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Now for the First Time... 
Affordable, High-Speed Custom 
Waveforms at your fingertips! 

Introducing LeCroy's Model 9l0«g^ 
200 M points/sec Arbitrary Function Generator 

Custom Waves at 
5 nsec/point 
Pulses & Square Waves 
to 100 MHz 

Dual Channel 
10 V p-p Output 
Risetime <4 nsec 
Long Memory 

• EASYWAVE™ Software 
• GPIB, RS-232 and Local 

Control 

High-Speed Custom Waveforms 
Until now, custom waveforms have been relegated to low fre
quency applications. That has changed. With LeCroy's new 
Model 9100, custom waveforms of up to 200 megapoints/sec 
(5 nsec/point) can be generated. Standard function 
generators are becoming obsolete. 

Why Custom Waveforms? 
A signal source should simulate a "real world" waveform. In 
the past, only sine waves, square waves, ramps or pulses 
were available for high speed applications. But using these 
limited waveforms, how could cir
cuits be tested under actual condi
tions? Such as testing a threshold 
detector by varying the amplitude of 
a single pulse out of a hundred? Or 
a phase detector by varying the 
phase of one cycle out of a thou
sand? Or test an equipment setup 
with a replica of an actual waveform? 
All too often, this kind of testing 
wasn't done at all or was extremely 
hard to do. But now the LeCroy 9100 
solves all these problems and many, 
many more. 

It's Easy 
Creating new waveforms is easy with LeCroy's Optional 
EASYWAVE™ software package designed for use with the 
IBM PC™ and most compatibles. Simply select some basic 
shapes from a library, add them together, and then stretch 
them to the amplitude and time duration that you desire. Or 
acquire "real world" waveforms with LeCroy digitizers and 
digital oscilloscopes. 
It's Affordable 
The LeCroy Model 9100 frees you from the limitations of 

standard function generators and, at 
less than $9,000*, it won't wreck your 
budget. For that price you get 
waveform linking, channel summing, 
8-bits resolution, 12-bits dynamic 
range, 64 kpoints fast memory, 
350 kpoints of non-volatile waveform 
storage, six standard waveforms. 
Start improving your design and 
product quality with high-speed, 
custom waveforms using the LeCroy 
9100 AFG. For more information circle 
the reader service number or call us 
at: 914-425-2000 for a demonstration. 
*USA price only 

LeCroy 
"Real World "Waveforms: Disk Head (top), PSK ASC II "k" (middle) 
Flourescence Decay (bottom) 

700 South Main Street, Spring Valley, NY 10977, USA. Tel: (914) 425-2000 
Route du Nant-d'Avril 101, 1217 Meyrin 1-Geneva, Switzerland. Tel: (022) 82 33 55 

CERN Courier, September 1987 II 



Laboratory correspondents : 

Argonne National Laboratory, USA 
M. Derrick 

Brookhaven National Laboratory, USA 
N. V. Baggett 

Cornell University, USA 
D. G. Cassel 

Daresbury Laboratory, UK 
V. Suller 

DESY Laboratory, Fed. Rep. of Germany 
P. Waloschek 

Fermi National Accelerator Laboratory, USA 
M. Bodnarczuk 

KfK Karlsruhe, Fed. Rep. of Germany 
M. Kuntze 

GSI Darmstadt, Fed. Rep. of Germany 
G. Siegert 

INFN, Italy 
M. Gigliarelli Fiumi 

Institute of High Energy Physics, 
Beijing, China 

Wang Taijie 
JINR Dubna, USSR 

V. Sandukovsky 
KEK National Laboratory, Japan 

K. Kikuchi 
Lawrence Berkeley Laboratory, USA 

W . Carithers 
Los Alamos National Laboratory, USA 

0 . B. van Dyck 
Novosibirsk Institute, USSR 

V. Balakin 
Orsay Laboratory, France 

Anne-Marie Lutz 
Rutherford Appleton Laboratory, UK 

A. D. Rush 
Saclay Laboratory, France 

A. Zylberstejn 
SIN Vill igen, Switzerland 

J . F. Crawford 
Stanford Linear Accelerator Center, USA 

W . W . Ash 
Superconducting Super Collider, USA 

Rene Donaldson 
TRIUMF Laboratory, Canada 

M. K. Craddock 

Copies are available on request f rom : 
China — 

Dr. Qian Ke-Qin 
Institute of High Energy Physics 
P.O. Box 9 1 8 , Beijing, 
People's Republic of China 

Federal Republic of Germany — 
Gabriela Martens 
DESY, Notkestr. 85 , 2 0 0 0 Hamburg 52 

Italy — 
INFN, Casella Postale 56 
0 0 0 4 4 Frascati 
Roma 

United Kingdom — 
Elizabeth Marsh 
Rutherford Appleton Laboratory, 
Chilton, 
Didcot 
Oxfordshire 0 X 1 1 OQX 

USA/Canada — 
Margaret Pearson 
Fermilab, P.O. Box 5 0 0 , Batavia 
Illinois 6 0 5 1 0 

General distribution — 
Monika Wi lson 
CERN, 1211 Geneva 2 3 , Switzerland 

CERN COURIER is published ten t imes yearly 
in English and French edit ions. The v iews 
expressed in the Journal are not necessarily 
those of the CERN management 

Printed by : Presses Centrales S.A. 
1002 Lausanne, Switzerland 

Published by : 

European Laboratory for Particle Physics 
CERN, 1211 Geneva 23 , Switzerland 
Tel. (022) 83 61 1 1 , Telex 4 1 9 0 0 0 
(CERN COURIER only Tel. (022) 83 41 03) 
USA : Controlled Circulation 
Postage paid at Batavia, Illinois 

V o l u m e 27 

n° 7 i t J F l l l l ItWTilï 11 PB ( S " UK 
S e p t e m b e r 

1987 
I n t e r n a t i o n a l J o u r n a l o f H i g h E n e r g y P h y s i c s 

Editors: Gordon Fraser, Brian Southworth, Henri-Luc Felder 

(French edition) / Advert isements: Micheline Falciola / Adviso

ry Panel: R. Klapisch (Chairman), H. B0ggild, H. Lengeler, 

A. Martin 

Uppsala spells hope 

Conference report 

Pushing hard on the accelerator 

Workshop on new techniques 

CERN prepares for the future 

Gearing up for the 1990s and beyond 

15 

Ï 9 

HERAIding HERA 

Big new electron-proton collider at German Laboratory takes 

shape 

Brookhaven — going for gold 

Looking forward after 40 years 

Around the Laboratories 

25 KEK: Good TRISTAN performance 

New Japanese electron-positron collider comes on strong 

26 STANFORD : Spot check 

Beams finer than a hairsbreadth 

26 CERN : The quest for more antiprotons 

Boosting the supply of antimatter 

30 FERMILAB: 'Small ' collider experiments 

Not the biggest, but still big 

33 CERN/ORSAY: Fruitful collaboration 

LEP injector linacs inaugurated 

34 DARMSTADT: Superconducting radiofrequency milestone 

Beam from superconducting machine 

37 DESY: Peephole? 

Puzzling events 

Physics monitor 

Hadron spectroscopy 1987 

More rare particles 

Electronic postcards 

Conference on computing in high energy physics 

-J Low-dose ionizing radiation 
1$ it harmful to health? 

/^Q Festi-val Val Telegdi 65 

47 People and things 

Cover photograph : 
Preparing to clean a part of one of the large aluminium debunching 
cavities for CERN's new AC Ant ipro ton Collector ring. The AC handled 
its first beams in June, en route to its goal of boost ing CERN's supply of 
antiprotons. (Photo CERN X110 .7 .87 ) 

CERN Courier, September 1987 III 



More kick for less 
pounds, francs, yen, 
deutschmaif 
pesetas 
or dollars. 

Good news for particle accelerators. 
EEV, a world leader in high energy switching 

thyratrons, has now developed a single cathode 
multi-gap tube that operates as a bi-directional switch 

Now you can double the power delivered to 
kicker magnets without substantial rebuilding costs. 

This new tube, the CX1671, is a plug-in 
replacement for the CX1171. Its unique hollow anode 
design was originally developed by EEV to switch 
the severe inverse voltages occuring in pulsed gas 
discharge lasers. 

When operating at an anode voltage of 80kV, it 
has proved capable of switching 2500 amps of 
reverse current in a 2 microsecond pulse, without any 
degradation in performance after 10 million pulses. 

For further information on this state-of-the-art 
thyratron, contact EEV today. 

VlTwratrons 
UK: 
EEV, Waterhouse Lane, Chelmsford, Essex CM1 2QU, England. Tel: (0245) 493493. Telex: 99103. Fax: (0245) 353472. 
USA: 
EEV Inc, 4 Westchester Plaza, Elmsford, NY 10523, Tel: (914) 592 6050. Telex: 6818096. Fax: (914) 682 8922. 
CANADA: 
EEV Canada Ltd, 67 Westmore Drive, Rexdale, Ontario M9V 3Y6. Tel: (416) 745 9494. Telex: 06 989363. Fax: (416) 745 0618. 

Subsidiary of the 
General Electric gc fc^g* 

Company pic ^ ^ R € 5 ^ l ^ 
of England 
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F A D C S Y S T E M 
DL3000 

* 8 b i t RESOLUTION (ffS^fgS) • 
• lOO MHz SAMPLING RATE • 

Addr. [N] 

D L 3 0 ° • 8 CHANNELS 

• 256 WORDS RECORD LENGTH 

• BUS COMPATIBLE with DL300 SYSTEM 

• VME or CAMAC INTERFACE AVAILABLE 
NOTE: DL300 SYSTEM IS A DEVELOPMENT BY THE UNIVERSITY OF HEIDELBERG 

DL3001 MODULE IS A DEVELOPMENT BY DESY HAMBURG 

(USA) LaCroy 
v — ^ Td . 914 425 20000 

CGB><5Af3> SMITH & JONES 

Cf^s BERGOZ 
' Td. (50) 410089 

^ Q T ) ANTARES AG 
v — y Td. 056 823783 

CT^ ELESYS 
x Td . 06 897794 

C^T\ UNITRONICS 
' Td. 4302 38559 

GUNNAR PETTERSON AB 
v — ' Td. 08 930 80 

(fùfts RAYONICS SCIENTIFIC INC 
^ — ^ Td. 416-736-1600 

( Q D } OPTICAL SYSTEMS LTD 
v — ' Td. 9023033-39 DR. B. STRUCK 

D - 2000 TANQSTEDT, P. O. Box 1147, FED. REP. of GERMANY 
Telefon: (04109) 55 - 0 Telefax: (04109) 5533 Telex: 2 180 715 tegs 



Do these configurations say something to you? 
These are just some of the various CAMAC, mixed CAMAC/VME, and VME 
read-out systems we have built for current European and US experiments. 

Crystal Ball Read-out System 

Q22 
- • t o MicroVAX ® 

VME 

CAMAC 
M H H C 

ADCs 0 S M C 

SILENA/LeCroy D M A 
2 

FERA type I I 2 

I ECL bus 3 
0 

1 
7 

1 
6 

1 
1 

1 0 1 0 

BHC 4560 

ADCs 
SILENA/LeCroy 
FERA type 

[ ~ ECL bus " 

• 

5 BHC 4560 

BHT 2330 

- HEP Read-out System 

MicroVAX® 
Workstation 

ISC 8221 

<C 
Fî 

VMEbus 

^ ECL bus ^ [ HSM 8170| 

OPM 8241 a FIC 8230 

VMEbus 

^ E C L b u s ^ ^ | H S M 6 1 7 0 

DPM 8241 J FIC 8230 

fï 
VMEbus 

System Crate Read-out System 

I 

BHT 2330 

Up to 7 crates 

Optional DMA Control ler 

Q22C 4551 

BHT 2330 

Q22C 4550 

AJ11BC 4550 

Micro VAX ® 

DATAWAY 2 

STARBURST Read-out System 

Features: 

ETHERNET node 
in 3 CAMAC slots including 
ACC 2180 STARBURST 

Option : 
Branch Highway driver 

7ZZA 
DATAWAY 

Master 
-% Crate 

H4000 

We are now discussing derivatives of these configurations 
for experiments targeted in 1988 and 1989. 

Why not call us to talk about your needs? 

CREATIVE ELECTRONIC SYSTEMS 
For these and our other VME and CAMAC modules, contact us for your nearest distributor. 
Headquarters: CES Geneva, Switzerland Tel: (022) 925 745 Fax: (022) 925 748 Tlx: 421 320 

CES-D Germany Tel: (6055) 4023 Fax: (6055) 82210 Tlx: 418 4914 
North America: BYTECH Vancouver (BC) ' T e l : ( 6 0 4 ) 980-4131 Fax: (604) 879-1133 

KSC Lockport (IL) Tel: (815) 838-0005 Fax:(815)838-4424 
I.M. SYSTEMS Tempe (AZ) T e l - ( 6 0 2 > 9 4 8 " 1 4 9 5 Fax: (602) 991-7846 

Creative Electronic Systems SA 70, Route du Pont-Butin Case Postale 107 CH-1213 Petit-Lancy 1 
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Uppsala spells hope 

In the last f e w yea rs , t he par t ic le 
phys i cs c o m m u n i t y has expe r i 
enced s o m e t h i n g o f a back l ash . 
Ind ica t ions o f e f fec ts b e y o n d i ts 
S tanda rd M o d e l - t he e l e c t r o w e a k 
syn thes i s p lus the q u a n t u m c h r o -
m o d y n a m i c s (QCD) p ic tu re o f quark 
in te rac t ions - have d i s a p p e a r e d 
on c loser sc ru t iny , w h i l e t he ex
p e c t e d s ix th ( ' top ' ) quark is st i l l 
m i ss i ng . In a d d i t i o n , t he p r o t o n 
d o e s no t appear t o d e c a y , at least 
no t w i t h i n 1 0 3 2 yea rs , ru l ing o u t 
the s imp les t ' g rand un i f i ed ' m o d e l s 
e n c o m p a s s i n g b o t h t he e lec t ro -
w e a k and the quark i n te rac t i on 
sec to r s . 

H o w e v e r at t he European Phys i 
cal S o c i e t y ' s In ternat iona l H igh 
Energy Phys ics Con fe rence in U p p 
sa la, S w e d e n , f r o m 2 5 June t o 
1 Ju ly , the m e s s a g e w a s one o f 
hope . There are exce l len t p r o s 
pec t s o f unravel l ing g o o d phys i cs 
w i t h the impress i ve range o f acce l 
e ra to rs and s to rage r ings p lanned 
or under c o n s t r u c t i o n . Th i s t r a n 
s i t ion t o a n e w energy range w a s 
re f lec ted in the p lenary t a l k s , i n 
c lud ing m a n y s ta tus r e p o r t s on 
n e w p ro jec ts . 

The 6 0 0 phys i c i s t s w h o c a m e 
t o S w e d e n ' s o l des t un ive rs i t y , 
f o u n d e d 5 1 0 years a g o , heard t he 
f i rs t resul ts f r o m the n e w J a p a n e s e 
T R I S T A N e l e c t r o n - p o s i t r o n co l l ider . 
W i t h the mach ine runn ing at 2 5 
GeV per b e a m , the V E N U S , A M Y 
and T O P A Z e x p e r i m e n t s c o m p a r e 
the p r o d u c t i o n levels o f h a d r o n s 
and o f m u o n s . The i r resu l ts s o fa r 
are c o m p a t i b l e w i t h w h a t w a s seen 
at s l ight ly l o w e r energ ies in t he 
PETRA r ing at t he Ge rman DESY 
Labo ra to r y severa l yea rs a g o and 
as ye t s h o w no s igns o f t h e t o p 
quark . 

Key ingred ien ts in t he S t a n d a r d 
M o d e l are o f cou rse t he W and Z 
b o s o n s car ry ing the w e a k nuclear 
f o r c e . Uppsa la m a r k e d t h e end o f 

the m o n o p o l y o f t he U A 1 and U A 2 
e x p e r i m e n t s at t he CERN p r o t o n -
a n t i p r o t o n col l ider f o r W and Z 
phys i cs w i t h the f i rs t W and Z 
cand ida te even t s f r o m the CDF 
d e t e c t o r at the Fermi lab T e v a t r o n . 
A l t h o u g h p resen ted as c a n d i d a t e s , 
p lenary speaker Pierre Darr iu lat o f 
CERN and the U A 2 e x p e r i m e n t 
w a s c o n v i n c e d enough t o inv i te 
the CDF t e a m t o jo in the W / Z c lub . 

W i t h CERN's n e w A C O L A n t i -
p r o t o n Co l lec to r c o m i n g in to oper 
a t ion t o b o o s t the a n t i p r o t o n s u p 
p ly , exc i t i ng c o m p e t i t i o n is f o r e 
seen b e t w e e n Europe and t h e US. 

In his s u m m a r y , Gu ido A l ta re l l i 
p o i n t e d ou t tha t t w o o f t he b ig 
phys i cs d i scove r ies o f t h e pas t 
year w e r e in o the r f ie lds bu t never 
the less have i m p o r t a n t imp l i ca t i ons 
f o r h igh energy phys ics - t he d i s 
c o v e r y o f t he n e w high t e m p e r a 
tu re s u p e r c o n d u c t o r s and the o b 
se rva t i on o f the 1 9 8 7 s u p e r n o v a . 

One o f t he p ioneers o f t h e n e w 
b o o m in ce ramic s u p e r c o n d u c t o r s 
- Geo rg Bednorz o f IBM Zur i ch -

Abdus Salam (front row, right) leads the 
notetakers at a plenary session of the recent 
EPS International High Energy Physics 
Conference, held in Uppsala, Sweden. 

r e v i e w e d t h e p resen t s t a tus o f th i s 
resea rch . It is n o t ye t c lear w h e t h e r 
t h e s e mate r ia l s w i l l be su i tab le f o r 
m a k i n g s u p e r c o n d u c t i n g m a g n e t s . 
Dave J a c k s o n , r e v i e w i n g t he s t a t u s 
o f t h e US SSC S u p e r c o n d u c t i n g 
Superco l l i de r p ro j ec t , d id no t c o n 
s ider t h e m s ign i f i can t at t he p re 
sen t s t a g e o f t h e SSC des ign . 

In his ta lk o n par t ic le phys i cs 
and c o s m o l o g y , J o h n Ellis o f CERN 
p r e s e n t e d t he e m e r g i n g v i e w o n 
t he s u p e r n o v a phys i cs . He a lso 
s t r e s s e d the i m p o r t a n c e o f t he 
' da rk m a t t e r ' p r o b l e m - g rav i t a 
t i ona l i nd i ca t i ons tha t m u c h o f t he 
mater ia l o f t h e un iverse is e lec t ro -
magne t i ca l l y inv is ib le . M a n y p r o 
p o s e d so lu t i ons imp ly the ex is t 
ence o f n e w par t i c les , and inge
n ious n e w d e t e c t o r s are be ing 
d e s i g n e d . 

T e r e n c e S loan r e v i e w e d quark 
i n te rac t i ons d e e p ins ide h a d r o n s , 
and the m e a s u r e d s t ruc tu re f unc 
t i o n s desc r i b i ng t he quark c o n t e n t 
o f nuc léons and o the r par t i c les . 
Recent resu l ts f r o m the European 
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@ B&S INTERNATIONAL FRANCE ]• 

The 
« Turnkey-package » A team : 

Employing real profesionals in electronic 
11̂  design and printed circuits, our team has 

electronic diagrams 
and printed circuits 

a thorough knowledge in this field. 

B & S INTERNATIONAL FRANCE, 
means.110 specialists working in electro
nics, electromechanics and mecanics 
etc. , at the CERN site. 

A service : 
• A collaboration for many years with the 

CERN. 
• Our offices are located within one kilo

meter of both of the CERN laboratories. 
• Fitted with high-performance tracers 

and laser printers, we work in all gra
phic areas : wiring diagrams, reports 
with diagrams, plots, etc... 

B & S INTERNATIONAL FRANCE sup
plies also consultancy and contracting for 
foreign companies having contacts/con
tracts with CERN. 

An equipment : 
The CAD having left aside the tradition-
nal drawing board B&S has chosen the 
front-runner in electronic computer-aided 
design : p - c a d / P C B 3 including 
SMD-technology. 

Should you have a problem in the above-
mention ned areas : Please do not hesitate 
to contact us. 

B&S INTERNATIONAL 
FRANCE S.A.R.L 
« LA DIAMANTERIE » | 
46, RUE DE GENÈVE S 
c _ m e a n C T r ^ c M i c _ D n i m i v T É I • rc\ ao n n OR F A Y • ao 9« ar T I Y • F_q«^nAA m m o I M T P R M P H P R M • 7nnfi m m 



From Uppsala 
to Hamburg 
Many of the results presented 

at the European Physical So

ciety's International High En

ergy Physics Conference in 

Uppsala, Sweden, in June 

were underlined or further 

elaborated at the International 

Symposium on Lepton-Pho-

ton Interactions at High Ener

gy in Hamburg a month later. 

A report of the Hamburg 

meeting will feature in our 

October issue. 

M u o n Co l l abo ra t i on .on s p i n -

d e p e n d e n t s t ruc tu re f u n c t i o n s 

s h o w tha t an e x p e c t e d c o n d i t i o n 

(El l is-Jaffe s u m rule) d o e s no t 

w o r k . 

The ' supe rs t r i ng r e v o l u t i o n ' 

w h i c h has ac t i va ted m a n y t h e o r e 

t ica l phys i c i s t s and m a t h e m a t i c i a n s 

in recent years has n o w en te red 

a conso l i da t i on phase . A l t h o u g h 

the hope f o r a un ique t h e o r y has 

m o r e or less e v a p o r a t e d , super -

s t r ing a d v o c a t e M ichae l Green w a s 

sti l l op t im i s t i c as t he e n o r m o u s 

techn ica l e f fo r t w o r l d w i d e is be ing 

r e w a r d e d by a deeper under 

s tand ing o f t he sub t le m a t h e m a t i c a l 

issues i n v o l v e d . 

Even if c o n t a c t w i t h e x p e r i m e n t 

is d i f f i cu l t , t he mere poss ib i l i t y o f 

i nco rpo ra t i ng q u a n t u m g rav i t y and 

the S tanda rd M o d e l in to a c o m m o n 

f r a m e w o r k is i tsel f a t r i u m p h f o r 

s t r ing t heo ry . 

In ano ther theore t i ca l p lenary 

ta l k , Ludv ig Faddeev o f Len ing rad 

r e p o r t e d on a t t e m p t s t o quant i ze 

theo r ies con ta in ing m a t h e m a t i c a l 

anoma l ies . A l t h o u g h t h e phys ica l 

p rope r t i es o f such s y s t e m s rema in 

t o be d e t e r m i n e d , Faddeev e m p h a 

s ized tha t anoma l ies are n o t as 

d i sas t rous as w a s o n c e t h o u g h t . 

The t rad i t i on o f t he EPS High 

Energy Phys ics Con fe rences is f o r 

in tense paral lel s e s s i o n s du r ing 

t he f i rs t d a y s , p rov i d i ng a m a s s 

o f i n f o rma t i on and Uppsa la w a s 

no e x c e p t i o n . 

In the sess ion o f phys i cs b e y o n d 

the S tanda rd M o d e l , t h e U A 1 and 

U A 2 co l l abo ra t i ons p r e s e n t e d n e w 

and u p d a t e d b o u n d s o n par t i c les 

as ye t unseen bu t imp l i ed by t h e 

ore t ica l ideas such as s u p e r s y m -

m e t r y and quark c o m p o s i t e n e s s . 

A c c o r d i n g t o U A 1 , t he t o p 

quark n o w has t o be heav ier t han 

4 4 GeV. 

L imi ts f r o m ' b e a m d u m p ' exper 

imen ts on l ight sho r t - l i ved e l e c t r o n -

p o s i t r o n exc i ta t i ons d o n o t s u p p o r t 

the in t r igu ing s ignal seen at t he 

D a r m s t a d t GSI Labo ra to r y , h o w 

ever a l o w energy p o s i t r o n sca t 

te r ing expe r imen t in S t o c k h o l m 

d o e s s h o w an unusual peak in the 

s a m e reg ion as the GSI e f fec t , 

s u p p o r t i n g a lso an Oak Ridge 

s t u d y . 

The re w a s cons ide rab le t h e o r e 

t ica l d i scuss ion on the ' n e w p h y s 

ics ' po ten t ia l o f the n e w mach ines . 

In t he sess ion cove r i ng je t p h y s 

ics , Henry Suter o f CERN p r e s e n t e d 

recent resu l ts f r o m the N A 1 0 ex

pe r imen t at CERN on the p r o d u c 

t i on o f m u o n pairs by d i f fe ren t 

b e a m s of had rons (see J u l y / A u 

gus t issue, page 17) , w h e r e the 

angular d i s t r i bu t ion has an unex

p e c t e d var ia t ion w i t h t r ansve rse 

m o m e n t u m . Prel iminary resu l ts on 

had ron j e t s f r o m the CDF expe r i 

m e n t at the Fermi lab T e v a t r o n 

w e r e p resen ted by A . Gar f inke l o f 

Purdue. The p r o d u c e d j e t s e x t e n d 

ou t t o 1 5 0 GeV t ransve rse m o m 

e n t u m . 

A n o t h e r e m b a r r a s s m e n t f o r t he 

S tanda rd M o d e l - p r o d u c t i o n o f 

pairs o f l ike s ign m u o n s in neu t r ino 

in te rac t ions - is e v a p o r a t i n g , w i t h 

resu l ts f r o m the CCFR g r o u p at 

Fermi lab (see a lso June i ssue , page 

18) . 

A large par t o f the sess ion on 

' s o f t ' hadron ic in te rac t ions w a s 

d e v o t e d t o a c o m p a r i s o n o f t he 

mu l t ipar t i c le p r o d u c t i o n seen in 

f i xed ta rge t e x p e r i m e n t s and at 

t he CERN Col l ider. E f fec ts such as 

the (KNO) scal ing v io la t ion or the 

d e v e l o p m e n t o f s t r o n g f o r w a r d -

b a c k w a r d cor re la t ions w e r e c o n 

f i r m e d , and w i t h i m p r o v e d accu 

racy. 

N e w d e v e l o p m e n t s o f ' f r a g m e n 

t a t i o n ' m o d e l s desc r ib ing t he fo r 

m a t i o n o f had rons f r o m qua rks 

w e r e p resen ted and d i s c u s s e d , 

and it s e e m e d as if the p red i c t i ons 

o f t he va r ious m o d e l s are gradua l ly 

c o n v e r g i n g . 

M e a s u r e m e n t s f r o m the CERN 

Col l ider on the deta i led behav iou r 

o f f o r w a r d e last ic sca t te r i ng s h o w 

tha t the rat io o f t he real t o the 

imag ina ry pa r t s o f t he amp l i t ude 

is h igher t han e x p e c t e d f r o m ex t ra 

po la t i on f r o m l o w e r energ ies . If 

th is p r o v e s c o r r e c t , it m e a n s a 

rap id increase in reac t ion ra tes 

a b o v e 1 T e V . 

T h e sess ion on lep ton p rope r t i es 

inc luded an in te res t ing ta lk by 

M . Roos (Helsinki) w h o d i scussed 

the w a y s o f ex t rac t i ng i n f o r m a t i o n 

on the neu t r ino m a s s f r o m th is 

yea r ' s s u p e r n o v a i n f o r m a t i o n . A n 

upper l imi t o f a round 2 0 e V or 

even less can be e x t r a c t e d , and 

there are a r g u m e n t s w h i c h pul l t he 

l imi t d o w n even fu r ther . H o w e v e r 

Roos e m p h a s i z e d tha t g i ven our 

l im i ted u n d e r s t a n d i n g o f w h a t hap -

p e n n e d in t he s u p e r n o v a , t hese 

resu l ts shou ld be used w i t h care 

and l abo ra to r y e x p e r i m e n t s are as 

usefu l as ever . 

A l v a r o de Rûjula o f CERN a lso 

d i s c u s s e d the neu t r ino imp l i ca t i ons 

o f t he s u p e r n o v a , and specu la ted 

o n t he poss ib i l i t y t ha t it b a n g e d 
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Beauty without charm 

New physics result announced 
at the International Symposium 
on Lepton and Photon Inter
actions at High Energy held in 
Hamburg from 27-31 July was 
the evidence from the ARGUS 
experiment at the DORIS elec
tron-positron collider of the Ger
man DES Y Laboratory (also in 
Hamburg) for the decay of B 
mesons (carrying the beauty 
quantum number) without pro
ducing particles carrying the 
charm quantum number. 

The highly unstable B mesons 
prefer to decay into charmed 
particles (also unstable) but less 
frequently they should decay 
directly into particles carrying 
everyday ('up' and 'down') 
quarks. ARGUS looked for B 
decays into two-body states 
disintegrating in turn into a pro
ton and an antiproton together 
with one or two pions, and 
found them at the level of a few 
in ten thousand. 

Together with recent results 
from the same experiment on 
the 'mixing' of electrically neutral 
B mesons, this information helps 
fill in the gaps in the (Kobayashi-
Maskawa) matrix describing the 
transitions between the different 
types of quark, and hinting at 
where the long-awaited sixth 
('top') quark might be found. 

In his review talk at the Ham
burg meeting, W. Schmidt-
Parzefall of the ARGUS group 
gave the majority view of a top 
quark heavier than 50 GeV. The 
meson composed of this quark 
and its antiquark should thus 
be heavier than about 100 GeV, 
with implications for electron-
positron colliders starting oper
ations (TRISTAN, Japan), about 
to start operations (SLC, Stan
ford), and soon to start opera
tions (LEP, CERN). 

A full report on the Hamburg 
meeting will appear in our Octo
ber issue. 

t w i c e , ra ther t h a n o n c e . 
Desp i te r epo r t s earl ier th is year 

o n the o b s e r v a t i o n o f neu t r i no less 
doub le beta d e c a y a c c o m p a n i e d 
by the e m i s s i o n o f n e w par t ic les 
(ma jo rons ) , t he resu l ts p r e s e n t e d 
at Uppsa la gave no s u p p o r t . L ike
w i s e a h int o f spec ia l ' s e c o n d - c l a s s 
c u r r e n t s ' in cer ta in tau d e c a y s re
p o r t e d by the HRS g r o u p at t he 
S t a n f o r d l inac (see A p r i l i ssue, 
page 10) w a s ru led o u t by severa l 
g r o u p s . 

