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Put Physics in Your trigger 
R a w d a t a f r o m sc in t i l la tor c o u n t e r s a n d h o d o s c o p e s , 
s i l i con s t r ip de tec to rs , w i r e c h a m b e r s a n d ca lo r i ­
m e t e r s re f lec t t h e g e o m e t r y of t h e a p p a r a t u s . . . no t 
t h e phys i cs u n d e r s tudy . Now, y o u c a n se lec t 
ra re p h y s i c s p h e n o m e n a a n d re ject b a c k g r o u n d by 
u s i n g L e C r o y E C L i n e Tr igger P r o c e s s o r s in y o u r 
nex t t r i gge r d e s i g n . I m a g i n e d e t e r m i n i n g total 
energy, missing energy, rapidity momentum transfer, 
and multiplicity d i rec t l y f r o m t h e raw d a t a a n d 
i n c r e a s i n g t h e sens i t i v i t y of y o u r e x p e r i m e n t ! 

F u n c t i o n s l ike m e m o r y m a p p i n g , a r i t h m e t i c 
o p e r a t i o n s , s e q u e n c i n g , p i p e l i n e d d a t a f l ow a n d 
p r o g r a m m a b l e log ic c a n b e c o m b i n e d in a fas t , 
cos t e f fec t ive , mu l t i - leve l t r i g g e r i n g s y s t e m tha t 
pa ra l le l s t h e log ic of y o u r of f - l ine ana l ys i s p ro ­
g r a m . Con t ro l a n d v a l u e s u s e d in y o u r a l go ­
r i t hm c a n be d o w n - l o a d e d v i a C A M A C . In 
a d d i t i o n , t h e s e t r i gge r c o n d i t i o n s c a n be 
r ead b a c k a n d i n c l u d e d w i t h t h e d a t a for 
of f - l ine t r i gge r ve r i f i ca t i on . 

LeCroy... for the performance, 
service and support you 
can count on today and 
in the future. 

N o i s e - i m m u n e , i n e x p e n s i v e E C L b u s e s l ink t h e 
m o d u l e s . LeCroy 's FERA Fast A D C a n d T D C S y s t e m , 
PCOS III Mu l t i W i r e P ropo r t i ona l C h a m b e r S y s t e m 
a n d o u r FASTBUS H i g h D e n s i t y A D C a n d T D C 
S y s t e m s c o m m u n i c a t e w i t h E C L i n e v i a t h e s e s a m e 
E C L b u s e s . 

DON'T SETTLE FOR LESS THAN PHYSICS IN 
YOUR TRIGGER! 
Con tac t y o u r r eg iona l L e C r o y s a l e s o f f i ce for ass is t ­
ance , spec i f i ca t i ons , A p p l i c a t i o n N o t e s a n d Tech­
n ica l D a t a Shee ts . 
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Italy at CERN 
Italian Industrial Exhibition at CERN (Bldg 60) 
(Geneva, 31.5/3.6.1988) 

3 1 5 - 3 6 1 9 8 8 LIST OF EXHIBITORS 
Organized by the Italian Institute for Foreign Trade (ICE) 

For fu r ther i n f o r m a t i o n , apply t o : 

ICE Branch Office 
L i m m a t s t r a s s e 2 3 
CH-8005 ZURICH 
Tel. 01/42 75 05 Telex 822 635 Telefax 01/44 54 14 

A.C.S. S.p.A. 
A n g e l a n t o n i C l imat ic Sys tems 
1-06056 MASSA MARTANA (PG) 
Tel . 0 7 5 / 8 8 9 2 2 1 
Telex 6 6 0 147 ACS PGI 
Tele fax 0 7 5 / 8 8 9 7 7 0 

M a i n p r o d u c t i o n l i n e : 
E n v i r o n m e n t a l t e s t c h a m b e r s 
a n d b u r n - i n s y s t e m s . 

E x h i b i t e d p r o d u c t s : 
C l i m a t i c t e s t c h a m b e r m o d . U Y 1 5 0 . 
T h e r m a l s h o c k t e s t c h a m b e r m o d . C S T 2 7 / 2 T . 

ANSALDO COMPONENTI 
S.p.A. 
Via Pac inot t i 2 0 
1-16151 GENOVA 
Tel . 0 1 0 / 4 1 0 3 1 
Telex 2 7 0 0 0 6 A N S C 0 S 
Te le fax 0 1 0 / 4 1 6 8 6 8 

M a i n p r o d u c t i o n l i n e : 
S t e a m g e n e r a t o r s a n d n u c l e a r c o m p o n e n t s . S t e a m 
t u r b i n e s a n d h e a t e x c h a n g e r s . E l e c t r i c m a c h i n e r y 
a n d m a g n e t s . H y d r a u l i c t u r b i n e s a n d h y d r o p o w e r 
c o m p o n e n t s . T r a n s f o r m e r s , r e a c t a n c e s a n d c a p a ­
c i t o r s . A u t o m a t e d p r o d u c t i o n t e c h n o l o g i e s . 

E x h i b i t e d p r o d u c t s : 
C r o s s - s e c t i o n o f " 8 T " L H C m o d e l . Q u a d r u p o l e 
m a g n e t f o r LEP p r o j e c t . E x c i t a t i o n a n d i n t e r c o n ­
n e c t i o n b a r f o r d i p o l e m a g n e t s o f LEP p r o j e c t . 

IV CERN Courier, May 1988 



API 
ASSOCIAZIONE PICCOLE 
E MEDIE INDUSTRIE 
Corso Gali leo Ferraris 7 0 
1-10129 TORINO 
T e l . 0 1 1 / 5 5 2 8 1 
Telex 2 2 1 1 0 9 APITO I 

CIFET S.r.l. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
G e n e r a l s t e e l s t r u c t u r e s , m i s c e l l a n e o u s m e t a l s , P a r t s o f s t e e l s t r u c t u r e s . 

V i a V a g n o n e 1 c o n s t r u c t i o n w i t h s p e c i a l m e t a l s . 
1-10143 TORINO 
T e l . 0 1 1 / 7 6 7 9 0 2 
T e l e x 2 2 1 1 0 8 T O 

C.I.P. - COMPAGNIA ITALIAIMA 
PROFILATI S.p.A. 
S t r a d a S t a t a l e 2 3 - k m . 1 6 , 3 0 0 
1-10060 CAIMDIOLO (TO) 

M a i n p r o d u c t i o n l i n e : 
S t e e l w o r k s p r e f a b r i c a t e d b u i l d i n g s , s t e e l c o l d 
b e n d e d s e c t i o n s . 

E x h i b i t e d p r o d u c t s : 
P h o t o g r a p h s a n d s p e c i f i c a t i o n s h e e t s . 

- DEMO ARMADI RACKS 
C o r s o L o m b a r d i a 5 2 
1-10099 S. MAURO TORIWESE (TO) 
T e l . 0 1 1 / 2 4 4 3 5 2 / 6 / 9 
T e l e x 2 1 3 2 7 9 

M a i n p r o d u c t i o n l i n e : 
I n t e r n a t i o n a l s t a n d a r d 1 9 " s i ze c a b i n e t s , c a r d b a s ­
k e t s , c o n t a i n e r s , a l u m i n i u m c o n s o l e s . 

E x h i b i t e d p r o d u c t s : 
C a r d b a s k e t s . 

E.E.D. S.r.l. 
V i a B r a n d i z z o 1 7 8 
1-10088 VOLPIANO (TO) 
T e l . 0 1 1 / 9 8 8 4 6 6 6 
T e l e x 2 1 4 4 8 9 E E C T O 

M a i n p r o d u c t i o n l i n e : 
S e c u r i t y a c c e s s c o n t r o l f o r LEP. F A S T B U S m o ­
d u l e s f o r n u c l e a r p h y s i c s e x p e r i m e n t s . C A M A C 
m o d u l e s f o r n u c l e a r p h y s i c s e x p e r i m e n t s . 

E x h i b i t e d p r o d u c t s : 
S e c u r i t y a c c e s s c o n t r o l f o r LEP. F A S T B U S m o ­
d u l e s T D P f o r A L E P H . F A S T B U S m o d u l e s T D P f o r 
O P A L . M o d u l e s U C A L f o r U A 1 . F A S T B U S m o ­
d u l e s F E M C f o r D E L P H I . 

- GALLO & QUAGLIA S.N.C. 
V i a C h a l l a n t 3 4 
1-10142 TORINO 
T e l . 0 1 1 / 7 0 1 6 9 3 

M a i n p r o d u c t i o n l i n e : 
P l a n n i n g a n d m a n u f a c t u r i n g o f d i e s f o r s h e e t c o l d -
w o r k i n g , p l a n n i n g a n d c o n s t r u c t i o n o f a n y c o m ­
p r e s s e d a i r o r o l e o d y n a m i c o p e r a t i n g e q u i p m e n t . 
M a n u f a c t u r i n g o f l e a d p a r t s f o r r a d i o a c t i v i t y s h i e l d ­
i n g . 

