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G R E E N 
CALORIMETERS? 

XP2081 
squeezes more resolution out of 
your next WLS/SCIFI calorimeter 

A complete range of green-extended PMTs 
PMT useful number luminous stability pulse t w 

cathode 
dia. 

of 
stages 

sensitivity 16h/0.3^A 1-0.1 mA linearity FWHM 

(mm) (jxA/lm) (%) (%) (mA) (ns) 
XP1981 15 8 110 1.5 1.5 80 3 
XP1901 15 10 110 1.5 1.5 80 3.5 
XP2961 23 8 110 2 2 80 2.8 
XP2971 23 10 110 2 2 80 3 
XP2081 34 10 135 1 1 150 7 
XP2201 44 10 120 1 1 150 8 
XP3461 68 8 140 1 1 200 4 

Stability 

Linearity 

Y7ity 

Consistency 

Economy 

Philips Photonics 
F-19108 Brive, France 
Tel. +33 55 863757 
Fax. +33 55 863773 

Philips Photonics 
Still setting the standard 
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IB dD C D m 1 
LABORATORY HV SUPPLIES... 
to 60 kV and 45 W 
High performance and low cost DC 
high voltage are now available for the 
lab bench with the EL Series of tightly 
regulated, low ripple, and highly sta
ble power supplies. Voltage ranges 
are 0 to 3 kV through 0 to 60 kV. Oper
ating features include low stored 
energy for safety and an automatic 
crossover from constant-voltage to 
constant-current regulation for protec
tion from overloads, arcs, and shorts. 
Glassman High Voltage 

IB m PL. 1 1 ,7. 1 m I 
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100 W POWER SUPPLY TO 60 kV 
3.5 in. and only 13 lbs. 
The EH Series offer 100 W high volt
age power supplies of superior qual
ity in a compact and low weight 
package and at an affordable price. 
Rack panel height is only 3.5 inches 
and weight 13 lbs. Standard features 
include local and remote control and 
monitoring, tight regulation, low rip
ple, and fast response. Voltage ranges 
are 0 to 1 kV through 0 to 60 kV. Posi
tive, negative, or reversible polarity 
models are available. 
Glassman High Voltage 

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

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

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

Innovations in high voltage power supply technology • • 

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

2 kW HV SUPPLIES TO 125 kV. 
only 8.75 in. and 47 lbs. 

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

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

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

# 

HV TO 75 kV AND 1000 W 
Rack panel height only 5.25 in. 
The WX Series of 1000 W regulated 
power supplies are available with DC 
outputs from 0 to 1 kV through 0 to 75 
kV. Rack panel height is only 5.25 
inches and weight less than 30 lbs. 
The Series WX is offered with a 
choice of dual analog voltage and 
current meters, dual digital meters, or 
with a blank panel for OEM/system 
applications. Positive, negative, or re
versible polarity models are available. 
Glassman High Voltage 
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TAKE CONTROL 
XFACEMAKER T MAKES 

YOUR INTERFACE BEHAVE. 
FAST. 

f 

XFaceMaker 2, NSL's powerful OSF/Motif" 
interface builder, is easily the fastest way to get 
the most out of Motif. And we do mean easily. 

Because with XFM2™ not only can you define 
the look of your interface using dialog boxes to 
specify resources: you can also program its 
behavior testing it immediately as you go. That's 
because our straightforward programming 
language makes it simple for you specify 
behavior using interpreted scripts. And you can 
generate non-interpreted, optimized C code or 
UIL™ that's executable and portable for the final 
application. Moreover it's extensible - you can 
customize and integrate XFM2 into youfown 
programming environment. 

It's this unique package of capabilities that 
makes XFM2 a design tool that's ten times faster 
than anything else around. Which means it not 
only cuts your development time dramatically: it 
also slashes your development costs. All you've 
got to do is be creative. \NDARD LOGICS 

Non Standard Logics, Inc. 99, Bedford St, Boston, MA 02111, 0. . JS • Fax: (617) 482 0357 

Non Standard Logics 57-59, Rue Lhomond 75005 Paris, FRANCE Tel: (33) (1143 36 7750 * Fax: (1) 43 36 59 78 
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Comment visiter le CERN 

Organized visits take place only on Saturdays, at 9.30 a.m., 
and/or 2.30 p.m. The visits last about three hours and are free. 
The minimum age limit is 16 years. 

Les visites commentees ont lieu seulement le samedi, a 9 h. 30 
et/ou a 14 h. 30. Elles durent environ trois heures et sont 
gratuites. La limite d'age minimum imposee est de seize ans. 

Please write or call: CERN 
Ecrire ou telephones Visits Organization / Organisation des visites 

1211 GENEVA 23 Switzerland 
Tel. 022/767 84 84 
Telex 419 000 CER 
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Under New Editorship... 

Executive Editor: 

Editors in Chief: 

Eberhard Keil, CERN 

S. Chattopadhyay, LBL 
N.S. Dikansky, Novosibirsk 
E. Keil, CERN 
Y. Kimura, KEK 
A.N. Skrinsky, Novosibirsk 

Aims and Scope: 
Particle Accelerators p rovides those involved in the research on, 
and the design, construction and operat ion of particle accelerators 
a much-needed channel of communicat ion. The journal publishes 
original articles on a variety of topics in theoretical and experimen
tal accelerator physics, and in accelerator technology. Topics in 
accelerator physics include particle-orbit theory, collective effects, 
impedances and wakefields, and analytical and computat ional 
techniques, as well as n e w accelerator concepts. Topics in accelera
tor technology include magne t design, the engineering of radio-
frequency and v a c u u m systems, pu l sed and dc high-voltage 
techniques, applications of cryogenics a n d superconduct ivi ty to 

A selection of recently published papers: 
The resistive-pipe wake potentials for short bunches 
O. Henry and O. Napoly 

The vector potential in accelerator magnets 
C.J. Gardner 

accelerators, accelerator ins t rumenta t ion a n d shielding, b e a m 
transport , and applications of accelerators. Authors of papers in 
experimental accelerator physics and in accelerator technology are 
particularly encouraged to submit t hem to Particle Accelerators. 
Review articles of ma tu re fields in accelerator physics and technol
ogy are also foreseen. 

Authors are encouraged to submit papers in LaTeX. This leads 
to more rapid and more accurate publication. Conventional 
manuscripts are also accepted, however-

Longitudinal beam compression for heavy-ion inertial fusion 
D. D.-M. Ho, S.T Brandon and E.P. Lee 

Design of a superconducting RFQ resonator 
/. Ben-Zvi, A. Lombardi and P. Paul 

Ordering information 
4 issues per volume. Current volume block 37-40. ISSN 0031-2460. 

Orders may be placed with your usual supplier or directly with 
Gordon and Breach Science Publishers, c/o STBS Ltd., P.O. Box 90, Reading, Berkshire RG1 8JL, U.K. 

SURVEYS IN HIGH ENERGY PHYSICS 

Editors in Chief: A.B. Kaidalov and M.I. Vysotsky (ITEP) 

AIMS AND SCOPE: 
Surveys in High Energy Physics will include the annua l Winter The topics covered b y the journal encompass particle physics, h igh 
Schools of Physics from the Institute of Theoretical and Experimen- energy nuclear physics and related subjects such as cosmology, 
tal Physics (ITEP) in Moscow. Also welcomed are papers on high astrophysics, muon-catalysis, etc. 
energy physics from the international scientific communi ty . 

SELECTED PAPERS: 
• Modern cosmology and physics beyond the standard model • The ideas of intermittancy and fractality as applied to multi-

A.D. Dolgov (ITEP) particle production 
I.M. D rem in 

• New trends in the investigation of antiproton-nucleus 
annihilation 
A.M. Rozhdestvensky and M.G. Sapozhnikov 

ORDERING INFORMATION 
Further information can be requested from Harwood Academic Publishers, c/o STBS Ltd., P.O. Box 90, Reading, Berkshire RG1 8JL, U.K. 

ISSN: 0142-2413 

ho harwood academic publishers 

OP chur • reading • pahs • Philadelphia • tokyo • melbourne 
l l l l l l g * » • 

VI 
79 Circle advertisement number on reader service form 

CERN Courier, July 1992 



Around the Laboratories 

*Fermi lab's Tevatron suppl ies 
the wor ld 's highest energy 
protons, at 900 GeV. The C E R N 
Courier regrets the error in the 
June issue stop press. 

STANFORD 
First SLC collisions 
with polarized 
electrons 

Collisions between polarized (spin-
oriented) electrons and unpolarized 
positrons began on 1 May at 
Stanford's SLC Linear Collider, less 
than three weeks after the new diode 
gun had been installed in early April. 
Polarization levels were typically 22 
percent at the SLC interaction point, 
and about a thousand Zs were 
logged to tape by the SLD detector 
during the May engineering run. 

Polarization levels of 25 percent 
have been routinely achieved with 

The SLD detector at Stanford's SLC Linear 
Collider is recording Z events from polarized 
(spin oriented) electrons. (Photo Harvey Lynch) 

the new polarized gun, in which 
circularly polarized light from a 
Candela Dye laser strikes a cesiated 
gallium arsenide photocathode (May 
1991, page 6). Substantially higher 
polarizations, close to 40 percent, are 
anticipated later this year when a 
tunable, longer-wavelength titanium-
sapphire laser comes into operation. 
The photocathode has a typical 
lifetime of about 100 hours before its 
quantum efficiency falls to 1.5 per
cent. At this point the photocathode 
is cesiated again, which takes sev
eral hours and restores its quantum 
efficiency to 6-7 percent. 

After a brief acceleration to 1 GeV, 
the electron spins are rotated by a 
superconducting solenoidal magnet 
into a direction perpendicular to the 
SLC damping ring. On exiting the 
ring, two more solenoids rotate the 
spins so that the electrons end up 
longitudinally polarized when they 
collide with positrons. Only minimal 

polarization losses are encountered 
during the entire process of spin 
rotation, acceleration in the linac, and 
transmission through the SLC arcs -
resulting in 22-24% polarization at 
the interaction point, measured by a 
Compton polarimeter. 

The SLC was operated in an 
engineering* mode during the entire 
month of May. This run had the twin 
goals of raising the luminosity and 
learning to work with polarized 
electrons. At periodic intervals during 
this run, the SLD collaboration was 
able to log data; collection rates 
reached 10-12 Zs per hour. By 
month's end the SLD physicists had 
logged about a thousand Zs to tape, 
while running with polarized elec
trons. The current SLC schedule 
calls for collisions with polarized 
electrons to continue at least through 
September. 

