1300 MeV. Black circles present the 
resolution in the layer of liquid krypton where 
conversion occurred, open circles in the next 
layer. The space resolution for photons, of the 
order of 1mm, sets a new standard for total 
absorption calorimeters. 
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Compton and single bremsstrahlung 
spectra at different beam energies. In 
this way the tagged photon station 
allows high intensity photon beam 
experiments in a wide energy range, 
from 40 up to 4500 MeV. 

The prototype liquid krypton calo­
rimeter contains 400 kilograms of 
krypton and consists of flat ionization 
chambers (made of foiled G10 -
fibreglass with copper foil covering) 
with an electrode gap of 2cm. The 
electrode structure is close to that of 
the actual KEDR liquid krypton 
calorimeter and has towers and strips 
for measuring photon energy and 
coordinates. The 96-channel readout 
electronics consists of a low noise 
charge sensitive preamplifier, simple 
shaper optimizing signal-to-noise 
ratio, and a 12-bit ADC. 

Since all the calorimeter is practi­
cally active material and therefore 
homogeneous, the energy resolution 
is comparable to the best calorim­
eters based on heavy crystals. Space 
resolution is considerably improved 
because of the possibility of seeing 
the photon conversion vertex. 

The experimental technique -
photon tagging and the measurement 
of photon energy and coordinates 
with high resolution - is important not 
only as a test of the calorimeter, but 
also as an independent study for 
experiments with high energy pho­
tons. For example it makes possible 
an experiment on photon splitting 

(through vacuum polarization - a 
transient electron-positron pair - in 
the field of nucleus) scheduled for 
this spring. 

TRIUMF 
Vogtfest 

A symposium on "Subatomic 
Physics in the '90s" was held at 

the University of British Columbia on 
4 December to honour Erich Vogt on 
his official retirement from the univer­
sity and, earlier in the year, from the 
Directorship of the Canadian 
TRIUMF Laboratory in Vancouver. 
(He is succeeded by Alan Astbury.) 
Distinguished speakers included 
E.M. Henley (QCD Sum Rules and 
the Weak Interaction), N. Isgur 
(Heavy Quark Symmetry and the 
Quark Model: A Curious Coinci­
dence), T.D. Lee (The Importance of 
Condensates in high temperature 
Superconductivity and Relativistic 
Heavy Ion Collisions), and Sir Denys 
Wilkinson (The Universe and I). The 
event concluded with an entertaining 
evening 'Vogtroast' directed by 

Vogtfest celebrants at TRIUMF, Vancouver: 
(left to right) Douglas Bryman, Ernest Henley, 
Sir Denys Wilkinson, Erich Vogt, Richard 
Taylor and Nathan Isgur. (Photo: David Axen) 

Richard Taylor, the leading contribu­
tor of highly appreciative and mostly 
respectful remarks being Karl 
Erdman. 

Erich Vogt was one of the founders 
of TRIUMF and served as Associate 
Director (1968-71, 1972-3), Chair­
man of the Board of Management 
(1974-80) and Director (1981-94). 
He was also Vice-president of the 
University of British Columbia (1975-
81) but has been best known recently 
as "Dr. KAON" for his long-term 
championship of the project to build a 
major particle beam factory at 
TRIUMF. Retirement has not yet 
caused any visible diminution in his 
activity level, and, among other 
things, he continues to edit "Ad­
vances in Nuclear Physics" and to 
serve as Vice-chairman of the IUPAP 
Commission on Nuclear Physics. 

CATANIA 
First beam from 
superconducting 
cyclotron 

T he CS superconducting (K=800) 
cyclotron built at the Laboratorio 

Nazionale del Sud (LNS) of INFN, 
Catania, in a collaboration between 
the LNS and INFN Milan gave its first 
beam on 22 December when nickel-

wÊÈÈÊ^Ë ImmÊÈÊÈ m pi 
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Physics monitor 

58 (16+) ions were extracted. The 
beam energy was 30 MeV/nucleon 
and currents of 3 and 5 nA were 
measured before and after the 
extraction deflectors. 

The CS, presently with an SMP15 
Tandem injector, can accelerate 
lighter ions up to 100 MeV/nucleon 
and heavier nuclei to 20 MeV/nu­
cleon. Research with heavy ions will 
now be extended to the intermediate 
energy domain at the LNS, one the 
four INFN national laboratories and a 
major nuclear physics facility in Italy. 

E.Migneco and D. Vinciguerra 

Placing the chromium-51 neutrino source in its 
shielding, prior to use as a benchmark in the 
Gallex solar neutrino experiment. 
(Photo D. Vignaud, CEA Saclay) 

GRAN SASSO/ 
GRENOBLE 
Artificial neutrino 
source confirms solar 
neutrino result 

I n 1992, the Gallex experiment 
announced the first observation of 

the neutrinos produced in the primary 
proton-proton fusion reaction in the 
core of the Sun, reaction at the origin 
of the energy production by our star 
(September 1992, page 1). 

The Gallex team stressed that the 
observed neutrino flux was only 
about two-thirds of the predicted 
level, confirming the deficit observed 
by the two pioneering experiments, 
Ray Davis' chlorine-based detector in 
the USA and the Kamiokande study 
in Japan (which are only sensitive to 
neutrinos from subsidiary solar fusion 
processes). 

This deficit demands explanation, 
and could considerably modify our 
understanding of how stars shine 

and/or of neutrino physics. But before 
drawing conclusions, the Gallex 
result had to be checked. 

Gallex, installed in the Italian Gran 
Sasso underground Laboratory, is a 
radiochemical experiment using 
neutrino interactions to transform 
gallium-71 into germanium-71. The 
latter is radioactive and decays with a 
half-life of 11.4 days. Counting the 
germanium-71 atoms extracted from 
the target tank measures the neutrino 
flux to which the detector is exposed. 

Neutrinos are famous for their 
reluctance to interact. 65 billion per 
square centimetre per second on the 
surface of the Earth produce only 
one germanium-71 atom in the 
Gallex target containing 30 tons of 
gallium. This is at the limit of home­
opathy (extracting few atoms of 
germanium-71 from a solution 
containing 10 3 0 atoms) and needs 
careful checking. Since it is not 
possible to switch off the Sun, the 
only recourse was to build an artificial 
neutrino source more powerful than 
the Sun as a benchmark. This was 
done last summer. 

Last May, 36 kilograms of chro­
mium grains were placed in the Siloe 
reactor of the French Commissariat à 
l'énergie atomique, Grenoble. The 
chromium had been previously 
enriched to 40% chromium-50 by the 
Kurchatov Institute in Moscow 
(natural chromium contains only 
4.5% chromium-50). 

A dedicated core was built for the 
reactor, whose neutrons transform 
chromium-50 into chromium-51, 
which decays by emitting 750 keV 
neutrinos (very close of the mean 
energy of the solar neutrinos interact­
ing with the gallium target). After 23 
days of irradiation, the chromium was 
removed from the reactor and placed 
in a special tungsten shielding. It was 
the most powerful artificial neutrino 
source ever made, giving 60 x 10 1 5 
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RADIATION 
DETECTION 
& M E A S U R E M E N T 

A f t e r l a s t y e a r ' s s u c c e s s 

After the success of 
Dr. Glenn F. Knoll's 
first European semi­

nar, CEA/DTA/DAMRI , EURI-
SYS MESURES, CRISMATEC, 
HAMAMATSU announce a 
third conference for 1995. 
This unique experience is de­
signed to help practitioners 
refresh their knowledge in 
areas outside their field and 
offers on opportunity for all to gain a broader 
perspective of radiation measurement options. The 
well renowned professor, Dr. Glenn F. Knol l , is the 

Dr. Glenn F. Knoll, holds a Master's 
degree from Stanford University and 

a Doctorate in Nuclear Engineering from 
the University of Michigan. 

author of "Radiation Detec­
t ion and Measurement". He 
wi l l give an extended seminar 
elaborating on the second edi­
t ion of his textbook. As a par­
t icipant you wi l l be able to 
interact w i th others in the 
same profession. The seminar 
atmosphere enables comfort­
able interaction and encour­
ages open discussion. Take a 

chance to share-in a learning experience that could 
prove to be extremely valuable to your company/ 
inst i tut ion. 