A n e w c o m e r t o p i c w a s h igh 
ene rgy nuclear co l l i s ions . Five 
g r o u p s p r e s e n t e d the i r resu l ts f r o m 
data t a k e n at CERN on ly seven 
m o n t h s earl ier. T h e g rea t h o p e is 
t o see t he l o n g - a w a i t e d qua rk -
g luon p l a s m a , w h e n q u a r k s b reak 
l oose f r o m thei r hab i tua l nuc léon 
e n v i r o n m e n t s . T h e d i m u o n s igna ls 
r e p o r t e d by t he N A 3 8 co l l abo ra t i on 
h int at t he s u p p r e s s i o n o f t he p r o 
d u c t i o n o f J / p s i pa r t i c les , as p re 
d i c t ed f o r t he p lasma . S ince all 

e x p e r i m e n t s a lso t o o k da ta w i t h 
p r o t o n s , an e f fo r t is be ing m a d e 
t o so r t o u t co l lec t i ve e f f ec t s . 

W i t h n e w prec is ion da ta o n d e e p 
inelast ic sca t te r i ng p r o b i n g t he 
d e e p in ter io r o f t he s t r uck nu 
c l é o n s , t h e rat io o f t he long i tud ina l 
t o t r ansve rse p r o d u c t i o n ra tes 
m e a s u r e d at S t a n f o r d in cer ta in 
k i nema t i c reg ions ( m o m e n t u m 
t rans fe r less t han 10 G e V 2 ) is la rg 
er t han t h e theore t i ca l p red i c t i ons . 
E l sewhere th is ra t io and the p r o t o n 
s t ruc tu re f u n c t i o n behave as ex
p e c t e d . 

T h e sess ion o n the w e a k d e c a y s 
o f qua rks inc luded the n o w f a m o u s 
resul t f r o m the A R G U S e x p e r i m e n t 
at DESY o n par t ic le m i x i n g in t h e 
neut ra l B m e s o n s y s t e m . T h e h igh 
level o f m ix ing seen p laces a res
t r i c t i on o n the t o p quark m a s s . 
W i t h th ree fami l ies o f t w o q u a r k s , 
t h e t o p quark has t o be heavier 
t h a n a b o u t 4 5 GeV . 

T h e grea t m e s s a g e f r o m the 
c o n f e r e n c e w a s the poss ib i l i t y o f 
a s e c o n d Copern i can revo lu t i on . 
W e are no t at t he cen t re o f t he 
un iverse and n o t even m a d e o f t he 
m o s t a b u n d a n t f o r m o f m a t t e r in i t . 

W h i l e the re w e r e no spec tacu la r 
n e w d i scove r i es p r e s e n t e d at th i s 
C o n f e r e n c e , the re w a s an i m p r e s 
s ive a m o u n t o f so l id expe r imen ta l 
and theore t i ca l w o r k r e p o r t e d . 
P romis ing d e v e l o p m e n t s in exper 
imenta l t echn iques w e r e d i s c u s s e d 
such as h igh p o w e r acce le ra t ion 
dev i ces - t he f ree e lec t ron laser 
(1 .8 G W , 8 .6 m m ) , t he re la t iv is t ic 
k l y s t r o n and the w a k e - f i e l d t r a n s 
f o r m e r (8 M e V / m ) . In t he sess ion 
o n d e t e c t o r d e v e l o p m e n t s it w a s 
s h o w n tha t ene rgy in t he T e V 
range can be m e a s u r e d w i t h a p re 
c is ion o f one per cen t us ing ca lo -
r imet r ic m e t h o d s and t ha t t w o -
d imens iona l pos i t i on measu re 
m e n t s in the m i c r o n range can be 
m a d e , p r o m i s i n g fo r t he fu tu re . 
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Y Diameter 
Subnanosecond 
PMI 

Subnanosecond time response 
(RT = 0 7 ns, TTS = 0.37 ns), 8-stage 
For scintillation counting and 
high energy physics experiments 

T h e R 2 0 8 3 is a 2 - i n c h d i a m e t e r , 8 - s t a g e , 
h e a d - o n t y p e p h o t o m u l t i p l i e r t u b e d e v e l o p e d 
s p e c i a l l y f o r p u l s e c o u n t i n g a p p l i c a t i o n s . 
It f e a t u r e s s u b n a n o s e c o n d r i se t i m e , s m a l l 
t r a n s i t t i m e s p r e a d a n d h i g h p u l s e l inear i t y . 
T h e a n o d e o u t p u t s i g n a l is d e r i v e d t h r o u g h 
a c o a x i a l c o n n e c t o r t o p r e s e r v e g o o d 
s i g n a l qua l i t y . 

O r y o u c a n o r d e r a c o m p l e t e in tegra l a s s e m b l y 
( H 2 4 3 1 ) t h a t c o n s i s t s o f t h e R 2 0 8 3 
p h o t o m u l t i p l i e r t u b e , a v o l t a g e d i v i d e r a n d a 
m a g n e t i c s h i e l d c a s e . 

Ca l l o r w r i t e f o r Da ta S h e e t s . 

F o r A p p l i c a t i o n I n f o r m a t i o n 
C A L L 8 0 0 - 5 2 4 - 0 5 0 4 
In N e w J e r s e y Call 201 -231 -0960 

HAMAMATSU CORPORATION • 360 FOOTHILL ROAD, P. O. BOX 6910, BRIDGEWATER, NJ 08807 • PHONE. 201/231-0960 

UNITED KINGDOM: Hakuto International (UK) Ltd. (phone: 0992-769090) • FRANCE: Hamamatsu Photonics France (phone: 46 55 47 58) 
ITALY: Hesa S. P. A. (phone: [02] 34.92.679) • W. GERMANY: Hamamatsu Photonics Deutschland GmbH (phone: 08152-375-0) 
SWEDEN, NORWAY, FINLAND, DENMARK: Lambda Electronics AB (phone: 08-620610) • JAPAN: Hamamatsu Photonics K.K. 
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INELTEC Halle 2 0 2 
Stand 231 

Wandel & Goltermann 
Electronic Measurement Technology 

Data testing -
the rapid solution: 
connect 
autoconfigure 
read results 

The DT-10 Data Tester for V .24 /RS232C 
Interfaces, automatical ly sets itself to the 
right parameters (bit rate, code , parity 
etc.) , it has no problems wi th printers or 
terminals. This and menu dr iven opera
t ion us ing sof tkeys make it fast. The large 
display g ives you comprehens ive results 
and battery operat ion makes field work 
easy. * 50 to 2 0 0 0 0 bi t /s * Async / 
S y n c / H D L C * Tristate display * BERT/ 
BLERT * T iming and Distort ion 
Measurements * Moni tor ing * DTE/ 
DCE Simulat ion * Echo * Dump * Pol
l ing * Storage of Results and 8 Setups. 
Try the DT-10 yourself . 

Wandel & Goltermann (Schweiz) AG, Postfach 254 
3000 Bern 25, Tel. 31-426644, tlx. 912350 wgch 
I would like: 
• Your free DT-10 colour brochure 

• A visit from a sates engineer 

Name ., . 

Company , , 

Street 

Town 

Telephone no .,,.«,.. , CH 7390 K 
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The a t m o s p h e r e in Uppsa la w a s 
ful l o f en thus i asm w h e n w e n o w 
enter t he era o f p o s t - W / Z phys i cs . 
M a y b e s o m e o f the hopes w i l l have 
mater ia l i zed by t he t i m e o f t he 
1 9 8 9 EPS con fe rence in M a d r i d . 

Reported by Lars Bergstrôm 
and Sven Kullander. 

Reinhold Ruckl (left) and Roberto Peccei at 
the HEP 87 club. 

(Photos UNT Bild Uppsala) 

Pushing hard on the accelerator 
The ques t f o r n e w t echn iques t o 
d r ive fu tu re gene ra t i ons o f par t ic le 
acce le ra to rs has been p u s h e d hard 
in recent yea rs , e f f o r t s hav ing been 
h igh l igh ted by w o r k s h o p s in Eu
r o p e , o rgan ized by the European 
C o m m i t t e e f o r Future A c c e l e r a t o r s , 
and in the US. 

The la test ECFA W o r k s h o p o n 
N e w D e v e l o p m e n t s in Part ic le A c 
ce lera t ion T e c h n i q u e s , he ld at 
Orsay f r o m 2 9 June t o 4 Ju l y , 
s h o w e d h o w the init ial f ran t i c 
search fo r i nnova t i on is n o w m a 
tu r i ng . 

A f t e r Miche l Davier , Head o f t he 
hos t Labora to i re de l 'Accé lé ra teu r 
Linéaire at Orsay , o p e n e d the 
mee t i ng by recal l ing s o m e i m p o r t 
ant m i l es tones in acce le ra to r h is
t o r y , bus iness began w i t h a ser ies 
o f inv i ted ta l ks . Chr is L l e w e l l y n -

S m i t h r e v i e w e d the phys i cs m o t i 
v a t i o n s f o r h igher energ ies , under 
l ining the r ich r e w a r d s e x p e c t e d 
w h e n cons t i t uen t par t ic les co l l ide 
at energ ies a round 1 T e V ( 1 0 0 0 
GeV) . Ma jo r areas o f n e w acceler 
a to r ac t i v i t y w e r e desc r i bed by 
H. Henke , S. A r o n s o n , J . -L . B o b i n , 
R. Palmer, J . Seeman and J . Shep -
p a r d , wh i l e Carlo Rubbia l o o k e d 
at t he cho ices ahead (see page 
11) . 

A f t e r th is genera l su r vey , t he 
m o r n i n g s w e r e g iven ove r t o s y m 
p o s i u m - s t y l e ta l ks on n e w deve l 
o p m e n t s , w i t h the a f t e r n o o n s re
se r ved f o r w o r k i n g g r o u p s in para l 
lel sess ions . The f inal day s a w 
s u m m a r i e s f r o m these w o r k i n g 
g r o u p s , t o g e t h e r w i t h a r o u n d -
tab le d i scuss ion cha i red by Kjell 
J o h n s e n . 

A f t e r all t he t h o u g h t , d i scuss ion 
and expe r imen ta l w o r k o f recent 
yea rs , a cer ta in con f i dence and 
c o n s e n s u s v i e w p o i n t is n o w 
e m e r g i n g . T h e so-ca l led ' s e m i -
c o n v e n t i o n a l l inac ' is a c lear f a v o u 
r i te f o r t he nex t genera t ion o f e lec
t r o n - p o s i t r o n co l l i de rs , w h i l e t he 
m o r e exo t i c t echn iques us ing p las 
m a s , laser s w i t c h i n g , w a k e f i e lds , 
c r ys ta l s , e t c . , have no t ye t p r o 
d u c e d a de f in i t i ve cand ida te , and 
are t h o u g h t t o be re levant t o a 
s u b s e q u e n t genera t i on o f m a 
ch ines . 

T h e s e m i - c o n v e n t i o n a l l inac w o r k 
cen t res on t he CLIC (CERN Linear 
Col l ider) and SC (S tan fo rd Col l ider) 
s c h e m e s . T h e s e are b o t h based 
on c lass ica l r o o m t e m p e r a t u r e 
c o p p e r acce le ra t ing s t ruc tu res 
ope ra t i ng at h igh f requenc ies t o 
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Guy Coigneî of LAPP (Annecy) — chairman 
of the recent Workshop on New 
Developments in Particle Acceleration 
Techniques held at Orsay. 

op t im ize ene rgy c o n s u m p t i o n . (The 
arr ival o f the n e w high t e m p e r a t u r e 
s u p e r c o n d u c t o r s cou ld change the 
op t ima l cho ice o f ope ra t i ng c o n d i 
t ions . ) 

The CLIC s c h e m e cur ren t l y f o r e 
sees 1 T e V co l l id ing e lec t ron and 
p o s i t r o n b e a m s , ope ra t i ng at 
2 9 GHz w i t h a 5 .8 kHz repe t i t i on 
rate and a co l l i s ion l um inos i t y o f 
1 0 3 3 c m - 2 s ~ 1 , wh i l e t he co r re 
s p o n d i n g SC f igu res are 0 . 5 T e V , 
17 GHz and 2 0 0 Hz f o r a b o u t t he 
s a m e lum inos i t y . 

Paramete rs have t e n d e d t o c o n 
ve rge recen t l y , and the re is genera l 
a g r e e m e n t on l im i ta t i ons such as 
3 0 GHz be ing t he h ighes t f r e q u e n 
cy at w h i c h ins tab i l i t ies due t o 
w a k e f ie lds can be o v e r c o m e . T h e 
f u n d a m e n t a l d i f f e rences are in t he 
repe t i t i on f r equenc ies , re f lec t ing 
d i f fe ren t ideas on e f f i c iency and 
m o m e n t u m S p r e a c | a n c | t he large 
e m i t t a n c e rat io f o r t h e r ibbon- l i ke 
b e a m p re fe r red by S t a n f o r d . 

T h e s e s tud ies have s t i m u l a t e d 
w o r l d w i d e w o r k on t he des ign o f 

p o w e r s o u r c e s . T h e CERN des ign 
p re fe rs a s u p e r c o n d u c t i n g d r i ve 
l inac as p o w e r sou rce w h i l e S t a n 
f o r d has severa l cand ida tes under 
s t u d y . Th i s v i g o r o u s d e v e l o p m e n t 
o f g y r o t r o n s , re la t iv is t ic k l y s t r o n s , 
l ase r t rons , e tc . , cou ld lead t o o the r 
va luab le sp i no f f s . The laser t ron 
and p h o t o c a t h o d e w o r k is be ing 
p u s h e d par t icu lar ly in J a p a n , t he 
US and France. E lec t ron gun d e v e l 
o p m e n t is ge t t i ng c lose t o fu l f i l l ing 
t he needs o f t he s e m i - c o n v e n t i o n a l 
l inacs. 

In t he m o r e exo t i c d o m a i n , t he re 
is a f l ou r i sh ing w o r l d w i d e p r o 
g r a m m e . T h e DESY W a k e f i e l d 
T r a n s f o r m e r A c c e l e r a t o r is a w e l l -
a d v a n c e d p roo f -o f -p r i nc i p l e expe r i 
m e n t , ach iev ing a gain o f 5 0 k e V 
f o r a 2 0 k e V e lec t ron b e a m — a 
g rad ien t o f 2 M e V / m . A n o t h e r 
such e x p e r i m e n t at U C L A has d e 
m o n s t r a t e d a 1 G e V / m g rad ien t 
us ing p lasma bea t w a v e s . Ideas 
such as t he ' W a k e a t r o n ' and t h e 
P lasma W a k e f i e l d A c c e l e r a t o r are 
be ing i nves t i ga ted at A r g o n n e . 

• H U H 

Plasmas are a lso ve ry p r o m i s i n g 
f o r f inal f o c u s lenses . A n o t h e r 
poss ib i l i t y is t he SPL S w i t c h e d 
Pulse L inac, w h e r e e f fo r t c o n c e n 
t ra tes on d e v e l o p i n g s w i t c h e s t r i g 
ge red by 10 ps laser pu lses . Sev 
eral Labo ra to r i es are w o r k i n g o n 
p h o t o d i o d e s , h igh p ressure gas 
s w i t c h e s and so l i d - s ta te s w i t c h e s , 
all g o o d c o n t e n d e r s f o r f ru i t fu l 
app l i ca t i ons . CERN is a lso l ook i ng 
at t he acce le ra t ing s t ruc tu re f o r an 
SPL. 

Th is w o r k is unde rp i nned by 
theo re t i ca l s tud ies exp lo r i ng para 
me te r i n t e r d e p e n d e n c e , sca l i ng , 
mu l t i - bunch o p e r a t i o n and f inal 
f o c u s i n g . The p r o b l e m s o f d i s rup 
t i on and b e a m s t r a h l u n g are n o w 
rather w e l l u n d e r s t o o d , t h o u g h 
de ta i led c o m p u t e r s tud ies are nec
essary f o r eva lua t ing spec i f i c 
cases . A p re l im inary layou t f o r a 
ch roma t i ca l l y c o r r e c t e d f inal f o c u s 
s y s t e m w a s p r e s e n t e d by A . Chao . 

T h e Orsay m e e t i n g under l ined 
h o w all t he e f f o r t s o f recent yea rs 

Participants at the Orsay workshop saw 
how the search for innovative acceleration 
techniques is now maturing. 
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are n o w pay ing d i v i d e n d s , p r o m 
is ing a br igh t f u tu re f o r severa l 
gene ra t i ons o f f u tu re par t ic le acce l 
e ra to rs . 

(The m e e t i n g w a s j o i n t l y o r g a n 
ized by ECFA, t he CERN A c c e l e r a 

t o r S c h o o l , The French Ins t i tu t 
Nat iona l de Phys ique Nucléaire et 
de Phys ique des Par t icu les, the 
Ins t i tu t de Recherche Fondamen ta l e 
o f t he French C o m m i s s a r i a t à 
l 'Energie A t o m i q u e , and the Euro

pean Physica l Soc ie ty . It w a s a lso 
s p o n s o r e d by T h o m s o n - C S F , A l -
s t h o m and the C o m p a g n i e Généra le 
d 'E lect r ic i té . ) 

From Philip Bryant 

CERN prepares for the future 

W h i l e the b iannual s e s s i o n s o f 
CERN Counc i l , b r ing ing t o g e t h e r 
rep resen ta t i ves f r o m all f o u r t e e n 
M e m b e r S ta tes , t e n d t o be p r e o c 
cup ied w i t h m a t t e r s o f t he m o 
m e n t , th is w a s no t t he case at t he 
June sess ion w h e n the b r o a d 
s w e e p of the L a b o r a t o r y ' s o n g o i n g 
research p r o g r a m m e w a s under 
d i scuss ion . Th is w a s f i r s t re f lec ted 
in the fou r -year f o r w a r d l ook o f 
D i rec tor General H e r w i g S c h o p p e r , 
ex tend ing b e y o n d the init ial phase 
o f LEP c o n s t r u c t i o n . 

T w o n e w ac t iv i t ies appear — 
the c o m p l e t i o n o f LEP t o i ts 
des igned b e a m energy o f a b o u t 
1 0 0 GeV and the s ta r t o f a s ign i 
f i can t research and d e v e l o p m e n t 
p r o g r a m m e on acce le ra to r and 
d e t e c t o r t e c h n o l o g i e s . 

LEP is op t im i zed f o r o p e r a t i o n 
at 1 0 0 GeV per b e a m bu t t he init ial 
c o n s t r u c t i o n phase on ly a l l o w s 
abou t half th is energy . N o w t h a t 
the t e c h n o l o g y o f s u p e r c o n d u c t i n g 
rad io f requency cav i t ies has been 
m a s t e r e d , m o r e ene rgy w i t h o u t 
excess i ve p o w e r c o n s u m p t i o n can 
be env i saged . T h e p lan is t o instal l 

A five-cell superconducting cavity being 
prepared for mounting in its cryostat. These 
cavities will play an important role in CERN's 
LEP electron-positron collider. 

f ou r such cav i t ies fo r t he s ta r t - up 
o f LEP so as t o gain ope ra t i ona l 
exper ience as s o o n as poss ib le . 

If all g o e s w e l l , s ta r t i ng f r o m the 
s u m m e r o f 1 9 9 1 a fu r the r 2 8 cav 
i t ies w i l l be ins ta l led. T h e s e 3 2 
cav i t ies ope ra t i ng a lone w i l l sus ta in 
a b e a m energy o f 5 6 G e V (w i t h 
f ie ld g rad ien ts o f 7 M e V per 
me t re ) , or w i l l t ake the ene rgy t o 
6 7 GeV w h e n o p e r a t e d in con junc 

t i on w i t h the c o p p e r cav i t ies . A n 
add i t iona l 3 2 cav i t ies cou ld be 
i n t r o d u c e d in t he s u m m e r o f 1 9 9 2 
and the s imu l t aneous ope ra t i on o f 
all the cav i t ies w o u l d t hen t a k e t h e 
peak ene rgy t o 7 7 GeV. T h e f ina l 
s tage w o u l d be the rep lacemen t 
o f the 1 2 8 c o p p e r cav i t ies w i t h 
s u p e r c o n d u c t i n g cav i t i es , w h e n 
the ene rgy w o u l d m o v e t o a round 
9 2 GeV ( c o m f o r t a b l y b e y o n d t h e 
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les performances 
CEAT 
Cables d'energie BT, MT, HT 
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LAA jamboree 
Three days after the June 
session of CERN Council, 
there was an open presenta
tion at CERN of the 'LAA ' 
project to develop new exper
imental technologies for a 
multi-TeV hadron collider 
detector. This is a five-year 
special programme supported 
by Italy under the leadership 
of Antonino Zichichi, helped 
by an Advisory Committee 
(see March issue, page 4). It 
is open to participation by 
all those interested in the 
topic for there is great con
cern to generate new ideas. 

The technologies for study 
are — high precision tracking 
devices for the central region, 
calorimetry, leading particle 
detection down the beam 
directions, large area devices 
for muon detection, and data 
acquisition and analysis. The 
likely operating conditions of 
the collider need to be taken 
into account, including a lumi
nosity of 1033 or more (giving 
lots of secondary particles), 
bunch intervals of some 
100 ns (requiring high data 

handling rates), high mag
netic fields and high radiation 
environments). 

8 3 GeV level necessa ry f o r t he 
p r o d u c t i o n o f pai rs o f W par t ic les) . 
S ince one o f t he t echn iques used 
in the p r o d u c t i o n o f t h e s e cav i t i es 
invo lves coa t i ng the ins ide su r faces 
w i t h s u p e r c o n d u c t i n g n i o b i u m , t he 
poss ib i l i t y o f subs t i t u t i ng one o f 
t he n e w l y d i s c o v e r e d h igh t e m p e r 
ature s u p e r c o n d u c t o r s w i l l be in 
v e s t i g a t e d . 

The u rgency o f research and 
d e v e l o p m e n t on acce le ra to r and 
d e t e c t o r t echno log ies has been 
s t r essed by the Long Range Plan
ning C o m m i t t e e led by Car lo Rub-
bia. For CERN t o t a k e a p p r o p r i a t e 
dec is ions abou t i ts f u tu re d i rec t i on 
the k n o w - h o w o f European sc ien 
t i s t s in these t w o areas needs t o 
be taken a s tage fu r ther . W o r k on 
high f ie ld s u p e r c o n d u c t i n g m a g 
ne ts , on high energy co l l id ing e lec
t r o n - p o s i t r o n l inacs, and o the r 
nove l acce le ra t ion t echn iques is 
t o be pu rsued . 

The high f ie ld m a g n e t is requ i red 
in the s c h e m e t o instal l a Large 
Hadron Col l ider, LHC, in t he LEP 
tunne l . W o r k has a l ready s t a r t e d , 
in co l l abora t ion w i t h o the r Euro
pean Labora to r ies and i ndus t r y , 
t r y i ng t w o a p p r o a c h e s — one uses 
n iob ium- t i t an ium c o n d u c t o r c o o l e d 
t o 2 K; the o the r uses n i ob ium- t i n 
c o n d u c t o r . P rogress w i t h t h e h igh 
t e m p e r a t u r e s u p e r c o n d u c t o r s is 
be ing w a t c h e d ve ry c lose ly . W o r k 
on co l l id ing l inear acce le ra to rs w i l l 
beg in nex t year . W o r k o n d e t e c t o r 
t echno log ies is s ta r t i ng in t he 
f L A A ' p ro jec t (see box ) . 

The o n g o i n g p r o g r a m m e a lso 
f i rm ly in tends t o sus ta in the va r ie t y 
o f CERN's research . Th i s inc ludes 
the unique l o w energy a n t i p r o t o n 
expe r imen t s on LEAR, t he s u c c e s s 
ful research on the i s o t o p e s e p a 
ra tor (ISOLDE 3 , c o m i n g in to ac t i on 
th is year) at the s y n c h r o - c y c l o t r o n , 
the f i xed ta rge t e x p e r i m e n t s at t he 
SPS (at s o m e t h i n g l ike t he p resen t 

level o f ac t i v i t y ) , the h igh ene rgy 
ion p r o g r a m m e a n d , o f c o u r s e , the 
p r o t o n - a n t i p r o t o n col l ider . 

A n o t h e r nuclear b e a m run (w i t h 
su lphur) is schedu led f o r t he end 
o f th is year and there is in te res t 
in m o v i n g t o heavier nuc le i . Th i s 
w o u l d invo lve a ma jo r upg rade o f 
t he PS linac and a p ro jec t f u n d e d 
by in te res ted par t ies w o u l d p r o b 
ab ly be necessary . The co l l ider is 
gua ran teed a re juvena ted p r o 
g r a m m e w h e n A C O L s t e p s up t he 
a n t i p r o t o n supp ly by a f a c t o r o f 
t en or m o r e (see page 2 6 ) . Th i s 
w i l l ensure c o m p e t i t i v i t y f o r s o m e 
t i m e in the face o f the imp ress i ve 
p e r f o r m a n c e of t he n e w Fermi lab 
T e v a t r o n Col l ider. The T e v a t r o n 
w i l l eventua l ly t ake ove r leadersh ip 
in th is f ie ld and it is i n tended t o 
r e v i e w the CERN w o r k a round 
1 9 8 9 . 

Counci l unan imous ly e n d o r s e d 
the p r o g r a m m e d o c u m e n t p re 
sen ted by the D i rec tor Genera l . I ts 
b u d g e t es t ima tes env isage the 
con t r i bu t i ons o f t he M e m b e r S ta tes 
(w i th the excep t i ons o f n e w M e m 
ber S ta tes Spain and Por tuga l , 
w h o s e con t r i bu t i ons are r is ing 
p rog ress i ve l y t o thei r co r rec t lev
els) s tay ing at their p resen t leve ls . 

Into the next century 

The v i s ion o f the Long Range 
Planning C o m m i t t e e sees CERN's 
leadersh ip in par t ic le phys i cs ex
t end ing fu r ther in to the f u tu re . Car
lo Rubbia summar i zed th i nk ing so 
far — the f inal repor t w i l l be ava i l 
able in December . 

Exper ience s u g g e s t s t ha t m a 
chine energ ies shou ld be inc reased 
by a f a c t o r o f abou t t en b e y o n d 
t h o s e cur ren t ly avai lable. T h e o r y 
a lso h in ts tha t the 1 T e V range o f 
co l l id ing cons t i t uen t s shou ld reveal 

s ign i f i can t n e w phys i cs . T h e C o m 
m i t t ee e x a m i n e d the feas ib i l i t y o f 
reach ing t hese energ ies in t w o 
c o m p l i m e n t a r y mach ines — a ha-
d r o n - h a d r o n co l l ider and a l e p t o n -
l ep ton co l l ider — in the m o s t c o s t -
e f fec t i ve w a y . 

T h e tunne l bui l t f o r LEP w o u l d 
a lso a c c o m m o d a t e a Large Had ron 
Col l ider capab le o f reach ing a b o u t 
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8 T e V per b e a m us ing h igh f ie ld 
s u p e r c o n d u c t i n g m a g n e t s . (A 
rough rule o f t h u m b f o r had ron 
co l l iders is tha t t he c o n s t i t u e n t 
qua rks co l l ide car ry ing a t e n t h o f 
t he b e a m energy . ) LHC w o u l d a lso 
o p e n up p r o t o n - e l e c t r o n co l l i s ions , 
us ing the LEP b e a m , and ion- ion 
co l l i s ions in the PeV ( 1 0 1 2 eV) 
range us ing the PS /SPS in jec t ion 
s y s t e m . 

L e p t o n co l l ider energ ies o f a b o u t 
1 T e V per b e a m requi re m u c h 
m o r e research and d e v e l o p m e n t 

t han the LHC. Never the less there 
is increas ing o p t i m i s m a b o u t t he 
feas ib i l i t y o f such a mach ine and 
a s c h e m e invo lv ing LEP- type super 
c o n d u c t i n g rad io f requency cav i t ies 
in a dr ive l inac, w i t h p o w e r t r a n s 
f o r m e d t o the ma in l inac t o g ive 
f ie ld g rad ien ts o f s o m e 1 0 0 M V 
per m e t r e , is under s t u d y (see page 
7) . 

Rubbia ma in ta ined tha t t he nec
essary R and D shou ld be p u s h e d . 
Th is is a lso t rue f o r d e t e c t o r t e c h 
no log ies s ince p resen t d e t e c t o r s 

cou ld no t c o p e w i t h the o u t p u t o f 
the LHC w i t h i ts excep t iona l l y h igh 
l um inos i t y o f 5 x 1 0 3 3 . Th i s is b e 
ing t ack l ed in t he L A A p ro jec t . 

Review Committee 

T h o u g h no t f o rma l l y p r e s e n t e d 
at t he Counci l s e s s i o n , ano the r 
p re l im inary repo r t w a s p r e s e n t e d 
t o the CERN M e m b e r S ta tes by 
t he CERN Rev iew C o m m i t t e e , se t 
up by Counci l in 1 9 8 6 on the in i 
t ia t i ve o f t he UK g o v e r n m e n t , t o 
inves t iga te h o w CERN o p e r a t e s . 
T h e C o m m i t t e e is cha i red by A n a 
to le A b r a g a m and inc ludes seven 
em inen t Europeans f r o m sc ience 
and indus t ry . 

The repo r t under l ines t h e sc ien 
t i f ic and cul tura l success o f t he 
L a b o r a t o r y and seeks w a y s o f 
ensur ing CERN's con t i nu ing p res 
t ige and c rea t i v i t y . The re are a 
ser ies o f r e c o m m e n d a t i o n s c o n 
cern ing t he m a n a g e m e n t o f the 
L a b o r a t o r y and i ts pe rsonne l and 
f inancia l r esou rces . T h e s e are t o 
be s tud ied in co l l abo ra t i on w i t h 
CERN m a n a g e m e n t ove r t he c o m 
ing m o n t h s t o assess the i r de ta i led 
imp l i ca t i ons . T h e a im is t o p resen t 
t he f inal repor t in December . 

A model of a high field superconducting 
magnet as proposed for the Large Hadron 
Collider which could be built in the LEP 
tunnel. Note the two-in-one configuration 
— a single yoke accommodates the vacuum 
pipes of the counter-rotating proton beams. 
This brings cost savings in cryostats and 
cryogenics. Work on the construction of 
prototypes of such magnets has started. 