DESY 
HERA protons 
at 820 GeV 

On Friday 15 May at 7.25, a 85-
microamp proton pulse was acceler
ated in the 6.3 kilometre supercon
ducting ring of the DESY Laborato
ry's new HERA machine to the 
design energy of 820 GeV and 
stored.* 

This follows initial commissioning 
last October when HERA protons 
were taken from the injection level of 
40 GeV to 480 GeV (January/Febru
ary, page 12). 

HERA is the world's first electron-
proton collider, and its (non-super
conducting) electron ring was com
missioned in 1988, when beams 
were taken to 27.5 GeV. When the 
proton ring came to life last October, 
the electron ring came into action 
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The Gallex (gal l ium-based) 
solar neutrino experiment in 
the Gran Sasso underground 
Laboratory in Italy has seen 
evidence for neutrinos f rom the 
proton-proton fusion reaction 
deep inside the sun. A detailed 
report will be published in our 
next edit ion. 

again, with particles taken to 26.5 
GeV and initial evidence for electron-
proton collisions being seen. 

Earlier this year, the big Zeus and 
H1 detectors were moved into 
position to intercept the first HERA 
collisions, and initial results from this 
new physics frontier are eagerly 
awaited. 

HERA collisions 

During the night of 31 May - 1 
June, the HERA machine at 
the DESY Laboratory in 
Hamburg provided its first 
collisions between peak 
energy (820 GeV) protons and 
26.7 GeV electrons. A 35 
microamp proton pulse and a 
140 microamp electron pulse 
were stored and collided in 
both experimental areas. Initial 
luminosity was measured at 
1.5 x 1 0 2 per sq cm per s and 
both the H1 and Zeus detec
tors were able to record and 
measure collisions. The HERA 
experimental programme has 
begun. 

CERN 
LHC magnets 
With test magnets for CERN's LHC 
proton-proton collider regularly 
attaining field strengths which show 
that 10 Tesla is not forbidden terri
tory, attention turns to why and 
where quenches happen. If 'training' 
can be reduced, superconducting 
magnets become easier to commis
sion. Tests have shown that 
quenches occur mainly at the ends of 
the LHC magnets. This should be 
rectifiable, and models incorporating 
improvements will soon be reassem
bled by the industrial suppliers. 

New models are also being con
structed to test different designs as 
well as alternative components and 
materials. A design with individual 
single collared coils is particularly 
promising, allowing the coils to be 
sorted according to multipole errors 
prior to installation. More single 

aperture models are also foreseen to 
test coil and collar assemblies and a 
new conductor distribution will further 
improve multipole components. 

A number of other models and 
prototypes are being built elsewhere 
including a twin-aperture model at 
the Japanese KEK Laboratory and 
another in the Netherlands (FOM-UT-
NIHKEF). The latter will use niobium-
tin conductor, reaching for an even 
higher field of 11.5 T. At KEK, a 
single aperture configuration was 
successfully tested at 4.3 K, reaching 
the short sample limit of the cable 
(8 T) in three quenches. This magnet 
was then shipped to CERN for 
testing at the superfluid helium 
temperatures to be used at LHC. 

A full length twin-aperture magnet 
(TAP) built in industry has been 
tested at the French Saclay Labora
tory (May, page 5). This uses coils 
developed for the HERA supercon
ducting proton ring at DESY, Ham
burg, with a correspondingly lower 
central field. At 4.5 K the coils be-

At the French Saclay Laboratory, a high field 
twin aperture magnet of a type similar to that 
envisaged for CERN's LHC proton collider is 
prepared for tests. 
(Photo CEA Saclay) 

I 
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haved exactly as in the standard 
HERA magnets, going straight to 
98% of their short sample field, while 
at 2 K the short sample field of 8.3 T 
was reached after only four 
quenches. 

Manufacture of seven of the ten full-
size prototypes being built in Euro
pean industry is quite advanced, with 
three different variants of the me
chanical structure, collars and yokes 
being used. The first magnet, in its 
cryostat, is scheduled for delivery 
early next year. Some of these will be 
used in the half-cell string tests next 
year, seen as an important milestone 
for LHC progress. 

Meanwhile studies have shown 
how the LHC magnet lattice can be 
usefully optimized. The total length of 
LHC bending dipoles has been 
increased by five per cent, with each 
basic (half-cell) unit containing three 
magnets each 13.58 m long instead 
of four of 9.45 m as described in the 
original 'Pink Book' design. This 
reduces the magnetic field needed to 
hold the LHC beams in orbit while 
maintaining the maximum beam 
energy. 

The original design aimed at four 
magnets per half-cell because it was 
then thought important to have 
central correctors. These central 
correctors are now replaced by small 
magnets incorporated in the ends of 
each dipole. 

The new design requires fewer 
magnets (1152 instead of 1600) with 
correspondingly fewer connections. If 
training problems are confined to the 
ends of the magnets, longer ones 
should not be any harder to make 
(the US Superconducting 
Supercollider - SSC - uses magnets 
over 15m long). Fewer, longer 
magnets should also reduce produc
tion, testing and installation costs. 

L3 + 1 : LL Opt ion 

The muon option for the L3+1 idea for an LHC 
proton-proton collision detector could be set up 
rapidly from the existing L3 LEP electron-
positron collision detector. 

Lifted from L3 

Among the major Expressions of 
Interest for studying proton-proton 
collisions at CERN's LHC collider 
(along with ASCOT, CMS and 
EAGLE - May, page 1) is the 
L3+1 scheme. This is based on 
the existing L3 experiment at the 
LEP electron-positron collider, 
where much effort went into 
taking a detector which would 
eventually be compatible with a 
high energy proton collider. The 
LEP tunnel was built with two 
colliders in mind. 

For LHC operation, the L3 
structure would have to be lifted 

from its present position in the 
LEP beam to the LHC beam level 
about a metre above. Thus L3+1 
is an upgrade in more senses 
than one. 

For L3+1, two options are being 
studied, both making use of the 
L3 magnet and existing muon 
chambers. A configuration study
ing muons and electrons could be 
set up rapidly, while a second 
alternative looking at electrons, 
muons and gammas uses the 
large magnetic volume, with 
electromagnetic detectors 3 
metres from the interaction point. 
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all stainless steel 
T H E R M O S CONTAINERS 

8 - 1 0 - 1 2 - 1 4 - 1 6 - 1 8 1 

for exper iments , s torage, t ransportat ion 

double wall stainless steel * permanent high 
vacuum insulation * tight closing insulated cover 
* temperature range 70 to 470 K * 

European distributor: Dr. Ing. N. Eber & Co., 
CH-8103 Unterengst r ingen, Switzerland 
Tel: (01) 750 55 72 - Fax: (01) 750 55 81 

Several national distributorships open! 

w i e N e ^ 
VME • VXI 
CAMAC • 
FASTBUS 
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VME • Linear or switched-powered • 5 0 0 / 1 250 W . 
CERN/DESY-Specs • intelligent monitoring 

microprocessor controlled 
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d o w n t i m e s FAST 
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TRANSFORMER 
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trouble-free 
CRATE designs 
Special power supplies 
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BERGOZ makes 
Faster Current Transformers 
to monitor particle beams or 
currents at high voltage 
levels. Faster transformers 
are made by BERGOZ using 
specially annealed Cobalt 

alloys. Standard models have 178mm inner diameter, 
risetime-falltime < 1 ns and 1.25 V/A sensitivity. Special 
models can be as large as 300 mm, or very small. Other 
models can integrate picosecond risetime primary pulses 
with less than 1 % ratio error. 
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R E P I C Tokyo, Japan, Fax 03-3918-5741 • Tel 03-3918-5110 
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Anew setting for a CERN physics tradition. 
CERN Director General Carlo Rubbia 
inaugurates CERN's ISOLDE on-line isotope 
separator in its new home in a specially built 
experimental area at the 1 GeV Booster 
accelerator. 
(Photo CERN 51.5.92) 

Double celebration 

26 May was a double celebration at 
CERN - the formal opening of the 
ISOLDE on-line isotope separator at 
its new home at the 1 GeV Booster 
accelerator, and the twentieth anni
versary of the first acceleration of 
Booster beam to 800 MeV, the 
machine's nominal energy before its 
upgrade to 1 GeV in 1988. 

Introducing the proceedings, held in 
the new ISOLDE experimental hall, 
CERN Director General Carlo Rubbia 
sketched the evolution of the 
ISOLDE idea at CERN from initial 
thinking in the early 1960s and the 
commencement of operations in 
1967 at the 600 MeV 
synchrocyclotron (SC). 

After its distinguished career at the 
SC, closed in December 1990, 
ISOLDE now reemerges in its new 
Booster environment. The old SC 
was a stand-alone machine, never 
integrated into the CERN beam 
network, so with ISOLDE resited at 
the Booster all CERN's experimental 
facilities become interconnected. 

Rubbia pointed out how the 
Booster, after twenty years valiant 
work as a 'service' machine, now has 
its own experimental area, while the 
new ISOLDE benefits from the 
Booster's higher energies, pulsed 
beams and easier availability. The 
result demonstrates CERN's in
creased effectiveness, addressing 
wide scientific horizons and catering 
for a broad scientific community with 
an improved, and at the same time 
more economical, facility. Finally the 
Director General pressed the button 
to bring online the Booster beam for 
ISOLDE. 

Bjorn Jonson of Goteborg, Chair
man of the ISOLDE Experiments 
Committee, outlined the broad sweep 
of the new ISOLDE physics pro

gramme, where initial experiments 
approved last year (December 1991, 
page 3) have now been joined by 
four more. As well as exotic nuclear 
decays and nuclear properties, the 
ISOLDE programme covers particle 
physics topics such as searches for 
axions and heavy neutrinos, the very 
interesting new field of nuclear 
astrophysics to study how heavy 
elements could have been formed in 
supernovae, and specialist areas of 
nuclear solid state physics with 
implications for materials science, 
together with biophysics and nuclear 
medicine. In addition, the ISOLDE 
tradition of research and develop
ment work for new types of nuclear 
beams will continue. 

Nuclear Physics European Collabo
ration Committee (NuPECC) Chair
man Claude Detraz praised the 
achievements of international scien
tific collaboration and underlined the 

potential of new physics using 
radioactive ion beams, a topic high
lighted in the recent NuPECC report 
(March, page 1). With the advent of 
new nuclear beams, 'astrophysics 
becomes a laboratory science,' 
remarked Detraz, who looked for
ward to ISOLDE'S continued suc
cess. 

