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• High performance, precision and speed 
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• Rigid environmental testing 

• Worldwide design assistance and tech­
nical support 

• Expandable and upgradable 

The next time you need precision, speed 
and density in research-grade electronics, 
call LeCroy and don't get left in the DARK! 
LeCroy electronics for the physics 
research community for over 20 years . . . 
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\ NATIONAL ELEKTRO 
NORSK KABEL 
NATIONAL TRANSFORMER 
DATAKABLER 

•COM TRONDHEIM 
(COM ODDA 

3K DATA 

TEREX 

Electrical installation work (low and 
high voltage)-power-, rectifier and try 
type transformers - cables - telecom­
munication equipment - switchbo­
ards. 

: CAD/CAM electronics PCB design. 
: Manufacture of single- and double 

sided PCB's. 

: Computers with peripheral equip­
ment. 

: Specialist in high performance gra­
phics. Boards, monitors and software. 

SEEM POWER 

S T K 

STEINSVIK 

: Laboratory Supplies, 0-32(64)V, 
100 (50)A 

: Battery Chargers 12-24-48 V, 600 W 
or larger 

: Switch-mode AC/DC, DC/DC, DC/AC 
Converters 

: Custom built Power Supplies for In­
dustrial and Military Applications. 

: Electrical power cables. 
Communication cables. 
5500 BCS integrated services busi­
ness communication systems. 

: Components for jet engines and gas 
turbines. 

EXPORT COUNCIL OF NORWAY: Organizer of the joint presentation. 



F A S T B U S . . . 
T R Y U S 

AVAILABLE NOW: 
IN ALL. . . 57 ITEMS ON OUR PRODUCT LIST 

FROM PRODUCTION: 
t ry . . . t h e F 2 5 0 S T A T E GENERATOR 

t h e F 8 2 0 SCANNER PROCESSOR 

t h e F 9 0 0 SEGMENT INTERCONNECT 

t h e F 1 8 0 CABLE SEGMENT TRANSCEIVER A U X . CARD 

AVAILABLE SOON: 
t h e F 9 3 0 BLOCK MOVER II (as f r o m March 1988) 

t h e F 4 3 2 T D C T IME-TO-DIGITAL CONVERTER (July 1988) 

... and more 

If you haven ' t received our latest Price List 

PLEASE CALL or CONTACT US NOW! 

KINETIC SYSTEMS INTERNATIONAL 
3, chemin Taverney , CH-1218 Le Grand-Saconnex, Geneva, Swi tzer land 

Te l . (022) 9 8 4 4 4 5 • F A X (022) 9 8 0 5 2 5 • Telex 2 8 9 6 2 2 

In G e r m a n y : Dr. Fred Bloennigen, Mozar ts t rasse 2 1 
D - 7 8 0 0 Freiburg im Breisgau (tel. 0 7 6 1 3 3 265) 
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FROM SPECTRUM CONTROL GmbH 

To Enhance Your Data Collection System 
Quad Fastbus Line Drivers 

• High speed driving of differential 
multidrop bus. 

• Extreme package density. 
• High speed - t r = 2ns- t f = 2.5ns. 
• Reliable hybrid circuit design. 
• Proven performance in high speed 

data collection systems at several 
nuclear research laboratories. 

• Off-the-shelf delivery. 

SPECTRUM CONTROL GmbH 

FOR MORE DETAILS, ASK FOR ENGINEERING BULLETIN 27-0027-73. 
Your Contact in the U.S.A.: SPECTRUM CONTROL, INC. 

2185 West Eighth Street, Erie, PA 16505 U.S.A. 
Phone (814) 455-0966. TWX 510-699-6871. FAX: (814) 455-2550. 

In Europe: SPECTRUM CONTROL GmbH, a subsidiary of Spectrum Control, 
Hansastrasse 6, D-8540 Schwabach, West Germany 
Telefon (09122) 795-0. Telex 625008. Telefax (09122) 795-58 

Inc. 
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Around the Laboratories 
On 8 February the 27 kilometre LEP tunnel 
excavation was completed with an explosion 
clearing away the last rubble from the trou­
blesome section under the Jura. CERN Direc­
tor General, Herwig Schopper, and LEP Pro­
ject Leader, Emilio Picasso, cut the symbolic 
ribbon opening the route to electrons and 
positrons all around the ring. 

(Photo CERN 139.2.88) 

CERN 
LEP progress 

With installation work in the first 
completed section of CERN's LEP 
electron-positron collider pushing 
ahead at top speed, the final break­
through in the 27 kilometre tunnel 
was made deep under the Jura 
mountains early in February after 
more than four years of herculean 
toi l . 

Less than t w o years after the of­
ficial groundbreaking ceremony by 
Presidents Frangois Mitterrand of 
France and Pierre Aubert of Swit­
zerland in September 1983, excav­
ation work for the access shafts 
and underground caverns was well 
advanced, and tunnelling machines 
came into action. Problems wi th 
water seepage in the section deep 
under the Jura mountains slowed 
down progress in that area, but the 
impact on the overall schedule was 
minimized by embarking on ma­
chine installation in the completed 

art of the tunnel, wi th French 
Premier Jacques Chirac and Swiss 
President Pierre Aubert putting the 
first magnet in place last June (see 
July/August 1987 issue, page 1). 
Injection of a beam from the neigh­
bouring SPS synchrotron into the 
first section of LEP is scheduled for 
July of this year, and first electron-
positron collisions for July 1989. 

The pace also quickens for final 
assembly of the four giant detec­
tors Aleph, Delphi, L3 and Opal for 
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and Delphi and Opal are not far be­
hind. 

A notable 1987 milestone was 
the completion and delivery of the 
coils for the experiments' huge 
magnets. Aleph's 5 metre-diameter 
superconducting coil arrived first, 
after its overland journey from Sa-
clay (see July/August 1987 issue, 
oage 14). Delphi's superconducting 
6oil, slightly bigger, arrived in De­
cember after an epic trip over land 
and water from the UK Rutherford 
Appleton Laboratory (see Decem­
ber 1987 issue, page 23). 

CERN and Munich's Max Planck 
Institute developed special instru­
mentation for measuring the mag­
netic field inside both these coils, 
the uniformity of which is import­
ant for the central detectors to be 
mounted inside. 

Built at CERN, Opal's 4 metre-di­
ameter conventional magnet coil 
was put through its paces in De­
cember, attaining its nominal pow­
er of 5 Mwatts (7000 amps) wi th­
out mishap. 

The 1000 tonnes of octagonal 
bindings for L3's 16 metre-wide 
'magnetic cave' have gradually 
been taking shape at CERN, and in­
stallation underground got under­
way in January. 

(Top) The 5 metre superconducting coil for 
the Aleph experiment at CERN's LEP elec­
tron-positron collider is eased into its yoke. 
The coil was built at Saclay and the yoke 
put together by Italian industry in Milan. 

(Photo CERN X481.7.87) 

(Middle) Delphi's 6.2 metre diameter super­
conducting coil, the largest in the world, ar­
rives at CERN from the UK Rutherford Ap­
pleton Lab. 

(Photo CERN X027. 12.87) 

(Below) The 4 metre-diameter coil for the 
OPAL experiment performed well in power 
tests. 

(Photo CERN X235.12.87) 
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CHINA 
First circulating 
particles 

Following production of China's 
first positrons, the new BEPC Beij­
ing Electron-Positron Collider con­
tinues to make good progress, 
wi th first beams injected into the 
240 metre storage ring. 

BEPC is designed to take elec­
tron and positron beams to be­
tween 2.2 and 2.8 GeV, fed by a 
1.6 GeV linac. After a big push last 
year to install components for the 
ring, a test was made in December 
to inject 1.15 GeV beam (pulse 
current 200 mA) from the linac. 

Excitement was high as the 
monitor showed the beam making 
five complete turns, although some 
remaining problems wi th the radio-
frequency system prevented the 
beam from being stable. 

Spurred on by this success, the 
BEPC team is working to stabilize 

A magnet cell of the new BEPC Beijing Elec­
tron-Positron Collider. 

the energy of the linac beam, im­
prove the storage ring systems (in­
cluding realigning all the compo­
nents), and fully commission the 
radiofrequency. It is hoped to have 
stable beams stored by the sum­
mer, wi th electron-positron colli­
sions by the autumn. 

The monitor shows the first (as yet unsta­
ble) circulating beams in BEPC. 

FERMILAB 
Looking to upgrade 

Fermilab is looking to upgrade the 
Tevatron, already the wor ld 's high­
est energy machine both for fixed 
target work antl for proton-antipro-
ton collisions, the goal being to im­
prove the beams and reach a lumi­
nosity of 5 x 1 0 3 1 cm" 2 s" 1 . (The 
luminosity of a colliding beam ma­
chine is the number of particles per 
second circulating in one beam 
multiplied by the average number 
of intercepted particles per unit 
transverse area in the other beam. 
When multiplied by a specific reac­
tion rate, it gives the average num­
ber of events per second for that 
reaction.) 

The initial project to convert the 
superconducting Tevatron into a 
collider had a luminosity goal of 
about 1 0 3 0 . Commissioned for 
fixed target operation in 1983, the 
Tevatron's initial 1.6 TeV collision 
energy events were observed in 
October 1985 wi th a luminosity of 
about 1 0 2 4 . Fermilab Director Leon 
Lederman described it as 'the 
wor ld 's lowest recorded luminosi­
ty ' . Since then the figure has 
climbed five orders of magnitude to 
1 0 2 9 . The proposed upgrade goes 
a factor of 50 above the Tevatron 
collider's initial goal. 

This requires three things -
smaller beams (reducing the emit-
tance); going f rom the present 
three bunch mode to 'multi-bunch' 
operation, wi th about 144 stored 
bunches; and increasing the num­
ber of antiprotons significantly. 

Initial steps toward multi-bunch 
operation have already been made. 
Studies of helically separated 
counter-rotating beams are current­
ly in progress, the idea being to in­
stall electrostatic separators. The 
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CRYSTAL BALLS? 
XP3462! 
The unique answer to crystal ball 
requi rements. Deve loped for KfK 's 
neutr ino exper iment , 
the XP3462 offers a combinat ion of rise 
t ime and energy resolut ion unequal led 
by other 3" PMTs. 

t r = 3 ns, anode pulse rise t ime for delta-function light pulse 
r e = 1 o% for 5 7 C o and 3" x 3" Nal (Tl) scintillator 
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Plastic ball photo courtesy of LBL/GSI 
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CERAMIC/METAL SEALS FOR HIGH TECHNOLOGY I 

_ 
19, rue Poliveau 75005 Paris Tel. (1) 43 .31 .95 .15 Telex 206679 F Telefax (1) 43 .31 .82 .66 

INSTRUMENTATION FEEDTHROUGHS • VACUUM TIGHT FEEDTHROUGHS 

QUARTEX TMJ FEEDTHROUGH SERIE 

Electrical datas : 

Voltage rating : 600 V 
Breakdown voltage (20°C) > 2000 V 
Current rating : 1A 

Environmental temperature range : 
Cryogeny to 500°C 

Mechanical datas : 
Construction : Stainless-steel 304 L Body 

Kovar pins (Gold plated) 
Ceramic : 9 7 % purity 
Helium leak tight < 10" 9 a tm/cm 3 /S ' 

4 types available : 1 2 - 1 7 - 27 - 37 pins 
Compatible connector : JAEGER miniature serie 
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A view of Fermilab with the circular Booster 
area and triangular Antiproton Complex in 
the foreground, and the Main Ring/Tevatron 
tunnel on the right. 