(Photo CERN X423.6.87) 
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Major Titles in Contemporary Physics 
from harwood academic publishers 

From one of the world's leading 
theoretical physicists - a textbook 
prepared especially for a Western 

audience 

PARTICLE PHYSICS: 
THE QUEST FOR THE 

SUBSTANCE OF SUBSTANCE 
By L B. Okun, Institute of Theoretical and 

Experimental Physics, USSR 
Translated from the Russian by V. I. Kisin 

Volume 2 in the Concepts in Contemporary 
Physics series 

"Very few gifted theoretical physicists are also 
great expositors; rare indeed are those with 
equal mastery of the intuitive underpinnings of a 
theory and its formal structure, and scarcest of 
all are those in whom erudition lives in harmony 
with imagination. The Soviet theorist L. B. Okun 
is all of these, as this short but lucid monograph 
demonstrates. He has produced a handy 
guidebook for those newly arrived in the arcane 
land of fundamental particles and fields, 
whether they be students contemplating 
immigration or tourists from other 
subdisciplines...Okun has a remarkable knack 
for finding the vivid image that can illuminate a 
murky concept...His treatment is tight and 
leaves few loose ends; not many writers on this 
subject offer the reader a physical feeling for 
the Cabbibo angle. The book contains a useful 
appendix on natural units as well as an 
excellent glossary and an ample bibliography" 
* Physics Today 

"Those who will find it most useful are students 
following a course in quantum field theory and 
particle physics...The English translation by V. I. 
Kisin is excellent" -Contemporary Physics 

Contents: Particles and Principles • Gravitation 
and Electrodynamics *The Strong Interaction • 
The Weak Interaction • The Electroweak Theory* 
Prospects for Unification * Appendices: On 
Systems of Physical Units, Glossary, 
Bibliography • Subject Index 

1985 237 pp 
hardcover 3-7186-0228-8 $44.00 
softcover 3-7186-0229-6 $12.00 

"Polyakov is one of the top 
physicists with ties to mathematics 

in the world today". 
- Ken Wilson, Cornell University 

GAUGE FIELDS AND STRINGS 

by A. M. Polyakov, 
L.D. Landau Institute for Theoretical Physics, 

USSR 

Volume 3 in the Concepts in Contemporary 
Physics series 

"Polyakov is one of the most imaginative and 
stimulating mathematical/theoretical physicists 
active today. His contributions have informed 
particle physics, statistical physics and 
mathematical physics, and they have seeded a 
remarkable collaboration between physics and 
mathematics that is still flourishing. This is 
widely recognized and appreciated, as is seen 
from the recent Heineman prize awarded to 
Polyakov [from the American Physical Society]" 
- Roman Jackiw, Massachusetts Institute of 
Technology, USA 

Contents: Asymptotic Freedom and 
Renormalization Group» Strong Coupling 
Expansion • Instantons in Abelian Systems • 
Quark Confinement, Superfluidity, Elasticity, 
Criteria and Analogies * Topology of Gauge 
Fields and Related Problems • Analogies 
Between Gauge and Chiral Fields. Loop 
Dynamics • Large N Expansion * Quantum 
Strings and Random Surfaces * Attempt of 
Synthesis 

July 1987 312 pp. 
hardcover3-7186-0392-6 $48.00 

P.O. Box 197 

or: P.O. 786 Cooper Station, 
New York, NY 10276, USA 



harwood academic publishers present: . 
The latest in R&D from three important volumes in the Accelerator and Storage Rings series 

Order before November 1,1987 and save 20% ! 

T H E O P T I C S O F C H A R G E D 
P A R T I C L E B E A M S 

D a v i d C. C a r e y 
Fermi Nat ional Accelerator 

Laboratory, Batavia, III, USA 

This volume provides a much needed 
overview of the progress made during the 
last 20 years in the bending and focusing 
of charged particle beams. 

Contents: Introduction * Equations of 
Motion and Transfer Matrices • 
Applications to Magnets * Quadrupole 
Systems * Systems with Dispersion * The 
Beam Ellipse • Second Order Equations • 
Second Order Magnets • Second Order 
Systems * Periodic Systems and Beam 
Matching • Polarization * Disturbances » 
Index 

1987 298 pp. 
hardcover 3-7186-0350-0 $75.00 

SAS member price: $45.00* 
Special discounted price of $60.00 if 

ordered before November 1, 1987 

T H E O R Y O F L I N E A R R E S O N A N C E 
A C C E L E R A T O R S 

I. M. K a p c h i n s k i y 
Institute for Theoret ical and 

Exper imenta l Physics, Moscow, 
U S S R 

Reflecting the gain in scientific and 
technical importance of linear 
accelerators, this volume explores recent 
data and ideas that have expanded and 
refined accelerator theory. 

C O N T E N T S : Introduction * Acceleration and 
Phase Stability of Charged Particles * 
Focusing on Charged Particle Beams • 
The Effect of Space Charge on the 
Focusing of Continuous Beams • 
Collective Processes in Linear 
Accelerators • References 

1985 411 pp 
hardcover 3-7186-0233-4 $180.00 

SAS member price: $90.00* 
Special discounted price of $144.00 if 

ordered before November 1, 1987 

Order these titles through STBS 

P A R T I C L E A C C E L E R A T O R S A N D 
THEIR USES 

W a l d e m a r S c h a r f 
Institute of Radioelectronics, Warsaw 

Technica l Universi ty, Poland 

The most comprehensive work published 
to date on the construction and 
applications of major accelerator types. 

C O N T E N T S : ACCELERATOR DESIGN: 
Introduction • Linear Accelerators • 
Cyclotrons and Synchrocyclotrons » 
Betatrons • Synchrotrons • Microtrons and 
Recirculating Electron Accelerators * 
Collective and Laser Accelerators * 
Storage Rings • APPLICATIONS OF 
ACCELERATORS: In Scientific Research • 
In Medicine and Radiobiology » In Industry 
and Engineering « Supplement • 
References • Glossary * Index 

1986 1050 pp. 
hardcover 3-7186-0034-X $195.00 

SAS member price: $99.00* 
Special discounted price of $156.00 if 

ordered before November 1, 1987 

P.O. Box 197, London W C 2 E 9PX, UK O R : P.O. Box 786 Cooper Stat ion, New York, NY 10276, USA 
*The Science and Arts Society price, available only to individuals. For details of SAS, please write to STBS. 

^9509, 

• 1 ou 2 canaux de p r o g r a m m e s 

• 10 p r o g r a m m e s avec m ise en m é m o i r e d ' u n 
m a x i m u m de 1 0 0 s e g m e n t s de p r o g r a m m e par ca -

• J u s q u ' à 6 m inu te r ies 

• In ter face sér ie V 2 4 (RS232C) ou T T Y 

• In tens i té ou t ens i on de s o r t i e : 
réso lu t i on ^ 0 , 0 2 5 % 

• Ent rées ex té r ieu res p o u r ar rê t d e s p r o g r a m m e s et 
ver rou i l l age de p r o g r a m m a t i o n au c lav ier 

• I n t r oduc t i on des p r o g r a m m e s par c lav ier capac i t i f 

• D i m e n s i o n s 9 6 x 9 6 x 2 0 0 m m 

( i r n 

M E S S - U N D ® 

R E G E L T E C H N I K 

JUMO MESS- & RECELTECHNIK AG • Seestrasse 67 • CH-8712 Stâf a • 01/928 2141 
B u r e a u S u i s s e r o m a n d e • C H - 2 2 0 3 R o c h e f o r t - N e u c h à t e l - 0 3 8 / 4 5 1 3 6 3 
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HERAIding HERA 

On W e d n e s d a y 19 A u g u s t , t h e 
mach ine cu t t i ng the tunne l f o r t he 
HERA e l e c t r o n - p r o t o n co l l ider at 
the German DESY L a b o r a t o r y in 
H a m b u r g ar r ived back at t he S o u t h 
Hal l , w h e r e it se t o u t o n i ts 6 . 3 
k i l ome t re c i rcui t 2 7 m o n t h s a g o . 

Behind the tunne l l ing m a c h i n e , 
conc re te f in ish ing is go i ng up f a s t , 
wh i l e fu r ther back ins ta l la t ion is 
we l l u n d e r w a y , w i t h large n u m b e r s 
o f m a g n e t s a l ready in p lace f o r t he 
3 0 GeV e lec t ron r ing . B o t h t he 
p r o t o n and e lec t ron in jec t ion l ines 
f r o m the ne ighbour ing PETRA r ing 
in to HERA have been t e s t e d ( the 
p r o t o n line w i t h p o s i t r o n s pend ing 
the arr ival o f p r o t o n s ) . 

Hav ing w o r k e d exc lus ive ly w i t h 
e lec t ron b e a m s t h r o u g h o u t i ts 2 8 -
year h i s to ry , t he DESY L a b o r a t o r y 
is hav ing t o add a p r o t o n p lan t . 
The rad io f requency q u a d r u p o l e s 
(built by Frankfur t ) t o g ive t he p r o 
t o n s thei r f i rs t impu lse have per
f o r m e d we l l (see June issue, 
page 1), bu t the n e w p r o t o n l inac 
has been de layed . Beaml ine equ ip 
m e n t t o t ake p r o t o n s f r o m t h e 
linac t o the s y n c h r o t r o n , supp l i ed 
by Canada, has a r r i ved . 

For the p r o t o n s , t h e or ig ina l 
DESY e lec t ron s y n c h r o t r o n has 
been rebui l t as DESY III, w i t h 3 2 
add i t iona l quad rupo les g i v ing t he 
o ld c o m b i n e d f u n c t i o n (bend ing 
and focus ing) mach ine m o r e t he 
appearance o f a la t te r -day sepa 
ra ted f unc t i on acce le ra to r . 

DESY III su r rounds t he n e w 
DESY II e lec t ron m a c h i n e , i m p r e s 
s ive ly c o m m i s s i o n e d a f ter on ly 
one m o n t h o f runn ing in . T h e 
or ig inal i n ten t ion w a s t o l o w e r 
DESY III t o enable t he e lec t ron 
b e a m s f r o m DESY II t o ge t ou t . 
H o w e v e r the o ld mach ine w a s bui l t 
so so l id ly tha t it p r o v e d easier and 
cheaper t o instal l t he t w o mach ines 
in the s a m e hor izonta l p lane , w i t h 
e lec t ron b e a m s t r ave rs i ng t he p r o 

che tunnel leading from the PETRA ring 
down to the HERA Main Ring at DESY. 

t o n mach ine , and w i t h t he t w o 
v a c u u m s y s t e m s de l ica te ly inter
l o c k e d ! 

Conve rs i on w o r k is a lso needed 
t o adap t the PETRA r ing t o handle 
4 0 GeV p r o t o n b e a m s , in par t icu lar 
f o r t he p r o t o n s t o b y p a s s the h igh -
i m p e d a n c e rad io f requency acce l 
e ra t ing cav i t ies fo r e lec t ron b e a m s . 
W o r k shou ld s ta r t s o o n . T h e t w o 
n e w PETRA acce lera t ing cav i t ies 
f o r p r o t o n s are near ing c o m p l e t i o n 
in Canada. 

A l l o rde rs fo r the s u p e r c o n d u c t 
ing m a g n e t s fo r HERA 's p r o t o n 
r ing have been p laced w i t h Euro
pean indus t ry . W h i l e rel iable large-
scale p r o d u c t i o n o f t hese v i ta l un i ts 
has ye t t o be d e m o n s t r a t e d , h o p e s 
are h igh af ter success fu l t e s t s o f 
p r o t o t y p e 9 -me t re d ipo les f r o m 
DESY and BBC in G e r m a n y , qua 
d rupo les (deve loped at Saclay) and 
co r rec t i on coi ls f r o m the Nether 
lands , h in t ing tha t p r o t o n s cou ld 
eventua l l y be t aken a b o v e the 8 2 0 
GeV HERA des ign level . 

T o supp l y the p r o t o n r ing and 
m a g n e t t e s t b e d w i t h l iquid he l ium 
m e a n t bu i ld ing the la rgest re f r iger

a t i on p lan t in Europe. Sulzer has 
been a w a r d e d a s u p p l e m e n t a r y 
c o n t r a c t t o o v e r s e e the runn ing o f 
th i s c o m p l i c a t e d t e c h n o l o g y . 

H E R A ' s e lec t rons requi re 3 0 
G e V o f ene rgy . M o s t o f th is w i l l 
be supp l i ed by c o p p e r rad io f re 
q u e n c y un i ts t a k e n f r o m the 
PETRA r ing . T h e hope is t ha t t he 
add i t i ona l ene rgy w i l l be supp l i ed 
by t h e t w i n four -ce l l 5 0 0 MHz s u 
p e r c o n d u c t i n g n i ob ium un i ts d e v e l 
o p e d in in tense R and D dur ing t h e 
pas t f e w yea rs and w h i c h have 
p r o v e d s o success fu l in bench 
t e s t s . 

Init ial b e a m t e s t s o f t he super 
c o n d u c t i n g cav i t ies in PETRA e n 
c o u n t e r e d un fo reseen p r o b l e m s 
bu t th i s shou ld be m a s t e r e d f o r 
f u r t he r b e a m t e s t s later th is year . 

In t he m e a n t i m e ins ta l la t ion has 
begun o f t he k l y s t r o n e q u i p m e n t 
t a k e n ove r f r o m p ^ T R A t o d r i ve 
t h e c o p p e r rad io f requency acce l 
e ra t ing un i ts f o r t he e lec t ron 
b e a m s . HERA w i l l handle po lar ized 
(sp in -o r ien ted) e lec t rons and m a k 
ing the i r appea rance are the f i r s t 
r o t a t o r m a g n e t s t o change the 
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Analyseur de spectre FSA 
de ROHDE&SCHWARZ 

• de fa ib le n iveau de bru i t p r o p r e t y p i q u e < - 1 5 0 d B m 

• g a m m e sans i n t e r m o d u l a t i o n > 1 0 0 dB 

• fa ib le bru i t de phase < - 1 1 4 dBc (Hz) pou r un écar t de 
po r t euse de 1 kHz 

• g a m m e de f r équence de 1 0 0 Hz à 1,8 (2 ,0) GHz 

• excu rs ion de f r équence rég lab le en con t i nu de 1 0 0 Hz à 
1,8 (2 ,0) GHz 

• réso lu t i on rég lable de 6 Hz à 3 M H z 

• bande passan te < 0 , 6 dB 

• erreur d ' a m p l i t u d e < 1 dB 

• mon i t eu r cou leur 

.0 i es 8 

IjffP L̂slj M* 0 w ' te 

Représenta t ion mjgjf^k 
générale e t serv ice f 1 vB^̂ J 
pour la Suisse v^B^v 

ROSCHI 
TELECOMMUNICATION SA 

C H - 3 0 6 3 I t t i g e n , Case posta le 
Téléphone 0 3 1 5 8 9 0 1 1 
Télex 9 1 1 7 5 9 W 

Burton Corblin 
Nembrankempressoren 

" problemlos 

Das hermetische 
System verdichtet 
ôlfrei aile Gase bis 
2500 bar und halt die 
Gase und Umwelt 
rein. 
Lieferbar in vielen Bauarten und Leistungsstufen, vom 
Laborgerat biszum 100 kW-Kom pressor -auch alsTrocken-
lâufer mit Membran-Endstufe und als Kompletteinheit. 
Sie entsprechen alien Abnahmevorschriften. 

HERBERT OTT AG 
Missionsstrasse 22, Postfach, CH-4003 Basel 
Telefon 061 / 25 98 00, Telex 964 562 (hoc) 

H I G H V O L T A G E R E S I S T O R S 
high reliability, Metallux Patent 
Ohm Range 5 KO + 35 GQ 
Operating Voltages 5 kV - 7 5 k V 

Rated power at 40°C 3 W + 105 W 
Temperature coefficients 10 - 2 5 0 p p m / ° C 
Voltage coefficients 1 ppm/V - 10 ppm/V 
Stability AR/R < 0,5%, 1000 h, 40 °C 

Please ask for new techn. documentation ! 

M E T A L L U X 
— E L E C T R O N I C 

Metallux AG 
CH-6850 Mendrisio 
Via A. Maspoli 10 
Tel. 0 9 1 / 4 6 49 35-6 
Telefax 0 9 1 / 4 6 52 10 
Telex 842 257 

Metallux GmbH 
D-7305A l tbach 
Stauferstrasse 3 
Postfach 31 
te l . 07153 /2 87 11 
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Right, the new QESY II synchrotron, and 
left, the original O E S V synchrotron, rebuilt 
to supply protons for the HERA 
electron-protons collider being built at 
the DESY Laboratory in Hamburg. The 
DESY II electron beam exits through the 
proton machine. 

po lar iza t ion d i rec t i on o f t he e lec
t r o n s be fo re and a f ter each co l l i 
s ion po in t . 

Experiments 

T o exp lo i t H E R A ' s un ique co l l i d 
ing e lec t ron and p r o t o n b e a m s , 
(the p lan is a lso t o run w i t h p o s i 
t r o n s and p r o t o n s ) , t he t w o b ig 
d e t e c t o r s - ZEUS and H1 - are 
push ing ahead at t o p s p e e d t o be 
ready f o r t he f i rs t co l l i s ions in 
1 9 9 0 . W i t h a l m o s t 1 0 0 0 G e V o f 
p r o t o n energy s l a m m i n g in to a 3 0 
GeV e l e c t r o n , t h e d e t e c t o r s are 
h ighly a s y m m e t r i c a l . T h i s , t o g e t h e r 
w i t h t he bunch ing o f H E R A ' s 
b e a m s , p o s e d spec ia l p r o b l e m s 
f o r the d e t e c t o r des i gne rs . Prec ise 
ana lys is o f t he p r o d u c e d h a d r o n s 
(s t rong ly in te rac t ing par t ic les) w i l l 
be n e e d e d , espec ia l ly f o r t he in ter
es t i ng in te rac t ions p r o d u c i n g n e u 
t r i n o s . T h e s e w i l l f l y o u t u n d e 
t e c t e d o the r t han t h r o u g h de ta i l ed 
m e a s u r e m e n t o f ene rgy ba lance . 

ZEUS uses a ' c o m p e n s a t e d ' 
ca lo r ime te r des ign w i t h in te r leaved 
shee ts o f dep le ted u ran ium and 
sc in t i l la tor t o g ive accu ra te ene rgy 
m e a s u r e m e n t o f e l ec t r ons and 
h a d r o n s , wh i l e H1 p re fe rs l iquid 
a rgon as t he sens i t i ve m e d i u m 
w i t h i ron p la tes as abso rbe r . S o m e 
de ta i led w o r k has g o n e in to t he 
d e v e l o p m e n t o f o p t i m a l ca lo r ime te r 
con f i gu ra t i ons . 

In add i t i on t o t h e s e t w o n e w 
HERA e x p e r i m e n t s , t h e A R G U S 
d e t e c t o r w i l l con t i nue t o s t u d y 
e l e c t r o n - p o s i t r o n co l l i s ions in 
DESY 's DORIS II r i ng , a l t hough 
DORIS ope ra t i ons are t e m p o r a r 
ily ha l ted dur ing the mach ine re
bu i ld ing . 

A R G U S hit t he head l ines earl ier 

Klystrons installed for HERA. 
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th is year w i t h the o b s e r v a t i o n o f 
t he ' m i x i n g ' o f e lec t r ica l ly -neut ra l 
B m e s o n s (see June issue, page 
16) . A t the S y m p o s i u m o n L e p t o n -
P h o t o n In te rac t ions at High Ener
g ies in H a m b u r g in Ju ly , t he A R 
GUS co l l abo ra t ion r e p o r t e d ev i 
dence fo r the expec ted l y ve r y rare 
d e c a y s o f B m e s o n s w i t h o u t t he 
p r o d u c t i o n o f par t ic les car ry ing 
t he c h a r m q u a n t u m n u m b e r (see 
page 4 ) . 

More light 

Elect ron mach ines p r o d u c e in 
t e n s e b e a m s of s y n c h r o t r o n rad i 
a t i on . Th is loss o f e l ec t r omagne t i c 
ene rgy is a curse f o r h igh ene rgy 
e lec t ron b e a m s but a b less ing f o r 
sc ien t i s t s l ook ing fo r a p r o b e o f 

m a t t e r s t ruc tu re . 
A t DESY, t h e DORIS r ing runs 

f o r 3 0 per cen t o f i ts t i m e w i t h 
e lec t ron b e a m s fo r the H A S Y L A B 
s y n c h r o t r o n rad ia t ion cen t re , w h i l e 
add i t i ona l b e a m t i m e c o m e s f r o m 
'pa ras i t i c ' runn ing dur ing h igh ener
gy phys i cs s tud ies w i t h co l l id ing 
e lec t ron and p o s i t r o n b e a m s , p r o 
v id ing par t icu lar ly in te res t ing b e a m 
c o n d i t i o n s . 

Each year , H A S Y L A B ca te rs f o r 
s o m e 5 0 0 sc ien t i s t s f r o m 1 0 0 
ins t i t u tes . For t he f u tu re , m o r e 
s y n c h r o t r o n rad ia t ion m i g h t be 
avai lab le if a dec is ion g o e s t h r o u g h 
t o bu i ld a n e w b y p a s s a round t h e 
s e c o n d DORIS co l l i s ion reg ion (pre
v i ous l y used by the Crys ta l Ball 
e x p e r i m e n t ) . Th i s w i l l con ta in s ix 
' u n d u l a t o r s ' , increas ing b o t h t he 
quan t i t y and qua l i ty o f t he avai lab le 



Thin Fi lm C o m p o n e n t s 
for demand ing app l ica t ion 
in Laser-Opt ics. 

REMAX - Mirrors for High Power Lasers 
REPOL - Thin Fi lm Polarizers for Lasers 
REPART - Beam Spl i t ters 
REPASS - Long- and Shor tpass Edge Fi l ters 
REMIN - Ant i re f lec t ion Coat ings 
OPTISA - Manufac tu res fo l low ing 

Your Requi rements 

OPTISA Ltd 
Gewerbehofs t rasse 11 
CH-2503 Biel, Swi tzer land 

Tel. 0 3 2 / 2 3 86 23 \ 
Telex 931 223 opti ch 

O P l l S A 

41. rue de Villiers, 92200 Neuilly-sur-Seine, Tél. (1) 47.58.11.62 

AUBERT & DUVAL 
aciérie des ancizes 

PROMISES 
KEPT 

By delivering the total number of very 
high power klystrons ordered by 
CERN, Thomson-CSF confirms once 
again its position as a wor ld leader in 
the development and production of 
professional electron tubes. 

In order to satisfy the ever-escalating 
demands for RF power emanating 
from the high energy physics 
community and our industrial 
partners, the Electron Tube Division 
devotes a major part of its turnover 
(36%) to investment and R & D . 

This is why we have been chosen to 
develop and furnish klystrons for the 
world's major projects : 
• 1 M W C W at 352 MHz for LEP ring 
• 35 M W p e a k at 3 GHz for LEP 

injector 
• 500 k W C W at 3.7 GHz for JET 

and TORE SUPRA 

... as well as multi-megawatt klystrons 
delivering long RF pulses for several 
major free electron lasers, 

^ T H O M S O N - C S F 
E L E C T R O N T U B E S 

THOMSON-CSF - DIVISION TUBES ELECTRONIQUES 
38, RUE VAUTHIER / BP 305 
F - 92102 BOULOGNE-BILLANCOURT CEDEX / FRANCE 
TEL (331)46048175 
TELEX : THOMTUB 200772 F TELEFAX : (331) 46 04 52 09 
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A view of the experimental floor at the 
HASYLAB synchrotron radiation laboratory 
at DESY. 

(Photos DESY) 

b e a m s . Three w i g g l e r m a g n e t s are 
a l ready insta l led at DORIS and a 
n e w hall f o r h igh ene rgy X - r a y s 
has been o p e n e d . 

A l t h o u g h DESY m a n p o w e r is 
a l m o s t c o m p l e t e l y t a k e n up by t he 
amb i t i ous HERA p ro jec t , f a r s i gh ted 
e f fo r t s con t inue t o w a r d s t he d e v e l 
o p m e n t o f n e w acce le ra t ing t e c h 
n iques f o r the fu l l -sca le m a c h i n e s 
o f t o m o r r o w . The DESY w a k e f i e l d 
s c h e m e has p r o v i d e d p r o m i s i n g 
init ial resu l ts (see page 7 ) . A rea l 
ist ic p roposa l cou ld e m e r g e if t hese 
resu l ts can be sca led up a p p r o 
pr ia te ly . 

W i t h no i m m e d i a t e paral le l any 
w h e r e , D E S Y ' s ma in HERA e f f o r t 
can look f o r w a r d t o m a n y yea rs 
o f p ro f i tab le exp lo i t a t i on in t he 
1 9 9 0 s t o bui ld up a c o m p r e h e n s i v e 
p ic ture o f t he i n te rac t i ons o f 
qua rks w i t h e lec t rons and w i t h 
p o s i t r o n s under all e l e c t r o n / p o s i 
t r o n sp in poss ib i l i t i es . 

A s we l l as p rov i d i ng un ique 
phys i cs c o n d i t i o n s , HERA has a lso 
b lazed a n e w trai l in in te rna t iona l 
co l l abo ra t i on . I ta ly, F rance , t he 

Ne the r lands and Canada are s u p 
p ly ing c o m p o n e n t s , wh i l e t he US 
and Israel are con t r i bu t i ng t o t h e 
t echno log i ca l d e v e l o p m e n t s , and 
Po land and China, t o g e t h e r w i t h 
t h e UK , are supp l y ing va luab le 

m a n p o w e r . W i t h in te rna t iona l i n 
v o l v e m e n t in b ig n e w p ro jec t s 
be ing inc reas ing ly s t r e s s e d , th is 
HERA expe r ience is espec ia l ly 
use fu l . 

By Gordon Fraser 

Brookhaven — going for gold 

In S e p t e m b e r , t he B r o o k h a v e n 
Nat ional L a b o r a t o r y is ce leb ra t i ng 
i ts f o r t i e th ann ive rsary . It m o v e s 
in to m idd le age se rv ing a larger 
user c o m m u n i t y t han ever be fo re 
and w i t h research p r o g r a m m e s 
and fac i l i ty d e v e l o p m e n t s w h i c h 
shou ld guaran tee severa l m o r e 
decades o f f ron t - l i ne w o r k . 

T h o u g h the e m p h a s i s f o r t he 
fu tu re has m o v e d o f f par t ic le p h y 
s ics , there are st i l l s o m e 3 5 0 p h y 
s ic is ts i nvo l ved in par t ic le p h y s i c s 
e x p e r i m e n t s at t he A G S A l t e r n a t i n g 

Grad ient S y n c h r o t r o n , inc lud ing 
s o m e unique t o p i c s . T h e search 
fo r unusual kaon decays is a p r ime 
examp le and fou r d e t e c t i o n s y s 
t e m s are push ing the l im i ts fu r the r 
ou t . Dur ing the pas t year , t w o o f 
t h e m (kaon t o p i o n , m u o n , e lec t ron 
and k a o n t o m u o n , e lec t ron) 
p a s s e d p rev ious bes t l im i t s , reach
ing 1 0 " " 9 and ove r the nex t year 
shou ld be en ter ing the in te res t ing 
phys i cs range o f 10~~ 1 0 o r be t te r . 

T h e tanta l iz ing s i tua t ion w i t h the 
resu l ts f r o m t w o e x p e r i m e n t s 

search ing f o r neu t r ino osc i l l a t ions 
rema ins u n r e s o l v e d . Bo th see an 
excess o f e l ec t r ons , imp ly ing t ha t 
t he m u o n - n e u t r i n o is c o n v e r t i n g 
t o e l ec t ron -neu t r i no , bu t fu r the r 
ana lys is o f o the r poss ib le s o u r c e s 
m a y w h i t t l e a w a y the e lec t ron 
c o u n t s . T o se t t le the ques t i on d e 
f in i t i ve ly , a t w o - d e t e c t o r expe r i 
m e n t m a y w e l l be needed so t h a t 
any va r ia t i on o f e lec t ron c o u n t s 
w i t h d i s tance f r o m the neu t r ino 
sou rce cou ld be s tud ied . 

Expe r imen ts us ing po lar ized (spin 
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Superconducting magnet under test at 
Brook haven for the proposed RHIC 
Relativistic Heavy Ion Collider. The dipoles 
operate at the comparatively low field of 
3.5T. Four have been built three by industry 
in Germany under the Brookhaven/DESY 
collaboration on magnets. Tests so far 
have exceeded design field by over 30 per 
cent, with good field quality. 

or ien ted) p r o t o n s have a p r o m i s i n g 
fu tu re at t he Labo ra to r y . It has 
p r o v e d easier t han an t i c ipa ted t o 
ge t hea l thy b e a m in tens i t ies 
t h r o u g h depo la r iz ing resonances 
in the acce le ra t ion cyc le . Polar ized 
sou rces are be ing i m p r o v e d c o n 
s iderab ly , and the adven t o f t h e 
Boos te r w i l l enab le accumu la t i on 
o f po lar ized b e a m s be fo re in jec t ion 
in to the main r ing . A d d i n g these 
f a c t o r s t o g e t h e r ind ica tes the p o s 
s ib i l i ty o f co l l id ing po lar ized p r o t o n 
b e a m s in the p r o p o s e d RHIC c o l 
l ider (of w h i c h m o r e later) w i t h a 
l um inos i t y as h igh as 1 0 3 2 and an 
energy o f 3 5 0 GeV. 

The n e w c o m e r t o t he p r o 
g r a m m e at the A G S is the ser ies 
o f e x p e r i m e n t s w i t h l ight ion 
b e a m s d r a w n f r o m the nearby t a n 
d e m . T h e s e began last O c t o b e r 
w i t h o x y g e n - 8 and s i l i con -14 
b e a m s at energ ies up t o 15 GeV 
per nuc léon and 5 x 1 0 8 acce ler 
a ted ions per pu lse f o r o x y g e n . 

y At the second workshop at Berkeley in 
May on detectors for the proposed 
Brookhaven RHIC collider - left to right, 
Chris Fabjan (CERN), David Lissauer 
(Brookhaven), Dennis Kovar (Argonne). 

Ions w i t h m a s s up t o su lphur are 
ava i lab le . The re are th i r t een ap 
p r o v e d e x p e r i m e n t s ( three w i t h 
v e r y large d e t e c t o r ar rays) and a 
user c o m m u n i t y o f o v e r 3 0 0 . O b 
v ious l y a ma jo r p r io r i t y is t he 
search f o r qua rk -g l uon p l a s m a . 

