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One by one. 
Pursuing one's objective step by 

step is the shrewdest method of 
attainment. 

In the same way that Dornier 
introduced the first superconduct
ing single-cell cavity, so Dornier 
has now also produced the first 
multi-cell prototype, developed for 
the HERA project, which managed 
to meet the required specifications 
straight off. 

Test results at 4.2 K: 
Single-cell Q 0 up to 3.0 x 10 9 

Eacc max. 8.0 MV/m 
Multi-cell Q 0 u p t o 1 . 9 x 1 0 9 

Eacc max. 6.2 MV/m 
In the light of its wide range of 

know how in many areas of 
science, in addition to the aviation 
and spacecraft industry, Dornier 
is predestined to develop systems 
and appliances of the highest 
technical standards, including 
equipment for basic research. 

Today's progress secures the 
future. Dornier. 

Concepts. Technologies. Systems. 

O DORNIER 
Dornier System GmbH 
RO. Box 1360 
D-7990 Friedrichshafen 1 
Federal Republic of Germany 
Phone: 75 45/81, Telex 7 34 209-0 

CERN Courier, May 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 

R. A. Carrigan 
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 Villigen, 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 from: 
China — 

Dr. Qian Ke-Qin 
Institute of High Energy Physics 
P.O. Box 918, Beijing, 
People's Republic of China 

Federal Republic of Germany — 
Gabriela Martens 
DEJSY, Notkestr. 85, 2000 Hamburg 52 

Italy — 
INFN, Casella Postale 56 
00044 Frascati 
Roma 

United Kingdom — 
Elizabeth Marsh 
Rutherford Appleton Laboratory, 
Chilton, 
Didcot 
Oxfordshire 0X11 OQX 

USA/Canada — 
Margaret Pearson 
Fermilab, P.O. Box 500, Batavia 
Illinois 60510 

General distribution — 
Monika Wilson 
CERN, 1211 Geneva 23, Switzerland 

CERN COURIER is published ten times yearly 
in English and French editions. The views 
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 11, Telex 419 000 
(CERN COURIER only Tel. (022) 83 41 03) 
USA: Controlled Circulation 
Postage paid at Batavia, Illinois 

Volume 27 
N ° 4 
May 1987 

17 
18 
21 

26 
29 

30 

International Journal of High Energy Physics 

E d i t o r s : G o r d o n Fraser , Br ian S o u t h w o r t h , Henr i -Luc Felder 
(French ed i t ion ) / A d v e r t i s e m e n t s : M iche l i ne Falc io la / A d v i s o 
ry P a n e l : R. K lap i sch (Cha i rman) , H. B 0 g g i l d , H. Lenge le r , 
A . M a r t i n 

S u p e r n o v a par t i c les 
Extragalactic neutrinos 

N e w 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 
David C. Larbalestier writes about the new discoveries 

T h e A t o Z o f a c c e l e r a t o r s 
Washington Conference report 

Around the Laboratories 

D E S Y : P E T R A II 
New role for old electron-positron ring 

F E R M I L A B : S h o r t - l i v e d s t u d y c o n t i n u e s 
Looking for more signs of CP violation 

C E R N : M a n - s i z e d d e t e c t o r / T r a p p i n g nuc le i 
Compact experiment/New techniques in action 

Physics monitor 

Solar n e u t r i n o s A c t 2 
New underground studies to look at particles from the sun 

L o o k i n g f o r n e w p h y s i c s 
Moriond meetings true to form 

People and things 

Cover photograph: 
The solar neutrino puzzle — detectors looking for neutrinos from the sun 
do not find enough — see page 26. (Photo P. LoTez, CERN) 

CERN Courier, May 1987 

1 
3 
7 

III 



New Books in Physics 
Weak and Electromagnetic 
Interactions in Nuclei 
Proceedings of the International Symposium 
Heidelberg, July 1-5,1986 

Editor: H. V. Klapdor 

1986. 555 figures. XXXI, 1110 pages. 
Hard cover DM 149,-. ISBN 3-540-17255-6 

The international 
Symposium on Weak 
and Electromagnetic 
Interactions in 
Nuclei held in 
Heidelberg in July 
1986 brought 
together leading 
experts in the fields 
of nuclear and elementary particle physics, astro
physics and cosmology. While concentrating on 
various recent problems in nuclear physics (weak 
and electromagnetic nuclear properties, electro-
weak interactions in nuclei, exotic nuclei) the 
most fascinating contributions to this book arise 
from the crossfertilizing interaction of the follo
wing subjects: 
- Lepton number violation and neutrino mass 
- Muon physics 
- Weak interactions and fundamental symmetries 
- Fundamental decays 
- Basic experiments for GUTs 
- Weak interactions and astrophysics 
- GUTs, SUSYs and the early universe 
The book demonstrates in a comprehensive way 
that nuclear physics is channelling its energies into 
new directions. 

Springer-Verlag 
Berlin Heidelberg New York London Paris Tokyo 
Heidelberger Platz 3, D-1000 Berlin 33 
175 Fifth Ave., New York, NY 10010, USA 
28, Lurke Street, Bedford MK40 3HU, England 
26 rue des Cannes, F-75005 Paris 
37-3, Hongo 3-chome, Bunkyo-ku, Tokyo 113, Japan 

P. A. Krupchitsky 

Fundamental Research with 
• 

Polarized Slow Neutrons 
Translated from the Russian by V. I. Kisin 
1987. 42 figures. Approx. 150 pages. 
Hard cover DM 87,-. ISBN 3-540-16996-2 

Contents: Introduction. - Game-Theoretical 
Control. - The Differential Game of Convergence-
Evasion. - The Existence of a Value for Positional 
Differential Games. - Dynamic Programming. -
Extremal Aiming. - Extremal Aiming for Non-
Linear Differential Games. - A Priori (Prior) 
Stable Sets. - Qualitative Problems of the Theory 
of Differential Games. - Mixed Strategies in 
Differential Games. Lower and Upper Differential 
Games. - Differential-Functional Games. -
Appendix. - References. 

Concepts and Trends in 
Particle Physics 
Proceedings of the XXV Internationale Univer-
sitatswochen fur Kernphysik Schladming, Austria, 
February 19-27,1986 

Editors: H. Latal, H. Mitter 

1987. 48 figures. IX, 325 pages. 
Hard cover DM 87,-. ISBN 3-540-17372-2 

Contents: M. Blau, W. Thirring, G. Landi: Introduc
tion to Kaluza-Klein-Theories. - / . Wess: Super-
symmetry/Supergravity. - W. Kummer: Super-
symmetric Yang-Mills Fields and Noncovariant 
Supergauges. - G. Veneziano: From Strings to 
Superstrings. - G. C. Segre: Superstrings and Four-
Dimensional Physics. - R. D. Peccei: Mass Issues 
in the Standard Model. - H. Satz: Critical 
Behaviour in Statistical QCD. - H. Satz: Critical 
Behaviour in Radom Field Gauge Theory. -
L. M. Lederman: Experiments Beyond the 
Standard Model. 

Springer 
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Wandel &Goltermann 
Electronic MeasurementTechnology 

Data testing -
the rapid solution: 
connect 
autoconfigure 
read results 

T h e D T - 1 0 Data Tes te r fo r V . 2 4 / R S 2 3 2 C 
interfaces, au tomat i ca l l y s e t s i tself t o t h e 

r ight p a r a m e t e r s (bi t ra te, c o d e , par i ty 
e tc . ) , it has no p r o b l e m s w i t h p r in te rs o r 
t e rm ina l s . Th is a n d m e n u d r i v e n o p e r a 
t i on us i ng s o f t k e y s m a k e it fast . T h e large 
d i sp lay g i v e s y o u c o m p r e h e n s i v e resu l ts 
a n d ba t te ry o p e r a t i o n m a k e s f ie ld w o r k 
easy . * 5 0 t o 2 0 0 0 0 b i t / s * A s y n c / 
S y n c / H D L C • Tr is ta te d i sp lay * B E R T / 
B L E R T * T i m i n g a n d D is to r t i on 
M e a s u r e m e n t s * M o n i t o r i n g * D T E / 
D C E S imu la t i on * Echo * D u m p * Po l 
l ing * S t o r a g e of Resu l t s a n d 8 S e t u p s . 
T ry t h e D T - 1 0 yourse l f . 

Wandel &Goltermann (Schweiz) AG, Postfach 254 
3000 Bern 25, Tel. 31-426644, tlx. 912350wgch 
i would like: 
• Your free DT-10 colour brochure 
• A visit from a sales engineer 

Name 

Company 

Street 

Town ............. ........................................... ,„.,.., 

Telephone no CH 7390 K 
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Supernova particles 

Early in t he m o r n i n g o f 2 4 Febru 
ary , a d i l igent Canad ian a s t r o n o m e r 
w o r k i n g at t he Las C a m p a n a s o b 
se rva to r y in Chile s a w S o m e t h i n g . 
A bri l l iant n e w l ight — m a n y m i l 
l ions o f t i m e s b r igh te r t han the sun 
— had lit up in a nea rby ga laxy 
(the Large Mage l lan ic C loud) . 

T h e l ight is due t o a n e w super 
n o v a , rout ine ly n a m e d 1 9 8 7 a bu t 
t he b r igh tes t seen in recen t h i s t o r y , 
resu l t ing f r o m the d e a t h t h r o e s o f 
a s tar 3 0 t i m e s larger t h a n t h e sun 
and 1 6 0 0 0 0 l ight yea rs a w a y . 

A s t r o n o m i c a l o b s e r v a t i o n s w e n t 
on t o s h o w tha t t he e m i t t e d l ight 
con ta ins h y d r o g e n s t r e a m i n g o u t 
at s o m e 15 0 0 0 k i l o m e t r e s per 
s e c o n d as the f i reba l l , i ts nuc lear 
fuel spen t , m o v e s t o w a r d s a n e w 
c o m p o s i t i o n as a neu t ron s tar . 

But th is t i m e a s t r o n o m e r s and 
as t rophys i c i s t s w e r e n o t t h e on l y 
ones i n te res ted . Ins tead o f be ing 
b l inded by the s u p e r n o v a ' s ou te r 
i ncandescence , f o r t h e f i r s t t i m e 
phys i c i s t s w e r e e q u i p p e d t o p ick 
up the par t ic les p r o d u c e d by t he 
g rav i ta t iona l co l lapse o f i ts c o r e . 

M o t i v a t e d ini t ial ly by a q u e s t f o r 
p r o t o n decay and o the r unusua l 
p h e n o m e n a , n e w large under 
g r o u n d par t ic le d e t e c t o r s have 
been bui l t in recent yea rs . W i t h 
the p r o t o n appa ren t l y re luc tan t t o 
decay , t hese g iant ins ta l la t ions 
have gone on t o o p e n up n e w p h y 
s ics ho r i zons , inc lud ing par t ic le 
a s t r o n o m y — the d e t e c t i o n o f p e n 
e t ra t ing par t ic les f r o m ident i f iab le 
c o s m i c sou rces . 

T h e m o n u m e n t a l re lease o f g rav 
i ta t ional ene rgy deep ins ide a s u 
pe rnova such as 1 9 8 7 a s p e w s o u t 
par t i c les , t he v is ib le l ight resu l t ing 
f r o m the heat ing o f t he ou te r 
layers . A c c e p t e d m o d e l s o f s te l lar 
co l lapse enab led a s t r o p h y s i c i s t s 
t o ca lcu late the e f fec t s o f th is 
severa l s e c o n d burs t o f s o m e 
1 0 5 8 neu t r inos w i t h ave rage ener-

gy a round 10 M e V , w h i c h shou ld 
have a r r i ved be fo re the l ight f r o m 
the expand ing ho t gases . 

A c c o r d i n g t o th is p i c tu re , t he 
b ig te r res t r ia l d e t e c t o r s shou ld 
have i n te r cep ted a burs t o f neu t r i 
nos a sho r t t i m e be fo re t he o n s e t 
o f t he op t i ca l s u p e r n o v a , t he n u m 
ber o f neu t r inos snared d e p e n d i n g 
o f cou rse on the size o f t he de tec 
to r . T h e phys i c i s t s ope ra t i ng large 

Cosmic cataclysm — the 1987a supernova 

(Photo European Southern Observatory) 

u n d e r g r o u n d d e t e c t o r s eager ly 
s c a n n e d the i r da ta t o see if any 
th ing unusua l w a s p i cked up 
a r o u n d 2 4 February . 

T h e 1 5 0 t o n LSD L iqu id Sc in t i l 
la tor D e t e c t o r o p e r a t e d by an I ta l 
i a n / S o v i e t t e a m in the M o n t - B l a n c 
road tunne l under the A l p s re
p o r t e d a c lus ter o f f i ve neu t r inos 
w i t h i n t he space o f seven s e c o n d s , 
one day be fo re the op t i ca l s i gh t i ng . 
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Excitement at Moriond 
The meetings in the 'Rencontres 
de Moriond' series organized 
by Jean Iran Thanh Van are 
frequently stimulating, but the 
session held at Les Arcs in the 
French Alps from 8-15 March 
was especially memorable. Two 
major new physics effects were 
presented for the first time — 
the supernova 1987a (see 
page 1) and particle mixing in 
the neutral Bd mesons (article 
next month). 

This was the first full inter
national meeting of astrophysi
cists and particle physicists 
after the new supernova became 
active on 23 February 
(160 000 years ago!), and there 
was a veritable star-studded 
galaxy of astro-speakers. This 
followed the Moriond tradition 
of having two parallel meetings 
with some joint sessions to 
stimulate inter-disciplinary 
interactions. 

Sessions were interrupted 
when speakers heard that for 
the first time the neutrino burst 
from a supernova core had been 
intercepted, and new informa
tion was continually received 
and eagerly discussed at break

fast lunch and dinner, and late 
into the night. 

A final four-hour joint astro-
particle session brought to
gether speakers from the four 
neutrino detectors (Mont-Blanc, 
1MB, Kamioka and Baksan) and 
from the European gravitational 
wave detector, together with 
reports of optical and X-ray 
sightings from telescopes and 
satellites, and a confrontation 
with supernova theory. 

The news of neutral B particle 
mixing provoked discussion 
as the data from the ARGUS 
detector at the German DESY 
Laboratory, presented by 
R. Schroeder, was especially 
convincing. Earlier strong indi
cations from the UA 1 (CERN) 
and MAC (Stanford Linac) col
laborations were presented by 
T. Muller and R. Hurst. There 
was a lively exchange of views 
as to why theoretical analysis 
had suggested that mixing 
would be observed in B mesons 
containing a strange quark (BJ 
rather than a down quark (Bd). 

From Douglas R. O. Morrison 

A l s o be fo re t he op t i ca l s i gh t i ng 
bu t 4 . 5 hou rs a f ter t he M o n t - B l a n c 
bu rs t , a c lus ter o f neu t r i nos w a s 
r e c o r d e d by t h e rebui l t K a m i o k a n d e 
e x p e r i m e n t in J a p a n . A b o u t a doz 
en neu t r i nos in as m a n y s e c o n d s 
w e r e p i c k e d up by th i s huge de tec 
t o r us ing severa l t h o u s a n d t o n s o f 
w a t e r t o ca t ch par t i c les , w i t h t he 
f i rs t e v e n t s t i gh t l y g r o u p e d . Ener
g ies ranged f r o m 7 .5 t o 3 6 M e V . 
T h e K a m i o k a n d e d e t e c t o r can a lso 
see w h i c h d i rec t i on neu t r i nos c o m e 
f r o m — m o s t o f t he h i ts w e r e due 
t o un t rackab le an t i neu t r i nos , bu t 
a f e w c a m e f r o m neu t r i nos and 
p r o v i d e d a po in te r t o 1 9 8 7 a . 

Ef fec t ive ly at t he s a m e t i m e as 
t he J a p a n e s e s igna l , a d i s t i nc t neu 
t r i no bu rs t w a s a lso r e c o r d e d in 
t he w o r l d ' s o the r m u l t i - t h o u s a n d 
t o n wa te r - f i l l ed neu t r ino w a t c h e r , 
t he I r v i n e / B r o o k h a v e n / M i c h i g a n 

(1MB) e x p e r i m e n t in Oh io . M o s t o f 
t h e e v e n t s o c c u r r e d in a 2 . 5 se 
c o n d in terva l w i t h energ ies up t o 
a b o u t 4 0 M e V . 

T h e 4 . 5 hour d i f fe rence b e t w e e n 
t h e M o n t - B l a n c s ignal and t he 
K a m i o k a / I M B pu lses is no t ex 
p la ined . ( H o w e v e r t he M o n t - B l a n c 
d e t e c t o r sees a sma l l e f fec t at t h e 
later t i m e , w h i l e K a m i o k a in ter
c e p t e d a f e w neu t r i nos at t he ear
lier t i m e ! Bo th o f t hese s igna ls are 
c o m p a t i b l e w i t h backg round . ) 
S o m e neu t r i nos at a r o u n d t he later 
t i m e w e r e a lso p i c k e d up by t h e 
Sov ie t Baksan Neu t r i no O b s e r v a 
t o r y us ing i ts ar ray o f 3 0 0 0 l iquid 
sc in t i l l a to rs . 

T h e s imi la r i ty o f t h e s igna ls seen 
in the t w o b ig d e t e c t o r s — K a m 
iokande and 1MB — s u g g e s t s t h a t 
here indeed w a s par t ic le p h y s i c s 
f r o m a s u p e r n o v a . 

(A spec ia l s u p e r n o v a sess i on 
w a s hurr ied ly o rgan i zed at t he M o 
r iond m e e t i n g o n E l e c t r o w e a k In
t e rac t i ons and Un i f ied Theo r i es . 
T . Kaj i ta p resen ted t he resu l ts f r o m 
K a m i o k a n d e and J . v a n der W e l d e 
f r o m t h e 1MB d e t e c t o r . A . P o m a n s -
ki r e p o r t e d the Baksan o b s e r v a 
t ions. ) 

A s w e l l as c o r r o b o r a t i n g t h e 
op t i ca l o b s e r v a t i o n s and p r o b i n g 
t he t h e o r y o f s u p e r n o v a e x p l o 
s i ons , t he neu t r ino e f f ec t s a lso 
t e s t our unde rs tand ing o f th is en ig 
mat i c par t ic le . 

Has t h e neu t r i no , l ong a s s u m e d 
t o be m a s s l e s s , a ves t ig ia l m a s s ? 
W i t h l abo ra to r y e x p e r i m e n t s g i v i ng 
c o n t r a d i c t o r y resu l ts (see O c t o b e r 
1 9 8 6 i ssue , page 4 ) , all add i t i ona l 
i n f o r m a t i o n is w e l c o m e . On t h e 
bas is o f t he l im i ted b u n c h s p r e a d 
ing ove r the 1 6 0 0 0 0 - l i g h t year 
f l igh t p a t h , t he e l e c t r o n - t y p e n e u 
t r i no c a n n o t w e i g h m o r e t han a 
f e w t e n s o f e lec t ron v o l t s . 

Exp lo i t ing t he init ial g r o u p i n g o f 
t he s u p e r n o v a neu t r i nos caugh t 
by the K a m i o k a n d e and 1MB d e t e c 
t o r s , J o h n Bahcal l and She ldon 
G l a s h o w conc lude tha t t h e m a s s 
o f the e l ec t r on - t ype neu t r ino is 
l ikely t o be less t han 9 . 5 e V , a 
s t r onge r l imi t t han has been 
ach ieved in severa l d e c a d e s o f 
l abo ra to ry neu t r ino e x p e r i m e n t s . 

Cou ld the neu t r ino a lso be uns ta 
ble? T h e mere d e t e c t i o n o f neu t r i 
nos f r o m such a sou rce a lso te l ls 
us tha t t he par t i c les l ive f o r at least 
1 0 5 yea rs . 

T h e e x p l o s i o n o f a s ta r shou ld 
a lso rad ia te g rav i ta t i ona l w a v e s , 
h o w e v e r even w i t h t h e m o s t o p 
t im is t i c a s s u m p t i o n s t h e e x p e c t e d 
o u t p u t fa l ls b e l o w the sens i t i v i t y 
o f t o d a y ' s g rav i ta t iona l an tennae . 
Never the less an e f fec t w a s re
c o r d e d at the b ig c r yogen i c g rav i 
ta t i ona l w a v e an tenna o p e r a t e d at 
CERN by a R o m e g r o u p . T h e c a u -
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t i ous phys i c i s t s p re fe r t o a t t r i bu te 
it t o a r a n d o m se i sm ic e f fec t ra ther 
t han t o n e w a s t r o p h y s i c s . 