End of the line for 
L i n a d 
In May, CERN's oldest functioning 
machine, the L inad linear accelera
tor, was finally switched off after a 
varied career lasting 33 years. After 
several weeks this year providing 
sulphur ions, a typical final act 
included supplying oxygen ions to the 
nearby LEAR low energy 'antiproton' 
ring in some tests exploring the 
heavy ion beam cooling procedures 
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Examining CERN's linear accelerator prior to 
commissioning in 1959. This machine, later 
known as Linad, remained operational for 33 
years, and was finally switched off in May. 

which eventually will be needed to 
inject ions into the LHC ring to be in
stalled in CERN's 27-km LEP tunnel. 

Built using tried and tested tech
niques as the injector for CERN's 28 
GeV proton synchrotron, L inad 
came into action at its 50 MeV design 
energy in 1959. Despite its conserva
tive design, it surpassed all expecta
tions, going on to supply proton 

currents well above 100 milliamps. 
Despite these sterling perfor

mances, the machine began to show 
signs of wear and tear (or so people 
thought), and in 1973 construction 
began of a new linac, Linac2. This 
came into operation in 1978. 

L inad soon found a new role 
supplying beams of deuterons and 
alpha particles for subsequent 

acceleration, as well as test beams 
for the nearby LEAR ring. With the 
arrival of the compact r.f. quadrupole 
preinjector, the old Cockcroft-Walton 
apparatus could be taken away, 
liberating space in a linac area 
crowded by transfer lines. L inad 
was pushed back 12 metres and 
additional shielding installed, making 
for more comfortable conditions, and 
enabling installation work for the 
heavy ion project to proceed in 
parallel with normal PS working. 

Soon after came a proposal to 
embark on a new CERN experimen
tal programme using beams of 
oxygen ions. Despite a crowded 
schedule at CERN, the project got 
underway as a collaboration between 
CERN, the Darmstadt GSI Labora
tory (beam transport) and Berkeley 
(radiofrequency quadrupole 
preinjector). Grenoble was GSI's 
contractor for the ion source. The 
elements gradually came together, 
and the refurbished L i n a d , with 33% 
higher accelerating fields, came back 
online in June 1985. 

A few years later, an upgraded ion 
source, again supplied by GSI 
Darmstadt and built by Grenoble, 
was installed to supply experiments 
with sulphur ions. 

For the future, with experiments 
using still heavier ions, a new linac 
will be supplied by a collaboration of 
European and Indian laboratories, 
and with additional finance from 
Sweden and Switzerland (April, page 
10). 

See CERN at Seville 

A six-month fiesta is underway in the 
unique Spanish city of Seville, where 
the EXPO '92 World Fair opened in 
April. It was in Seville five hundred 
years ago that Columbus planned his 
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CERN features prominently in and around 
the 'Pavilion of the Future' at the EXPO '92 
World Fair in Seville.. A 25-metre mock-up 
of the tunnel for CERN's LEP electron-
positron collider has been erected outside, 
and the entrance hall of the building is 
adorned with a huge painting of an event from 
the Delphi experiment at LEP. 
(Photo CERN EM36.5.92) 

epic voyage of discovery. With 
discovery the theme of EXPO '92, 
science has much to contribute. 

CERN's particle physics research is 
a prominent feature of the 'Universe' 
exhibition in the 'Pavilion of the 
Future'. The hall is easy to spot 
because a 25-metre mock-up of the 
tunnel for CERN's LEP electron-

positron collider has been erected 
outside, and the entrance hall of the 
building is adorned with a huge 
painting of an event from the Delphi 
experiment at LEP. 

Inside the hall, 16 square-metre 
banks of spark chambers reveal 
the cosmic ray particle messengers 
from outer space. Alongside is a 
Charpak-type detector showing the 
activity from gently radioactive 
elements. 

The research tools of CERN are 
depicted with a huge aerial photo
graph on which LEP beams swirl 
and collide. LEP events from all 
four detectors - Aleph, Delphi, L3 
and Opal - explode on large TV 
screens and even at a tenth of 
the scale, a model of the L3 detec
tor communicates the size and 
complexity of modern physics appa
ratus. 

Dominating the wall of the exit hall 
is a spectacular 8-metre diameter 
back-lit photograph of the Aleph 
'rosette' with a laser beam, traversing 
the length of the hall, simulating the 
orbiting particle beams. Over seven 
thousand people a day are visiting. 

For more formal contacts, CERN 
also has a stand in the Ambiente 
Pavilion, where the emphasis is on 
technology. In view of its special 
contributions both to the expo and to 
European science, CERN has been 
accorded a special day on 30 Sep
tember - the anniversary of the 
signing of the CERN Convention in 
1954 and always looked upon as 
CERN's birthday. The 'CERN Day of 
Science' will feature a parade, 
'physics in the street' - a contact with 
the public, an award ceremony for 
young scientists, a televised debate 
on science and the future, and a 
ballet with the theme 'The birth of the 
Universe'. 

Canada's pavilion features the 
Sudbury Neutrino Observatory 
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project (January/February 1990, 
page 23). 

Join the fiesta! 

The CERN Accelerator School "Magnet Class 
of '92" on the lakeside at in the mid-March 
sunshine enjoying a brief beak from a crowded 
programme. 

Accelerator school 

Anyone eavesdropping on a techni
cal discussion among accelerator 
experts might be forgiven for thinking 
that their main business concerned 
the construction of huge electromag
nets of both the warm and cold 
variety. It might therefore come as a 
surprise to find that the recent course 
on Magnet Measurement and Align
ment organized by the CERN Accel
erator School (CAS) was the first of 
its kind in the CAS series of specialist 
courses. (There has been a crowded 
menu of schools on other topics such 
as superconductivity and 
radiofrequency.) 

But it was no surprise to find that 
the new topic turned out to be very 
popular. There were well over a 
hundred participants from almost a 

score of countries, eager to learn the 
arts of making and using search coils 
and using both Hall probes and NMR 
to make the numerous high precision 
measurements necessary to ensure 
that large accelerators perform as 
they should. The lectures also 
covered the basic classification of 
magnets and design theory as well 
as the state of the art in aligning 
them to their ideal geometry. 

The next CAS events are the 
General Accelerator School (7-18 
September) at Jyvaskyla in Finland 
and the Joint US-CERN School on 
electron-positron Factories (29 
October-4 November) at 
Benalmadena in Spain. The dead
lines for applications are 15 June to 
CASFIN@CERNVM.CERN.CH 
and 1 Aug to 
CASUS@CERNVM.CERN.CH 
respectively, or by fax to +41 22 782 
4836. 

ORSAY 
CLIO free electron 
laser 

CLIO - Collaboration for an Infrared 
Laser at Orsay"- is in operation and 
will soon provide a high peak power 
source of coherent infrared radiation 
with adjustable wavelength. 

Conventional lasers amplify light by 
exciting bound electrons. They 
generate light with a well defined 
wavelength, but some applications 
ask for a broad range of wave
lengths. This flexibility, together with 
massive intensities, is provided by 
free-electron lasers (FEL). 

CLIO at Orsay is the latest in a line 
such lasers. John Madey at Stanford 
in the mid 1970s was the first to 
demonstrate the idea. Since then, 
numerous FEL projects have seen 
the light of day in different parts of 
the world. Some 15 devices have 
'lased' so far. 

Two or three machines of the CLIO 
type are operating in the United 
States, while in Europe, there are two 
such machines: FELIX (20-100 
microns) in the Netherlands and 
CLIO (2-20 microns) in France. One 
is nearing completion at Darmstadt in 
Germany, and another, LISA, is 
under construction in Italy. 

CLIO began in 1987 as an initiative 
of Orsay's Electromagnetic Radiation 
Utilization Laboratory (LURE), in 
collaboration with LAL, the Linear 
Accelerator Laboratory, which con
tributed in a major way to the project 
(15-20 people). A French Atomic 
Energy Commission team was also 
involved. 

The electrons in CLIO'S laser drive 
beam are arranged in very short (10 
ps) microbunches grouped together 
in 'trains' of 10 microsecond bursts 
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Schematic of the CLIO free electron laser at 
the French Orsay Laboratory. From the left, 
electron gun, buncher, acceleration system, 
beam transport dipoles, undulator. The 
electrons in CLIO's laser drive beam are 
arranged in very short (10 ps) microbunches 
grouped together in 'trains' of 10 microsecond 
bursts (macropulses). In each burst the very 
intense and low emittance microbunches are 
separated by a few ns. 

20 a 160 ms 

42132 ns 

20 ms a 160 ms 

accelerator ^ Acc616ration 
lineaire 

4.8 m 

longueur de la cavite optique 

(macropulses). In each burst the very 
intense and low emittance 
microbunches are separated by a 
few ns. 

These electrons are routed towards 
an optical cavity (a space between 
two metallic mirrors) housing an 
undulator, a magnetic system con
sisting of a series of permanent 
magnets with alternating polarities 
which 'shakes' the electrons. These 
emit synchrotron radiation which, 
when coupled to the electron 
microbunches, trigger the resonant 
amplification process. This happens 
only if the electron microbunches and 
the light wave oscillating in the 
optical cavity are synchronized. 

The wavelength of the laser beam 

is inversely proportional to the square 
of the electron energy and depends 
also on the square of the maximum 
transverse magnetic field (adjusted 
by varying the distance between the 
poles of the permanent magnets). 
With the energy of the linear accel
erator and the undulator's magnetic 
field both adjustable, the wavelength 
range covered by CLIO will extend 
from 2 to 20 microns. The instantane
ous laser power can reach up to 10 
MW. CLIO will therefore be a coher
ent light source with potential use in 
different branches of research and 
industry such as molecular physics, 
photochemistry, surface and materi
als sciences, biology, etc. 

Compared with a conventional 

accelerator, a linear accelerator used 
as an electron source for a FEL 
includes specific features: energy 
spread less than 0.25%, low 
emittance, strong peak current (30 -
100 A), short microbunch duration 
( 1 0 - 2 0 ps), long macropulse dura
tion (some 10 microseconds), and 
large variations in average power 
and energy. 

The choice of technical parameters 
drew on experience gained by the 
LAL teams in the design and con
struction of the LEP pre-injector (LIL) 
for CERN, by the LURE team's work 
with storage rings and by the Los 
Alamos and Stanford teams in the 
United States that have already 
produced FELs in the same wave
length band. Beam dynamics simula
tion studies confirmed the choices. 

Injection is the most complex part of 
the CLIO accelerator since the 
performance of the laser depends on 
injection parameters. An electron gun 
provides nanosecond electron pulses 
with a 1A peak current to a 
prebuncher (r.f cavity resonating at 
500 MHz), followed by buncher (r.f. 
standing wave structure operating at 
3 GHz). The two devices shorten the 
electron pulses to produce 10 ps 
microbunches with 100 A peak 
current. 