^ t f j r s t s j g h t c o n d i t i o n s are n o t 
as f avou rab le as at t he h igher ion 
energ ies avai lab le at CERN bu t it 
is poss ib le t ha t h igh ene rgy d e n s i 
t ies in co l l id ing nuclei at t he A G S 
cou ld be ach ieved because o f less 
t r a n s p a r e n c y as t he nuclei c o m e 
t o g e t h e r . 

Preparing for the ion collider 

T h e s e ion e x p e r i m e n t s are t h e 
ove r t u re f o r t he ma jo r p r o p o s e d 
d e v e l o p m e n t at t he L a b o r a t o r y . 
T h e goa l is a Relat iv is t ic Heavy Ion 
Col l ider , RHIC, t o co l l ide ions up 
t o go ld at energ ies o f 1 0 0 GeV 
per nuc léon . 

T h e c o n s t r u c t i o n o f t he B o o s t e r 
s y n c h r o t r o n at t he A G S w i l l o p e n 
up the requ i red range o f i ons . T h e 
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F r o m t h e s p e c i a l i s t i n h i g h - d e n s i t y 
f a s t - N I M i n s t r u m e n t a t i o n 
F T A 8 1 0 

OCTAL FAST A M P L I F I E R 

• < 1 ns risetime 
• - 5 V output into 50 Q 
• < 20 uV equiv input noise 
• gain up to 200 

C O 4 0 1 0 

Q U A D 4-FOLD L O G I C UNIT 

• Coin/anticoin/off settings 
• overlap and updating outputs 
• fast-NIM and TTL outputs 
• LED indicator 
• gate input 

D V 8 0 0 0 

OCTAL VARIABLE L O G I C DELAY 

• adjustable delay 10-50 ns 
• 15 ns pulsu-pair resolution 
• 3 outputs/channel 
• fast-NIM logic signals 
• < 10 ps/°C drift 

R D 2 0 0 0 

DUAL R A T E D IV IDER 

• Dividing from 1000:1 to 1:1 
• 40 MHz maximum rate 
• propagation delay independent 

of ratio 
• inhibit input 
• 6 outputs/channel 
• fast-NIM logic signals 

For more in format ion: 

Jf^EGzG ORTEC/ESN 

Hohenlindener Strasse 12 • D-8000 Munchen 80 
Telephone: 089/92 692-0 • Telex: 528257 • Telefax: 089-910 12 83 
(Distribuée! by EG+G Ortec representatives worldwide) 

M e s u r e à e n c a s t r e r t — — 

87/1 

' i 

A 100 

• ^ 5 0 

- 4 L i 

U N P R O G R A M M E COMPLET POUR LA CONSTRUCTION D E TABLEAUX, 
D ' INSTRUMENTS D E M A C H I N E S ET D'INSTALLATIONS. 

P r o d u i t s s t a n d a r d s 

À PRIX AVANTAGEUX ET À TRÈS 
HAUTE QUALITÉ 

M o d i f i c a t i o n s 

SELON LES PLAGES D E M E S U R E 
PERSONNELLES. SELON LES ÉCHELLES 
DÉSIRÉES 

E x é c u t i o n s u r m e s u r e 

POUR RÉSOUDRE VOS PROBLÈMES 

P r o g r a m m e d e v e n t e 

a p p a r e i l s de m e s u r e avec f o r m a t car ré 
o u r e c t a n g u l a i r e s e l o n n o r m e s DIN 
avec éche l le à d é v i a t i o n 90° o u 240°, 
o u à p r o f i l é t r o i t 
a p p a r e i l s p o u r m o n t a g e m o s a ï q u e 
a p p a r e i l s f e r r o m a g n é t i q u e o u à cadre 
m o b i l e 
a p p a r e i l s à o f f i c h a g e n u m é r i q u e 
i n d i c a t e u r s a n a l o g i q u e s de seu i l s 
i n d i c a t e u r s à b a n d e s l u m i n e u s e s 
( b a r r e g r a p h e ) 
t r a n s f o r m a t e u r s d ' i n t e n s i t é s et s h u n t 
i n d i c a t e u r s de p o s i t i o n de 
c o m m u t a t i o n 

Ulrich matter AG 
E l e k t r . M e s s - u n d R e g e l t e c h n i k 

5 6 1 0 W o h l e n 

el. 057/22 
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Quality from Germany! 
The fUQ E lek t ron ik G m b H deve lops and m a n u f a c t u r e s l o w 
and h i g h - v o l t a g e p o w e r supp l ies fo r any app l iance . 

T u g - power supplies do always offer 
something more 
e.g. d ig i ta l d i sp lay o f t h e o u t p u t va lues 
d isp lay f o r regu la t i on s ta te 
p r o g r a m m i n g : ana log , d ig i ta l or IEC-bus 
po le reversal s w i t c h fo r h i g h - v o l t a g e 
p o w e r supp l ies 
1 9 " rack -adap te r f o r all supp l ies 
w i t h o u t r e c o n s t r u c t i o n 

m m 

S t a n d a r d supp l ies can be 
supp l i ed at s h o r t t e r m ! 

D e m a n d our ca ta logue: S e e u s a t « G e r m a n y a t C E R N » 
f r o m 2 9 / 9 - 2 / 1 0 / 8 7 

E x a m p l e s o f o u r 
p r o d u c t i o n r a n g e : 

Stab i l i t y and r i pp le : 
0 ,01 % 

H C N 7 E - 6 5 0 0 
0 -6 ,5 kV, max. 1 m A 
P r i c e : D M 1 5 3 0 . — 

M C N 3 5 0 - 1 2 5 
0 - 1 2 5 V, 0 - 2 , 5 A 
P r i c e : D M 3 4 5 0 . 

H C N 1 4 0 - 3 5 0 0 
0 - 3 5 0 0 V, 0 - 4 0 m A 
P r i c e : D M 4 1 9 0 . — 

Pr ices : 
f ree Ge rman border , 
pack i ng i nc luded 

Elektronik G m b H , Florianstr. 2 , D-8200 Rosenhe im/BRD. Te le fon 08031 /81093 , Telex 5 25 712 

LE VERRE ET LE METAL 
POUR LES TECHNIQUES 
DU VIDE 
ET DES HAUTES PRESSIONS 

C A T A L O G U E S U R D E M A N D E 

bkUU 
135, rue du Théâtre 
75015 PARIS 
Tél. 45 75 14 74 
Télex: ELITA 641155 F (code 642 E) 
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ISOTOPE PRODUCTION (BLIP) 
CHEMISTRY (OUF) 
RADIATION EFFECTS FACILITY (REF) 

ISOTOPE PRODUCTION (BUP) 
CHEMISTRY (CUF) 
RADIATION EFFECTS FACILITY (REF) 
NEUTRAL BEAM TEST FACILITY (NBTF) 

Brookhaven present (above) and future 
(below). Research with ion beams, following 
the link with the tandem, is a new feature 
of the programme at the AGS Alternating 
Gradient Synchrotron. It is a step towards 
an envisaged larger scheme when the 
Booster (constructed approved) and the 
RHIC Relativistic Heavy Ion Collider 
(proposed) would open up a new region 
of nuclear physics research. 

Boos te r w i l l a lso benef i t t he pa r t i 
cle phys i cs p r o g r a m m e g iv ing h igh 
er in tens i t ies than the p resen t usual 
opera t ing level o f 1.2 x 1 0 1 3 . T h e 
mach ine has reached 1.9 and 5 
wi l l be feas ib le w i t h t he Boos te r . 
The A G S i tself w i l l o b v i o u s l y have 
a ma jo r r e v a m p t o c o p e w i t h t he 
ion b e a m s and h igher p r o t o n b e a m 
in tens i t ies . There are t h e n c o n c e p 
tual des ign s tud ies f o r a ' s t r e t che r ' 
r ing t o t ake the in tens i t y in to t he 
1 0 0 m i c r o a m p range b e l o v e d o f 
kaon fac to r i es . 

It is h o p e d tha t RHIC c o n s t r u c 
t i on can s ta r t ser ious ly at t he end 
o f next year w i t h a v i e w t o c o m 
p le t ion in 1 9 9 3 . S ince t he f u n d i n g 
c o m e s ou t o f t he US nuclear phy 
s ics p o c k e t , the r h y t h m o f the p r o 
jec t may be in f luenced by p r o g r e s s 
on the o the r n e w US phys i cs fac i l 
i ty — e lec t ron b e a m s at CEBAF. 
In f iscal year 1 9 8 8 do l la rs , RHIC 
is c o s t e d at 2 3 0 mi l l ion f o r t he 
mach ine plus 1 0 0 mi l l ion f o r de tec 
t o r s . 

M u c h of the in f ras t ruc tu re f o r 
the mach ine is a l ready in p lace 
s ince it w i l l be insta l led in the t u n 
nel o f the la te - lamented C B A . T h e 
re f r igera t ion s y s t e m f o r t he RHIC 
supe rconduc t i ng m a g n e t s is a lso 
the re . W o r k on the m a g n e t s is in 
g o o d s h a p e ; f ou r fu l l -s ized d ipo les 
have been bui l t ( three in indus t ry ) 
and t e s t s so far have g i ven peak 
f ie lds we l l in excess o f t he m o d e s t 
des ign f ie ld o f 3 .5 T w i t h g o o d 
f ie ld qual i ty . T w o fu r the r d ipo les 
and t w o quad rupo les w i l l be t e s t e d 
s o o n . 

A s e c o n d RHIC D e t e c t o r W o r k 
s h o p w a s held in Berke ley in M a y , 
a t t rac t ing ove r a hund red sc ien 
t i s t s . The f i rs t r ound o f expe r i 
m e n t s w i l l use fou r o f t he six inter
sec t ion r e g i o n s ; t he call f o r p r o p o 
sals is schedu led nex t year . De tec 
t o r con f i gu ra t i ons have t o c o n f r o n t 
the specia l fea tu res o f h igh ene rgy 

ion co l l i s ions , par t icu lar ly the h igh 
cha rged par t ic le mul t ip l i c i t ies . T h e 
to ta l co l l is ion energy is t he s a m e 
as at the SSC (some 4 0 T e V ) bu t 
is car r ied a w a y by t h o u s a n d s o f 
compa ra t i ve l y l o w energy pa r t i 
c l e s : ca lo r ime te rs o f c o m p a r a t i v e l y 
m o d e s t scale can g ive the requ i red 
e f f i c iency . Never the less s o m e d e 
t e c t o r s shou ld be able t o use the 
ful l RHIC luminos i t y t o d i s t ingu ish 
rare e v e n t s , such as the p red i c t ed 
absence o f the J / p s i r esonance in 
rad ia t ion f r o m a qua rk -g luon p las
m a . De tec to r R and D p ro jec t s 
have been ident i f ied f o r c o m p a c t 
ca lo r ime t r y , par t ic le t r ack i ng in 
h igh mul t ip l i c i ty e n v i r o n m e n t s and 
p ick ing ou t l ep tons f r o m the ha-
d ron s o u p . 

A n o t h e r cause fo r ce leb ra t ion 
at B r o o k h a v e n in the fal l w i l l be 
the ded ica t i on o f Phase II o f t he 
Nat iona l S y n c h r o t r o n L ight Sou rce . 
T o c o p e w i t h a user c o m m u n i t y 

w h i c h has r o c k e t e d t o near ly 9 0 0 
there is m o r e expe r imen ta l f l oo r 
area, m o r e o f f i ces and labs , and 
a l m o s t doub le (up t o 80 ) the n u m 
ber o f l ight p o r t s w i t h w i g g l e r s 
and undu la to rs on the u l t rav io le t 
and X - ray r ings . A s ta t i on f o r a n 
g i o g r a p h y has been a d d e d . A b o u t 
10 p e r cen t o f t he beaml ines are 
used by indus t ry . 

T h e L a b o r a t o r y is p lay ing a lead
ing role in a par t icu lar indust r ia l 
app l i ca t ion — the d e v e l o p m e n t o f 
a c o m p a c t s y n c h r o t r o n f o r X - ray 
l i t hog raphy . Simi lar w o r k is under 
w a y in J a p a n , Ge rmany and the 
UK. T h e s e m i c o n d u c t o r i ndus t ry 
cou ld p robab l y use ove r a hund red 
o f t hese mach ines capab le o f h igh 
dens i t y c o m p u t e r ch ip manu fac tu re 
at the 0 . 2 5 m i c r o n level . Th ree 
w o r k s h o p s have b rough t i ndus t r y 
and acce le ra to r spec ia l i s ts t o g e t h e r 
and the a im is t o have a mach ine 
in ope ra t i on by m i d - 1 9 9 0 . 
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T H E R I G H T C O L D 

The right cold - pushbutton cold! A cold that warms the 
heart. An aid in the search for superconductors with a high tran
sition temperature, in matrix spectroscopy, in crystallography, in 
the cooling of detectors in radio astronomy... 

Achieving low temperatures is now simpler than ever. With 
our refrigerator cryostats you can select any desired tempera
ture between 10 and 293 K. Liquid refrigerants are not needed 
because the cooling is done by a refrigerator with a closed 
helium-gas circuit. The accessories, too, are warmly recommen
ded. For instance, our VARIOTEMP HR1 heat controller, which 
utilizes the temperature-dependent variation of resistance sen
sors. Or our turbomolecular pumping system to generate just 
the right vacuum for the right degree of cold. 

If you have questions, our applications consultants can give 
you detailed information. Give us a call, or write to us at: 

LEYBOLD-HERAEUS GMBH, Bonner StraBe 498, 
D-5000 Cologne 51 , West Germany, Telephone: 02 21 / 3 4 70 

Solving your problems 
through cryogenics. 
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Around the Laboratories 

Phase III at t he L ight Sou rce is , 
o f cou rse , a l ready under cons ide r 
a t ion . Its main e lemen t w o u l d be 
a n e w in jector l inac ( to avo i d t he 
pain exper ienced at m a n y s y n c h r o 
t r o n rad ia t ion cen t res due t o b e a m 
in jec t ion b e l o w ope ra t i ng energy) 
f o r pos i t r ons (to avo i d pos i t i ve ion 
t r app ing p rob lems ) . 

The Light Source has a lso be 
c o m e the base fo r a n e w l y - c r e a t e d 
'Cent re fo r A c c e l e r a t o r Phys i cs ' , 
headed jo in t l y by B o b Palmer and 
Claudio Pel legr ini . Its p u r p o s e is 
research and educa t i on in acceler 
a tor phys ics w h i c h under l ies s o 
m u c h o f the w o r k in a l m o s t all 
D e p a r t m e n t s at t he L a b o r a t o r y . 
T o g ive the Cent re s o m e t e e t h , a 
ve ry l o w em i t t ance 5 0 M e V e lec
t r o n l inac is be ing bui l t i n c o r p o r a t 
ing a laser -dr iven p h o t o c a t h o d e 
gun . The laser w i l l a lso f e e d p i c o 
s e c o n d pu lses t o the o u t p u t end 
o f the l inac fo r e x p e r i m e n t s . 

N e w acce lera t ion t e c h n i q u e s t o 
be s tud ied inc lude a l a s e r l inac ' 
(w i th the l inac and laser b e a m s in 
a f ine s t ruc tu re e t ched in s i l i con) , 
a s w i t c h e d p o w e r m i c r o l a s e r t r o n , 
and an inverse C h e r e n k o v acceler 
a tor . Laser l ight s ca t t e red b a c k 
w a r d s f r o m the e lec t ron b e a m 
shou ld g ive in tense 5 k e V X - r a d i -
a t ion o f ve ry l o w e m i t t a n c e f o r 
app l i ca t ions in so l id s ta te phys i cs 
and med ic ine . Free e lec t ron lasers 
fo r rad ia t ion in the m i c r o n w a v e 
length reg ion are ano the r sub jec t 
f o r s tudy . 

Several o f t hese t o p i c s are 
b r a n d - n e w in the phys i cs o f acce l 
e ra to rs , d i sp rov i ng the adage t ha t 
no n e w ideas can c o m e af ter t he 
age of 4 0 ! 

By Brian Southworth 

KEK 
Good TRISTAN 
performance 

T h e T R I S T A N e l e c t r o n - p o s i t r o n 
co l l ider at the Japanese KEK Lab
o r a t o r y w h i c h c a m e in to ope ra t i on 
t o w a r d s the end o f last year (see 
J a n u a r y / F e b r u a r y issue, page 1) 
has con t i nued t o m a k e g o o d p r o 
g ress . 

T h e b ig T O P A Z d e t e c t o r w a s 
used f o r t he f i rs t t i m e in M a y , so 
tha t t he col l ider w a s w o r k i n g w i t h 
i ts ful l c o m p l e m e n t o f e x p e r i m e n t s 
( T O P A Z , V E N U S , A M Y and SHIP). 
I m p r o v e m e n t s in the ma in r ing 
v a c u u m , upgrad ing in jec t ion energy 
f r o m 7 t o 7 .5 GeV and s o m e f ine 
t un ing pa id rap id d i v i dends in m a 
ch ine p e r f o r m a n c e . M a x i m u m lumi 
nos i t y c l imbed t o 0 .8 x 1 0 3 1 c m " 2 

s~ 1 , a l ready e igh ty per cen t o f t he 
des ign va lue. A l s o w i t h t he i m 
p r o v e d v a c u u m , b e a m l i fe t ime is 
l eng then ing , so tha t by June the 
dai ly ca tch o f e l e c t r o n - p o s i t r o n 

co l l i s ions w a s ten t imes w h a t it 
w a s earl ier in the year. The TRIS
T A N t e a m is par t icu lar ly p r o u d o f 
hav ing a c c o m p l i s h e d th is in six 
m o n t h s , or th ree m o n t h s o f actua l 
mach ine o p e r a t i o n . 

T h e b ig V E N U S , T O P A Z and 
A M Y d e t e c t o r s i n te rcep ted in te
g ra ted luminos i t ies of 6 9 1 , 5 0 9 
and 6 7 2 n b " 1 respec t i ve ly at 2 5 
GeV b e a m energy . The i m p r o v e d 
co l l i s ion ra tes mean tha t T O P A Z 
has reached near ly the s a m e sco re 
as the o the r t w o , desp i te hav ing 
en te red the r ing on ly in Round 3 . 

For the subsequen t r u n , t h e 
b e a m energy w a s n o t c h e d up f r o m 
2 5 t o 2 6 GeV. The rapid ex t rac t i on 
o f init ial phys i cs resul ts f r o m th is 
da ta i m p r e s s e d m a n y peop le at 
t he in te rna t iona l s u m m e r con fe r 
ences (see page 1). 

Takayuki Sumiyoshi poses for the fish-eye 
lens in front of the lead glass array for the 
VENUS detector at the KEK Japanese 
National Laboratory's TRISTAN 
electron-positron collider. VENUS, like its 
TOPAZ and AMY counterparts elsewhere 
in the TRISTAN ring, has amassed a good 
score of electron-positron annihilation into 
hadrons (strongly interacting particles). 
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It was a close thing, but it was just possible 
to squeeze the new Antiproton Collector 
ring around the Antiproton Accumulator 
without building a new hall. This new 
antiproton supply, ACOL, is designed to 
improve CERN's antiproton levels tenfold. 

(Photo CERN X202.5.87) 

STANFORD 
Spot check 

Cons t ruc t i on o f t he n e w S t a n f o r d 
Linear Col l ider (SLC) w a s c o m 
p le ted f o rma l l y in M a r c h w h e n 
b e a m s o f e lec t rons and p o s i t r o n s 
w e r e b rough t s imu l taneous l y t o 
t he in te rac t ion po in t . S ince then 
c o m m i s s i o n i n g w o r k has pushed 
ahead t o p repare the mach ine f o r 
i ts init ial phys i cs research e f fo r t . 

The c o m m i s s i o n i n g o f th is c o m 
plex nove l mach ine has g o n e fa i r ly 
w e l l , bu t there have been s o m e 
p r o b l e m s . One d i f f i cu l ty w a s the 
behav iour o f t he e lec t ron b e a m as 
it passed t h r o u g h the bend ing m a g 
ne ts in the no r th arc o f t he mach ine 
o n i ts w a y t o the f inal f o c u s and 
the in te rac t ion po in t , p reven t i ng it 
f r o m be ing f o c u s e d d o w n t o t h e 
f e w m ic ron s p o t requ i red fo r phy 
s ics research . 

Th is p r o b l e m has n o w been 
s o l v e d , and in m id -Ju l y t he e lec t ron 
b e a m w a s o b s e r v e d at t he inter
ac t ion po in t w i t h a rad ius o f a b o u t 
5 m i c r o n s (about one- f i f t h the 
t h i c kness o f a human hair). The 
eventua l goa l is half a m i c r o n , bu t 
5 m i c r o n s w a s the init ial ob jec t i ve 
and is pe r fec t l y adequa te f o r p h y 
s ics . 

W i t h the e lec t ron b e a m in g o o d 
shape , emphas i s tu rns t o the p o s i 
t r o n s . The exper ience ga ined w i t h 
t he e lec t rons in the no r th arc 
shou ld s imp l i f y ge t t i ng the p o s i t r o n 
b e a m t h r o u g h the s o u t h arc and 
f inal f o c u s . 

A f t e r t he f i rs t e l e c t r o n - p o s i t r o n 
co l l i s ions w i t h smal l s p o t b e a m s 
have been o b t a i n e d , the SLC w i l l 
be shu t d o w n f o r a f e w m o n t h s 
t o instal l t he large M a r k II d e t e c t o r 
at the in te rac t ion po in t . Phys ics 
research at the SLC shou ld s ta r t 
a round December . 

CERN 
The quest for more 
antiprotons 

One of t he g rea tes t a c h i e v e m e n t s 
in acce le ra to r t e c h n o l o g y is the 
p r o d u c t i o n o f su f f i c ien t l y in tense 
a n t i p r o t o n b e a m s t o d o f ru i t fu l 
co l l id ing b e a m e x p e r i m e n t s . It be 
c a m e poss ib le by the i nven t i on o f 
s t ochas t i c coo l i ng t o c o n t r o l an t i -
p r o t o n b e a m s and led t o t he h is
to r i c d i s c o v e r y at CERN in 1 9 8 3 
o f the W and Z carr iers o f the 
w e a k f o r c e . 

The a n t i p r o t o n sou rce at CERN 
f i rs t c a m e in to ac t i on in 1 9 8 1 . For 

the f o l l o w i n g f i ve yea rs , CERN's 
un ique in tense a n t i p r o t o n b e a m s 
w e r e exp lo i t ed f o r e x p e r i m e n t s at 
energ ies o f severa l hund red GeV 
in the SPS Super P ro ton S y n c h r o 
t r o n , c o n v e r t e d t o a p r o t o n - a n t i -
p r o t o n Col l ider , and in t he LEAR 
L o w Energy A n t i p r o t o n Ring p re 
d o m i n a n t l y f o r a t o m i c and nuclear 
phys i cs e x p e r i m e n t s (a t t rac t ing a 
n e w c o m m u n i t y o f s o m e th ree 
hundred phys i c i s t s t o CERN). 

Fermi lab has n o w j o i ned the 
a n t i p r o t o n ranks w i t h an a n t i p r o t o n 
sou rce excel l ing CERN's or ig inal 
one in avai lable b e a m in tens i t y and 
a po ten t ia l f o r phys i cs at energ ies 
head ing f o r 1 0 0 0 GeV per b e a m 
in the s u p e r c o n d u c t i n g m a g n e t 
r ing of t he T e v a t r o n . CERN c a n n o t 
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Densimet radiation shield, diameter 1800 mm 

Plansee specialises 
in solving individual 
problems with un
common materials. 

Plansee is a world leading manu
facturer of refractory and special 
metals. It specializes in producing 
materials and components made of 
molybdenum, tungsten, tantalum, 
chromium, niobium and their alloys. 
For the design of nuclear radiation 
shields Plansee offers DENSIMET. 
Only materials with high density and 
atomic number are suitable for 
gamma-radiat ion shields. Tungsten 
has a lower atomic number than lead, 
but has a higher density and is there
fore more suitable as material for 
radiation shielding. DENSIMET, 
a tungsten-based alloy (tungsten 
> 90%) with amounts of nickel- iron 

or n ickel-copper is an excellent 
material for shielding components. 
Whenever the construction permits 
only small shielding volumes 
DENSIMET is preferred to other 
shielding materials. Plansee is able 
to produce DENSIMET components 
of high mechanical precision weighing 
up to several tonnes. 
Please c o n t a c t us fo r fu r ther 
i n f o r m a t i o n and advice o n t h e best 
s o l u t i o n f o r y o u r app l ica t ion . 

Metallwerk Plansee 
D-8923 Lechbruck 
Tel. 0 8 8 6 2 / 8 6 1 1 
Telex 5 9747 

mentation 



Modular PASTBUS power supply 
approved to CERN F 6852 
8 modu les 2 , 5 k W 380 V 

Available modules + 5 V 75 A 
- 5 , 2 V 75A 
- 2 V 75A 
+15V 25A 
-15 V 25 A 

other voltages 
on request 

- H A N S W I E N E R G M B H + C O 

M I I L L E R S B A U M 18, POSTF. 2 2 2 0 

TELEFON 0 2 1 7 4 / 2 0 3 4 - 3 6 

D - 5 0 9 3 B U R S C H E I D 2 ( H I L G E N ) 

" T E L E X 8 5 1 5 5 2 3 

Cicotron 
Elcot ron SA 1, rue d e la Morâche 

I — I — I — I — h 
CH-1260 Nyon Tél. 022 / 6153 52 

TECHNIQUES DU VIDE 
Holweck. question de principe! 

MDP-5010 
pompe moléculaire : le complément 
idéal de votre système de pompage. 
Une pompe propre, rapide, compacte, 
robuste et une barrière contre 
la rétrodiffusion d'hydrocarbures. 

Consultez-nous. 

ALCATEL-CIT - Département Industr ies 
Division Vide et Mécanique 
55, rue Edgar Quinet, 92240 MALAKOFF wÀ 

Tél. : (1)40 92 30 00 T - — « o r -

Fax : (1) 40 92 04 50 
Telex : 632033 F 

C G E 
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app roach these energ ies bu t c o m 
pet i t i ve a n t i p r o t o n phys i cs is st i l l 
poss ib le if b e a m in tens i t ies can 
be pushed higher t han t h o s e at 
Fermi lab. 

The goa l at the T e v a t r o n is t o 
ach ieve a co l l id ing b e a m lum inos i t y 
o f at least 1 0 3 0 per c m 2 per s. 
Pe r fo rmance t o da te has e x c e e d e d 
1 0 2 9 . (The Col l ider at CERN s ta r t ed 
in 1 9 8 1 w i t h a l um inos i t y o f 5 x 
1 0 2 7 and c l imbed t o a peak per fo r 
mance o f 3 .6 x 1 0 2 9 in 1 9 8 4 . ) 
M e a n w h i l e CERN h o p e s t o cap i ta l 
ize on i ts cons ide rab le exper ience 
by go ing f o r h igher l um inos i t y -
ten t i m e s m o r e than be fo re t h a n k s 
t o an i m p r o v e m e n t p r o g r a m m e 
inc lud ing A C O L , the p ro jec t t o 
b o o s t t en fo l d the p e r f o r m a n c e o f 
t he an t i p ro ton sou rce . It inc ludes 
a rebui l t t a rge t s t a t i o n , t he n e w 
A C a n t i p r o t o n co l lec to r and the 
re fu rb ished a n t i p r o t o n accumu la to r , 
A A . 

In the or ig inal CERN s y s t e m , 
p r o t o n s w e r e acce le ra ted t o 2 6 
GeV in the P ro ton S y n c h r o t r o n , 
hav ing been spec ia l ly c o n c e n t r a t e d 
in to f i ve bunches , each 4 0 ns l o n g . 
T h e y w e r e t hen f i red at a t a rge t 
w h e r e they p r o d u c e d a sp ray o f 
par t ic les inc lud ing a n t i p r o t o n s . 
Lenses s i f ted ou t a n t i p r o t o n s o f 
a round 3 .5 GeV and gu ided t h e m 
in to the A A a n t i p r o t o n accumu la 
t o r , w h e r e s tochas t i c coo l i ng s y s 
t e m s t rea ted the b e a m s o tha t i ts 
in tens i ty cou ld be bui l t up and the 
b e a m cou ld be s t o r e d f o r m a n y 
hours . F rom 1.3 x 1 0 1 3 p r o t o n s 
on the ta rge t at each pu lse s o m e 
6 x 1 0 6 a n t i p r o t o n s w e r e co l l ec ted 
and abou t 1 0 1 1 a n t i p r o t o n s w e r e 
accumu la ted dai ly f o r t he b e a m s . 

The PS has n o w been m o d i f i e d 
(new rad io f requency m a n o e u v r e s ) 
t o concen t ra te the p r o t o n s in to 
f i ve bunches on ly 2 5 ns l o n g ; it is 
h o p e d t o have 2 x 1 0 1 3 o n t o the 
a n t i p r o t o n p r o d u c t i o n t a rge t . T h e 

In June Portuguese President Mario Soares 
(left) visited CERN. He is seen here with 
CERN Director General Herwig Schopper. 

(Photo CERN 427.6.87) 

t a rge t w i l l init ial ly be a pass i ve 
i r id ium w i r e , 3 m m in d iame te r and 
a b o u t 5 5 m m long , f o l l o w e d by a 
l i th ium lens t o f o c u s the e m e r g i n g 
a n t i p r o t o n s in to the in jec t ion b e a m -
line. The an t i p ro tons pass t h r o u g h 
a l i th ium rod (where the l o w a t o m i c 
n u m b e r avo ids s ign i f icant par t ic le 
sca t te r ing) at the same t i m e as a 
pu lsed cur rent o f 4 2 0 k A . T h e 
magne t i c f ie ld assoc ia ted w i t h t he 
cur ren t ac ts as a l inear f o c u s i n g 
lens. 

Th i s t y p e of lens, based on p re 
v i ous ve rs ions at Novos ib i r sk and 
Fermi lab , has su rv i ved m a n y m i l 
l ions o f pu lses in l abo ra to ry c o n d i 
t i ons wh i l e be ing pu lsed at 4 5 0 
k A but has no t ye t been e x p o s e d 
regular ly in a b e a m . In case o f d i f f i 
cu l t ies , a m o r e conven t i ona l lens , 
l ike the magne t i c horn p rev ious l y 
used at t he A A but w i t h a larger 
aper tu re and higher cu r ren t -ca r ry 
ing capac i t y , is be ing held in re
se rve . A var ie ty o f t a rge t and lens 
con f i gu ra t i ons cou ld be u s e d . 