A t the spec ia l M o r i o n d s e s s i o n , 
Maur ice Go ldhaber o f B r o o k h a v e n 
and the 1MB e x p e r i m e n t d e c l a r e d , 
' there are smal l d i sc repanc ies b e 
t w e e n abso lu te t i m e o b s e r v a t i o n s , 
w h i c h can p robab l y be r e s o l v e d . 
These da ta w i l l ce r ta in ly be 

squeezed f o r all t hey are w o r t h f o r 
a long t i m e — perhaps unt i l t he 
nex t c lose supe rnova c o m e s a long . 
T h e near ag reemen t w i t h t h e o r y 
f o r th is a w e s o m e p h e n o m e n o n 
m u s t be cons ide red as a t r i u m p h 
fo r t he input sc iences — nuclear 
p h y s i c s , par t ic le phys i cs and a s t r o 
p h y s i c s , and increases c o n f i d e n c e 
in the Big Bang ca lcu la t i ons ' . 

M e a n w h i l e t he spa rse da ta has 
s p a r k e d o f f a f renzy o f ac t i v i t y , 
w i t h m a n y i n te rp re ta t i ons based 
on the t he deta i ls o f the neu t r ino 
o b s e r v a t i o n s . H o w e v e r a s t r o p h y s 
ic ist Dave S c h r a m m w a r n s o f t h e 
dange rs o f p ress ing t hese m e a g r e 
s ta t i s t i cs t o o ha rd . 

Coming in 
from the cold 

The minimal electrical resist
ance of superconducting ma
terials provides an 'easy' way 
to high currents if the as
sociated cryogenics problems 
can be mastered — conven
tional superconductors re
quire ambient temperatures 
close to absolute zero. The 
discovery of new supercon
ducting materials operating 
at much higher (but still 
cryogenic) temperatures 
brings the potential rewards 
much closer. 

This article, specially writ
ten for the CERN Courier by 
a specialist in the field, gives 
an inside story on these latest 
developments. Meanwhile 
fresh 'warm' superconductor 
news continues to arrive. A 
team at Berkeley reports that 
an as-yet unnamed substance 
shows a dramatic drop in 
electrical resistance at about 
— 39° C, a 'temperature close 
to a winter's day in Fair
banks, Alaska'. 

New high temperature 
superconductors 

by David C. Larbalestier 

E n o r m o u s in teres t has been 
a roused by the repor t o f Georg 
Bednorz and A l e x Mul ler o f I B M ' s 
Zur ich labora to r ies late last year 
o f 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 i v i t y in a m i x e d ox ide o f l an than
u m , ba r ium and coppe r . (Supe rcon 
duc t i v i t y , the ab rup t fal l o f e lec t r i 
cal res is tance at l o w t e m p e r a t u r e s , 
w a s d i s c o v e r e d by Kamer l i ngh 
Onnes in 1 9 1 1 , us ing m e r c u r y at 
l iquid he l ium t e m p e r a t u r e s — 
4 . 2 K.) T h e repor t o f poss ib le s u 
p e r c o n d u c t i v i t y at a round 3 0 K 
w a s ini t ial ly rece ived s o m e w h a t 
scep t ica l l y . The phase respons ib le 
f o r t he s u p e r c o n d u c t i v i t y w a s 
qu ick ly ident i f ied by a T o k y o 
g r o u p as a layered ' p e r o v s k i t e ' o f 
a p p r o x i m a t e c o m p o s i t i o n 
L a ! 8 B a 0 . 2 C u 0 4 . 

T h e s e layered p e r o v s k i t e s are 
re la ted t o b e t t e r - k n o w n p e r o v s 
k i tes such as bar ium t i t ana te , a 
fe r roe lec t r i c . The T o k y o g r o u p and 

a g r o u p at H o u s t o n p resen ted re
su l ts o f the i r w o r k at t he Mate r ia l s 
Research M e e t i n g in B o s t o n in ear
ly D e c e m b e r . T h e y w e r e able t o 
d o c u m e n t t he t w o i ndependen t 
p rope r t i es charac te r i s t i c o f super 
c o n d u c t i v i t y : zero res is tance and 
f lux exc lus ion . T h e sc ient i f ic c o m 
m u n i t y w a s c o n v i n c e d and the 
hunt w a s o n . Th ree m o n t h s later , 
m a n y h u n d r e d s o f sc ien t i s t s are 
w o r k i n g on t he n e w ox ides . 

T h e search f o r n e w s u p e r c o n 
d u c t o r s w i t h h igher t rans i t i on t e m 
pera tu res (T c ) and w i t h poss ib le 
n e w m e c h a n i s m s has a l w a y s been 
an exc i t i ng o n e . H o w e v e r t he p re 
v i ous a d v a n c e da tes f r o m 1 9 7 3 
w h e n w o r k e r s at W e s t i n g h o u s e 
and at Bell Labs a d v a n c e d T c f r o m 
a b o u t 2 1 t o 2 3 K w i t h n i o b i u m -
g e r m a n i u m f i l m s . A large e f fo r t 
w a s s u b s e q u e n t l y pu t in to s y n t h e 
s iz ing n iob ium-s i l i con w h i c h a p 
peared t o be t he logical nex t s t e p 
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CERAMIC /METAL SEALS FOR HIGH TECHNOLOGY ! 

Q U A R T E X 
19, rue Poliveau 75005 Paris Tél. ( 1 ) 43 .31 .95 .15 Télex 2 0 6 6 7 9 F Telefax (1 ) 4 3 . 3 ] .82 .66 

TRAVERSÉES HERMÉTIQUES C O A X I A L E S • V A C U U M T I G H T C O A X I A L F E E D T H R O U G H S 

TYPE SMA 50 O (original design LAL, Orsay, F) 

Electrical datas : 
TOS < 1.06 (up to 5 GHz) 
Insulatation > 1 0 , 0 O 
Breakdown voltage 1.5 KV 
For plug : « RADIALL» R 125236/R 125237 

Mechanical datas : 
304 L S. Steel body and contact 
Ceramica : AL 2 0 3 - 9 7 % - Cu -Ag brazed 
Temperature range : - 2 0 0 ° C to 4 0 0 ° C 
He leak tight : < 1 O^atm/carVS" 1 

TYPE N 50 O (original design by SPS/CERN) 

Electrical datas : 
TOS 1.15 (up to 3 GHz) 
RF 500 W C W 50 
W b : 300 to 3000 M H z 
Insulation > 1 0 1 0 O 
Breakdown voltage : 5 KV 
For plug :« RADIALL » R 161206 or 161218 
(with adaptor ring) 
Mechanical datas : 
Titanium body - M o pin 
Temperature range : - 2 7 0 ° C to 4 0 0 ° C 
He leak tight : < 10" 9 a tm /cm 3 / s " ' 
equipped with flange CF19 

TYPE N 50 O 

(original design 

by PS/CERN) 

Specifications : as for N 50 O (SPS) 
Nota : 
Both N models may be made by QUARTEX 
with S. Steel body, without flange (to weld) 
for t ° range up to 2 0 0 ° C 

i i i i i i t i i i i i i i i i i i i i M i i i i i i m i m i m i i i i i M i i i i M i i i i i m 

N E U B E R G E R : T H E P R O M I S E 
OF P R E C I S I O N 
Top quality 
Top reliability 

LS Display: fitted with ana
log inputs measure voltage 
and current (d.c., sinusoi
dal a.c. and true r.m.s.), 
and temperature via a Pt 
100 probe and thermocou
ples (including compensa
tion for cold welding). 

Technica l speci f icat ions 
• Slim 144 x 48 mm for

mat 
• Horizontal or vertical 

mounting 
• Scale markings in black 

or white 
• Two galvanically separa

ted inputs 
• Class 1 precision 
• Trigger or relay output 
• Button or electronically 

controlled parameter set
tings 

• Power supply: 12, 24, 
11, 220 V/47..400 Hz, 
24 V d.c. 

M E G A M E T R O S A 

Gentianes 24 
CH-2300 La Chaux-de-Fonds 

Tel: (039) 23 54 65 
Telex 952 263 

Shock-tested 
F e d e r a l M i n i s t r y o f 

C i v i l D e f e n c e 

Highly suitable for applications in: 
• Military and civil shelters 
• Tunnels and shafts 
• Installations in earthquake risk zones 
• EPM protection on request 

A x i a l f l o w f a n 
Type VM, 315-
1250 mm dia. 
up to 
150,000 m 3 /n 
and up to 
150 mm WG 

Freigutstrasse 40, CH-8002 Zurich 
Telephone 01 /202 45 75, Telex 816 093 
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in the line f r o m n i o b i u m - t i n . Pred ic
t i ons o f t he T c o f n i ob ium-s i l i con 
ranged f r o m a round 2 5 t o 3 5 K. 
H o w e v e r it re fused t o f o r m in t h e 
des i red A 1 5 c rys ta l s t r uc tu re at 
t he s to i ch iome t r i c ( 3 :1 ) c o m p o s i 
t i on and all e f f o r t s have s o far 
p r o v e d f ru i t less . Repo r t s o f 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 i v i t y in 
o the r m o r e exo t i c c o m p o u n d s 
c la imed T c va lues o f g rea te r t h a n 
1 0 0 K bu t none p r o v e d ver i f iab le . 
A f t e r 15 years o f s ta t i c T c / t he re 
w a s a fee l ing o f s c e p t i c i s m a b o u t 
fu r ther advances . Poss ib l y f o r t h i s 
r eason , Bednorz and Mul le r w e r e 
m o d e s t in the i r init ial c l a im . T h e y 
o b s e r v e d zero res i s tance on l y at 
1 2 - 1 3 K; h o w e v e r t h e y o b s e r v e d 
a d is t inc t dec l ine in res i s tance at 
a round 3 0 K and t h e y s p e c u l a t e d 
th is m igh t be the s igna tu re o f per -
co la t i ve s u p e r c o n d u c t i v i t y , w h e r e 
is lands o f s u p e r c o n d u c t i v i t y are 
w e a k l y coup led t o g e t h e r . N o w w e 
k n o w tha t t h e y w e r e r ight . 

Exc i t ing as th is r epo r t w a s , it 
w a s on ly the p re lude t o a m o r e 
spec tacu la r resul t . F o l l o w i n g t h e 
B o s t o n m e e t i n g , m a n y g r o u p s t o o k 
no t i ce and m a n y s imi lar c o m 
p o u n d s ( there are at least severa l 
hund red k n o w n laye red p e r o v s -
k i tes) w e r e f a b r i c a t e d . V e r y qu i ck l y 
a Bell g r o u p f o u n d t h a t La^ 8 S r 0 2 

C u 0 4 _ y ( the y is uncer ta in because 
the re are an u n d e t e r m i n e d n u m b e r 
o f o x y g e n vacanc ies in t h e s t ruc 
ture) had a T c o f 3 6 - 4 0 K. T h e 
H o u s t o n g r o u p f o u n d t he or ig ina l 
ba r ium ox ide t o have an o n s e t T c 

o f up t o 5 2 K under p ressu re a n d 
t h e race w a s real ly o n . In ear ly 
February , a j o i n t t e a m led by C. W . 
Chu (Houston) and M . K. W u (A la 
bama) r e p o r t e d s u p e r c o n d u c t i v i t y 
at a b o u t 9 0 K. Repo r t s o f th i s 
w o r k appea red in Phys ica l R e v i e w 
Le t te rs o n 3 M a r c h . T h e c o m p o u n d 
is s imi lar t o the La-Ba-Cu o x i d e , 
l an thanum be ing rep laced b y y t -

Crystal structure of one of the new 'warm' 
superconductivity candidates — the layered 
perovskite La 1 8 Sr02 Cu04. The cell is 
tetragonal, the height of the cell being about 
13.3 A and the width of the cell about 
3.8 A. The basal planes at top and 
bottom are believed to be those where 
superconductivity is favoured. These 
contain the copper and oxygen ions. 

t r i u m . H o w e v e r , t he p r o p o r t i o n o f 
ba r ium is g rea ter , Y^2 &3o.8 C u 0 4 _ y 

and t he c rys ta l s t ruc tu re is n o t ye t 
d e t e r m i n e d . 

T h e appearance o f s u p e r c o n d u c 
t i v i t y at t e m p e r a t u r e s access ib le 
t o l iquid n i t rogen coo l i ng (77K) is 
o f cou rse o f t r e m e n d o u s in te res t . 
T h e l o w la tent head of vapo r i za t i on 
o f he l ium ( 2 . 9 J / c m 3 ) and t he l o w 
spec i f i c heat o f mater ia ls at l iquid 
he l ium t e m p e r a t u r e s m a k e f o r in 
s tab i l i t ies . L iquid n i t r ogen has a 
m u c h larger la tent heat ( 1 5 9 J / c m 3 ) 
and is abou t t en t i m e s cheaper 
than he l ium. S u p e r c o n d u c t i n g m a g 
ne ts ope ra t i ng w i t h l iquid n i t r ogen 
shou ld be ve ry s tab le and it is na t 
ural t o specu la te w h e t h e r a r e v o 
lu t ion in s u p e r c o n d u c t i n g t e c h n o l 
o g y is imm inen t . 

G iven such d ramat i c d i scove r i es 
and such a rap id a d v a n c e , it is 
d i f f icu l t t o m a k e a de f in i t i ve v i e w 
o f t he techno log i ca l i m p a c t o f 
t hese mater ia ls . H o w e v e r let m e 
m a k e s o m e c o m m e n t s a p p r o p r i a t e 
at t he t i m e o f w r i t i n g (5 March ) , 
w i t h t he rese rva t ion tha t d e v e l o p 
m e n t s in the f o l l o w i n g w e e k s and 
m o n t h s m a y inva l idate t h e s e re
m a r k s . 

T h e s e mater ia ls appear t o be 
BCS s u p e r c o n d u c t o r s ( that is , the i r 
p rope r t i es appear t o be exp l i cab le 
in t e r m s o f t he t rad i t iona l Ba rdeen -
Cooper -Schr ie f fe r t h e o r y o f super 
c o n d u c t i v i t y ) , a lbei t ve ry s t r o n g l y 
coup l i ng ones . S t r o n g coup l i ng 
m e a n s the BCS p ic ture is m o d i f i e d 
t o m a k e the basic Coope r pair c o u 
p l ing s t ronge r . Th is is c o n s i s t e n t 
w i t h the a t o m i c s t ruc tu re o f t he 
layered p e r o v s k i t e , in w h i c h the 
c o p p e r ions are s u r r o u n d e d by an 
oc tahed ra l o x y g e n array. T h e m o s t 
f a v o u r e d p resen t exp lana t i on f o r 
t he p rope r t i es is tha t t he s u b s t i t u 
t i on o f a d iva len t ca t i on such as 
S r 2 + f o r a t r i va len t L a 3 + ion p r o 
duces part ia l t r a n s f o r m a t i o n o f 

C u 2 + t o C u 3 + . T h e ex ten t o f th i s 
d e p e n d s o n t h e o x y g e n v a c a n c y 
c o n c e n t r a t i o n ; if no vacanc ies ex
is t , each s u b s t i t u t i o n o f a S r 2 + ion 
c o n v e r t s a C u 2 + ion t o a C u 3 + i on . 
T h e m i x e d va lence s ta te p r o d u c e s 
meta l l i c c o n d u c t i v i t y ; t he u n s u b -
s t i t u t ed L a 2 C u 0 4 is a s e m i c o n d u c 
to r . In th i s m o d e l , it is be l ieved 
tha t a s t r o n g e l e c t r o n - p h o n o n inter
ac t i on ex i s t s , t h e s e c o n d i t i o n s 
be ing f a v o u r a b l e t o h igh t e m p e r a 
tu re s u p e r c o n d u c t i v i t y . 

G iven tha t t h e y are BCS-l ike s u 
p e r c o n d u c t o r s , w e shou ld e x p e c t 
h igh cr i t ica l f i e lds t o g o w i t h t he 
h igh cr i t ica l t e m p e r a t u r e s . M a n y 
w o r k e r s have n o w m e a s u r e d t h e 
cr i t ica l f ie ld s l ope at T c t o be o f 
t he o rde r o f 2 T / K and rather s e n 
s i t i ve t o m e a s u r e m e n t c o n d i t i o n s . 
A c c o r d i n g t o s t a n d a r d t h e o r y , th i s 
ind ica tes t ha t t he cr i t ical f ie ld at 
w h i c h s u p e r c o n d u c t i v i t y is de 
s t r o y e d cou ld be a round 5 0 t o 
1 5 0 T at 0 K. No such DC f ie lds 
p resen t l y ex is t t o check t he p re 
d i c t i ons . H o w e v e r m e a s u r e m e n t s 
by a g r o u p at M I T and Bell d o s u g 
ges t at least 4 5 T at 4 . 2 K. Un fo r 
tuna te l y t he t rans i t i on is o f o rde r 
2 0 T w i d e . 

A v e r y b r o a d t rans i t i on is c o m 
m o n t o all t he m e a s u r e m e n t s p re 
sen t l y k n o w n t o m e , inc lud ing our 
o w n a t t e m p t s t o pass t r a n s p o r t 
cu r ren ts t h r o u g h t he Ba and Sr 
o x i d e s . A t t e m p t s t o pass cu r ren t 
dens i t i es o f m u c h m o r e t han a b o u t 
1 0 A / c m 2 p r o d u c e ve ry e x t e n d e d 
t r ans i t i ons . T h e m o s t f a v o u r e d 

CERN Courier, May 1987 5 



Heraeus 
is y o u r a d r e s s for 

Beryllium 
All c o m p a n i e s have their specia l i t ies. 
We are no excep t ion w i th our long t r ad i 
t ion in manufac tu r ing specia l meta ls . 

Heraeus has a vast exper ience in 
mach in ing and fabr ica t ion of specia l 
meta ls such as Bery l l ium. Our 
pu rpose des igned w o r k s h o p s 
are ful ly equ iped t o enab le 
us t o offer a comprehens ive 
range of t u rned , mi l led , 
spark e roded and 
b razed p roduc ts . 

We look fo rward 
t o receiv ing 
your equi r ies. 

Heraeus 
Beryllium sphere system 
max. diam. 440 mm 

W. C. Heraeus GmbH • Department Material Technology 
D-6450 Hanau • Telex 415202-47 hud • Phone (6181) 355111 

POLIVAR S.p.A. 
Via T r i es te 1 0 / 1 2 P.O. Box 111 
00040-POMEZIA (Roma) 
Te l . 0 6 / 9 1 2 1 0 6 1 Te lex 6 1 1 2 2 7 PLVI 

Product line 
Cast acry l ic shee t s , ba rs , b l o c k s , sc in t i l l a to rs , 
l ight gu ides 

Dew point 
transmitter 

Measurements in 
• process technology 
• air ducts • meteorology 
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presen t exp lana t ion f o r th i s b e h a v 
iour is tha t s u p e r c o n d u c t i v i t y ex i s t s 
in m a n y d isc re te reg ions w i t h i n 
t he samp le bu t on ly w e a k c o u p l i n g 
ex is ts b e t w e e n t h e s e reg ions . Th i s 
w e a k coup l i ng is s t r o n g l y d i m i n 
ished by an ex terna l f i e l d . E lec t ro 
magne t i c and s t ruc tu ra l cha rac te r 
izat ions o f t hese c o m p o u n d s are 
p roceed ing fu r ious ly and w e m a y 
s o o n expec t t o k n o w w h e t h e r th i s 
pe rco la t i ve nature o f t h e s u p e r c o n 
duc t i v i t y is inherent in t he mater ia l 
or resu l ts f r o m the w a y p resen t 
samp les are be ing p r e p a r e d . 