CERN experience with separated 
beams in the SPS provides valuable 
guidance. 

A second significant step is the 
proposed upgrade of the linac, 
boosting its output f rom 200 MeV 
to 400 MeV by equipping roughly 
half of the machine wi th higher ac­
celerating gradient structures. The 
higher injection energy would re­
duce unwanted space charge ef­
fects on the beam emittance. 

A third step would be the addi­
tion of tvyo new 20 GeV rings. The 
first (called the Post-Booster) 
would sit between the existing 8 
GeV Booster and the Main Ring, 
taking 8 GeV protons f rom the 
Booster and injecting them into the 

Main Ring at 20 GeV wi th a signifi­
cantly smaller beam emittance. 
Studies predict much improved 
Main Ring performance resulting 
from the combination of a smaller 
beam and better magnetic field 
quality. The second 20 GeV ring 
(called the Antiproton Depository) 
would increase the number of anti-
protons by about a factor of ten. In 
this new scenario, the Accumulator 
would continue in its present role, 
cooling and stacking antiprotons, 
then transferring them to the new 
Depository for cooling and storage 
while the Accumulator stacked 
fresh batches. Wi th a suitable num­
ber of antiparticles accumulated, 
they would be accelerated to 20 

GeV and transferred to the Main 
Ring and ultimately to the Teva­
tron. Also 'used' antiprotons (emit­
tance diluted by interbeam scatter­
ing) could be decelerated in the Te­
vatron and Main Ring and put back 
into the Depository for later reuse. 

Portions of the project could 
conceivably be funded in the next 
US financial year. 

New tagged 
hadron beam 
E769 is a new Fermilab fixed target 
experiment studying the production 
of charmed particles by hadron 
beams at the Tagged Photon Spec­
trometer. It is a collaboration of 
Centro Brasileiro de Pesquisas Fisi-
cas, Fermilab, Northeastern, Toron­
to , Tufts, Wisconsin and Yale. Dur­
ing the previous fixed target run, 
the Tagged Photon Spectrometer 
was host to experiment E691 (pho-
toproduction of charmed particles) 
which accumulated the wor ld 's lar­
gest sample of reconstructed 
charm decays (see November 
1986 issue, page 29). 

Since then there have been 
some major additions for the new 
experiment. The first is the reconfi­
guration of the beamline leading to 
the experimental hall. The elec­
t ron/ tagged photon beam has been 
redesigned to transport instead 
250 GeV pions, kaons, and pro­
tons to the spectrometer. A new 
beamline Transition Radiation De­
tector (TRD) and a Differential 
Isochronous Self-Focusing Cheren-
kov Counter (DISC) were a major 
part of this effort. The DISC is be­
ing operated at the upper limit of 
its useful momentum range to pro­
vide a positive tag for charged 
kaons. Its high quality optics allow 
the separation of kaons from pions 
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Particle identification by transition radiation 
detectors (TRD) and Cherenkov cells for a 
new 250 GeV beam at Fermilab. 

and protons by discriminating 
among the angles at which these 
particles produce Cherenkov light, 
a difference of only 0.069 millira-
dians for pions and kaons at 250 
GeV. The TRD was specially de­
signed for E769 and uses 24 iden­
tical chamber-radiator assemblies, 
wi th a stack of 200 polypropylene 
sheets equally spaced over 50 mm 
making up each radiator. Transition 
radiation photons produced by 
beam particles as they pass 
through this stack are detected in 
t w o thin multiwire chambers filled 
wi th xenon. As production and de­
tection of these TR photons is 
more likely when the beam particle 
is a pion than when it is a proton 
or kaon, a large number of detector 
planes firing provides a positive 
pion tag. 

The second major addition is a 
new data acquisition system par­
tially composed of Fermilab-devel-
oped Advanced Computer Program 
(ACP) modules. An ACP system is 
a series of single board micropro­
cessor-based computers wi th large 
memories. Originally developed for 
off-line event analysis (see October 
1987 issue, page 22), these mo­
dules have now been used by 
E769 for data acquisition as wel l , 
in view of the high statistics 
needed (over 300 events per se­
cond with a total data sample of 
over 300 million events). 

The old CAMAC data acquisition 
system was read out serially by 
t w o CAMAC branch highways and 
a PDP11. This took about 2 micro­
seconds per word . The experiment 
replaced the CAMAC branch high­
ways wi th 7 parallel highways to 
bins of readout buffers and ACP 
modules. These highways are read 
out simultaneously at between 1 
and 0.6 microseconds per word . 
By reading the modules at 0.6 mi­
croseconds, E769 gains a factor of 

three in readout speed alone and, 
combined wi th the parallel 
branches, a factor of 20 in readout 
t ime. 

Because each ACP module has 2 
Mbytes of memory and wi th Teva-
tron spills twenty seconds long, 
E769 can store events in the ACP 

buffers and comfortably write them 
all to tape. The system can also 
write data to magnetic tape from 
the ACP memories directly, without 
other intervening computers. The 
experiment is using a 6250 bpi 
tape drive working at 100 inches 
per second. 
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SYNCHROTRON VALVES 
ROUGHING VALVES 
SECTOR VALVES 
WINDOW VALVES 
SHUTTERS 
BEAM STOPPERS 
FAST CLOSING VALVES 

Bakeout Jackets 
Control Units 

The VAT valves shown here are all metal valves, 
bakeable up to 300°/450°C. 

NEW: BROCHURE on 
SYNCHROTRON VALVES 
available from 
VAT AKTIENGESELLSCHAFT 
CH-9469 HAAG (Switzerland) 
Tel. (085) 7 01 61 
Telex 855 162 
Telefax: (085) 7 48 30 



Another major upgrade Is in the ex­
periment target region. To track 
the beam particles, 8 planes of 1 
mm wire chambers and 2 planes of 
silicon microstrips wi th 25 micron 
pitch, in conjunction wi th a target 
consisting of 26 250-micron foils, 
will precisely locate the primary in­
teraction. 

The experiment has accumulated 
3 0 0 million events on tape and off­
line analysis is underway. An en­

larged collaboration is hoping to 
extend the studies to include parti­
cles containing heavier (beauty) 
quarks. 

Fermilab's Advanced Computer Program 
equipment in use. 

(Photos Fermilab) 

GRENOBLE 
European Synchrotron 
Radiation Facility 
agreement 

One of the biggest research spin­
offs f rom high energy physics is 
the intense electromagnetic radi­
ation (synchrotron radiation) f rom 
circulating electron beams, now 
used in an extensive range of 
studies in physics, materials 
science, chemistry, biology and 
medicine. 

All over the wor ld , laboratories 
which made their mark with elec­
tron beams have been drawn into 
this work (Stanford and Cornell in 
the US, DESY in Germany, Novosi­
birsk in the USSR, Daresbury in the 
UK, Orsay in France, Frascati in Ita­
ly, ), while special electron ma­
chines such as those at the US Na­
tional Synchrotron Radiation Light 
Source at Brookhaven and the Pho­
ton Factory at the Japanese KEK 
Laboratory have greatly extended 
the range of beams available. 

Major new projects have been 
put forward in several countries. 
Europe took a major step forward 
with the signing on 22 December 
of an agreement to start construc­
tion of a new European Synchro­
tron Radiation Facility (ESRF) in 
Grenoble, France. 

Government representatives 
f rom France, West Germany, Italy, 
the UK, Spain, Switzerland and the 
Nordic Countries (Denmark, Fin­
land, Norway, Sweden) voted to 
start ESRF construction wi th a bud­
get for this year of 108 million 
French francs. 

To be built alongside Grenoble's 
existing Institut Laue-Langevin, 
wi th a tradition of materials re­
search using neutron beams from 
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Now available - PROCEEDINGS of the 

1987 PARTICLE 
ACCELERATOR CONFERENCE 

Contains 638 papers in three volumes of over 2000 
pages, providing a wealth of information on particle ac­
celerators and activity in this f ield, serving high energy 
physics, nuclear physics, and numerous applications. 

The papers cover topics of current interest and urgency, 
including the forefront accelerators coming on line, the 
new construction projects, the proposals for the next 
generation of very large facilities, highlights of accelerator 
technology, particle beam physics, radiation sources, 
free electron lasers, colliders, and novel methods. 

The conference, the 12th in the biennial PAC series, was 
organized by the IEEE Nuclear and Plasma Sciences Socie­
ty and was also an APS Topical Conference. The Con­
ference attracted a record attendance of over 1000 par­
ticipants from all over the wor ld . 

Ordering information as fo l lows : 
Proceedings of 1987 IEEE Particle Accelerator 
Conference, IEEE Catalog No. 1187CH2387-9 

C o s t : $ 70 + s/h (for IEEE Members) • $ 1 4 0 + s /h ( fo r 
non-Members) • S/h cost (4th class book rate) • $ 5 for 
order totaling under $ 7 5 • $ 8 for order totaling $ 100-
$ 2 0 0 • $ 15 for order totaling over $ 2 0 0 

For other shipment mode contact IEEE, 
tel 201 -562 -5427 , for s /h cost 

Send order (check payable t o IEEE) t o : 
IEEE Service Center , 4 4 5 Hoes Lane 
P iscataway, NJ 0 8 8 5 5 - 1 3 3 1 , USA 

HIGH ENERGY PHYSICS 
S A L E S / M A R K E T I N G 

NE Technology Limited is a wor ld leader in the development 
and manufacture of nuclear radiation detectors and systems 
for medical and high energy physics applications. 

To enable us to maintain our leading posit ion in this f ield, we 
are seeking a PRODUCT SPECIALIST - SCINTILLATORS AND 
DETECTORS, based in Scot land, to promote our Sales and 
Marketing effort in high energy laboratories and OEM's. The 
successful candidate wil l report to the Sales and Marketing 
Manager and wil l be invoved in the development of sales stra­
tegies, market research and customer liaison in an international 
market. 

Appl icants, qualified to degree or equivalent level, should have 
worked in a high energy physics laboratory and will have a 
working understanding of organic chemistry preferably focu­
sing on scintillator theory and application. Sales/Marketing 
experience is not essential as training wil l be given to an Engi­
neer/Physicist who is seeking a career opportunity in this 
field. 