A microwave travelling wave struc
ture operating at 3 GHz accelerates 
the microbunches to energies be
tween 30 and 70 MeV without alter
ing their characteristics. The neces
sary pulsed r.f. power is supplied by 
a 20 MW klystron produced by the 
Thomson company. 

The magnetic elements transporting 
the microbunches to the undulator 
minimize the transverse size of the 
microbunches and allows their 
trajectory in the undulator to be 
adjusted to optimize the interaction 
between the electron and light 
beams. It also helps send the beams 
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into the optical cavity without the 
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CEBAF 
Injector in operation 

Extensive 45 MeV injector testing 
has validated the basic supercon
ducting design of the 4 GeV accel
erator at CEBAF, the Continuous 
Electron Beam Accelerator Facility 
under construction in Newport News, 
Virginia. The injector has met all 
beam performance objectives, using 
production hardware and software 
similar to that being installed in the 
recirculating accelerator, including 18 
superconducting cavities in two and 
one-quarter cryomodules. 

The injector first reached 45 MeV in 
June 1991. More recently, continu
ous beam operation at 200 
microamperes and 45 MeV has been 
achieved, with specifications met for 
transverse and longitudinal emittance 
and momentum spread. Over 1500 
hours of 45 MeV operations have 
now been completed, mostly at 16 
shifts per week. Radiofrequency 
phase is controlled to within 0.03 
degrees, and amplitude to 3 x 10~5. 
Bunch lengths under 0.5 degrees are 
routinely obtained. Components have 
been thermally cycled between room 
temperature and 2 K several times, 
without performance degradation. 
Test results show excellent agree
ment with simulations. 

The CEBAF design uses an injector 
to fire into a racetrack of two 

Extensive 45 MeV injector testing has 
validated the basic superconducting design of 
the 4 GeV accelerator at CEBAF, the Continu
ous Electron Beam Accelerator Facility under 
construction in Newport News, Virginia. In an 
encouraging test of the CEBAF design, a 
temporary beam line (foreground) has recycled 
beam through the linac to reach 85 MeV. 

antiparallel recirculating linacs linked 
by recirculation arcs. (The scheme 
can be seen in the photograph on 
page 18.) 

Testing has included using a 
temporary beamline to recirculate 
beam through the injector's two 20 
MeV cryomodules to reach 85 MeV. 
Currents up to 55 microamperes 
have been recirculated, and energy 
recovery has been demonstrated at 
full accelerating gradient. 

Injector operation and the 
recirculation experiment continues 
through June. By mid-May, 7 of 20 
cryomodules had been installed in 
the first of the main accelerator's two 
antiparallel linacs, and preparations 
were beginning for initial linac tests. 
In tests prior to cryomodule assem
bly, cavity pairs continued to perform 
in excess of specifications, with 
mean usable gradient of 8.5 MV/m 
(the specification says 5 MV/m) and 
average resonance Q factor of 5.3 x 
10 (specification 2.4 x 10 ). 
CEBAF's first nuclear physics experi
ments are scheduled for 1994. 

electrons striking or destroying the 
mirrors. 

Construction and development of 
the accelerator and the optical parts 
took five years. After injector beam 
tests in late 1990, 1991 measure
ments of the electron beam passing 
through the undulator showed that 
the required standards had been 
reached. Lasering was observed on 
17 January this year at 4.8 microns; 
laser saturation at 8 microns was 
obtained on 18 February and a peak 
power of several megawatts on the 
microbunches was obtained a few 
days later. 

The results are very reproducible in 
the 5-10 micron band in the ground 
mode with a 60-70% gain at 8 mi
crons, a saturation time of 2-3 micro
seconds and a laser macro-pulse 
duration of some 8 microseconds. 
The yield obtained for the power 
transfer from beam to laser is some 
0.35% against a theoretical value of 
0.5%. CLIO can now be considered 
operational. Wavelengths lower than 
5 microns and higher than 10 will be 
obtained by regulating the machine's 
energy at 50 and 30 MeV respec
tively (in place of the present 
40 MeV). 

CLIO laser saturation at a wavelength of 
8 microns. 
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New data from the Beijing Spectrometer 
(BES) operating at the Beijing Electron-
Positron Collider (BEPC) at the Beijing 
Institute for High Energy Physics gives an 
improved mass for the tau lepton. 

BEIJING 
Tau data 

New data from the Beijing 
Spectrometer (BES) operating at the 
Beijing Electron-Positron Collider 
(BEPC) at the Beijing Institute for 
High Energy Physics (IHEP) sug
gests a more confident value for the 
tau lepton mass. 

BEPC provides 3-6 GeV electron-
positron collisions at 4-5 times the 
peak luminosity provided by the 
SPEAR electron-positron collider at 
SLAC (Stanford) which produced 
important physics discoveries in the 
1970s. 

Construction of the BES tau-charm 
detector was completed by Chinese 
physicists at IHEP and data taking 
began at the J/psi for detector shake
down and physics analysis in 1989. 
A Chinese-US collaboration was 
formed in January 1991 with physi
cists from IHEP and US groups to 
focus on data taking and analysis. 
(The US members are Boston, 
Caltech, Colorado State, MIT, SSC 
Lab, SLAC, UC Irvine, Texas/Dallas 
and Washington/Seattle.) The group 
recently completed an electron-
positron scan to measure the tau 
mass and is currently scanning for D 
(charm meson) pair production near 
threshold. 

In the Standard Model, the tau is a 
simple sequential lepton, the heavi
est of a trio including also the muon 
and the electron. However there has 
been a pattern of experimental 
inconsistencies which have led to 
some speculation that the tau might 
be more exotic. In particular there 
have been discrepancies between 
inclusive and exclusive branching 
ratios (the 'one prong problem') 
which now seem to be partially 
resolved in the light of new electron-

positron results from Cello at DESY 
and from the Aleph and Opal experi
ments at CERN's LEP collider. 

There has also been a disparity 
between the tau mass, its lifetime 
and its branching ratio into electrons. 
These three quantities are intimately 
related - the product of the tau 
lifetime and electronic branching ratio 
are proportional to the fifth power of 
the tau mass. The latter quantity is 
therefore vital to a good understand
ing of tau physics. Previously the 
accepted value for the tau mass was 
dominated by a measurement of 
1784+3-4 MeV made some time ago 
by the DELCO experiment at SLAC's 
PEP collider. 

The BES group therefore set out to 
make a fresh measurement of the tau 
mass, and preliminary results were 
presented by Nading Qi of IHEP at 
the April meeting of the American 
Physical Society in Washington 
(which also heard the new cosmic 
background radiation 'ripple' results 
from the COBE satellite - June, 

page 1). 
The tau pair production rate near 

threshold was measured by detecting 
muon-electron events, giving a 
preliminary tau mass of 1776.9 ± 0.4 
± 0.3 MeV, with approximately ten 
times the precision of the previous 
measurement. While this result 
reduces the discrepancy, it does not 
solve it and the precision of the BES 
measurement suggests the problem 
is not due to the uncertainty in the 
tau mass. 

BES data is being analysed on both 
IHEP and SLAC computers, and 
these efforts will be boosted by an 
Intelsat satellite-based communica
tions network between the two 
Laboratories, which will also improve 
contact between IHEP physicists and 
their collaborators at the SSC Lab, 
CERN and Fermilab. 

Future physics from the BES group 
will cover studies of D decays and 
charmonium as well as the tau. 

From Walter Toki 
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Physics monitor 
Neural networks can tell the difference. Top -
a simulation-trained neural network, tested on 
simulated (Pythia) quark and gluon jets, 
detects no variation with jet transverse energy. 
However when the network is tested on real 
jets (from the CDF experiment at Fermilab's 
tevatron proton-antiproton collider), the result 
slowly rises with transverse energy, consistent 
with the quark/gluon mixture becoming richer 
in quarks, as expected from the underlying 
theory. 
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Neural networks 

The 1980s saw a tremendous re
newal of interest in 'neural' informa
tion processing systems, or 'artificial 
neural networks', among computer 
scientists and computational biolo
gists studying cognition. Always on 
the lookout for new techniques, high 
energy physicists were not long to 
follow suit, and the first papers on 
applying neural networks to pattern 
recognition in particle tracking ap
peared in 1987 and 1988. 

Since then, the growth of interest in 
neural networks in high energy 
physics, fueled by the need for new 
information processing technologies 
for the next generation of high energy 
proton colliders, can only be de
scribed as explosive. 

In January, at the Second Interna
tional Workshop on Software Engi
neering, Artificial Intelligence and 
Expert Systems in High Energy and 
Nuclear Physics at La Londe-les 
Maures, Cote d'Azur, France (May, 
page 12) there were some 25 indi
vidual contributions on applications of 
neural networks in high energy 
physics in the Artificial Intelligence 
sessions. For comparison, at the first 
workshop in this series, in Lyon, 
France, in March, 1990, there were 
just two such presentations. 

Last year, CERN's first Neural Net 
Workshop, commissioned by Walter 
Hoogland and organized by Jacques 
Altaber and J.-P. Porte, included 33 
contributions on neural network 
applications in high energy physics. 

Artificial neural networks are data 
processing architectures with many 
simple processors, or neurons, 
operating in parallel. Usually ar
ranged in layered structures, these 
architectures are modeled on current 
understanding of pattern recognition 
in animal nervous systems. Neural 

networks are used in high energy 
physics as an algorithm for data 
analysis, and are also beginning to 
be used as hardware for triggering 
systems. 

In data analysis applications, the 
neural network algorithm is valuable 
for classification since it provides a 
good approximation to an optimal 
classifier (the Bayes classifier) with a 
minimum of computational overhead. 
In addition, the neural network can 
be 'trained' to recognize certain 
classes simply by presenting it with 
correctly classified examples, without 
specifying a precise algorithm. 

An example comes from the Delphi 
experiment at CERN's LEP electron-
positron collider. Electrons and 
muons are easily identified, so the 
relative decay rate of LEP's Z parti
cles into pairs of electrons and pairs 
of muons is well known. However 
measuring the relative decay rate of 

the Z into the five known quark 
species, (up, down, strange, charm, 
beauty) is considerably more difficult. 
The quark species must be inferred 
from the event topology and from the 
properties of the resultant particle 
jets. 