E x h i b i t e d p r o d u c t s : 
L e a d c o n t a i n e r s . S y r i n g e s s h i e l d i n g s . 

- ITALCONTAINERS S.r.l. M a i n P r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
S h e e t m e t a l a n d l a t t i c e w o r k c o n t a i n e r s . S p e c i a l S h e e t m e t a l c o n t a i n e r s . 

S t r a d a d e l D r o s s o 5 9 / A c o n t a i n e r s , r a m p s , b a r - h o l d e r s . 
1-10135 TORINO 
T e l . 0 1 1 / 3 4 3 8 2 5 - 3 4 5 2 8 5 

- ITALVALV Dl R. ROVETA & C. 
S t r a d a d e l C o r r i e r e 2 7 
1-15060 SANT'ANTONIO Dl BASALUZZO (AL) 
T e l . 0 1 4 3 / 4 9 1 - 2 
T e l e x 2 1 5 0 1 4 IIY S A B 

M a i n p r o d u c t i o n l i n e : 
Bal l v a l v e s , b u t t e r f l y v a l v e s , d i a p h r a g m v a l v e s , 
c h e c k v a l v e s . 

E x h i b i t e d p r o d u c t s : 
P h o t o g r a p h s a n d s p e c i f i c a t i o n s h e e t s : 
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- Consorzio METALLIA 
C o r s o - O r b a s s a n o 2 4 9 
1-10137 TORINO 
T e l . 0 1 1 / 3 2 3 1 1 2 
T e l e x 2 2 0 2 8 6 

AMERIO S N.C. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
S m a l l a n d m e d i u m s e r i e s o f t u r n e d p a r t s . T h r e a d T u r n e d a n d r o l l e d p a r t s . 

V i a C a r a g l i o 1 3 2 / 7 r o l l i n q s 
1-10141 TORINO 
T e l . 0 1 1 / 3 3 5 9 8 6 1 - 3 3 6 5 0 2 
T e l e x 2 2 0 2 8 6 

_ _ A"f|_A S.r.l. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
T a n k s a n d p a r t s f o r v a c u u m , w e l d i n g a n d b r a z i n g V a c u u m t a n k s , f l a n g e s a n d h o n e y c o m b s . 

V i a P a d a n a I n f e r i o r e 4 4 u n d e r v a c u u m , e l e c t r o e r o s i o n . 
1-10023 CHIERI (TO) 
T e l . 0 1 1 / 9 4 7 2 3 4 6 
T e l e x 2 2 0 2 8 6 

— — DUE M.C. S.N.C. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
E q u i p m e n t , p r o t o t y p e s a n d m e c h a n i c a l c o m p o - F l a n g e s , r i n g s a n d s h a f t s . 

V i a B a r d 4 3 / 2 n e n t s o f m e d i u m a n d s m a l l s e r i e s . 
1-10142 TORINO 
T e l . 0 1 1 / 7 0 1 6 7 2 - 7 0 7 1 8 0 0 
T e l e x 2 2 0 2 8 6 

FIL-PA M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t * : 

M e d i u m a n d h i g h s e r i e s o f s m a l l t u r n e d p a r t s . S m a l l t u r n e d p a r t s . 
V i a C a r a g l i o 1 3 2 / 1 1 
1-10141 TORINO 
T e l . 0 1 1 / 3 8 3 2 6 3 
T e l e x 2 1 0 4 4 2 C A L I E R I 

FIMS Spirale Fabbr. Ital. Molle M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 

S p r i n g s in s t e e l w i r e a n d s t r i p s . S p r i n g s . 
V i a F r e j u s 1 6 
1-10098 BETNASCO (TO) 
T e l . 0 1 1 / 3 4 9 0 5 8 6 
T e l e x 2 2 0 2 8 6 

- - OMICROIM DUE S.N.C. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
D i e s f o r s h e e t , p l a s t i c a n d r u b b e r . C o l d f o r m i n g o f F l a n g e s , s u p p o r t s a n d p a r t s . 

V i c o l o M u n g i s 1 3 p a r t s 
1-00043 ORBASSANO (TO) 
T e l . 0 1 1 / 9 0 11 2 0 5 - 9 0 0 3 5 6 8 
T e l e x 2 2 0 2 8 6 

AUR EL S.p.A. 
Via Casadei 7 
1-47015 MODIGLIANA (FO) 
Te l . 0 5 4 6 / 9 1 1 2 4 
Telex 5 5 0 5 1 8 

M a i n p r o d u c t i o n l i n e : 
H y b r i d t h i c k f i l m c i r c u i t s , c h a r g e p r e a m p l i f i e r s , 
t h i c k f i l m m a n u f a c t u r i n g e q u i p m e n t s , h y b r i d c i r ­
c u i t s p r o d u c t i o n e q u i p m e n t s . 

E x h i b i t e d p r o d u c t s : 
C h a r g e p r e a m p l i f i e r s . A m p l i f i e r s . C u s t o m h i g h e n ­
e r g y p h y s i c s a n d r e s e a r c h p r o d u c t s . 

ŷ ĴP IVIICRO M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 

JJYSTEIVI c u i t s p r o d u c t i o n e q u i p m e n t s 

S.r.l. 
Via M o n t e Grappa 7 3 
1-21049 TRADATE (VA) 
Te l . 0 5 4 6 / 9 1 1 2 4 
Telex 5 5 0 5 1 8 

H y b r i d t h i c k f i l m c i r c u i t s , c h a r g e p r e a m p l i f i e r s , C h a r g e p r e a m p l i f i e r s . A m p l i f i e r s . C u s t o m h i g h e n -
t h i c k f i l m m a n u f a c t u r i n g e q u i p m e n t s , h y b r i d c i r - e r g y p h y s i c s a n d r e s e a r c h p r o d u c t s . 
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C.A.E.N. S.p.A. 
COSTRUZIONI 
APPARECCHIATURE 
ELETTRONICHE 
NUCLEARI 
Via Ve t ra ia 11 
1-55049 VIAREGGIO 
Te l . 0 5 8 4 / 3 9 5 6 7 4 - 3 9 6 0 9 0 
Telex 5 8 0 112 CAEN I Te le fax 0 5 8 4 / 3 9 6 0 3 4 

M a i n p r o d u c t i o n l i n e : 
E l e c t r o n i c i n s t r u m e n t s f o r h i g h e n e r g y p h y s i c s in 
d i f f e r e n t s t a n d a r d s ( N I M , C A M A C , F A S T B U S ) . D i ­
s c r i m i n a t o r s , l o g i c m o d u l e s , d a t a a c q u i s i t i o n a n d 
c o n t r o l m o d u l e s , e t c . 

E x h i b i t e d p r o d u c t s : 
S Y 1 2 7 G e n e r a l p u r p o s e m u l t i c h a n n e l h i g h v o l t a g e 
s y s t e m . S Y 1 7 0 M u l t i c h a n n e l h i g h v o l t a g e d i v i d e r -
d i s t r i b u t o r . P S 3 5 - 1 0 0 3 , 5 k V , 1 0 0 m A p o w e r 
s u p p l y . N 1 2 6 8 k V r e v e r s i b l e p o l a r i t y 1 - U n i t N I M 
p o w e r s u p p l y . N 1 4 5 Q u a d s c a l e r a n d p r e s e t c o u n -
t e r t i m e r . N 1 4 6 P r o g r a m m a b l e d e l a y u n i t . N 1 4 7 
P r o g r a m m a b l e a t t e n u a t o r u n i t . N 9 6 8 - f o l d f a s t 
d i s c r i m i n a t o r . 2 2 2 5 B D u a l g a t e g e n e r a t o r a n d t i m ­
e r . N 8 1 A d o u b l e p r o g r a m m a b l e l o g i c u n i t . A 1 1 9 A 
C A E N E T c o n t r o l b o x . C 1 1 1 C A M A C c o n t r o l l e r 
i n t e r f a c e . C 1 7 7 3 2 - c h a n n e l p r o g r a m m a b l e f a s t 
d i s c r i m i n a t o r . C 1 1 7 A C A E N E T C A M A C c o n t r o l l e r . 
C 1 3 9 C A M A C c o n t r o l l e r f o r S Y 1 2 7 s y s t e m . 
C 1 8 7 S t r e a m e r t u b e s d a t a a c q u i s i t i o n s y s t e m . 
P C F B PC t o F A S T B U S i n t e r f a c e . FBI F A S T B U S 
b a c k p l a n e i n d i c a t o r (CERN d e s i g n ) . 