T h e a n t i p r o t o n s are in jec ted in to 
a n e w l y bui l t r ing - the a n t i p r o t o n 
co l l ec to r , A C . Th is has been 
squeezed a round the ex is t ing A A 
and largely re l ieves the A A o f i ts 
p re l im inary t a s k o f p recoo l i ng t he 
in jec ted b e a m , w h i c h o b v i o u s l y 
has a w i d e m o m e n t u m s p r e a d , 
be fo re t rans fe r r i ng the n e w l y in 
j e c t e d par t i c les t o the s to re o f l o w 
m o m e n t u m sp read a n t i p r o t o n s 
be ing bui l t up ready fo r t he exper 
i m e n t s . In f ac t t he A A w a s a t w o -
in -one mach ine w i t h i ts v a c u u m 
v e s s e l , 7 0 c m w i d e , capab le o f 
be ing d i v i ded in to t w o reg ions by 
a m o v a b l e shu t te r . The ou te r re
g ion rece ived the in jec ted , un -
c o o l e d b e a m and pre l im inary c o o l 
ing w a s d o n e be fo re l o w e r i n g the 
shu t te r and m o v i n g the par t ic les 
t o t he ma in b o d y o f the c h a m b e r 
w h e r e t he in tense b e a m w a s a c c u 
m u l a t e d . 

T h e A C t a k e s the in jec ted b e a m 
and s m o o t h s ou t the f i ve bunch 
s t r uc tu re . It p recoo l s in m o m e n t u m 
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and in hor izonta l and ver t i ca l 
p lanes us ing s t ochas t i c c o o l i n g . 
Th i s t a k e s a b o u t 2 s and there is 
st i l l abou t 3 0 0 m s t o rebunch and 
t rans fe r t o the A A r ing be fo re t h e 
nex t burs t o f a n t i p r o t o n s ar r i ves . 
T h e A A has a lso been re fu rb i shed 
t o be able t o t a k e b e a m s t en t i m e s 
m o r e in tense . S o m e p re -coo l i ng 
f o r t he in jec ted b e a m is st i l l ava i l 
able and the coo l i ng s y s t e m s f o r 
the accumu la ted b e a m have been 
i m p r o v e d . 

T o m a k e bes t use o f t he m o r e 
in tense b e a m s the PS and SPS 
have j o i n e d in a genera l face l i f t 
car r ied ou t a f i v e - m o n t h s h u t d o w n 
o f the CERN mach ines in the f i r s t 
half o f th is year . The PS w a s t a k e n 
apar t and f i t t ed w i t h a n e w v a c u u m 
c h a m b e r (a pre-LEP m a n o e u v r e t o 
c o p e w i t h rad ia t ion f r o m the c o m 
ing e lec t ron b e a m s ) , and ' f i gu re -
o f -e i gh t ' l o o p s w e r e a d d e d t o t he 
m a g n e t s so tha t t he f ie ld c o n f i g u 
ra t ion can be ad jus ted in a m o r e 
re f ined w a y at h igh f ie lds . Th i s 
add i t i on w i l l increase the abi l i ty o f 
t he PS t o handle high a n t i p r o t o n 
f l uxes . W h e n the PS s w i t c h e d o n 
at the beg inn ing o f J u n e , p r o t o n s 
w e r e acce le ra ted w i t h i n one hour 
o f f i rs t in jec t ion desp i te t he m o n t h s 
o f upheava l . 

The SPS w a s success fu l l y t e s t e d 
in 1 9 8 6 w i t h six bunches o f pa r t i 
c les per b e a m , m a k i n g m a x i m u m 
use o f t he a n t i p r o t o n s wh i l e ope r 
a t ing in the co l l ider m o d e . T o keep 
lum inos i t y high (and the back 
g r o u n d rate seen by t he exper i 
m e n t s l ow ) in these c o n d i t i o n s , 
the b e a m s need t o be sepa ra ted 
at the c ross ing po in t s w h e r e exper 
imen ts are no t ins ta l led . E lec t ro
s ta t ic sepa ra to rs are insta l led t o 
de f lec t t he b e a m s in t he hor izonta l 
p lane, and have o p e r a t e d sa t i s fac 
to r i l y . 

Bo th the big col l ider e x p e r i m e n t s , 
U A 1 and U A 2 , have u n d e r g o n e 

Clark Lindsey (Iowa State, left) and Ramsey 
Harcourt (Reed College) with apparatus for 
the Experiment 735 designed to search for 
new kinds of hadronic matter at the 
Fermilab Tevatron proton-antiproton 
collider. 

(Photo Fermilab) 

majo r upg rades t o p ro f i t f r o m the 
ex t ra a n t i p r o t o n s (see N o v e m b e r 
1 9 8 5 issue, page 3 8 4 ) . A l s o t he 
phys i c i s t s w h o are in te res ted in 
l o w e r energy a n t i p r o t o n s at t he 
LEAR r ing have p repa red f o r a se 
c o n d genera t i on o f e x p e r i m e n t s 
us ing m u c h higher a n t i p r o t o n f l uxes 
(see D e c e m b e r 1 9 8 6 issue, page 
9 ) . 

The c o n s t r u c t i o n o f t he A n t i p r o 
t o n Co l lec tor and all t he m o d i f i c a 
t i ons t o t he ex is t ing mach ines w e r e 
a c c o m p l i s h e d ve ry rap id ly . T h e 
A C r ing has been success fu l l y 
t e s t e d w i t h p r o t o n s pr io r t o ful l 
A C O L o p e r a t i o n . The a n t i p r o t o n 
p r o g r a m m e shou ld be reap ing ful l 
benef i t in 1 9 8 8 . 

(In August, the new AC ring hand
led its first beams of antiprotons. 
The antiproton levels from the new 
source were high, promising well 
for the future.) 

FERMILAB 
'Small' collider 
experiments 

T h o u g h f r equen t l y o v e r l o o k e d due 
t o the unde rs tandab le a t t en t i on 
g iven t o thei r larger and be t te r -
k n o w n b re th ren , th ree ' s m a l l ' ex 
p e r i m e n t s have been insta l led in 
t he T e v a t r o n t unne l . A l t h o u g h 
these e x p e r i m e n t s are smal l in 
c o m p a r i s o n t o the t w o large g e n 
e ra l -pu rpose T e v a t r o n co l l ider d e 
t e c t o r s , s o m e are neve r the less 
c o m p a r a b l e in size t o f i xed - t a rge t 
e x p e r i m e n t s . A l l t h ree are a imed 
at spec i f i c areas o f phys i cs n o t 
c o v e r e d fu l ly (or at all) by the large 
d e t e c t o r s . In a d d i t i o n , t h e y gener 
al ly d o n o t requi re h igh co l l i s ion 
ra tes , at least in i t ia l ly, and t hus 
can p r o d u c e resu l ts f r o m init ial 
Col l ider runs . 

T h e th ree e x p e r i m e n t s are — 
E-710 l ook ing at t o ta l c r o s s - s e c -
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H i g h a c c u r a c y , h i g h v o l t a g e 
P o w e r s u p p l i e s a lso w i t h 
IEC - b u s , b i d i r e c t i o n a l 

0 -300 kV , m a x . l O m A 
S t a b i l i t y 1 X 1 0 - 5 / 8 h 
R ipp le 1 X 1 0 - 5 p p 

High Tech from H E I N Z I N G E R 
West - Germany 

Examples of our products: 

C a p a c i t o r c h a r g i n g u n i t s 
A c c u r a c y u p t o 1 X 1 0 - 4 

Componen ts w i t h integrated 
high vo l tage divider electrodes made 
of copper for 

We provide easily bui l t - in 
safety in K n o w - h o w . 

E N D C A P E S L E P - O P A L 
E X P E R I M E N T D E L I V E R E D TO 
U N I V E R S I T Y O F H E I D E L B E R G . 

Dry design and impregnated w i t h special 
epoxy sys tem in vacuum. 
Part 1 w i t hou t prints foil 
Part 2 w i t h prints foil 
Part 3 cross-sectional f igure 

Please request detai led in format ion . 
Mr H. Mauch wi l l be glad to advise you 
personal ly. 

We offer a range tha t is based on 
3 0 years ' exper ience and k n o w h o w 
th rough successfu l col laborat ion w i t h 
f ield special ists. 

Stesalit AG 
Kunststoffwerk 
C H - 4 2 4 9 Zu l lw i l SO Fax 0 6 1 / 8 0 0 6 0 4 
Telefon 0 6 1 / 8 0 0 6 01 Telex 9 6 3 1 8 2 
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REICHENBERGER AG 
Reuss-Strasse 9 
CH-6038 GISIKON 
Telefon 041/91 02 22 
Telex 868 288 RAG CH 
Telefax 041/91 35 65 

BRAND- UND WASSERSCHADENSANIERUNG 
REMISE EN ETAT APRES INCENDIE OU AUTRES PHENOMENES 
RIPRISTINO Dl BENI DANNEGIATI DOPO INCENDIO 0 ALTRI FENOMENI 
RECONDITIONING PROPERTY DAMAGED BY FIRE 

BRANDSCHUTZ 
PROTECTION INCENDIE 
PROTEZIONE INCENDIO 
FIRE PROTECTION 
ASBESTENTFERNUNG 
ELIMINATION D'AMIANTE 
ELIMINAZIONE D'AMIANTO 
ASBESTOS REMOVAL 
PROFESSIONELLE DEKONTAMINATION 
DECONTAMINATION PROFESSIONNELLE 
DECONTAMINAZIONE PROFESSIONALE 
PROFESSIONAL DECONTAMINATION 

INDUSTRIEWARTUNG 
ENTRETIEN D'INSTALLATIONS INDUSTRIELLES 
MANTENIMENTO Dl INSTALLAZIONI INDUSTRIAL! 
INDUSTRIAL MAINTENANCE 

CHEMISCHE PRODUKTE 
PRODUITS CHIMIQUES 
PRODOTTI C H I M I N 
CHEMICAL PRODUCTS 

s e a 
ÎÎÎ1 

REICHENBERGER AG 
Filiale Basel 
Gartenstrasse 63 
CH -4052 BASEL 
Telefon 0 6 1 / 2 3 17 71 
Telefax 0 6 1 / 2 3 18 13 

REICHENBERGER AG 
Filiale Zurich 
Gasometerstrasse 9 
CH -8005 ZURICH 
Telefon 0 1 / 4 2 74 05 

REICHENBERGER AG 
Filiale Sargans 
Rheinstrasse 1132 
CH -7320 SARGANS 
Telefon 0 8 5 / 2 64 44 

REICHENBERGER SA 
Succursale de Nyon 
Rte du Stand 43 
CH-1260 NYON 
Telefon 0 2 2 / 6 2 22 55 
Telefax 0 2 2 / 6 1 74 4 4 

RAG-BELGIUM N.V. 
Kapucinessenstraat 19 
B -2000 ANTWERPEN 
Telefon 0 3 / 2 3 1 26 5 2 + 
0 3 / 2 3 1 64 23 
Telex 72 887 RAGBEL B 

RAG-REICHENBERGER 
Brand- und Wasserschaden-
sanierungsgesellschaft m.b.H. 
Quellenstrasse 185 
A-1100 WIEN 
Tel. 0 2 2 2 / 6 2 7 28 8 0 + 
627 20 73 
Télétex (61) 3 2 2 1 3 8 2 = 
RAGWIEN 

RAG in FRANKREICH 
vertreten durch 
COUTHEILLAS SA 
185, Av. du Général Leclerc 
F-94700 MAISONS ALFORT 
Telefon 1 /43 75 52 45 
Telex 262 163 COUTHEI F 

RAG in DEUTSCHLAND 
vertreten durch 
ELEC-SAN 
Brandschutz-Sanierung GmbH 
Kolping-Ring 12 
D-8024 OBERHACHING 
Telefon 0 8 9 / 6 1 3 48 9 3 + 9 4 
Telex 521 34 68 MEMO D 

RAG in GROSSBRITANNIEN 
vertreten durch 
MERRYHILL CONTRACTING LTD. 
Tanners Lane, East Wellow 
GB-ROMSEY/HAMPSHIRE S051 6DP 
Telefon 0 7 9 4 / 5 1 58 48 
Telefax 0 7 9 4 / 5 2 43 86 

THERMAL 
ANALYSIS 

N e t z s c h Gerâ tebau G m b H is a w o r l d w i d e lead ing 
c o m p a n y , o f fe r i ng a c o m p l e t e T h e r m a l A n a l y s i s 
L a b o r a t o r y w i t h fu l ly a u t o m a t i c da ta acqu is i t i on 
and c o m p u t e r e v a l u a t i o n : 

• Simultaneous TG/DTG-DTA 
-160 ... 2400° C 

• DSC/TG-DSC 
-160 ... 1400° C 

• Cp-measurements 
25 ... 1400° C 

• D i la tometer /TMA 
-160 ... 2000° C 

• S T A / M a s s Spectrometry 
25 ... 2 0 0 0 6 C 

• Thermo Micro Balance 
25 ... 1500°C 

N e t z s c h Gerâ tebau G m b H • D - 8 6 7 2 Se lb • 
W i t t e l s b a c h e r s t r . 4 2 • P.O. Box 1 4 6 0 • 

T e l e x : 6 4 3 5 1 0 • 
P h o n e : W . - G e r m a n y ( 0 9 2 8 7 ) 8 8 1 - 0 • FRG 

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 

i< POLYSCIENCE AG 
" Bleichistrasse 8 

C H - 6 3 0 0 ZUG 

Tel. 0 4 2 / 2 2 1 5 3 3 



CERN/ORSAY 
Fruitful 
collaboration 

A conventional photograph of a holographic 
image from the Tohoku Bubble Chamber 
at Fermilab. The high resolution chamber, 
1.1 metres in diameter and 1.4 metres in 
depth, is filled with a freon mixture. The 
photo shows a hologram of the entire 
chamber with the large circle being the 
front window and the small circle the rear 

t i o n s ( react ion rates) and e last ic 
sca t te r i ng at t he EO po in t in t he 
r i ng , E -713 search ing f o r h igh ly 
ioniz ing par t ic les at DO, and E-735 
search ing f o r s igns o f q u a r k - g l u o n 
p lasma at CO. 

(In a d d i t i o n , t he sma l l es t -ang le 
s i l icon s t r ip d e t e c t o r s o f t h e m i g h t y 
CDF d e t e c t o r are l oca ted in t he 
tunne l ou t s i de the BO Hal l . For 
m a n y p u r p o s e s , inc lud ing i m p a c t 
o n the acce le ra to r , th i s can be 
cons i de red as ano the r sma l l Co l 
l ider exper imen t . ) 

A l l th ree e x p e r i m e n t s are in T e -
v a t r o n loca t ions used pr imar i l y f o r 
o the r p u r p o s e s , and th i s has af
f e c t e d the i r d e s i g n . CO is t he h o m e 
o f t he Ma in Ring and T e v a t r o n 
a b o r t s y s t e m s ; DO c o n t a i n s ex t rac 
t i on sep ta w h e n the f i x e d - t a r g e t 
p r o g r a m is runn ing , and is be ing 
p repa red f o r ins ta l la t ion o f t he DO 
d e t e c t o r ; EO is used f o r t r ans fe r 
o f b o t h p r o t o n s and a n t i p r o t o n s 
f r o m the Ma in Ring t o t he T e v a 
t r o n . 

Exper imen t 7 1 0 w i l l measu re 
p r o t o n - a n t i p r o t o n t o ta l c r o s s - s e c 
t i o n s and e last ic sca t t e r i ng o v e r 
t he co l l i s ion ene rgy range f r o m 
3 0 0 t o 2 0 0 0 GeV. T h e a p p a r a t u s 
is capab le o f o b s e r v i n g v e r y sma l l 

window. The bright flare on the right is the 
reference laser beam. The neutrino beam 
will enter from the left. The chamber 
achieves high resolution — 35-50 microns 
— despite its large volume. The picture 
was taken during a test run with cosmic 
rays prior to embarking on the fixed target 
physics programme. 

sca t te r i ng ang les , a l l o w i n g 
m e a s u r e m e n t s in to the C o u l o m b 
sca t te r i ng reg ion . It uses sc in t i l la 
t i on c o u n t e r s and dr i f t c h a m b e r s 
a r o u n d the in te rac t ion p o i n t , as 
we l l as d e t e c t o r s p laced c lose t o 
t he c i rcu la t ing b e a m s ins ide 'Ro
man P o t s ' on e i ther s ide o f t he 
in te rac t ion po in t . 

T h e goa l o f E-713 is a search 
fo r h ighly ioniz ing par t ic les such 
as magne t i c m o n o p o l e s . The re are 
th in ar rays o f g lass d e t e c t o r s in 
s ide t he v a c u u m pipe and p last ic 
d e t e c t o r s (CR-39 and Lexan) o u t 
s ide , cove r i ng a large f r ac t i on o f 
the to ta l so l id angle . E tch ing t hese 
d e t e c t o r s af ter exposu re t o co l l i 
s ions s h o w s up par t ic le t r a c k s , 
and the i r ion izat ion can be m e a s 
u red . 

Exper imen t 7 3 5 is a search f o r 
a qua rk -g luon phase w h e r e t hese 
m a t t e r c o n s t i t u e n t s w o u l d b e c o m e 
l ibera ted f r o m thei r usual nuc léon 
c o n f i n e m e n t . It uses a cent ra l 
t r ack i ng c h a m b e r a l m o s t s u r r o u n d 
ing the in te rac t ion po in t , and a 
magne t i c s p e c t r o m e t e r o f f t o one 
s ide. 

A l l th ree expe r imen t s are n o w 
ana lys ing data t aken dur ing the 
1 9 8 7 Col l ider run. 

P repara t ions f o r CERN's n e w LEP 
e l e c t r o n - p o s i t r o n co l l ider ga ther 
m o m e n t u m . A sho r t c e r e m o n y at 
CERN o n 7 Ju l y m a r k e d the f o r m a l 
i naugura t ion o f CERN's n e w LEP 
In jec tor L inacs (LIL) and the end 
o f t he spec ia l co l l abo ra t i on be 
t w e e n CERN and the French L a b o 
ra to i re de l 'Accé lé ra teu r Linéaire 
(LAL) at Orsay es tab l i shed s o m e 
f i ve yea rs a g o t o br ing LIL in to 
be ing . 

T h e LEP Pre- ln jec tor (LPI) c o n 
s i s ts o f t he t w o LIL l inacs and t h e 
EPA E lec t ron -Pos i t ron A c c u m u l a 
to r . Pos i t r ons are c rea ted w h e n a 
2 0 0 M e V h igh cur ren t e lec t ron 
b e a m in t he u p s t r e a m linac s t r i kes 
a t a r g e t , and t h e p o s i t r o n s , t o 
ge the r w i t h e l ec t r ons , are t a k e n 
t o 6 0 0 M e V in t he d o w n s t r e a m 
l inac. T h e EPA r ing ac ts as a bu f fe r 
b e t w e e n the f a s t cyc l ing ( 1 0 0 Hz) 
l inacs and the s l o w cyc l ing (0 .8 Hz) 
' P r o t o n ' S y n c h r o t r o n d o w n s t r e a m . 
Th i s t a k e s t he par t ic les f r o m 6 0 0 
M e V t o 3 .5 G e V , ready f o r in jec
t i on in to t he SPS s y n c h r o t r o n . 
T h e r e t h e b e a m s m o v e up in ener
gy f r o m 3 .5 t o 2 0 GeV be fo re 
in jec t ion in to t he LEP Ma in Ring. 

LPI supp l i ed i ts f i rs t e lec t ron 
b e a m s last year t o the PS, and th is 
year a t t e n t i o n t u rned t o p o s i t r o n s . 
A n init ial LIL p o s i t r o n b e a m ap 
peared in M a r c h , accumu la t i on in 
EPA w a s t e s t e d in A p r i l , and in 
J u n e the PS rece ived i ts f i r s t p o s i 
t r o n s . In Ju l y , a p o s i t r o n b e a m 
w a s t r a n s f e r r e d t o the SPS t h r o u g h 
the line no rma l l y used f o r p r o t o n s . 

T h e C E R N / L A L co l l abo ra t i on 
b r o u g h t t o g e t h e r the exper t i se o f 
a d e d i c a t e d l inac t e a m and the 
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(Above) David Warner (left) explains the liquid helium transfer line extending through 
LEP Injector Linac to Franco Bonaudi. the wall into the injector cryostat. After 

the beam has passed through the 40 MeV 
linac in the middle it is recirculated twice 

(Below) The superconducting electron magnetically through the two beamlines at 
accelerator at Darmstadt. On the right is the left. 
the preacceleration and injection beamline 
into the 10 MeV injector together with the (Photo Darmstadt) 

k n o w - h o w and resou rces o f one 
o f the w o r l d ' s largest sc ient i f i c 
l abora to r ies . Respons ib i l i t y f o r t h e 
des ign and manu fac tu re o f t he 
m y r i ad o f LIL c o m p o n e n t s w a s 
spl i t b e t w e e n the t w o L a b o r a t o 
r ies. M u c h w o r k w a s c o n t r a c t e d 
t o i ndus t ry but t he spec ia l requ i re
m e n t s and exac t i ng spec i f i ca t i ons 
m ean t t ha t the Labo ra to r i es re
ta ined specia l respons ib i l i t i es . 

A no tab le e x a m p l e w a s the f a b r i 
ca t ion o f the 2 5 0 0 cel ls o f t he 
l inac acce le ra t ing sec t i ons t o r ig 
o r o u s spec i f i ca t i ons , cal l ing f o r 
de ta i led d e s i g n , cho ice o f ma te r 
ia ls, and mach in ing accura te t o a 
f e w m i c r o n s . 

Th i s i n t ima te co l l abo ra t i on is 
s o m e t h i n g o f a n e w depa r tu re in 
acce le ra to r p h y s i c s , w h e r e co l la 
b o r a t i o n no rma l l y m e a n s de lega t ing 
t o ta l respons ib i l i t y f o r a c o m p o n e n t 
or t ask w i t h i n an overa l l p ro jec t 
t o one or m o r e research cen t res . 
For LIL, b o t h CERN and L A L w e r e 
i n v o l v e d in e v e r y t h i n g , and o n an 
equal f o o t i n g . ' I t m a y have been 
c o m p l i c a t e d , bu t w e ' v e s h o w n it 
w o r k s , ' sa id a m e m b e r o f t he 
t e a m . 

DARMSTADT 
Superconducting 
radiofrequency 
accelerator 
milestone 

In M a y , the s u p e r c o n d u c t i n g rad io -
f r e q u e n c y e lec t ron acce le ra to r p re 
sen t l y under c o n s t r u c t i o n at t he 
Nuclear Phys ics Ins t i tu te of t he 
Techn i sche Hochschu le D a r m s t a d t 
passed a ma jo r m i l es tone w h e n it 
p r o d u c e d i ts f i r s t acce le ra ted e lec
t r o n b e a m by ope ra t i ng t w o 3 GHz 
mul t ice l l cav i t ies (a 2 5 c m 5 cel l 
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Our high grade permanent magnets VA CO M AX and VA COD YM 

make your devices and systems more powerful and more dyna

mic. The extremely high energy density of the magnets is utilized 

for miniaturization and to improve performance, e.g. in drives, 

motors and generators, in magnetic couplings, in electro-acous

tic transducers, in keyboards ajnd sensors. 

VAC not only supplies the magnets but the know-how required 

for successful application: advice on dimensioning and on the 

production of tailor-made magnet systems. Take advantage of 

the head start our materials offer your products. 

VA COM AX - Co Sm alloys 

VA COD YM - NdFeB alloys (licence from Sumitomo Special Metals) 

M-114a/e 

VACUUMSCHMELZE GMBH 
G r u n e r W e g 37, D-6450 Hanau 1 Telephone: (061 81 )362 -1 • Telefax: (061 81) 362 645 Telex: 4 1 8 4 8 6 3 

Rhenaniastr .9 /17, D-1000 Berlin 2 0 - T e l . : (030) 3 3 2 0 0 5 1 • Telefax: (030) 3 3 2 0 0 5 1 Ext .04 Tx.: 1 8 2 8 1 5 
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Construction des 
transformateurs 

Fabrication de relais et de 
bobines protectrices 

1 Construction de moteurs 
électriques 

1 Fabrication d'éléments de 
construction 

1 Fabrication de plaquettes à 
circuits imprimés 

» Installations électriques 

Demandez la documentation 
détaillée. 
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Unexplained — five examples of an isolated 
muon with a broad production of hadrons 
as seen by the JADE detector in high energy 
electron-positron annihilations in the PETRA 
ring at DESY, Hamburg. At the International 
Lepton-Photon Symposium at Hamburg at 
the end of July, the VENUS detector at 
TRISTAN reported preliminary evidence 
for these events. A report of the meeting 
will appear in our October issue. 

and a 1 0 0 c m 20 -ce l l cav i ty ) in a 
phase - l ocked m o d e . Th i s s u c c e s s 
w a s reached af ter s i m u l t a n e o u s 
e lec t ron ic t un ing o f t he h igh -Q 
acce lera t ing cav i t i es , v e r y sens i t i ve 
t o mechan ica l v i b ra t i ons . 

The 1 3 0 M e V acce le ra to r , d e 
s igned main ly f o r nuclear p h y s i c s 
research , has been p lanned and 
insta l led by a W u p p e r t a l / T e c h -
n ische Hochschu le D a r m s t a d t c o l 
labora t ion af ter a success fu l t e s t 
o f a h o m e m a d e s u p e r c o n d u c t i n g 
l inear acce le ra to r w i t h a f i ve cel l 
p r o t o t y p e cav i t y (see O c t o b e r 
1 9 8 2 issue, page 3 2 6 ) . It c o n s i s t s 
o f a 10 M e V in jec tor (hous ing a 
f ive-ce l l cap tu re sec t i on and t w o 
20 -ce l l n i ob ium meta l acce le ra t ing 
s t ruc tu res) and the 4 0 M e V ma in 
l inear acce le ra to r (w i t h 8 m o r e 2 0 -
cell s t ruc tu res ) . T h e e lec t ron b e a m 
is then rec i rcu la ted t w i c e i s o c h r o -
nous ly back in to t he ma in l inac 
y ie ld ing e lec t ron energ ies o f 9 0 
M e V and 1 3 0 M e V , respec t i ve l y . 
T h e an t i c ipa ted c w cu r ren t o f t he 
b e a m is m o r e than 2 0 m i c r o a m p s . 

The acce lera t ing cav i t i es d e v e l 
o p e d at W u p p e r t a l and m a n u f a c 
t u red at I n t e r a t o m , B e n s b e r g , 
W . Ge rmany , are o f t he n o w 
s tanda rd spher ica l d e s i g n . T h e y 
are ope ra ted at a f r e q u e n c y o f 
2 9 9 7 MHz and a t e m p e r a t u r e o f 
2 K. Qual i ty (Q) f a c t o r s and acce l 
era t ing f ie lds are a r o u n d s o m e 1 0 9 

and 5 M V / m respec t i ve l y . 
So far t he e lec t ron g u n , t he 2 5 0 

k e V preacce le ra to r , c h o p p e r and 
p rebuncher and the s u p e r c o n d u c t 
ing in jector l inac have been in ope r 
a t i o n , a l though m u c h m o r e equ ip 
m e n t has been ins ta l led . 

A f t e r t he success fu l f i r s t acce l 
e ra t ion t e s t s m o r e t e s t s are s c h e d 
u led in w h i c h the s e c o n d 20 -ce l l 
s t ruc tu re in t he in jec tor and t w o 
m o r e 20 -ce l l s t ruc tu res o f t he ma in 
l inac w i l l be a d d e d and o p e r a t e d 
in a phase - l ocked m o d e . Exper i 

ence w i t h the f i rs t b e a m rec i rcu la
t i on t h r o u g h the main s u p e r c o n 
duc t i ng l inac wi l l s o o n be ga ined . 

DESY 
Peephole? 

In 1 9 8 4 , all avai lable space at t he 
PETRA e lec t r on -pos i t r on co l l ider 
at t he German DESY L a b o r a t o r y 
w a s c r a m m e d w i t h ex t ra rad io f re -
q u e n c y p o w e r in a b id t o push 
the co l l i s ion energy as h igh as p o s 
s ib le . 

In a hect ic f e w m o n t h s w h i c h 
left the i r ma rk on the L a b o r a t o r y ' s 

e lec t r i c i t y b i l l , P E T R A ' s co l l i s ion 
energy w e n t a b o v e the 4 5 GeV 
des ign f i gu re , even tua l l y a t ta in ing 
a l m o s t 4 7 GeV (see J a n u a r y / F e 
bruary 1 9 8 4 issue, page 16) . 

T h e e x p e r i m e n t s eager ly s c a n n e d 
f o r the o n s e t o f n e w behav iou r 
resu l t ing f r o m heavy par t i c les , such 
as the s i x th ( ' top ' ) quark . H o w e v e r 
4 7 GeV w a s n o t h igh e n o u g h t o 
reach the t o p , s o tha t t he s i x th 
quark had t o a w a i t h igher co l l i s ion 
energ ies . T h e w a i t i n g con t i nues . 

But t h e M a r k J d e t e c t o r at 
PETRA d id see s o m e t h i n g e lse. 
L o o k i n g at p r o d u c e d had rons ac
c o m p a n i e d by pene t ra t i ng m u o n s , 
M a r k J f o u n d s e v e n high co l l i s ion 
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range of MCA systems -
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Protection/Sample Modes 
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• P.U.R. Interface 
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Systems - NOW! 
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energy e x a m p l e s o f a b r o a d s p r e a d 
o f had ron ene rgy a c c o m p a n i e d by 
a ve ry i so la ted m u o n . 

Based on w h a t w a s seen at l o w 
er co l l is ion energ ies , on l y a b o u t 
one such even t w a s e x p e c t e d . 
P ick ing up e ight w a s susp i c i ous l y 
i n te res t i ng , bu t at t he t i m e n o n e 
o f the o the r th ree PETRA expe r i 
m e n t s had any th ing t o repo r t . 

