
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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Manufacturing 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 Scientific Officer: £ 9 , 2 1 9 - £ 1 2 , 5 0 5 
• Scientific Officer: £ 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 application form please wr i te to or telephone quoting 
reference V N 6 2 0 . 
Recruitment Office, Personnel Group, Rutherford Appleton 
Laboratory, Science and Engineering Research Council, 
Chilton, 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 : 

Herbert O. Funsten 
Physics Department 
College of Wi l l iam and Mary 
Wil l iamsburg, 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 FLEXIBILITY 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 
PACKARD 



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 