This posit ion offers a competi t ive salary plus an attractive 
benefits package which includes a company car and relocation 
assistance. 

Please send full C V . in the first instance t o : 

G.R. Leal, Esq., Personnel Manager, 
NE Technology Limited, Bath Road, Beenham, 
Reading, Berkshire. RG7 5PR England 

NETECHNOLOGY 
MEASURING UP TO THE FUTURE 

P h y s i k 
I n s t r u m e n t e 

Stepping Motor Controls 
with lEC-Bus or RS-232 

High performance controls for 5-phase stepping motors with 
a resolution of 1000 steps/revolution. 
• Manual or computer control 
• Motor controller with convenient control set 
• 3 C-500 output controls connectable to the controller 
• Absolute and relative positioning 
• Programmable running frequency and accelerator ramping 
• Compatible with PCs via lEC-Bus or serial interface 
• User-friendly software for IBM PCs 

POLYSCIENCE AG 
Bleichistrasse 8 
CH-6300 ZUG 
Tel. 042/221533 

HYDRAULIC PUMPS 
GAS BOOSTERS • AIR AMPLIFIERS 

POWER PACS • TEST STANDS 

for numerous applications of high and very high 
pressures up to 14 0 0 0 bar 
Send for more information stating your require­
ments! 

AMMANN-TECHNIK AG CH-5742 KOLLIKEN 
P.O. Box 80 
Telex 982177 

Tel. 64 43 49 39 
Fax 64 43 88 43 

Manufacturers of equipement to produce, control 
and store high pressure oil (+ many other fluids) and 
gas 
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its high flux reactor, the ESRF will 
be based on an 850 metre storage 
ring to work at 6 GeV (mainly X-
rays), fed by a 300 metre booster 
ring taking particles f rom the linear 
injector. A ring-shaped experiment­
al hall will accommodate beamlines 
up to 75 metres long. To improve 
performance, positron operation is 
envisaged. A 200 MeV electron 
preinjector is one of the first items 
on the shopping list. 

Construction will last six and a 
half years, wi th first experiments (7 
beamlines) scheduled for 1994. 
Subsequently, the number of 
beamlines will be increased to 30 . 
Total costs over eleven years are 
estimated at 3.6 billion French 
francs, with 2.6 billion earmarked 
for construction. 

Model of the proposed European Synchro­
tron Radiation Facility to be built at Greno­
ble. The ring-shaped experimental hall in the 
foreground houses the beams from the 850 
metre storage ring. In the background are 
the buildings of the existing Institut Laue-
Langevin, a multinational laboratory equip­
ped with a high flux reactor for research 
with neutron beams. 

BERKELEY 
Another narrow peak 

Several years ago, heavy ion exper­
iments at the UNILAC machine at 
Darmstadt (GSI) reported unex­
plained narrow peaks in electron-
positron spectra, corresponding to 
the decay of several neutral states 
in the range 1 . 6 - 1.9 MeV (see 
April 1986 issue, page 22). 

Subsequently, another GSI ex­
periment found a positron signal 
corresponding to a 1.5 MeV neu­
tral particle, but searches in other 
environments found nothing, and 
theorists admitted to being baffled 
(see July/August 1987 issue, page 
8). However neutral particles de­
caying into electron-positron pairs 
might also decay into photons. 

Now a group working at the Ber­
keley Superhilac has looked careful­
ly at the photons produced when 6 
MeV/nucleon beams of uranium hit 
thorium targets and found pairs of 
back-to-back photons consistent 

wi th the decay of a neutral state 
just above 1 MeV (1062 keV). A l ­
though the region covered ex­
tended up to 2 MeV, no other can­
didates emerged. 

Whatever the explanation for the 
new states, it now has to cope 
with a complex structure. 

SUPERCOLLIDER 
And then 
there were seven 

The 43 suggested sites f rom 25 
states for the proposed 84 kilo­
metre US Superconducting Super­
collider (SSC, see November 1987 
issue, page 17) have been whitt led 
down to seven. 

The sites - in Texas, Illinois, 
North Carolina, Tennessee, Ar i ­
zona, Michigan and Colorado 
were selected by a joint committee 
of the US National Academy of 
Sciences and the National Acad­
emy of Engineering and confirmed 
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41. rue de Villiers, 92200 Neuilly-sur-Seine, Tel. (1) 47.58.11.62 

AUBERT & DUVAL 
ac ie r ie d e s anc i zes 

DC -Power 

GOTELE: Best quality for the 
right price. 

A wide power range from 
80 to 6000 Watt 

High Precision Power Supplies 
Electronic Loads from 

60 Watt to 8000 Watt 

A world of programmable 
power supplies for 

Laboratory and Systems 
•Applications, from 

THORN EMI Technology 
Made in Germany 

Mnalvtek 

some new additions 

to our family of 

multi-channel 

data acquisition 

integrated circuits 

AN301M Microplex-a convenient 
new 48 channel charge sensitive analog memory with pedestal 
storage for each channel, mounted in a standard 121 pin PGA. 
Available in cavity up or cavity down configurations, with heat sink 
options. It features 200 fC full scale sensitivity, and 500/1 S/N ratio. 

AN201C* offers 32 channels of 
voltage sampling analog memory with 4 storage cells per input. 
Take your choice between a 64 pin DIP package or 68 pin leadless 
chip carrier. The AN201C has a bandwidth of 30MHz and a 4000/1 
dynamic range, with 0-3V full scale sensitivity. 

We would also be pleased to 
serve your board level or custom hybrid requirements. 

ANALYTEK, LTD. 
845 Oak Grove Ave., Suite 100 
Menlo Park, CA 94025 
Telephone: (415) 323-2248 
Telex: 330007 

*Exclusively licensed products with U.S. and foreign patents. 

P O W E R 
S U P P L I E S 

• Laboratory Supplies, 0-32 (64) V, 100 (50) A 
• Battery Chargers 12-24-48 V, 600 W or larger 
• Switch-mode AC/DC, DC/DC, DC/AC Converters 
• Custom built Power Supplies for Industrial and 

Military Applications. 

SEEM POWER A.S. 
P.O.Box 14 
1344 Haslum, Norway 

Tel.: +47 2 53 39 75 
Fax: +47 2 53 10 46 
Telex: 19 121 seem n 
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The seven possible sites selected for the 
proposed US Superconducting Supercollider 
- SSC. 

by the US Department of Energy 
(DOE). An eighth site, in New York, 
had been selected by the commit­
tee but was wi thdrawn after local 

opposit ion. Before making a further 
selection in July, DOE officials will 
visit each site. 

The unranked list of best-qualif­
ied sites resulted f rom applying 
technical requirements and factors 
known from experience wi th large 
Laboratories as promoting scientific 
productivity. 

Meanwhile the SSC seeks large-
scale funding, and the President is 
expected to seek $363 million for 
fiscal 1989 to allow construction 
to get underway. This year DOE 
got $25 million for ongoing prepa­
ratory work, but an additional $ 1 0 
million for initial construction work 
was not approved. 

The sites selected are Maricopa, 
southwest of Phoenix, Arizona; 
northeast of Denver, Colorado; Fer-

milab, Illinois; Stockbridge, south 
central Michigan; near Durham and 
Raleigh, North Carolina; southeast 
of Nashville, Tennessee; and south 
of Dallas, Texas. 

DESY 
HERA progress 

Following successful injection of 
beam into the first section of the 
electron ring of the HERA electron-
proton collider being built at the 
German DESY Laboratory in Ham­
burg (see January/February issue, 
page 15), about half the required 
420 magnet modules for HERA's 
electron ring have been mounted in 
the 6.3 kilometre tunnel. The ring 
is scheduled for testing this year. 

T w o experiments are being pre­
pared for HERA - Zeus for the 

South Hall and H1 for the North 
Hall. T w o more halls - East and 
West - are also being readied. 
From the latter liquid helium, power 
and cooling water will be distri­
buted to the ring, while the East 
Hall will house equipment to meas­
ure the electron beam polarization. 
Spin rotator magnets in the nearby 
straight sections will switch the di­
rection of the electron spins. Once 
the techniques have been mas­
tered, spin rotators will be installed 
for Zeus and H1 to permit experi­
ments using polarized beams. 

Meanwhile preparations for 
HERA's superconducting proton 
ring push ahead, with first industrial 
deliveries of the quadrupole mag­
nets (developed at Saclay) and 
testing of liquid helium transfer 
lines. 

The Zeus and H1 groups are 
busy perfecting components for 
their big detectors. CERN beams 

CERN Courier, March 1988 15 



are used in many tests, including 
several modules for the Zeus calo­
rimeter f rom York University, Ca­
nada, using depleted uranium and 
plastic scintillator, and H1's proto­
type liquid argon calorimeter (Dort­
mund and Max Planck Institute, 
Munich). 

Parts of the HERA electron-proton collider 
being built at the German DESY Laborato­
ry in Hamburg are beginning to look like 
the real thing. Superconducting magnets 
for the proton ring are seen here test 
mounted above the magnets of the elec­
tron ring. 

v First industrial delivery of a HERA super­
conducting quadrupole of Saclay design. 

* CERN 
LAA 
for new detectors 
The LAA project under Antonino 
Zichichi formally set up last year at 
CERN (see September 1987 issue, 
page 11) is an intensive pro­
gramme to develop new exper­
imental techniques. Its ultimate aim 
is working prototypes of detector 
components for a future multi-TeV 
(1 TeV = 1000 GeV) hadron col­
lider. 

To search for rare phenomena at 
any new hadron collider lots of col­
lisions will be needed. However if 
the 'missing energy' technique (en­
ergy imbalance around the collision 
point) is to be used to pick up 
signs of otherwise invisible parti­
cles such as neutrinos, only one 
collision should occur each time the 
particle bunches cross inside the 
rings of the collider (most of the 
particles in the stored bunches sim­
ply whizz past each other without 
interacting). This means that the 
bunches in the collider have to be 
less than 100 nanoseconds apart, 
wi th implications for detector read­
out systems. Another vital point is 
radiation resistance - the detector 
components have to be able to 
withstand the hostile environments 
in the beams for up to years at a 
stretch. 

The LAA effort is divided into 
nine specialized areas - high preci­
sion tracking, calorimetry, large 
area devices, leading particle de­
tect ion, special applications of inte­
grated circuits, data acquisition and 
analysis, supercomputers and si­
mulation studies, high magnetic 
fields, and high temperature super­
conductivity. 

To track the particles emerging 
f rom the collision region, three so-
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A fur moderne /av3I Technologie 

YOUR PARTNER FOR 

VACUUM VALVES 
W e manufacture and supply a large range of vacuum val­
ves and special components for 

— chemical 
— medical 
— nuclear 
— metallurgical 

and other applications. 