The PETRA mach ine w a s n o t 
able t o rema in in th is h igh ene rgy 
reg ion f o r l o n g , and t h e m a t t e r 
rema ined c l osed f o r a w h i l e . T h e n 
the J A D E co l l abo ra t i on p r e s e n t e d 
a n e w analys is o f t he h igh ene rgy 
d a t a , c o n c e n t r a t i n g o n t h e sea rch 
f o r i so la ted m u o n s or e l ec t r ons . 
Five e x a m p l e s w e r e f o u n d o f an 
i so la ted m u o n a c c o m p a n i e d b y a 

b r o a d had ron s igna l , c o n s i s t e n t 
w i t h t he M a r k J f i nd ings . No such 
e f fec t w a s seen w i t h e l ec t rons . 

T h e CELLO g r o u p f o u n d on ly 
one examp le o f an i so la ted m u o n 
a c c o m p a n y i n g a b r o a d sp read o f 
h a d r o n s , cons i s t en t w i t h w h a t t h e y 
s a w at l o w e r co l l i s ion energ ies . 
T h e g r o u p c o n c l u d e d t h a t t he da ta 
' d o n o t s u p p o r t t he o b s e r v a t i o n s 
o f t h e M a r k J and J A D E co l l abo ra 
t i o n s o f an excess o f m u o n e v e n t s 
o f th i s t y p e ' . 

A t a m e e t i n g in Santa M o n i c a 
earl ier th is year , phys i c i s t s l o o k e d 
at t he poss ib i l i t ies o f qua rks and 
l ep tons heavier t han t h o s e a l ready 
k n o w n (or, in the case o f t he ' t o p 1 

qua rk , f i rm ly an t i c ipa ted) . A n y such 
par t i c les w o u l d have i m m e d i a t e 

c o n s e q u e n c e s f o r t he c o s y in ter
p re ta t i on o f m o d e r n par t ic le p h y s 
ics in t e r m s o f j us t th ree ' f am i l i es ' , 
each con ta in i ng t w o ( k n o w n ) 
q u a r k s and a l e p t o n . 

Hara ld Fr i tzsch a d m i t t e d tha t t h e 
i n te rp re ta t i on o f the M a r k J and 
J A D E s igna ls w a s 'unc lear ' . He 
h in ted t ha t PETRA cou ld have been 
fa l l ing j us t s h o r t o f an i m p o r t a n t 
n e w t h r e s h o l d , so tha t e x p e r i m e n t s 
had ' jus t a s h o r t l ook t h r o u g h the 
peeho le be fo re t he s l ide c a m e 
d o w n ' . 

T h e n e w T R I S T A N e lec t r on -
p o s i t r o n co l l ider at t he J a p a n e s e 
KEK L a b o r a t o r y shou ld cer ta in ly 
en large any such peepho le . 

Physics monitor 

Hadron spectroscopy 
1987 

W i t h m u c h par t ic le p h y s i c s re
search us ing par t ic le b e a m s t o 
p r o b e the behav iou r o f t h e qua rk 
c o n s t i t u e n t s d e e p ins ide nuc léons 
and o ther s t r o n g l y in te rac t ing par
t ic les (hadrons) , it is easy t o ove r 
l ook t he p r o g r e s s be ing m a d e 
t h r o u g h had ron s p e c t r o s c o p y — 
t h e search f o r and c lass i f i ca t ion 
o f rare par t ic les — and the w a y it 
has increased our u n d e r s t a n d i n g 
o f quark phys i cs . 

One w a y o f r e m e d y i n g th is w a s 
t o a t t end the s t imu la t i ng and e n 
cou rag ing Had ron 8 7 m e e t i n g he ld 
earl ier th is year at t h e J a p a n e s e 
KEK L a b o r a t o r y , w h e r e J o n a t h a n 
Rosner f r o m C h i c a g o ' s Enr ico Fer

mi Ins t i tu te gave the conc l ud i ng 
ta lk . 

' Q u e s t i o n s tha t w e r e a s k e d as 
long as t w e n t y or m o r e yea rs ago 
are actua l ly be ing a n s w e r e d , ' he 
o b s e r v e d , t h a n k s t o the pa t ien t 
e f f o r t s o f expe r imen ta l i s t s and 
t h e o r i s t s . W e need t o be m o r e 
b o l d in shar ing t hese p leasures 
w i t h s t u d e n t s , f o r the s t u d y o f 
n e w s p e c t r o s c o p i e s . . . bu i lds on 
t he o l d ' . 

A c o m p a r i s o n o f t he 1 9 7 4 and 
1 9 8 7 c lass i f i ca t ions o f m e s o n s 
( c o m p o s e d o f a quark and an an t i -
quark) under l ined the p r o g r e s s 
m a d e in recent years . M a n y c o n 
ven t i ona l s p e c t r o s c o p y labels (ra
dial and angular m o m e n t u m exc i 
t a t i o n s — as in a t o m i c phys ics ) 
are n e e d e d , wh i l e cand ida tes have 
been f o u n d f o r a va r ie ty o f exo t i c 
s t a t e s . 

Jon Rosner — answering questions from 
twenty or more years ago. 
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C o m p l e m e n t i n g the par t ic le spec 
t ra are t he resu l ts on p r o t o n - a n t i -
p r o t o n ann ih i la t ion at res t f r o m the 
A S T E R I X e x p e r i m e n t at CERN's 
LEAR L o w Energy A n t i p r o t o n Ring. 

'G lueba l l s ' are par t i c les bui l t up 
o f g luons (the t r a n s m i t t e r s o f t he 
in te r -quark fo rce) rather t han 
qua rks . A g o o d t e s t o f a g luebal l 
cand ida te is t o see if it can be 
f o r m e d in p h o t o n - p h o t o n co l l i s ions 
( a b y - p r o d u c t o f e l e c t r o n - p o s i t r o n 
annih i la t ion) as g luebal ls d o n o t 
car ry e lectr ic charge . Rosner ree led 
o f f a l ist o f g luebal l poss ib i l i t ies — 
the iota 1 4 6 0 ( a ' g o o d cand i 
d a t e ' ) , m a n y scalar par t ic les (spin 
zero , pos i t i ve par i t y ) , all r e s o n 
ances a b o v e 1 GeV (apart f r o m 
the f2 p r ime 1 5 2 5 ) seen in f inal 
s ta tes o f a neutra l kaon pair and 
a p ion or a p ion and an eta (be
cause o f the p h o t o n - p h o t o n c r i te 
r ion) , the the ta / f2 1 7 2 0 ( in teres t ing 
fo r i ts poss ib le l inks w i t h the ' P o m -
e r o n ' med ia t i ng elast ic sca t te r ing) 
e tc . S o m e s t a t e s , such as the eta 
p r ime 9 5 8 , cou ld have a smal l 
g luon ic c o m p o n e n t . 

Baryon (three quark) s ta tes 
a b o u n d , but Rosner c o v e r e d a lso 
the S k y r m e m o d e l , used w i t h s o m e 
success in the ana lys is o f m e s o n -
ba ryon sca t t e r i ng , p rov id i ng an 
a l te rna t ive a p p r o a c h t o quark m o d 
e ls , w i t h s imi lar t h o u g h no t i den t i 
cal resu l ts . N e w e x p e r i m e n t s cou ld 
shed fu r the r l ight . 

Other va r ia t ions o f hadron ic m a t 
ter are the ' h y b r i d ' s t a tes c o n t a i n 
ing g luons in add i t i on t o q u a r k s , 
and exo t i c s ta tes w i t h con f i gu ra 
t i ons o the r t han the habi tua l qua rk -
an t iquark (meson) and th ree quark 
(baryon) f o r m s . 

Rosner a lso l o o k e d at the p o s s i 
bi l i ty o f had ron ' m o l e c u l e s ' , w h e r e 
the a l l owab le s tab le con f i gu ra t i ons 
o f c o m p l i c a t e d s t ruc tu res is a cha l 
lenge fo r la t t ice gauge theo r i es . 

S p e c t r o s c o p y has cer ta in ly b los 

s o m e d fo r heavy qua rks b e y o n d 
s t r a n g e n e s s , u n k n o w n be fo re 
1 9 7 4 . T h e phys i cs o f ' c h a r m o -
n i u m ' (bound pai rs o f c h a r m qua rks 
and an t iquarks) is n o w a sub jec t 
o f spec ia l s t u d y . W h i l e n o t ye t as 
we l l exp lo red as t he c h a r m qua rk , 
t he b quark p r o v i d e s ano the r spec 
t r o s c o p y d i m e n s i o n . T h e m ix ing 
o f B m e s o n s (conta in ing b quarks) 
g ives an ind ica t ion o f w h e r e t he 
s ix th ( ' top ' ) quark m i g h t be f o u n d 
one day . 

A s we l l as the t o p qua rk , Rosner 
inc luded in poss ib le fu tu re spec 
t r o s c o p i e s a va r ie t y o f theore t i ca l l y 
admiss ib le qua rks and l ep tons . 

He c o n c l u d e d t ha t had ron spec 
t r o s c o p y has a b r igh t f u t u re , w i t h 
resu l ts poss ib le f r o m mach ines 
ex i s t i ng , en te r ing se rv i ce , sho r t l y 
t o enter se rv i ce , or sti l l on the 
d r a w i n g b o a r d . 

Electronic postcards 

Over 2 0 0 spec ia l i s ts ga the red at 
A s i l o m a r S ta te Beach in Cal i forn ia 
earl ier th is year f o r a Con fe rence 
o n C o m p u t i n g in High Energy 
Phys ics . 

The organ izers dec ided t o re
s t r i c t p resen ta t i ons t o t o p i c s o f t e n 
t a l ked a b o u t in co r r i do rs bu t rarely 
c o v e r e d in o p e n s e s s i o n . The 
t h e m e w a s thus ' the c o m p u t i n g 
e n v i r o n m e n t ' and all bu t t w o re
v i e w ta l ks deal t w i t h s o f t w a r e 
issues. The re w e r e 3 5 speake rs 
dur ing the 4/4 d a y s o f p resen ta 
t i o n s , w i t h ano the r 3 0 t o p i c s c o v 
ered dur ing the 3 hour pos te r ses 
s ion . In a d d i t i o n , l ively panel d i s 
cuss ions w e r e held in t he even ings . 

A h ighly top i ca l area w a s c o m 
puter n e t w o r k i n g . Repor ts f r o m 
Hugh M o n t g o m e r y (Fermilab) o n 
t he US pe rspec t i ve and Brian Car
pen te r (CERN) o n the European 

scene s h o w e d t ha t t he long s o u g h t 
goa l o f n e t w o r k un i f i ca t ion and 
s tandard i za t i on is st i l l m a n y years 
a w a y . M e a n w h i l e t h e va r ious ad 
hoc n e t w o r k s ( B I T N E T / E A R N , 
DECNets , X . 2 5 based n e t w o r k s , 
etc. ) con t i nue t o g r o w and be 
heavi ly used by t he par t ic le phys i cs 
c o m m u n i t y . 

A n o t h e r area o f g r o w i n g in te res t 
is t he use o f s u p e r c o m p u t e r s . A l 
t h o u g h t hese mach ines have suc 
cess fu l l y hand led la t t ice gauge ca l 
cu la t ions and s o m e a s p e c t s o f 
acce le ra to r m o d e l i n g , t h e y have 
ye t t o m a k e the i r m a r k ac ross the 
expe r imen ta l scene . The re w e r e 
t w o ve ry d i f fe ren t i l lus t ra t ions o f 
recent p r o g r e s s . Kenich i M iura (Fu
j i tsu) s h o w e d one m e t h o d t o v e c 
tor ize par t ic le gene ra t i on in the 
S t a n f o r d (SLAC) EGS s imu la t i on 
p a c k a g e , w i t h s ign i f i can t bene f i t s 
(a l though his lead br ick g e o m e t r y 
w a s ve ry s imp le ) , wh i l e Dav id Le-
v in tha l , t ak i ng ano the r a p p r o a c h , 
ach ieved high levels o f vec to r i za -
t i on in t r ack f i nd ing c o d e f o r his 
Fermi lab expe r imen t . 

The m o s t co lour fu l par t o f t he 
con fe rence w a s the g raph ics s e s 
s ion . 3 -D co lou r even t d i sp lays 
f r o m the U A 1 e x p e r i m e n t at t he 
CERN col l ider w e r e p r e s e n t e d by 
Jean-Pier re Vial le ( LAPP-Annecy ) 
wh i l e Ralph Ne lson (SLAC) p re
sen ted 3-D co lou r s h o w e r s f r o m 
the EGS s imu la t i on p r o g r a m . H o w 
ever it w a s clear tha t par t ic le p h y s 
ics is on ly beg inn ing t o learn h o w 
t o exp lo i t the la test 3 -D co lou r 
g raph ics te rm ina ls and w o r k s t a 
t i ons . 

Th ree sess ions c o v e r e d va r ious 
a s p e c t s o f p r o g r a m d e v e l o p m e n t 
and m a n a g e m e n t and the c o m p u t 
ing e n v i r o n m e n t f o r phys i cs analy
s is . N e w w o r d s such as P A W , 
I D A , GEP, T A N A G R A , A D A M O , 
and S A S D w e r e exp la ined . W i t h 
in te rac t i ve c o m p u t i n g readi ly ava i l -
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Time out at the Conference on Computing 
in High Energy Physics at Asilomar State 
Beach, California, earlier this year - (left to 
right) Dennis Judd (Florida A and M), David 
Pellett (UC Davis), Rene Brun (back to cam
era, CERN) and Tony Hey (Southampton). 

ab le , be it on persona l c o m p u t e r s , 
w o r k s t a t i o n s , or m a i n f r a m e s , n e w 
techn iques have led t o rap id p r o 
g ress in p r o g r a m d e v e l o p m e n t and 
phys i cs ana lys is . 

A n o - n o n s e n s e ta lk by J o h n 
M a n z o o f Digi tal Equ ipmen t C o r p . 
on 'Manag ing Large Scale P ro jec t s ' 
exp lo red sou rces o f c o m p l e x i t y in 
large p ro jec ts and s h o w e d s o m e 
s imp le remed ies . One needs t o 
unde rs tand the causes o f t he c o m 
p lex i ty in o rder t o m a n a g e t h e m , 
o t h e r w i s e one w i l l ge t m a n a g e d 
by t h e m . 

No par t ic le phys i cs c o m p u t i n g 
con fe rence w o u l d be c o m p l e t e 
w i t h o u t a d i scuss ion o f F O R T R A N . 
Michae l Me tca l f (CERN) r e v i e w e d 
the s ta tus o f the F O R T R A N 8 X 

s t a n d a r d , wh i l e J i m Russel l (SLAC) 
p o i n t e d ou t the a d v a n t a g e s o f o t h 
er languages . S o m e g r o u p s have 
t r i ed t o get a round s o m e o f FOR
T R A N ' S de f ic ienc ies by us ing a 
F O R T R A N p rep rocesso r and T o n y 
J o h n s t o n (Boston) r e v i e w e d exper i 
ence . 

W i t h an aud ience o f c o m p u t e r 
t y p e s , the con fe rence natura l ly 
m a d e heavy use o f c o m p u t e r s . 
F rom the subm iss i on o f a b s t r a c t s 
f o r c o n t r i b u t e d papers t o the d is 
t r i bu t i on o f the f inal p r o g r a m m e , 
near ly 9 0 per cent o f t he con fe r 
ence mai l w e n t via the B I T N E T / 
EARN n e t w o r k . Con fe rence chair
m e n Paul Kunz o f S L A C and Te r r y 
Scha lk o f Santa Cruz r e p o r t e d t ha t 
t he n e t w o r k saved t h e m lo ts o f 

t i m e and c o n t r i b u t e d g rea t l y t o t h e 
m e e t i n g ' s s u c c e s s . 

T h a n k s t o t he loan o f a m i c r o -
V A X by Dig i ta l Equ ipmen t C o r p o 
ra t ion and the J n e t s o f t w a r e by 
Jo ine r A s s o c i a t e s , the re w a s a 
B ITNET c o m p u t e r node on the 
c o n f e r e n c e g r o u n d s . Every pa r t i c i 
pan t w a s g i ven an a c c o u n t and 
1 5 0 sen t or rece ived e lec t ron ic 
ma i l . T h e f o u r t e rm ina ls w e r e c o n 
s tan t l y in use f r o m ear ly in t he 
m o r n i n g unt i l late at n igh t , e x c e p t 
du r ing the s e s s i o n s , o f cou rse . In 
sp i te o f hav ing t o queue , t he par
t i c i pan t s m a n a g e d t o s e n d or re
ce ive o v e r 2 0 0 0 m e s s a g e s , w h i l e 
t h e t e l e p h o n e s rema ined largely 
id le. H o w e v e r it is s u s p e c t e d t h a t 
s o m e o f t he o u t g o i n g mai l m i g h t 
have been o f a n e w e lec t ron ic 
p o s t c a r d f o r m ' . . . w e a t h e r is f i ne . . . 
w i s h y o u w e r e here . . . ' . 

Par t i c ipan ts e n j o y e d a p r e - c o n -
fe rence recep t i on s p o n s o r e d by 
Dig i ta l E q u i p m e n t C o r p o r a t i o n and 
a c o n f e r e n c e banque t at t he 
M o n t e r e y Bay A q u a r i u m s p o n s o r e d 
by I B M . 

From Paul Kunz 

Low-dose ionizing 
radiation — 
is it harmful 
to health? 

A c o n f e r e n c e on the heal th e f f ec t s 
o f l o w - d o s e ioniz ing rad ia t ion 
o rgan ized in L o n d o n earl ier th is 
year by the Br i t ish Nuclear Energy 
Soc ie t y b r o u g h t t o g e t h e r e p i d e m i 
o l o g i s t s w h o have been inves t i ga t 
ing the mo r ta l i t y o f w o r k e r s f r o m 
the nuclear i ndus t r y in an a t t e m p t 
t o pu t l ow - l eve l rad ia t ion r isk es t i 
m a t e s on a sc ient i f i c bas is . 
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INELTEC Halle 2 0 2 
Stand 231 

Wandel & Goltermann 
Electronic Measurement Technology 

The handy, rapid, battery-powered 
DA-15 can handle all your data network 
service problems. It's strong on analysis 
and simulation, e.g. 64 kbps BERT/ 

I F 1^ A 1m BLERT. All common async, sync and 
V / U I L / A * " I % J HDLC/SDLC procedures. Also has 

• • I • • DVM/level meter/ohmmeter facilities 
C l f l t c l t l f l c l l V S © r L © S l © r P | U S thresholds and alarm criteria so that 
* * * * * * * M I I M I J W I J i tcantroubleshoottheanalogora.c.l ine 
A M / J o i r V l l l l o t / ^ K side of modems. Nonvolatile 64 kbyte 
CUlU o i l I l U I c H U ! memory for programs, data and setups. 

B B B Menus and softkeys for easy operation. 
O L I 1 1 1 I N S T O C N R N H L O M Q Serial and parallel printer interface. 
W i l l I I I I I C I I C O p i V S U I C ^ I M O . The DA-15 will solve all your service 

Operates to 72 kbps. 
m * 1 * * * **«*W%^ • ^ BmB^i^w" W a n d e l & G o l t e r m a n n (Schwe iz ) A G , P o s t f a c h 254 

3 0 0 0 B e r n 25 , Tel . 3 1 - 4 2 6 6 4 4 , t lx. 9 1 2 3 5 0 w g c h 
I w o u l d l ike: 

• A f ree D A - 1 5 b r o c h u r e 

• A d a t a tes t set p r o d u c t g u i d e 

N a m e ,. , 

C o m p a n y 

Street 

T o w n 

T e l e p h o n e n o E 7 3 9 9 K 

4 2 CERN Courier, September 1987 



Death rates from cancers in excess of those 
expected on the basis of mortality in 
England and Wales, in relation to cumulative 
radiation exposure, according to V. Beral 
et alf Brit. Med. J., 291, 440 (1985). Bars 
represent 95 % confidence intervals for 
excess death rate (10 mSv = 1 rem). 
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Current r isk e s t i m a t e s o f rad i 
a t ion heal th e f f ec t s as r e c o m 
m e n d e d by the In te rna t iona l C o m 
miss ion on Radio log ica l P ro tec t i on 
(ICRP) are based on e x t r a p o l a t i o n s 
f r o m e f fec ts o b s e r v e d at h i gh -dose 
leve ls , pr inc ipa l ly a m o n g s u r v i v o r s 
o f the a t o m i c b o m b s and o f per
s o n s w h o have u n d e r g o n e rad i 
a t ion the rapy . C o n t r o v e r s y rages 
ove r the app l icab i l i ty o f such es t i 
m a t e s t o l o n g - t e r m e x p o s u r e t o 
l ow- leve l s o f rad ia t ion . 

Papers w e r e p r e s e n t e d c o v e r i n g 
a s p e c t r u m of v i e w p o i n t s rang ing 
f r o m the asser t i on t ha t a t o m i c 
b o m b surv iva l da ta can be in ter 

p re ted as s h o w i n g a nega t i ve r isk 
o f leukaemia f r o m l o w levels o f 
rad ia t ion t o c la iming tha t natura l 
te r res t r ia l g a m m a rad ia t ion is m a k 
ing a s ign i f i cant con t r i bu t i on t o 
ch i l dhood leukaemia . B e t w e e n 
these e x t r e m e s the main w e i g h t 
o f t he con fe rence res ted o n ana
lyses o f t he causes o f dea th 
a m o n g 3 9 5 0 0 pe rsons e m p l o y e d 
by the Un i ted K i n g d o m A t o m i c 
Energy A u t h o r i t y ( U K A E A ) be 
t w e e n 1 9 4 6 and 1 9 7 9 , and an 
equ iva len t s t u d y o f 14 3 0 0 e m 
p loyees f r o m the fue l -e lemen t re
p rocess i ng p lant at Se l la f ie ld , cur
rent ly o p e r a t e d by Br i t ish Nuclear 

Fuels. B o t h s tud ies w e r e car r ied 
ou t by g r o u p s f r o m the D e p a r t m e n t 
o f E p i d e m i o l o g y at the L o n d o n 
Schoo l o f Hyg iene and T rop i ca l 
Med i c i ne . 

Severa l pape rs w e r e p r e s e n t e d 
desc r i b ing the e f fo r t s t aken t o 
e l im ina te b ias and the p r o b l e m s 
a s s o c i a t e d w i t h re -es t ima t ing d o s e 
f r o m a rch i ved f i lm d o s i m e t e r s and 
reco rds . It w a s emphas i zed t ha t 
t he t o t a l rad ia t ion e x p o s u r e in 
v o l v e d w o u l d be e x p e c t e d t o resu l t 
in insuf f ic ien t rad ia t ion -caused 
dea ths t o quan t i t a t i ve l y p r o v e or 
d i s p r o v e cur ren t r isk e s t i m a t e s . 
Bo th s tud ies s h o w there t o be no 
s ign i f i can t d i f fe rence in dea th ra te 
b e t w e e n w o r k e r s w i t h or w i t h o u t 
a rad ia t ion reco rd and tha t t he 
d e a t h ra tes o f nuclear w o r k e r s are 
s ign i f i can t l y b e l o w t h o s e o f t he 
genera l p o p u l a t i o n w h e n s t a n d a r d 
ized f o r age and sex d i s t r i bu t i on . 
Dea th due t o cancer w a s even 
f o u n d t o be less f r equen t a m o n g s t 
rad ia t ion w o r k e r s t han o the r e m 
p l o y e e s in t he U K A E A dur ing t h e 
f i r s t 10 yea rs o f se rv ice . 

T h e r e a p p e a r e d t o be on ly a 
v e r y w e a k co r re la t i on b e t w e e n 
cancer m o r t a l i t y and level o f rad i 
a t i on e x p o s u r e , w h i c h in the 
U K A E A s t u d y led t o a r isk e s t i m a t e 
o f 1 2 . 5 dea ths per year per mi l l ion 
p e r s o n s per 10 m S v * bu t w i t h an 
unce r ta i n t y ( 9 5 % con f i dence l imit) 
o f a b o u t ± 4 0 dea ths . The bes t 
f i t t o t he Sel la f ie ld da ta gave a 
nega t i ve co r re la t i on o f - 6 ± 17 
dea ths per year per mi l l ion p e r s o n s 
per 10 m S v . T h e s e e s t i m a t e s need 
t o be c o m p a r e d t o the ICRP l i fe t ime 
r isk e s t i m a t e o f 1 0 0 dea ths per 
1 0 6 p e r s o n s and per 10 m S v . Th i s 
l i fe t ime r isk w a s in te rp re ted as 
be ing a v e r a g e d ove r 2 5 yea rs , 

*The Sievert (Sv) is the S.I. unit of radiation 
dose (10 mSv = 1 rem). The current annual 
dose limit for radiation workers is 50 mSv. 
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IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY 
(University of London) 

P H Y S I C I S T P R O G R A M M E R 
There is a vacancy for a Physicist Programmer wi th the 
Particle Physics Group at Imperial College. The primary 
task concerns data acquisition for the ALEPH Inner Track
ing Chamber which has recently been constructed at 
Imperial. This involves the use of FASTBUS and powerful 
microprocessor based on the Motorola 68020 . In addi
tion the successful candidate will be responsible for inte
grating this chamber readout into the overall ALEPH data 
acquisition which is based on FASTBUS and clustered 
V A X ' s . Other projects involve CAM AC and PDP11 based 
systems. A PhD in Particle Physics and/or experience in 
real t ime systems is desirable, however enthusiasm to 
learn and exploit the latest techniques in this area is the 
most important requirement. 

The post will be three years in the first instance and salary 
will be in the range £ 10 698-£ 16 218 per annum (includ
ing London Allowance). 

Applications wi th C V and the names and addresses of at 
least t w o referees should be sent to 

Dr. P.J. Dornan 
High Energy Physics Group 

The Blackett Laboratory 
Imperial College 

Prince Consort Road 
London SW7 2BZ. England. 

UNIVERSITY 
OF 

GENEVA 
The D e p a r t m e n t of Nuc lear and Part ic le Phys ics 

has an o p e n i n g fo r a pos i t i on of 

RESEARCH ASSOCIATE 
(Maître-assistant) 

t o jo in a g roup ac t ive in f ixed ta rge t exper imen ts 

at CERN. The cand ida te mus t have a Ph. D. or equ i 

va lent exper ience in h igh energy phys ics . Th is is a 

non pe rmanen t pos i t i on l im i ted t o a m a x i m u m of 

6 years. 

A p p l i c a t i o n s shou ld be sen t be fo re O c t o b e r 15 , 

1 9 8 7 t o 

Prof. E. Heer, Director 
of Département de physique 
nucléaire et corpusculaire 
24, quai Ernest-Ansermet 
CH-1211 Geneva 4 

DIRECTOR 
7-GeV Advanced Photon Source 

Construction Project 
Argonne National Laboratory plans to construct a 7-GeV 
Advanced Photon Source, a high-brilliance synchrotron x-ray 
facility strongly endorsed by national research advisory groups 
and favorably reviewed by the Department of Energy. Precon-
struction R&D and the conceptual design are at an advanced 
stage, and construction funding is scheduled to begin in October 
1988. Current plans indicate a total project cost of about $400 
million with an expected completion date in 1994. 

We seek an individual to direct construction of this major project. 
Responsibilities will include direct managerial leadership for the 
APS Project through its detailed engineering design phase, 
assembly of a project team responsiblefortheconstruction,and 
direction of the construction project. The successful candidate 
must have the capability to direct a large, complex technical 
construction project and to meet well-defined schedule and cost 
objectives, preferably demonstrated by past accomplishment. 
A background in technical design and construction is essential, 
but both accelerator design and construction management 
experience is preferred. This background will normally include 
an advanced degree in either physics or engineering. The impor
tance of this project to advancing our national technological 
competitiveness and the magnitudeof the undertaking makethis 
a challenging and rewarding position that requires a highly 
capable and experienced person. 

Candidatesshouldsubmitaresume by October 1,1987, detail
ing relevant experience, explicitly describing involvement with 
construction projects and including the names of at least three 
persons who can provide letters of recommendation, to 

Dr. Alan Schriesheim Director, 
c/o R.A. Johns, Appointment Officer 

BoxD-8 PS-31218-88 
Argonne National Laboratory 

9700 S. Cass Avenue 
Argonne, Illinois 60439 

Equal opportunity employer 

UNIVERSITY OF OREGON 

Faculty Position 
Experimental High Energy Physics 

The Department of Physics of the University of Oregon invites 
applications for a senior faculty position in experimental High 
Energy Physics. The appointment will be at the Associate Pro
fessor or Professor level, commensurate wi th the experience of 
the candidate. The appointment wil l begin in September, 1988. 
Applicants should have a strong record of research accomplish
ments wi th demonstrated leadership qualities to start a new 
group in Oregon. Another appointment wil l be made the fol lowing 
year. In addit ion, start up funds will be provided wi th these posi
t ions. 

Applications will be considered as they are received wi th a clos
ing date of December 15, 1987. Applicants are requested to 
provide a curriculum vitae, a list of publications, and a brief sta
tement of research interests and plans, and to arrange to have 
three letters of recommendation sent to the search committee. 
Inquiries, applications, and recommendation letters should be 
addressed to 

Prof. N. Deshpande 
D e p a r t m e n t of Physics 
Univers i ty of Oregon 
Eugene, OR 9 7 4 0 3 
phone (503) 6 8 6 - 5 2 2 5 

The University of Oregon 
is an Equal Opportunity/Affirmative Action Employer. 
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w h i c h g ives 4 dea ths per year per 
1 0 6 pe rsons per 10 m S v , w h i c h 
is rather less than the upper l imi t 
d e t e r m i n e d f r o m the e p i d e m i o l o g 
ical da ta . 

Excess mor ta l i t y r isk due t o rad i 
a t ion wi l l no t necessar i l y rema in 
c o n s t a n t w i t h t i m e af ter e x p o s u r e . 
The poss ib le m e c h a n i s m s and 
m o d e l s by w h i c h rad ia t ion m a y 
ei ther in i t iate cancer o r ac t as a 
ca ta lys t in the chain o f e v e n t s t ha t 
lead up t o cancer w a s an i m p o r t a n t 
t op i c o f d i scuss ion . A t t e m p t s t o 
assess excess r isk o f cancer w i t h 
a t i m e lag o f 15 years a f ter i r radia
t i on resu l ted in an e s t i m a t e 
o f 1 7 ± 5 0 dea ths per year per 
1 0 6 pe rsons per 10 m S v f r o m the 
Sel laf ie ld da ta , a l t hough it w a s 
po in ted ou t tha t t he ana lys is w o u l d 
au tomat i ca l l y inc lude the dea ths 
o f pe rsons t a k e n o f f rad ia t ion w o r k 
f o r heal th reasons w h i c h i n t r oduces 
a b ias. 