T h e long t imesca le needed t o 
p r o d u c e accep tab le c o n d u c t o r s o f 
n i ob ium- t i n ( 1 0 - 1 2 years) f o l l o w i n g 
i ts d i s c o v e r y in 1 9 6 2 inev i tab ly 
c o m e s t o m i n d in assess ing t he 
po ten t ia l t imeîscales f o r d e v e l o p i n g 
h igh f ie ld m a g n e t s w i t h t he n e w 
mate r ia l s . T h e s e n e w o x i d e s , l ike 
n iob ium- t i n and the o the r A 1 5 
c o m p o u n d s are inherent ly br i t t le 
and th is is b o u n d t o a f fec t the i r 
app l i ca t ion in m a g n e t s , j u s t as 
large scale c o n s t r u c t i o n o f n i o b i u m -
t in m a g n e t s has lagged beh ind 
the i r duct i le n i ob ium- t i t an ium c o u n 

t e r p a r t s . But s u p e r c o n d u c t i v i t y 
a b o v e 7 7 K p r o v i d e s a p o w e r f u l 
s t imu lan t t o so l ve the t echno log i ca l 
p r o b l e m s o f dea l ing w i t h br i t t le 
mate r ia l s . T h e nex t f e w m o n t h s 
cou ld g ive us m a n y m o r e su rp r i ses 
in an area w h e r e none w e r e sus 
p e c t e d on l y a f e w m o n t h s a g o . 
T h e d i s c o v e r y o f Bednorz and 
Mul le r has g i ven a p r o f o u n d n e w 
s t imu lus t o s u p e r c o n d u c t i v i t y and 
t h e last d i s c o v e r y has sure ly n o t 
ye t been m a d e . 

The A to Z of accelerators 
W i t h great sk i l l , t he o rgan ize rs 
o f t he 1 9 8 7 Part ic le A c c e l e r a t o r 
Con fe rence a r ranged a v a s t p r o 
g r a m m e t o run t h r o u g h near ly 7 0 0 
papers f r o m Sess ion A t o Sess ion 
Z. T h e y t o o k in en rou te t h e la tes t 
on c o n s t r u c t i o n and p lans f o r t h e 
high energy mach ines f o r par t i c le 

US Superconducting Super Collider Central 
Design Group leader Maury Tigner — aiming 
at the highest possible energies. 

phys i cs bu t th is i n f o r m a t i o n w a s 
su rpassed in v o l u m e by r e p o r t s 
f r o m the m a n y o the r areas w h e r e 
acce le ra to rs n o w play a key ro le . 

S y n c h r o t r o n l ight sou rces are 
n o w i l luminat ing the w o r l d in a l 
m o s t t h i r t y Labora to r i es . Free e lec
t r o n lasers are con f i rm ing the i r 
p r o m i s e f o r t he c rea t ion o f u n 
d r e a m e d o f f l uxes o f e l e c t r o m a g 
net ic rad ia t ion . 'S tar w a r s ' m a 
ch ines are n o w open l y d i s c u s s e d . 
Repor t s on o ther actual or po ten t ia l 
app l i ca t i ons in med ic ine , f o o d p r o 
c e s s i n g , f u s i o n , e tc . , under l ined 
h o w the seeming l y eso te r i c t e c h 
n o l o g y d e v e l o p e d f o r t he s t u d y o f 
par t ic les has con t i nued t o r ipp le 
in to e v e r y d a y l i fe. (A l ready m a n y 
peop le s i t in f r o n t o f a par t ic le ac
ce le ra to r f o r severa l hours eve ry 
even ing ! ) 

T h e Con fe rence w a s he ld in 
W a s h i n g t o n f r o m 1 6 - 1 9 M a r c h 
and w a s the 12 th in the N o r t h 
A m e r i c a n ser ies w h i c h began in 

1 9 6 5 . T h e a t t e n d a n c e o f o v e r 
1 1 0 0 w a s ano the r re f lec t ion o f 
t he w e a l t h o f ac t i v i t y in t he f i e ld . 

The debate on the big machines 

Since t h e ho t t o p i c appea red in 
Sess ion Z , n o t m a n y peop le left 
t he Con fe rence ear ly . In t he w a k e 

Giorgio Brianti — pushing for a hadron 
collider in the tunnel now being completed 
at CERN for the LEP electron-positron 
collider. ^ 
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Leon Lederman — international collaboration 
on future accelerators. 

of Pres ident Reagan 's e n d o r s e m e n t 
o f the S u p e r c o n d u c t i n g Super Co l 
l ider and of t he CERN C o m m i t t e e 
o f Counc i l ' s p r o m o t i o n o f t he Large 
Hadron Col l ider , the re w a s no h id 
ing t he po ten t ia l ove r l ap b e t w e e n 
the t w o p ro j ec t s . It w o u l d c lear ly 
no t m a k e sense t o bu i ld t w o s i m 
ilar mach ines o f such size and c o s t 
(unless pe rhaps the l o w e r ene rgy 
mach ine cou ld be c o m p l e t e d m u c h 
fas te r or one mach ine had s ign i f i 
cant capab i l i t ies inaccess ib le t o 
the o ther ) . 

M a u r y T igne r , w h o leads t h e 
Centra l Des ign Group o n the SSC, 
gave t he f i rs t t a l k , f o l l o w e d by 
Giorg io Br iant i , deep ly i nvo l ved in 
the LHC w o r k at CERN. A c c o m 
pany ing b o t h p r o p o s a l s are inv i ta 
t i ons t o o the r w o r l d reg ions t o jo in 
in t he c o n s t r u c t i o n and exp lo i t a t i on 
o f t he huge mach ines . Leon Leder 
m a n had a m o r e de l ica te t ask t han 
he cou ld reasonab ly have an t i c i 
pa ted w h e n he a c c e p t e d the t i t le 
o f T h e s ta tus and o u t l o o k f o r i n 
te rna t iona l co l l abo ra t i on on fu tu re 
acce le ra to rs ' f o r t he conc lud ing 
ta lk . 

T igner ou t l i ned the ma in para
m e t e r s o f t he SSC — 2 0 T e V per 
b e a m , l um inos i t y o f 1 0 3 3 , s ix inter
ac t i on reg ions , 6 .6 T m a g n e t s , 
8 5 k m c i r c u m f e r e n c e , $ 4 . 4 bi l l ion 
c o s t (R and D, m a c h i n e , d e t e c t o r s , 
c o m p u t e r s ) , 8 Vi year c o n s t r u c t i o n 
t i m e . Prepara t ions are g o i n g w e l l 
a n d , in par t icu lar , t he d ipo le b e n d 
ing m a g n e t s , w h i c h are the m o s t 
c o s t l y o f t he techn ica l c o m p o 
n e n t s , are c o m f o r t a b l y exceed ing 
des ign spec i f i ca t i on in the recen t 
p r o t o t y p e s w h i c h have been 
t e s t e d . 

Beg inn ing in A p r i l , t h e s i te se 
lec t ion p r o c e d u r e is schedu led t o 
f i l ter o u t a sma l l se t o f f a v o u r e d 
s i tes by Ju ly 1 9 8 8 . T h e f inal 
cho ice is p lanned f o r end 1 9 8 8 so 
tha t d igg ing cou ld beg in ear ly 

1 9 8 9 . Cong ress iona l hear ings f o r 
b u d g e t au thor i za t ion w e r e i m m i 
nent at t he t i m e o f t h e Con fe rence . 

T igne r q u o t e d A b d u s Sa lam o n 
t he i m p o r t a n c e o f a im ing at t he 
h ighes t poss ib le ene rgy and re
pea ted t he s t a t e m e n t t h a t pa r t i c i 
pa t i on f r o m o the r coun t r i es c o u l d 
be e n v i s a g e d w i t h t he mach ine 
u l t ima te ly o p e n t o qua l i f ied sc i en 
t i s t s f r o m all coun t r i es . 

W h i l e t he Con fe rence w a s in 
p r o g r e s s , a m e e t i n g o f t he A m e r 
ican Phys ica l S o c i e t y in N e w Y o r k 
w a s in ecs tas ies a b o u t 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 a t u r e super 
c o n d u c t o r s (see page 3) . T igne r 
br i l l iant ly f i e lded a q u e s t i o n a b o u t 
t he poss ib le i m p a c t o f t hese n e w 
mater ia ls on t he m a g n e t des ign 
f o r t h e SSC. A s k n o w n at p resen t , 
the i r cu r ren t dens i t i es are a f a c t o r 
o f 1 0 0 0 d o w n o n t h o s e needed 
f o r t h e S S C ; mechan ica l p r o p e r t i e s , 
feas ib i l i t y o f v o l u m e p r o d u c t i o n , 
p r o d u c t i o n c o s t s are all u n k n o w n . 
F r o m pas t expe r i ence , m o v i n g 
f r o m th i s s i t ua t ion t o t h e d e m a n d 
ing e n v i r o n m e n t o f s t o r a g e r ing 
m a g n e t s is l ikely t o t a k e a v e r y 
long t i m e . 

Br iant i c i ted t h e LHC p a r a m e t e r s 
— a b o u t 8 T e V per b e a m , l u m i n o s 
i ty o f ove r 1 0 3 3 , m a g n e t f ie lds up 
t o 10 T in ' t w o - i n - o n e ' m a g n e t s , 
l oca ted o v e r t h e e l e c t r o n - p o s i t r o n 
r ing in t he 2 7 k m c i r cumfe rence 
LEP tunne l n o w be ing c o m p l e t e d 
at CERN. 

T h e a t t r a c t i o n s o f t h e LHC s t e m 
f r o m i ts m u c h l o w e r c o s t because 
o f t he ex is t ing tunne l and i n j ec to rs , 
and f r o m the un ique phys i cs p o t e n 
t ial o f p r o t o n - p r o t o n , p ro ton -e l ec 
t r o n , and even ion co l l i s ions . T h e 
f inal t o u c h e s are n o w be ing m a d e 
t o t he c o n c e p t u a l des ign and a 
c o s t e s t i m a t e w i l l be de ta i led at 
t he s a m e t i m e . 

C o n s t r u c t i o n cou ld p r o c e e d dur
ing t h e six m o n t h s per year w h e n 

LEP is n o t in o p e r a t i o n (and t h e 
CERN mach ines are b u s y w i t h an t i -
p ro tons ) and w o u l d n o t necessar i l y 
in ter fere w i t h c o m p l e t i o n o f LEP 
t o i ts 1 0 0 GeV per b e a m des ign 
energy . T h e e s t i m a t e d ear l iest 
t imesca le f o r LHC is 1 9 9 5 . T h e 
CERN C o m m i t t e e o f Counc i l (see 
Ap r i l i ssue, page 1) has p r o p o s e d 
sc ient i f i c and techn ica l c o o p e r a t i o n 
w i t h n o n - M e m b e r S ta tes . 

Lede rman recal led t he h i s to ry 
o f the m o v e s t o w a r d s g rea te r in 
te rna t iona l co l l abo ra t i on s ince t he 
W o r l d L a b o r a t o r y / V e r y Big A c c e l 
e ra to r (VBA) w a s f i rs t d i s c u s s e d 
in 1 9 7 5 . Fo l l ow ing t he f o r m a t i o n 
o f t he In ternat iona l 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 (ICFA) a year 
later, w h i c h ini t ial ly had the V B A 
as a po ten t ia l m i s s i o n , a t eve ry 
po in t in t i m e one or o the r reg ion 
w a s , t o use Pief P a n o f s k y ' s 
ph rase , ' p regnan t w i t h a n e w m a 
ch ine ' . W h a t has h a p p e n e d in t he 
in te rven ing yea rs has f o l l o w e d the 
' l eap f rog m o d e l ' ra ther t han ful l 
co l l abo ra t i on . ICFA has had t o 
c o n t e n t i tsel f w i t h p r o m o t i n g inter
nat iona l co l l abo ra t i on in exp lo i t a 
t i on o f mach ines and in d e v e l o p i n g 
acce le ra to r t e c h n o l o g y . 

A n a l te rna t i ve rou te has e m e r g e d 
in recent years and has b e c o m e 
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Now, for the first time, high energy 
resolution from PIN silicon photodiodes 

used as nuclear counters 
The new S1723 silicon photodiode provides 
the low junction capacitance and low 
dark current needed for high speed response 
and low noise. The UV response is par
ticularly suitable for use with BGO and other 
scintillation crystals. A sensitive area 
greater than 100mm2 is provided in a very 
compact package. 

This new detector is less than 3mm 
thick compared with 60mm or more for 

PMT's. When used with solid-state amplifiers, 
the S1723 occupies less space at about 
half the cost of PMT's. 

Large-area PIN silicon photodiodes with 
sensitive areas of 10 x 10mm, 10 x 20mm, 
3.4 x 30mm and larger are also available. 

Applications for these Hamamatsu photo
diodes include scintillation detection in the 
fields of high energy physics, medical 
diagnostics and industrial instrumentation. 

For Application Information CALL 800-524-0504. In New Jersey Call 201-231-0960 

K) 1 9 8 6 H a m a m a t s u 

H A M A M A T S U C O R P O R A T I O N • 3 6 0 F O O T H I L L R O A D , P. O. BOX 6910, B R I D G E W A T E R , NJ 08807 • P H O N E : 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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Manufacturing Line 
- Cryogenic Valves 

- Bellows seal Valves 

- Cryogenic Transferline 

Couplings 

- Cryostats and Ejectors 

- Tailor made Cryogenic 

Components 

Cryogenic On/Off Valve 
Manually operated 

with position indication 

and limit switches 

"Y" pattern 

WEKA Ltd. 
Hofstrasse 8, CH-8620 Wetzikon, Switzerland 

Phone 01/932 23 02, Telex 875 744 

Fax 01/932 43 03 

For op t i ca l 
in te r io r inspect ions. . . 

horoscopes, 
fiberscopes. 

A s k f o r deta i ls . 

Par tou t où l'œil 
ne peu t accéder.. . 

endoscopes flexibles à fibres 
de verre, 
endoscopes rigides. 

Demandez no t re d o c u m e n t a t i o n . 

TECHNOKONTROLL AG 
8049 Zurich, lmbisbùhlstr.144 Telefon 01 56 56 33 

MOTEURS 
PAS-À-PAS 

S T A N D A R D 
R É S I S T A N T A U X R A D I A T I O N S 
T R A V A I L EN MILIEU SOUS-V IDE ( 1 0 - " T O R R ) 
T E M P É R A T U R E A M B I A N T E DE 10 K - 5 0 0 K 

ET LEURS C A R T E S DE PUISSANCE O U M E M E 
L A C O M M A N D E COMPLÈTE A V E C LES 
INTERFACES R S - 2 3 2 O U IEEE-488 
EN OPTION. 

V O U S P A S S E Z LE PROBLÈME -
NOUS OFFRONS L A S O L U T I O N 

PHYTRON 
ELEKTRONIK G M B H 

INDUSTRIESTR. 14 
D-8038 GRÔBENZELL 
TEL.: 08142-51021 
TELEX:5270134 

REPRESENTANT SUISSE 
AXING AG 

BAHNHOFSTR. 55 A 
CH-8262 RAMSEN 
TEL.: 054-431679 
TELEX: 897 166 
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k n o w n as the HERA m o d e l s ince 
it has been crucia l t o t h e bu i ld ing 
o f t ha t e l e c t r o n - p r o t o n co l l ider at 
DESY. It i nvo lves t he co re o f t he 
respons ib i l i t ies and c o s t s rema in ing 
w i t h the hos t c o u n t r y bu t w i t h v e r y 
ex tens i ve bi lateral a g r e e m e n t s f o r 
mach ine c o m p o n e n t c o n s t r u c t i o n 
and f inanc ing w o r k e d o u t f o r o the r 
coun t r i es . 

Lede rman recogn ized t h a t t h e 
SSC p roposa l i tsel f , w h e n it f i r s t 
e m e r g e d , ' w a s a b l o w t o h o p e s 
o f a W o r l d L a b o r a t o r y ' . (In f a c t at 
t ha t t i m e it caused cons ide rab le 
d i s m a y in ICFA s ince it w a s p r o 
m o t e d w i t h o u t pr ior c o n s u l t a t i o n 
or c o n s e n s u s a m o n g s t t h e d i f f e ren t 
r e g i o n s . T h e la test LHC p r o p o s a l 
has been p r o m o t e d in t h e s a m e 
w a y . ) 

Lede rman c o n c l u d e d w i t h his 
pe rsona l t h o u g h t s on t he p resen t 
s i t ua t i on . He is c o n c e r n e d a b o u t 
t he adequacy o f t he LHC t o c o p e 
w i t h the needs o f all r e g i o n s , par
t icu lar ly w h e n c o n s t r a i n e d by LEP 
exp lo i t a t i on in the s a m e t unne l . 
T h e SSC is l ikely t o be at least 
doub le the c o s t bu t f o r d o u b l e t h e 
energy (the European c o n t e n t i o n 
is t ha t the in te res t ing ene rgy reg ion 
w o u l d be reached at LHC). 

A s t r o n g case can be m a d e f o r 
g o i n g in e i ther t he SSC or LHC 
d i rec t i on . Bo th reg ions are p r o 
m o t i n g the i r cand ida te w i t h c o n 
v i c t i o n , j us t as t h e y have a l w a y s 
d o n e in the pas t . 

The present front-line machines 

J o h n Rees r e p o r t e d i m m i n e n t 
ope ra t i on o f t he S t a n f o r d Linear 
Col l ider (see page 3 1 ) , t o p r o v i d e 
5 0 GeV per b e a m e l e c t r o n - p o s i t r o n 
co l l i s ions via arcs at t h e end o f 
t he S t a n f o r d l inac. Init ial pe r fo r 
m a n c e a ims have been r e d u c e d 
c o m p a r e d t o the des ign va lues ( for 

Installation work for the LEP 
electron-positron collider at CERN is well 
underway. This shows the pit to house the 
L3 experiment, with the tunnel opening in 
the background. At the Washington meeting 
Gunther Plass described LEP progress. 

(Photo CERN 446.3.87) 

X/;:; 

e x a m p l e , t h e t i ny b e a m s p o t size 
at t he c r o s s i n g po in t has been 
re laxed t o 2 . 8 c o m p a r e d t o 1.6 
m i c r o n s , t he pu lse rate is r educed 
t o 1 2 0 ra ther t han 1 8 0 Hz, init ial 
ene rgy is l ikely t o be 4 7 G e V and 
s o on) . 

T h e r e are s o m e p r o b l e m s in t he 
d a m p i n g r ings caus ing b u n c h 
leng then ing w h i c h w i l l requ i re a t 
t e n t i o n t o the v a c u u m c h a m b e r 
and t he pu lsed m a g n e t s . In t h e 
l inac t he 'hero ic e f f o r t s ' o n t h e r.f. 
k l y s t r o n s have p r o d u c e d exce l len t 
resu l ts and the re are n o w 2 0 0 o f 
t h e 6 7 M W k l y s t r o n s ava i lab le . In 
J u n e , S t a n f o r d h o p e s t o a t t ack 
t h e phys i cs o f t he Z ° (93 GeV) , 
t he neut ra l carr ier o f t he w e a k 
f o r c e , d i s c o v e r e d at CERN in 1 9 8 3 . 

Gun the r Plass t a l k e d a b o u t t he 
o the r Z ° , and even tua l l y W , f a c t o 
r y - L E P at CERN. T h e f i rs t e le
m e n t s o f t h e in jec t ion s y s t e m have 
all r eached or e x c e e d e d spec i f i ca 
t i o n and t he nex t s tage w i l l occu r 
in Ju l y w h e n e lec t rons g o in to t he 
S P S ; t h e f i r s t t r ans fe r t o LEP w i l l 
be a year later. LEP o p e r a t i o n is 
s c h e d u l e d f o r m i d - 8 9 and c o m p l e 
t i o n o f t h e mach ine t o i ts ful l 
des ign e n e r g y o f a p p r o a c h i n g 
1 0 0 G e V cou ld f o l l o w s o o n a f ter 
w a r d s w i t h t he use o f s u p e r c o n 
d u c t i n g cav i t i es . 