Neural networks use all the avail
able event information to construct 
feature variables which reliably 
identify the quark. The network, 
trained in simulations, is able to 
capture correlations in the input 
variables which would be difficult to 
find using a more traditional analysis. 
With the neural network technique, 
the Z branching ratios into the five 
known quark species have now been 
determined with errors of the order of 
only a few percent. 

A similar analysis of Aleph data at 
LEP compared neural network and 
conventional discriminant analysis for 
extracting b-quark events in Z de-
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cays, with encouraging results. 
People in L3 have looked at neural 
network possibilities for interpreting 
the output from the BGO crystals of 
their electromagnetic calorimeter. 

Another exciting result using a 
neural network in data analysis 
comes from the CDF experiment at 
Fermilab's Tevatron collider. A 
number of simulation studies have 
used neural networks to distinguish 
between jets resulting from quarks 
and jets resulting from gluons, but 
the Fermilab result hints at a reliable 
separation of these two classes of 
jets in real proton-antiproton collider 
data. 

This will be very important in 
searches for the sixth ('top') quark. 
Top quark-antiquark states will most 
often decay into quark jets, while 
background processes will predomi
nantly contain gluon jets. In the 
Fermilab analysis, a neural network 
was simulation-trained to tell quark 
jets from gluon jets using jet shape 
variables. The trained network was 
then applied to samples of jets from 
real proton-antiproton collisions. With 
neural networks, the probability of 
recognizing a quark jet among 
simulated gluon and quark jets does 
not vary sharply with the transverse 
energy of the jet. However using 
networks with real CDF jets, the 
quark jet probability increases stead
ily with jet transverse energy. This is 
consistent with the increasing fraction 
of quark jets at higher transverse 
energies expected from quantum 
chromodynamics. The measure
ments are continuing. 

Because of the parallel nature of 
neural computing, neural networks 
can be implemented as very fast 
electronic systems. With processing 
times less than a microsecond, it 
should be possible to implement 
sophisticated pattern recognition 
algorithms within the trigger hard-

At Fermilab, Bruce Denby (right) and Clark 
Lindsey fit a special chip to the neural network 
board attached to the readout motherboard of 
their drift chamber. In this pioneer neural 
network hardware experiment, muon track 
angles and intercepts are calculated on-line 
from the chamber's analog sense wire signals. 
The agreement between network and offline 
track fitting is excellent (below). 

ware of a high energy physics experi
ment. 

The first such application comes 
from a recent Fermilab test beam 
experiment, where a VLSI neural 
network chip was interfaced to the 
data acquisition system of a proto
type drift chamber. Drift time informa
tion from the sense wires, encoded 
as voltages, was passed to the 
neural network, which calculated the 
slope and intercept of the track 
traversing the chamber and sent this 
information back to the mother 
readout board to be read out with the 
rest of the event, without any dead 
time. 

Neural network hardware is also 
finding its way into other trigger 
systems. The CDF experiment has 

ETANN CHIP VS TARGET TRACK 

S E N S E WIRE ° NN TRACK - • 

DRIFT DISTANCE I FIT TRACK — 

INTERCEPT 

SLOPE 

O.Ocm 20cm 

three neural network triggers in place 
for its 1992 run: an isolated endplug 
electron trigger, an isolated central 
photon trigger, and a semileptonic B 
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2 TRD chambers 
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Preparing major new US nuclear physics 
facilities. Top, a view of the RHIC heavy ion 
collider being constructed at Brookhaven. 
Below, the CEBAF electron machine site at 
Newport News, Virginia. These facilities figure 
prominently in a recent US Nuclear Science 
Advisory Committee report which examines 
the evolution of US nuclear science over the 
next five years. 

particle trigger. 
Also at Fermilab's Tevatron collider, 

a group in the DO experiment is 
studying the use of neural networks 
in the muon trigger for the DO Muon 
Upgrade. A neural network trigger for 
H1 at DESY has been under devel
opment for some time and will be 
tested in the current run. Several 
R&D projects at CERN are looking at 
the feasibility of neural networks for 
LHC experiment trigger systems. 

Another application of neural 
networks under study is in adaptive 
control systems for accelerators. A 
group at SLAC recently simulated 
how a neural network control system 
could be trained both to emulate and 
control a section of beamline. 

These new artificial intelligence 
techniques could go on to play an 
important role in the acquisition and 
analysis of experimental data for the 
coming generation of proton 
colliders. 

From Bruce Denby and Clark 
Lindsey (Fermilab) and Louis Lyons 
(Oxford) 

US nuclear physics 
funding 

Because of restrictions in the federal 
budget, US science spending is 
coming under close scrutiny, with 
strong implications for the evolution 
of the nation's physics research. 
Recently the Witherell subpanel of 
the Department of Energy's High 
Energy Physics Advisory Panel 
(HEPAP) submitted recommenda
tions on how the US research scene 
could evolve pending commissioning 
of the SSC Superconducting 
Supercollider (June, page 3). 

While high energy US thinking is 
dominated by plans for the SSC, for 
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lower energy studies the goals are 
less clear-cut, and the funding 
agencies involved - the Department 
of Energy (DOE) and the National 
Science Foundation (NSF) - re
quested the Nuclear Science Advi
sory Committee (NSAC) to advise 
them on the implementation of a long 
range plan (through to 1997) for 
nuclear science. 

This called for the traditional three 
budget scenarios - a low one, with 
constant real dollars; a middle one, 
with constant inflation-corrected 
dollars; and an upper one with a real 
2-3% annual growth above inflation. 
NSAC appointed a subcommittee 
under John Schiffer of Argonne to 
come up with the recommendations. 

On the DOE side, presentations 
covered the RHIC heavy ion collider 
being built at Brookhaven, the 
CEBAF electron source under 
construction at Newport News, 
Virginia, the KAON beam factory plan 
at the Canadian TRIUMF Laboratory 
in Vancouver, and the LAMPF meson 
physics facility which came into 
operation at Los Alamos in 1972. On 
the NSF side, presentations were 
heard from university labs. 

The report was accepted by NSAC 
in April and sent on to the DOE and 
NSF. The Schiffer subcommittee 
endorsed the scientific priorities of 
the previous (1989) plan and laid out 
a modest base budget scenario 
through to 1997 which would permit 
essential scientific goals to be 
achieved. 

For DOE, this base budget scenario 
corresponded approximately to a 2% 
increase in funding, although some 
interim years overshot this modest 
increase. For NSF, the base budget 
foresaw 2% growth. 

The DOE section of report recom
mends that the construction of the 
new major facilities, CEBAF and 
RHIC, be completed without further 

delay to start their important research 
in a timely fashion. It also supports 
the Canadian KAON project, how
ever construction funds could only be 
liberated towards the end of RHIC 
construction. 

A phaseout of the Los Alamos 
Meson Physics Facility, LAMPF, 
threatened in the Congressional 
Budget for the next financial year, 
would affect what has been the major 
US nuclear facility for two decades. 
During this time its research has 
been scientifically productive, exploit
ing its beams of protons, mesons and 
leptons and providing fresh nuclear 
physics insights. 

At present, some first-rate and 
intellectually challenging experiments 
utilizing unique LAMPF features are 
almost ready to start and are likely to 
produce significant results in the next 
few years. Experiments like MEGA 
and LSND will have fundamental 
impact, while other research using 
LANSCE intense neutron beams 
have opened up new horizons in 
nuclear parity violation. 

For the intellectual integrity of the 
field and for reaping the benefits of 
major investments in money and 
manpower, the Subcommittee 
strongly recommends that means be 
found to keep the LAMPF facility 
operational until 1995. After that, its 
future would depend on the support 
from the numerous areas outside 
nuclear physics where LAMPF has 
made an impact, and on possible 
new nuclear physics initiatives. 

(For nuclear physics, the Congres
sional Budget Submission for Finan
cial Year 1993 includes increased 
construction spending for RHIC, 
while that at CEBAF naturally de
creases as the end of construction 
nears. The document also suggests 
terminating the Holifield Heavy Ion 
Research Facility at Oak Ridge and 
the Fast Neutron Generator at 

Argonne, together with completion of 
experiments leading to an orderly 
shutdown of the Bevalac at Berkeley 
as well as LAMPF at Los Alamos.) 

Even a modest budget growth of 
3% would allow one of several 
attractive new initiatives to be started 
in the next j ive years. However if 
there is no real growth, and if the 
continuing CEBAF and RHIC con
struction pace is maintained, the 
LAMPF programme would have to be 
terminated abruptly, with no chance 
of an 'orderly phaseout', and with a 
serious loss of science and of a 
recent investment in new experimen
tal capabilities, the report contends. 

With a declining real budget, exist
ing goals would be seriously compro
mised, the report continues, seriously 
damaging the research vitality of the 
field. LAMPF phaseout would be 
have to be accelerated and KAON 
participation abandoned, with the 
base budget reduced by roughly 
$150 million over five years. In 
addition, research funds would be cut 
by $40 million, operating budgets 
would be limited, and RHIC construc
tion stretched until 1998. Such a 
scenario would not provide the nation 
with the appropriate scientific return 
on the major investments in facilities 
and skilled manpower already in 
place, says the subcommittee. 

The NSF summary broadly mirrors 
the DOE findings. 

Whatever happens, the nuclear 
physics scene in the US will look very 
different by the year 2000, but the 
way this change comes about will not 
please everybody. 
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People 
and things 

SPACE 
More high energy 
gamma sources 

Ultra high energy (TeV) gamma rays 
have been observed by an interna
tional team working at the Whipple 
observatory in Arizona. These also 
correlate with some of the signals 
seen by NASA's big Gamma Ray 
Observatory (GRO) satellite 
launched by the Space Shuttle 
Atlantis last year. 

High energy gamma rays could help 
pinpoint sources of cosmic rays. 
However gammas are readily ab
sorbed by the upper layers of the 
atmosphere, and it was not until 1971 
that the first point gamma source was 
identified, in the Crab pulsar. Con
tinuing studies in the 1970s revealed 
more gamma sources, notably the 
puzzling 'Geminga' object in the 
Gemini constellation. 

To explore the gamma ray sky as 
never before, the GRO project began 
in 1978, and was finally launched on 
5 April 1991. GRO, at about 16 tons, 
is the heaviest scientific satellite 
launched to date (The Hubble Space 
telescope is 'only' 10.8 tons). 

GRO carries four instruments -
EGRET (Energetic Gamma Ray 
Telescope), COMPTEL (Compton 
Imaging Telescope), OSSE (Oriented 
Scintillation Spectrometer Experi
ment), and BATSE (Burst and Tran
sient Source Experiment), between 
them covering a wide range of 
energies. 

