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Theoret ical Physics in Tr ieste, Italy, 
now a world-class research estab­
l ishment, where promising young 
scientists f rom all over the wor ld get 
a taste of front-l ine research early in 
their careers. 

Salam's deceptively soft, husky 
voice masked an iron will and 
ruthless ambit ion. He could be 
arrogant, but also used argument as 
a intellectual weapon to prise open a 
difficult problem or seek new ideas. 
A consummate international, he was 
equally at home with P.G. 
Wodehouse or the Koran. 

Despite being the only Pakistani to 
have won a Nobel Prize, and despite 
his impressive international 
achievements, Salam's posit ion in his 
home country was ambivalent. Under 
the powerful rule of Ayub Khan, 
Sa lam once wielded considerable 
inf luence. However as a member of 
the minority Ahmedi Islamic sect, he 
resigned his influential posit ion as 
chief scientific adviser in 1974 when 
Pakistan's National Assembly under 
Zulf ikar Ali Bhutto excommunica ted 
the Ahmedis f rom Islam. The 
Ahmedis claim that Mirza Ahmed , 
born in Qadian in northern India in 
the late 19th century, was the Mahdi , 
or Messiah, a v iew which is sacri lege 
to convent ional Islam. Mainly 
conf ined to Pakistan, India and East 
Afr ica, the small Ahmedi sect is a 
frequent target of intolerance and 
discr iminat ion, both f rom the religious 
or thodoxy and the mass of people. In 
1979, after the announcement of his 
Nobel award, Salam was initially 
invited to Pakistan by General Zia ul-
Haq, but other pressures soon blew 
an icy wind of excommunicat ion. 

With Salam str icken by i l lness, at 
Tr ieste it became clear he could not 
funct ion much longer as the 
Institute's Director. As a tr ibute to its 
founder, which he would be still able 

to appreciate before his powers 
waned completely, in 1993 the centre 
organized a three-day physics 
meet ing which was at tended by 
col leagues, admirers and former 
students f rom all over the wor ld. One 
was Frank Yang , whose talk on 
mirror symmetry in 1956 had so 
much impressed the young Sa lam. 

The culminat ion of the meet ing was 
the award of an honorary degree of 
the University of St. Petersburg, 
Russia. The rector of the University 
made the trip specially. Salam 
l istened f rom his wheelchair but 
could not speak. After the formal 
ceremony, part icipants stood 
patiently in line to offer their own 
congratulat ions. There was little 
response from Salam, but all hoped 
their message was getting across. 

After famous names, it was the turn 
of younger students. One of the last 
was a nervous young man f rom 
Pakistan, a young researcher who 
had succeeded in gaining one of the 
highly-pr ized scholarships to Salam's 
centre. As he bent towards Salam 
hunched in his wheelchair , he said 
'Sir, I a m a student f rom Pakistan. 
W e are very proud of you. ' Salam's 
shoulders shook and tears ran down 
his face. 

A cold welcome 

C ryogenics is one of the big 
technological success stories of 

particle physics, and it was fitting that 
C E R N recently hosted an 
International Sympos ium on 
Cryogenics in Industry which 
attracted special ists f rom all walks of 
cryogenics life. 

For particle physics, low 
temperature equipment was first 
needed on a large scale for Luis 
Alvarez' pioneer big liquid hydrogen 
bubble chambers in the late 1950s. 
For subsequent developments, 
cryogenics has been frequently, but 
not a lways, synonymous with the 
improved per formance provided by 
superconduct iv i ty, particularly the 
high magnet ic f ields provided by 
superconduct ing magnets. For 
bubble chambers , demand for 
cryogenic plant increased with the 
advent in the late 1960s of large 
detectors equipped with 
superconduct ing magnets , where the 

Large-scale cryogenics for CERN's LEP 
electron-positron collider - liquid helium 
reservoirs from Russia. 
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A cold welcome. At the opening of the recent 
International Symposium on Cryogenics in 
Industry at CERN: Organizing Committee 
Chairman Philippe Lebrun of CERN (left) with 
Bernard Hebral, Chairman of Commission A 1/2 
of the International Institute of Refrigeration. 

12-foot chamber at A rgonne was 
subsequent ly upstaged by B E B C at 
C E R N and the 15-foot chamber at 
Fermi lab. 