AT HOTEL MERCURE - STRASBOURG (FRANCE) 

To receive complete information, please complete this form and mail or fax to ICA 

• Yes, please send me complete information on Dr. Glenn F. Knoll European seminar. 
o Yes, please register me on Dr. Glenn F. Knoll European seminar. 
Name Surname 

Company Function 

Address 

City State/Prov 

Zip code Country 

Telephone Fax 

Registration facilities 

Since enrollment is limited, 
early registration is advised. 

3 easy ways to register: 
1 -Call or fax: 
ICA/ Jeanne CATALA at: 
(33-1)43 27 80 00 
2-Fax your registration at: 
(33-1)43 21 68 94 
3-Complete the attached 
registration form and mail it 
with your check, or credit 
card number or company 
purchase order to: 
I.C.A. 4, Villa d'Orléans; 
75014 PARIS. 

A S E M I N A R S P O N S O R E D BY 

G 6 D I XURISYS MESURES ^ 
DTA/DAMRl RESEAU EURISYS ^ 

ismatec HAMAMATSU 
P H O T O N I C S F R A N C E 



P h y s i c s m o n i t o r 

Polarized beam experts Ernest Courant 
(Brookhaven/Michigan, left), Massimo Placidi 
(CERN, centre), and Igor Ternov (Moscow) 
discuss how to polarize more accelerators. 

per second (60 petabecquerels). 
Immediately transported to the 

Italian Gran Sasso underground 
Laboratory, it was installed in a 
special thimble in the core of the 
detector. Over more than three 
months, the source produced a 
relative abundance of neutrino 
interactions, ten times more than the 
Sun. The ratio between the number 
of germanium atoms produced by the 
artificial neutrino source and the 
number expected from its measured 
activity is 1.04 ± 0.12, showing that 
the detector works perfectly well and 
confirming the original solar neutrino 
deficit observed by Gallex. 

Because the Gallex, chlorine and 
Kamiokande experiments use differ­
ent techniques, they have different 
sensitivities to the various sources of 
solar neutrinos. While Gallex sees an 
overall deficit, the current thinking is 
that the detector sees all the pre­
dicted neutrinos produced by the 
basic solar proton-proton fusion 
process, but not those from subsidi­
ary fusions involving beryllium-7 and 
boron-8. The chlorine and Kamio­
kande experiments are only sensitive 
to these latter processes, and it is 
here that the deficit arises. 

The leading contender explanation 
for the dearth of beryllium-7 and 
boron-8 particles is resonant neutrino 
oscillations inside the Sun (the so-
called MSW effect). If the Sun pro­
duces electron-type neutrinos and 
the detectors are sensitive only to 
these, if some of them have been 
transformed en route into muon- or 
tau-types then the observed deficits 
can be accounted for. 

To confirm this interpretation means 
waiting for the next generation of 
detectors (SNO in Canada, 
Superkamiokande in Japan and 
Borexino in Gran Sasso) and the 
neutrino experiments at CERN 
(Chorus and Nomad) which will look 

hard for possible neutrino oscilla­
tions. 

The Russian-American experiment 
SAGE, using a target containing 57 
tons of metallic gallium in the Baksan 
Laboratory (Caucasus), is carrying 
out a similar check. 

Spin jamboree 

A bout 340 spin enthusiasts 
gathered in Bloomington, 

Indiana, this Fall for the "trial partial 
merger" of the 11th International 
Symposium on High Energy Spin 
Physics and the 8th International 
Symposium on Polarization Phenom­
ena in Nuclear Physics. Although 
there were five separate organizing 
committees, the Spin '94 Meeting 
was a great success, reflecting the 

fact that most of the world's nuclear 
and high energy laboratories are now 
actively using or seriously consider­
ing spin-polarized beams and spin-
polarized targets. 

One major highlight was the recent 
blossoming of polarization at the 
world's large electron facilities: SLC 
(Stanford/SLAC), HERA (DESY) and 
LEP (CERN). Massimo Placidi 
(CERN) described the high trans­
verse polarization obtained in LEP 
(January, page 6), which has allowed 
a very precise and important calibra­
tion of the Z mass. 

HERA has recently made great 
progress with its polarized electron 
beam. Gus Voss and Desmond 
Barber (DESY) reported a transverse 
electron polarization of about 70%; 
HERA also successfully used spin 
rotators to produce the first longitudi­
nally polarized electron beam with 
about 55% polarization (September 
1994, page 24). This exceeded the 
50% "Soergel limit" and thus led to 
the approval of the HERMES experi-
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CES PRESENTS: 
CES has designed a complete VME processor line based around the 
PowerPC architecture and the PCI bus. The family contains both 
Development processors (RTPC 8067 line) and Target processors 
(RI02 8060 line). All are fully compliant with the Prep standard and the 
CPUs are easily upgradable from 603 to 603+ and 604. The development 
platform has been optimized for power, the target platform for low-cost. 

They can be delivered with a 66 MHz PowerPC 603 up to a 100 MHz 
PowerPC 604 according to the performance requirements. They provide 
up to 160 SPECint92 and 165 SPECfp92 in a single slot 6U form factor. 
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up to 185 SPECint92) 

• 2nd CPU for redundant operation and on-line diagnostics 
• VME D64 with High Speed List Processor 
• VSB Interface (on PMC) 
• Ethernet, SCSI II, 2 x serial lines 
• 1 x PMC Slot 
• Processor family: PowerPC 603, PowerPC 603+, 

PowerPC 604 
• Native Lynx or OS-9 with local disk on SCSI II Interface 

or remote disk through Ethernet 
• System Support Package (SSP) including drivers and C 

libraries for VME, VIC, FDL, CAMAC and FASTBUS 
interfaces 

• VxWorks Board Support Package (BSP) also available 
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• CPU directly on mother board (up to 160 SPECint92) 
• VMED64 
• Optional high speed VME block mover 
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• Remote reset Input 
• Processor family: PowerPC 603, PowerPC 603+, 

PowerPC 604 
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• VxWorks Board Support Package (BSP) available 

CES, at the leading edge in system conception 
For any additional information about this product or our complete VIC, VME, CAMAC and FASTBUS line, do not hesitate to contact us. 
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The comparison of the electroweak mixing 
(Weinberg) angle measured at the SLC 
electron-positron collider at Stanford (SLAC), 
using the left-right polarization asymmetry, and 
at LEP at CERN using various asymmetries 
and the tau polarization. 

SLD-LEP Comparison 
LEP Average (Glasgow '94): sin 29 e f f

w=0.2321±0.0004 

SLD A L R ('92 and '93 data): sin 29 e f f

w=0.2294±0.0010 
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ment. Hal Jackson (Argonne) dis­
cussed the clever HERMES "storage 
cell" internal polarized proton target 
which should soon allow precise 
measurements of the nucléon form 
factors' spin structure. 

Igor Ternov (Moscow) gave a 
historical account of the 1963 calcu­
lations of the (Sokolov-Ternov) self-
polarization effect. Because of their 
different synchrotron radiation rates, 
spin-up and spin-down electrons or 
positrons become polarized along an 
accelerator ring magnets' vertical 
direction. In 31 years, this clever 
theoretical abstraction has become 
the most important polarization tool 
at HERA and LEP. 