Soon after being switched on last 
year, COMPTEL registered a series 
of gamma ray bursts. Subsequently, 
in a series of International Astronomi
cal Union (lUA) telegrams, the 
EGRET and Comptel teams have 
have also reported a series of high 
energy gamma ray sources. 

(COMPTEL covers energies up to 30 
MeV, while EGRET continues into 
the TeV range.) 

In several hours of observation with 
a high resolution imaging camera at 
the Whipple 10-metre optical reflec
tor, a significant flux of extremely 
high energy gammas (above 0.5 
TeV) was picked up by a US/Ireland/ 
UK team. They were looking at 
Markarian 421, a compact object 
embedded in a giant elliptical galaxy 
120 Megaparsecs away. 

Meetings 

Physics Nobels at MIT for the 46th anniversary 
of MIT's Laboratory for Nuclear Science, 13-16 
May. Left to right, Henry W. Kendall (1990), 
Jerome I. Friedman (1990), Steven Weinberg 
(1979) and Samuel C.C. Ting (1976). 

This year's DESY Theory Workshop, 
from 28-30 September, will cover 
'Flavour physics'. Information from 
E.A. Paschos at Dortmund, e-mail 
UPHX01@DDOHRZ11. 

Among the physics topics in the 
comprehensive programme of 
European Research Conferences 
organized by the European Science 
Foundation jointly with the Commis
sion of the European Communities 
and the European Physical Society is 
Advanced Quantum Field Theory: 
Low Dimensional Field Theories, 
coordinated by R. Stora and to be 
held in Como from 23-27 September. 
Further information from Josip 
Hendekovic at the European Science 
Foundation, 1 quai Lezay-Marnesia, 
67080 Strasbourg Cedex, France, 
phone +33 88 76 71 35, fax +33 88 
36 69 87. 

(Photo Donna Coveney, MIT News Office) 
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to Great 
Lengths... 

BICRON 
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Yokohama 222 Japan 
Telephone: 045 (474) 5786 
Telefax: 045 (474) 5787 
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Large cross-sections 
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the measurements 
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C.N. Yang (centre) with his wife (right) and 
physicist Sau-Lan Wu at a dinner in 
Washington to celebrate his 70th birthday. 
Gauge theories and such things seem to be 
good for you. 

Laboratory 
correspondents 

Argonne National Laboratory, (USA) 
M. Derrick 

Brookhaven, National Laboratory, (USA) 
P. Yamin 

CEBAF Laboratory, (USA) 
S. Corneliussen 

CERN, Geneva, (Switzerland) 
G. Fraser 

Cornell University, (USA) 
D. G. Cassel 

DESY Laboratory, (Germany) 
P. Waloschek 

Fermi National Accelerator Laboratory, 
(USA) 

M. Bodnarczuk 

GSI Darmstadt, (Germany) 
G. Siegert 

INFN, (Italy) 
A. Pascolini 

IHEP, Beijing, (China) 
Qi Nading 

JINR Dubna, (USSR) 
B. Starchenko 

KEK National Laboratory, (Japan) 
S. Iwata 

Lawrence Berkeley Laboratory, (USA) 
B. Feinberg 

Los Alamos National Laboratory, (USA) 
O. B. van Dyck 

Novosibirsk, Institute, (USSR) 
V. Balakin 

Orsay Laboratory, (France) 
Anne-Marie Lutz 

PSI Laboratory, (Switzerland) 
J. F. Crawford 

Rutherford Appleton Laboratory, (UK) 
Jacky Hutchinson 

Saclay Laboratory, (France) 
Elisabeth Locci 

IHEP, Serpukhov, (USSR) 
Yu. Ryabov 

Stanford Linear Accelerator Center, (USA) 
M. Riordan 

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

TRIUMF Laboratory, (Canada) 
M. K. Craddock 

Above, neutrino specialists Fred Reines 
(left) and Ray Davis (right) received this 
year's Panofsky Prize of the American 
Physical Society (APS). They are seen here 
with APS President Ernest Henley. 

(Photos Maurice Jacob) 

Below, American Physical Society Presi
dent Ernest Henley congratulates Kurt 
Gottfried of Cornell on winning the APS 
Leo Szilard Award. 
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Laser and Part icle B e a m s 
Editor-in-Chief I" 
G H Miley, Director, Fusion Studies Laboratory, 
University of Illinois 

Laser and Particle Beams is an international journal 
which covers the generation, and the interaction with 
matter, of high intensity laser and particle beams. It 
also covers the physics of systems with high energy 
densities. Specific fields of interest include nuclear 
fusion, physical properties of hot dense matter and 
intense particle beams and optical (laser) beams from 
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publishing original articles, the journal publishes 
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Laser and Particle Beams (ISSN 0263-0346) is 
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FREEPOST*, T h e Edinburgh Building, 
Cambridge CB2 ibr, UK 
(*No postage stamp needed if posted in UK) 
In USA, Canada & Mexico, write to: 
Cambridge University Press, 40 West 20th 
Street, New York, ny 10011-4211, usa 

5077 l^J 

CERN Courier, July 1992 

96 Circle advertisement number on reader service form 

23 



PROFESSORSHIP IN EXPERIMENTAL PARTICLE PHYSICS 
The University of Bergen, Norway, invites applications for a vacant professorship 

in experimental particle physics at the Department of Physics. 

The professorship is in experimental high-energy particle physics, with the main aim of strengthening Bergen's 
participation in the research on electron-positron collisions at LEP/DELPHI at CERN. 
A detailed description of the subjet area and responsibilities involved, special duties and other conditions which will be 
of importance in making the appointment, are to be found in a separate specification which may be obtained on request 
from the Secretariat, Faculty of Mathematics and Natural Sciences, N - 5020 Bergen, Norway. 
Salary will be as defined by l.tr. 26 of the civil service scale, currently 293.757 NOK per annum gross. An obligatory 
contribution to the pension fund, currently 5.746 NOK per annum, will be deducted from this salary at source. 
The professor will be required to take part in teaching and examination duties as laid down in the applicable regulations, 
and must accept without compensation, changes in subject area, pension arrangements and retirement age as decided 
by law or by the King in Council. 
Women are particularly encouraged to apply. If the appointment committee finds several candidates to be approximately 
equally qualified, the rules contained in the Equal Opportunities Protocol for the University of Bergen, will be applied. 
Applicants should submit 5 copies of all scientific articles, published or unpublished, which they wish to be taken into 
consideration. In addition, candidates must provide 6 copies of a list giving publication details of this work submitted, 
together with 5 copies of their application and enclosures. 
The scientific articles should be numbered and sorted into 5 sets, and sent to the Secretariat of the Faculty of Mathematics 
and Natural Sciences, University of Bergen, within one month of the final date for application. Scientific articles in 
preparation on the application date, may be submitted within three months of the final date for application, provided that 
notice of this is given when the main body of the scientific production is submitted. 
The Procedural Rules for the Appointment of Professors at the University of Bergen will be applied.The application, which 
must contain complete information of education, previous appointments and other activities,should be addressed to 
"Det akademiske kollegium", and should be sent together with authenticated copies of relevant documents and a copy 
of the list of scientific articles to the 

Secretariat, Faculty of Mathematics and Natural Sciences, University of Bergen, 
N - 5020 BERGEN, Norway, by 15 August 1992. 

Max-Planck-lnstitut fur Physik 
Werner-Heisenberg-Institut 

Munchen, Germany 
We invite applications for two positions (Ph.D.) in 

Experimental HighEnergyPhyiscs 

The initial appointments are made for two years with the 
possibility of renewal up to a total period of five years. The 
positions are available now. 
Our group has been actively engaged in the design and 
construction of the H1 -detector for e-p collider physics at 
HERA. The H1-detector is ready for data taking. 
We expect that the persons appointed will participate in the 
operation of the H1-detector and the exploitation of its 
physics potential. Initially, the location of work will be at the 
experiment at DESY in Hamburg. 
For full consideration, applications must be received by 
August 31, 1992. Candidates should submit a curriculum 
vitae and arrange for three letters of recommendation to be 
sent to : 

Prof. G. Buschhorn 
Max-Planck-lnstitut fur Physik 
Werner-Heisenberg-Institut 
Postfach 40 12 12 
D - 8000 Munchen 40 
Germany 
(BITNET:GWB@DM0MPI11) 

Postdoctoral Research 
in 

Experimental High Energy Physics 
Department of Physics 

University of California, Riverside 

The Department of Physics invites applications for 

Postdoctoral Research positions in experimental 

high energy physics. The appointed individual is 

expected to participate in the on-going research 

projects of the group, which include the e+e~ exper

iment OPAL at CERN-LEP, the muon experiment 

RD5 at CERN-SPS, and the neutrine experiment 

LSND at LANL-LAMPF. Candidates, who are 

recent recipients of the Ph.D. degree, should submit 

a resumd and arrange three letters of recommenda

tion to be sent to Professor Gordon J. Van Dalen, 

Department of Physics, University of California, 

Riverside, CA 92521. The University of California 

is an Equal Opportunity, Affirmative Action 

Employer. 
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GUIDE TO RADIATION AND 
RADIOACTIVITY LEVELS AROUND 

HIGH ENERGY PARTICLE 
ACCELERATORS 

A. H. Sullivan 
European Laboratory for Particle Physics, CERN 

Contents 
Chapter 1 High energy Particle Interactions 
Chapter 2 Shielding for High Energy Particle Accelerators 
Chapter 3 High Energy Electron Machines 
Chapter 4 Induced Radioactivity 

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

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

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

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

P.O. Box 7 
Ashford Kent TN23 1 Y W 

England n t p . 6 . a i 
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Powered Crates 
NIM-Crates 
CAMAC Crates 
To CERN-Spec. 099a, 
500W, linear regulated. 
To CERN-Spec. 336, 
750W, switch mode 
regulated. 
Tested and accepted 
by CERN EP 

FASTBUS-Crates 
To CERN-Spec. F6852, 
3.300W, 3-phase input, 
switch mode regulated. 
Wes-Crate Power Supplies 
are distinguished by low 
noise and ripple. Electro-
magnetically shielded. 
Tested and accepted 
by CERN EP 
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VMEbus-Crates 
To CERN-Spec. V-422. 
Excellent electrical 
and mechanical 
performance for 
institute users. 
Tested and accepted 
by CERN EP 

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

Every CERN-Spec. so far 
has given rise to a CERN-
approved Crate from 
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L J e s - C r a t e s 
Telefon 0461 /7741 77 
Telefax 0461 /7741 41 
Telex 17 461 309 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-2398 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems SA, Avenue Wendt 16, 
1203 Geneva, Tel.: 022/44 7788, Fax: 022 /45 65 51 
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Beim Deutschen Elektronen-
SynchrotronDESY 
ist die Stelle eines/einer 

Wissenschaftlichen 
Mitarbeiters/in- promovierte/r 
Physiker/in 

fur Datenanalyse, Entwicklung und Bau von Detektorkomponenten 
fur die Erweiterung des ZEUS-Experimentes am DESY Elektron-
Proton-Speicherring HERA neu zu besetzen. Zu den Aufgaben 
gehoren weiterhin die verantwortliche Betreuung von 
Detektokomponenten von ZEUS wie etwa den HADRON - Elektron-
Separator, Mitgestaltung des Forschungsprogramms der ZEUS-
Kollaboration. 