— process engineering 
— cryogenic 
— vacuum 
— scientific research 

W e are not the oldest and not the largest company in the 
field of component-manufacturers, but we create modern 
technology in connection wi th highest quality and reliable 
function during a long service-life. 

WE TRY HARDER. 
Call us for more information. 

CH-9468 SAX (Schweiz) Postfach 41 
Tel. 085-75070 , Telefax 085-75086 
Telex 855194 cetc ch 

Valves for u l t r a - h i g h p u r i t y gases 
Take advantage of our experience and know-how in the 
construction and manufacture of valves for ultra-high 
purity gases. 

All components are super-fine machined and elec-
tropolished (interior surface roughness better than 
0,2 microns). Completely degreased and assembled 
under clean room condit ions. 

A l f r e d Bat t ig A G 
C H - 8 4 0 0 W i n t e r t h u r / S w i t z e r l a n d 

Phone: Te lex : 
0 5 2 / 2 5 2 7 6 9 8 9 6 3 7 1 va lv ch 

Te le fax : 
0 5 2 / 2 5 0 2 2 4 

L B Landolt-Bornstein 
Numerical Data and Functional Relationships 
in Science and Technology 
Editors in Chief: K.-H. Hellwege • O. Madelung 

Comprehensive 
Index ^ 
for 6th Edition 1950-1980 and New Series 1961-1985 
Editor: K.-H. Hellwege 

A general index for Landolt-Bornstein has long been a 
desideratum. Orientation within an individual volume 
is not too difficult due to the clear organization and a 
detailed table of contents in each volume. The growing 
number of volumes, however, and their increasing spe­
cialization have often made it problematical to find the 
required data. In this respect the Comprehensive Index 
will be a help to the user of the work. 
The index covers all volumes of the 6th Edition and the 
volumes of the New Series available by the end of 1985, 
a total of 126 volumes with more than 74.000 pages and 
56.000 figures, published during the last 35 years: thus a 
product of a whole scientific generation. 
During the long period of scientific progress covered 
by Landolt-Bornstein, the development of some fields 
has led to radical shifts of emphasis and changes in the 
models used and the nomenclature. Also new areas of 
research and application have cropped up, others are no 
longer of major interest. Consequently some changes 
in the logical structure of the work were inevitable, and 
these are reflected in the Comprehensive Index. 
Since - with only rare exceptions - the 6th Edition has 
been published in German, the New Series in English, 
keywords in both languages had to be used, and the 
index consists of two separate parts in alphabetical 
order. 
The index has been prepared by members of the Fach-
informationszentrum Energie - Physik - Mathematik 
(FIZ Karlsruhe) and the Landolt-Bornstein Editorial 
Office, Darmstadt. 

1987. Approx. 300 pages. Hard cover DM 600,-
ISBN 3-540-16675-0 

Please order through your bookseller or write to: 
Springer-Verlag Berlin Heidelberg N e w York 
London Paris Tokyo 
4005-Marketing 
Heidelberger Platz 3 • D-1000 Berlin 33 
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ADVANCED LIGHT SOURCE OPENINGS 
Lawrence Berkeley Laboratory, University of California 

OPTICAL SYSTEMS LEAD SCIENTIST 
Staff Scientist 3 (A/4522) 
Ducies: The incumbent wi l l be responsible for the design 
of x-ray and vacuum-ultraviolet optical systems for synchro­
tron radiation beamlines. Wi l l report to the Project Deputy 
Director for Experimental Systems of the Advanced Light 
Source, a state-of-the-art national facility for scientif ic 
research at the Lawrence Berkeley Laboratory. Becoming 
familiar w i th the specialized needs of the scientif ic teams 
at each beamline, the incumbent wi l l develop beamline 
design strategies for each. The overall systems wi l l include 
monochromators, relay optics water-cooled components, 
condensing mirrors, polarizat ion and harmonic control 
mechanisms, wavelength-tuning and spectral-resolution 
control mechanisms, and detect ion systems. Ray tracing 
wi l l be an important tool for these activities. The optical 
systems must satisfy chal lenging fabrication tolerances 
and withstand demanding photon beam power loadings. 
The advanced instrumentat ion required includes glancing-
incidence mirror assemblies, high-resolution grating and 
crystal monochromators and beam posit ion and intensity 
sensors. 

Requirements: The successful candidate wi l l have con­
siderable experience and a strong record of publ ished 
original work in the design of x-ray or vacuum-ultraviolet 
optical systems. Candidates w i th a background in instru­
mentat ion for synchrotron radiation research are 
encouraged to apply. A Ph.D in a relevant f ield is preferred. 

OPTICAL SYSTEMS SPECIALIST 
Staff Scientist 2 (A/4525) 
Duties: The incumbent wi l l participate in the design," 
implementat ion, and commissioning of optical systems 
for one or more synchrotron radiation beamlines of the 
Advanced Light Source, a state-of-the-art national facility 
for scientific research at the Lawrence Berkeley Laboratory. 
The design process wi l l involve consultations w i th the 
intended user groups, development of opt imized optical 
schemes by analytical methods, and evaluation of the 
schemes by computer model ing procedures, inc luding 
exact geometrical ray tracing. The optical systems are for 
the vacuum-ultraviolet and soft x-ray regions of the spec­
t rum, involve both relay and spectroscopic technologies, 
and must satisfy chal lenging fabrication tolerances and 
withstand demanding photon beam power loadings. The 
advanced instrumentat ion required includes glancing-
incidence mirror assemblies, high-resolut ion grating and 
crystal monochomators, and beam posit ion and intensity 
sensors. 

Requirements: The successful candidate wi l l have work­
ing experience and a record of publ ished original work in 
the design of optical systems, either for synchrotron radia­
t ion or for appl icat ions in other parts of the electromag­
netic spectrum. Appl icat ions f rom graduates of univer­
sities that specialize in optics are particularly welcome. 
Expertise in vacuum-ultraviolet or soft x-ray systems is 
available in the existing group to complement those who 
do not have it. A Ph.D. in a relevant f ield is preferred. 

OPTICAL SYSTEMS STABILITY SPECIALIST 
Staff Scientist 3 (A/4523) 
Duties: The incumbent wi l l be responsible for assuring 
the stability of the overall optical system of the Advanced 
Light Source, a state-of-the-art national facility for scien 

tific research at the Lawrence Berkeley Laboratory. Involving 
instrumentat ion for the control of near-diffraction-l imited 
radiation to very short wavelengths in the vacuum-ultra­
violet and x-ray regions of the spectrum. The work wi l l 
require a stability analysis for the overall system and the 
development of such photon detect ion interface, feed­
back, and control systems as may be necessary to provide 
optical systems w i th stable aiming, focusing, and posit ion­
ing controls. The advanced beamlines wi l l include glancing-
incidence mirror assemblies, high-resolut ion grating and 
crystal monochromators, and beam posit ion and intensity 
sensors. The above tasks wi l l require close col laborat ion 
wi th accelerator physics and instrumentat ion teams on 
the development of complementary electron-beam 
diagnostic and control systems. 

Requirements: The successful candidate wi l l have 
substantial experience and a strong record of publ ished 
original work in the design and implementat ion of optical 
stabilization systems. Expertise in the geometrical stability 
of large optical systems wou ld be a plus. The candidate 
must have work ing experience at visible wavelengths and 
may rely on colleagues at the Advanced Light Source for 
complementary expertise at vacuum-ultraviolet and x-ray 
wavelengths. Appl icat ions f rom graduates of universities 
that specialize in optics are part icularly welcome, al though 
candidates w i th a background in instrumentat ion for syn­
chrotron radiation research are also encouraged to apply. 
A Ph.D in a relevant f ield is preferred. 

OPTICAL COMPONENTS METROLOGY 
Staff Scientist 2 (A/4524) 
Duties: The incumbent wi l l be responsible for the metrol­
ogy of optical components of the Advanced Light Source, 
a state-of-the-art synchrotron radiation facility. In addi t ion 
to studies of surface f in ish, assessments of optical surface 
figure, and measurements of reflecting optics (particularly 
mirrors and gratings), the incumbent wi l l conduct R&D in 
new areas of optical component fabr icat ion, such as elec-
t roforming. The incumbent may also be responsible for 
the implementat ion of one or more beamlines. The beam-
line optical systems, wh ich involve both relay and spectro­
scopic technologies, must satisfy chal lenging fabrication 
tolerances and withstand demanding photon beam power 
loadings. The state-of-the-art instrumentat ion required 
includes glancing-incidence mirror assemblies and high-
resolution grating and crystal monochromators. 

Requirements: The successful candidate wi l l have demon­
strated experience and a strong record of publ ished 
original work in the design of optical systems and in optical 
metrology. A l though the Advanced Light Source wil l 
generate vacuum-ultraviolet, soft x-ray, and hard x-ray syn­
chrotron radiat ion, the candidate may have experience at 
either visible or at the shorter wavelengths. It is expected 
that optical measurements wi l l pr imari ly be done in the 
visible even for ultraviolet and x-ray optics, and, if required, 
colleagues at the Advanced Light Source may provide 
complementary short-wavelength expertise. Appl icat ions 
from graduates of universities that specialize in optics are 
particularly welcome, al though candidates w i th a back­
ground in instrumentat ion for synchrotron radiation 
research are also encouraged to apply. A Ph.D in a relevant 
f ield is preferred. 

Please send resume to: LBL Employment Off ice, #1 Cyclotron 
Road, 90-1012, Berkeley, CA 94720. An equal oppor tun i ty 
employer. 

LAWRENCE 
BERKELEY 
L A B O R A T O R Y 



lutions are being studied. The UA2 
detector at CERN's proton-antipro-
ton collider has developed a scintil­
lating fibre tracker to fo l low the 
particles emerging f rom the colli­
sion point (see June 1987 issue, 
page 9). For LAA, tracking by scin­
tillating fibres in a high magnetic 
field is being looked at by Heinrich 
Leutz at CERN. The other potential 
techniques are the compact units 

using the multidrift tubes of Fabio 
Sauli's group at CERN (see No­
vember 1987 issue, page 4) and 
semiconductor (gallium arsenide) 
microstrips and associated elec­
tronics (Carlo del Papa at Bologna 
- see also May 1986 issue, page 
5). 

For calorimetry, the t w o avenues 
being explored are Georges Char-
pak's barium fluoride scintillator at 
CERN (see May 1984 issue, page 
141), and scintillating fibres em­
bedded in lead to provide equal 
response for electromagnetic and 
hadronic energy (R. Wigmans, 
CERN). 

Detectors for future hadron col-
plers will be big, and the outer 

rayers, for muon work, will cover 
large areas. The associated pro­
duction problems are being tackled 
by Giancarlo Susinno of Cosenza 
(Italy) at CERN. Alignment and cali­
bration of large drift chambers for 
muons is the concern of Ulrich 
Becker of MIT. 