In the 1990s, SLAC has become an 
almost "dedicated" polarized beam 
facility. The sterling work of their 
polarization team was described by 
Mike Woods (SLAC) and Herb 
Steiner (Berkeley). In 1994, their 

gallium-arsenide source gave an 
electron beam polarization of 85% for 
SLAC fixed-target running and 80% 
for SLC collider running. This high 
polarization allowed electroweak 
measurements almost as precise as 
all the combined LEP data. The two 
measurements disagree by about 2.5 
standard deviations; while this 
disagreement is not yet a "crisis", it 
certainly seems interesting. 

The "Spin Crisis" (where does the 
proton spin come from? - July 1994, 
page 19) was extensively discussed 
by many theorists and experimenters 
from both the high energy and 
nuclear communities. Opening 
speaker Tony Thomas (Adelaide) 
suggested that perhaps, with the new 
data and some new theoretical 
understanding, the crisis has some­
what evaporated. Summarizer Alan 
Krisch (Michigan) suggested that 
physicists should use the word 

"crisis" more sparingly; noting that 
the SSC's cancellation in 1993 gave 
direct experience with a real crisis. 

The recent SMC data using a 
CERN polarized muon beam on a 
polarized proton target agrees rather 
well with the SLAC polarized electron 
data experiments. Moreover, the 
theoretical extrapolations to other 
kinematic regions and the validity of 
some sum rules have been 
reevaluated. With this latest theoreti­
cal input and the new polarized 
lepton-nucleon data, it now appears 
that perhaps one-third of the proton's 
spin is probably carried by the quarks 
and antiquarks. 

At low energies, the weak interac­
tion between nucléons was studied 
by searching for parity (left-right 
symmetry) violations at the level of 
one part in ten million. Using 
epithermal neutrons, these violations 
were found to be strongly enhanced 
by the mixing between different 
levels in compound nuclei. Early 
measurements at LANCE for thorium 
232 showed effects as large as 10%; 
new LANCE results, reported by Yi-
Fen Yen (Los Alamos), show even 
larger effects, with the expected 
mean of zero. These large parity 
violations should permit previously 
impossible studies of the weak 
interaction between nucléons. 

Another highlight was the prolifera­
tion of 'Siberian snakes' to control 
spin-oriented beams. The Michigan-
Indiana Siberian snake at the IUCF 
Cooler Ring (May 1993, page 21) 
has been joined by the Brookhaven 
AGS Siberian snake reported by 
Thomas Rose (Brookhaven). Both 
teams of "herpetologists" are enthusi­
astically testing the snakes' abilities 
to overcome all sorts of depolariza­
tion problems. 

The Michigan-Indiana team and the 
AGS team both reported using a 
partial Siberian snake to accelerate 
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High energy spin symposium organizers Ken 
Heller (Minnesota, left) and Alan Krisch 
(Michigan) looking organized but tired. 

through depolarizing resonances 
(September 1994, page 27). Rick 
Phelps (Michigan) also reported the 
first spin-flipping of a stored polarized 
proton beam by using an r.f.-sole-
noid-induced depolarizing resonance 
at IUCF; the polarization loss per flip 
was less than 0.05%. These techno­
logical innovations, together with the 
recent success of polarized experi­
ments with pure internal targets and 
stored beams, have led to a plan for 
a Light Ion Spin Synchrotron (LISS) 
reported by Steve Vigdor (Indiana); 
LISS would exploit this technology to 
explore nucléon spin physics in the 
1-20 GeV range. 

Several other proton laboratories 
are now seriously considering install­
ing Siberian snakes to accelerate 
polarized protons. Yusef Makdisi 

(Brookhaven) described a plan to 
inject polarized protons from the AGS 
into the RHIC machine, now under 
construction. By installing two 
Siberian snakes in each RHIC ring, it 
would be possible to accelerate 
polarized protons to 200 GeV and 
then collide them. Spin rotators on 
either side of the STAR and PHENIX 
detectors would allow studying spin-
spin effects in 400 GeV proton-proton 
collisions in either longitudinal or 
transverse spin states. 

Fermilab has commissioned the 
SPIN@Fermilab Collaboration 
(Michigan/lndiana/Fermilab/Protvino/ 
Dubna/Moscow/INR/KEK/TRIUMF) 
to design polarized beam capability 
for the new 120-150 GeV Main 
Injector and the Tevatron Collider. 
Dave Caussyn (Michigan) noted that, 

if the project were approved, there 
would be one Siberian snake in the 8 
GeV Booster, two in the Main Injec­
tor, and six in the Tevatron. 

Spin rotators near CDF and DO 
would allow studies of one-spin 
antiproton-proton collisions at 2 TeV 
with either longitudinal or transverse 
polarization. There could also be 
proton-proton two-spin experiments 
near 1 TeV using a Tevatron polar­
ized internal gas jet target. More­
over, the new Main Injector would 
allow simultaneous fixed-target two-
spin experiments in the 120 GeV 
extracted polarized proton beam. 

Summarizer Alan Krisch also 
described the plans for the NEPTUN 
and NEPTUN-A polarization experi­
ments at UNK in IHEP-Protvino, near 
Moscow. When UNK-1 begins 400-
600 GeV operation around 1997, it 
will be the world's largest circumfer­
ence (21 km) proton accelerator until 
LHC starts up. Due to financial 
problems, the 3 TeV UNK-2 super­
conducting ring has been delayed to 
focus on the earliest possible opera­
tion of UNK-1. The first experiments 
planned for UNK-1 are NEPTUN and 
NEPTUN-A, which will both use the 
Michigan Ultra-cold polarized proton 
internal jet target. Thus, prior to 
UNK-2 operation, the huge UNK 
facility may be dedicated to these 
polarization experiments on the one-
spin asymmetry in 400 GeV elastic 
and inelastic proton-proton collisions. 

Since the 1992 Spin Symposium in 
Nagoya, spin has bloomed. The 
nuclear and high energy polarization 
community spun out of Bloomington 
wondering what dramatic advances 
would occur before the next major 
meeting in NIKHEF-Amsterdam in 
September 1996. 
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All - metal seals for ultra high vacuum 

If the vacuum on your O-Ring sealed vacuum system 
is not clean or good enough, or if you are tired of 
bolting UHV flanges, don't despair, use EVAC Chain 
Clamps and Alumin ium Seals to convert any 
manufacturer's standard KF/ ISO flange to metal seals ! 

For clean, particle free vacuum with one or two bolt 
convenience, consider the ease of EVAC chain clamps, 
flanges and seals, bakeable to 150°C. If you need to 
bake higher, use the EVAC CF Chain clamps and 
flanges with the standard knife-edge and copper seal 
ring, bakeable to 400°C. 

Sizes from KF 16 (0.5") to ISO 800 (32") 
'0 

New: 
Components in glass 
and Quartz-glass 
NW/10...125 

EVAC AG 
P.O. Box 59, C H-9470 Buchs 3 (Switzerland), +41 81 785 29 25, Fax: +41 81 785 18 72 

The strength of a chain is the strength of 
its weakest link. 

That is why SIGMAPHI attaches such importance 
to reliability in the equipment it supplies. 

Our new plant can supply any requirement from 
miniaturized electromagnets using printed circuit coils 
up to giant coil windings 

^ the best partnership on your projects; 

• Calculation,design and manufacture of beam transport 
systems 

• Solid or laminated electromagnets 
• Radiation resistant coils 

SIGMAPHI 
P.I.B.S. - Rue Louis de BROGLIE - CP n°47 
F - 56038 VANNES cedex 
Tel: (33) 97 42 55 55 . Fax (33) 97 42 43 31 

Powered Crates 
Further to all our CERN approved CERN-Spec. Crates 

NIM-, CAMAC-, FAST BUS-, VMEbus 4 2 2 / 4 3 0 
Wes-Crates supplies other Crates based upon these Systems. 