C0IMS0RZI0 PROVEX 
Viale Milano 16 
1-21100 VARESE 
Tel. 0332/24 00 06 
Telex 380 378 

C.E.A.I. Elettronica S.p.A. 
V i a G e n o v a 11 
1-21052 BUSTO ARSIZIO (VA) 
T e l . 0 3 3 1 / 6 3 3 5 9 8 
T e l e x 3 5 5 8 4 8 C E A I I 
T e l e f a x 0 3 3 1 / 6 3 DO 5 4 

M a i n p r o d u c t i o n l i n e : 
E l e c t r i c a l a p p a r a t u s e s f o r l o w a n d m e d i u m v o l t a g e . 
E l e c t r i c s w i t c h b o a r d . E l e c t r o n i c a p p a r a t u s e s f o r 
a u t o m a t i c p r o c e s s c o n t r o l . 

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

ICEL S.R.L. M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
S y n t h e t i c f i l m a n d a l u m i n i u m e l e c t r o l y t i c c a p a c i - S a m p l e s o f e l e c t r i c a l c a p a c i t o r a n d c a t a l o g u e s . 

V i a C a r l o J u c k e r 1 6 

1-21053 CASTELLANZA (VA) p a c i t o r s p r o d u c t i o n 

t o r s . M a c h i n e s a n d c o m p l e t e l i n e s f o r e l e c t r i c c a -

- MARCORA FORGIATURA SAS 
V i a M a r c o r i 1 7 
1-21052 BUSTO ARSIZIO (VA) 
T e l . 0 3 3 1 / 6 3 4 0 5 0 
T e l e x 3 2 3 1 8 7 F O R G I A I 
T e l e f a x 0 3 3 1 / 6 2 4 3 9 3 

M a i n p r o d u c t i o n l i n e : 
F r e e d i e s t e e l f o r g i n g s u p t o k g . 5 0 0 0 . R o l l e d s t e e l 
r i n g s u p t o d i a m . m a x . m m . 2 5 0 0 . 

E x h i b i t e d p r o d u c t s : 
P h o t o s o f p r o d u c t i o n a n d c a t a l o g u e s . 

PI0TTI GIUSEPPE SAS 
cli F r a n c e s c o P i o t t i e C. 
V i a S . A l e s s a n d r o 5 
1-21041 ALBIZZATE (VA) 
T e l . 0 3 3 1 / 9 9 3 4 3 8 
T e l e x 3 3 1 5 8 6 P R O B U I P E R P I O T T I 
T e l e f a x 0 3 3 1 / 9 9 3 0 7 6 

M a i n p r o d u c t i o n l i n e : 
S p e c i a l s c r e w s a n d b o l t s b o t h l a t h e d f r o m b a r s o r 
e l e c t r o p r e s s e d . S m a l l m e t a l l i c p r e c i s i o n i t e m s . 
B u i l d i n g a n d a s s e m b l y o f s m a l l m e c h a n i c a l d e ­
v i c e s . P l u g s a n d s o c k e t s f o r e l e c t r o n i c a p p a r ­
a t u s . 

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

— SIPUR SDF M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
H a n d p a l l e t t r u c k . H a n d a n d e l e c t r i c p o w e r e d f o r k P h o t o s o f p r o d u c t i o n a n d c a t a l o g u e s . 

d l P u n c e l i l P ' e c - l i f t t r u c k s . L i f t i n g c r a n e . 
V i a S . B e r n a r d o 8 2 
1-21010 VERGHERA (VA) 
T e l . 0 3 3 1 / 2 2 0 3 3 8 
T e l e x 3 3 1 5 8 6 P R O B U I P E R S I P U R 
T e l e f a x 0 3 3 1 / 6 3 0 0 6 5 P E R S I P U R 
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TA-MEC Off. Mecc. di Giorgio 
e Paolo Tagliabue S.N.C. 
V i a C a v o u r 5 
1-21019 S O M M A LOMBARDO (VA) 
T e l . 0 3 3 1 / 2 5 4 4 6 5 
T e l e x 3 1 6 8 9 3 A S A R V A I 
T e l e f a x 0 3 3 1 / 2 5 4 4 2 4 

M a i n p r o d u c t i o n l i n e : 
W o r k i n g o f t u b e s , p r o f i l e s a n d c o l d w o r k i n g o f 
w i r e s b y a u t o m a t i c C N C m a c h i n e s a n d u p - t o - d a t e 
c o n t r o l s y s t e m s . 

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

TERZI ENFICO PROFILATI 
V i a T r i e s t e 8 2 
1-210011 CASARATE SEMPIOIME (VA) 
T e l . 0 3 8 1 / 2 9 5 2 6 2 
T e l e x 3 2 5 1 0 3 P R 0 T E R I 
T e l e f a x 0 3 3 1 / 6 3 0 0 6 5 P E R T E R Z I 

M a i n p r o d u c t i o n l i n e : 
C o l d s h a p e d s t e e l p r o f i l e s . S t a n d a r d a n d o n 
r e q u e s t s p e c i a l p r o f i l e s . 

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

VENTAX SRL 
V i a B o n i c a l z a 1 0 2 
1-21012 CASSANO MAGNAGO (VA) 
T e l . 0 3 3 1 / 2 0 1 4 0 4 
T e l e x 3 3 1 5 2 6 P R O B E I P E R V E N T A X 
T e l e f a x 0 3 3 1 / 2 0 6 6 8 9 

M a i n p r o d u c t i o n l i n e : 
A x i a l f a n s f o r i n d u s t r i a l a p p l i c a t i o n s o f 5 0 0 m m u p 
t o 6 M T p r o p e l l e r d i a m e t e r , m a d e o f a l u m i n i u m 
a l l o y . 

E x h i b i t e d p r o d u c t s : 
P h o t o s o f p r o d u c t i o n a n d c a t a l o g u e s . 

ZA-BER S.p.A. 
V i a A d u a 2 1 
1-21015 LONATE PAZZOLO (VA) 
T e l . 0 3 3 1 / 6 6 8 1 3 1 
T e l e x 8 3 1 5 8 6 P R 0 E U I P E R Z A B E R 
T e l e f a x 0 3 3 1 / 3 3 1 / B t 1 3 6 3 

M a i n p r o d u c t i o n l i n e : 
S p e c i a l m e c h a n i c a l w o r k i n g s w i t h h i g h t e c h n o l o g y 
a n d C . N . C . m a c h i n e s . E l e c t r o n i c a n d c h r o m e c a s t 
i r o n w o r k i n g s . 

E x h i b i t e d p r o d u c t s : 
P h o t o s o f p r o d u c t i o n a n d c a t a l o g u e s . 

DE PRETTO-ESCHER 
WYSS S.p.A. 
Via Danie le M a n i n 16 -18 
1-36015 SCHIO (VI) 
T e l . 0 4 4 5 / 6 9 15 11 
Telex 4 8 0 1 3 8 D P E W S 
Te le fax 0 4 4 5 / 5 1 11 3 8 

M a i n p r o d u c t i o n l i n e : 
S p e c i a l m e c h a n i c a l c o m p o n e n t s f o r u l t r a h i g h 
v a c u u m , c r y o g e n i c o r h i g h t e m p e r a t u r e e n v i r o n ­
m e n t s . H y d r o e l e c t r i c m a c h i n e r y a n d p l a n t s . 
M a c h i n e r y a n d e q u i p m e n t s f o r p a p e r i n d u s t r y . 
S t e a m t u r b i n e s ( A B B l i c e n c e ) . T u r b o c o m p r e s s o r s . 
I r o n c a s t i n g s . 

E x h i b i t e d p r o d u c t s : 
P i c t u r e s o f s p e c i a l m e c h a n i c a l c o m p o n e n t s s u c h 
a s v a c u u m v e s s e l s , RF c a v i t i e s , RF a n t e n n a e . P r o ­
t o t y p e o f h i g h p r e c i s i o n m e c h a n i c a l s t a i n l e s s s t e e l 
v a c u u m b r a z e d c o m p o n e n t f o r RF t r a n s m i s s i o n . 