Wir erwarten eine abgeschlossene Hochschulausbildung, 
Promotion, langjahrige Berufserfahrung auf dem Gebiet der 
experimentellen Hochenergiephysik, Interesse an aktiver 
Forschung auf diesem Gebiet, ausserdem die Fahigkeit zur 
Koordination von Mitarbeitern und zur vertrauensvollen 
Zusammenarbeit mit Physikers und Technikern. 

Es handelt sich urn eine unbefristete Stelle. 

Die Bezahlung und sozialen Leistungen entsprechen denen des 
offentlichen Dienstes. 

Wenn Sie gern in der aufgeschlossenen Atmosphare eines 
modernen Forschungsinstitutes arbeiten mochten, bitten wir urn 
Ihre schriftliche Bewerbung mit Angabe von Referenzen bis zum 
31. Juli 1992. 

Schwerbehinderte werden bei gleicher Eignung bevorzugt 
berucksichtigt. 

DEUTSCHES ELEKTRONEN-SYNCHROTRON - DESY 
Notkestr. 85 - D - 2000 HAMBURG 52. 

Tel. 0049-040 8998 3628. 

Tenure- t rack Facul ty Posit ion i n 
Exper imenta l H igh Energy Physics 

University of Kansas 
Applications are invited for a tenure-track faculty 
position in experimental high energy physics at the 
University of Kansas. The appointment wi l l be prefer
ably at the rank of Assistant Professor and wi l l begin 
as early as January 1993. The present high energy 
experimental group consists of 4 faculty, 2 postdocs, 
and several graduate students, and receives funding 
from the NSF and TNRLC. The group is studying e+e 
annihilations in the Upsilon energy region wi th the 
CLEO II experiment at CESR and is working on SSC 
physics through its memberships in the SDC collab
oration and the Rocky Mountain Consortium for High 
Energy Physics. The person appointed wi l l be encour
aged to participate in the ongoing research program. 
Applicants must have a Ph.D., research experience in 
experimental particle physics, and show a strong 
interest in teaching at both the graduate and under
graduate levels. Each applicant should submit a cir-
r iculum vitae including a statement of professional 
interests, and arrange for three letters of recommen
dation. Al l material should be sent to Prof. R. G. 
Ammar, Chairman, Department of Physics and Astron
omy, University of Kansas, Lawrence, Kansas 66045. 
Applications should be received by Sept. 15, 1992 for 
first consideration, bu t wi l l be accepted unt i l the 
position is filled. The University of Kansas is an equal 
opportunity/affirmative action employer. 

Group Leader 
Fast Electronics 

The Continuous Electron Beam Accelerator Facility 
(CEBAF) is a 4 GeV high intensity (200 microamp) high 
duty factor electron accelerator located in Newport News, 
VA, that will begin operations for physics research in 
1994. We have commenced a search for an engineer or 
physicist to establish and guide an Electronics Group 
devoted to developing state-of-the-art fast analog electron
ics for the various particle detectors used by the three 
large experimental halls. Extensive past experience with 
the development and use of such electronics is required 
as well as familiarity with small scale industrial produc
tion. The Electronics Group will be expected to work 
closely with the CEBAF Detector and Data Acquisitions 
Groups and the physics collaborations. This position 
offers a challenging opportunity to become a critical mem
ber of the Physics Division team developing exciting phy
sics capabilities for the 90's. The qualified candidate must 
have an advanced degree in electrical engineering or 
physics and at least ten years experience with the design 
of state-of-the-art experimental electronics equipment. 
CEBAF offers a very competitive total compensation 
package. Applicants should send resume with salary his
tory to: Employment Manager (PR3102), CEBAF, 12000 
Jefferson Ave., Newport News, VA 23606. Please specify 
position #PR3102 and job title when applying. CEBAF 
is an equal opportunity, affirmative action employer. 

a 'mm 

D i r e c t o r 
HIQH ENERQY 
PHYSICS DIVISION 

Argonne Nat iona l Laboratory invites 
inquiries and nomina t ions for the position of 
Director of High Energy Physics Division. T h e 
Director has overall responsibility for the scien
tific leadership and management of the high 
energy physics program. This includes experi
ments wi th detectors such as C D F and ZEUS, 
theoretical research, S D C detector develop
ment , and advanced accelerator research. 

Candidates should possess extensive expe
rience in e lementary particle physics including 
demonst ra ted success in ini t iat ing and leading 
research projects. Adminis t ra t ive experience 
and managerial skills are also important . 

All responses will be reviewed by a Search 
C o m m i t t e e chaired by Dr. T . Fields and 
should be mailed to : Rosal ie L. Bo t t ino , 

A p p o i n t m e n t s Officer, Box H E P - 9 9 1 3 7 -
8 8 , A r g o n n e N a t i o n a l Labora tory , 

\ 9 7 0 0 S. Cass A v e . , A r g o n n e , IL 
5 6 0 4 3 9 . A r g o n n e is an Equal 

£ Opportuni ty/Aff irmative Ac t ion 
Employer. 
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From 450 kilometers above 
k^S; the earth, NASA's Gamma Ray 

Observatory is increasing our 
understanding of the universe. 
And on three of its telescopes. 

7pnmaiy 
components / 
for gamma radiation detection. 

^•W:* BURLE photomultipliers 
: ^ y ^C^" . have been an integral part of 

space science for yeks, and 
v they'll be onboard the Mars 

Probe in 1994. Back, on earth, 
they're used in high-energy 
physics experiments (including 

many planned for the SSC), 
calorimeter experiments, 
geophysical exploration and 
medical analytical systems. 

Ifyour science calls for 
phdtomultiplier 
tubes, let BURLE 
help you take the 
lead. For more 
information, call us 

today in the United States at 
1-800-827-8823. In Europe, 
44-93-276-5666. 

B U R L E 
ELECTRON TUBES 

Photo: NASA 
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PCB / Schematic CAD - £98 
EASY-PC - For single sided and 
multilayer boards to 17"x17" with up to 
1500 IC's including surface mount parts. 
Phenomenally fast and easy to use. 
Over 12,000 copies sold. Needs PC/XT/ 
286/386, HERC/ CGA/ EGA/ VGA. Output 
to laserjet/inkjet/dot matrix printers, pen-
plotter, photo-plotter and NC Drill. Extra 
libraries available. Not Copy Protected. 

Logic Simulation - £195 
PULSAR - Full featured digital logic 
simulator for the PC/XT/AT/386, EGA/VGA 
allows you to test your designs quickly 
and inexpensively without the need for 
sophisticated test equipment. PULSAR 
includes the 74LS and CMOS 4000 
Series libraries. Other libraries available. 
Not copy protected. 

Analogue Simulation - £195 
ANALYSER III - NEW powerful linear 
circuit simulator has full graphical output. 
Handles R's,L's,C's, Bipolar Transistors, 
FET's, Op-Amp's, Tapped Transformers 
and Transmission Lines etc. Plots Input 
and Output Impedances, Gain, Phase and 
Group Delay. Covers 0.001 Hz to > 10GHz 
Not copy protected. 

B R I T I S H 

D E S I G N 

A W A R D 

For ful l info, phone, fax or use enquiry card 4 

Number One Systems Ltd. , 
REF: CERNC, HARDING WAY, SOMERSHAM ROAD, 
ST. IVES, HUNTINGDON, CAMBS, England, PE17 4WR 
Telephone: 0480 61778 (7 lines) Fax: 0480 494042 
International: + 4 4 480 61778 Credit Cards Welcome 
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DATA ACQUISITION 
Setting the New Standard in PC Data Acquisition 

AT-MIO-16F-5 Hardware 
• P C A T p l u g - i n d a t a a c q u i s i t i o n b o a r d 

• 2 0 0 k s a m p l e s / s e c w i t h 12-b i t 

r e s o l u t i o n a t g a i n s u p t o 100 

• T r u e s e l f - c a l i b r a t i o n 

• R T S P b u s fo r m u l t i b o a r d 

s y n c h r o n i z a t i o n 

• S o f t w a r e - c o n f i g u r a b l e 

NI-DAQ Software 

• D r i v e r for p r o g r a m m i n g u n d e r D O S 

a n d W i n d o w s 

- I n c l u d e d w i t h b o a r d 

• O v e r 100 c o m p r e h e n s i v e h i g h - l e v e l 

I / O r o u t i n e s , d a t a a n d b u f f e r 

m a n a g e r , a n d r e s o u r c e m a n a g e r 

• I n c l u d e s D A Q W a r e " 

G e t t i n g - S t a r t e d S o f t w a r e 

Call for Free 1992 Catalog 

kfT NATIONAL 
Ibf INSTRUMENTS® 

Software is the Instrument ® 

U.S. C o r p o r a t e H e a d a u a r t e r s 

6 5 0 4 Bridge Point P a r k w a y 

Austin, TX 7 8 7 3 0 - 5 0 3 9 

Tel: ( 5 1 2 ) 7 9 4 - 0 1 0 0 

( 8 0 0 ) 4 3 3 - 3 4 8 8 

(U.S. a n d C a n a d a ) 

Fax: ( 5 1 2 ) 7 9 4 - 8 4 1 1 

Call for Free DAQ Designer" Software 

Branch Offices 
AUSTRALIA 0 3 8 7 9 9 4 2 2 • BELGIUM 0 2 7 5 7 0 0 2 0 
CANADA 5 1 9 6 2 2 9 3 1 0 • DENMARK 4 5 76 7 3 22 
FRANCE 1 4 8 6 5 3 3 7 0 • GERMANY 0 8 9 7 1 4 5 0 9 3 
ITALY 0 2 4 8 3 0 1 8 9 2 • JAPAN 0 3 3 7 8 8 1921 
NETHERLANDS 0 1 7 2 0 4 5 7 6 1 • NORWAY 0 3 8 4 6 8 6 6 
SPAIN 91 8 9 6 0 6 7 5 • SWEDEN 0 8 98 4 9 7 0 
SWITZERLAND 0 5 6 2 7 0 0 20 • U.K. 0 6 3 5 5 2 3 5 4 5 

Product names listed a r e trademarks of their respective manufacturers. Company names listed a r e trademarks or t rade names of 
their respective companies. © Copyright 1992 National Instruments Corporation. All rights reserved. 
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Im Rahmen eines Kooperations-
vertrages zwischen der Universitat 
Hamburg und dem Deutschen 
Elektronen-Synchrotron DESY in 
Hamburg zur Durchfuhrung eines 
internationalen Forschungsvorhabens 
"Elektron-Proton-Reaktion mit ZEUS 
an HERA" suchen wir eine(n) 

WISSENSCHAFTLICHE(N) 
MITARBEITER(IN) 

promovierte(r) Physiker(in) 

- befristet fur 3 Jahre -

fur leitende Aufgaben im Rahmen des ZEUS-Daten-
akquisitionssystems, wie etwa den Ausbau des Ereignisbauers 
auf der Hard- wie Softwareseite. 