Some applications with our well known, extremely low noise and ripple, 
and electromagnetical shielded FAST BUS and VME-Power Suppfies: 

Power Supply Spec: 
Input voltage: 3-phase, 4 0 0 V - 50 Hz / 200 V - 60 Hz 

1 -phase 100 V / 1 2 0 V / 220 V - 240 V -
5 0 H z / 6 0 Hz. 

Output power: Up to 3.500 W . 
Output modules: -2 V - 5 0 / 1 0 0 / 1 5 0 A. +5V/-5,2 V -

7 5 / 1 5 0 / 2 0 0 / 3 0 0 A. +12 V/ -12 V - 1 0 / 
2 5 / 4 0 A. +15 / -15 V - 10 A / 2 5 A / 3 5 A. 
Other voltage/current outputs on request. 

Output protection: Global Trip-Off of all voltage within 5msec. 
at any bad status, overload, overvoltage, 
overheat, line error and switch-off mains. 
(Outputs discharged with crowbars). 

VMEbus-Crate with +5 V, -5 V, +9 V, +12 V, -12 V. 
For supply of linear voltage regulators for external amplifiers. 

VMEbus-Crate/ 
CERN-Spec. in process/VME 64 
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VMEbus-Crate with +5 V, -5,2 V, -2 V, +12 V, -12 V. Slot 1-4 for 
standard VMEbus-boards, slot 5-21 for big size 9U x 460 mm. 

VXIbus-Crate with +5 V, -5,2 V, -2 V, +12 V, -12 V 

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

Custom Crates and Power Supplies 
WES-Crates is flexible because of modular 
systems for crates and power supplies. 

LJes- CRATES 
Telefon 0461 - 7 7 41 77 
Telefax 0461 - 77 41 41 
International +49 461 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-24955 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems Sa, Abenue Wendt 16, 
1203 Geneva, Tel.: 0 2 2 / 3 4 4 77 88, Fax: 022 / 4 5 65 51 
Your contact at PSI and ETH Zurich: Dipl.-lng. Kramert A G , 
Villigerstr. 370, CH-5236 Remigen, Tel.: 0 5 6 / 4 4 1 5 5 5 , Fax: 445055 
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Peter Schlein (left) and Dino Goulianos at the 
Fermilab Workshop on Small-x and Diffractive 
Physics at the Tevatron. 

Hard diffraction and 
small-x 

In the United States, phrases such 
as "small-x evolution", "the BFKL 

Pomeron", "deep-inelastic rapidity-
gap events" and "hard-diffraction" do 
not generate the same intensity of 
discussion amongst high-energy 
physicists that they do in Europe. 
However, for three days in the fall 
such discussion filled the air at 
Fermilab. The "2nd Workshop on 
Small-x and Diffractive Physics at the 
Tevatron" was a review of the rapid 
theoretical and experimental 
progress taking place in this field. 

Although Quantum Chromo-dynam-
ics (QCD) has been established as 
the theory of strong interactions for 
twenty years, as yet neither pertur-
bative high-energy calculations nor 
low-energy non-perturbative tech­
niques have been successfully 
extended to the mixture of high 
energy and low transverse momenta 
which characterize traditional "soft" 
diffractive processes. 

The simplest soft diffractive process 
is elastic scattering. In this case it is 
easiest to accept that there is an 
exchanged "pomeron", which can be 
pictured as a virtual entity with no 
electric charge or strong charge 
(colour), perhaps like an excitation of 
the vacuum. The same pomeron is 
expected to appear in all diffractive 
processes. Understanding the 
pomeron in QCD is a fundamental 
theoretical and experimental chal­
lenge. In the last two or three years 
the "frontier" in this challenging area 
of QCD has been pushed back 
significantly in both theory and 
experiment. 

Progress has been achieved by 
studying the evolution of hard colli­
sions to relatively smaller constituent 

momenta (small x) and by studying 
"hard" diffractive collisions containing 
simultaneous signatures of diffraction 
and hard perturbative processes. The 
hard processes have included high 
transverse momentum jet production, 
deep inelastic lepton scattering, and 
(most recently) W-production. The 
pioneer experiment was UA8 at 
CERN, which found events with a 
"nearly elastic" antiproton in which 
the proton was excited to a massive 
state containing jets (March 1992, 
page 4). Interpreted as evidence for 
quark or gluon constituents in the 
pomeron (as suggested by Gunnar 
Ingelman and Peter Schlein), a 
"hard" pomeron structure was fa­
voured, one in which nearly all the 
pomeron momentum is often carried 
by a single gluon or quark. 

Recently the discovery in deep-
inelastic scattering at the HERA 
electron-proton collider at DESY, 
Hamburg, of both the fast structure 

function rise at small-x and the 
significant production of 'rapidity gap' 
events (September 1993, page 6) 
has attracted most attention. The 
Fermilab Tevatron collaborations, 
CDF and DO, are exploiting their high 
energy to provide definitive studies of 
rapidity gap events with various jet 
configurations, thus extending the 
breadth and vitality of the subject. 

The realization that perturbative 
calculations, originally aimed at small 
momentum transfer processes, can 
be applied to the small-x evolution of 
parton distributions has (together 
with the experimental developments) 
also produced a burst of theoretical 
activity. The Balitsky-Fadin-Kuraev-
Lipatov (BFKL) pomeron can pro­
duce the observed rise in small-x 
structure and may also appear in 
hard diffractive processes. 

Questions of how perturbative 
processes can consistently produce 
hard diffraction, when the BFKL 

CERN Courier, March/April 1995 19 



P h y s i c s m o n i t o r 

pomeron will appear, and what the 
higher-order corrections will be, have 
been the major issues. The current 
status and directions for future 
progress were reviewed in a stimulat­
ing overview presented in the open­
ing talk by AI Mueller. Issues relevant 
to HERA were covered by Jochen 
Bartels. 

At the time of the first Small-x and 
Diffractive workshop in 1992, HERA 
was just beginning operation. In 
contrast the latest workshop opened 
with a succession of talks describing 
the impressive range of HERA 
results already obtained. Experi­
ments ZEUS and H1 are investigat­
ing the remarkably frequent deep-
inelastic events with a "rapidity gap", 
- an angular region completely 
devoid of particles. This is a signa­
ture of pomeron exchange, as the 
pomeron carries no colour. The 
standard interpretation is that, just as 
the electron radiates a photon, the 
proton radiates a pomeron, and the 
photon-pomeron collision sometimes 
gives rise to jets of hadrons. This 
gives the possibility of directly prob­
ing the pomeron's structure with the 
photon (a technique which has taught 
us much of what we know about the 
structure of the proton). 

With the closure of the CERN 
Collider in 1990, hadron collider 
studies could only be continued at 
the Fermilab Tevatron. Since neither 
the CDF nor DO experiments have 
very forward detectors, attention also 
turned to rapidity-gap diffractive 
events. At the workshop, Anwar 
Bhatti for CDF and Tracy Taylor for 
DO reported events with two high 
transverse momentum jets separated 
by a large rapidity gap. This gap 
implies a colourless exchange and 
the large transverse momentum 
exchange (typically 50 GeV) implies 
a perturbative process. The simplest 
possibility is two gluons, but the full 

BFLK pomeron could be responsible. 
If it is pomeron exchange, its squared 
momentum transfer is about a 
thousand times greater than classic 
pomeron instances. 