ELEMER SRL 
SS. 4 0 7 Basentana K M . 7 5 , 5 0 0 
1-75010 BORGO MACCHIA 
FERRANDINA (MT) 
Te l . 0 8 3 5 / 7 5 71 8 7 

•Te lex 8 1 2 5 6 4 I M P E S I 
Te le fax 0 8 3 5 / 7 5 71 9 6 

M a i n p r o d u c t i o n l i n e : 
M V s w i t c h b o a r d s ( m e t a l c l a d , p r o t e c t e d t y p e , 
M C C t y p e ) . L V s w i t c h b o a r d s ( p o w e r c e n t e r , 
M W W w i t h d r a w e r s ) . L V d i s t r i b u t i o n s w i t c h b o a r d , 
L V c o n t r o l , L V p r o t e c t i o n , e l e c t r o m e c h a n i c a l l o g i c . 
L V s w i t c h b o a r d s , p r o g r a m m a b l e l o g i c L V , d i s t r i ­
b u t i o n b a t t e r i e s , m i m i c - d i a g r a m b o a r d s . 

E x h i b i t e d p r o d u c t s : 
L i g h t b l o w u p s p o s t e r s . 
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EUROPA MET ALU LMI 
S.p.A. 
Borgo Pint i 9 9 
1-50121 FIRENZE 
T e l . 0 5 5 / 4 9 7 4 1 
Telex 5 7 1 5 9 8 SMIF I I 
Te le fax 0 5 5 / 2 4 7 9 0 6 7 

M a i n p r o d u c t i o n l i n e : 
S u p e r c o n d u c t i n g w i r e s a n d c a b l e s , m i n e r a l i n s u ­
l a t e d c a b l e s , c o p p e r f o r n u c l e a r f u s i o n , s p e c i a l s e c ­
t i o n , c o p p e r a n d c o p p e r a l l o y s s h e e t s , c o p p e r 
t u b e s b a r s a n d i n s u l a t e d , c o p p e r t u b e s f o r a i r c o n ­
d i t i o n i n g . 

E x h i b i t e d p r o d u c t s : 
S u p e r c o n d u c t i n g w i r e s a n d c a b l e s , m i n e r a l i n s u ­
l a t e d c a b l e s , c o p p e r f o r n u c l e a r f u s i o n . 

L C A QVCTCIX/IQ QDI M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d t i c t s : 

• drVa O T O I CIVId d t l L S t a b i l i z e d D C p o w e r s u p p l i e s , v o l t a g e a n d c u r r e n t S t a b i l i z e d p o w e r s u p p l i e s , i n v e r t e r s . 
a d j u s t a b l e f o r l a b o r a t o r y u s e , s i n g l e a n d d u a l o u t - D C / D C c o n v e r t e r s . 

» i - p . - 7 p u t C A M A C s y s t e m p o w e r s u p p l i e s . 1 9 " 3 U r a c k 
V ld tulSOn / p o w e r s u p p l i e s , s i n g l e a n d d u a l o u t p u t . S i n u s w a v e 
1-20090 SEGRATE (Ml) s t a t i c i n v e r t e r s f r o m 5 0 V A t o 4 0 0 0 V A . D C / D C 
Tel 0 2 / 2 1 3 0 5 3 0 - 2 1 3 3 2 2 9 c o n v e r t e r s o u t p u t f r o m 1 0 0 t o 5 0 0 W . 

Te le fax 0 2 / 2 1 3 3 2 2 9 

METALTRECCE S.N.C. 
Via M e u c c i 
1-36040 BREND0LA (VI) 
Te l . 0 4 4 4 / 6 0 0 0 9 0 - 6 0 16 0 5 
Telex 4 8 0 1 5 5 INDVI PER M E T A L T R E C C E 
Te le fax . 0 4 4 4 / 6 0 16 0 5 

M a i n p r o d u c t i o n l i n e : 
S o l i d / f l e x i b l e s i g n a l a n d c o n t r o l c a b l e s , s e c u r i t y 
a n d f i r e a l a r m c a b l e s , t e l e p h o n e c a b l e s , RG a n d T V 
d o w n l e a d , T V c a m e r a a n d C C T V c a b l e s , s u p e r -
f l e x i b l e c a b l e s f o r s p e c i a l p u r p o s e s , s p e c i a l c a b l e s 
p r o d u c e d u n d e r c u s t o m e r s p e c i f i c a t i o n . 

E x h i b i t e d p r o d u c t s : 
S a m p l e s o f c a b l e s . 

O.C.E.M. S.p.A. 
Via 2 A g o s t o 1 9 8 0 11 
1-40016 S. GIORGIO Dl PIANO (BO) 
Te l . 0 5 1 / 8 9 7 1 7 2 
Telex 5 1 0 8 9 3 O C E M I 
Te le fax 0 5 1 / 8 9 7 5 4 9 

M a i n p r o d u c t i o n l i n e : 
P o w e r e l e c t r o n i c . 

E x h i b i t e d p r o d u c t s : 
P o w e r s u p p l i e s f o r s c i e n t i f i c l a b o r a t o r i e s . N o -
b r e a k p o w e r s u p p l i e s ( 5 0 0 V A u p t o 2 0 0 k V A ) . 
F r e q u e n c y - c o n v e r t e r . R e g u l a t o r s f o r a i r f i e l d l i g h t ­
i n g . C a t h o d i c p r o t e c t i o n . F i b e r o p t i c l i n k s . 
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OLIVETTI I IMG. C. & C. 
S.p.A. 
Via J e r v i s 7 7 
1-10015 IVREA (TO) 
T e l . 0 1 2 5 / 5 2 5 
Telex 2 1 0 0 3 0 OLIVR I 
Te le fax 0 1 2 5 / 5 2 16 71 

M a i n p r o d u c t i o n l i n e : 
E l e c t r o n i c t y p e w r i t e r a n d w o r d p r o c e s s i n g , m i c r o ­
c o m p u t e r s , p r i n t e r s , m i n i c o m p u t e r s , t e r m i n a l s , 
t e l e c o m m u n i c a t i o n s y s t e m s a n d a r c h i v e s s y s ­
t e m s . 

E x h i b i t e d p r o d u c t s : 
P e r s o n a l c o m p u t e r s : M 2 4 0 , M 2 8 0 , M 2 9 0 , M 3 8 0 , 
M 3 8 0 C e t M 3 8 0 T ; p r i n t e r s : D M 1 0 0 , D M 2 9 6 , 
D M 6 0 0 PG 2 0 8 a n d m i n i c o m p u t e r L S X 3 0 2 0 . 

OLIVETTI-HERMES 
(Suisse) SA 
I ndus t r i es t rasse 5 0 
P o s t f a c h 
8304 WALLISELLEN 
Te l . 0 1 / 8 3 0 6 2 6 2 
Telex 8 2 8 6 5 0 OLI CH 
Te le fax 0 1 / 8 3 0 5 6 8 4 

M a i n p r o d u c t i o n l i n e : 
E l e c t r o n i c t y p e w r i t e r a n d w o r d p r o c e s s i n g , 
p r i n t e r s , m i n i c o m p u t e r s , t e r m i n a l s . 

OLIVETTI VEWTE SA 
Rue Tha lberg 8 
1201 GENEVE 
Tel . 0 2 2 / 4 5 0 9 3 0 
Te le fax 0 2 2 / 3 4 2 4 6 6 

M a i n p r o d u c t i o n l i n e : 
E l e c t r o n i c t y p e w r i t e r a n d w o r d p r o c e s s i n g , 
p r i n t e r s , m i n i c o m p u t e r s , t e r m i n a l s . 

PASSONI E VILLA S.p.A. 
Via le Suzzani 2 2 9 
1-20162 MILANO 
Tel . 0 2 / 6 4 2 1 4 51 - 6 4 7 3 8 2 1 
Telex 3 3 0 4 2 0 PASVIL 
Te le fax 0 2 / 6 4 2 3 4 2 2 

M a i n p r o d u c t i o n l i n e : 
C o n d e n s e r b u s h i n g s u p t o 1 2 0 0 k V . C a p a c i t o r v o l ­
t a g e t r a n s f o r m e r s . C o u p l i n g c a p a c i t o r s f o r c a r r i e r 
t r a n s m i s s i o n . C a p a c i t o r s f o r H V c i r c u i t b r e a k e r s . 
P o w e r f a c t o r c a p a c i t o r s . H V c a p a c i t o r s f o r s p e c i a l 
a p p l i c a t i o n s . H V p u l s e g e n e r a t o r s , , H V , d i r e c t c u r ­
r e n t g e n e r a t o r s . T e s t t r a n s f o r m e r s . G a s s t a n d a r d 
c a p a c i t o r s . 