Wir erwarten eine abgeschlossene Hochschulausbildung, 
Promotion, langjahrige Erfahrungen auf dem Gebiet der 
Entwicklung, des technischen Aufbaus und der Programmierung 
vonVielprozessorsystemen hoher Datendurchsatzraten. Derartige 
Projekte sollten bereits selbstandig in Experimenten der 
Hochenergiephysik durchgefuhrt worden sein. Ausserdem wird 
die Fahigkeit zur Koordination und vertrauensvollen 
Zusammenarbeit mit den vielen inlandischen und auslandischen 
Physikerkollegen der ZEUS-Kollaboration erwartet. 

Wir bitten urn Ihre schriftliche Bewerbung mit Angabe von 
Referenzen bis zum 31. Juli 1992. 

Schwerbehinderte werden bei gleicher Eignung bevorzugt 
berucksichtigt. 

DEUTSCHES ELEKTRONEN-SYNCHROTRON DESY 
NotkestraBe 85, D - 2000 HAMBURG 52 

Tel. + 49 40 8998 3841 Oder 2329 

RICE 
Postdoctoral Fellowships 

Nuclear and High Energy Physics 

The T. W. Bonner Nuclear Laboratory has vacant positions for postdoc
toral fellows. We have a diverse research program with approved exper
iments at the SSCL (SDC), RHIC (STAR), FNAL (D0), CERN (SMC), 
and CEBAF (PR-89-024). Physics topics include spin effects at medium 
and high energies, the nucleon spin structure, searches for the top quark 
and Higgs boson, and strangeness production in heavy ion collisions. The 
group consists of seven experimental and two theoretical faculty, four 
postdoctoral fellows, and about fifteen graduate students. The style of the 
laboratory is that group members participate in several experiments. 

Rice University is a small private university, dedicated to excellence in 
the academic enterprise. The beauty and serenity of the campus, the 
proximity of dynamic Houston, the fourth largest city in the US, the 
temperate climate - all these contribute to making Rice an extraordinary 
location for study and research. An added attraction is the nearby SSCL, 
located 200 km north of Houston. An EO/AA employer. 

Resumes and three letters of reference to: B. E. Bonner, Director 
Bonner Nuclear Lab, Rice University, Houston, TX 77251-1892 

Fax: ( 7 1 3 ) 2 8 5 - 5 2 1 5 E - M a i l : B O N N E R @ R I C E V M l ; 
B O N N E R @ P H Y S I C S . R I C E . E D U ; F N B I T : : R I P H Y S : : B O N N E R 

Yale University 
Associate Research Phys ic is t 

H i g h Energy Physics 
The Physics Department invites applications 
for the position of Associate Research Physicist 
(post-doc). The research opportunities available 
to the successful candidate include the study of 
Z° Physics with the SLD Collaboration at SLAC, 
development of the data acquisitions for 
PHOBOS, an experiment which will study heavy 
ion collisions at both the AGS and RHIC at BNL. 
Interested candidates should send a C.V. and at 
least three references to Prof. Steve Manly, or 
Prof. Charles Baltay, Yale University, Physics 
Department, Box 6666, New Haven, CT 06511. 
Applications received by August 15,1992 will 
be assured of consideration. Yale University is 
an Affirmative Action/Equal Opportunity 
Employer. Women and minorities are 
encouraged to apply. 

Advertisements in CERN COURIER 
Format A4 Monthly publication 
All advertisements are published in both English and French edi
tions. Second language versions accepted without extra 
charge. 

S p a c e 

( p a g e ) 

7i 
72 

74 

A c t u a l s i z e ( m m ) 

w i d t h b y h e i g h t 

185 x 265 
185 x 130 
90 x 265 
90 x 130 

C o s t p e r i n s e r t i o n ( S w i s s F r a n c s ) 

1 
i n s e r t i o n 

1980 
1170 
690 

3 
i n s e r t i o n s 

1900 
1100 
630 

1830 
1040 
590 

1 0 
i n s e r t i o n s 

1730 
960 
550 

These prices include no entitlement to special placing. 
Supplement for: 
— one additional colour 
— Covers: 
Covers 2 and 3 (one colour) 
Cover 4 (one colour) 
Publication date 
Closing date for 
positive films and copy 

1500 SwF 

2000 SwF 
2500 SwF 
1 st of month of cover date 

1st of month preceding cover 
date 
The cost of making films and of 
translation for advertisements are 
charged in addition. 

Screen (offset) 60 or 54 Swiss (150 English) 
Advertisements cancelled after 
1st of month preceding cover 
date will be invoiced. 

These rates are effective for the year 1992. 
Inquiries for Europe: 
Micheline FALCIOLA/ CERN COURIER-CERN 
CH-1211 Geneva 23 Switzerland 
Telephone: 022/767 41 03 Telex 419 000 CER CH 
Telefax 022/78219 06 
Inquiries for the rest of the world: please see page III. 
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WHO'S AT THE SOURCE OF ENERGY FOR 
PARTICLE ACCELERATION AND FUSION? 
Thomson Tubes Electroniques! 

We're a world class supplier of very high energy 
sources for particle accelerators and plasma heating. 
Our innovative technologies and worldwide capability 
make us the right partner to meet your special needs in 
these areas. 

W e have the experience and expertise to design 
and manufacture solutions that perfectly meet your 
specifications: from tubes to amplifying chains and 
complete turnkey transmitters, as well as windows and 
other RF components. Of course, every solution 

benefits from advanced Thomson technologies guaran
teeing high performance, reliability and long life. 

That's why Thomson Tubes Electroniques has been 
chosen for some of the world's most recent and 
demanding projects: LEP, JET, TORE SUPRA, ESRF, 
ALS, LNLS... and others. 

O THOMSON TUBES 
ELECTRONIQUES 

"* France: BOULOGNE-BILLANCOURT 
o Tel.: (33-1) 49092828 
| Fax: (33-1) 46045209 

Italia: ROMA 
Tel.: (39-6) 6390248 
Fax: (39-6) 6390207 

Asia: SINGAPORE 
Tel.: (65) 2278320 
Fax: (65) 2278096 

Japan: TOKYO 
Tel.: (81-3) 32646346 
Fax: (81-3) 32646696 

BrasihSAO-PAULO 
Tel.: (55-11) 5424722 
Fax: (55-11) 61 5018 

Sverige:TYRES0 
Tel.: (46-8) 7420210 
Fax: (46-8) 7428020 

Deutschland: MUNCHEN 
Tel.: (49-89) 7879-0 
Fax: (49-89) 7879-145 

Espana: MADRID 
Tel.: (34-1)564 02 72 
Fax: (34-1)5641940 

India: NEWDEHU 
Tel.: (91-11) 6447883 
Fax: (91-11) 6453357 

United Kingdom: BASINGSTOKE 
Tel.: (44-256) 843323 
Fax: (44-256) 842971 

U.S.A.:T0T0WA, NJ 
Tel.: (1-201) 812-9000 
Fax: (1-201) 812-9050 

61 Circle advertisement number on reader service form 



NEWS RELEASE 
FOR IMMEDIATE RELEASE: June 2 1 , 1 9 9 2 
F O R M O R E INFORMATION, CONTACT: J o h n M c D o n o u g h 
8 0 0 - 2 5 1 - 9 7 5 0 / 6 1 5 - 4 8 2 - 4 4 1 1 

J * C.A.E.N. and C.E.S. HEP Instruments—Highly Regarded in Europe— 
Readily Available in North America through EG&G ORTEC 

Oak Ridge, TN. EG&G ORTEC announced today tha t Nor th Amer ican physic ists 
can obta in b o t h C A.E.N. and C.E.S. (Creative Electronic Systems) high-energy physics 
ins t rumenta t ion , technical support , and service f rom the Oak Ridge locat ion. 
C A.E.N. and C.E.S. are the leaders i n Europe for detector electronics and data 
acqu is i t ion systems, respectively. CA.E.N., of Viareggio, Italy, specializes i n f ront-end 
detector electronics i nc lud ing high-voltage systems. C.E.S., of Geneva, produces VME, 
CAMAC, and FASTBUS interfaces as wel l as complete VME-based computer systems 
for physics research. The combina t ion of C A.E.N. and C.E.S. provides a complete ^ 
so lu t ion f rom detector to computer. 
EG&G ORTEC, w i t h a weal th of experience i n serving the nuclear research 
communi ty , w i l l be the focal po in t for service and support . 
Product Manager J o h n McDonough, who has twelve years' experience i n the f ield of 
high-energy physics, is ready to discuss bo th your present and fu tu re 
i ns t rumen ta t i on needs. Please call h i m i n Oak Ridge (800-251-9750, 
FAX 615-483-2177). 
EG&G ORTEC is a subsid iary of EG&G, a FORTUNE 200 company based i n Wellesley, 
Massachusetts, w h i c h specializes i n h i g h technology and i ns t rumen ta t i on for 
commercial , indus t r ia l , and governmental customers. Presently i n i ts 32nd year of 
operat ion i n Oak Ridge, Tennessee, EG&G ORTEC manufactures rad ia t ion detectors 
and associated electronic modules, p lus ins t ruments and systems for rad ia t ion 
detection, measurement, and analysis. JkJM 

CREATIVE ELECTRONIC SYSTEMS 
n 

HOTLINE 800-251 -9750 
^K^EGzG NUCLEAR INSTRUMENTS 

100 Midland Road, Oak Ridge, TN 37831-0895 U.SA • (615) 482-4411 • Telex 6843140 EGGOKRE • Fax (615) 483-0396 
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