T h e n e w c o m e r t o the par t ic le 
p h y s i c s s c e n e , t h e e l e c t r o n - p o s i 
t r o n co l l ider , T R I S T A N , at KEK in 
J a p a n , w a s g r e e t e d w i t h par t icu lar 
app rec ia t i on w h e n G. Hor i kosh i 
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gave his ta lk . T h e y are n o w oper 
a t ing w i t h 3 2 r.f. cav i t i es , g i v ing 
a peak ene rgy o f 2 5 G e V per 
b e a m . F rom Ju l y it is i n t ended t o 
nudge th is t o 2 8 GeV w i t h m o r e 
cav i t i es , and v a c u u m i m p r o v e 
m e n t s shou ld e x t e n d t he b e a m 
l i fe t ime. 

R. K o s e r e p o r t e d o n ano the r 
L a b o r a t o r y h a p p y w i t h e l e c t r o n s , 
DESY, w h e r e t he n e w s y n c h r o t r o n , 
DESY I I , is p e r f o r m i n g w e l l . It is 
one o f t he in jec t ion e l e m e n t s f o r 
t he e lec t ron r ing o f HERA w h i c h 
is under c o n s t r u c t i o n t o co l l ide 
3 0 G e V e lec t rons w i t h 8 2 0 G e V 
p r o t o n s . T h e HERA tunne l is th ree 
qua r te rs c o m p l e t e and the f o u r 
hal ls are f i n i shed . 

T h e p r o t o n r ing is t he g rea tes t 

Prototype superconducting magnet for the 
proton ring of the PETRA electron-proton 
collider now being built at DESY, Hamburg. 
Tests give promising results. 

(Photo DESY) 

cha l lenge s ince it i n c o r p o r a t e s s u 
p e r c o n d u c t i n g m a g n e t s . Five p r o 
t o t y p e 9 m d ipo les have e x c e e d e d 
des ign f ie ld w i t h g o o d f ie ld qua l i t y . 
In f a c t t he p e r f o r m a n c e is s o g o o d 
t ha t t h e y cou ld sus ta in a b e a m 
ene rgy o f ove r 1 T e V ; c o n v e n t i o n a l 
m a g n e t s in t he r ing l imi t t he p o s 
s ib le peak ene rgy t o 1 T e V . S im i 
larly t h e ene rgy o f t h e e lec t ron r ing 
m a y be t a k e n h igher by t he use o f 
r.f. s u p e r c o n d u c t i n g cav i t i es . If 
p r o t o t y p e cav i t i es w o r k w e l l in 
t e s t s o n the PETRA r i ng , e igh t o f 

A newcomer. The TRISTAN electron-
positron collider at the Japanese KEK 
Laboratory operates at 25 GeV per beam, 
aiming soon for 28 GeV. 

(Photo KEK) 

t h e m w i l l be ins ta l led in t h e e lec
t r o n r ing . Col l id ing b e a m s are 
schedu led f o r 1 9 9 0 . 

Roland J o h n s o n r e p o r t e d o n 
ope ra t i on o f t he w o r l d ' s f i r s t s u 
p e r c o n d u c t i o n co l l ider — t h e T e v a -
t r o n at Fermi lab w h e r e p r o t o n -
a n t i p r o t o n co l l i s ions have been 
ach ieved at an ene rgy o f 9 0 0 G e V 
per b e a m , the h ighes t ever 
ach ieved . T h e a n t i p r o t o n sou rce 
is n o w w o r k i n g exce l len t l y , s t a c k 
ing at t he rate o f up t o 1 0 1 0 an t i -
p r o t o n s per hour , and has ex
ceeded t he p e r f o r m a n c e o f t he 
CERN A n t i p r o t o n A c c u m u l a t o r 
( though n o t o f t he i m p r o v e d sou rce 
at CERN w h i c h w i l l c o m e in to 
ac t ion later th i s year) . 

H o w e v e r it has p r o v e d d i f f i cu l t 
t o p ro f i t f r o m these hea l thy an t i -
p r o t o n f l uxes because a h igh p r o 
p o r t i o n o f the b e a m is l os t p r io r 
t o ful l ene rgy i n te rac t i ons . T r a n s 
m iss i on t h r o u g h the c o n v e n t i o n a l 
m a g n e t r ing is t r o u b l e s o m e f o l l o w 
ing a ma jo r r e v a m p last year , in 
c lud ing t he c o n s t r u c t i o n o f a seven 
me t re -h igh b y - p a s s t o t a k e b e a m s 
ove r the Col l ider De tec to r Faci l i ty , 
CDF. T h e s u p e r c o n d u c t i n g r ing is 
sens i t i ve t o r a m p h i s to ry w h i c h 
i n t roduces d i f f i cu l t ope ra t i ona l 
p r o b l e m s . T h e CDF is , neve r t he 
less, t ak i ng da ta at t h e h ighes t 
p r o t o n - a n t i p r o t o n co l l i s ion ener
g ies , w i t h luminos i t i es s tead i l y 
i m p r o v i n g . 

A t t he CERN SPS p r o t o n - a n t i p r o 
t o n co l l ider , p repa ra t i ons are w e l l 
u n d e r w a y t o c o p e w i t h t he in 
c reased in tens i t ies f r o m the n e w 
a n t i p r o t o n sou rce . Lynn Evans 
desc r i bed the m a n o e u v r e s o f b e a m 
separa t i on all r o u n d t he co l l ider , 
and an add i t i ona l 1 0 0 MHz r.f. 
s y s t e m . A n in te res t ing e x p e r i m e n t 
w i l l be t he use o f s t ochas t i c c o o l 
ing in t he SPS i tsel f w i t h an op t i ca l 
l ink ac ross t he r ing . 

(continued on page 15) ^ 
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SCINTILLATORS 

Thin Fi lm C o m p o n e n t s 
for demanding appl icat ion 
in Laser-Optics. 

REMAX - Mirrors for High Power Lasers 
REPOL - Thin Film Polarizers for Lasers 
REPART - Beam Splitters 
REPASS - Long- and Shortpass Edge Filters 
REMIN - Antireflection Coatings 
OPTISA 1 Manufactures following 

Your Requirements 

OPTISA Ltd 
Gewerbehofstrasse 11 
CH-2503 Biel, Switzerland 

Tel. 032/23 86 23 
Telex 931 223 opti ch 

12.002 E 

Sandwich-type semi-chamber 
for 

CERN experiment UA.1 

We provide easily built-in 
safety in Know-how. 

composite 
construction type manufacture. 

Please request detailed infor
mation. Mr H. Mauch will be glad 
to advise you personally. 

We offer a range that is based 
on 30 years' experience and 
know how through successful 
collaboration with field specia
lists. 

Stesalit AG 
Kunststoffwerk 
CH-4249 Zullwil SO Fax 061/80 06 04 
Telefon 061/80 06 01 Telex 963182 
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Mass spectrum of two hadron 'jets' seen 
by the UA2 detector at CERN's 
proton-antiproton collider, indicating the 
signal due to the W and Z particles above 
less interesting background. This is thought 
to be typical of the physics which will 
emerge at future higher energy colliders, 
and demonstrates the ability of such 
experiments to spot heavy particles through 
their decay into narrow 'jets' of hadrons 
— 'jet spectroscopy'. 

Experimental 
challenge 

With enthusiasm running high for 
big new machines to collide beams 
of strongly interacting particles 
(hadrons) at higher energies, inter
est focuses on how to exploit the 
exciting physics that these ma
chines will open up. 

Under these conditions the sig
nals of many new phenomena are 
expected to be small, and more
over obscured by less interesting 
background effects. New physics 
will probably emerge only after 
stringent selection procedures. 

The chances of seeing rare pro
cesses are increased by pushing 
up the collision frequency and/or 
the collision energy. 

The target collision rates imply 
that a detector at a large hadron 
collider will have to cope with 
some 108 interactions per second, 
about a thousand times up on what 
is seen at today's hadron colliders. 

Such high rates have important 
implications for new detector de
signs, especially for resistance to 
radiation, response speed, granu
larity of coverage, and triggering. 
Much of today's instrumentation 
technology will either be inade
quate or at least have to be devel
oped considerably. 

The success of the experiments 
at CERN's proton-antiproton col
lider has underlined the usefulness 
of calorimetry — recording the de
tailed pattern of energy deposition 
around the collision point. Precision 
study of the narrow sprays or 'jets' 
of produced hadrons provides valu
able information on the behaviour 
of the quarks and gluons deep 
inside the collisions. The 'missing 
transverse energy' approach — 
detailed analysis of energy emerg-
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ing sideways from the colliding 
beams to search for any imbal
ances — has demonstrated its im
pressive ability to 'detect' inert 
particles, such as neutrinos, which 
otherwise fly through the apparatus 
without trace. 

Important in this work will be 
the granularity of the detector (the 
fineness of the 'mesh' catching 
the debris emerging from the inter
action point), its 'hermeticity' (no 
'cracks' through which particles 
can emerge undetected), its cali

bration and its energy resolution. 
All these topics are being contin
ually discussed, and developments 
reported. 

While any future hadron collider 
will open up a wide and exciting 
new range of physics, instrumen
tation for this physics will be a 
challenge. A strong programme 
of detector research and develop
ment work is called for to exploit 
the new horizons. 

From Peter Jenni. 
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^ (from page 12) 

Cons t ruc t i on o f t h e 3 T e V p r o t o n 
f i xed ta rge t a n d , even tua l l y , co l l i d 
ing b e a m mach ine , UNK, at Ser
p u k h o v in the Sov ie t Un ion a ims 
f o r f i rs t ful l ene rgy b e a m s in 1 9 9 2 . 
Civi l eng ineer ing is w e l l u n d e r w a y 
and the rema in ing ma jo r dec i s i on 
conce rns the cho ice o f s u p e r c o n 
duc t i ng m a g n e t d e s i g n . Up t o n o w , 
d e v e l o p m e n t has c o n c e n t r a t e d o n 
w a r m - i r o n ve rs i ons and p r o t o t y p e s 
have ach ieved g o o d qua l i t y f ie ld 
at 6 T (in excess o f t he 5 T n e e d e d 
f o r 3 T e V beams) . Heat l oss is st i l l 
u n c o m f o r t a b l y h igh . Co ld - i ron ve r 
s ions l ike the HERA des ign are 
be ing s tud ied and t h e dec i s i on w i l l 
be t aken by the end o f t he year . 
T h e m a g n e t t e s t fac i l i t y is be ing 
ins ta l led . 

For UNK, a co l l id ing b e a m 
s c h e m e had been e n v i s a g e d b e 
t w e e n the 3 T e V s u p e r c o n d u c t i n g 
r ing and the 6 0 0 G e V c o n v e n t i o n a l 
m a g n e t r ing ac t ing as in jec tor . 
H o w e v e r th is is fa l l ing inc reas ing ly 
under the s h a d o w o f a h igher ener
gy col l ider p ro jec t us ing a t h i r d 
r ing . W i t h b ig had ron co l l iders 
be ing pushed in W e s t e r n Europe 
and the U S , Sov ie t phys i c i s t s po i n t 
t o the use fu lness o f a f i x e d t a r g e t 
p r o g r a m m e in t he 1 9 9 0 s at ene rgy 
b e y o n d t he p resen t Fermi lab 
T e v a t r o n . 

The big nuclear physics machines 

Turn ing t o ma jo r p r o j e c t s w h e r e 
mach ine p a r a m e t e r s are se l ec ted 
f o r o the r areas o f p h y s i c s , pa r t i c 
ular ly nuclear p h y s i c s , w e reach 
t he en thus ias t i c ta lk a t t h e Con fe r 
ence g iven by H e r m a n n Grunder 
o n the Con t i nuous E lec t ron B e a m 
A c c e l e r a t o r Faci l i ty , CEBAF . 

S tud ies o f t he q u a r k - g l u o n s y s 
t e m call f o r c o n t i n o u s e l ec t ron 

European Particle Accelerator Conference 

The North American series of 
particle accelerator conferences 
has been successful for a variety 
of reasons. By comparison with 
the International series, now 
held once every three years, it 
allows a very much broader 
coverage of topics with con
siderable emphasis on practical 
applications. It also provides a 
forum for younger accelerator 
physicists and engineers who 
have limited outlet in the rarified 
spheres of the international 
meetings. Geography and the 
related travel expense also play 
a role, sihce the international 
Conference passes through a 
particular region only once every 
nine to twelve years. 

The need for a local outlet, 
particularly for the younger 
scientists in accelerator technol
ogy, has been felt in Europe for 
some time. It has therefore been 
decided, particularly on the ini
tiatives of the European Physical 
Society and the European Com
mittee for Future Accelerators, 
to initiate a European series 
(though with US participation 
in the organizing committee). 

The first European Particle 
Accelerator Conference will be 
held in Rome from 7-11 June 
1988. It will follow the success
ful US model closely with em
phasis on applications and, 
probably, an exhibition of related 
industrial products. 

b e a m s o f h igh cur ren t at energ ies 
o f a f e w GeV. CEBAF, v ia a 
0 . 5 G e V rec i rcu la t ing l inac, a ims 
t o p r o v i d e such b e a m s w i t h 2 0 0 
m i c r o a m p cur ren t and energ ies 
f r o m 0 . 5 t o 4 GeV. S u p e r c o n d u c t 
ing l inacs w o u l d be used and Grun 
der pa id t r i bu te t o t he a id o f m a n y 
o the r Labo ra to r i es in m a s t e r i n g 
th i s t h e c h n o l o g y . So w e l l is th is 
w o r k g o i n g tha t 6 GeV peak ener
g y m a y be feas ib le w i t h i n t he p re 
sen t l y f o r e s e e n s c o p e o f t h e p r o 
j ec t . Four c o m p a n i e s have bui l t 
accep tab le cav i t ies and p lac ing 
c o n t r a c t s in i ndus t r y is t h e r e f o r e 
no p r o b l e m . 

T h e b e a m phys i cs has rece i ved 
a lo t o f a t t en t i on t o aver t t he d a n 
ger o f b e a m b reak -up , w h i c h has 
p r o v e d t o be a p r o b l e m in t he pas t . 

T e s t s have been car r ied o u t in t h e 
CESR mach ine at Corne l l . S i te 
c lear ing at N e w p o r t N e w s s t a r t e d 
in February (see Ap r i l i ssue , 
page 3 0 ) . Full p ro jec t au tho r i za t ion 
is st i l l s o u g h t at a p ro jec t c o s t o f 
$ 2 5 5 mi l l ion o v e r a c o n s t r u c t i o n 
t i m e o f s ix yea rs . 

M a r k Ba r ton r e p o r t e d o n the 
nex t in l ine in nuclear phys i cs p r i o 
r i t ies in t h e U S A — t h e Relat iv is t ic 
Heavy Ion Col l ider , RHIC, p r o p o s e d 
at B r o o k h a v e n t o m a k e use o f i ons 
acce le ra ted in t h e A l t e r n a t i n g Gra
d ien t S y n c h r o t r o n and co l l ide t h e m 
at up t o 1 0 0 G e V per nuc léon ( for 
g o l d o n go ld) in s u p e r c o n d u c t i n g 
m a g n e t r ings ins ta l led in t he tunne l 
bui l t f o r t h e a b a n d o n e d ISABELLE 
p ro jec t . T h e p ro jec t is be ing a p 
p r o a c h e d p rog ress i ve l y w i t h ions 
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et poste 

Boîtier DIN 43 700, dimensions avant 96 x 96 mm 

• Pour branchement sur des thermomètres à résistance, 
des thermocouples et des capteurs à signal unité 

• Affichage numérique à 3 1/2 positions sur une hauteur de 13 i 
les valeurs effectives et les températures 
de réglage 

• Précision de l'affichage - 0,5% 

• Précision du réglage •_ 1 % 

• Organe de réaction commutable 
à action P, PD, PI ou PID 

• Réglage des paramètres X p et 
T n / T v ainsi que du point de 
travail sur le panneau avant 

• Deux comparateurs de limites 
à huit fonctions réglables 

• Poste directeur avec affichage 
de la température de réglage 

• Deuxième entrée pour l'affichage du réglage 
des températures aller et retour 

rrjED MESS-UNO ^ 
REGI LTE G H N1K 

JUMO MESS- & REGELTECHNIK AG • Seestrasse 67 • CH-8712 Stâfa • 01/928 2141 
Bureau Suisse romande • CH-2203 Rochefort-Neuchâtel - 038/451363 

SYSTEM 8000 
ULTRA HIGH STABILITY MAGNET POWER SUPPLIES 

G 
**• 

• o o 
o • Ô 0 * D OO CC G 

Features: 

• P r e c i s s i o n U i t r a s t a b * DCCT current s e n s o r 
to achieve new performance levels of 
stabiiity and linearity. 

• Current stability options 1 p p m or 10 p p m . 

• P o w e r o u t p u t s f rom 5 k W to 300 kW. 

• Modu la r d e s i g n . 

• W i d e r a n g e of i n t e r f a c e s : 
C o n t r o l p a n e l , R S 2 3 2 / R S 4 2 2 , I E E E 488, 
C A M A C . 

• D ig i ta l c o n t r o l v i a bit genera to r . 

• 16 bit m o n o t o n i e D A C a s s t a n d a r d . 

For fur ther information please c o n t a c t : 

DANFYSIK 

DANFYSfK A/S - DK-4040 JYLL INGE, D E N M A R K 
T E L INTERNATIONAL + 4 5 2 38 81 50 

• TELEX: 43 136 ISOTOP 
C A B L E : DANFYSIK , ROSKILDE 

In North America please calf i GMW (415)368-4884. 

* Danfysik patent. European Patent pending 
USA Patent No. 4.616.174 Worldwide Patent pending. 

How to measure & control 

VACUUM.. • 
For more than forty years, HAST

INGS Vacuum Gauges and Con

trollers have featured exclusive 

advantages in performance, long 

life, and low maintenance costs. 

Hastings gauge tubes can with

stand great shock and vibration, 

and are corrosion-resistant and 

non-contaminating. 

Request free catalog, #300. 

COMPACT MODEL VT-6 
Range: 0-1000 ju Hg 

• 9 RANGES, FROM 10 6 TORR TO ATMOSPHERE 

• Compact, stable, dependable 

• All solid-state circuitry 

• Thermocouple gauges, cold cathode ion gauges, 
LVDT diaphragm gauges 

• Build-in or cabinet models 

• Single or dual controllers; recorders; alarms; bat
tery-operated models 

WTELEDYNE HASTINGS-RAYDIST 
P. O. Box 1275, Hampton, Va. 23661 U.S.A. 

Telephone: (804) 723-6531 

High-Temperature Furnaces 

for Protective gas atmospheres or Vacuum 
• • 
• • 

Chamber volume 4,26 and 52 liters 
Extremely short heating and cooling cycles due to fibre 
insulation 
High temperatures up to 1700° C 
For oxidizing and reducing atmospheres as well as 
operation under vacuum 
Programmer-Controller MPR 2 for 4 programmes with 
6 temperature and time values each 
Dew point measuring unit MTM for determination of 
temperature, relative humidity and dew point 
as an option. 

Heinrich-Hertz-Platz 1, Eschenfelden, D-8459 Hirschbach 1, West-Germany 
Telephone (0 96 65) 1721 -3, Telex 63 902, Telefax (0 96 65) 17 20 
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in the A G S f r o m t a n d e m s and t h e 
add i t i on o f a b o o s t e r t o ach ieve 
ions ac ross the per iod ic t ab le . Four 
d ipo le p r o t o t y p e s f o r RHIC have 
been t e s t e d w i t h resu l ts a b o v e t he 
3 . 4 5 T des ign f i e ld . 

Kaon fac to r i es (high in tens i t y 
p r o t o n s y n c h r o t r o n s o f severa l 
t ens o f GeV fo r c o p i o u s p r o d u c t i o n 
o f kaons and o the r par t ic les) w e r e 
r e v i e w e d by M i k e C r a d d o c k . Four 
such mach ines are at p resen t o n 
the tab le in Canada , Eu rope , J a p a n 
and U S A but none has ye t rece ived 
c o n s t r u c t i o n au tho r i za t ion (see 
Ap r i l i ssue, page 2 3 ) . 