E x h i b i t e d p r o d u c t s : 
H i g h v o l t a g e D C g e n e r a t o r 1 6 0 k V / 1 6 M A . C o n t r o l 
d e s k w i t h p o w e r u n i t a n d r e g u l a t i o n u n i t . E n e r g y 
s t o r a g e c a p a c i t o r 4 0 k V 7 N F . 
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RAFFAELE RIMASSA 
S.p.A. 
Via M . D u s m a 8 7 
1-16042 CARASCO (GE) 
Te l . 0 1 8 5 / 3 5 0 0 72 
Telex 2 7 0 6 7 9 
Te le fax 0 1 8 5 / 3 5 0 8 8 0 

M a i n p r o d u c t i o n l i n e : 
R a r i p r e s s h y d r a u l i c c y l i n d e r s a n d r a m s , h a n d 
p u m p s , p o w e r u n i t s , v a l v e s a n d a c c e s s o r i e s f o r 
h i g h p r e s s u r e c i r c u i t s ( 7 0 0 b a r s ) , c u s t o m - b u i l t r a r ­
i p r e s s , r a r i t e s t p n e u m a t i c a n d h y d r a u l i c e d u c a t i o n ­
al a n d i n d u s t r i a l t e s t s t a n d s . 

E x h i b i t e d p r o d u c t s : 
C y l i n d e r s , h a n d p u m p s , p o w e r u n i t s a n d a c c e s s o ­
r i es f o r h i g h p r e s s u r e c i r c u i t s ( 7 0 0 b a r s ) . 

RIAL S.p.A. 
Via Novara 6 / A 
1-43100 PARMA 
Tel . 0 5 2 1 / 7 7 12 7 5 - 77 2 1 
Telex 5 3 1 5 4 3 RIALI I 
Te le fax 0 5 2 1 / 7 7 3 2 6 8 

M a i n p r o d u c t i o n l i n e : 
I o n p u m p s a n d s y s t e m s r e l a t e d t o c l e a n v a c u u m 
a n d u l t r a h i g h v a c u u m , e v a p o r a t i o n , s u r f a c e 
s t u d i e s , m i c r o s c o p y , e t c . 

E x h i b i t e d p r o d u c t s : 
LEP b e l l o w s , u l t r a h i g h v a c u u m v a l v e s , m o t i o n 
f e e d t h r o u g h s f t r i d i m e n s i o n a l m a n i p u l a t o r s , m u l t i -
w a y s c r o s s e s , k n u d s e n e v a p o r a t i o n c e l l s . 

M a i n p r o d u c t i o n l i n e : E x h i b i t e d p r o d u c t s : 
" T u t o r " s m a l l d e f e n c e c o m p u t e r , s u i t a b l e f o r a n t i - " T u t o r " c o m p u t e r , 
g a s , a n t i - f i r e a n d a n t i - t h e f t w a t c h . 

LINE 
Via Bresc ia 6 
1-25018 MONTICHIARI (BS) 
T e l . 0 3 0 / 9 9 6 11 8 0 - 9 9 6 11 7 9 
Telex 3 0 4 4 7 0 CSP DIE I 
Te le fax 0 3 0 / 6 7 61 6 7 

S C L SRL 
SECURITY COMPUTER 

SILENA S.p.A. 
Via Firenze 3 
1-20063 CERNUSCO SUL NAVIGLIO (Ml) 
T e l . 0 2 / 9 2 3 3 3 3 1 - 9 3 4 8 6 2 6 
Telex 3 2 2 5 2 3 S ILENA I 
Te le fax 0 2 / 9 2 3 3 2 9 3 

M a i n p r o d u c t i o n l i n e : 
D e s i g n , p r o d u c t i o n a n d s a l e o f e l e c t r o n i c i n s t r u ­
m e n t a t i o n f o r a n a l y s i s o f n u c l e a r r a d i a t i o n s . 

E x h i b i t e d p r o d u c t s : 
D a t e a c q u i s i t i o n s y s t e m in t h e C A M A C s t a n d a r d , 
m u l t i c h a n n e l a n a l y s e r m o d . " V a r r o " . N e w N I M -
s t a n d a r d a n a l y s e r " S e r i e s 8 9 " , s y s t e m b a s e d u p o n 
u s e o f t h e m e m o r y b u f f e r m o d . 7 9 3 7 f o r n u c l e a r 
s p e c t r o s c o p y m e a s u r e m e n t s , e n v i r o n m e n t a l 
m o n i t o r i n g s y s t e m . 
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VARIAN S.p.A. 
Via le R ivo l tana 8 
1-20090 SEGRATE (Ml) 
Te l . 0 2 / 7 5 3 16 51 
V A R M I L I 
Te le fax 0 2 / 7 5 3 4 0 0 3 

M a i n p r o d u c t i o n l i n e : 
F l a n g e s a n d s u p p l i e s f o r h i g h a n d U H v a c u u m 
v a l v e s , f e e d t h r o u g h r i n g s , w i n d o w s , t u r b o m o l e c u -
lar p u m p s , i o n p u m p s s t a r - c e l l , d i f f u s i o n p u m p s y s ­
t e m , l e a k d e t e c t i o n e q u i p m e n t , s p e c i a l f e e d -
t h r o u g h f o r h i g h v a c u u m , c o n t r o l u n i t s f o r m e d i u m 
h i g h a n d U H v a c u u m , i o n p u m p s s y s t e m f o r U H V , 
p r o d u c t i o n o f s p e c i a l u n i t s . 

E x h i b i t e d p r o d u c t s : 
T u r b o m o l e c u l a r p u m p s y s t e m m o d . T u r b o -
V C A R T / 2 0 0 , i o n p u m p m o d . S t a r - c e l l 6 0 L / S E C , 
c o n t r o l u n i t m o d . S t a r L i n k . L e a k d e t e c t i o n s y s t e m 
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A solid chUNK of new physics 

Delegates at last year's meeting at Protvino 
(Moscow region) reviewed the exciting pros­
pects for experiments at the new UNK 3 
TeV proton accelerator/collider now under 
construction. 

Open ing the In ternat iona l W o r k ­
s h o p o n the Exper imen ta l Pro­
g r a m m e at the f u tu re S e r p u k h o v 
acce le ra to r and s t o r a g e c o m p l e x 
(UNK), held at P r o t v i n o , M o s c o w 
Reg ion , USSR, under t he s p o n s o r ­
sh ip o f the USSR S ta te C o m m i t t e e 
f o r A t o m i c Energy and o f t he Pro t ­
v i no Ins t i tu te o f H igh Energy Phy­
s ics last year , V i ce -P res iden t o f t he 
USSR A c a d e m y o f Sc iences A . A . 
L o g u n o v r e m i n d e d the aud ience 
t ha t an i m p o r t a n t dec i s i on o n the 
fu tu re o f h igh ene rgy phys i cs in t he 
Sov ie t Un ion had been m a d e on l y a 
f e w m o n t h s p rev ious l y . T h e UNK 
p ro jec t is n o w c o n s i d e r e d as one 
o f t he ma jo r g o v e r n m e n t en te r ­
p r ises f o r the c o m i n g y e a r s , and 
w i l l be s t r o n g l y s u p p o r t e d by the 
nat iona l i ndus t ry r esou rces (see 
J a n u a r y / F e b r u a r y i ssue , page 3 ) . 

L o g u n o v s t r e s s e d tha t f o l l o w i n g 
t hese dec i s i ons the phys i cs c o m ­
m u n i t y shou ld be ready f o r ex­

t r a c t e d b e a m s f r o m the s u p e r c o n ­
d u c t i n g 3 T e V ( 3 0 0 0 GeV) mach ine 
in 1 9 9 3 , wh i l e t he add i t i on o f a se ­
c o n d r ing w o u l d g ive 6 T e V t o ta l 
ene rgy p r o t o n - p r o t o n co l l i s ions in 
1 9 9 5 . 

In a d d i t i o n , as s o o n as the t u n ­
nel f o r t h e UNK p r o t o n mach ine is 
ready , t he c o n s t r u c t i o n t e a m wi l l 
s ta r t t unne l i ng f o r the e l e c t r o n - p o ­
s i t r on l inear co l l ider on s i te c lose t o 
P ro t v i no . Th i s co l l ider w i l l beg in 
o p e r a t i o n s a round 1 9 9 6 at an ener­
g y o f 5 0 0 GeV per b e a m , and w i l l 
later be u p g r a d e d t o 1 T e V . 

T h e m e e t i n g w a s des igned t o 
upda te t he in ternat iona l phys i cs 
c o m m u n i t y on the UNK p ro jec t and 
eva luate cr i t ica l ly the ma in a s p e c t s 
o f t he research p r o g r a m m e n o w 
be ing p lanned f o r the f i rs t yea rs o f 
o p e r a t i o n . It w a s s t r uc tu red in 
th ree s e s s i o n s , w i t h t heo re t i ca l , ex ­
pe r imen ta l and i ns t rumen ta t i ona l 
a s p e c t s o f the UNK research p r o ­

g r a m m e c o v e r e d . 
Mach ine s t ruc tu re and p a r a m e t ­

ers as w e l l as t he s ta tus o f the 
c o n s t r u c t i o n w e r e c o v e r e d by K.P. 
M y z n i k o v . 