Changlyong Kim reported on a DO 
search for BFKL correlation effects 
but do not find a definitive result. 
CDF has also searched for two 
further classes of rapidity gap events, 
as reported by Dino Goulianos. 
These are events with two jets on the 
same side of the gap (corresponding 
to events seen by UA8), and events 
containing a W. In neither case are 
gaps observed at the present level of 
sensitivity. While diffractive W pro­
duction represents an exciting 
possibility for future studies, the 
absence of a signal at the present 
level appears in conflict with models 
where the pomeron contains mainly 
hard quarks and antiquarks. 

Both HERA experiments have 
added detectors for quasi-elastically 
scattered protons, which will give a 
direct tag of the pomeron momen­
tum. Ideas to add similar detectors at 
the Tevatron (CDF) are being formu­
lated. The HERA and Tevatron 
experiments complement each other 
nicely and together should allow a 
mapping of the quark and gluon 
structure of the pomeron. 

An interesting range of small-x and 
diffractive results in muon-nucleus 
scattering was reported by E-665. As 
Karsten Eggert explained, cERN's 
LHC proton collider should also 
provide a rich field for studying the 
pomeron and using diffraction as a 
tool for heavy quark studies. 

After some years in the wilderness, 
pomeron physics has gained mo­
mentum, perhaps leading on to new 
understanding. As the long-distance 
carrier of the strong interaction at 
high energy, the pomeron is in some 
ways analogous to the electromag­
netic photon. At the same time, it 

must also be an extremely complex 
collective phenomena at the level of 
gluons - the carriers of the strong 
force. 

Until we understand the pomeron, 
we cannot claim to understand strong 
interactions. 

From Mike Albrow 

Bookshelf 

A n Equation That Changed the 
World, by Harald Fritzsch, 

University of Chicago Press ($29.95, 
ISBN 0-226-26557-9) 

Distinguished theorist Harald Fritzsch 
is already well known through his 
popular books The Creation of 
Matter, The Universe from Beginning 
to End', and 'Quarks: The Stuff of 
Matter'. (Written and first published in 
German.) 

The Equation That Changed the 
World, is of course E=mcf. However 
the book ranges wider, describing the 
impact of Newton's and Einstein's 
work on our present understanding, 
imaginatively acted out through the 
Alice-in-Wonderland adventures of a 
fictitious Professor of Theoretical 
Physics at the University of Bern 
called Adrian Haller. 

After a brief introduction on New­
ton's life and work, the book is the 
narration by Haller of a dream in 
which he meets Newton in Cam­
bridge. Still fast asleep, Haller and 
Newton then depart for Bern, where 
they encounter Einstein. Finally the 
trio depart for Geneva and CERN. 

Newton, who has much to assimi­
late from both his companions, 
shows himself an apt pupil. Einstein 
too is put to the test. As well as 
having the benefit of scientific hind-
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Zero-flux measuring systems 

made by Holec for high-precision measurement 

Z E R O - F L U X M E A S U R I N G 
EMS 

• w ide current range: up to 50,000 A 

• analog and VME-bus ou tpu t 

• unequal led accuracy 

• low power consumpt ion 

• t rue bipolar operat ion 

• fu l ly magnetical ly screened 

• highly EMI protected 

• w i t h o u t any temperature control devices 

• high rel iabi l i ty: MTBF of 30 years 

HOLEC m 
Holec Systemen en Componenten, P.O. Box 23, 7550 AA Hengelo, The Netherlands, 
tel.: +31.74.462850, fax: +31.74.464818 

NEW ORTEC Catalog Features 
Modular Pulse-Processing Electronics 

and Semiconductor Radiation Detectors 
"This Isn't a Catalog. It's a Tutor!" 
The first recipient of EG&G ORTEC's new catalog, 
"Modular Pulse-Processing Electronics and Semi­
conductor Radiation Detectors," spoke those words. 
We thought they bore repeating. This "catalog" con­
tains more tutorial information, applications advice, 
and instrument selection charts for the research 
scientist than anyone would expect. 
Included are a myriad of new 
products for pulse processing, 
multichannel scaling, mass 
spectrometry, LIDAR, 
fluorescence lifetime, 
single-photon count­
ing, radiochemistry, 
picosecond timing, and N 

gamma-ray or alpha-particle 
spectroscopy. 
Request the NEW catalog today -
PHONE: 800-251-9750, FAX: 615-483-0396, or 
E-mail (MCI: 709-6992; Internet: 709-6992@MCIMAIL.COM; 
CompuServe: MCIMAIL709-6992). 

n BGKB ORTEC 

Very high accuracy and stability NMR Teslameter 

W h e n a b s o l u t e a c c u r a c y and h igh r eso lu t i on are c r i t i ca l for 
a c c e l e r a t o r b e a m h a n d l i n g , m a p p i n g s p e c t r o m e t e r m a g n e t s 
and i m a g i n g m a g n e t s . As a r e f e rence for senso r c a l i b r a t i o n 
and for c l o s e d - l o o p m a g n e t f i e ld s t a b i l i z a t i o n up to 0.1 p p m . 

Field range 
Probes 

Automatic 

: 0.003 to 13.7Tesla 
: miniature 7 m and 
more cable length. 

: search, lock and 
tracking over the 
whole field range. 

Resolution 
Interfaces 

Multiplexer 

: 10~7Tor 1 Hz. 
: IEEE488 and 
RS232C. 

: up to 8x8 
channels 

WORLD STANDARD and high quality durable equipment since 1985 

I p If u r r • 

M E T R O L i A B Instruments SA Geneva Switzerland 
Tel: +41 22 794 11 21 Fax: +41 22 794 11 20 
USA : GMW Associates Tel: (415) 802 8292 Fax: (415) 802 8298 
Japan : Daiei Musen Denki Tel: +81 3 3255 0931 Fax: +81 3 3255 9869 
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People and 
things 

sight, know-all narrator Haller is also 
familiar with 20th century technology, 
acting as tourist guide as well as 
mentor. 

While the interplay of the characters 
makes for a compelling explanation 
of physics ideas, Haller shows little 
humility towards the two behemoths 
of science. The action in the final 
chapters of the book takes place at 
CERN, but it is a book about theory, 
so theorist lifestyle predominates. 

With its insight and offbeat slant, 
the book is a good scientific read and 
will surely add to Professor Fritzsch's 
already solid reputation as a popular 
science writer. 

Science exhibition in Pisa 

The Istituto Nazionale di Fisica 
Nucleare produced a science exhibi­
tion " inside quarks, beyond galax­
ies", shown at the end of last year in 
Pisa, in the former church of S. Paolo 
aWOrto in the town centre. 

The exhibition illustrated our 
present understanding of nature, 
from the innermost structure of 
matter to the far galaxies; presenting 
the research tools from cyclotrons to 
LHC and detectors from Geiger 
counters to the latest blend of 
microgap chambers and apparatus 
for studying cosmic rays and gravita­
tional waves. A section was given 
over to particle detectors for medical 
applications and the technological 
spin-off of subnuclear research. 

Special attention was given to the 
research carried out by Pisa groups, 
from their activities at the CERN ISR 
to the CDF experiment at Fermilab, 
and plans at new accelerators. 

The exhibition included interactive 
multimedia. It attracted some 20,000 
visitors, including many high school 
students. 

A view of the science exhibition " Inside 
quarks, beyond galaxies" produced by the 
Istituto Nazionale di Fisica Nucleare and 
shown in Pisa at the end of last year (see 
also front cover). 

On people 

Khosrow Chadan, former director of 
Orsay's Laboratoire de Physique 
théorique et particules élémentaires 
has been nominated Chevalier of the 
Legion of Honour. 

R. Vinh Mau, main author of the 
'Paris' nucleon-nucleon potential, has 
been nominated and promoted 
Officer of the French Ordre du 
Mérite. 