Graham Rees r e p o r t e d o n t he 
ope ra t i on o f t he ISIS in tense neu 
t r o n sou rce at t he UK Ru the r fo rd 
A p p l e t o n L a b o r a t o r y . T h e h igh 

in tens i t y p r o t o n s y n c h r o t r o n has 
been in ac t ion f o r j us t o v e r a year 
and is n o w feed ing six neu t ron 
b e a m i ns t r umen ts ( four m o r e are 
under d e v e l o p m e n t ) . M u o n sp in 
ro ta t i on w o r k and a neu t r ino ex
pe r imen t shou ld s ta r t s o o n . T h e 
mach ine in tens i ty has reached 5 0 
m i c r o a m p s and the o p e r a t i n g ener
gy is 5 5 0 M e V . Th is w i l l be in 
c reased t o 1 0 0 m i c r o a m p s and 
7 5 0 M e V in the near f u tu re . ( A n 
in te res t ing imp l i ca t ion o f dea l ing 
w i t h such h igh in tens i t ies in t he 
neu t ron sou rce is tha t ISIS is one 
o f t he f e w mach ines in t h e w o r l d 
w h e r e the o p e r a t o r s are keen t o 
increase the b e a m em i t t ance ! ) Eu
ropean c o - o p e r a t i o n (France, Ger
m a n y , Italy and S w e d e n ) is in 

v o l v e d in longer t e r m d e v e l o p m e n t 
o p t i o n s w h i c h inc lude an add i t i ona l 
t a rge t s t a t i on and the rebu i ld ing 
o f t he l inac — t h e least rel iable e le
m e n t o f t he mach ine at p resen t . 

Forthcoming attractions 

Th is f i r s t r epo r t f r o m the 
W a s h i n g t o n Con fe rence c o n c e n 
t ra tes o n n e w s f r o m p a r t i c l e / n u 
clear p h y s i c s mach ines . In our nex t 
issue w e w i l l c o v e r s o m e o f t h e 
acce le ra to r n e w s at t he m e e t i n g 
f r o m o the r f i e lds . 

By Brian Southworth 

Around the Laboratories 

DESY 
PETRA 

A f t e r t he success fu l s ta r t f o r t he 
n e w DESY II e lec t ron s y n c h r o t r o n 
at the German DESY L a b o r a t o r y 
in H a m b u r g (see A p r i l i ssue , 
page 14) , t he PETRA r ing res ta r t ed 
ope ra t i ons on 8 M a r c h as PETRA 
II. Bo th t hese s e c o n d gene ra t i on 
r ings w i l l be used t o hand le pa r t i 
c les des t i ned f o r t he HERA elec
t r o n - p r o t o n co l l ider n o w under 
c o n s t r u c t i o n . 

PETRA II is a subs tan t i a l m o d i 
f i ca t ion o f t he r ing used f r o m 1 9 7 8 
t o 3 N o v e m b e r last year (see J a n 
ua ry /Feb rua ry issue, page 23 ) f o r 
e l ec t r on -pos i t r on co l l i s ion p h y s i c s . 

With the CELLO experiment retired in the 
background, the beam pipe of the 
substantially modified PETRA ring is now 
encased in concrete blocks. In the 
foreground is a superconducting cavity 
test installation. 

(Photo DESY) 
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W goes West 
On March 26, the first candi
date W particle — the electri
cally charged carrier of the 
weak nuclear force — was 
seen in proton-antiproton an
nihilations at the Fermilab Te-
vatron by the big CDF detec
tor. The Tevatron's luminosi
ty figure was about 7 x 1028 

cm~2 s~1, about the same as 
CERN's collider when the 
first-ever W events were re
corded towards the end of 
1982. However the Tevatron 

is operating at 1800 GeV col
lision energy, compared with 
540 GeV at CERN in 1982. 
The Fermilab 'new world' W 
gives a clean 36 GeV electron 
coming out almost perpendi
cular to the colliding beams. 

Blazing a trail 
for protons 

On April 1 at the DESY Labo
ratory in Hamburg, a 7 GeV 
positron beam produced by 
the new 'DESY chain' of ma
chines (Linac II, PI A, DESY II 
and PETRA II) was fired into a 
beam dump in the still incom
plete tunnel being excavated 
for the HERA electron-proton 
collider, blazing the injection 
trail for the HERA protons. In 
the meantime DESY's new 
proton source is being put 
through its paces, pending 
construction of the new 
DESY III synchrotron to han
dle the proton beams prior to 
injection. 

A f t e r t he s h u t d o w n , t he f ou r b ig 
e x p e r i m e n t s (CELLO, J A D E , M a r k - J 
and T A S S 0 ) w e r e r e m o v e d f r o m 
the r ing , t o g e t h e r w i t h t he b ig f o 
cus ing q u a d r u p o l e s , t he m in i -be ta 
h igh l um inos i t y quad rupo les and 
the e lec t ros ta t i c b e a m sepa ra to r s . 
Of the f ou r e x p e r i m e n t s , on ly t h e 
CELLO se t -up w a s re ta ined , o u t 
o f the b e a m , as a s t a n d b y f o r ev 
entual fu tu re use . Conc re te sh ie ld 
ing w a s p laced a round t he r ing in 
the f o r m e r expe r imen ta l halls and 
5 0 0 m e t r e s o f n e w v a c u u m p ipe 
a d d e d , t o g e t h e r w i t h anci l lary 
v a c u u m e q u i p m e n t . 

A s we l l as t ak i ng care o f e lec
t r o n s (and pos i t r ons ) , t he n e w 
PETRA r ing w i l l a lso be cal led u p o n 
t o handle p r o t o n s . A l l rad io f re -
quency acce le ra t ing cav i t ies w e r e 
r e m o v e d f r o m the PETRA No r th 
Hall and m o s t o f the rema inde r 
s w i t c h e d of f . T h e s e w i l l later f i nd 

the i r w a y t o t he ma in HERA r ing . 
T o run PETRA w i t h 14 G e V e lec
t r o n s , on l y 16 cav i t ies are neces 
sary . T h e s e w i l l be p o s i t i o n e d in 
the S o u t h Hal l , bu t m u s t be b y 
p a s s e d in fu tu re by the p r o t o n 
b e a m , t a k e n t o 4 0 GeV pr ior t o 
in jec t ion in to HERA. 

T h e m o d i f i e d r ing s t ruc tu re and 
the n e w b e a m o p t i c s requ i red a 
d i f fe ren t a r r a n g e m e n t o f f o c u s i n g 
e l emen ts . In a d d i t i o n , s e p t u m and 
k icker m a g n e t s f o r par t ic le e jec t ion 
w e r e ins ta l led in the N o r t h s t ra igh t 
s e c t i o n . A l l th is t r a n s f o r m a t i o n 
w o r k t o o k on ly f ou r m o n t h s . 

FERMILAB 
Short-lived study 
continues 

A c c o r d i n g t o the a l m o s t exac t t h e 
ore t ica l pr inc ip le o f c o m b i n e d 
charge c o n j u g a t i o n / p a r i t y (CP) i n 
var iance — under w h i c h par t ic les 
and an t ipar t i c les are i n te r changed 
and lef t and r ight are s w i t c h e d 
round — the neut ra l k a o n c o m e s 
in t w o f o r m s , a sho r t - l i ved va r i e t y , 
p re fe r r ing t o decay in to t w o p i o n s , 
and a long- l i ved o n e , d i s in teg ra t i ng 
main ly in to th ree p i ons . 

In 1 9 6 4 , t he c lass ic e x p e r i m e n t 
o f J . W . Cron in and V . L. Fi tch at 
B r o o k h a v e n revea led t ha t CP invar
iance w a s no t exac t . A b o u t one 
long- l i ved neutra l kaon in f i ve 
hund red w a s seen decay ing in to 
t w o p i ons . S u b s e q u e n t CP-v io la t ion 
s tud ies f o u n d o the r unusual d e c a y s 
o f the long- l i ved neut ra l k a o n . N o w 
e x p e r i m e n t E 6 2 1 at Fermi lab (a 
M i c h i g a n / M i n n e s o t a / R u t g e r s c o l 
laborat ion) has l o o k e d f o r CP v i o 
la t ion t h r o u g h unusual ( three p ion) 
decays o f the sho r t - l i ved neut ra l 
k a o n . 

T o m a k e a b e a m o f l ong- l i ved 
neutra l k a o n s and s t u d y the i r CP-
v io la t ing d e c a y s is re la t ive ly easy 
— jus t s i t a long w a y f r o m the 
kaon p r o d u c t i o n t a rge t s o t ha t all 
t he sho r t - l i ved neut ra l k a o n s have 
g o n e . For the sho r t - l i ved va r i e t y , 
th is t r i ck d o e s n ' t w o r k , s o CP v i o 
la t ion has t o be s o u g h t c lose t o 
t he p r o d u c t i o n t a rge t in t he de l ica te 
in te r fe rence e f f ec t s b e t w e e n t he 
t w o k inds o f k a o n s . 

A 8 0 0 GeV p r o t o n b e a m f r o m 
the T e v a t r o n w a s sp l i t i n to t w o 
and led t o t w o k a o n p r o d u c t i o n 
t a r g e t s , one 2 5 m e t r e s u p s t r e a m 
o f the o the r , and t he charac te r i s t i cs 
(acceptance) o f t he d e t e c t o r m e a s 
ured us ing the a l m o s t pure l o n g -
l ived k a o n decay s a m p l e f r o m the 
u p s t r e a m ta rge t . 

E 6 2 1 w a s t he f i r s t e x p e r i m e n t 
in the P ro ton Center beaml ine at 
Fermi lab t o run us ing 8 0 0 GeV 
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From the specialist in high-density 
fast- instrumentation 
FTA810 
Octal Fast Amplifier 
• < 1 ns risetime 
• - 5 V output into 50 Q 
• < 20 uV equiv input noise 
• gain up to 200 

CO 4010 
Quad 4-fold Logic Unit 
• Coin/anticoin/off settings 
• overlap and updating outputs 
• fast-NIM and TTL outputs 
• LED indicator 
• gate input 

DV 8000 
Octal Variable Logic Delay 
• adjustable delay 10-50 ns 
• 15 ns pulsu-pair resolution 
• 3 outputs/channel 
• fast-NIM logic signals 
• < 10 ps/°C drift 

RD 2000 
Dual Rate Divider 
• 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 information. 

n J ^ E G z G ORTEC/ESN 

Hohenlindener StraBe 12 • D-8000 Munchen 80 
Telefon 0 89/9 26 92-0 • Telex 5 28 257 
(Distributed by EG + G Ortec representatives worldwide) 

CERN Quadrupole QMB and QWL low biter insertion. 

QWL Large cross section. QMB Narrow cross section 

Our production for SPS/CERN 
High vacuum chambers, special section pipes. Cryogenics. Engi
neering. Constructions in stainless steel, also AISI 316 L N, DIN 
1.4429, with low magnetic permeability, sheets and ingots, 
Titanium, Hastelloy, Inconel, Copper, BeCu, etc. 

Send enquiries. 

PROCURA 
I M P I A N T I S . R . L . 

Via dei G u a r n e r i 1 4 
I 2 0 1 4 1 M i l a n o , I ta ly . 
Phone 0 2 / 5 3 9 0 . 2 8 1 / 5 6 9 2 . 1 2 2 . 
C a b l e P R O C U R A M A , M I L A N O I T A L Y 

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

AUBERT & DUVAL 
aciérie des ancizes 
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La précision suisse dans la fabrication des roulements. 
Exécutions spéciales de roulements pour applications spécifiques. 

SKB Fabrique de roulements • Route de Soleure 66-68 • 2504 Bienne • Tél. 032/412031 • Télex: 34169 skb ch 

REICHENBERGER AG 
Reuss-Strasse 9 
CH-6038 GISIKON 
Telefon 041/91 02 22 
Telex 868 288 RAG CH 
Telefax 041/91 35 65 

mâ 

BRAND- UND W A S S E R S C H A D E N S A N I E R U N G 
REMISE EN ETAT A P R E S INCENDIE OU A U T R E S PHENOMENES 
RIPRISTINO Dl BENI DANNEGIATI D0P0 INCENDIO 0 ALTRI FENOMENI 
RECONDITIONING PROPERTY DAMAGED BY FIRE 

BRANDSCHUTZ 
PROTECTION INCENDIE 
PROTEZIONE INCENDIO 
FIRE PROTECTION 

A S B E S T E N T F E R N U N G 
ELIMINATION D'AMIANTE 
ELIMINAZIONE D'AMIANTO 
A S B E S T O S REMOVAL 

PROFESSIONELLE DEKONTAMINATION 
1 DECONTAMINATION PROFESSIONNELLE 

DECONTAMINAZIONE P R 0 F E S S I 0 N A L E 
PROFESSIONAL DECONTAMINATION 

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

CHEMISCHE PRODUKTE 
PRODUITS CHIMIQUES 
PR0D0TTI CHIMICI 
CHEMICAL PRODUCTS 

REICHENBERGER AG 
Filiale Basel 
Gartenstrasse 63 
CH-4052 BASEL 
Telefon 061/23 17 71 
Telefax 061/23 18 13 

REICHENBERGER AG 
Filiale Zurich 
Gasometerstrasse 9 
CH-8005 ZURICH 
Telefon 01/42 74 05 

REICHENBERGER AG 
Filiale Sargans 
Rheinstrasse 1132 
CH-7320 SARGANS 
Telefon 085/2 64 44 

REICHENBERGER SA 
Succursale de Nyon 
Rte du Stand 43 
CH-1260 NYON 
Telefon 022/62 22 55 
Telefax 022/61 74 44 

RAG-BELGIUM N.V. 
Kapucinessenstraat 19 
B-2000 ANTWERPEN 
Telefon 03/231 26 52+ 
03/231 64 23 
Telex 72 887 RAGBEL B 

RAG-REICHENBERGER 
Brand- und Wasserschaden-
sanierungsgesellschaft m.b.H. 
Quellenstrasse 185 
A-1100 WIEN 
Tel. 0222/627 28 80+ 
627 20 73 
Télétex (61) 3221382= 
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 089/613 48 93+94 
Telex 521 34 68 MEMO D 

RAG in GROSSBRITANNIEN 
vertreten durch 
MERRYHILL CONTRACTING LTD. 
Tanners Lane, East Wellow 
G B - R O M S E Y / H A M P S H I R E S051 6DP 
Telefon 0794/51 58 48 
Telefax 0794/52 43 86 



Apparatus of the Michigan/Minnesota/ 
Rutgers experiment at the Fermilab Tevatron 
looking for unusual (CP-violating) decays 
of short-lived neutral kaons. The upstream 
kaon production target allows calibration 
measurements using long-lived neutral 
kaons. The set-up includes a vacuum decay 
region defined by scintillation counters (V1 
and S1), 6 multiwire proportional chambers, 
a spectrometer magnet, three scintillation 
counter hodoscopes, and an array of 86 
lead-glass blocks. 

upstream 
/ target 

downstream 
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Hyperon 
Magnet 

vacuum decay 
region c , C 4 
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C 6 7T 
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I 
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Analysis 
Magnet 

/ 
lead 

glass 

10 m 

p r o t o n s . In p repa ra t i on f o r t he 
h igher energ ies , a n e w f o c u s i n g 
enc losure w a s bui l t a n d e x t e n s i v e 
mod i f i ca t i ons w e r e m a d e t o t h e 
w h o l e P ro ton Center b e a m . T h e 
exper imen ta l a r r a n g e m e n t c o n 
s i s ted o f a v a c u u m d e c a y reg ion 
de f ined by sc in t i l la t ion c o u n t e r s 
(run in the vacuum) at b o t h e n d s , 
6 mu l t iw i r e p r o p o r t i o n a l c h a m b e r s , 
a s p e c t r o m e t e r m a g n e t , t h ree h o 
d o s c o p e s o f sc in t i l la t ion c o u n t e r s , 
and an array o f 8 6 lead-g lass 
b l o c k s . 

In 1 9 8 4 , E 6 2 1 a m a s s e d 
2 0 0 0 0 0 th ree p ion e v e n t s , f o l 
l o w e d in 1 9 8 5 by 3 . 2 mi l l ion m o r e . 
A l t h o u g h p r o d u c t i v e , th i s s e c o n d 
run w a s no t ent i re ly s m o o t h — par t 
o f the cable f r o m the e x p e r i m e n t 
t o the e lec t ron ics t ra i ler w a s s t r uck 
by l i gh tn ing , f r y i ng s o m e o f t h e 
e lec t ron i cs , and a t e r ro r i s t w o o d -
chuck a t t a c k e d t he s a m e cab les . 

A n a l y s i s o f t he t w o da ta s e t s 
p r o c e e d s in paral le l . A b o u t half 
t he 1 9 8 4 s a m p l e has been p r o 
c e s s e d so far , bu t t h e cha rac te r i s 
t ic b u m p s and w i g g l e s o f CP v i o 
la t ion have no t been f o u n d , g i v i ng 
an upper l imi t on t h e re la t ive 
s t r e n g t h s o f t h e sho r t - l i ved and 
long- l i ved k a o n d e c a y s in to t h ree 
p ions (oppos i te l y c h a r g e d pair and 
a neutral) as a b o u t 0 . 0 3 , a m i g h t y 

i m p r o v e m e n t on the p rev ious bes t 
l imi t ( 0 .35 ) . 

T h e t r i gger used in t he 1 9 8 5 
da ta co l l ec t i on w a s b iased t o w a r d s 
h igh m o m e n t u m e v e n t s , m o r e s e n 
s i t i ve t o CP v io la t i on . Th i s and t h e 
m u c h larger samp le shou ld p r o d u c e 
a b o u t a t e n - f o l d increase in sens i 
t i v i t y . Theore t i ca l p red i c t i ons o f 
t he re la t ive s t r eng ths o f t he d e c a y s 
va ry f r o m 0 . 0 0 2 t o 0 . 0 0 4 . 

CERN 
Man-sized detector 

A n e w e x p e r i m e n t n o w be ing p re 
pared f o r t he LEAR L o w Energy 
A n t i p r o t o n Ring has a v e r y d i f fer 
en t l ook abou t it. F i rs t ly , i ns tead 
o f us ing an ex t rac ted b e a m o f an t i -
p r o t o n s in the ne ighbour ing exper 
imenta l hal l , JETSET wi l l s i t at t he 
LEAR r ing , t he p r o t o n t a r g e t s f o r 
t he c i rcu la t ing a n t i p r o t o n s c o m i n g 
f r o m a je t o f h y d r o g e n d r o p l e t s 
squ i r t ed ac ross the b e a m p ipe . 

In a d d i t i o n , t he cons t ra i n t s o f 
t he e x p e r i m e n t require a v e r y c o m 
pac t 'man -s i ze ' d e t e c t o r , on l y 
2 m e t r e s a c r o s s , ye t p r o v i d i n g a 
w i d e range of d e t e c t o r f u n c t i o n s . 
Th is is in m a r k e d c o n t r a s t t o the 

m a m m o t h p r o p o r t i o n s o f o the r 
gene ra l - pu rpose d e t e c t o r s . T o 
ach ieve i ts ob j ec t i ves J E T S E T has 
a d o p t e d severa l n e w a p p r o a c h e s 
w h i c h i ts des igne rs be l ieve cou ld 
be o f in te res t f o r e x p e r i m e n t s at 
p r o p o s e d g ian t superco l l i de rs 
w h e r e ex t r apo la t i ons o f ex is t ing 
t e c h n i q u e s cou ld lead t o ' d i nosau r ' 
d e t e c t o r s . 

A co l l abo ra t i on o f CERN, Frei
b u r g , Geneva , Genoa , I l l inois, J u -
l ich, M i n n e s o t a , Os lo , T e x a s and 
Uppsa la , J E T S E T has as i ts ma in 
phys i cs o b j e c t i v e s the s t u d y o f 
t he ann ih i l a t i ons 'o f p r o t o n s and 
a n t i p r o t o n s at l o w energ ies in to 
pa i rs o f (e lectr ical ly neutral) phi 
m e s o n s and in to pairs o f sho r t 
l ived neut ra l k a o n s , us ing b o t h 
po la r ized (sp in-or iented) and u n p o -
lar ized h y d r o g e n gas j e t s . 