A s ign i f icant excess m o r t a l i t y 
due t o p ros ta t i c cancer w a s f o u n d 
in U K A E A e m p l o y e e s w i t h m o r e 
than 5 0 m S v a c c u m u l a t e d d o s e , 
but it w a s a lso n o t e d t ha t s o m e 
of the pe rsons c o n c e r n e d had been 
m o n i t o r e d f o r t r i t i um and o the r 
rad ionuc l ide c o n t a m i n a t i o n at s o m e 
t i m e dur ing thei r e m p l o y m e n t . No 
s ta t is t ica l ly s ign i f i cant excess o f 
spec i f ic cancers w a s f o u n d at Se l 
laf ie ld. 

A s s e s s m e n t s o f m o r t a l i t y a m o n g 
US nuclear i ndus t r y w o r k e r s w e r e 
a lso r e p o r t e d , w h e r e t he re have 
been m o r e than 6 0 0 0 0 0 p e r s o n s 
e m p l o y e d da t ing back t o t h e M a n 
hat tan p ro jec t . Seven ind iv idua l 
p lan ts have been s t ud i ed t o d a t e , 
w h e r e in all cases cancer m o r t a l i t y 
w a s f o u n d t o be less t h a n , o r s i m 
ilar t o , t ha t e x p e c t e d a m o n g c o m 
par ison p o p u l a t i o n s , a l t hough unex
p la ined increases in m o r t a l i t y f r o m 
d i f fe rent cancers have been f o u n d 
at d i f fe ren t s i tes . A paper ana lys 

ing data f r o m the Rocky Flats p lu 
t o n i u m p r o d u c t i o n fac i l i ty s h o w e d 
no dea ths due t o bone cancer bu t 
an unexp la ined excess o f bra in 
t u m o u r s . Deta i led ana lys is o f m o r 
ta l i ty o f w o r k e r s f r o m the Han fo rd 
Plant s h o w s a negat i ve co r re la t i on 
o f all cancer dea ths and spec i f i ca l ly 
o f dea ths f r o m leukaemia w i t h 
level o f i r rad ia t ion a l t hough the 
upper s ta t is t ica l l imi t is again m a n y 
t i m e s the ICRP r isk e s t i m a t e . 

A n u m b e r o f s tud ies o f cancer 
mor ta l i t y in the popu la t i ons l iv ing 
near t o nuclear s i tes w e r e re
p o r t e d . Uneas iness had been p r o 
v o k e d by a U.K. te lev is ion p r o 
g r a m m e repor t i ng high c h i l d h o o d 
leukaemia inc idence a round Sel la
f i e ld , w h i c h resu l ted in a g o v e r n 
men ta l i nves t iga t ion f o l l o w e d by 
an of f ic ia l repor t . The m a s s o f ep i 
demio log i ca l data tha t has been 
assessed in c a s e / c o n t r o l s tud ies 
near nuclear ins ta l la t ions has in 
d e e d s h o w n a c lus te r ing o f leu
kaemia bu t th is d o e s no t appear 
t o cor re la te w i t h the p r o x i m i t y o f 
the nuclear cen t res . 

A n o t h e r poss ib le rad ia t i on -
induced heal th e f fec t o f i m p o r t a n c e 
is the exposu re o f popu la t i ons t o 
the rad ioac t i v i t y f r o m natura l radon 
gas . A par t icu lar ly in te res t ing s t u d y 
w a s based on the fac t t ha t t he 
average radon levels in D e n m a r k 
are less than half o f t h o s e in S w e 
den w h i c h m igh t be e x p e c t e d t o 
resul t in a s ign i f icant d i f fe rence in 
lung cancer inc idence. Ep idemio l 
o g y s tud ies s h o w tha t lung cancer 
mor ta l i t y is in fac t t w i c e as h igh 
in D e n m a r k than in S w e d e n and 
tha t dea th f r o m lung cancer f o l l o w s 
the s a m e pa t te rn as dea th f r o m 
o ther resp i ra to ry d iseases 
i ndependen t o f radon level . 

The resu l ts o f all the s tud ies 
p resen ted have in c o m m o n the 
aspec t tha t rad ia t ion e f fec t s appear 
ins ign i f icant c o m p a r e d t o va r ia t i ons 

in cancer mo r ta l i t y due t o o the r 
causes . S tud ies w i l l need t o be 
c o n t i n u e d and resu l ts p o o l e d t o 
reduce the s ta t is t i ca l uncer ta in ty 
and t o m a k e sure tha t any poss ib le 
l o n g - t e r m e f fec t s are fu l ly i nves t i 
g a t e d . 

Even t h o u g h the upper l imi t o f 
r isk e s t i m a t e s d e t e r m i n e d f r o m 
the ep idem io log i ca l s tud ies is sev 
eral t i m e s t h o s e p resen t l y ac
c e p t e d , t he ev idence po in t s t o 
w a r d s the poss ib i l i t y t ha t l ow - l eve l 
rad ia t ion m a y be ha rm less t o 
heal th or even s l ight ly benef ic ia l . 
W h a t e v e r the exac t c o n c l u s i o n , 
t he s tud ies exper imen ta l l y c o n f i r m 
t ha t rad ia t ion r i sks — at p resen t l y 
a c c e p t e d e x p o s u r e levels — are 
v e r y l o w indeed and any de le ter 
ious hea l th e f f ec t s w i l l be m a s k e d 
by non -spec i f i ed c o n f o u n d i n g fac 
t o r s . Undue c o n c e r n w i t h rad ia t ion 
m a y t h e r e f o r e be hav ing a nega t i ve 
e f fec t o n hea l th by t y i ng up l im i ted 
resou rces t ha t cou ld be m u c h m o r e 
benef ic ia l ly used t o inves t iga te the 
f a c t o r s t ha t are m a s k i n g rad ia t ion 
ca rc i nogenes i s . 

By A.H. Sullivan, 
CERN Radiation Protection Group 
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Val Telegdi - 'worth spending forty years 
in physics to have friends like these. ' 

butions to physics, and dis
played some of the subtle be
haviour of the offending neutral 
kaons using an analog system 
of two coupled oscillating pen
dulums. 

Oscillations of another kind 
were provided by Louis Michel 
of the French Institut des Hautes 
Etudes Scientifiques, Bures-sur-
Yvette, who alternated rapidly 
between French and English. 
His theme was the increasing 
importance of mathematical 
structures in theoretical physics, 
a message spelled out by Dirac 
in the early thirties and which 
has continued to the present 
day. 

Murray Gell-Mann claimed 
some responsibility for luring 
Telegdi away from nuclear phys
ics and turning his attention 
towards the physics potential 
of particles like muons. In his 
subsequent talk, Gell-Mann 
looked at the possible role of 
quantum mechanics in the for
mation of the Universe, heady 
stuff which leads to some very 
far-reaching conclusions (see 
July/August issue, page 22). 

A star-studded Festschrift for 
Val Telegdi, edited by Klaus 
Winter, is available from Ms. 
C. Schilpp at North-Holland 
Physics Publishing, PO Box 103, 
1000 AC Amsterdam. 

Festi-val 
It was worth spending forty 
years in physics to have friends 
like these, ' confessed Val Teleg
di at the end of the special 
meeting organized at CERN in 
July to mark his 65th birthday. 

Master of Ceremonies Viktor 
Weisskopf had set the scene 
by recalling both Einstein's and 
Telegdi1 s youthful association 
with Patent Offices and by run
ning through a formidable list 
of Telegdi attributes, including 
scientific integrity, experimental 
prowess, polyglotism and a gift 
for imitating people. 

Bruce Winstein of Chicago 
spoke on the violation of CP 
symmetry, an area where Teleg-. 
di has made significant contri-

Bruce Winstein of Chicago prepares his 
coupled pendulum analog of neutral kaon 
oscillations. 

(Photo CERN 70.7.87) 
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People and things 

On people 

A. Minten of CERN becomes Chair
man of the DESY Scientific Com
mittee for three years, succeeding 
J. Drees of Wuppertal. 

Alessandro Ruggiero has joined 
the staff of the Accelerator Devel
opment Department at Brookhaven 
National Laboratory as Head of the 
Accelerator Physics Division. The 
Division will be heavily involved in 
the design of new accelerators 
and colliders. At present, Brook
haven has the AGS Booster under 
construction and is gearing up for 
construction of the Relativistic 
Heavy Ion Collider (RHIC), which 
is anticipated to begin in Fiscal 
Year 1989. In addition, the Accel
erator Physics Division will contri
bute to the upgrade of the AGS, 
which is required by the time the 
Booster comes on line. 

Tributes from all over West Ger
many and from further afield 
flowed in this summer to mark the 
75th birthday of Carl-Friedrich von 
Weizsâcker, distinguished theore
tical physicist and social scientist, 
and brother of Federal German 
President Richard von Weizsâcker. 
After initial important contributions 
to physics, Carl-Friedrich von Weiz
sâcker became Departmental Direc
tor of the Max Planck Institute for 
Physics in Gôttingen from 1946-
57. After being Professor of Phi
losophy at Hamburg from 1957-
69, he went on to the directorship 
of the Max Planck Institute for so
cial science in Starnberg. With 
research interests extending from 
basic physics (fusion, particle pro
duction) to philosphy, and with his 
strong motivation for peace and 
disarmament, he has long been an 
influential figure in German scien
tific and cultural circles. 

Leon Lederman, Director of Fermi-
lab, discoverer of the upsilon, and 
orator extraordinary, celebrated 
his 65th birthday on 15 July. Intro
duced at a recent meeting as an 
ancient physicist, he replied 7 am 
so ancient I knew the Dead Sea 
when it was only sick!'. A longtime 
admirer of his style, the CERN 
QQUftlEP adds its congratulations 
to one of the world's youngest 
ancients, and looks forward ea
gerly to the publication of his fa
mous joke book. 

Two eminent figures from the glo
rious years of bubble chamber 
physics pass retirement milestones 
at CERN this year. 

Before coming to CERN in 1961 

Alessandro Ruggiero 

Leon Lederman - looking back to when the 
Dead Sea was only sick ? 

and being given the responsibility 
of looking after CERN bubble cham
ber groups, Rafael Armenteros 
had already made important con
tributions to strange particle phys
ics using cosmic rays and had par
ticipated in the pioneering study 
of antiprotons at Berkeley. At 
CERN, his low energy antiproton 
work provided a rich harvest of 
important results. Later he initiated 
the classic investigation of the 
kaon-nucleon system by the CERN/ 
Heidelberg / Saclay collaboration, 
which went on to provide valuable 
insights into particle classification. 
His lifelong interest in antiprotons 
continues with the ASTERIX ex
periment at CERN's LEAR ring. 

Yves Goldschmidt-Clermont saw 
early progress with pion physics 
before becoming one of the first 
physicists at QERN, joining in 
1953, before the Meyrin site was 
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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 
I N G R E N O B L E , F R A N C E 

T h e ESRF is a s ta te -o f - t he -a r t in te rna t iona l S y n c h r o t r o n Rad ia t ion sou rce t o be bui l t in G reno 
ble, FRANCE, t o m e e t t he needs o f t h e European sc ient i f i c c o m m u n i t y f o r X - r a y s o f h igh 
br i l l iance. T h e acce le ra to r par t c o n s i s t s o f : 
— an 8 5 0 m e t r e c i r cumfe rence s t o r a g e r ing w i t h 3 2 s t ra igh t s e c t i o n s t o a c c o m m o d a t e w i g g l e r 

and undu la to r s o u r c e s , 
— a f as t cyc l ing s y n c h r o t r o n used as an in jec to r f o r t h e s t o r a g e r i ng , 
— a 4 0 0 M e V p o s i t r o n p re in jec to r . 

W e i n v i t e a p p l i c a t i o n s f o r t h e f o l l o w i n g p o s t s : 

C H A R T E R E D M E C H A N I C A L E N G I N E E R (Réf. MECH) 

w i t h s o u n d exper ience in f in i te e l e m e n t c o m p u t a t i o n , s ta t i c and d y n a m i c m o d e l i n g , v ib ra t iona l 
ana lys is o f s t r uc tu res , and C A D . 

T E C H N I C A L I N F R A S T R U C T U R E E N G I N E E R (Ret i n f r . 

t o in ter face the ESRF mach ine and beaml ines t o the bu i ld ing se rv i ces , t o f o l l o w up bu i ld ing 
c o n s t r u c t i o n , t o p repare a c c e p t a n c e t e s t s and fu tu re o p e r a t i o n and ma in tenance o f t h e in f ra
s t ruc tu re . Exper ience o n sa fe t y a s p e c t s a p p r e c i a t e d . 

E L E C T R O N I C S E N G I N E E R < R e f . E E ) 

t o des ign t he e lec t ron ic s y s t e m f o r b e a m p o s i t i o n m o n i t o r s and o the r d i a g n o s t i c s o f t h e ESRF 
s to rage r ing and s y n c h r o t r o n , t o supe rv i se p r o d u c t i o n and c o m m i s s i o n i n g t e s t s , t o ma in ta in 
and d e v e l o p t he d i a g n o s t i c s . 

E L E C T R O N / P O S I T R O N L I N A C E N G I N E E R (Ref. L INAC) 

w i t h RF b a c k g r o u n d t o f o l l o w up c o n s t r u c t i o n , t o p repare and car ry o u t accep tance t e s t s . 
Respons ib le f o r later o p e r a t i o n and ma in tenance o f t he ESRF pre in jec to r . 

G R O U P L E A D E R , R A D I O F R E Q U E N C Y ( R E F . R F ) 

t o f inal ize the RF s y s t e m des igns f o r t he s t o r a g e r ing and t h e b o o s t e r s y n c h r o t r o n w i t h spec ia l 
a t t en t i on t o cav i t y des ign and h igher o rde r m o d e s , t o f o l l o w - u p c o n s t r u c t i o n and a c c e p t a n c e 
t e s t s , t o p repare fu tu re o p e r a t i o n and m a i n t e n a n c e . 

Y o u m u s t h a v e a g o o d h o n o u r s d e g r e e a n d p r e f e r a b l y s e v e r a l y e a r s r e l e v a n t p r a c t i c a l 
e x p e r i e n c e . 

P l e a s e s e n d a c u r r i c u l u m v i t a e ( w i t h Ref . C o d e ) b r i e f d e s c r i p t i o n o f y o u r f i e l d o f i n t e r e s t , 
d a t e o f a v a i l a b i l i t y a n d n a m e s o f t h r e e r e f e r e e s b y 3 1 O c t o b e r 1 9 8 7 , t o : 

E S R F 
Personnel Office 
BP 220 
F-38043 GRENOBLE Cedex - FRANCE 
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This etching showing the combined effort 
necessary for the erection of the obelisk 
in St. Peters Square in Rome has been 
taken as the theme for the first European 
Particle Accelerator Conference to be held 
in Rome from 7-11 June 1988. The 
Conference will cover the whole field, low 
and high energy machines, and medical 
and industrial accelerators, and is open to 
world-wide participation. Students are 
particularly encouraged. Further information 
is available from S. Tazzari at INFN-LNF 
Frascati, PO Box 13, 1-00044 Frascati, 
Rome, Italy. 

operational. Together with the late 
Lew Kowarski, he founded what 
was eventually to become the pre
sent EF division. He oversaw con
struction of the first track measur
ing machines at CERN before going 
on to bubble chamber experiments 
both at CERN and at Serpukhov 
studying antiprotons and kaons. 
He switched to counter physics 
with the Omega spectrometer, 
where recently he has been 
spokesman of the Athens / Bom
bay / CERN group investigating 
soft photon production using 
Omega. 

Both physicists are well known 
for their kindness to younger col
leagues, who acknowledge the 
debt they owe them. 

Barton up the wrong tree 

In our report of the Washington 
Particle Accelerator Conference 
(May issue, page 15) we inadver
tently mixed up our Brookhaven 
Bartons. It was Don, not Mark, 
Barton who reported on the Rela
tivistic Heavy Ion Collider (RHIC) 
project. 

Meetings 

The International Conference on 
Neutron Scattering (ICNS'88), a 
satellite of the Paris International 
Conference on Magnetism 
(ICM'88), will be held from 12-15 
July in Grenoble, France, organized 
jointly by the Centre d'Etudes Nu
cléaires and the Institut Laue-
Langevin, both at Grenoble. Further 
information from J. Schweizer, 
ICNS'88, Centre d'Etudes Nu
cléaires, DRF/SPh-MDN, 85 X, 
38041 Grenoble Cedex, France. 

The International Conference on 
Mathematical Modelling in Science 
and Technology will be held at the 
Indian Institute of Technology, 
Madras, from 11-14 August 1988. 
Applications covered will include 
engineering, theoretical physics, 
biomedicine, industry, energy, eco
nomics, etc. Further information 
from S.N. Majhi, ICMMST (88), 
Department of Mathematics, 
Madras 600 036, India. 

A workshop on high sensitivity 
'beauty' physics is being organized 
at Fermilab from 11-14 November. 
The objectives are to study the 
potential of the collider and/or 
fixed target environments at Fer
milab, and to look at the problems 
of detector design. The chairper

son of the organizing committee 
is Jean Slaughter of Yale, c/o Fer
milab. 

The 9th Workshop on Grand Uni
fication (WOGU) will be held in Aix-
les-Bains (France) from 28-30 April 
1988. It is organized jointly by the 

Département de Physique des Par
ticules Elémentaires (DPhPE) of the 
Institute of Fundamental Research 
(IRF) of the French Atomic Energy 
Commission, and the Institute for 
Nuclear and Particle Physics 
(IN2P3) of the Centre National de 
la Recherche Scientifique (CNRS). 
Further information from the Chair
man (R. Barloutaud, tel. 
69 08 45 59) or the Secretariat 
(J. Boratav, tel. 69 08 23 50) at 
DPhPE/SEPh, CEN-Saclay, 
91191 Gif-sur-Yvette Cedex, 
France. 
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Torsten Gustafson (here opening the CERN 
exhibition at Lund, Sweden, in 1985). 

Torsten Gustafson 1904-1987 

The eminent Swedish theorist 
Torsten Gustafson died in May at 
the age of 83. After early re
searches into airfoils and ocean 
currents, he turned in the 1930s 
to the emerging theory of quantum 
electrodynamics, and later to 
nuclei. A close friend of Niels Bohr, 
and long-time Swedish Prime Min
ister Tage Erlander, he played a 
prominent role in the development 
of nuclear and particle physics and 
the exploitation of nuclear energy 
in Sweden. He was attached to 
the University of Lund, becoming 
Professor in 1939. A member of 
CERN Council from 1953 to 1964, 
his signature appears on behalf of 
the Swedish Government on the 
Convention establishing CERN. He 
was on the board of Noridita in 
Copenhagen from 1957 to 1970, 
including a spell as chairman. He 
also had a lifelong interest in birds, 
having published papers on bird 
flight. 

Italo Federico Ou ere i a 1921-1987 

Distinguished Italian Physicist Italo 
Federico Querela died in June. 
After making his mark in cosmic 
ray physics using the most ad
vanced gas detectors of the time, 
he courageously turned his atten
tion to the realization of a 1100 
MeV electron synchrotron and the 
foundation of the Frascati National 

Italo Federico Quercia 1921-1987 

Laboratories, despite the difficulties 
of those times. The outcome was 
of great benefit to his country. He 
was Frascati's Director for two 
periods, during the construction 
of the pioneer Ad A electron-posi
tron collider, and later when the 
ADONE ring began its research 
programme. For more than thirty 
years he was a major source of 
inspiration, urging those who 
worked with him to think along 
unconventional lines, and motivat
ing people with his relaxed manner 
and incomparable humour. For ten 
years he kept the chair of Nuclear 
Physics in Catania, and recently 
was Professor of Energy Studies 
at Rome. 

From Giorgio Salvini 

Yuri Petrovykh 1947-1987 

Yuri Petrovykh, Soviet physicist 
from the Institute for High Energy 
Physics, Serpukhov, succumbed 
to a mortal illness in Moscow on 
7 July. After bubble chamber ex
periments at Serpukhov and CERN, 
he joined the preparations for the 
DELPHI experiment. In addition, 
he took administrative responsibil
ity for the Serpukhov physicists 
working at CERN and acted as link-
man for the CERN-USSR collabo
ration, strengthening the scientific 
ties which transcend political fron
tiers. 

Jim Allaby and Lucien Montanet 

Yuri Petrovykh 1947-1987 

write : 'During his long period of 
active international collaboration, 
Yuri showed his excellent qualities 
both as a physicist and as a man. 
He had been resident in Geneva 
with his family for two years and 
indeed only returned to his home 
country a few days before his 
death. Those who saw his valiant 
struggle against his illness were 
moved by his strength of character 
and determination. The physicists 
of both CERN and Serpukhov have 
lost a valuable colleague and a 
good friend. ' 

Pierre Amiot 

One of CERN's early employees, 
Pierre Amiot, died in Osaka on 4 
May at the age of 61. He was one 
of the principal craftsmen involved 
in the building of CERN's first bub
ble chambers in the late fifties. 

Supercollider detector technology 

A Generic Detector Research and 
Development Coordinating Office 
for the proposed US Superconduct
ing Supercollider (SSC) has been 
set up to focus the national effort. 
With M. Gilchriese of Cornell as 
interim coordinator, the office will 
concentrate on overall technology 
issues relevant to SSC experiments 
(rather than specific SSC experi
ments). 
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In addition, an International Advi
sory Committee has been ap
pointed under the chairmanship of 
H. H. Williams of Pennsylvania with 
members from Europe and Japan 
as well as the US. It met for the 
first time earlier this year and con
sidered two dozen proposals for 
generic detector R and D for the 
SSC and discussed the appropriate 
scope and funding level for this 
work in the coming financial year. 
More SSC news next month. 

Looking for a fifth force 

Suggestions that there might be 
a difference between the strength 
of gravity measured in geophysical 
studies and in laboratory experi
ments have fired speculation about 

a possible fifth force in nature (see 
April 1986 issue, page 9). New 
information should come from a 
US team lowering a gravity meter 
into a 6700 foot borehole in the 
Greenland icecap. Other studies 
have tested gravity in mine shafts, 
where the results are dependent 
on the density of the surrounding 
rock. The density of ice is better 
known. 

Dictionary 

Some 4500 entries are included 
in a new Dictionary of High Energy 
Physics, edited by Ralf Sube 
and published by Elsevier, (PO 
Box 330, 1000 AH Amsterdam, 
or PO Box 1663, Grand Central 

Station, New York 10163). The 
master listing gives German, 
French and Russian equivalents of 
English terms, while indexes for 
the other three languages greatly 
extend the book s usefulness. 

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 

C R Y O G E N I C S E N G I N E E R 
The Stanford Linear Accelerator Center, one of the 
wor ld 's leading physics research centers, located in the 
San Francisco Bay area, is seeking a Cryogenics Engineer 
to design cryogenic apparatus and systems for supercon
ducting magnets, particle physics detection systems, 
and helium liquefaction systems. The first assignment 
will be to act as project engineer for the liquid argon 
cryogenics system for the new SLD detector now being 
constructed at SLAC. The job includes engineering, su
pervision of designers, preparation and monitoring of the 
budget and schedule, coordination of the installation, and 
commissioning. 

An MSME or equivalent education and experience is 
required. A minimum of t w o years of experience in the 
design of cryogenics apparatus and systems, including 
thermodynamic and heat transfer analysis is also requir
ed. Experience in supervising designers, estimating, 
scheduling, budgeting, coordinating the efforts of others, 
and familiarity wi th machine shop practice are desi
rable. 

Send applications t o : 
Anne W o o d (Ref. 5 2 4 7 ) 
Stanford Linear Acce le ra to r Center 
P.O. Box 4 3 4 9 , Bin 11 
S tan fo rd , Ca. 9 4 3 0 5 

Equal opportunity through affirmative action 

C R Y O G E N I C S 
P R O J E C T M A N A G E R 

The Stanford Linear Accelerator Center, one of the wor ld 's lea
ding physics centers, located in the San Francisco Bay area, is 
seeking a project manager for the Superconducting Final Focus 
System at the Linear Collider. The system includes the super
conducting quadrupole magnets (now in fabrication at Fermi-
lab); c ryos ta ts ; a large liquid helium facil ity including compres
sors, purifiers, refrigerator, and transfer l ines; a precise align
ment system ; power supplies ; and computer instrumentation 
and control . 

This project is funded and in the design stage. It requires a 
project manager for planning and management of all activities 
including design rev iew; integration of systems wi th the linear 
accelerator and the experiments ; supervision of test programs, 
product ion, coordination of installation, commissioning and 
operation ; and preparation and monitor ing of budgets and sche
dules. 

An MSME or equivalent education and experience is required, 
including several years of experience in cryogenics, preferably 
w i th superconducting magnets. The candidate must have de
monstrated ability to manage the design, fabricat ion, installa
t ion, and operation of cryogenic systems. 

Send applications t o : 
A n n e W o o d (Ref. 6 3 3 9 ) 
S t a n f o r d Linear A c c e l e r a t o r Center 
P.O. Box 4 3 4 9 , Bin 11 
S t a n f o r d , Ca. 9 4 3 0 5 

Equal opportunity through affirmative action 
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The Institute 
of Particle Physics of Canada 

Appl icat ions are invited for experimental 

R E S E A R C H A S S O C I A T E 
P O S I T I O N S 

W i t h the ZEUS project 
ZEUS is a large detector for the electron-proton collider HERA at 
DESY, which wil l begin operating in 1990. 

Our responsibilit ies in ZEUS include building part of the high 
precision fo rward and rear calorimeters and the third level t r ig
ger. Successful applicants wil l be involed in these activit ies as 
well as in the development of sof tware for Monte Carlo studies 
of the detector and for analysis of the physics data. 

Positions are avaible at McGill University, York University, the 
University of Toronto and the University of Manitoba. Appoin t 
ments wil l be for a period of three years w i th renewal for the 
operational phase of ZEUS by mutual agreement. 

Please send applications, including Curriculum Vitae, details of 
hardware and sof tware experience and the names of three refer
ences to : 

D. G. S ta i rs , C h a i r m a n 
T h e I n s t i t u t e of Par t ic le Phys ics 
Ruther fo rd Physics Bu i ld ing 
M c G i l l Un ivers i ty 
3 6 0 0 Un ivers i ty S t r e e t 
M o n t r e a l , Quebec H 3 A 2 T 8 
Canada 

Applicat ions should be received by November 30 , 1987. In 
accordance w i th immigration regulations, preference wil l be 
given to citizens or permanent residents of Canada. 

KENT STATE UNIVERSITY 
Department of Physics 

F A C U L T Y P O S I T I O N 
in 

Experimental Relativistic 
Heavy Ions 

Applications are invited for a tenure-track faculty position 
wi th the Users Group at Kent State University. The posi
tion is anticipated to begin in January 1988 or earlier. The 
applicant should be a Ph.D. physicist w i th interest and, 
preferably, experience in the field of relativistic heavy-ion 
reaction studies. 

Research in progress or planned include measurements 
at the Bevalac of triple-differential neutron cross sections 
as a probe of the nuclear equation of state, nuclear reac
tion and structure studies at intermediate energies at the 
IUCF, TRIUMF, and Bates, and the charge form factor of 
the neutron at Bates and CEBAF. 

Applications and at least three letters of reference should 
be submitted by 15 October 1987 t o : 

D R . S T A N L E Y C H R I S T E N S E N , C H A I R 

D E P A R T M E N T OF P H Y S I C S 

K E N T S T A T E U N I V E R S I T Y 

K E N T , O H I O 4 4 2 4 2 

Kent State University 
is an Equal Opportunity/Affirmative Action Employer. 

UNIVERSITÉ DE NEUCHÂTEL 
INSTITUT DE PHYSIQUE 

POSTDOCTORAL 
RESEARCH ASSOCIATE 

T h e Phys ics Ins t i tu te o f t he Un ive rs i t y o f Neuchâte l 

has an o p e n pos i t i on f o r a p o s t d o c t o r a l research 

assoc ia te . T h e ho lder is e x p e c t e d in a f i r s t s tage t o 

p lay an i m p o r t a n t role in the ins ta l lmen t and the 

runn ing o f a X e TPC t o search f o r d o u b l e be ta decay 

in the G o t t h a r d u n d e r g r o u n d lab. Later he w i l l par

t i c ipa te in o the r e x p e r i m e n t s in l o w or m e d i u m 

energy par t ic le phys i cs . 

Cand ida tes shou ld have s o m e b a c k g r o u n d in e x p e 

r imenta l par t ic le phys i cs or in o n - and o f f - l ine c o m 

pu t i ng . 

T h e pos i t i on is f o r up t o 5 yea rs . It is avai lab le 

immed ia te l y . In te res ted cand ida tes shou ld send a 

resume and t w o le t te rs o f r e c o m m e n d a t i o n t o : 

Pro f . J . - L . V u i l l e u m i e r o r 
P ro f . E. J e a n n e t 
I n s t i t u t d e P h y s i q u e 
R u e A . - L B r e g u e t 1 
C H - 2 0 0 0 N E U C H Â T E L 
S w i t z e r l a n d 

Blackett Laboratory, Imperial College 

POSTDOCTORAL 
RESEARCH ASSISTANT 

Dark Matter Consortium 

A joint appointment between the Astrophysics and High Energy 
Physics groups is available for work related to the UK Dark 
Matter search. 

Together w i th the Rutherford Apple ton Laboratory, a consor
t ium of UK Universities is developing an experiment to search for 
cold, non-baryonic dark matter in our galaxy. Apar t f rom the 
elementary particle interest in supersymmetr ic particles, e.g. 
phot inos, such a search may provide the only way of determin
ing whether the Universe is open or closed. Design work on 
particle background and shielding problems for the bolometric 
detector array is required. It wi l l mainly involve practical tests on 
prototype shielding systems although some cascade calcula
t ions may be performed. 

The appointment on the 1A scale is for 2 years in the f irst in
stance. Appl icat ions, giving names and addresses of t w o refe
rees should be sent to : 

Dr. J . J . Quenby 
A s t r o p h y s i c s Group 

B lacke t t Laboratory, Imper ia l Col lege 
London, S W 7 2 B Z 

(Tel. 0 1 5 8 9 5 1 1 1 ext . 6 6 5 1 ) . 