Tom Roser is Head of the Accelera­
tor Division in the Alternating Gradi­
ent Synchrotron Department at 
Brookhaven, succeeding Bill Weng. 
We apologize for the unfortunate 
misprint in the December issue, page 
27. 

Moisei Markov 1908-1994 

Academician Moisei Alexandrovich 
Markov died on 1 October. Although 
basically a theorist, he made major 
contributions to the development and 
infrastructure of Russian experimen­
tal physics. 

After graduating from Moscow in 
1930, he went on to join the new 
Lebedev Institute. His initial interests 
were in the problem of infinities in 
quantum field theory, carrying out 
pioneer work on the idea of non-
locality, a regular theme during his 
career. In the 1960s he turned to 
fundamental questions at the inter­
face between particle physics and 
cosmology. 

With the advent of major accelera­
tors in the post-war period, he was a 
staunch promoter of experiments at 
these machines, first for the Lebedev 
electron machine, and subsequently 
for the Dubna proton synchrotron. 
After milestone contributions to the 
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RESEARCH ASSOCIATE IN 
ACCELERATOR TECHNOLOGY 

CORNELL UNIVERSITY 
LABORATORY OF NUCLEAR STUDIES 

We anticipate an opening for a Research Associate in 
accelerator technology to work on the development, 
installation and operation of the RF systems for the 
Cornell electron-positron colliding beam facility, CESR. 
Over the next few years, the major activities of the 
Laboratory will be the operation and upgrade of CESR 
with the goal of substantially improving the luminosity of 
CESR. R&D is in progress on major components such as 
klystron controls, RF power distribution, superconducting 
RF cavities, high power input power couplers, higher 
order mode dampers, cryostat, refrigeration and distribu­
tion, high power RF components, instrumentation and 
controls. Research Associates generally participate in one 
or more of these activities. 

This is a 3-year appointment with the expectation of 
renewal, subject to mutual satisfaction and the availability 
of funds under our NSF contract. A PhD in Physics/ 
Engineering is required, with at least 3 years post-PhD 
experience in a combination of the areas outlined above. 
Candidates with an MS degree in Physics/Engineering 
should have at least 7 years experience. Please send an 
application with at least two letters of reference to 
H. Padamsee, Newman Laboratory, Cornell University, 
Ithaca, NY 14853. Electronic mail inquiries can be sent to 
HSP@CESR10.cornell.edu. Cornell University is an equal 
opportunity/affirmative action employer. 

Beam Position 
Monitor 
^ s: JfOt0oc*a3 

1 urn resolution in X and Y 
1 kHz bandwidth 
Buttons are scanned sequentially 
Output ±10V for X and Y 
Handles >60 dB beam intensity range 
Optimized for e7e + Storage Rings 
Design performance tested on Advanced Light Source 
Compact SMD design: 21 stations packed in one 3U crate 
On-board GaAs switches, adjustable attenuator for each input 
On-board low-pass filters, programmable local oscillator 

Precision Beam 
Instrumentation 

Competitively priced 

Europe: Bergoz Tel . : +33-50.41.00.89 
U.S.A.: G M W Tel. : (415) 802-8292 

Japan: Repic Tel. : (03) 3918-5326 

T h i n k B i g P h y s i c s . 
T h i n k O x f o r d . 

OXFORD 

Did you realise the scope of Oxford 
Instruments' long term commitment to the 
world of particle detection in high energy 
physics? Our expertise is in the engineering 
of complex superconducting magnet systems, 
for detectors large and small, to your 
specification. With a track record including 
solenoids for Cornell, GSI and a large six coil 
toroidal magnet system for CEBAF, you can 
trust Oxford Instruments to deliver an expert 
solution for your research needs. 

Call or fax Will Clark at Oxford Instruments 

for a copy of our "Special Projects" brochure. 

Oxford Instruments Scientific Rese. 
Research Instruments 
Old Stat ion Way, Eynsham, Wi tney, Oxbn i 
Tel: +44 (0)865 882855, Fax: +44 (0)865 8 $ 

CERN Courier, March/April 1995 23 

mailto:HSP@CESR10.cornell.edu


P e o p l e a n d t h i n g s 

study of weak interactions, he 
stressed the importance of under­
ground or underwater detectors for 
cosmic rays and neutrinos, leading to 
the establishment of the Baksan 
neutrino observatory. 

From 1967-88, as head of the 
Nuclear Physics Department of the 
Academy of Sciences, he oversaw 
the establishment of major new 
projects, including the Moscow 
meson factory as well as Baksan, 
while continually providing new 
stimulation for the research commu­
nity. For many years he was the 
USSR representative in the Pugwash 
movement which provided a useful 
international forum during a difficult 
period. 

Meetings 

The XXIIISLAC Summer Institute on 
Particle Physics, entitled The Top 
Quark and the Electroweak Interac­
tion, will be held from 10-21 at The 
Stanford Linear Accelerator Center, 
Stanford. Information from Lilian 
DePortel, Conference Coordinator, 
SLAC MS 62, PO Box 4349, Stanford 
CA 94309, fax +1 415 926-3587, e-
mail ssi@slac.stanford.edu 

The Fourth International Workshop 
on Vertex Detectors - Vertex'95 will 
be held at the Ein Gedi Resort, Dead 
Sea, Israel, from 11-16 June. Topics 
include: vertex detectors at colliding 

On a visit to CERN on 26 January, Israel's 
Foreign Minister Shimon Peres (right) hears 
about the Opal detector at the LEP electron-
positron collider from George Mikenberg of the 
Weizmann Institute. The Opal collaboration 
includes some 25 Israeli physicists from Haifa, 
Tel Aviv and the Weizmann Institute. 
(Photo CERN HI 17.1.95) 

beam and fixed target experiments; 
research and development for future 
vertex detectors; advances in semi­
conductor and other detectors; and 
radiation hardness of readout elec­
tronics and detectors. Attendance is 
by invitation only. Further information 
vertex95 @ weizmann. weizmann. ac. il 
Local organizing committee: Eilam 
Gross and Ronen Mir. Sponsored by: 
The Weizmann Institute of Science, 
The Israel Academy of Sciences and 
Humanities, and The Goldschleger 
Foundation. Secretary: Mrs. Ana 
Weksler Department of Particle 
Physics, Weizmann Institute of 
Science, Rehovot 76100, Israel. Fax: 
972-8-344106 Phone:972-8-
343836) Previous meetings in this 
series were held in Basto Island, 
Finland (1992) Lake Bohinj, Slovenia 
(1993) Lake Monroe, USA (1994) 

Moisei Markov 1908-1994 

24 CERN Courier, March/April 1995 

mailto:ssi@slac.stanford.edu


FACULTY POSITION 

The Stanford Linear Accelerator Center (SLAC) of 
Stanford University seeks applicants for the position of 
Assistant Professor in experimental elementary particle 
physics. This position is a non-tenured faculty appoint­
ment at Stanford University with the possibility of ad­
vancement to tenured rank in the future. Post Ph.D. 
experience in experimental particle physics is desirable. 
Research opportunities include work at SLAC using the 
SLC, the B-Factory currently under construction, and 
the linear accelerator facilities. Applications should be 
directed to Professor Rafe H. Schindler, Chair of the 
Assistant Professor Search Committee, Mail Stop 61, 
SLAC, Stanford University, Stanford, CA 94309. Candi­
dates should provide a curriculum vitae, publication list, 
and solicit three letters of recommendation. The dead­
line for application is May 1, 1995. SLAC is committed 
to equal opportunity through affirmative action in em­
ployment. We strongly encourage qualified minority and 
women candidates to apply. 