Theo re t i ca l p r o b l e m s re la ted t o 
f u tu re e x p e r i m e n t s at UNK w e r e 
d i s c u s s e d in severa l t a l ks by m e m ­
bers o f t he t h e o r y w o r k i n g g r o u p 
f r o m the P ro t v i no Ins t i tu te o f H igh 
Energy Phys ics . T h e s e inc luded 
s o f t and s e m i h a r d hadron ic co l l i ­
s i ons ( V . A . Pe t rov ) , c o m p o s i t e 
s t r uc tu re o f l e p t o n s and qua rks 
(Yu . F. P i rogov ) , s u p e r s y m m e t r y 
and supe rs t r i ng m a n i f e s t a t i o n s 
( A . G . L ipar te l iani ) , heavy qua rks 
(S.R. S labosp i t s ky ) and po lar iza t ion 
p h e n o m e n a ( S . M . T rosh in ) . Per­
s p e c t i v e s f o r T e V neu t r ino b e a m s 
w e r e r e v i e w e d by V . A . T s a r e v (Le-
b e d e v Phys ica l Ins t i tu te ) . A l m o s t all 
speake rs w e r e o p t i m i s t i c a b o u t 
U N K ' s po ten t i a l f o r reveal ing n e w 
p h e n o m e n a , even w h e n c o m p e t i n g 
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THE PERSONALIZED M C A 
Read i l y i n t e g r a t e d i n t o e x i s t i n g 
l a b o r a t o r y i n s t r u m e n t a t i o n 

> G r a d u a l l y e x p a n d a b l e by a d d i n g 
S ILENA NIM i n p u t m o d u l e s a s n e w 
a p p l i c a t i o n s evo lve 
Eas i ly i n t e r f a c e d t o t h e m o s t 
p o p u l a r c o m p u t e r s t h r o u g h e x i s t i n g 
c o m m u n i c a t i o n p r o t o c o l s 

> Q u i c k l y c o u p l e d w i t h an e x t e r n a l 
v i d e o t e r m i n a l f o r s p a c e s a v i n g 

» PHA w i t h up t o 4 i n p u t s : 3 usee 
C o n v e r s i o n T i m e 

> M C S S t e p p i n g T i m e w i t h s i n g l e i n p u t : 
1 p s e c m i n . 
w i t h up t o 4 i n p u t s : 4 psec m i n . 

SILENA 
SOCIETA PER L'ELETTRONICA AVANZATA 

SILENA Spa - Via F i renze, 3 
2 0 0 6 3 C E R N U S C O S / N (Ml) 
Tel . 0 2 / 9 2 3 3 3 3 1 (3 l inee r.a.) 
Te lex 3 2 2 5 2 3 S ILENA I 

S I L E N A W I S S E N S C H A F T L I C H E 
I N S T R U M E N T E G m b H 
( K r n p h y s i k a l i s c h e M e B s y s t e m e ) 
H a n f i g S t r a s s e 7 , 6 4 6 7 H a s s e l r o t h 2 
T e l . 0 6 0 5 5 / 4 0 2 1 - T e l e x 4 1 8 4 9 1 s i w i d 

S I L E N A V E R T R I E B S G E S S E L L S C H A F T m b H 
G r u e n e r W e g 2 
A - 2 4 3 2 S C H W A D O R F , A u s t r i a 
T e l . 0 2 2 3 0 / 3 2 6 3 



w i t h o the r had ron co l l i de rs . 
R.D. Peccei and A . A l i f r o m 

DESY l o o k e d f o r t he cha l lenges o f 
f i xed ta rge t phys i cs at UNK. In the i r 
o p i n i o n , en thus ias t ica l l y a c c e p t e d , 
UNK m a y ope ra te as a hadron ic B-
f a c t o r y ( for par t ic les con ta in i ng the 
s i x th ' b e a u t y ' qua rk ) , o p e n i n g the 
d o o r t o rare p h e n o m e n a , in pa r t i cu ­
lar the CP v io la t ion in t he B-sec to r 
(so far t he s t u d y o f CP v io la t i on 
has been l im i ted t o neutra l kaons ) . 
G. Preparata (Bari) s p o k e o n sp in 
phys i cs at h igh energ ies . 

A n u m b e r o f expe r imen ta l p r o ­
posa ls w e r e p r e s e n t e d , and the 
d i scuss ion cen t red a r o u n d the 
p r io r i t y e x p e r i m e n t s e x p e c t e d t o be 
ready w h e n the n e w acce le ra to r 
s ta r t s runn ing . A j e t - t a r g e t t e c h ­
n ique is p r o p o s e d f o r po la r iza t ion 
e x p e r i m e n t s in t he in ternal b e a m 
(p resen ted by V . L . S o l o v j a n o v , 
IHEP). T h e in ten t i on is t o use b o t h 
t he w a r m i ron 4 0 0 GeV b o o s t e r 
and the 3 T e V s u p e r c o n d u c t i n g ac­
ce le ra to r . 

A n ex tens ion o f t he cu r ren t IHEP 
research p r o g r a m m e in t he s t u d y 
o f g l uon -g luon i n te rac t i ons w a s 
p r e s e n t e d by Y u . D. P r o k o s h k i n 
(IHEP). T h e p r o p o s e d s e t u p c o n t i n ­
ues a long the l ines o f t he s u c c e s s ­
fu l G A M S p r o g r a m m e at IHEP and 
CERN w h i c h has recen t l y d i s c o v ­
e red the G ( 1 5 9 0 ) and X ( 1 8 0 0 ) 
'g lueba l l ' cand ida tes . D i s c o v e r y o f 
t he g luebal ls (par t ic les c o m p o s e d 
o f g luons rather t han quarks) and 
t he m e a s u r e m e n t o f the i r s p e c t r u m 
are genera l ly c o n s i d e r e d a key s t e p 
in unde rs tand ing h o w t o app l y 
qua rk -g luon f ie ld t h e o r y (QCD) at 
large d i s tances . 

T h e des ign f o r a n e w h igh - reso ­
lu t ion w i d e - a p e r t u r e mu l t ipar t i c le 
s p e c t r o m e t e r f o r heavy quark 
s tud ies w a s p r e s e n t e d by A . M . 
Za i tzev (IHEP). Th i s phys i cs c o n ­
cen t ra tes on B-par t ic les , inc lud ing 
the m ix ing o f neut ra l B m e s o n s and 

CP-v io la t ion s tud ies . U l t ima te l y , t he 
e x p e r i m e n t w i l l run w i t h b e a m s o f 
a b o u t 1 0 7 - 1 0 8 par t ic les per se ­
c o n d , us ing a soph i s t i ca ted t r igger . 

A s e c o n d p roposa l a long t hese 
l ines bu t w i t h a specia l e m p h a s i s 
o n the h y p e r o n b e a m w a s p re ­
s e n t e d by A . A . V o r o b j e v f r o m Le­
n ingrad ( Inst i tu te f o r Nuclear Phy­
s ics) . 

T h e neu t r ino p r o g r a m m e w a s 
the last in the l ist o f f i xed t a rge t ex­
p e r i m e n t s bu t t o o k l onges t t o d i s ­
cuss . A n a p p r o a c h t o use neu t r ino 
e x p e r i m e n t s as a t o o l t o l ook f o r 
dev ia t i ons f r o m the cur ren t l y ac­
c e p t e d s t anda rd m o d e l w a s p re ­
s e n t e d b y V . V . A m m o s o v (IHEP) 
and S .A . Bun ja tov (JINR, Dubna) , 
and u p d a t e d in c o m m e n t s by R. 
Le is te (Zeu then , GDR), V . K h o v a n s -
ky (ITEP, M o s c o w ) and l.'A. Sav in 
(JINR, Dubna) , w h o c o n c e n t r a t e d 
o n a search f o r n e w p h e n o m e n a in 
t he tau l ep ton sec to r . 

A separa te sess ion w a s g iven 
o v e r t o e x p e r i m e n t s at t he fu tu re 
UNK p r o t o n - p r o t o n col l ider at 3 
T e V per b e a m and l um inos i t y 
4 x 1 0 3 2 . S.P. Den isov (IHEP) and 
V . N . Royn ishv i l y (Tbil isi)) had t w o 
c o m p l e m e n t a r y p r o p o s a l s a i m e d at 
d i f fe ren t d o m a i n s o f co l l ider p h y ­
s ics . T h e f i rs t is a ful l so l id angle 
ca lo r ime t r i c d e t e c t o r w i t h p rec is ion 
t r ack ing ins ide a s u p e r c o n d u c t i n g 
so leno id t o look f o r n e w behav iou r 
in v io len t co l l i s ions , wh i l e t he se ­
c o n d , st i l l e x p l o r a t o r y , env i sages a 
large s t r e a m e r c h a m b e r s u r r o u n d e d 
b y p h o t o n ca lo r ime te rs . 