The 'leading effect' - the study 
of particles produced in the for­
ward direction - was enthusiasti­
cally fol lowed by Antonino Zichi-
chi's groups at CERN's Intersecting 
Storage Rings, closed in 1984. Ac­
cording to Zichichi, this type of 
particle production has not been 
sufficiently emphasized, and could 
go on to play an important role at 
higher energy colliders. T. Massam 
of Bologna is investigating the im­
plications, at CERN. 

Semiconductor detectors have 
already made their particle physics 
debut (see May 1986 issue, page 
3). For ongoing work, Erik Heinje at 
CERN is working on the required 
microelectronics, in collaboration 
with European microelectronics 
centres. 

Data handling with such high 
performance machines is a special 
challenge, being investigated for 
LAA by Rudy Bock of CERN. data 
processing. A close watch is being 
kept on developments in industry. 

T.D. Lee of Columbia leads an 
effort to develop a supercomputer 
based on the Intel 80286 micro­
processor and able to take care of 
big quark/gluon field theory calcu­
lations on lattices. In addition, pro­
grams will be writ ten for specific 
physics predictions, particularly the 
production of particles containing 
heavy quarks. 

To reduce the size of the detec­
tors at big hadron colliders, power­
ful magnets could minimize tracking 
volumes. Using present technolo­
gy, such a detector would need 30 
metres along the beam direction, 

wi th a total weight of 30 ,000 
tonnes. Rather than attempt to de­
velop the technology in a physics 
laboratory, the job has been given 
to Italian industrial specialists An -
saldo. Increasing the tracking field 
also has implications for tracking 
precision. 

Finally, -the Italian firm LMI has 
been commissioned to look into 
the implications of the new high 
temperature superconductors for 
detectors and for magnets. 

Wi th ambitious new hadron col­
lider schemes being proposed in 
Europe, the US and the USSR, the 
detector problems of these new 
frontiers are continually being high­
lighted. The LAA scheme provides 
a useful focus for this work, and al­
ready involves specialists f rom Eu­
rope, the US, the USSR and China. 

Tracking using the compact multidrift tube 
modules being developed at CERN by Fabio 
Sauli's group is one of the projects in the 
LAA detector development programme at 
CERN. 

(Photo CERN 476.12.85) 
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CARLETON 
UNIVERSITY 

The OPAL Experiment at LEP 
RESEARCH ASSOCIATES 
The High Energy Experimental Physics group at 
Carleton University invites applications for Research 
Associate positions with the OPAL project. OPAL is a 
multi-purpose detector for the electron-positron collider 
LEP at CERN which will begin operating in 1989. 

Our responsibilities in OPAL are focused on a high-
resolution vertex drift chamber and a cylindrical barrel of 
z-measurement drift chambers, components of the central 
track detector system. In addition, we are involved in the 
software development for Monte Carlo studies and for 
physics analysis of data. 

Please send applications by April 30, 1988 with curricu­
lum vitae and the names and addresses of three referees to: 

D r . R. J . H e m i n g w a y 
D e p a r t m e n t o f Physics 
C a r l e t o n Un ivers i t y 
O t tawa , O n t a r i o 
K 1 S 5B6, C A N A D A 

In accordance with Canadian immigration requirements, 
this advertisement is directed to Canadian citizens and 
permanent residents. 

National Laboratory 
for High Energy Physics (KEK) 

Tsukuba, Japan 

Research Posi t ions a t KEK 
in e x p e r i m e n t a l h igh energy 

phys ics and acce lera tors 
for n o n - J a p a n e s e c i t izens 

We have several research positions in the rank of Assistant (i.e. 
Resarch Associate) available after Apri l 1988. Appointments are 
made for 2 years, wi th possible extensions of up to 3 years 
depending on the case. 

KEK is currently conducting experiments at the TRISTAN e+e~ 
collider and has started constructing superconducting RF cavities 
to further upgrade the energy. Successful candidates in the phy­
sics field are expected to join A M Y or TOPAZ collaboration. 
Those in the accelerator field will have an opportunity to partici­
pate in the work wi th TRISTAN and for a future collider. 

The salary of regular staff members of KEK is determined accor­
ding to the rank and the number of years of practical experience 
after undergraduate study. The laboratory will respond to an 
individual inquiry on the salary scale. 

Application should include personal and employment history, 
past and present research interests, and t w o letters of recom­
mendation, and should be sent by the end of Apr i l 1 9 8 8 t o : 

Prof. T. N ish ikawa 
Director-General 
National Laboratory 
for High Energy Physics (KEK) 
1-1 Oho, Tsukuba-sh i 
Ibaraki -ken, 3 0 5 Japan 

PHYSICS DEPARTMENT 
OF STANFORD UNIVERSITY 

announces an open ing for t h e pos i t ion of 

PROFESSOR 
in T h e o r e t i c a l P a r t i c l e P h y s i c s 

a n d Q u a n t u m Fie ld T h e o r y 

The Physics Department of Stanford University has an opening 
for a tenured faculty posit ion in theoretical particle physics and 
quantum field theory. 

The applicants must have demonstrated ability to do significant 
independent work and must show promise of making a major 
impact on the field in the years to come. Excellence in the 
teaching of physics at both the undergraduate and graduate 
levels is an important requirement for the posit ion. 

Stanford University is an equal opportunity employer. W e are 
specially intersted in having applications f rom women and mi­
nority persons. 

Interested persons are requested to send a resume containing 
curriculum vitae, a list of publications and names of at least three 
references to 

Professor Leonard Sussk ind 
C h a i r m a n , Theoret ica l Physics 
A p p o i n t m e n t C o m m i t t e e 
D e p a r t m e n t of Physics 
S tan ford Univers i ty 
S t a n f o r d , Cal i fornia 9 4 3 0 5 - 4 0 6 0 
USA 

Those wishing to draw the committee's attention to potential 
candidates are invited to write to the same address. 

HuTE&HOTESSE 
TUN0N un metier different. 

drff erents metiers 
Tourisme 
Ho teller/e 
Relations publiques 
Salons internationaux 
• Stages pratiques durant 

la scolarite 
pres de 100 employeurs 
de stages en references 

• Aide au placement 
• Initiation a 

I'informatique 
• transfer! entre nos 

23 ecoles 

A GENEVE 1967-1988 

ECOLE INTERNATIONALE 
GR0UPE FONDE EN 1964 

ENSEJGNEMENT PRIVE 

2, rue Vallin 1201 Geneve Tel.(022) 32.83.20 J 
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Predictions from quantum chromodynamics 
(QCD) by Ed Berger for beauty quark pro­
duction in proton-antiproton collisions at 
CERN (630 GeV), showing the result from 
the UA 1 experiment, and Fermilab (2000 
GeV). 

CERN 
Looking at beauty 

The production of particles contain­
ing heavy quarks such as charm or 
beauty is a good way of studying 
quark dynamics, in particular for 
testing quantum chromodynamics 
QCD), the candidate field theory of 

interactions between quarks and 
the gluons carrying the inter-quark 
forces. 

The production rate of particles 
wi th charm produced in proton-
proton collisions measured at 
CERN's Intersecting Storage Rings 
(ISR, closed in 1984) was puzzling-
ly higher than expected f rom the 
simplest theoretical predictions. In 
addit ion, the Italian/CERN collabo­
ration working at the Split Field 
Magnet provided evidence for ba-
ryons carrying beauty, produced 
moreover in the forward direction 
(the 'leading effect'). 

Because the beauty quark is con­
siderably heavier than the charm 

fjark, theorists expect QCD pre­
dict ions for beauty production to 
be more reliable. 

First evidence for the production 
of beauty particles (B mesons) in a 
fixed target experiment came f rom 
an emulsion study at CERN in 1985 
(see July/August 1985 issue, page 
238). More recently, additional in­
formation on the production of B 
mesons in fixed target experiments 
has come from the NA10 study of 
muon pairs produced by high inten­
sity beams, and from W A 7 8 using 
the muon spectrometer of the 
1985 emulsion experiment to­
gether wi th a specially designed 
target calorimeter. 

Different conditions are found in 
high energy proton-antiproton anni­
hilation, where the big UA1 experi­
ment gives interesting insights by 
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DATA ACQUISITION 
SCIENTIST . 

Located in Newport News, Virginia, CEBAFwill be a4 GeV 
high-intensity continuous wave electron accelerator utiliz­
ing superconducting RFtechnology. Its scientific goal isto 
study the structure of the nuclear many-body system, its 
quark substructure and the strong and electroweak inter­
actions governing the behavior of thisfundamental form of 
matter. 

The experimental equipment, which includes high resolu­
tion and large acceptance magnetic spectrometers, re­
quires state-of-the-art data acquisition systems capable of 
selecting and analyzing complex events at high data rates. 
CEBAF is seeking a highly qualified candidate to lead the 
group responsible for this endeavor. The successful can­
didate should have an advanced degree in Physics or Elec­
trical Engineering, several years of experience in the 
development of scientific data acquisition systems and 
preferably have management experience. A thorough 
knowledge of electronics and scientific instrumentation is 
essential. 

Applicants should submit a curriculum vitae and three 
professional references to: Employment Manager, CEBAF, 
12000 Jefferson Avenue, Newport News, VA 23606. 

The Continuous Electron Beam Accelerator Facility 

An Equal Opportunity Employer, m/f/h/v 

Post Doctoral 
Experimental 

Physicist 
A pos i t ion as an assistant at the Inst i tute 
for Intermediate Energy Physics at ETH-
Zurich is available. The w o r k wi l l include 
teaching of exercise or laboratory cour­
ses at ETH and research at CERN 
(CP-LEAR exper iment) . 

The appo in tment is initially given for one 
year and may be ex tended up t o six 
years. 