Massachusetts Institute of Technology 

LABORATORY FOR NUCLEAR SCIENCE 

Postdoctoral Associate 

We are seeking a Postdoctoral Associate to join the MIT Relativ­
is ts Heavy-ion Group beginning as early as August 1,1995. The 
focus of the group's research is to study relativistic heavy-ion 
collisions. The group has major responsibility for the development 
and construction of the PHOBOS detector for RHIC, which will 
become operational in 1999. Current activities of the group include 
study of relativistic heavy ion physics at Brookhaven and CERN. 
We study the production of photons and ion physics with the WA98 
experiment using 160 CoV/c Pb beam at CERN where the MIT 
group measures the charged particle multiplicity using silicon drift 
and pad techniques. At Brookhaven, we measure single particle 
distributions and two-particle correlations in conjunction with glo­
bal event characteristics with the AGS Experiment 866 that utilizes 
the 11.7 GeV/c Au beam. The MIT group is responsible for particle 
tracking in the spectrometer and analysis of data from a pion 
multiplicity array. 

PHOBOS, now commencing construction, consists of a compact 
spectrometer using many planes of silicon detectors and a 4 
particle multiplicity detector. Its physics focus will be the study of 
particle distributions and correlations near mid-rapidity, and espe­
cially at low transverse momentum. 

The successful candidate will participate in the ongoing research 
program and contribute to the construction effort of the PHOBOS 
experiment. A Ph.D. in Physics is minimum requirement. 

Please submit curriculum vitae, publication list, and the names of 
three references to: Prof, w i t Busza, MIT B ldg. 24-510, Cam­
br idge, MA 02139-4307; busza@mit ins.mi t .adu. MIT is an Af­
firmative Action/Equal Opportunity Employer and encourages 
applications from women and minorities. MIT is a non-smoking 
environment. 

DESY 

<*5 
Deutsches Elektronen-Synchrotron DESY 

DESY is one of the leading laboratories in high energy physics and 
synchrotron radiation research. For central computing we seek 

Post-Docs 
in Computer Science or Physics 

We have open positions for: 

ne twork ing and d is t r ibu ted compu t i ng , 
data management and mass-s torage sys tems, 
au tomat ion of centra l compu t i ng , 
deve lopment of t oo l s and appl icat ion sof tware. 

Post-Docs who are younger than 32, having experience with UNIX 
and at least two of the listed topics, are invited to apply for these 
positions. The contracts are limited to three years. 

Applications including a c.v. with special emphasis on computing 
and three names for letters of recommendation should be ad­
dressed to 

DESY-Personalabteilung, Notkestrasse 85 
D 22603 Hamburg, Tel 0049-40-8998-2318 

CII4DIN€S 
a *** Hotel Res idence in 

Ferney-Voltaire 

Short/long term furnished studios & 
2-room apartments with modern 

facilities & fully equiped kitchen area, 
satellite TV, private tel. line, multilingual 

reception, swimming-pool. 

CIX4DIN€S, your favoured partner 
since it was built in 1990 by the 'CERN' 
pension fund, offers special RATES for 

CERN employees. 

Visits & Reservations: 
34, rue de Genève 

01210 FERNEY-VOLTAIRE (France) 
Tel.: (33) 50 42 61 61 
Fax: (33) 50 40 91 24 

Only minutes away from 
Geneva's Centre 
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Top, on 15 December a one-day meeting at 
UNESCO headquarters in Paris featured a 
tribute to Pierre Auger, one of the founding 
fathers of CERN, who died in December 1993, 
aged 94. Auger's impressive career (January 
1994, page 34) was covered by J.C. Pecker of 
the Collège de France (right), European Space 
Agency Scientific Director R. Bonnet (centre) 
and M. Jacob, who spoke on Pierre Auger and 
CERN. 

Below, heavy ion heavyweights Hans Gutbrod 
(left) of GSI Darmstadt and Reinhard Stock of 
Frankfurt in jovial mood at the recent Ouark 
Matter 95 meeting in Monterey, California. The 
next issue will feature a report from this 
meeting, which included the first major public 
presentation of preliminary results from the 
lead beam run at CERN at the end of 1994. 

(Photo LBL) 

External 
correspondents 

Argonne National Laboratory, (USA) 
D. Ay res 

Brookhaven, National Laboratory, (USA) 
P. Yamin 

CEBAF Laboratory, (USA) 
S. Corneliussen 

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, (Russia) 

B. Starchenko 

KEK National Laboratory, (Japan) 
S. Iwata 

Lawrence Berkeley Laboratory, (USA) 

B. Feinberg 

Los Alamos National Laboratory, (USA) 

C. Hoffmann 

Novosibirsk, Institute, (Russia) 
S. Eidelman 

Orsay Laboratory, (France) 
Anne-Marie Lutz 

PSI Laboratory, (Switzerland) 
R. Frosch 

Rutherford Appleton Laboratory, (UK) 
Jacky Hutchinson 

Saclay Laboratory, (France) 
Elisabeth Locci 

IHEP, Serpukhov, (Russia) 
Yu. Ryabov 

Stanford Linear Accelerator Center, (USA) 
M. Riordan 

TRIUMF Laboratory, (Canada) 
M. K. Craddock 
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T H E D E P H Y B R I D P M T 

f DEP 
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wr , "̂cconas rise <ys 
^ //near with h\o>̂  ^ % •Con f i gu ra t i ons ' -

^ t / c a / l y f o C U S e d , r e s o \ ^ S 

^ ^ ^ t o - e i e c t r o : ^ unSe ; focused with \ °r
 J^a0a Noetic fields up to mote 

The DEP Hybrid PMT 
outperforms traditional 
PMT's in many challenging 
applications, such as 
Trackers and Calorimeters. 

7*< 
4? 

©EILFT 
DEP (B.V. Delft Electronische Producten) 
Postbus 60, 9300 AB Roden 
The Netherlands 
Tel.+31 -(0)5908 18808 
Fax +31 -(0)5908 13510 

o 
o 

\ / / / * ' 

' \ ' ' < 

European Synchrotron Radiation Facility 
INSTALLATION EUROPEENNE DE RAYONNEMENT SYNCHROTRON 

• • ; • 

In Grenoble, France, the ESRF has constructed a state-of-the-art storage ring for 6 GeV electrons to be operated 24 h/day as a high brilliance synchrotron radiation source 
in the field of X-rays. Financing of the ESRF is shared by twelve European countries. In September 1994, routine operation started with eleven beamlines, to be increased 
to 30 by 1998. The ESRF will thus support scientists in carrying out fundamental and applied research on the structure of condensed matter in fields such as 
Physics, Chemistry, Crystallography, 
Earth Science, Biology and Medicine, Surface and Materials Science. 

The Technical Services Division is in charge of general support functions such as design office, mechanics, vacuum, alignment, building and infrastructure. We are now seeking to 
recruit the: 

Head of the Vacuum Group (m/f) (ref. 6105) 
THE FUNCTION: The ESRF x-ray source includes an 850 m circumference electron storage ring and a large number of 50 m long beamlines. All of this equipment can only operate 
under ultra high vacuum (UHV) conditions. The reliability and quality of the UHV system must be of an outstanding level. The Vacuum Group, in charge of controlling and maintaining 
this UHV equipment, is staffed by three engineers and twelve technicians. The Group is also responsible for the design, manufacturing control, assembly and testing of new equipment. 
The ESRF is currently seeking to recruit the Head of the Vacuum Group, charged with all of the above installations. 
QUALIFICATIONS AND EXPERIENCE: The successful candidate will be a chartered engineer with sound experience in ultra high vacuum techniques. He/she will be familiar 
with the physicis of desorption, choice of materials, assembly techniques, vacuum monitoring in the 10" mbar range. The applicant will be required to demonstrate the ability to manage 
and coordinate the various activities covered by the Group. Experience in management of vacuum activities for particle storage rings would be considered as a major asset. 

The working language at the ESRF is English, knowledge of French is desirable. 