Further information can be obtained f rom the above or 
Dr. W.G. Jones, HEP Group, Imperial College. 
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J?*5 jj ? SE 
associated computer experts to 

A prominent UNIX™ softwarehouse experienced in compiler design 
announces the new release of: 

ACE EXPERT COMPILER FAMILY 
A family of (cross-) compilers supporting standard, 

commonly used programming languages, for a range of target architectures, 
running on a variety of development systems. 

SCINTILLATORS 
TARGETS: 
• V A X ™ , produces code for UNIX Sys

tem V rel 2, Berkeley 4.1/4.2/4.3 and 
Ul t r ix™. 

• NDIX ND500™ compilers are based 
on the 
ACE EXPERT COMPILERS 

• MC68000, MC68010 with IEEE float
ing point support 

• MC68020 with fu l l MC68881 fpu 
support 

DIFFERENT ENVIRONMENTS 
The EXPERT COMPILERS can be used on: 
• Any UNIX system 
• VAX-VMS 

TOPICS; 
• special version available supporting 

CERN CUFOM object format 
• enhanced SV.2 object format (COFF) 
• conform to world standards (ISO and 

X/OPEN) 
• support mixed programming language 

facility 
• thoroughly validated 
• generate highly optimised code 
• language dependent f rontends 
• target dependent codegenerators 
• portability of source-programs 
• IEEE floating point support 
• over 10000 users all over the world 
• professional support from ACE 

Trademarks: 
*UNix is a registred trademark of A T & T in the US 

and other countries 
•VAX, VMS and ULTRIX are registred trademarks of 

Digital Equipment Corporation 
*NDIX is a registred trademark of Norsk Data 
*RM is a registred trademark of Ryan McFarland 
•Microfocus Cobol is a registred trademark of Micro-

FRONTEND Languages: 

• compatible with System 5.2- and 
BSD-C implementations 

• additions of non conflicting X3J11 
features 

PASCAL 
• adheres to the ISO level 1 standard 

• MT+ dynamic string handling 

MODULA-2 
• conforms to "Wirth's definition "Pro

gramming in Modula-2", editions 2 
and 3. 

FORTRAN-77 
• conforming to the ANSI standard 

X3.9-1978 
• officially validated 
• the EIA bit manipulation features 

COBOL 
• RM-, Microfocus- and Cobol-74-

compatible, switch selectable 
• runs native on all MC680X0 UNIX 

based systems 

For more information please contact: 

ACE Associated Computer Experts bv 
Address 
Code/City 
Country 
Telephone 
Telefacs 
Telex 

Van Eeghenstraat 100 
1071 GL AMSTERDAM 
The Netherlands 
+31 20 646416 
+31 20 750389 
11702 (ace ni) 

Large droi te for large jobs. 
The alternatives are small. 

Large circuits can create more efficient and reliable systems 
operation and sometimes make impossible designs reality. 

Buckbee-Mears specializes in producing high quality, large 
size, close tolerance printed circuit boards. Some applications 
include super colliders and other high-energy physics projects. 
Our size capabilities and precision are unmatched in the 
industry. In fact, we've produced circuits up to 4' x 12' -
among the largest in the world. 

We work with any available clad materials and produce single-
sided, double-sided and multilayer layer circuits with plated 
through holes in boards up to 36" x 48". 

If you have an application that requires precisely built large 
size circuits, contact us. Put our capabilities to the test. 

Challenging Technology for 80 years 
1907-1987 

Buckbee-Mears 
St. Paul 
A UNIT OF BMC INDUSTRIES, INC. 

245 E. 6th St. 
St. Paul, M N 55101 
612/228-6400 Telex 29-7080 
FAX 612/228-6572 This 4 ' x 12' circuit is among the largest in the 

world. 
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U p to 40 H.V. channels per Crate 
U p to 100 Crates controlled f rom 
a single point 
Two levels o f Voltage and Current 
selected by front-panel fast signals 
Programmable Ramp-up and 
Ramp- down variation rates 
High current resolution (100 nA) 

Non volati le memory for al l the 

parameters 
Sophisticated protections 
Remote control v ia RS232C,CAMAC 
(mod. C139) ,VME and G64 bus 
Automatic streamer tubes 
condit ioning control 

for 

Channelsarea^ 

C.A.E.N. SY127 
HIGH VOLTAGE SYSTEM 

ECONOMY THROUGH VERSATILITY AND RELIABILITY 



A POWERFUL TOOL TO DEBUG 
F A S T B U S S Y S T E M S 

Crate and Cable Segment Port (front panel switch selectable) 

8 Kbyte high-speed Data Memory in DSR (appr. to 80 ns DS/DK response). 
Able to be expanded into 32 Kbyte 

Serial Output to LONG DISTANCE Coaxial Cable Connection 
for Remote Display Box ( STR197/REM ) 

Timer and Single Step WAIT function for FASTBUS Cycles 

2 K • 64-bit History Snoop Memory, organized as a last-in/first-out (LIFO) 
Memory to perform a protocol or real time trace of FASTBUS States. 

Able to be expanded into 8 K • 84 Bit. 

Synchronous and Asynchronous Sampling up to 12 MHz 

Selectable SS-Response, infinite data source/sink, FAST Data source/sink 

«- STR197-LED 

Çi SU* Qmm 
% ML », 

c S T R 1 9 7 — L E D 

<jJSPs UCroy CO?} ANTARES AG CT>> GUNNAR PETTERSON AB 
N f i = ! V Tel. 914 425 20000 V — ^ Tel. 056 823783 V — X Tel. 08 930 80 

rœ^fc^JÂ?^ SMITH ft JONES f~T^> ELESYS / Q J ^ J RAYONICS SCIENTIFIC INC 
V — • « V J C S O TtL 0 635 41087 v — ' Tel. 06 897794 v — ' Tel. 416-736-1600 LyillîJJ 

CT^s BERC0Z ChT\ UNITRONICS (75?) OPTICAL SYSTEMS LTD _ _ _ ^ — m*m • * 
Tai. (80) 410089 Tel. 4302 38559 Tal. 9023033-39 f l D Eft O T u I I t | V 

D - 2000 TANGSTEDT, P. O. Box 1147, FED. REP. of GERMANY 
Telefon: (04109) 55 - 0 Telefax: (04109) 5533 Telex: 2 180 715 tegs 



Insulating Materials with High Radiation 
Resistance 

The Swiss Insulating Works together with CERN 
carried out detailed tests about the radiation resis
tance of numerous high voltage insulating ma
terials. The results published in the "CERN Publi
cation 85-02 of the Technical Inspection and Safe
ty Commission" prove the usability of selected in
sulation under working conditions with high radia
tion. A radiation dose of 5xl0 7 Gy affects only very 
little the break down voltage of our conductor in
sulating tape Grade 366.16 which consists of sami-
capor, glass fabric and silicone resin. Our high volt
age insulating material for motors and other elec
trical apparatus behaves similarly good: Samica-
therm consisting of samicapaper, glass fabric and 
epoxyresin withstands a dose of lxl 0 8 Gy and re
tains at the same time 50% of its original flexural 
strength. 

Your reliable partner 
for electrotechnical insulation problems 

T H E CHAMBERS I N V E T R O N I T E G-10 ARE MANUFACTURED A N D 
M A C H I N E D B Y SWISS INSULATING WORKS. 

Your specialist in base materials for printed 
circuit boards 
• Base material for FR-4 
• Multilayer 
• Multiwire ® 
• Base material for CC-4 Additive Process ® 
• Flexible Copper Clad Laminates with modified 

epoxy adhesive (a Sheldahl product) 
• Base materials for microelectronics 

( ® Trade Mark of PCK-Technology) 

The Swiss Insulating Works Ltd 
CH-4226 Breitenbach/Switzerland 
Tel. 061/80 2121 Telex 62 479 
Fax 061/80 20 78 

Our manufacturing programme includes also 
Varnishes and Resins for the manufacture of electri
cal machines and for the electronic equipments 
with excellent dielectric and protective properties. 

We also obtained excellent results with our Lami
nates Epoxy Glass Cloth VETRONITE G-10 and 
VETRONITE G-ll as well as with Epoxy Glass Mat 
DELMAT. Radiation Doses of 10 7 Gy for example 
lead not to a substantial loss of the mechanical 
properties. 
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THE FURTHER WE GO, 
THE FURTHER YOU GO. 

At the cutting edge of scientific 
research there's a demand for RF and 
microwave energy that existing tech
nology can't deliver. 

At Thomson-CSF we undertake major 
projects to develop new technology work
ing in close collaboration with our 
customers. 

What's vital is that we have the know-
how to supply you with 
the very high power 
sources you need for 
particle accelerators 
and plasma heating. 

Know-how acquir
ed in fields such as 
high-power radars and 
broadcasting where 
a leader. 

The successes obtained in these areas 
are due to Thomson-CSF technological 
innovations such as Pyrobloc® grids and 
our Hypervapotron® cooling system 
which guarantee the efficiency, reliability 

Single-window high 
power pulsed klys
trons for particle 
accelerators up to 
35 MW/17.5 kW at 
3.6 GHz. 

I F R I ; | 

A full range of 
h i gh vo l tage 
switching tet
rodes used in 
a s s o c i a t e d 
power supplies. 

Gyrotron for 
plasma heating 
up to 200 kW 
peak power at 
100 GHz. 

e M 

Thomson-CSF 

and long life of our tubes. 
This high performance means im

portant cost savings for the end user. 
For special needs - including windows 

and oversized components capable of 
handling the required energy - we tailor 
our products to your requirements. 

In radio and television, telecommuni
cations, military and civil aviation, as well 
as in a wide range of scientific and medical 
applications, Thomson-CSF know-how 
gets your systems moving. Fast. 

Our high-energy tubes have been chosen 
for the world's most important projects. 

THOMSON-CSF 
E L E C T R O N T U B E S 

THOMSON-CSF 
Division Tubes Electroniques 
3 8 , rue Vauthier - BP 3 0 5 
F-92102 BOULOGNE-BILLANCOURT CEDEX. 
Tél.: (1) 4 6 0 4 81 75.Télex: T H 0 M T U B 2 0 0 7 7 2 F . 

High power tet-
r o d e s up to 
2 MW CW (210 
sec.) at 80 MHz 
( h i g h e r f r e 
quencies obtain
able at lower 
power levels). 

High power CW klystrons up to 
1.2 MW at 352 MHz and 500 kW 
at 3,7 GHz (60 sec). 

Belgique : BRUXELLES Brazil : SAO PAULO 
Tel. (32-2) 648 64 85 Tel. (55-11) 54247 22 
Tx 23113 THBXLB Tx (011) 24 226 TCSF BR 
Italia: ROMA Japan: TOKYO 
Tel. (39-6) 639 0248 Tel. (81-3) 264 63 46 
Tu COnCQQ TUflMTC I Tw 9 90^0^1 TUPCC I 

Canada : MONTREAL-QUEBEC Deutschland : MUNCHEN 
Tel. (1-514) 2884148 Tel. (49-89) 78 79-0 
Tx 5 560 24B TESAFI MTL Tx 522 916 CSFD 

United-Kingdom : BASINGSTOKE 
Sverige : TYRESO Tel. (44-256) 29155 
Toi M R J i m 9 m i n T.» n c n OP r T|-p a r~i f> 

Esparia : MADRID France : BOULOGNE-BILLANCOURT 
Tel. (34-1) 4051615 Tel. (33-1) 46 04 81 75 
Tx 46 033 TCCE E Tx THOMTUB 200 772 F 

U.S.A. : DOVER 
Tel (1-201) 3281400 



GENERAL CHARACTERISTICS: 

These connectors ensure the 

electrical continuity of: 

• The central connector, 

• The first shield 

to ground, 

• The second shield 

(insulated from the first) 

joined to the body of the connector. 

A glass moulding 

insulates them 

from each other. 

TRI-AXIAL BNG 

r MOUNTED ON 
UHV FLANGES 

r ELECTRICAL CHARACTERISTICS: 

Impedance: 50 Q 

Working frequency: 10 G H 3 

Test voltage: 

• Between connector and inner shield : 

1 500 V,DC. 

• Between the first and second shield: 

2 5 0 0 V D C . 

Working temperature 

(when not connected): 

- 5 5 ° t o + 350 °C. 

Insulation between 
conductor and inner shield 

10 1 2 Qat 1000 V.DC 

Coupling is by bayonet 

Proofing > 1.10"9 Atm.cmVs 



On the initiative and under the auspices of the Federal Ministry for Research and Technology 

DORIMIER 
DORNIER S Y S T E M G M B H 
P.O. Box 1 3 6 0 
D - 7 9 9 0 F r iedr ichsha fen 1 
Telephone: (0 75 45) 81 
Telex; 7 3 4 2 0 9 - 0 do d 

C o n t a c t pe rson a t t h e s t a n d 
and in t h e e n t e r p r i s e : 
H. Stùrmer 
Tel. (0 75 45) 8 -30 2 4 

P r o g r a m of s u p p l i e s a n d s e r v i c e s 
Development and manufacturing of complete 
systems 
Material technology : 
- Surface physics - Powder metallurgy 

- Surface and thin f i lm analytics - Coating 
technology 

- Ceramics development 
Nuclear technology : 
- Reliability analyses - Process development 
- Process safety engineering 
Hydrogen technology : 
- High-temperature - Electrolysis 
Energy technology : 
- Systems technology - Thermodynamics -

Aerodynamics 
- Thermal analysis Cryotechnology - 3D Navier 
- Stokes equation solution wh ich is precise w i t h 

respect t o t ime 
Manufacture : 
- Manufacture of complex mech. /e lec t ron , systems 

- Fibre composi te components , E.B. weld ing 
- Simulation and manipulation systems 
- Structures for highly dynamic mot ions 
- Complex strength calculation - Gas 

ultra-centrifuge 
Further activit ies : 
- Electronics - Environmental technology 
- Information and communicat ions technology 
Transport technology - Space technology 

P r o d u c t s e x h i b i t e d : 
Niobium cavity - CFK technology 
Electronic components - Coating technology, 
surface analysis 

elektronik mainz 

ELTEC E lek t ron ik G m b H 
Gal i leo -Ga l i le i -S t rasse 11 
P o s t f a c h 6 5 
D - 6 5 0 0 M a i n z 4 2 

Telephone: ( 0 6 1 31) 5 0 6 3 15 
Telex: (17) 61 31 9 5 5 
Telefax: (0 61 31) 50 63 4 4 

C o n t a c t pe rson a t t h e s t a n d 
and in t h e e n t e r p r i s e : 

Claus D. Watr in 

P r o d u c t i o n l ine : 
- VMEbus compatible board level products 
- UNIX and 0S9 worksta t ions w i t h ETHERNET 
- Networked GKS works ta t ions 
- Image processing systems 
- Industrial and laboratory control systems 
- Sof tware development too ls 
- Network ing sof tware (TCP/IP, DECnet for VME 

machines) 

P r o d u c t s e x h i b i t e d : 
- VMEbus compat ible 3 2 bit UNIX engine for 

laboratory control 
- Graphics and image processing tools for the 

VMEbus 

F.u.G. E lek t ron ik G m b H 
F lor ianst rasse 2 
D - 8 2 0 0 R o s e n h e i m 
Telephone: (0 8 0 31) 8 10 9 3 
Telex: 5 25 712 

C o n t a c t pe rsons a t t h e s t a n d : 
G. Giebichenstein, E. Fritz 
F. Weber 

C o n t a c t pe rsons in t h e e n t e r p r i s e : 
G. Giebichenstein, E. Fritz, Rosenheim 
F. Weber , Zurich 

Genera l r e p r e s e n t a t i v e (CH) : 
E l e k t r o n i k - l n g e n i e u r b u r o 
Fvitz W e b e r , D i p l . - l n g . ETH 
Grossp la tzs t r . 2 4 
C H - 8 1 2 2 P f a f f h a u s e n - Z ù r î c h 
Telephone: (01) 8 25 18 4 4 
Telex : 58 5 2 4 

P r o d u c t i o n l ine : 
General purpose DC power supplies f r o m 7 W to 
35 k W , more than 2 0 0 standard types 
High-voltage DC power supplies up t o 150 kV 
High-current DC power supplies up t o 1 0 0 0 0 A 
All power supplies are possible w i t h 
IEEE-Bus-lnterface. 

Special power supplies f o r : 
- supra conduct ive magnets 
- capacitor charging 
- photo-mult ipl iers 
- micro -wave tubes 
- ion sources 
Power supplies t o customer 's specif ications 

P r o d u c t s e x h i b i t e d : 
High voltage DC power supplies, various models , 
up t o 35 kV 
Medium-vol tage DC power supplies w i t h IEEE-Bus 
High-voltage cassettes up t o 2 0 kV 
General purpose DC power supplies up t o 2,8 k W 
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HEINZINGER 
HEINZIGER, G m h H 
A n t o n - J a k o b - S t r a s s e 4 
D - 8 2 0 0 R o s e n h e i m 
Telephone : (0 8 0 31 ) 4 4 0 4 - 0 
Te lex: 5 2 5 7 7 7 hemes d 
Telefax : 4 4 0 4 4 4 

C o n t a c t p e r s o n s a t t h e s t a n d 
a n d in t h e e n t e r p r i s e : 
Dipl. Phys, Andreas Hartlauer 
Reinhard v . Schroder 

P r o d u c t i o n l ine : 
Development and manufacture of stabilized 
DC-power supplies f r o m 3 W a t t up t o 5 0 0 k W for 
standard and special 
For nuclear research in par t icu lar -power s u p p l i e s 
f o r : 
- linear accelerators 
- magnet coils 
- Quadrupoles 
- supra conductors 
- electronic lenses 
- multipliers 
- lasers 
- capacitor charging 

Laboratory power supplies l o w and high vol tage up 
t o class 10-6 
- HV-Digital -system vol tmeter 
- HV-isolat ing t ranformers 
- HV-connectors and cables up t o 3 0 0 kV 

P r o d u c t s e x h i b i t e d : 
Biopolar power supply 
HV power supply 
laboratory p o w e r supplies 
HV-cables and connectors 

K R O H N E M e s s t e c h n i k G m b H & Co. KG 
L u d w i g K r o h n e - S t r . 5 
D - 4 1 0 0 D u i s b u r g 1 
Te lephone: (02 03) 3 0 1 - 0 
Telex : 17 2 0 3 3 0 1 Télétex : 2 0 3 3 0 1 
Telefax: (02 03) 30 13 89 

C o n t a c t p e r s o n s a t t h e s t a n d : 
Jean-François Droux, Jean-Jacques Inhelder 

C o n t a c t p e r s o n s a t R h e o m e t r o n A G : 
Jean-François Droux, Jean-Jacques Inhelder, 
Patrick Stoessel 

B r a n c h in S w i t z e r l a n d : 
R H E O M E T R O N A G 
S c h u t z e n m a t t s t r a s s e 4 3 
C H 4 0 0 3 Basel 
Te lephone: ( 0 6 1 ) 2 2 99 11 
Telex : 9 6 3 4 5 2 
Telefax: (061) 2 2 69 14 

P r o d u c t i o n l ine : 
- KROHNE Float-type f l o w meters 
- KROHNE Flow indicators and control lers 
- ALTOFLUX Magnetic inductive f l o w meters 

- ALTOSONIC Ultrasonic f l o w meters 
- C0RIMASS Massf low meters 
- KROHNE Level indicators 
- KROHNE Radiometric density measuring systems 

P r o d u c t s e x h i b i t e d : 
- KROHNE Float-type f l o w meters 
- ALTOFLUX Magnetic inductive f l o w meters 
- ALTOFLUX Ultrasonic f l o w meter 
- CORIMASS Massf low meter 

£ m f f l e n n e U e s 

M E N N E K E S 
E l e k t r o t e c h n i k G m b H & Co. KG 
P.O. Box 1 3 6 4 
D - 5 9 4 0 L e n n e s t a d t 1 
Te lephone: (0 2 7 23) 4 1 1 
Te lex: 8 7 6 9 1 7 
Telefax: (0 27 23) 4 12 14 
Telegraphic address : Elektromennekes 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 
Uwe Gerloff 

C o n t a c t p e r s o n s a t t h e s t a n d : 
U. Ger lof f /Mennekes 
A . Boverat/Feller AG 

A g e n c y in S w i t z e r l a n d : 
FELLER A G 
P.O. Box 8 8 1 0 
Bergs t r . 
C H - 8 8 1 0 H o r g e n 1 
Te lephone: ( 0 1 ) 7 2 56 5 6 5 
Telex: 8 2 6 9 2 6 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 
Mr. Roffler 

P r o d u c t i o n l ine : 

G E E f o n n T plugs and sockets acc. t o 
DIN 4 9 4 6 2 / 6 3 / 6 5 , VDE 0 6 2 3 , CEE 17, IEC 3 0 9 - 1 

and 3 0 9 - 2 ; socket -out let combinat ion units. 
Industrial plugs and sockets according t o 
international standards ; plugs and sockets for use 
in aggressive atmospheres and risk areas (Zone 11 
and Zone 2) ; alternative in l ight-weight alloy 
available. 

P r o d u c t s e x h i b i t e d : 
Industrial plugs and sockets according t o 
international IEC standards plus sockets in 
aggressive atmospheres and explosion risk areas. 
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P h i l i p s K o m m u n i k a t i o n s I n d u s t r i e A G 
Nachrichten- I 

I und -anlagen 

Philips Kommunikations Industrie AG 
Schanzenstrasse 30, Postfach 80 50 04 
D-5000 Koln 80 
Telephone: (02 21) 6 7 7 - 0 
Telex : 8 87 37 27 
Telefax: (02 21) 61 29 51 
Telegrammadresse : FUGPKI 

Contact person at the stand : 
Dieter Koppe, Tel. 6 7 7 - 3 6 0 7 

Contact person in the enterprise : 
Joh . Z immermann, Tel. 6 7 7 - 2 2 5 0 

Production line : 
- RF-Cables acc. t o DIN-, lEC-Standards, 

MIL-Standard, C A T V , CCTV-Cables 
Camera-, V ideo- , Audio-Cables 
Fibre Optic Cables 

- Data Transmission Cables for coaxial and 
symmetr ic application : 
Computer Networks 
Instrumentation 
Process Control 
Fibre Optic Connection 

- Special Cables for 
Pulse generation and transmission 
Induction heating 
Flame retardent and halogen free applications 

- Connectors for Camera-, CATV-Cables 
Fibre Optic Cables 

- Measurement equipment for cable measurements 

Products exhibited : 
- various types of cables 
- f ibre opt ic components 
- measurement equipment 

PLANSEE 
M eta 11 we rk Plansee GmbH 
Siebenburgstrasse 23 
D-8923 Lechbruck 
Telephone: (0 88 62) 86 11 
Telex : 5 97 4 7 plan d 

Contact persons at the stand : 
Edgar Bachmann, Ing. Ernst Barwa, 
Dr. Rudolf Klemencic, Dr. Erich Kny 

Contact person in the enterprise : 
Dr. Rudolf Klemencic, 
Tel. (00 43 56 72) 70 26 6 4 

Production line : 
* Composi te materials : 

- tungsten /copper 
- tungsten/s i lver 
- tungsten /carb ide /copper 
- chromium/copper 
- heavy metals ( tungsten /n icke l / i ron /copper 

(DENSIMET), machined heavy metal parts as 
radiation shields) 

- tungsten bonded to copper 
- metal ceramics 

• Sintered polyimide (SINTIMID) 
Shaped parts as material in high gamma-radiat ion 
environment and low temperature use 

Refractory metals : 
- molybdenum 
- tungsten 
- tantalum 
- niobium 

Superconduct ing wires : 
- ND3 Sn-wires for high magnetic field 

application 

Products exhibited : 
Heavy metals end sintered polyimide 

S A L Z G I T T E P EL.EKTROIMIK G M B H 
M I K R O E L E K T R O N I K D I V . 

SALZGITTER ELEKTRONIK GMBH 
Mikroelektronik Division 
Grasweg 2-4 
D-2300 Kiel 1 
Telephone: (0431) 5 4 10 21 
Telex : 29 22 6 0 

Contact person at the stand 
and in the enterprise : 
Gerold G. Wiese, Div. Leiter 

Production line : 
Integral, multi-disciplinary solutions 
t o customer specific problems, apply ing: 
- Thick and thin f i lm hybrid techniques 
- SMT 
- Semiconductor technology 
- Packaging and device test ing 

Products exhibited : 
• Analogue and digital hybrids in : 

- Chip and wire hermetic technology 
- Chip and wire encapsulated technology 
- Chip and wire Power packages 
- Surface Mount on ceramic 

• ASIC devices in DIL and LCCC packages 
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l l uu j j 
DR. B. STRUCK 

Dr. Bernd S t r u c k 
Backerbarg 6 
2 0 0 0 T a n g s t e d t 
Tel. (04 109) 5 5 0 
Telex: 2 1 8 0 7 1 5 tegs 
Telefax : 55 33 

C o n t a c t pe rsons a t t h e s t a n d : 
Dr. Struck, Dr. Meyer, Herr Zahorka 

C o n t a c t pe rson in t h e e n t e r p r i s e : 
Dr. Struck 

P r o d u c t i o n l ine : 
NIM, C A M A C , FASTBUS, VME, FADC 

P r o d u c t s e x h i b i t e d : 
FASTBUS Crate 104 -102 

Aleph-Eventbuilder 

Segment Interconn. 
Snoop FDM 
ALC 
VME-Crate 

501-CPU 
5 0 1 - M E M 
501 -1MB-Opt ion 
STR 4 0 0 
STR 197 
STR 4 0 2 

VAX. 
V A C U U M S C H M E L Z E 

V A C U U M S C H M E L Z E G m b H 
Hanau w o r k s 
Gruner W e g 3 7 / E h r i c h s t r . 5 
D - 6 4 5 0 H a n a u / M a i n 
Telephone: (0 61 81) 3 6 2 - 1 
Telex: 4 184 8 6 3 
Telefax: (0 61 81) 3 6 2 6 4 5 
Télétex: 6 1 8 1 8 2 0 1 

C o n t a c t p e r s o n a t t h e s t a n d 
a n d in t h e e n t e r p r i s e : 
Klaus-Dieter Mehnert 
Tel. 0 61 8 1 / 3 6 2 9 7 2 

Ber l in b r a n c h 
Rhenan ias t r . 9 / 1 7 
D - 1 0 0 0 Ber l in 2 0 
Telephone : (030) 3 3 2 0 0 5 1 
Telex: 182 8 1 5 
Telefax: (030) 3 3 2 0 0 5 1 A p p . 0 4 

P r o d u c t i o n l ine : 
Inductive components 
Soft magnetic cores and parts 
Magnetic shiedling 
Soft magnetic semi-f inished products 
Powder composi te materials 
A m o r p h o u s metals 

Sub-assemblies and magnet systems 
High grade permanent magnet alloys 
High f ield superconductors 
Mineral insulated electrical conductors 
Thermostat metals 
Expansion and g lass/ceramic- to-meta l sealing alloys 
Age hardenable spring materials 
Materials for thin f i lm technology 
Sensors 

P r o d u c t s e x h i b i t e d : 
Products of vital interest in the field of research and 
development 

UJes -Crates 
Kristensen 
W e s - C r a t e s G m b H 
K r i s t e n s e n G m b H 
e l e k t r o n i s c h e S y s t è m e 
P a t t b u r g e r B o g e n 3 3 
D - 2 3 9 8 Harr is lee 
Telephone: (04 61) 75 2 0 2 / 7 2 4 9 4 
Télétex : (26 27) 4 6 13 0 9 = Kristen 

C o n t a c t p e r s o n s a t t h e s t a n d : 
J0rgen L. Kristensen, Kay Peters 

C o n t a c t p e r s o n in t h e e n t e r p r i s e : 
J0rgen L Kristensen 

P r o d u c t i o n l ine : 
C A M A C - Crates (acc. t o CERN-Spec.) 

- Power Supplies, Linear and Swi tch 
Mode 

- Dataways and Fan Units 

FAST-BUS - Crates (acc. t o CERN-Spec.) 
- Power Supplies, Swi tch Mode 
- Backplanes and Fan Units 

VME 
Crates 

- Power Supplies, Custom Design 

- Backplanes and Fan Units 
Electronic modules and equipment on request 
Measuring and control sys tems. Sensors for 

temperature, pressure, Dew Point, CO2. Printed 
circuit boards 

P r o d u c t s e x h i b i t e d : 
CAMAC-Crate w i t h Swi tch Power Supply, 
Dataway and Fan Unit 
FAST-BUS-Crate w i t h Swi tch Power Supply, 
Backplane and Fan Unit 
VME-Crate w i th Custom Design Power 
Supply, Backplane and Fan Unit 

w i e N e R 

Hans W i e n e r G m b H + Co. 
M u l l e r s b a u m , 1 8 , Post f . 2 2 2 0 
D - 5 0 9 3 B u r s c h e i d 2 (Hi lgen) 
Telephone: (0 21 74) 2 0 3 4 - 3 6 
Telex: 8 51 55 23 wiel d 

C o n t a c t p e r s o n a t t h e s t a n d 
a n d in t h e e n t e r p r i s e : 
Bernhard Boden 

Genera l r e p r e s e n t a t i v e (CH) 
E lco t ron S A 
1 , Rue d e la M o r a c h e 
1 2 6 0 N y o n 
Te lephone: (022) 61 53 52 
Telex: 4 2 1 565 

P r o d u c t i o n l ine : 
- NIM-crates and CAMAC-cra tes 
- CAMAC-cra tes , swi tch ing power supplies 
- Europa type , swi tch ing p o w e r supplies 

- VME type , Mult ibus l l - type swi tch ing p o w e r 
supplies 

- c u s t o m designed power supplies 

P r o d u c t s e x h i b i t e d : 
- NIM-crate CERN-type N 8 0 5 3 
- CAMAC-cra tes CERN-type 0 9 9 . 

CERN-type 3 3 7 
- swi tch ing power supplies (Europa 

type , Mult ibus II, cus tom designed) 
- FAST Bus-crate, CERN type F 6 8 5 2 
- FAST Bus-crates, swi tch ing power supplies 

Organizat ion of t h e exh ib i t i on : D ip l . K f m . W i l h . H. Esser, Schuber ts t r . 9 , D -7515 L inkenhe im-Hochs te t ten 
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