A new hor izon opened wi th the 
const ruct ion of Fermi lab 's Tevat ron 
wi th its four-mi le ring of super­
conduct ing magnets . 
Superconduc t ing magne ts had been 
used in beaml ines, in low-beta 
insert ions to squeeze col l id ing 
beams , and in spect rometers , whi le 
research and deve lopment work had 
led to revolut ionary new types of 
f i lamentary conductors wh ich went 
on to make a major impact on this 
techno logy. But the Teva t ron , wi th a 
thirst for 5000 litres of l iquid hel ium 
per hour, b lazed a new trail and w a s 
the first industr ia l-scale cryoplant at a 
part ic le physics laboratory. 
Subsequent ly , the 6.3 k i lometre 
H E R A proton ring at D E S Y Hamburg 
and the C E B A F recirculat ing l inac 
a r rangement at the Jef ferson 
Laboratory, Newpor t News , Virg in ia, 
swel led the ranks of big 
superconduct ing magnet r ings. 

Subsequent ly , the high magnet ic 
f ie lds required for the new generat ion 
of col l iders, such as RHIC at 
Brookhaven and the LHC at C E R N , 
can only be suppl ied by super­
conduct ing magnets - convent iona l 
magne ts being l imited to f ields of 
about 2 tesla. In addi t ion, 
superconduct iv i ty g ives cons iderab le 

sav ings in power - about 6 M W is 
needed to cool the 800 GeV H E R A 
proton r ing, whi le on average severa l 
t imes this f igure is needed to dr ive 
the C E R N S P S synchrot ron at 
450 GeV. 

Whi le protons are heavy and 'st i f f 
proton b e a m s need lots of bending 
effort, e lect rons are very light and the 
beams pl iable. However electron 
beams lose a lot of energy due to 
synchro t ron radiat ion as they are 
bent, so that electron rings are 
therefore are hungry for input power. 
For protons, the superconduct ing 
spot l ight fal ls on magnets to gu ide 
the beams , whi le for e lectrons the 
superconduc t ing goal is more on 
accelerat ing power. 

Deve lopment work to harness the 
eff ic iency of superconduct iv i ty to 
dr ive rad io f requency cavit ies began 
at Stanford Universi ty (in the context 
of a l inear accelerator) where 
e lect rons were first acce lerated in a 
superconduct ing resonator in 1965. 
By the 1980s cavi t ies had been 
instal led at several e lectron 
mach ines and major p rog rammes 
were underway at Cornel l , C E R N , 
KEK (Japan) , CEBAF/Jef ferson. . . . 

To increase its energy, C E R N ' s 
27-k i lometre LEP electron-posi t ron 
col l ider is being f i t ted wi th supercon­
duct ing accelerat ing cavi t ies, a 
scheme launched by the far-s ighted 
John A d a m s back in 1979, and the 

assoc ia ted cryogenic plants will be 
capi ta l ized for the LHC proton 
col l ider to be built in the LEP tunne l . 

Int roducing the cryogenics confer­
ence proper, Oscar Barbalat of 
C E R N looked at the impact of 
'megasc ience ' - as def ined by the 
Organizat ion for Economic 
Coopera t ion and Deve lopment - on 
c ryogen ics and appl ied 
superconduct iv i ty . Whi le instal lat ions 
in many phys ics areas use 
cryogen ics and superconduct iv i ty on 
a large scale, Barbalat still saw the 
move f rom megasc ience to industr ial 
techno logy as a major obstac le. 

Jorg Schmid of C E R N sketched the 
use of c ryogen ics in part icle 
accelerators , both for bending and 
focus ing magne ts and for the 
rad io f requency accelerat ing cavi t ies. 

Giorg io Passard i of C E R N out l ined 
the w ide range of cryogenic opt ions 
now in use in detectors for part icle 
phys ics exper iments . As wel l as the 
advent and demise of the cryogenic 
bubble chamber , polar ized target 
requ i rements had also he lped to 
in t roduce cryogen ics to the part icle 
phys ics scene . For large detectors, 
c ryogenic requ i rements are cent red 
a round spect rometer magne ts and 
ca lor imeter techno logy. 

One of the best known major 
c ryogenic appl icat ions area for 
phys ics is in the big push to control 
thermonuc lear fus ion, where 
superconduct iv i ty is ind ispensable for 
the next generat ion of conta inment 
mach ines . Bernard Turck of the 
French Atomic Energy Commiss ion ' s 
Cadarache centre descr ibed the 
French Toresupra , the Ge rman W 7 X 
Stel larator and the ITER internat ional 
scheme, requir ing respect ively 35, 45 
and 1200 tonnes of superconductor . 