App l i can ts should send a curr iculum v i ­
tae w i t h three names of referees t o : 

Prof . H . - J . GERBER 
I n s t i t u t e fo r I n t e r m e d i a t e Energy 
P h y s i c s , ETH 
C H - 5 2 3 4 V I L L I G E N 

Lawrence Berkeley Laboratory -
Advanced Light Source 
Project Deputy Director Of Experimental Systems 
Reporting to the Project Director of the Advanced Light 
Source, the Project Deputy Director of Experimental Systems, 
bears primary scientific/technical responsibility forthedesign 
and specification for the initial complement of insertion 
devices, photon systems and associated components for the 
Advanced Light Source and planning for future insertion 
devices and photon systems for the facility. The incumbent 
will ensure tnat the pnysics design criteria are properly trans­
lated into engineering designs and components. Will direct 
appropriate R&D activities associated with experimental facili­
ties, ensure that R&D objectives are defined and accom­
plished and develop plans for operational modes of the 
experimental program. Will recruit, develop and manage 
scientific and technical personnel and organize the staff 
required for support and operations of the experimental 
facilities. Will plan, develop and manage a modest size in-
house research and development group. Will organize and 
participate in scientific and technical reviews, workshops 
and seminars. The successful candidate must have a proven 
record of substantial managerial responsibility and excellent 
scientific and technical judgement. Must have demonstrated 
success in the recruitment, development and management 
of scientific/technical personnel within a project environment. 
Must have ability to translate user requirements into specifi­
cations and design criteria for experimental facilities and 
must be able to effectively interact with potential users. 
Knowledge of the technology of insertion devices and optical 
systems as applied to the generation and exploitation of 
synchrotron radiation, as well as an understanding of the 
environment in which user-based synchrotron radiation 
research is carried out (equivalent experience at other user-
based facilities may be appropriate) are desirable. Prefer a 
Ph.D. in the physical sciences, engineering or other related 
fields. To apply send two copies of resume to: Lawrence 
Berkeley Laboratory, #1 Cyclotron Rd, Employment Office 
90-1042, Berkeley, CA 94720. Refer to Job #A/4432. An Equal 
Opportunity Employer M/F/H. 

LAWRENCE 
BERKELEY 
LABORATORY 

Research Positions 
In Relativistic 
Heavy Ion Physics at 
Brookhaven National Laboratory 
The Physics Department invites applications for a 
number of scientific positions in the Heavy Ion 
Research Group at Brookhaven National Laboratory. 
The group is engaged in heavy ion experiments at 
the Alternating Gradient Synchrotron with 15 GeV/ 
nucleon beams and is actively planning for 
experiments at higher energies at the proposed 
Relativistic Heavy Ion Collider facility (RHIC). 

The positions are to be at several levels, ranging 
from postdoctoral research associate to senior 
scientist. Candidates must have a doctoral degree, 
preferably in experimental nuclear or high energy 
physics. For the more senior positions, a proven 
research record in medium energy nuclear physics, 
high energy heavy ion physics, or high energy 
particle physics is required. 
Applications should be sent to Dr. P.D. Bond, 
Chairman, Physics Department, Brookhaven National 
Laboratory, Associated Universities, Inc., Upton, LI, 
New York 11973. Inquiries can be made to P.D. Bond 
(516) 282-4063 or 0. Hansen (516) 282-4581. 
An Equal Opportunity Employer m/f. 

I l I I I B R O O K H A V E N 
I I I ! ! NATIONAL LABORATORY 
( .1 l | | ASSOCIATED UNIVERSITIES INC 

22 CERN Courier, March 1988 



Berger's calculations for beauty production 
from high energy negative pion beams on a 
heavy target, showing the result reported by 
the WA 78 experiment at CERN. 

selecting events containing a muon 
and one or more narrow jets of ha-
drons. The observed level of single 
muons shows that additional 
quark/gluon mechanisms fol lowing 
the initial particle-antiparticle annihi­
lation are important and have to be 
included in the calculations. 

Once this is done, the observed 
spectra involving the fourth (charm) 
and fifth (beauty) quarks tie in well 
wi th QCD-based calculations, and 
show that the sixth ('top') quark 
has yet to put in an appearance at 
these collision energies (630 GeV). 
The production levels of B mesons 

measured by the W A 7 8 study also 
tie in wi th QCD predictions. 

The inclusion of additional quark-
gluon mechanisms also helps to 
explain the high production rates of 
heavy quarks at the ISR, although 
their liking for the forward direction 
remains a puzzle. A t the proton-
antiproton collider, the observed 
particles emerge broadside to the 
beams. 

The production of leading parti­
cles is earmarked for further study 
and detector development work in 
the context of the LAA project (see 
page 16). 

Wi th the indications of neutral B 
meson mixing f rom UA1 and from 
the ARGUS experiment at the Ger­
man DESY Laboratory, interest is 
now focusing on the additional 
possibilities opened up by B meson 
physics (see, for example, Janua­
ry/February issue, page 5). 

DETECTORS 
Fast calorimetry 
with barium fluoride 

To study rare processes, many of 
today's high energy and nuclear 
physics experiments require ex­
tremely high beam intensities. This 
will be important at future hadron 
colliders, such as the Supercon­
ducting Supercollider (SSC) pro­
posed in the US and the Large Ha­
dron Collider (LHC) in Europe. 

To operate at these high rates, a 
detector must respond very quickly 
and withstand high levels of radi­
ation. Barium fluoride is a scintillat­
ing crystal emitting ultra-violet light 
wi th a decay time of less than one 
nanosecond. In addit ion, the pure 
substance is the most radiation re­
sistant scintillator known, showing 
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DESY, das Deutsche E l ek t ronen - Synchro t ron , ist ein Forschungszentrum in Hamburg. Seine wicht igsten Arbeitsgebiete sind die 
Grundlagenforschung in der Elementarteilchenphysik, Forschungsarbeiten mit der Synchrotronstrahlung am Hamburger-Synchrotron-
Strahlungslaboratorium HASYLAB und die Entwicklung und der Bau neuer Beschleuniger-Anlagen. 

DESY hat zur Zeit etwa 1350 Mitarbeiter. 
Die Forschungsarbeiten bei DESY werden in internationaler Zusammenarbeit durchgefuhrt, wobei Wissenschaft ler von vielen deutschen 
und auslandischen (18 Lander) Universitats- und Forschungsinstituten daran beteiligt sind. 
Seit 1984 baut DESY in Zusammenarbeit mit mehreren auslandischen Landern eine neuartige Speicherring-Anlage zum Studium von 
Elektron-Proton-Sto&en bei sehr hohen Energien, HERA. Die neue Anlage soil ab 1990 fur Forschungsarbeiten zur Verfugung stehen, mit 
Hilfe von zwei groteen Nachweis-Apparaturen, die ebenfalls in internationaler Zusammenarbeit aufgebaut werden. 

Im Rahmen des Nachwuchs-Programmes der Arbeitsgemeinschaften der Grofcforschungseinrichtungen stellt DESY 

promovierte Hochschulabsolventen der Fachrichtungen 
Physik, Informatik und Ingenieurwissenschaften 

ein. Sie sollen Gelegenheit erhalten, sich durch Mitarbeit auf einem der fogenden Gebiete weiter zu qualifizieren: 
- Entwicklung und Bau von Teilchen-Detektoren, insbesondere fur die HERA-Experimente 
- Datenverarbeitung - Hardware und Software 
- Beschleuniger-Physik, insbesondere Entwurf und Bau von Komponenten fur die HERA-Speicherringe 
- neue Beschleuniger-Technologien, z.B. Entwicklung von supraleitenden Resonatoren, supraleitenden Magneten hoher 

Feldstarke 
- Experimente mit der Synchrotronstrahlung 

Die Anstel lung ist befristet auf drei Jahre. Die Vergutung erfolgt nach Vergutungsgruppe l l l / l la MTV Angestel l te. Das Hochstalter von 32 
Jahren sollte nicht uberschritten werden. 
Schriftliche Bewerbungen mit den ublichen Unterlagen und Angaben von Referenzen erbitten wir an unsere Personalabteilung. 

Deutsches Elekt ronen-Synchrotron DESY 
Notkestrafce 8 5 , 2 0 0 0 H a m b u r g - 52 
Te le fon : 0 4 0 / 8 9 9 8 - 3 6 2 8 

THE PHYSICS DEPARTMENT 
AND 

THE INSTITUTE FOR NUCLEAR AND PARTICLE PHYSICS 

THE UNIVERSITY OF VIRGINIA 

Faculty pos i t ions in 

HIGH ENERGY 
EXPERIMENTAL PHYSICS 

Applications are invited for a new program in high energy 
experimental physics. In the anticipation of the formation 
of a new group, we invite applicants for tenure, tenure-
track, and research posit ions. Senior applicants are ex­
pected to lead a vigorous program of research. 

These positions will be in both the Physics Department 
and the Institute for Nuclear and Particle Physics, or could 
be shared between the t w o administrative entities. Sala­
ry, level of posit ion, start-up funds, and other support wil l 
be commensurate wi th the demonstrated accomplish­
ments and experience of the applicant. 

Please send resume, statement of research interests, and 
references t o : 

The Cha i rman 
Physics D e p a r t m e n t 
Univers i ty of V i rg in ia 
Char lo t tesv i l le , Va . 2 2 9 0 1 

The University of Virginia is an equal opportunity, 
affirmative action employer 

— — 
J 

Experimental Physicist 
A position is available for an experimental physicist 
at the Paul Scherrer Institute (formerly SIN, Swiss 
Institute for Nuclear Research). 
PSI operates a 600 MeV isochronous cyclotron 
which is used to produce a number of meson 
beams. The position is initially available for three 
years. 
The successful candidate will be expected to parti­
cipate in the construction and operation of a new 
large solid angle detector (LADS) for the study of 
pion-nucleus interactions. 
Additional information can be obtained f rom: Dr. Q. 
Ingram (tel. 0 5 6 / 9 9 32 58). 
Applications, containing curriculum vitae, list of 
publications and references, should be sent as 
soon as possible, but not later than April 15th, 
1988 to 

PSI 
Paul Scherrer Institute 

Personnel Division 
CH-5234 Villigen/Switzerland 

Code 666 
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Barium fluoride crystals for a photon detec­
tor at Brookhaven. See also front cover. 

little radiation damage wi th doses 
of up to 1 0 8 rads. These t w o 
unique properties make it extreme­
ly attractive for fast calorimetry in 
high radiation environments. 

In fact, the scintillation light f rom 
barium fluoride has t w o emission 
components, a fast one at 220 nm 
with a decay time of 0.6 ns, and a 
slow one at 320 nm with a decay 

time of 625 ns. About 20 % of the 
total light output appears in the 
fast component (the useful one for 
fast calorimetry), ample for high en­
ergy applications. However for use 
at high rates, the slow component 
must be eliminated or reduced to 
avoid pileup due to close events. 

(At lower counting rates, the 
slow component is useful for good 

energy resolution while the fast 
component gives fast t iming. 
These advantages over slower 
scintillators such as sodium iodide 
or BGO have been exploited in nu­
clear physics to detect low energy 
photons wi th backgrounds - such 
as neutrons - suppressed by the 
precise timing.)* 

The simplest method is to read 
out the crystals by photomultiplier 
tubes wi th 'solar blind' photoca-
thodes, most sensitive to the fast 
ultra-violet component but relative­
ly insensitive to the longer wave­
length slow component. This con­
siderably reduces the slow compo­
nent, but a significant amount is 
still detectable by the phototube. 

A second approach is to heat 
the crystals. The slow component 
is less intense at higher tempera­
tures, while the fast component is 
independent of temperature. A t 
about 100C, the slow component 
becomes less significant than the 
fast, but still not low enough for 
many applications. 