T h e p r o d u c t i o n o f pai rs o f phi 
m e s o n s (con ta in ing s t range qua rk -
an t iquark pairs) f r o m the annih i la
t i ons o f p r o t o n s and a n t i p r o t o n s 
(con ta in ing on l y ' u p ' and ' d o w n ' 
qua rks and an t iquarks) i nvo l ves 
an i n te rmed ia te s ta te o f a l m o s t 
pure g l u o n s , t he carr iers o f t he 
in te r -quark f o r c e . T h e hope is t ha t 
de ta i led s t u d y o f t he phi pair s p e c 
t ra (deduced f r o m the decay o f 
each phi in to a pair o f cha rged 
kaons) w i l l reveal s igns o f hyb r i d 
s ta tes con ta in i ng g luons in add i t i on 
t o q u a r k s , o r t he long a w a i t e d 
' g lueba l l s ' — par t ic les con ta in ing 
on ly g l uons . Desp i te the success 
o f t he ( quan tum c h r o m o d y n a m i c s ) 
f ie ld t h e o r y o f qua rks and g l u o n s , 
t he expe r imen ta l ev idence f o r 
g l uons and g luon ic par t ic les is st i l l 
m e a g r e . LEAR cou ld help s ince it 
p r o v i d e s an in tense sou rce o f l o w 
ene rgy g l uons . 

J E T S E T w i l l a lso look at ann ih i 
la t ions p r o d u c i n g t w o sho r t - l i ved 
neut ra l k a o n s (each decay ing in to 
a pair o f c h a r g e d p ions) . C o m b i n e d 
w i t h i n f o r m a t i o n f r o m o the r LEAR 
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Insulating Materials with High Radiation 

Resistance 

The Swiss Insulating Works together with C E R N 
carried out detailed tests about the radiation resis
tance of numerous h igh voltage insulating ma
terials. The results publ ished in the " C E R N Publi
cation 85-02 of the Technical Inspection and Safe
ty C o m m i s s i o n " prove the usability of selected in
sulation under working condit ions with h igh radia
tion. A radiation dose of 5 x l 0 7 Gy affects only very 
little the break down voltage of our conductor in
sulating tape Grade 366.16 which consists of sami-
capor, g lass fabric and silicone resin. O u r h igh volt
age insulating material for motors and other elec
trical apparatus behaves similarly g o o d : Samica-
therm consist ing of samicapaper, g lass fabric and 
epoxyresin withstands a dose of l x l 0 8 G y and re
tains at the s a m e time 5 0 % of its original flexural 
strength. 

Your reliable partner 
for electrotechnical insulation problems 

WÊÊÈÊÈÊÊÈÈÊÈ 

The chambers in VETRONITE G-10 are manufactured and 
machined by 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 modif ied 

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

( ® Trade M a r k of PCK-Technology) 

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

O u r manufacturing p rogramme includes also 
Varnishes and Resins for the manufacture of electri
cal mach ines and for the electronic equipments 
with excellent dielectric and protective properties. 

We also obtained excellent results with our Lami
nates E p o x y Glass Cloth V E T R O N I T E G-10 and 
V E T R O N I T E G-ll as well as with E p o x y Glass Mat 
D E L M A T Radiation D o s e s of 1 0 7 G y for example 
lead not to a substantial loss of the mechanical 
properties. 
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e x p e r i m e n t s s t u d y i n g ann ih i la t ions 
p roduc ing pairs o f c h a r g e d k a o n s , 
th is w i l l p rov i de s ign i f i can t i ns igh ts 
in to the w a y m a t t e r and a n t i m a t t e r 
ann ih i la te , st i l l p o o r l y u n d e r s t o o d . 

For th is p h y s i c s , J E T S E T w i l l 
scan the m a s s ene rgy range be 
t w e e n 2 and 2 . 4 G e V , c o r r e 
s p o n d i n g t o a n t i p r o t o n b e a m m o 
m e n t a b e t w e e n 0 . 6 a n d 1.9 GeV . 
T h e e x p e r i m e n t w i l l sea rch f o r 
r esonances o f w i d t h s b e t w e e n 
1 and 2 0 0 M e V . 

Ini t ial ly, t he h y d r o g e n gas je t 
nozzle w i l l p r o d u c e s o m e 8 x 1 0 1 3 

a t o m s per c m 2 , s o t h a t 4 x 1 0 1 0 

a n t i p r o t o n s c i rcu la t ing in LEAR w i l l 
g i ve a hea l thy co l l i s ion ra te 
(1 GHz at a peak l u m i n o s i t y 
1 0 3 1 c m " 2 s~ 1). T h i s , t o g e t h e r w i t h 
f a s t (Megaher tz) t r i gge r i ng capab i l 
i t ies , g i ves g o o d sens i t i v i t y t o rare 
and in te res t ing s igna ls . For e x a m 
ple the phi pair s igna l , m a k i n g up 
on l y one in te rac t ion in a h u n d r e d 
t h o u s a n d , is st i l l e x p e c t e d t o reach 
a mi l l ion ove r a 2 5 d a y run . 

J E T S E T ' s size is d i c t a t e d b y 

o p t i m a l ope ra t i on o f t he gas je t 
m e c h a n i s m , by t he l im i ted f ree 
space at t he LEAR r ing , and by 
t h e need t o in te rcep t t he l o w ener
g y uns tab le k a o n s f r o m phi d e c a y 
b e f o r e t h e y in tu rn d i s i n teg ra te . 

Su r round ing t he b e a m p ipe w i l l 
be a t r acke r t o s p o t the par t i c les 
e m e r g i n g f r o m the co l l i s ions . W h i l e 
t he t r a c k i n g c h a m b e r s u s e d in c o l 
l ider d e t e c t o r s e x t e n d t o a m e t r e 
o r m o r e a round the b e a m p ipe , 
t h e rad ius o f J E T S E T ' s t r acke r is 
on l y 10 c m . T h e des ign uses th ree 
layers o f s i l i con m i c r o s t r i p s in ter
leaved w i t h ' s t r a w ' c h a m b e r s o f 
t h e t y p e used w i d e l y at t h e PEP 
co l l ider at S t a n f o r d . 

S i l i con m i c r o s t r i p s ( n o w a d a y s 
ind iv idua l ch ips severa l c e n t i m e t r e s 
a c r o s s con ta in u p w a r d s o f a t h o u 
s a n d sens i t i ve s t r i ps s p a c e d by 
2 5 m ic rons ) have a l ready d e m o n 
s t r a t e d the i r capabi l i t ies in f i xed 
t a rge t e x p e r i m e n t s search ing f o r 
sho r t - l i ved par t i c les , and the i r 
use is be ing e x t e n d e d t o co l l ider 
d e t e c t o r s . 

FLUX RETURN 

SOLENOID 

TRIGGER COUNTERS 

F A S T RICH 

INNER T R A C K E R 

(Si MICRO S T R I P S 

+ S T R A W C H A M B E R S ) 

G A S JET 

JETSET 
LEP M A N 

J E T S E T ' s s i l i con ' m i c r o t r a c k e r ' 
w i l l p i ck up t h e p o i n t s a long t he 
t r a c k s o f t h e e m e r g i n g par t ic les 
f o r p rec ise m e a s u r e m e n t o f the i r 
m o m e n t a . 

B e t w e e n t he s i l icon w a f e r s w i l l 
be t w o a r rays , each fou r layers 
d e e p , o f s t r a w c h a m b e r s t o help 
p i npo in t t h e h i ts in t he m i c r o s t r i p s , 
t o p r o v i d e t he ma in input t o t he 
o f f - l ine t r a c k recogn i t i on and t o 
p r o v i d e f a s t t r i gge r ing i n f o r m a t i o n . 
T h e s e c h a m b e r s cons i s t o f 7 m m 
d i a m e t e r a lumin ized my la r s t r a w s 
con ta i n i ng a s ing le 2 0 m i c r o n res is 
t i ve w i r e . T h e s e are we l l a d a p t e d 
t o d i f f i cu l t g e o m e t r i e s and have 
s h o w n t h e m s e l v e s t o be rel iable 
and re la t ive ly s imp le t o c o n s t r u c t . 

J E T S E T m u s t d i sc r im ina te qu i ck 
ly b e t w e e n p i ons and k a o n s . Th i s 
w i l l be hand led by a 10 c m th i ck 
Ring Imag ing C h e r e n k o v (RICH) 
c o u n t e r w i t h l iqu id f r e o n rad ia to r , 
and a f a s t and c o m p a c t p h o t o s e n 
s i t ive c h a m b e r cons i s t i ng o f a m u l 
t i w i r e p r o p o r t i o n a l c h a m b e r w i t h 
pad readou t . T h e ou te r sur face o f 
t he RICH w i l l be c o v e r e d w i t h a 
f ine ar ray o f sc in t i l l a to rs f o r t r i g 
ge r ing . 

T h e init ial e x p e r i m e n t p lans t o 
inc lude a lead /sc in t i l l a t i ng f ib re 
e l e c t r o m a g n e t i c ca lo r ime te r and a 
so leno id w i t h t w o separa te co i ls 
(for gas je t access) . S u b s e q u e n t 
u p g r a d e s cou ld inc lude an e lec t ro 
magne t i c ca lo r ime te r us ing BGO 
c rys ta l s and a h igh f ie ld super 
c o n d u c t i n g so l eno id p rov id i ng 
3 -6 Tes la . 

A s LEAR c a n n o t be s imu l 
t aneous l y o p t i m i z e d f o r gas je t 
runn ing and f o r ex t rac t i on o f ex te r 
nal b e a m s , J E T S E T w o u l d need 
the mach ine t o i tsel f . First o p e r a 
t i on is f o r e s e e n f o r 1 9 9 0 . 

The JETSET experiment for the LEAR Low 
Energy Antiproton Ring at CERN — a 
man-sized detector! 
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Physics Research 
Instrumentation 

- Research & Development 
-Electronics Design 

-Application & Software Engineering 
LeCroy is seeking several Physicists and Electronic Engineers 
with design experience in one or more of the following: 

•N IM and CAM AC Electronics 
•FASTBUS Hardware/Software 
•Dedicated Data Acquisition Systems 
•Signal Conditioning and Processing 

(Analog and Digital) 
•VME 

•Hybrid, Gate Array and 
Monolithic Design 

•SPICE and Logic Simulation 
•FORTRAN and C Programming 

Please call Dr. Werner Farr in New York at (914) 578-6027 
or send your resume to Attn: Dr. Werner Farr, LeCroy 
Corporation, Dept. G, 700 South Main Street, Spring Valley, 
New York 10977 U.S.A. 

An Equal Opportunity 
Employer, M/F LeCroy 

Innovators in Instrumentation 

I Conseil technique 
Design 
Construction 

I Fabrication complète 
I Traitement de surface 
I Montage 
Assurance de la qualité 
I Transport 

Département de tôlerie industrielle 

2072 Saint-Blaise 
Tél. 038 33 23 23 
Télex 952 771 fael ch 
Telefax 038 33 72 78 

Neuchâtel 

Une société du groupe PMIYîal 

UNIVERSITY OF OXFORD 
Department of Nuclear Physics 

ELECTRONICS ENGINEER -
Research S u p p o r t Grade 1A 

Salary £ 8 , 0 2 0 - £ 1 2 , 7 8 0 (Under R e v i e w ) 

A v a c a n c y ex is ts in an es tab l i shed p o s t f o r an Elec
t r on i cs Engineer t o w o r k o n t he d e v e l o p m e n t o f a 
w i d e range of e lec t ron ic p ro j ec t s a s s o c i a t e d w i t h 
e x p e r i m e n t s in nuclear and par t ic le phys i cs . Expe
r ience o f m o d e r n ana logue and d ig i ta l t echn iques is 
essent ia l and exper ience o f nuclear a n d / o r par t ic le 
phys i cs w o u l d be an a d v a n t a g e . A p p l i c a n t s shou ld 
be qual i f ied t o BSc. leve l . 

A p p l i c a t i o n s g iv ing deta i ls o f qua l i f i ca t ions and 
expe r ience , and inc lud ing t he n a m e s and a d d r e s 
ses o f t w o re fe rees , shou ld be sen t t o 

T h e G e n e r a l A d m i n i s t r a t o r , 
D e p a r t m e n t of N u c l e a r Phys ics , 
K e b l e R o a d , 
O x f o r d , O X 1 3 R H , 
England 

t o arr ive by 13 th M a y 1 9 8 7 . 
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Trapping nuclei 
T r a p p e d ' par t ic les can be s t u d i e d 
a l m o s t at leisure and m a n y a c c u 
rate m e a s u r e m e n t s m a d e , as l ong 
as the par t ic les are s tab le . Such 
ion t raps cap tu re par t i c les us ing a 
su i tab le a r rangemen t o f e lec t r ic 
and magne t i c f ie lds . In t he Penn ing 
t r a p , f o r e x a m p l e , an ar ray o f hy 
perbo l ic e lec t rodes g i ves an equ i 
l ib r ium po in t w h e r e t h e par t i c les 
can s i t , p r e v e n t e d f r o m s l i pp ing 
o f f by a s t r o n g axial m a g n e t i c f i e l d . 
T h e s e techn iques are u s e d in ex 
pe r imen ts at t he LEAR L o w Energy 
A n t i p r o t o n Ring t o s t u d y a n t i p r o 
t o n s (see N o v e m b e r 1 9 8 6 i ssue , 
page 25 ) . 

For nuclear p h y s i c s , i s o t o p e t r a p 
p ing pe rm i t s de ta i led s p e c t r o s c o p y 
and prec is ion m e a s u r e m e n t s . Ex
t e n d i n g t hese s tud ies t o rare u n 
s tab le i s o t o p e s requ i res t h a t nucle i 
f r o m a su i tab le sou rce have f i r s t 
t o be i so la ted , c o o l e d and g u i d e d 
in to the t r a p . 

A t e a m f r o m Mainz (Germany) 
and McGi l l (Canada) w o r k i n g at 
CERN's ISOLDE on- l ine i s o t o p e 
separa to r s u c c e e d e d in l oad ing a 
Penning t r ap w i t h h igh ly uns tab le 
i s o t o p e s and measu r i ng the i r 
m a s s e s f r o m the c y c l o t r o n f r e 
quency o f t he s t o r e d i ons . 

Beams o f neu t ron -de f i c i en t s t r o n 
t i u m and rub id ium i s o t o p e s w i t h 
hal f - l ives d o w n t o 3 .7 m i n u t e s 
w e r e supp l ied by ISOLDE, w i t h 
y ie lds up t o 1 0 1 1 ions per s e c o n d . 
A f i rs t Penning t r ap w a s used t o 
bunch the c o n t i n u o u s ion b e a m , 
and the bunches w e r e e l e c t r o s t a 
t ica l ly gu ided in to a s e c o n d t r a p . 

T h e c y c l o t r o n resonance p rope r 
t ies o f t hese s t o r e d ions w e r e ac
cura te ly m e a s u r e d f r o m the i r d r i f t 
ra tes in an ex te rna l m a g n e t i c f ie ld 
af ter exc i t ing t h e m w i t h 2 0 0 mi l l i 
s e c o n d rad io f requency pu lses and 
nudg ing t h e m ou t o f t h e t r a p w i t h 

Set-up used at the ISOLDE on-line isotope 
separator at CERN to measure the masses 
of highly unstable isotopes. 

/ / / / / / / / / / / / A i ////////////A 

I 
CD 

O 

O 

channel plate detector 

drift tube 

T R A P 2 

CRY0 PUMP 

t ransfer 
section 

— TRAP 1 

TURBO 

I S O L D E 
beam I i n 2 

an app l ied v o l t a g e . 
T h e m e t h o d has cons ide rab le 

po ten t ia l f o r fu r the r p rec is ion 
m e a s u r e m e n t s o f uns tab le i so 
t o p e s , p i ck ing up m a s s d i f f e rences 

as smal l as 2 5 0 k e V . A s we l l as 
i s o t o p e s supp l i ed d i rec t ly by the 
sepa ra to r , t he t echn ique cou ld 
a lso be used f o r daugh te r nuclei 
f o r m e d in s u b s e q u e n t decays . 
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Physics monitor 

Preparations at CERN for the testing of a 
prototype liquid argon chamber for the 
Icarus solar neutrino detector to be installed 
in the Italian underground Gran Sasso 
Laboratory. 

(Photo CERN 512.2.87) 

Solar neutrinos 
Act 2 
T w o pr inc ipa l p laye rs , Gal lex and 
Icarus, are n o w p repar ing f o r t he 
s e c o n d act o f t he g rea t Solar Neu
t r i no m y s t e r y , se t in t h e n e w Gran 
Sasso u n d e r g r o u n d L a b o r a t o r y in 
I taly. T h e s e e x p e r i m e n t s cou ld 
t h r o w n e w l ight on f u n d a m e n t a l 
phys i cs q u e s t i o n s , inc lud ing our 
unde rs tand ing o f t he neu t r i nos 
reach ing us f r o m the t h e r m o n u c l e a r 
fu rnace o f t he s u n ' s in ter ior . 

T h e s e so lar neu t r i nos have sev 
eral phys i cs a t t r ac t i ons . A f t e r 
m a n y decades o f s t u d y , t he en ig 
mat i c neu t r ino s t u b b o r n l y re fuses 
t o y ie ld up i ts sec re t s . W h i l e m u c h 
k n o w l e d g e and u n d e r s t a n d i n g has 
been accumu la ted s ince W o l f g a n g 
Pauli p o s t u l a t e d tha t ' i nv i s ib le ' 
mass less par t ic les w e r e ca r ry ing 
of f ene rgy in nuclear be ta d e c a y , 
m a n y q u e s t i o n s rema in unan 
s w e r e d . Do t h e y have m a s s ? Do 
the d i f fe ren t neu t r ino t y p e s rema in 
i m m u t a b l e , or d o t h e y m i x ? 

T h e s u n ' s co l l ima ted b e a m o f 
l o w energy neu t r i nos t r a v e r s e s a 
long d i s tance be fo re reach ing a 
te r res t r ia l d e t e c t o r , and cou ld 
reveal sub t le n e w e f f ec t s . 

A s t r o p h y s i c i s t s th ink t h e y under 
s tand h o w the sun bu rns and c o n 
f i den t l y po in t t o a ' S t a n d a r d M o d e l ' 
o f so lar t he rmonuc lea r p r o c e s s e s . 
A s a c o n v e n i e n t and easi ly o b s e r v 
able s tar , t he sun p r o v i d e s va luab le 
input f o r p ic tu res o f ste l lar e v o l u 
t i o n . 

T h e init ial so lar neu t r ino c lues 
c a m e in A c t 1 o f t h e m y s t e r y , a 
long m o n o l o g u e f o r Ray Dav ies ' 
epic s t u d y se t in t h e H o m e s t a k e 
mine in S o u t h D a k o t a . Th is m o n i 
t o r e d neu t r i no - i nduced t r ans fo r 
m a t i o n s o f ch lor ine nuclei i n to ar
g o n in hund reds o f t o n s o f ch lo 
r ine-r ich d ry c lean ing f l u id . 

A f t e r m o r e t han 6 0 e x p o s u r e s 
ove r f i f t een yea rs , th i s e x p e r i m e n t 
d o e s n o t f i nd as m a n y so lar neu 
t r i nos as the s t a n d a r d t h e o r y p re 
d i c t s — h e n c e t he 'so lar neu t r i no 
puzz le ' . 

H o w e v e r phys i c i s t s are c o n f i d e n t 
tha t t he sun is p u m p i n g ou t neu t r i 
nos at the p red i c t ed ra te . Either 
t he so lar par t ic les are no t p i c k e d 
up by a ch lo r i ne -based d e t e c t o r , 
or s o m e t h i n g h a p p e n s t o t h e m 
be fo re t h e y reach t he ea r th . A c 
co rd i ng t o recen t r esonan t neu t r ino 
osc i l la t ion ideas , neu t r ino t y p e s 
cou ld change as t h e y pass t h r o u g h 
m a t t e r , so a d e t e c t o r l ook i ng f o r 
a spec i f i c neu t r ino s igna l m i g h t 
f i nd s o m e t h i n g e lse. 