Another major outlet for 
superconduc t ing magnets is for 
magnet ic resonance imaging, main ly 
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Imperial College of Science Technology 
and Medicine, Department of Physics, 

South Kensington, London SW7 

Two post doctoral Research Associates 

Applications are invited for two PPARC-funded two year posts 
to join the UK collaboration searching for the direct signatures 
of the dark matter of the Universe, in the form of new, Weakly 
Interacting Massive Particles (WIMPS). The experiments are 
being deployed in the Boulby mine, N. Yorkshire and the posts 
are both connected with the deve lopment of l iquid Xe 
scintillation detectors to achieve higher sensitivity to dark 
matter signals. 
Post 1 is to be initially at ICSTM with visits to Boulby 
envisaged later. The post holder will assist in the building and 
commissioning of prototype Xe chambers. Knowledge of 
cryogenic and/or nuclear counting techniques is desirable. 
Post 2 is to be mainly located at the Rutherford Appleton 
Laboratory, near Oxford but in close collaboration with 
ICSTM and also involving experimental work at Boulby Mine. 
It will involve design and production of a background veto 
system and other design and analysis work related to the Xenon 
experiment. Experience in both particle counting techniques 
and computer skills are required. 
The candidates will join an established team and there are 
reasonable prospects of extension of the posts beyond the two 
years. 
Salary in the PPARC 1A range. Closing date, March 15. Posts 
available from April/May, 1997. Send CVs and the names of 
two referees or requests for further details to Dr W.G. Jones 
tel. 0171 594 7805 or Dr J.J. Quenby tel. 0171 594 7527 
Department of Physics, ICSTM, Prince Consort Rd. London 
SW7 2BZ, UK. 

Max-Planck-lnstitut fur Kernphysik 
Postfach 103980, D-69029 Heidelberg 

T h e M a x - P l a n c k - I n s t i t u t e in He ide lbe rg , offers a 

P o s t d o c t o r a l P o s i t i o n 

for t h e p ro j ec t H E R A - B in t h e g r o u p of Prof. Dr . 
W . H o f m a n n . T h e goa l of t h e H E R A - B e x p e r i m e n t 
is t h e first o b s e r v a t i o n of C P - v i o l a t i o n in decays of 
B - m e s o n s . T h e M P I H e i d e l b e r g is involved in t h e 
c o n s t r u c t i o n of t h e si l icon v e r t e x d e t e c t o r , w h i c h is 
p l aced ins ide a v a c u u m t a n k in o r d e r t o ach ieve t h e 
b e s t poss ib le r e so lu t ion for s e c o n d a r y ver t i ces . T h e 
successful c a n d i d a t e will p a r t i c i p a t e in t h e c o n s t r u c t i o n 
a n d comiss ion ing of t h e v e r t e x d e t e c t o r a n d in t h e 
ana lys i s of t h e H E R A - B d a t a . 

T h e a p p l i c a n t shou ld h a v e a un ive r s i t y deg ree w i t h a 
P h . D . in e x p e r i m e n t a l h igh ene rgy phys ics , h a r d w a r e 
expe r i ence as well a s k n o w l e d g e in on- l ine c o m p u t i n g , 
d a t a ana lys i s a n d M o n t e - C a r l o s i m u l a t i o n . 

T h e pos i t i on will be free from M a y 1st, 1997. T h e 
c o n t r a c t will in i t ia l ly b e for 2 y e a r s , w i t h poss ib le 
e x t e n s i o n t o 5 yea r s , a n d a s a l a r y a c c o r d i n g t o B A T 
H a . H a n d i c a p p e d a p p l i c a n t s will b e g iven p re fe rence t o 
o t h e r s w i t h t h e s a m e qual i f ica t ion . A p p l i c a t i o n s s h o u l d 
b e sent u n d e r Reference 0 3 / 1 9 9 7 t o Max-Planck-lnstitut 
fur Kernphysik, Personalverwaltung, Postfach 103980, 
D-69029 Heidelberg. 

P o w e r e d Crates 
Further to all our CERN approved CERN-Spec. Crates 

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

VMEbus-crate VME64 9U x 400 mm 
according to the recommendation of VIPA 

VMEbus-crate CERN-spec. V430 

VMEbus-crate 

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

CERN-spec. V422 

Crates and Power Supplies from 
WES-Crates are flexible because 
of modular systems. 