A third technique, initially tried 
by a group f rom Delft University in 
the Netherlands, is to add a dopant 
to the crystals. This suppresses 
the slow component by actually al­
tering the scintillation mechanism 
of the crystal. This offers a poten­
tially elegant solution if, the other 
benefits, such as radiation hard­
ness, are preserved. As yet this 
question is not resolved, and a 
group at Brookhaven is looking at 
doped crystals wi th the help of 
Merck Inc. A combination of all 
three approaches may be neces­
sary. 

An alternative and completely 
different approach for reading out 
barium fluoride was discovered 
several years ago by D. Anderson, 
working wi th Georges Charpak's 
group at CERN (see May 1984 is­
sue, page 141). This technique 
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Accelerator 
Engineers & Technicians 
CEBAF, now underconstruction in Newport News, Virginia, 
will be a 4 GeV, high-intensity continuous wave electron ac­
celerator based on superconducting RFtechnology. The ac­
celerator will provide a unique capability forthe detailed study 
of nuclei. 

The challenges of building this facility offer great potential for 
professional growth for engineers and technicians in thefol-
lowing areas: 

CRYOGENICS 
Construction of the two largest 2 K refrigeration systems in 
the world. Projects include a 5 kW,2 K refrigerator, 1.5 km 
of transfer line, contamination detection, and acryogenictest 
facility for production and R&D testing. 

ELECTRICAL 
Construction of a large RF power system, a state-of-the-art ac­
celerator control system, instrumentation and control for com­
plex experimental equipment, and power supplies for 
conventional and superconducting magnets. 

MECHANICAL 
Construction of cryogenic equipment for superconducting 
cavities, superconducting magnets for spectrometers, con­
ventional magnets for beam transport, and other complex ex-
perimental apparatus. 

CEBAF is located in a pleasant mid-Atlantic coastal location 
near Colonial Williamsburg and the Chesapeake Bay. For 
prompt consideration, please send resume along with salary 
history to: Employment Manager, CEBAF, 12070 Jefferson 
Avenue, Newport News, VA 23606. 

The Continuous Electron Beam Accelerator Facility 
An Equal Opportunity Employer, M/F/H/V 

E U R O P E A N S Y N C H R O T R O N 
R A D I A T I O N F A C I L I T Y 
G r e n o b l e , F R A N C E 

The ESRF is a state-of-the-art international syn­
chrotron radiation source to be built in Grenoble, 
France, to meet the needs of the European scienti­
fic community for x-rays. 

W e invite applications for a post of 

CHARTERED ENGINEER 
FOR INSERTION 
DEVICE GROUP 

with broad band experience in: 
• coil magnets and permanent 

magnets, 
• physical measurements, 
• mechanical engineering, 

to be responsible for the construction of insertion 
devices. 

Please send your curriculum vitae, date of availabi­
lity and names of three referees by 31 MARCH 
1988 t o : 

ESRF 
Personnel Off ice - Re f /FP02 .88 
BP 2 2 0 
3 8 0 4 3 GRENOBLE CEDEX 
FRANCE 

ELECTRONICS 
TECHNICIAN/ 
ENGINEER 

Amersham International, with its main laboratory 
complex located in the Chiltern Hills area of South 
Buckinghamshire (UK), is a leading international 
supplier of radiopharmaceuticals. Its cyclotron 
isotopes are produced for medical diagnostics and 
imaging applications, and are distributed, overseas 
through its'system of subsidiary companies. The 
expanding Cyclotron facility currently operates 

•. 3 Cyclotrons and 
has a high 
reputation for its 
advanced 
computer-
automated isotope 
production system. 

An electronics 
technician/ 
engineer is 

required to assist with the development of 
computer control systems and instrumentation, as 
well as contributing to the maintenance and 
operation of the Cyclotrons. Suitable candidates 
will have HNC/HND qualifications and/or several 
years' appropriate experience. 

Applicants should submit a curriculum 
vitae to Mrs C Marigold, Amersham Laboratories, 
White Lion Road, Amersham, Bucks, UK -
telephone Little Chalfont (02404) 4488 ext 3251. 

B r ing ing sc ience to life 

yimersham 
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uses the photosensitive gas TMAE 
in a low pressure wire chamber 
which amplifies and collects the 
photoelectrons produced by the 
fast ultra-violet light. 

This type of readout offers many 
advantages over phototubes. First, 
TMAE is totally blind to the s low 
component and only picks up the 
fast light output. Second, low pres­
sure wire chambers are very fast 
and work well at high rates. In ad­
dit ion, they are essentially blind to 
charged particles which can act as 
a source of background and lead to 
poorer energy resolution. Finally, 
the wire chamber readout makes 
for easy segmentation, giving 
tracking capability, and will work 
inside a magnetic field. 

This technique has undergone 
considerable development in recent 
years. A Brookhaven group was 
mainly interested in using a detec­
tor of this kind as photon veto in a 
high intensity rare kaon decay ex­

periment and developed a detector 
using large (15 cm long) crystals 
read out wi th cathode pads. Fast 
electronics and pulse shaping gave 
an output pulse from the wire 
chamber wi th a baseline width of 
20 ns and rates up to 10 7 Hz per 
readout element. Even narrower 
pulses, as short as 10 ns, should 
be possible at higher energies. 

A t CERN, a barium fluoride and 
TMAE detector wi th good longitu­
dinal and transverse segmentation 
has been tested with electrons at 
energies up to 10 GeV. It achieved 
good energy (1.5 per cent), t ime 
(0.5 nanosecond) and position (few 
millimetres) resolution. The next 
step is to build a large detector us­
ing a few thousand crystals and 
study its performance in a real phy­
sics environment (see page 16). 

TMAE is to be used in several 
large Ring Imaging Cherenkov 
(RICH) detectors in a number of 
new experiments, and increased 

understanding of its basic proper­
ties could pay dividends. 

Could there be better materials 
than barium fluoride and TMAE for 
fast calorimetry? So far barium 
fluoride is unique for its fast light 
emission and radiation hardness, 
and is the only scintillator emitting 
ultra-violet light energetic enough 
to photoionize TMAE. However it 
would not be surprising if other 
crystals showed similar properties. 
Work has really just begun toward 
improving our understanding of the 
underlying physical mechanisms for 
scintillation and radiation damage in 
these materials. 

Other substances could also be 
better than TMAE with barium fluo­
ride or wi th other crystals. Re­
search in both areas will lead to 
new and better detectors for future 
experiments. 

From Craig Woody 

People and things 

Isidor Isaac Rabi 1898-1988 

Isidor Isaac Rabi died in January. In 
addition to his significant scientific 
contributions, he was an eloquent 
communicator of the values of 
science and played a leading role in 
the creation of major scientific Lab­
oratories. 

Born in Galicia and educated in 
America, his postgraduate studies 
took him back to Europe, where he 
worked with Bohr, Paul! and Hei-
senberg. Following this period 

came his best known scientific 
contribution - the invention, of the 
beam resonance method for meas­
uring the magnetic properties of 
nuclei. This led to greatly improved 
precision and opened up a deeper 
interpretation of nuclear behaviour. 
Rabi was awarded the Nobel Prize 
in 1944 for this work. 

After the war he was among the 
first to realize the need for larger 
collaborations in nuclear and parti­
cle physics. He promoted the 
establishment of the Brookhaven 
National Laboratory in the US and, 

from this experience, wenVon to 
play a seminal role in the creation 
of CERN. 

At the 5th General Conference 
of UNESCO in Florence in June 
1950, Rabi put forward a resolu­
tion which gained unanimous sup­
port. It authorized the UNESCO Di­
rector General 'to assist and en­
courage the formation of regional 
centres and laboratories in order to 
increase and make more fruitful the 
international collaboration in the 
search for new knowledge in fields 
where the effort of any one country 
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I si dor Isaac Rabi, 1898-1988. 

The revamped UA2 detector performed cre­
ditably in the proton-antiproton collider run 
at CERN at the end of last year. The detec­
tor was redesigned to exploit the increased 
antiproton levels expected from the new 
ACOL antiproton source, including the AC 
Antiproton Collector ring. One feature is the 
square metre of silicon pads wrapped inside 
the inner detector. Admiring the unwrapped 
silicon are (left to right) George Sanier, Bog-
dan Lisowksi, Claus Gossling and Trivan Pal. 

(Photo CERN X 164.8.87) 

in the region is insufficient for the 
task,' 

The importance of this resolution 
in the evolution of CERN was well 
appreciated by Europe's scientists. 
When CERN formally came into be­
ing several years later, a letter to 
Rabi from representatives of Euro­
pean States said, 'We have just 
signed the Agreement which con­
stitutes the official birth of the pro­
ject you fathered in Florence. Moth­
er and child are doing well, and the 
doctors send you their greetings.' 

It was because of this vital con­
tribution to European science that 
Rabi was one of the invited speak­
ers at CERN's 30th anniversary cer­
emony in 1984. 

Another Rabi incident which has 
become part of science history is 
his legendary remark 'who ever 
ordered that?' on hearing of the 
discovery of the muon. 

CERN Research Director Pierre Darriulat (who 
is also the Chairman of the CERN Courier 
Advisory Panel) receives the degree of doc­
tor honoris causa of the University of Pa via 
from the rector. Looking on (left) is G.Goggi 
of Pavia and CERN. 
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On the bonny banks of the River Aare in 
Switzerland. In the foreground is what used 
to be called the Eidgendssiches Institut fur 
Reaktorforschung (Swiss Federal Institute 
for Nuclear Research), with the former 
Schweizerisches Institut fur Nuklearfor-
schung (SIN) on the far bank. The two re­
search centres have been amalgamated un­
der the name Paul Scherrer Institute, in hon­
our of the distinguished Swiss physicist Paul 
Scherrer (1890-1969) who signed the 1952 
provisional agreement for the establishment 
of CERN on behalf of Switzerland. Below, 
Scherrer is seen (right) with Niels Bohr. 

On people 

Cosmologists Stephen Hawking of 
Cambridge and Roger Penrose of 
Oxford receive the Wolf Prize. 
Their joint work twenty years ago 
showed the existence of gravita­
tional singularities - black holes -
in general relativity. 

Retirements 

The CERN accelerator physicist 
who might well be called Mr. Mag­
nets passes a retirement milestone. 
Lorenzo Resegotti came into the 
spotlight as the leader of the group 
that built the remarkable magnets 
of the Intersecting Storage Rings. 
Never before had over 400 mag­
nets been strung together to such 
a peak of perfection, paving the 
way for the ISR's success as the 
world's first proton-proton collider. 

He also supervised the design 
and construction of superconduct­
ing quadrupoles to squeeze the col­
liding ISR beams, the first industry-
built superconducting magnets to 
operate in an accelerator environ­
ment. More recently, he had the 
brainwave of pouring concrete 
around the widely spaced lamina­
tions of the magnets to bend the 
beams in CERN's new LEP elec­
tron-positron collider, making for 
substantial savings. Throughout his 
distinguished career, his knowledge 
and thoroughness have contributed 
substantially to CERN's acknowl­
edged accelerator prowess. 