OUR OFFER: The ESRF offers you an interesting opportunity in an internatioal atmosphere. New staff coming from outside the Grenoble area benefit from installation allowances, 
non-French staff also benefit from an expatriation allowance in accordance with specific regulations. If you are interested, please send us a copy of your CV and a letter in English, 
and we will provide you with an application form. 

Deadline for returning the application forms: April 15 1995 
We are also recruiting: 

Beamline technician (BL25) High Energy Inelastic Scattering group ref. 2561 deadline 30/3/95 
Electronics Technician in the Power Supplies Group ref. 4544 deadline 15/4/95 

ESRF * Personnel Service * Ref. 6105 
BP 220 * F-38043 Grenoble Cedex 9 * FRANCE 
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TRIUMF 
MESON R E S E A R C H FACILITY 

University of Alberta 
Simon Fraser University 
University of Victoria 
University of British Columbia 
Competition #688-025 

Research Associate 
Nuclear/Particle Physics 

The Simon Fraser University group at TRI UMF invites applications 
fora Research Associate position with the HERMES expérimentât 
DESY. Responsibilities will include: data taking and further 
developments-of the HERACompton polarimeter; developmentof 
analysis software for semi-inclusive events; and participation in 
future upgrades of software and hardware. 

Applicants are required to have a recent Ph.D. in experimental 
subatomic physics. Experience in analyzing data from large 
intermediate/high-energy experiments with UNIX operating 
systems and a solid background in lepton-nucleus physics are 
essential. 

The successful candidate is expected to reside in Hamburg, 
Germany. The appointment will be made initially for one year and 
is renewable. Salary is competitive and depends on experience. 

Applicants should send curriculum vitae and the names of three 
referees before May 15,1995 quoting Competition #688-025 to: 
TRIUMF Personnel, 4004 Wesbrook Mall, Vancouver, B.C., 
Canada V6T2A3 

For further information contact O. Hausser 
(hausser ©triumf.ca). We offer equal employment 
opportunities to qualified male and female applicants. 

STONY BROOK 
S T A T E U N I V E R S I T Y O F N E W Y O R K 

POSTDOCTORAL RESEARCH 
ASSOCIATE 

EXPERIMENTAL PARTICLE 
PHYSICS 

Applications are invited for postdoctoral research associate positions 
to participate in the DO experiment at the Tevatron at Fermilab. The 
positions offer opportunities for hardware, software and physics 
analysis activities and could start immediately. The Stony Brook 
High Energy Group has been involved with the DO experiment since 
its conception. The experiment studies proton-antiproton collisions at 
a center-of-mass energy of 1.8 TeV, and is currently collecting large 
data samples. The group is actively involved in several analyses: top-
quark search, W and Z physics, searches for new phenomena, QCD 
and B physics. We are also working on the design and construction 
of detector elements and electronics for the DO upgrade. We are 
seeking candidates holding a Ph.D. or an equivalent degree in 
physics, with diverse experience in experimental particle physics. We 
strongly encourage applications from women and minorities. 
Interested applicants should send a curriculum vitae, a brief summary 
of research interests, and arrange to have at least three letters of 
recommendation sent to: 

Professor M. Mohammadi 
Dept of Physics, SUNY at Stony Brook 
Stony Brook, NY 11794-3800, USA 

SUNY at Stony Brook is an equal opportunity/affirmative action 
9 educator and employer. 

Advertisements in CERN COURIER 
Format A4 Monthly publication 

All advertisements are published in both English and French edi­
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charge. 

language versions accepted without extra 

Space 
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The cost of making films and of 
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Inquiries for Europe: 
Micheline FALCIOLA / CERN COURIER - CERN 
CH -1211 Genève 23 Suisse 
Telephone: 022/767 41 03 
Telefax 022/782 19 06 

Inquiries for the rest of the world: 
please see page III. 

UCL 

UNIVERSITY COLLEGE LONDON 

Department of Physics 
and Astronomy 

Lecturer in Experimental High Energy 
Particle Physics 

Applications are invited for the above position, to commence in 
October 1995. 

The HEPP group is a collaborator in the OPAL experiment at 
CERN and the ZEUS experiment at DESY. It is also actively 
pursuing a programme of physics studies and detector R&D work 
for the ATLAS collaboration at the LHC project at CERN and is 
developing proposals for future linear colliders. Some preference 
exists for candidates working in the area of HERA physics and with 
an interest in working on the ATLAS project. 

The successful applicant will be young, with an established record 
of research and the potential to become a leading researcher in the 
field. He/she will also be expected to show evidence of compe­
tence in teaching at undergraduate and postgraduate level. 

Applications, accompanied by a full CV including a statement of 
research interests, and the names and addresses of three ref­
erees, should be sent to Professor B.R. Martin, Head of Depart­
ment of Physics and Astronomy, University College London, 
London WCIE 6BT, to arrive not later than 12 April 1995. 

Working Toward Equal Opportunity. 
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LA FRANCE AU CERN 
4 - 6 AVRIL 1995 

Pour toute information ou inscription 
Merci de contacter : 

au CFME (Comité Français des Manifestations Economiques à l'Etranger) 
. Mme Khaiat : Tél. : (33.1 ) 40 73 32 42 
. Mme Cléro : Tél. : (33.1 ) 40 73 36 01 

Fax: (33.1)40 73 39 69 

au CERN 
. Mr Diraison : Tél. : (41.22) 767 45 85 

Fax : (41.22) 782 06 58 



For stable TOF measurements in 

150 ps at 1.5 tesla. 
Hamamatsu's Fine-Mesh PMTs for high-
magnetic fields incorporate a newly 
designed dynode structure. As a result, 
they operate stably without any special 
shielding even in magnetic environments 
up to 1.5 tesla. Time resolution on the 
order of 150 ps yields larger and more 
reliable TOF measurements. For detailed 
information on Fine-Mesh PMTs, just 
contact Hamamatsu Photonics at the office 
nearest you. 

H A M A M A T S U 
HAMAMATSU PHOTONICS KK., Electron Tube Center 
314-5, Shimokanzo, Toyooka-viliage, Iwata-gun, Shizuoka-ken, 438-01 Japan. 
TEL: 81-539-62-5248 FAX: 81-539-62-2205 TLX: 4289-625 

U.S.A.: Hamamatsu Corporation, T E L : 1 - 9 0 8 - 2 3 1 - 0 9 6 0 F A X : 1 - 9 0 8 - 2 3 1 - 1 2 1 8 
Germany: Hamamatsu Photonics Deutschland GmbH. T E L : 4 9 - 8 1 5 2 - 3 7 5 0 F A X : 4 9 - 8 1 5 2 - 2 6 5 8 
France: Hamamatsu Photonics France S.A.R.L. T E L : 33 - ( i ) 4 9 75 5 6 8 0 F A X : 33 - ( i ) 4 9 75 5 6 8 7 
United Kingdom: Hamamatsu Photonics UK Limited. T E L : 4 4 - 8 1 - 3 6 7 - 3 5 6 0 F A X : 4 4 - 8 1 - 3 6 7 - 6 3 8 4 

North Europe: Hamamatsu Photonics Norden AB. T E L : 4 6 - 8 - 5 9 0 3 2 1 9 0 F A X : 4 6 - 8 - 5 9 0 9 4 5 6 7 
Italy: Hamamatsu Photonics Italia S.R.L. T E L : 3 9 - ( 0 2 ) 9 3 5 8 1 7 3 3 F A X : 3 9 - ( 0 2 ) 9 3 5 8 1 7 4 1 
Spain: Hamamatsu Photonics Espana S.L. tel. 34-3 6 9 9 6 5 5 3 F A X : 34-3 5 8 8 1 9 6 6 