LJES -Crates 
Telefon 0461 - 77 41 77 
Telefax 0461 - 77 41 41 
International +49 461 

Wes-Crates GmbH 
Pattburger Bogen 33 
D-24955 Harrislee/Flensburg 
Germany 
Your contact in Geneva: HiTech Systems Sa, Abenue Wendt 16, 
1203 Geneva, Tel.: 0 2 2 / 3 4 4 7 7 8 8 , Fax: 0 2 2 / 4 5 6 5 5 1 
Your contact at PSI and ETH Zurich: Dipl.-lng. Kramert AG, 
Villigerstr. 370, CH-5236 Remigen, Tel.: 056 /441555 , Fax: 445055 
E-mail: sales@wes-crates.de 

CERN Courier, January/February 1997 15 

mailto:sales@wes-crates.de


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

Generic prototype of a scintillating-fibre 
detector for the DIRAC pionic atom experiment 
at CERN. The design uses a modular position-
sensitive photomultiplier (PSPM) housing 
structure accommodating 48 channels. As well 
as making for flexibility in the final size of the 
full detector, this also allows a rapid repair or 
exchange of defective modules or PSPMs.. 

for medical tomography, where David 
Hawkswor th of Oxford Magnet 
Techno logy pointed out that s ince the 
introduct ion of this technology in the 
early 1980s, the market has grown to 
some 12,000 installations wor ldwide. 
For the future, Rene Fluckiger of 
Geneva descr ibed the impact of new 
superconductors . 

Summar iz ing the status of particle 
physics at the meet ing, Pierre 
Darriulat of CERN drew attent ion to 
the need for low temperature 
detectors, especial ly in spaceborne 
exper iments, to make precision 
measurements . 

As well as these major scientif ic 
areas, more specif ic projects were 
covered in brief oral presentat ions 
and poster sessions, whi le the 
parallel industrial exhibit ion attracted 
considerable interest. But the real 
star of the show was CERN's own 
instal lat ions, cryogenic and 
otherwise. The delegate tours of the 
Delphi exper iment at the LEP, 
electron-posi tron coll ider, the 
superconduct ing magnet and cavity 
test area and the central cryolab 
were fully booked. 

DETECTORS 
Scintillating fibres at 
work (1) 

To help in the search for rarer 
physics events, one emerg ing 

t rend is to pull together more precise 
information on the pattern of 
produced particles early in the event 
select ion process. This requires a 
detector which assures not only good 
space and t ime resolution whi le 
act ing as such a topological tr igger, 

but also a s imple and reliable means 
of handl ing the posit ion information in 
real t ime. 

To meet this demand , a scint i l lat ing-
f ibre detector is in preparat ion for the 
' D I R A C (D lmeson Relativistic A tom 
Complex) exper iment at CERN's 
proton synchrotron based on the 
technical ach ievements of RD17 
research and development project -
fast readout of scinti l lating f ibres 
using posit ion-sensit ive 
photomult ip l iers (PSPM). The 
technique fully profits f rom the 
advantages photomult ipl ier 
technology developed over the last 
several decades. 

The unusual DIRAC exper iment 
sets out to measure pion-pion 
scatter ing by synthesiz ing a toms 
consist ing of a posit ive and a 
negat ive pion rotating round each 
other. Precision measurements of the 
l i fetime of these atoms will reveal 
new information on pion-pion 
interact ion, vital to test emerg ing 
ideas in quark-g luon field theory 
(quantum chromodynamics - QCD) . 

For the exper iment , a generic 
prototype with 96 channels, 
cor responding to a fifth of the full 
detector, has recently been produced 
and successful ly tested by a 

LAPP(Annecy ) /CERN/ IHEP/Kyoto-
Sangyo/Tr ies te /UOEH/Waseda team. 
It is based on a new series of P S P M , 
H6568 f rom Hamamatsu Photonics, 
fo l lowed by special ly des igned front-
end electronics and a peak-sensing 
circuit (PSC), which digit izes the 
track posit ion in real t ime by 
suppress ing annoying cross-talk 
between adjacent channels. 

Wi th an array of 0.5 m m diameter 
f ibres, the space resolut ion for 
individual m in imum ionizing particle 
'hits' is about 130 micron with a 
detect ion eff iciency higher than 95 %. 
Double t racks were also detected 
with a m in imum two-hit separat ion of 
about 0.4 m m . As required for the 
DIRAC exper iment , the distance 
between two tracks was successful ly 
digit ized in real t ime with a s imple 
logic circuit. The t ime jitter of s ignals 
through the electronics (PSPM + 
PSC) was less than 500 ps. A f iner or 
coarser granulari ty of detector 
e lements could be achieved by using 
f ibres of appropr iate d iameter wi thout 
any major modif icat ion of the present 
setup. 

Wi th proven photomult ipl ier 
technology, such a device could have 
a wide range of ongoing appl icat ions 
for high- luminosi ty exper iments. 
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