Robert Levy-Mandel is formally re­
tiring from CERN after sixteen 
years. When he arrived in the early 
1970s to join the team building the 
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CERN's new Cray X-MP/48 supercomputer 
arrives. 

SPS Super Proton Synchrotron, he 
was already well known in the field 
of accelerators, having played a 
key role at Saclay on the Saturne 
synchrotron. He oversaw SPS civil 
engineering (ranging from tunnel 
construction to buildings, electricity 
supplies and water cooling). There 
followed a period in the CERN Di­
rectorate and he has made import­
ant contributions to getting LEP off 
the ground with the preparation of 
the huge environmental impact 
study and in handling relations be­
tween CERN and its host States, 
France and Switzerland. 

Books 

'Alpha, beta, gamma Z, A Prim­
er in Particle Physics' by L.B. Okun 
of Moscow's Institute of Theoreti­
cal and Experimental Physics from 

In January, a series of lectures at CERN by 
Carl-Friedrich von Weizsacker on the philos­
ophy of science and the meaning of quan­
tum theory drew large audiences. 

Harwood Academic Publishers 
(translated from Russian) is the re­
sult of the author's numerous pop­
ular physics lectures, and describes 
the present state of the subject 
rather than its history. 'The money 
spent on high energy physics is like 
the money spent on our children: 
neither is the frest investment for 
immediate financial return. Never­
theless, the world is unthinkable 
without children and the future of 
science is unthinkable without par­
ticle physics', writes Okun. 

Another useful new Harwood 
book, this time in the Contempora­
ry Concepts in Physics series, is 
'Gauge Fields and Strings' by A.M. 
Polyakov of Moscow's Landau In­
stitute for Theoretical Physics. In 
many cases, the book goes into 
areas which have never been com­
pletely understood, this in the hope 
to stimulate deeper study. 

Meetings 

The third conference on Intersec­
tions between Particle and Nuclear' 
Physics will be held in Rockport, 
Maine, US, from 14-19 May. As 
with previous meetings in the 
series, it will stress cooperation 
between particle and nuclear 
physics in science, technology and 
facilities. Further information from 
Terry Murphy, TRIUMF, 4004 
Wesbrook Mall, Vancouver, BC, 
Canada V6T 2A3. 

The 7th Topical Workshop on Pro­
ton-Antiproton Collider Physics will 
be held at Fermilab from 20-24 
June. Further information from 
Phyllis Hale, Fermilab Users Office, 
PO Box 500, MS 103, Batavia, Illi­
nois 60510. Telex 910-230-3233, 
fax 312-840-4343, earn/bitnet 
PBARP7 at FNAL. 
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Manufactur ing Line 
- Cryogenic Valves 
- Bellows seal Valves 
- Cryogenic Transferline 

Couplings 
- Cryostats and Ejectors 
- Tailor made Cryogenic 

Components 

Cryogenic Control Valve 
pneum. operated with 

electro-pneumatic positioner 
and limit switches 

WEKA Ltd . 
Hofstrasse 8, CH-8620 Wetzikon, Switzerland 
Phone 01/932 23 02, Telex 875 744 
Fax 01/932 43 03 

VME 
68020-68030-0S9; 

MAINTENANT 
CHEZ: 

m i c r o p r o c e s s 
MICRO-INFORMATIQUE INDUSTRIELLE 

97 bis, rue de Colombes - B. P. 87 
92400 Courbevoie 

Tel. : (1) 47.68.80.80 - Telex : 615405 F 

Agence Saint-Etienne : 
Tel. : 77.74.79.11 - Telex 300002 

Agence Toulouse : 
Tel. : 61.75.94.14- Telex : 521390 
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Mike Green of London's Queen Mary College 
talks on the theory of superstrings at the an­
nual UK particle theory get-together at the 
Rutherford Appleton Laboratory. 

(RAL Photoservices) 

Electronic Mail 
The CERN Courier editorial 
desk can be contacted 
through electronic mail using 
the EARN/BITNET communi­
cations network. The Editor's 
address is 

COURIER@CERNVM 

Contributions coming in 
through electronic mail are 
edited on the screen, and are 
now coded for typesetting 
before being sent to the print­
er through a telephone mod­
em link, making for increased 
flexibility. 

For subscriptions (free!), 
changes of address, etc. 
the contacfis 

MONIKA @CERNVM 

Distribution in the USA, West 
Germany, Italy, the UK and 
China is handled from regional 
centres (see page III). 

SERC - RUTHERFORD APPLETON 
LABORATORY 

P H Y S I C I S T P R O G R A M M E R S / 
P R O G R A M M E R S 

The Particle Physics Department of the Rutherford Appleton 
Laboratory has" vacancies for Physicist Programmers and/or 
Programmers. 
Work will be to develop on-line and off-line software in sup­
port of groups doing experiments at CERN, DESY and other 
locations. 
Candidates should be will ing to travel to Geneva or Hamburg in 
the course of their work. 
Salaries will be within the fo l lowing range dependent upon qua­
lifications and experience: 
• Higher Sc ient i f ic Off icer : £ 9 , 2 1 9 - £ 1 2 , 5 0 5 
• Sc ient i f ic Off icer: £ 7 , 8 1 6 - £ 1 0 , 1 5 4 . 
Currency negotiations are in progress for flexible pay scales and 
more information is likely to be available at interview. 
There is a non-contributory pension scheme. 
Appl icants require a degree, HNC/HND or equivalent in a scien­
tif ic, mathematical or engineering subject. 
Appointment to the grade of HSO requires a 1st or 2nd Class 
Honours degree plus 2 years postgraduate experience; a mini­
mum of 5 years relevant experience after qualifying is required 
f rom applicants wi th an ordinary degree or equivalent qualifica­
t ion. A Ph D in a relevant subject would be an advantage. 
Some assistance wi th expenses incurred in house sale/purchase 
may be available in appropriate circumstances. 
For an appl ica t ion f o r m please w r i t e t o or te lephone q u o t i n g 
reference V N 6 2 0 . 
R e c r u i t m e n t Off ice, Personnel Group, Ruther ford A p p l e t o n 
Laboratory, Science and Engineer ing Research Counc i l , 
Ch i l ton , Didcot , Oxon 0 X 1 1 OQX. Tel (0235) 4 4 5 4 3 5 . 
Applications must be completed and returned by 14 March 
1988. 

COLLEGE OF WILLIAM AND MARY 
WILLIAMSBURG VA. 

NUCLEAR/PARTICLE 
PHYSICS 

IN CONNECTION 
W I T H CEBAF 

The College of Wil l iam and Mary invites applications f rom ex­
perimental and theoretical physicists interested in nuclear and 
particle research in connection wi th work at the Continuous 
Electron Beam Accelerator Facility (CEBAF), located 18 miles 
f rom the College. 
A regular tenure track posit ion is open at the assistant professor 
level. An additional posit ion may become available, contingent 
upon funding, for a non-tenure track (postdoctoral or visiting 
professor) appointment. Successful candidates are expected to 
carry on an active research program. The candidate chosen for 
the assistant professor posit ion is expected to teach at the 
undergraduate and graduate levels. W o m e n and minorities are 
especially encouraged to apply. 
Submit curriculum vitae, a list of publications, a statement of 
research interests, and names of three references t o : 

Herber t O. Funsten 
Physics D e p a r t m e n t 
Col lege of W i l l i a m and Mary 
W i l l i a m s b u r g , Va. 2 3 1 8 5 

The review of applications will begin Apri l 1, 1 9 8 8 ; the positions 
will remain open until f i l led. 
The College of William and Mary is an Affirmative Action/Equal 
Opportunity Employer. 
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Putting a complete 
16-channel Logic Ana­

lyser with more than 
140.000 discrete devices 

on a single chip is a break­
through for the electronics 

industry. 

"HOW CAN HEWLETT-PACKARD PROVIDE FLEXIBIL ITY AND VALUE 
IN A LOGIC ANALYSER ? " 

"PUT IT ON A C H I P " 
19th Century Telegraph Station 
,,Deutsches Museum Munich" 

Putting those chips to work in a range of advanced logic analysis equipment 
means a breakthrough for your lab. Three new analysers offer the features 

you need for your projects at the lowest possible price, and provide the perfor­
mance and reliability that you would expect from Hewlett-Packard. They offer 

a simplified user interface, with pop-up menu-driven commands, a built-in disc 
drive, and hardcopy output - speeding you to your solution. The H P 1650A offers 

80 channels to support 8, 16, and 32-bit microprocessors. The H P 1651A has 32 
channels to support most 8-bit microprocessors. Both features 25 MHz state/100 

MHz transitional-timing on all channels and can be function as two seperate state/ 
state or state/timing machines for complex analysis. The H P 16500A is modular, 

allowing you to set up the logic analysis system that fits your needs now - and in the 
future. Up to 400 channels of 25 MHz state/100 MHz trans-

sitional timing, 8 channels of scope analysis, 80 channels 
of 1 GHz timing, or 204 channels of 50 Mbit/sec 

stimulus. Trigger one module with another, time-
correlate measurements between modules - even view 

state timing, and analogue on a single screen. The 
H P 16500A gives you the choice. 

For more information call Hewlett-Packard. 
HP16500A 
Logic Analysis System 

H E W L E T T 
P A C K A R D 



En quelques heures de 
Pidee a la puce 
programmee! 
Pour parvenir a cette acceleration du temps, vous avez le 
choix parmi toute une gamme de possibilites pour entrer les 
donnees, telles que: Schema II, outil de construction logique, 
schema d'interconnexions, tables de verite, diagrammes 
d'etats ou tout simplement equations booleennes. 
Ceci combine avec un ordinateur que Ton pourrait croire 
concu a cet effet: 
Le nouveau Compaq Deskpro 386 avec une frequence de 
20 MHz et un controleur de memoire tampon des plus 
recents. Vous disposez ainsi d'une capacite de calcul presque 
doublee par rapport au Compaq 386 precedent. 

La famUIe E P L D 
(Composants de logique programmables et 

effarables) off re les circuits suivants. 

5C031/32 20 pin 300 portes 
5C060 24 pin 600 portes 
5C090 40 pin 900 portes 
5C121 40 pin 1200 portes 
5C180 68 pin 1800 portes 

nouveau 5CBIC 44 pin controleur de 
bus progr. 

nouveau 5AC312 24 pin logique d'entrees/ 
sorties progr. 

boitiers plastiques disponibles pour la production! 

8304 Wallisellen-ZH, Hertistrasse 31, Tel. 01/8305040 
1110 Morges, Residencs de la Cote 70, Tel. 021/8021676 