T h e W o r k s h o p w a s c o m p l e ­
m e n t e d w i t h deta i led and ve r y in ­
t e res t i ng r e v i e w ta lks by L. M o n t a -
ne t , CERN (f ixed ta rge t p r o g r a m m e 
at CERN), R. Ruck l , DESY (phys ics 
at e l e c t r o n - p r o t o n co l l iders) , R. D i ­
x o n , E. Knapp and T . T o o h i g (pre­
sen t and fu tu re par t ic le phys i cs in 
t he Un i ted S ta tes ) . 

T h e UNK mee t i ng h igh l igh ted the 

h igh h o p e s tha t a n e w phys i cs d o ­
ma in w i l l be o p e n e d in 1 9 9 3 w i t h 
t he s ta r t o f t he 3 T e V f i xed t a rge t 
p r o g r a m m e at UNK, wh i l e the s u b ­
s e q u e n t p rov i s i on o f 6 GeV co l l i ­
s ion energ ies w o u l d be a un ique re­
search a t t r a c t i o n . 

From E. Kfstenev 
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Wandel & Goltermann 
Electronic Measurement Technology 

How many cheap 
breakout boxes have 
you replaced? Again 
and again and again? 

robust precis ion interface tester works 
better. The DIT-24 interface tester makes 
your job a smoother operat ion w i t h : 
* 30 Hours " o n - l i n e " use - available 

when you need it. 
* Extra-thick gold plated contacts - a re-

liable connect ion every t ime. 
* High quality swi tches - last much 

longer. 
* Precise lead indicators - help you 

make the right dec is ion. 
Get your money ' s wor th datacom equ ip ­
ment f rom Wandel & Gol te rmann. Sales 
and service centers located wor ldwide. 
Please contact us for more informat ion. 

Wandel&Goltermann (Schwetz) AG, Post!254,3000 Bern 25 
Tel. 031-426644, ttx. 912350wgch, Fax 031-426133 
Please check off your requirements: 
• interface tester DIT-24/DIT-21 
• Information about your instruments 

Company 
Street 
Town 
Telephone no.. . E8425K 
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Another ring for Saturne 

W i t h the ve ry s a t i s f a c t o r y c o m m i s ­
s ion ing o f the n e w M I M A S a c c u ­
m u l a t o r / b o o s t e r r i ng , t he French 
Nat iona l Sa turne L a b o r a t o r y is p r o ­
v id ing i ts c o m m u n i t y o f 4 0 0 re­
search sc ien t i s t s (half f r o m abroad) 
w i t h a f i ve fo l d increase in t he s u p ­
ply o f po lar ized (spin o r ien ted) d e u -
t e r o n s at 1.15 G e V / n u c l e o n , re in­
f o r c i n g i ts p o s i t i o n as the w o r l d ' s 
m o s t p o w e r f u l s o u r c e o f po lar ized 
par t i c les , and up t o t e n f o l d in ­
c reases in the avai lable levels o f 
l ight i ons . 

W i t h a lso a w i d e r range o f ion 
b e a m s avai lable f o r e x p e r i m e n t s , 
Sa tu rne is in a g o o d p o s i t i o n t o ex­
t e n d i ts i m p o r t a n t phys i cs ach ieve­
m e n t s at the in t r igu ing in te r face be­
t w e e n par t ic le and nuclear phys i cs . 
W i t h resu l ts f r o m h igher ene rgy ex­
p e r i m e n t s at o t h e r Labo ra to r i es 
vyith par t ic le b e a m s s h o w i n g h o w 
p r o t o n and n e u t r o n s t ruc tu re can 
change w i t h nuc lear e n v i r o n m e n t 
(the 'EMC E f fec t ' ) , and w i t h ion 
b e a m s s h o w i n g a n e w r i chness o f 
de ta i l , phys i c i s t s are l ook ing hard 
at t he behav iour o f par t ic les in 
nuc le i . Resul ts f r o m Sa tu rne o n the 
behav iou r o f nuc leon exc i t a t i ons 
and heavy m e s o n s in nuc lear co l l i ­
s i ons cou ld p r o v i d e m o r e va luab le 
ins igh ts . 

In a d d i t i o n , t he sub t le e f f ec t s o f 
sp in in par t ic le i n te rac t i ons are sti l l 
fa r f r o m per fec t l y u n d e r s t o o d . Spe ­
c ia l is ts are qu ick t o po in t o u t t ha t 
sp in is no t j us t a ' use less c o m p l i c a ­
t i o n ' , and tha t par t ic le phys i cs w i l l 
on l y be we l l u n d e r s t o o d w h e n sp in 
is m a d e t o f i t n ice ly in to t he p ic ­
tu re . 

In 1 9 8 2 , Sa tu rne success fu l l y 
t r a c k e d a pa th t h r o u g h the jung le o f 
depo la r iz ing r e s o n a n c e s t o p rov i de 
b e a m s o f sp in o r i en ted par t i c les at 
t he G e V level . W i t h t he w o r l d ' s 
m o s t in tense b e a m s o f po lar ized 
par t i c les , Saturne is a natura l f o c u s 
f o r sp in phys i cs . 

The new MIMAS accumulator-injector ring 
at the French National Saturne Laboratory. 

1 ^^"^SW^MPIs 

T h e 3 1 - m e t r e M I M A S r ing c o m ­
m i s s i o n e d last O c t o b e r op t im i zes 
the t r ans fe r o f po lar ized par t ic les 
and heavier ions t o the ma in r i ng , 
wh i l e t he o ld l inac is re ta ined f o r 
use w i t h l ight ions f r o m the A m a l -
thee s o u r c e . 

T o min im ize par t ic le l osses , M l -

The French National Saturne Laboratory has 
granted the Groupe Europeen de Produc­
tions Electromecaniques et Electroniques 
(GEPE) sole rights to these patented static 
relays, designed and developed originally for 
rapid switching in the supply for the magnet 
coils of the Saturne synchrotron. 
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V A X t o V M E i n t e r c o n n e c t : 
C H I ( C E R N H o s t I n t e r f a c e ) 

H V R 8217/B 
H V R 8217/Q 

* H V R 8217/B f o r B I mach ines 

* H V R 8217/Q f o r Qbus mach ines 

* H i g h Speed D M A channels o n V M E a n d V S B 

* M o r e t h a n 3 Mbytes/sec r e a l - D M A t r a n s f e r ra tes (8217/B) 

* C o m m o n V M E in te r face f o r Qbus, U N I B U S a n d B I 
mach ines f o r system s t a n d a r d i z a t i o n 

* So f tware s u p p o r t o n F I C 8230 H i g h Speed Processor 

B I , Qbus, U N I B U S and V A X are Trademarks o f Digi ta l Equipment Corp. 

F o r these and our other V M E and C A M A C modules, contact us for your nearest distributor. 
Headquarters: CES Geneva, Switzerland 

CES.D Germany 
CES.USA Santa-Clara 

Tel: (022) 925 745 
Tel: (6055)4023 
Tel: (408) 727 3360 

Fax: (022)925748 
Fax: (6055) 82 210 
Fax: (408) 7277721 

Tlx: 421 320 
Tlx: 418 4914 

CES Creative Electronic Systems SA 70, Route du Pont-Butln Case Postale 107 CH-1213 Petit-Lancy 1 GENEVA SWITZERLAND 

CREATIVE ELECTRONIC SYSTEMS 



M A S v a c u u m a t ta ins 5 x 1 0 ~ 1 1 t o r r , 
w i t h t he w h o l e r ing u n d e r g o i n g a 
w e e k - l o n g b a k e o u t at 3 0 0 C . Fast 
k icker m a g n e t s pass b e a m s t o the 
ma in r ing in less t han a m i c r o s e ­
c o n d at 12 .9 M e V / n u c l e o n . T h e 
t w o rad io f r equency acce le ra t ing 
cav i t ies ope ra te b e t w e e n 1 6 0 kHz 
and 2 . 4 8 MHz f o r a c c u m u l a t i o n 
and s u b s e q u e n t acce le ra t i on , wh i l e 
a specia l dece le ra t ing m e c h a n i s m 
fac i l i ta tes in jec t ion (at 1 8 7 . 5 
k e V / n u c l e o n ) and s t a c k i n g . 