T h e Gallex e x p e r i m e n t , a co l la 
bo ra t i on o f sc ien t i s t s f r o m B r o o k -
h a v e n , He ide lbe rg , Kar ls ruhe , Sa-
c lay , G renob le , N ice , M i l an , R o m e 
and R e h o v o t , w i l l use 3 0 t o n s o f 
ga l l i um, be t te r su i ted t han ch lo r ine 
t o t h e s p e c t r u m o f so la r neu t r i nos . 
T h e s e w o u l d be d e t e c t e d rad io -
chemica l l y t h r o u g h t r ans i t i ons o f 
ga l l ium nuclei i n to g e r m a n i u m , and 
the t echn ique w a s pu t t h r o u g h i ts 
paces in a p i lo t s t u d y us ing 
1.5 t o n s o f ga l l i um. 

M e a n w h i l e a Sov ie t t e a m is p re 
par ing a neu t r i no e x p e r i m e n t us ing 
ga l l ium in a tunne l in t h e Caucasus . 
Ideas o n ga l l ium d e t e c t o r s had 
been a r o u n d f o r s o m e t i m e bu t 
r ema ined a d r e a m unt i l ga l l ium 
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EUROPEAN SYNCHROTRON 
RADIATION FACILITY 

IN GRENOBLE 

ACCELERATOR SCIENTISTS 
AND ENGINEERS 

The ESRF is a state-of-the-art synchrotron radiation source that will be 
built in Grenoble (France). The facility is dedicated to covering the needs 
of the European scientific community in the X-ray part of the electro
magnetic spectrum. 

The accelerator part consists of: 
— an 850 metre circumference storage ring with a large number of 

straight sections to accommodate wiggler and undulator sources; 
— a fast cycling synchrotron used as an injector for the storage ring; 
— a 400 MeV positron preinjector. 

The team in charge of final design and construction of the ESRF is being 
completed. Several employment opportunities will be available soon for 
young and senior scientists or engineers. The next available positions 
are open on Linac — Synchrotron — Radio Frequency — Insertion 
Devices — DC and Pulsed Power Supplies. 

Relevant experience in hardware design and technology associated 
with the components of this type of machine would be appreciated. 
Initial salary will depend upon qualifications. 

Curriculum vitae, resume of professional experience, brief description 
of field of interest and date of availability and names of three referees 
should be forwarded, before June 15th to: 

The Head of Administration 
REF/ASE 
European Synchrotron Radiation Facility 
BP 220-38043 Grenoble cédex 
(France). 
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European Organization for Nuclear Research 

Organisation Européenne pour la Recherche Nucléaire 

European Laboratory for Particle Physics 
Laboratoire Européen pour la Physique des Particles 

The Experimental Physics Division intends to make an 
appointment to the position of a 

PHYSICIST 
in experimental particle physics research. Candidates are 
expected to have an excellent record of successful work 
in this field, and to have the ability to provide leadership. 
Preference will be given to candidates under 38 years of 
age. The appointment will be made for a fixed term, and 
may subsequently become permanent. 

The holder will play an important role in all aspects of the 
conception and design of experiments, and of the con
struction and the operation of detectors, and the devel
opment of on-line and off-line software and the analysis 
of data. 

Please send letters of application, including the names of 
three referees, list of publications, a brief curriculum vitae 
and a brief description of research interests, to the 

Leader of the 
Experimental Physics Division, 
CERN 
1211 Geneva 23, 
Switzerland 

quoting reference EP/RE, before 15.6.87. 

IST ITUTO NAZIONALE Dl FISICA NUCLEARE 

( I .N .F .N. ) 

LABORATORI NAZIONALI Dl LEGNARO 

TWO POST-DOCTORAL FELLOWSHIPS 
IN EXPERIMENTAL NUCLEAR 

STRUCTURE PHYSICS 
Applications are invited for the above posts which are now 
vacant and are funded by the I.N.F.N. for the period 1 October 
1987 — 30 September 1988. The fellowships are only open to 
non-italian citizens. The deadline for applications is 15 May 
1987. The successful candidates will be expected to initiate and 
assist with research at the XTU Tandem Van de Graaff, wich is 
now operational at the National Laboratories of Legnaro (Pa
dua). 
Applicants are expected to hold a Ph. degree in nuclear structure 
physics and should have an aptitude for pursuing research in 
experimental physics. The salary will be 24 000 000 italian lire 
gross per annum corresponding to 1 600 000 net italian lire per 
month, plus travel expenses from home institution to Legnaro 
and return. 
The cost of medical insurance is charged to students, as well as 
for any dependants staying in Italy. Insurance is obligatory either 
with a private scheme or through national health insurance which 
is equivalent to 7,5% of gross income, except in the case of 
other existing international agreements. 
Applications with a full C.V., the names of two referees and 
possibly a letter of introduction from a senior scientist should be 
sent to : 

Prof. Pietro DALPIAZ 
Director 
Laboratori Nazionali 
di Legnaro dell'l.N.F.N. 
V. Romea, 4 
35020 LEGNARO (Padova) ITALY 

Phone: 049/641200 
Telex: 430384 LNL I 

UNIVERSITY OF OXFORD 
Department of Nuclear Physics 

PHYSICST/PROGRAMMER 
Research S u p p o r t Grade 1 A 

Sa lary £ 8 . 0 2 0 - £ 1 2 , 7 8 0 (Under R e v i e w ) 

A v a c a n c y ex is ts f o r a p h y s i c i s t - p r o g r a m m e r t o 
p r o v i d e s o f t w e a r s u p p o r t f o r Nuclear S t ruc tu re re
sea rch , inc lud ing e x p e r i m e n t us ing t h e Nuclear 
S t ruc tu re Faci l i ty at Daresbury . Pre ference w i l l be 
g iven t o cand ida tes w i t h a b a c k g r o u n d in nuclear 
phys i cs a n d / o r exper ience w i t h V A X or GEC c o m 
pu te rs . T h e p o s t w i l l be f o r a th ree year pe r iod in t he 
f i rs t i ns tance . 

A p p l i c a t i o n s g i v ing de ta i l s o f qua l i f i ca t ions and 
expe r ience , and inc lud ing the n a m e s and a d d r e s 
ses o f t w o re fe rees , shou ld be sen t t o 

T h e G e n e r a l A d m i n i s t r a t o r , 
D e p a r t m e n t of N u c l e a r Phys ics , 
K e b l e R o a d , 
Oxford 0 X 1 3 R H 
England 

t o arr ive by 1 3 t h M a y 1 9 8 7 . 

POSTDOCTORAL RESEARCH 
ASSOCIATE 

Intermediate Energy Physics 

T h e Ins t i tu te f o r In te rmed ia te Energy Phys ics o f t he 
ETH-Zur ich inv i tes app l i ca t ion f o r a p o s t o d o c t o r a l 
research assoc ia te . 

Th is p o s i t i o n , w h i c h is avai lab le i m m e d i a t e l y , i n vo l 
ves research in f e w nuc léon p r o b l e m s us ing p o 
larized b e a m s and t a r g e t s at S IN. 

Cand ida tes shou ld have exper ience in i n te rmed ia te 
energy or nuclear phys i cs us ing f a s t e lec t ron ics and 
c o m p u t e r s (PDP 1 1 , V A X ) . 

T h e pos i t i on w i l l be f o r th ree yea rs w i t h t h e p o s s i 
bi l i ty o f a r e n e w a l . 

In te res ted cand ida tes shou ld s e n d the i r r esume 
and ar range t o have t w o le t te rs o f r e c o m m e n d a t i o n 
sen t t o 

Professor W . Grueb le r , 
I n s t i t u t e for 
I n t e r m e d i a t e Energy Phys ics , 
E T H - H ô n g g e r b e r g , 
C H - 8 0 9 3 Z u r i c h , 
S w i t z e r l a n d . 
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Confronting a fifth force at Moriond — left 
to right standing, Riley Newman (Irvine), 
John Moffat (Toronto), Frank Stacey 
(Queensland) ; seated, Peter Thieberger 
(Brookhaven), Frederick Raab (Washington) 
and Ephraim Fischbach (Purdue). 

(Photo Pascal Dolémieux) 

t e c h n o l o g y began t o d e v e l o p . 
T h e Icarus e x p e r i m e n t led b y 

Car lo Rubbia w i l l use an i m a g i n g 
d e t e c t o r us ing 6 5 0 0 t o n s o f l iqu id 
a r g o n t o l ook a t , a m o n g o the r 
t h i n g s , neu t r i no - i nduced e v e n t s . 
T h e s e w i l l be o f t w o k i n d s — n u 
clear a b s o r p t i o n p r o d u c i n g reco i l 
e l ec t r ons , and d i rec t s ca t t e r i ng o f f 
e l ec t rons . 

If the s t a n d a r d m o d e l o f t he sun 
is co r rec t and the neu t r i nos are 
una f fec ted by the i r p a s s a g e 
t h r o u g h the solar in ter io r , severa l 
t h o u s a n d de tec tab le neu t r i no -e lec 
t r o n sca t te r i ngs per year s h o u l d 
be p r o d u c e d , so tha t inc is ive re
su l ts shou ld e m e r g e re la t ive ly 
qu ick l y , reveal ing bas ic neu t r i no 
i n f o rma t i on such as m i x i n g leve ls 
and m a s s d i f fe rences . 

W o r k is u n d e r w a y at CERN t o 
c o m p l e t e t es t i ng o f a p r o t o t y p e 
l iquid a rgon de tec to r . 

Looking 
for new physics 

Deep ins igh ts f r o m p o w e r f u l n e w 
theo r ies can g ive t he i m p r e s s i o n 
tha t phys i cs is all u n d e r s t o o d . Such 
c o m p l a c e n c y w a s s w e p t as ide at 
a recent w o r k s h o p in t h e M o r i o n d 
ser ies , held earl ier th is year in t h e 
French alp ine s ta t i on o f Les A r c s , 
w h e r e a t t en t i on f o c u s e d o n t he 
search f o r n e w and exo t i c p h y s i c s . 
W i t h the M o r i o n d t r ad i t i on o f br ie f 
p resen ta t i ons , the re w a s no s h o r t 
age o f phys i cs c a n d i d a t e s . T h e y 
ranged f r o m p h e n o m e n a st i l l r e c o n 
ci lable w i t h t o d a y ' s S t a n d a r d M o d 
el — neut r ino m a s s e s , v i o l a t i on o f 
c o m b i n e d charge c o n j u g a t i o n and 
mi r ro r (CP) s y m m e t r y — t o m o r e 
unconven t i ona l poss ib i l i t i es , i nc lud 
ing n e w f o r c e s and d e p a r t u r e s 
f r o m long cher i shed N e w t o n i a n 
ideas. 

In t e s t s o f t he basic s y m m e t r i e s 
o f p h y s i c s , searches f o r t i m e rev
ersal non- invar iance (so t h a t ac t i on 
rep lays o f par t ic le i n te rac t ions 
cou ld n o t be run b a c k w a r d s ) c o n 
t inue in a t o m i c phys i cs ( tes t ing 
e lect r ic d ipo le m o m e n t s o f a t o m s : 
the p resen t l imi ts o f 1 0 " 2 6 e . cm 
cou ld be e x t e n d e d ou t t o 1 0 " 3 3 ) 
and nuclear phys ics (neut ron e lec
t r ic d ipo le m o m e n t m e a s u r e m e n t s 
at t he Ins t i tu t Laue-Langev in , Gre
nob le and resonan t neu t ron sca t 
te r ing co r re la t i ons at Len ingrad) . 

A w h o l e day at t he w o r k s h o p 
w a s g i ven ove r t o ve ry h igh ene rgy 
g a m m a ray (photon) sou rces f r o m 
ou te r space ( rev iewed by D. Fegan 
o f Dubl in) and t o m u o n d e t e c t i o n 
u n d e r g r o u n d , and the i r poss ib le 
co r re la t i on . T h e m u o n s igna ls seen 
in d i f fe ren t e x p e r i m e n t s ( r e v i e w e d 
by G. Chard in o f Saclay) s e e m t o 
need a t i m e label . T . S tanev o f 
De laware ma in ta ined tha t t h e ex
t r e m e ene rgy g a m m a s f r o m C y g -
nus X - 3 remain a cha l lenge, and 
t rans ien t bu rs t s have been seen 
in o the r sou rces . T o se t t le t h e 
po in t , c o n t r i b u t i o n s f r o m i m p r o v e d 
d e t e c t o r s w i l l be w e l c o m e . 

T h e as t r ophys i ca l ev idence f o r 
' da rk m a t t e r ' iner t mater ia l m a k i n g 
up t he bu lk o f t he un iverse — is 
o v e r w h e l m i n g ( M . Lachieze Rey o f 
Sac lay) , and a n e w e f fo r t is be ing 
m o u n t e d t o d e t e c t i t , w h a t e v e r it 
m i g h t be — w e a k l y in te rac t ing 
m a s s i v e par t i c les ( W I M P S ) , neu t r i 
n o s , a x i o n s , s t r o n g l y in te rac t ing 
par t i c les , T h e n e w e x p e r i m e n t s 
( cove red by P. S m i t h o f Ru the r fo rd 
A p p l e t o n and B. Sadou le t o f Ber
keley) n o w be ing bui l t w i l l need a 
f e w yea rs be fo re t h e y p r o d u c e 
resu l ts . Recent a l te rna t ive exp lana
t i o n s o f da rk m a t t e r in t e r m s o f 
m o d i f i c a t i o n s t o N e w t o n i a n m e 
chan ics at ex t raga lac t i c sca les 
s e e m ru led o u t by c o s m o l o g i c a l 
da ta (T. Jol icoeur o f Saclay) . 

C o n t r o v e r s y st i l l rages o n l im i ts 
f o r t he m a s s o f t he e l ec t r on - t ype 
neu t r i no . N e w l im i ts o n doub le 
be ta d e c a y s e e m t o rule ou t recen t 
n e w s p a p e r r e p o r t s o f a n e w 
par t i c le . 

A . S m i r n o v f r o m the Sov ie t 
Un ion d e s c r i b e d n e w osc i l la t ion 
ca lcu la t ions w i t h imp l i ca t i ons f o r 
so lar neu t r i nos . A n o t h e r poss ib le 
exp lana t i on f o r t h e m iss i ng so lar 
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People 
and things 

neu t r i nos is p r o v i d e d by hav ing 
W I M P s in the s u n ' s in ter ior . 
W I M P s cou ld a lso exp la in t h e o b 
s e r v e d p ressu re m o d e s o f t h e sun 
(C. Frohl ich) . 

Gal l ium d e t e c t o r s are n o w be ing 
c o n s t r u c t e d t o a t t ack t h e so la r 
neu t r ino q u e s t i o n (see p rev i ous 
ar t ic le) . S. P. M i k h e y e v d e s c r i b e d 
l imi ts o n the f lux o f a t m o s p h e r i c 
neu t r i nos a b o v e 3 0 M e V m e a s u r e d 
at Baksan in t h e Sov ie t U n i o n , o n e -
th i rd t h e level o f t he c lass ic B r o o k -
haven (chlor ine) so lar neu t r i no 
s t u d y . Other so la r neu t r i no d e t e c 
t o r s w e r e a lso d e s c r i b e d . 

R o b e r t o Peccei r e v i e w e d 
searches f o r n e w par t i c les and 
exo t i ca — s u p e r h e a v y a t o m s , 
q u a r k s , m a g n e t i c m o n o p o l e s , sel f -
cha rge c o n j u g a t e (Majorana) neu 
t r i n o s , a x i o n s , e tc . 

T h e m o n o e n e r g e t i c p o s i t r o n 
e m i s s i o n seen in heavy ion co l l i 
s i ons at D a r m s t a d t (see Ap r i l 1 9 8 6 
issue , page 2 2 ) has been c o n 
f i r m e d f o r a va r ie t y o f nuc le i , and 
the re has been m u c h d i s c u s s i o n 
o f a neut ra l 1.8 M e V par t i c le . Th i s 
w a s n o t seen in a b e a m d u m p 
e x p e r i m e n t at t h e b ig S t a n f o r d 
l inac. 

A n o t h e r t a l k i ng po in t w a s B jo rk -
e n ' s c o n t e n t i o n tha t t h e H iggs m e 
c h a n i s m in t h e e l e c t r o w e a k p ic tu re 
(wh i ch a c c o u n t s f o r t h e d i f fe ren t 
behav iou r o f e l e c t r o m a g n e t i c and 
w e a k nuclear fo rces ) cou ld be 
ca l led a ' f i f th f o r c e ' , r iva l l ing t he 
o the r f o r c e s in i ts c o m p l e x i t y . 

Final ly, a w h o l e d a y w a s g i ven 
ove r t o searches f o r v i o l a t i ons o f 
N e w t o n i a n m e c h a n i c s ( ' w h o ' s 
a f ra id o f Isaac N e w t o n ? ' cha l lenged 
A l v a r o de Rujula), w h e r e t he re have 
been s u g g e s t i o n s t h a t geophys i ca l 
g rav i t y m e a s u r e m e n t s can d i f fe r 
f r o m t h o s e in the l abo ra to r y . Sev 
eral n e w resu l ts have a p p e a r e d , 
bu t t he s i tua t ion rema ins unse t t l ed 
p e n d i n g fu r the r resu l ts . T w o n e w 

e x p e r i m e n t s a lso p lan t o measu re 
t h e pul l (or push?) o f g rav i t y o n 
a n t i p a r t i c l e s — p o s i t r o n s ( W . Fair-
bank) and a n t i p r o t o n s at LEAR. 

From G. Fontaine and L. Oliver 

Louis de Broglie 1892-1987 

Louis de Broglie 

One of the few remaining links 
with the birth of quantum mechan
ics was broken when Louis de 
Broglie died in March at the age 
of 94. By the early 1920s, the 
photoelectric and Compton effects 
had demonstrated the particle pro
perties of radiation, and de Broglie 
in his 1924 thesis 'Recherches sur 
la théorie des quanta' postulated 
that particles should have wave 
properties. Electron diffraction was 
discovered soon afterwards, and 
the stage was set for modern 
quantum mechanics. De Broglie 
received the physics Nobel Prize 
in 1929. 

His message to the European 
Cultural Conference in Lausanne 
in 1949 called for the establish
ment of a Laboratory where Euro
pean States could collaborate in 
research beyond the means of 
individual nations. From this germ 
of an idea CERN was to grow. 

UK Institute of Physics Awards 

Among the recipients of UK Insti
tute of Physics Awards this year 
are two former chairmen of the 
UK Science Research Council (now 
the Science and Engineering Re
search Council); Lord (Brian) Flow
ers (1967-73) receives the Glaze-
brook Prize and Sir Sam Edwards 
(1973-77) the Guthrie Prize. In 
addition, Michael Green of Lon
don 's Queen Mary College is 
awarded the Maxwell Prize for his 
major contributions to supersym-
metric string theories, and Stephen 
Hawking of Cambridge the Paul 
Dirac Prize for his many outstand
ing contributions to cosmological 
theory. 
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Stanford Collider 
milestone 

On 27 March, 47 GeV beams 
of electrons and positrons 
reached the interaction point 
of the new Stanford Linear 
Collider (SLC) on the same 
machine pulse (simultaneous
ly). The Mark II detector will 
shortly move into the beams, 
and work in the meantime 
has concentrated on reducing 
the beamspot size, increasing 
the positron intensity, and 
many other refinements to 
ensure stable and efficient 
operation. 

On 27 March, electrons (left) and positrons 
were brought together for the first time in 
the new SLC Stanford Linear Collider. 

Fermilab reorganization 

Following a five-year stint as Head 
of Fermilab's Accelerator Division 
J. Ritchie Orr has joined the Tech
nical Support Section where he 
will be involved in the Laboratory's 
work for the proposed US Super
conducting Supercollider (SSC). 
Helen Edwards, formerly Deputy 
Head of the Accelerator Division, 
becomes Head of the Division. 
John Peoples, formerly Head of 
the Antiproton Source Department, 
replaces Helen Edwards as Deputy 
Head of the Accelerator Division. 
Gerald Dugan leaves his position 
as Head of Accelerator Systems 
for the Antiproton Source to take 
on Peoples' former responsibilities. 
Charles Ankenbrandt becomes 
Head of the Accelerator Theory 
Department, while former Head 
Lee Ten g joins the team designing 
a prototype medical proton-therapy 
accelerator for Loma Linda Univer
sity Medical Center (see December 
1986 issue, page 5). 

IUPAP General Assembly 

The XIX General Assembly of the 
International Union of Pure and 
Applied Physics (IUPAP) is to be 
held at the US National Academy 
of Sciences, Washington DC, from 
29 September - 3 October. The 
theme of the scientific programme 
will be 'Physics in a Technological 
World', reflecting the IUPAP Gen
eral Council's aim of emphasizing 
the role of industrial physics and 
improving relations between indus
trial and academic physics. This 
IUPAP event will be concurrent 
with the annual meeting of the 
Corporate Associates of the Amer
ican Institute of Physics. 

Advanced accelerator course 

The CERN Accelerator School is or
ganizing in collaboration with BES
SY (the Berlin electron synchrotron 
radiation centre) the second of its 
biennial two-week courses on ad
vanced accelerator physics. It will 
take place in West Berlin from 14-
25 September. Further information 
from Mrs. S. von Wartburg, CERN 
Accelerator School, CERN, 1211 
Geneva 23, Switzerland. Closing 
date is 1 June. 
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UNIVERSITY OF OXFORD 
Department of Nuclear Physics 

Applied Physicist/Engineer 
Research Support Grade 1A 
Salary £ 9 , 3 0 5 - £ 1 4 , 8 2 5 

A v a c a n c y ex is ts f o r an app l ied p h y s i c i s t / e n g i n e e r 
t o w o r k o n t he des ign and d e v e l o p m e n t o f a w i d e 
range o f d e t e c t o r p ro jec t s a s s o c i a t e d w i t h expe r i 
m e n t s in Nuclear and Part ic le Phys ics . A p p l i c a n t s 
shou ld be qual i f ied t o deg ree s t a n d a r d or t h e equ i 
va len t , and have exper ience a n d / o r in te res t in l o w 
dens i t y h igh p rec is ion s t r uc tu res , h igh e lect r ic f ie ld 
p r o b l e m s or h igh pur i t y gas t echn iques . 

T h e a p p o i n t m e n t w i l l be f o r a th ree year pe r i od in 
the f i rs t i ns tance . A p p l i c a t i o n s , g i v ing deta i ls o f 
qua l i f i ca t ions and expe r i ence , and inc lud ing t h e 
n a m e s and add resses o f t w o re fe rees , shou ld be 
sen t t o 

T h e G e n e r a l A d m i n i s t r a t o r , 
D e p a r t m e n t of N u c l e a r Phys ics , 
Keb le R o a d , 
O x f o r d , 0 X 1 3 R H 
England 

t o arr ive by 13 th M a y 1 9 8 7 

FACILITY OPERATIONS 
MANAGER 

The Department of Physics at the University of Illinois at Urbana-Cham-
paign has extended the deadline for applications for the Facility Opera
tions Manager position in its Nuclear Physics Laboratory. 
The successful applicant will be responsible for managing the day-to-day 
operation of our 100 MeV, 10 microamp, 100% duty factor electron 
accelerator, its associated experimental facilities, and its technical sup
port services. These services include an electronics shop, a machine 
shop, and drafting facilities. Our present accelerator is a 9-pass micro-
tron. A proposal for the construction of a new accelerator at Illinois (450 
MeV, 100 microamp, 100% duty factor) is pending before the NSF. 
The Manager will have a major role in the development, construction, and 
operation of this new facility. 
We seek an individual with technical expertise and aptitude, good judg
ment, and good management skills. Two (2) years of experience in 
management at a large-scale accelerator or similar highly technical facility 
is highly desirable. Minimum qualifications include an undergraduate 
degree in engineering or physical science. This is a full-time position on 
the UIUC academic professional staff. Salary will be competitive, depend
ing on training and experience. 
The starting date is Summer of 1987. 
For full consideration, applications should be receveid by July 1, 1987. 
Interviews may take place prior to the applications deadline; no final 
decision, however, will be made until after that date. 
For technical information, contact Professor Robert A. Eisenstein, Nu
clear Physics Laboratory, University of Illinois at Urbana-Champaign, 23 
Stadium Drive, Champaign, Illinois, 61820. USA. Telephone 217/333-
3190. 
To apply, please send resumes and the names of three references to 

Mr. Raymond F. Borelli (NFOM), 
Department of Physics, 
University of Illinois at Urbana-Champaign, 
1110 West Green Street, 
Urbana, Illinois, 6 1 8 0 1 , USA. 
Telephone 217/333-0570. 

The University of Illinois is an Affirmative Action/Equal Opportunity 
Employer. 

IST ITUTO NAZIONALE Dl FISICA NUCLEARE 

( I .N.F.N. ) 

TWO POST-DOCTORAL FELLOWSHIP 
IN EXPERIMENTAL PHYSICS 

in accelerator physics 
for non-italian applicants only. The duration of the fel
lowship is one year to be spent at the I.N.F.N. Laboratori 
Nazionali di Frascati, FRASCATI (Rome) Italy. 

The salary will be 24 000 000 Italian lire gross per annum 
corresponding to 1 600 000 net Italian lire per month plus 
travel expenses from home institution to Frascati and 
return. 

Applications are invited from accelerator physicists, to 
participate in the development programs on exist
ing machines (350 MeV e± Linac and 1.5 GeV storage 
ring ADONE) and in the design of new facilities (supercon
ducting R.F. cavities, single pass FEL experiments). 

The application deadline is May 15, 1987. 

Applicants should submit a curriculum vitae, including a 
list of publications and three letters of reference. 

Send applications and requests for further information 
to: 

Prof. Sergio Tazzari, 
Director of the 
Laboratori Nazionali di Frascati, 
Via E. Fermi, 
40 - 00044 FRASCATI (Rome) 
ITALY. 

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

Space 
(page) 

Va 

Actual size (mm) 
width by height 

185x265 
185x130 

90x265 
90x130 

Cost per insertion (Swiss Francs) 

insertion 

1950 

1150 

680 

1870 

1080 

620 

1800 

1020 

580 

10 
insertions 

1700 

940 

540 

These prices include no entitlement to special placing. 

Supplement for: 
— one additional colour 
— Covers: 
Covers 2 and 3 (one colour) 
Cover 4 (one colour) 
Publication date 
Closing date for 
positive films and copy 

1500 SwF 

2000 SwF 
2500 SwF 
1 st of month of cover date: 

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

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

These rates are effective for the year 1987. 

All enquiries to: 
Micheline FALCIOLA / CERN COURIER -
CH-1211 Geneva 23 Switzerland 
Tel. (022) 83 41 03 Telex 2 36 98 

CERN 
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Portugal at CERN 
19 - 22 May 1987 

Bidg 6 0 , 1 s t f loor 

w i t h t h e par t i c ipa t ion of t h e f o l l o w i n g f i r m s : 

ARSOPI — Indûstrias Metalûrgicas Arlindo S . Pinho, Lda 

Apartado 10 
P-3731 - VALE DE CAMBRA Codex 
Tel. : 056.42 511 Telex : 22568 arsopi p 

• Equipment for process industry • Industrial fittings and dish
ed ends • Stainless and heatproof steel foundry 

EFACEC — Empresa Fabril de Mâquinas Eléctricas, S A 

Rua Rodrigo da Fonseca, 76 — 3° 
P-1002 - LISBOA Codex 
Tel.: 01.530 161 Telex: 12124 efalisp 

• Electric motors, industrial process ventilators, pumps for 
industry, power and distribution transformers, industrial • elec
tronics, industrial data processing, industrial robotics, industrial 
automation. 

FNAC — Fâbrica Nacional de Ar Condicionado U.C.R.L 

Estrada da Outorela, Lotes 20 e 21 
Carnaxide 
P-2795 - LINDA-A-VELHA 
Tel.: 01.218 33 67/8 /9 /70 Telex: 18276 arfnac p 

• Room air conditioners • Horizontal and vertical air cooled or 
self-contained air cooled units • Vertical self contained water 
cooled units • Air handling units, etc. 

MAGUE — Construçôes Metalomecânicas Mague, SARL 

Estrada Nacional 10 
P-2616 ALVERCA Codex 
Tel.: 0 1 . 258 20 40 Telex: 12642 mague p 

• Lifting and handling equipment • Power production equip
ment • industrial plants and equipment • Erection works 

SEPSA - Sociedade de Construçôes Electro-Mecânicas, SARL 

Apartado 8 
LECA DO BALIO 
P-4466 - S. MAMEDE DE INFESTA Codex 
Tel.: 02. 951 16 16 Telex: 22 616 sepsa p 

• Lifting and handling equipment • Power production equipment 
• Industrial plants and equipment • Erection works • Railway 
wagons • Structural steel work • Electrical machines (hydroge-
nerators, turbo-generators, generators, synchronous and induc
tion motors, etc.) 

SOREFAME — Sociedades Reunidas de Fabricates Metâlicas, 
SARL 

Apartado 5 
P-2701 - AMADORA Codex 
Tel.: 0 1 . 97 60 51/97 87 30 Telex: 12608/16101 sorfam p 
Telefax: 0 1 . 97 98 35 

• Hydromechanical equipment, electromechanical equipment, 
power stations, all kinds of structures 

Organized by: 

ICEP — Instituto do Comércio Externo de Portugal 

Av. 5 de Outubro, 101 
P-1000 - LISBOA 

Tel.: 0 1 . 73 01 03 Telex: 16498 icep p 

and the Swiss branch : 
O.C.P. — Office Commercial du Portugal 
50, Quai Gustave Ador 
CH-1207 - GENEVA 
Tel. : 022/35 74 10 Telex: 27709 icep ch 

IST ITUTO NAZIONALE Dl FISICA NUCLEARE 

( I .N .F .N. ) 

TWO POST-DOCTORAL FELLOWSHIPS 
IN EXPERIMENTAL PHYSICS 

For one year, starting November 1987, for non-Italian 
citizens. The successfull applicants can pursue their re
search at the National Southern Laboratory (Catania) 
of I.N.F.N. 

The applicants will be engaged in activities connected 
with the preparation of the experiments in nuclear phy
sics, and the activities of the development programs of 
the machines in the National Southern Laboratory (Cata
nia). 

The annual gross salary will be 24 000 000 italian lire, 
corresponding to 1 600 000 net italian lire each month, 
plus travel expenses from home institution to Laboratory 
and return. 

The application deadline is May 15, 1987. 

Applicants should submit a curriculum vitae, including a 
list of publications and three letters of reference. 

Send applications and request for further information 
to: 

Prof. Nicola CABIBBO, 
President National Institute 
of Nuclear Physics (INFN) 
Casella Postale 56 
00044 FRASCATI (Rome) ITALY 

Phone: 06 /9403437 Telex: 614291 
Telefax: 9424125 

UNIVERSITY OF OXFORD 
Department of Nuclear Physics 

REAL TIME PROGRAMMER 
Salary £ 9 . 3 0 5 - £ 1 4 , 8 2 5 per a n n u m 

A v a c a n c y ex is ts in t h e Part ic le Phys ics g r o u p f o r 
an on- l ine p r o g r a m m e r t o w o r k o n t he des ign and 
i m p l e m e n t a t i o n o f large sca le da ta acqu is i t i on s y s 
t e m s f o r e x p e r i m e n t s at CERN and DESY. Th i s w i l l 
i nvo lve p r o g r a m m i n g in Fo r t r an , Pascal and C, and 
ass is t ing the d e v e l o p m e n t o f spec ia l i sed h a r d w a r e 
m o d u l e s . T h e s y s t e m w i l l be b a s e d o n a n e t w o r k o f 
V A X s c o n n e c t e d t o F A S T B U S or V M E - b a s e d da ta 
acqu is i t i on f r o n t ends con ta in i ng e m b e d d e d h igh 
p e r f o r m a n c e m i c r o s . 

T h e p o s t w i l l be f o r a t h ree year pe r i od in t he f i rs t 
i ns tance , in Research S u p p o r t Grade 1 A . A p p l i c a 
t i ons g iv ing deta i ls o f qua l i f i ca t ions and expe r ien 
ce , and inc lud ing the n a m e s and add resses o f t w o 
re fe rees , shou ld be sen t t o 

T h e G e n e r a l A d m i n i s t r a t o r , 
D e p a r t m e n t of N u c l e a r Phys ics , 
K e b l e R o a d , 
Oxford 0 X 1 3 R H 
England 

t o ar r ive by 13 th M a y 1 9 8 7 . 
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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 Thomson-CSF is 
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 

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

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

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

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

A full range of 
high voltage 
switching tet
rodes used in 
a s s o c i a t e d 
power supplies. 

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. 

O u r h i g h - e n e r g y t u b e s have b e e n chosen 
fo r t h e wor ld 's m o s t i m p o r t a n t pro jects . 

THOMSON-CSF 
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. 
Tél.: (1) 46 04 81 75. Télex: TH0MTUB 200772F. 

Belgique : BRUXELLES Brazil : SAO PAULO Canada : MONTREAL-QUEBEC 
Tel. (32-2) 648 64 85 Tel. (55-11) 54247 22 Tel. (1-514) 2884148 
Tx 23113 THBXLB Tx (011) 24 226 TCSF BR Tx 5560248 TESAFI MTL 
Italia: ROMA Japan: TOKYO 
Tel. (39-6) 639 02 48 Tel. (81-3) 264 63 46 Sverige : TYRES0 
Tv R9nRM THDMTF I Tx ? 324241 THCSF J Tel. (46-8) 742 0210 

Oeutschland : MUNCHEN Esparia : MADRID France : BOULOGNE-BILLANCOURT 
Tel. (49-89) 78 79 0 Tel. (34-1) 4051615 Tel. (33-1) 4604 81 75 
Tx 522916 CSFD Tx 46033 TCCEE Tx TH0MTUB 200 772 F 
United-Kingdom : BASINGSTOKE U.S.A. : DOVER 
Tel. (44-256) 29155 Tel. (1-201) 3281400 
Tx 858 865 TESAFI G TWX 710987 7901 



DRUSCH et Cie 
62, rue Gallieni 
92500 RUEIL -MALMAISON 
FRANCE 

Tél . : (1 )47 49 22 00 

D R U S C H G m b h 
Ostbahnst rasse 32 - D - 6740 LANDAU 
Tél . : 6 3 4 1 / 8 2 9 4 3 

Agents : 

A M R C 
PAARDENMARKT 87 
B - 2000 ANTWERP 
Tél . : (3) 231 3775 

DAY ASSOCIATES 
P.O. BOX 367 
M idd le town NJ 07748 USA 
Tél . : (201)495 9654 

PRODUCTS : 

- LABORATORY ELECTROMAGNETS 

- DEVIAT ION E L E C T R O M A G N E T S 

- S O L E N O I D S 

- S U P E R C O N D U C T I N G M A G N E T S 

- HALL A N D N M R M A G N E T I C F IELD 
R E G U L A T O R S 

- M O N O P O L A R A N D B IPOLAR H I G H 
STABIL ITY (10- 5 and 10" 6) P O W E R 
S U P P L I E S 

- D IGITAL I N T E R F A C E S 

- N M R in-vivo S P E C T R O M E T E R S 

- V O L T A G E R E G U L A T O R S 

- ISOLATION T R A N S F O R M E R S 

- f x C — 

N a m e 

Affil iation 

Adress . . 

Tel 

• desire a short ca ta log 
• regular in format ion mai l ing 
• in format ion on : 

• offer on : 

62. RUE GALLIENI - 92500 RUEIL MALMAISON - FRANCE - TEL 33 (1) 47 49 22 00 

mmm mm* ^gmm^mmg ; • A A A 1 

SJ^Wm^WT w V v\l 



VIBRATING SAMPLE MAGNETOMETER 
wasjr i 

SOLENOIDS FOR NEUTRON SPIN ECHO 
SPECTROMETER (LLB CEA/CNRS). 
(Courtesy of CEN Saclay) 

1.2T ELECTROMAGNET - 200 mm GAP 
FOR IN-VIVO NMR SPECTROSCOPY 

HALL probe field regulation and measu
rement 

m . # 

BIPOLAR high stability power supply 

NMR field regulation unit TA02 
62, RUE GALLIENI - 92500 RUEIL MALMAISON - FRANCE - TEL 33 (1) 47 49 22 00 

• M W ^ M M — i y I A A A I 
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RMN2 
NUCLEAR MAGNETIC RESONANCE 

GAUSSMETER 

not critical 

** No magnetic field modulation 
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RMN2 
S p e c i f i c a t i o n s 

M e a s u r i n g r a n g e 

A b s o l u t e p r e c i s i o n 

R e l a t i v e p r e c i s i o n 

D i s p l a y 

R e s o l u t i o n 

A u t o m a t i c s i g n a l t r a c k i n g 

M a x i m u m s e a r c h t i m e 

T r a c k i n g r a t e 

O p e r a t i n g t e m p e r a t u r e 

S t o r a g e t e m p e r a t u r e 

M a x i m u m a m b i e n t m a g n e t i c f i e l d 

L i n e 

O u t p u t s : 
R e s o n a n c e a n d s y n c h r o n i z a t i o n s i g n a l s 

0 . 0 3 t o 9 t e s l a 

b e t t e r t h a n 1 0 " 5 o r 5 m i c r o t e s l a 

5 . 1 0 " 7 o r 0 .5 m i c r o t e s l a 

8 d i g i t s 

0.1 m i c r o t e s l a 

1 0 0 % o f t h e p r o b e r a n g e 

5 t o 3 5 s e c o n d s d e p e n d i n g o n p r o b e t y p e 

0 .01 t e s l a / s e c o n d 

0 t o 4 0 ° C 

- 2 0 t o + 7 0 ° C ( i n c l u d i n g p r o b e ) 

0 .2 t e s l a 

4 0 V A - 1 2 0 / 2 2 0 / 2 4 0 V - 5 0 / 6 0 H z 

B N C s o c k e t s B C D s é r i e , i s o l a t e d i n t e r f a c e f o r N M R m a g n e t i c f i e l d r e g u l a t i o n w i t h T A 0 2 

O n o p t i o n : 

B u i l t - i n IEEE 4 8 8 o r R S 2 3 2 i n t e r f a c e (in l ieu o f B C D o u t p u t ) 

P r o b e s (R 3 1 ) 

P r o b e c a b l e l e n g t h : 
D i m e n s i o n s : 
O p e r a t i n g t e m p e r a t u r e : 

2 . 5 m 
2 1 . 3 x 1 1 . 2 x 1 4 5 m m 
f r o m - 1 0 ° C t o 7 0 ° C 

T y p e 

R 3 1 . 1 1 

R 3 1 . 1 2 

R 3 1 . 1 3 : 

R 3 1 . 1 4 

R 3 1 . 1 5 

R 3 1 . 1 6 

R a n g e 

f r o m 0 . 0 8 t o 0 . 2 5 t e s l a 

f r o m 0 . 1 5 t o 0 .5 t e s l a 

f r o m 0 .3 t o 1 t e s l a 

f r o m 0 .7 t o 2 .1 t e s l a 

f r o m 2 t o 5 t e s l a 

f r o m 4 t o 9 t e s l a 

RMN2 Portable 

€ 3 

RMN2 Standard 
O n o p t i o n : 

• P r o b e l e n g t h u p t o 1 0 m e t e r s 
• L o w f i e l d p r o b e s 
• E x t e n d e d r a n g e p r o b e w i t h B m a x / B m i n = 5 
• S p e c i a l p r o b e s : 

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

M e c h a n i c a l s p e c i f i c a t i o n s 

D i m e n s i o n s : 
W e i g h t : 

A d d i t i o n a l p r o d u c t s : 

P o r t a b l e un i t 
3 9 5 x 1 2 0 x 2 8 0 m m 

6 k g 

S t a n d a r d m o d e l 
r a c k 1 9 " 4 U d e p t h 3 2 0 m m 

8 k g 

• P r o b e s w i t c h i n g u n i t : u p t o 4 p r o b e s l o c a t e d in o n e o r s e v e r a l e l e c t r o - m a g n e t s c a n b e s w i t c h e d 
l o c a l l y o r r e m o t e l y . 

• T A 0 2 N M R m a g n e t i c f i e l d r e g u l a t o r : a l l o w t o s t a b i l i z e t o 1 0 ~ 7 a m a g n e t i c f i e l d f o r a p p l i c a t i o n s 
s u c h a s h i g h r e s o l u t i o n s p e c t r o m e t r y . 

Specifications are subject to change without notice License ANVAR 
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