T o reap the bene f i t s o f t he in ­
c reased supp l y o f pa r t i c les , t he ex­

pe r imen ta l areas are be ing ex­
t e n d e d , in co l l abora t ion w i t h t he 
Ge rman GSI Labo ra to r y , D a r m ­
s t a d t , and w i t h the Ital ian Nat iona l 
Ins t i tu te f o r Nuclear Phys ics (INFN). 

S tud ies us ing the SPES IV s p e c ­
t r o m e t e r have s h o w n h o w the p r o ­
d u c t i o n o f t he de l ta (exc i ted n u -
c leon) par t ic le changes w i t h d i f fe r ­
en t nuc lear t a r g e t s , w i t h t he de l ta 
appea r ing t o s h o w an a f f in i ty f o r , 
and inc reased s tab i l i ty w i t h , nuc lear 
ma t t e r . O ther e x p e r i m e n t s have 
s h o w n an in te res t ing co r re la t ion 
b e t w e e n the p r o d u c t i o n o f e ta 

m e s o n s and o f pai rs o f p i ons . Cap i ­
ta l iz ing o n t he c o p i o u s s u p p l y o f 
po la r ized par t i c les , t he p r o d u c t i o n 
o f neut ra l p i ons is f o u n d t o be 
h igh ly sp in sens i t i ve . 

Sa tu rne is one o f t he t w o Labor ­
a to r ies o p e r a t e d jo in t l y by the Ins t i ­
t u t e o f Fundamen ta l Research o f 
t he French A t o m i c Energy C o m m i s ­
s ion and t he Nat iona l Ins t i tu te f o r 
Nuclear Phys ics and Part ic le Phy­
s ics o f t he Nat iona l Cent re f o r 
Sc ien t i f i c Research , the o the r be ing 
t he G A N I L heavy ion acce le ra to r at 
Caen . 

Control systems 
for experimental physics 
A t an in ternat iona l c o n f e r e n c e last 
year at V i l la rs -sur -Ol lon (Swi tze r ­
land) , sc ien t i s t s f r o m all o v e r t he 
w o r l d l o o k e d at t he p r o b l e m s o f 
con t ro l l i ng c o m p l e x phys i cs ins ta l ­
l a t ions , inc lud ing par t ic le acce le ra ­
t o r s , nuclear r e a c t o r s , large te le ­
s c o p e s and h igh e n e r g y phys i cs 
d e t e c t o r s . 

T h e m e e t i n g , o rgan ized by the 
European Physical S o c i e t y ' s Inter-
d iv is iona l Group o n Exper imen ta l 
Phys ics Con t ro l S y s t e m s , EPCS, 
b r o u g h t t o g e t h e r 1 8 0 sc ien t i s t s 
f r o m the w o r l d ' s lead ing exper ­
imenta l phys i cs research l abo ra to ­
r ies , un ivers i t ies and i ndus t r i es , in­
c lud ing subs tan t ia l de lega t i ons 
f r o m Czechos lovak ia , I raq , Israel , 
J a p a n , the Peop le ' s Republ ic o f 
China and Po land . T h e a b s e n c e o f 
t he USSR de lega t ion w a s m u c h re­
g r e t t e d . 

A s phys i cs ins ta l la t ions ge t larg­
er and m o r e c o m p l e x , manua l ope r ­
a t ion b e c o m e s inc reas ing ly d i f f icu l t . 
Sa fe t y , rel iabi l i ty and h igh pe r fo r ­

m a n c e requi re h ighly s o p h i s t i c a t e d 
c o n t r o l s y s t e m s , necessar i l y m o r e 
e x p e n s i v e , con f l i c t i ng w i t h t he cur­
ren t e c o n o m i c res t r i c t i ons . Never ­
the less a con t inua l e f fo r t ensu res 
tha t c o n t r o l s , a ided by a d v a n c e d 
t e c h n o l o g y , keep pace w i t h e m e r g ­
ing r equ i r emen ts . 

Ma in issues and t r a d e - o f f s w e r e 
c o v e r e d by inv i ted papers g iv ing 
o v e r v i e w s o f ma jo r con t r o l s y s ­
t e m s , and by c o n t r i b u t e d p a p e r s , 
w o r k s h o p s , tu to r ia ls and exh ib i t s . 
T o s t imu la te deba te on top i ca l m a t ­
t e r s , panel w o r k s h o p s (A rch i t ec ­
t u re , In te r fac ing and Inte l l igent Pro­
cess E q u i p m e n t , A p p l i c a t i o n s S o f t ­
w a r e , Opera t iona l A s p e c t s , A u t o ­
m a t i o n , S o f t w a r e Engineer ing) c o v ­
e red a subs tan t ia l par t o f t he p r o ­
g r a m m e . 

W h i l e m o r e c o m p l e x mach ines 
need m o r e c o m p l e x c o n t r o l s , rap id ­
ly advanc ing t e c h n o l o g y m a k e s 
h a r d w a r e c o s t s d ive . Cur rent c o n ­
t ro l s t e n d t o w a r d s fu l ly d i s t r i bu ted 
s y s t e m s w i t h m o r e local intel l i ­

g e n c e at t he dev i ce level . Con t ro l 
a r ch i t ec tu res are ma in ly based o n 
t w o - l e v e l n e t w o r k s , w i t h a back ­
b o n e , t o k e n r ing or E therne t , c o n ­
nec t i ng w o r k s t a t i o n s t o m o s t l y 
V M E - b a s e d f r o n t - e n d m i c r o p r o c e s ­
s o r s , o r c o n c e n t r a t o r s , in t u rn d r i v ­
ing local d i s t r i bu t i on n e t w o r k s (e .g . 
1 5 5 3 B ) t o ind iv idual dev i ces . 

In such e n v i r o n m e n t s s o f t w a r e is 
b e c o m i n g increas ing ly c o m p l e x and 
e x p e n s i v e , and the m e e t i n g e m p h a ­
s ized s o f t w a r e eng ineer ing . W i t h 
f e w w e l l - i n t e g r a t e d s o f t w a r e eng i ­
neer ing t o o l s f o r large p ro jec t s on 
the m a r k e t , a n u m b e r o f r e c o m ­
m e n d e d s t ra teg ies and t echn iques 
w e r e p r e s e n t e d . S t r uc tu red eng i ­
neer ing m e t h o d s have p r o v e d the i r 
w o r t h in a n u m b e r o f c o n t r o l p r o ­
j e c t s , a n d , t h o u g h sti l l in t he p r o t o ­
t y p e s tage at acce le ra to r L a b o r a t o ­
r ies , o b j e c t - o r i e n t e d c o n c e p t s 
s h o w s o m e p r o m i s i n g s igns o f 
s u c c e s s . 

P rocess c o n t r o l s y s t e m s shou ld 
be rel iable and f lex ib le . Ma in te -
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Discussing systems architecture at the re­
cent experimental physics controls meeting 
in Villars, Switzerland, are left to right, Mi­
chael Shea (Fermilab, US), Shin-lchi Kuroka-
wa (KEK, Japan), Rudolf Steiner (GSI, Darm­
stadt, Germany) and Winfried Busse (Hahn-
Meitner Institute, Berlin). 

nance ea ts in to r esou rces and p re ­
c ious ope ra t i on t i m e , s o it is es ­
sent ia l t o inc lude m o n i t o r i n g t o 
t race s y s t e m behav iou r , o r m i s b e ­
hav iour , and s o f t w a r e shou ld be 
largely da ta d r i ven . On- l ine d a t a , 
n e e d e d f o r real t i m e ac t i v i t i es , re­
la tes t o o f f - l ine da ta desc r i b i ng 
ope ra t i ona l c o n s t r a i n t s o r p r o v i d i n g 
m a n a g e m e n t i n f o r m a t i o n . T h e d a ­
t a b a s e is t h u s an essent ia l par t o f 
t he c o n t r o l s y s t e m . 

G o o d m a n a g e m e n t requ i res so l id 
p lann ing w i t h ident i f ied m i l e s t o n e s , 
real ist ic schedu les and de f i ned b u d ­
g e t s . Gone are the d a y s w h e n inge­
n ious eng ineers o r phys i c i s t s c o u l d 
t i m b e r t o g e t h e r s o m e ad hoc s o l u ­
t i o n in the i r ' spa re t i m e ' . 

Smal le r ins ta l la t ions w i t h f e w e r 
r esou rces run in to p r o b l e m s . The re 
w a s a clear call f r o m the smal le r in ­
s t i t u tes f o r help f r o m b igger b r o t h ­
e rs , f o r examp le w i t h s u b s y s t e m s 
avai lable in ki t f o r m . A l o n g t h e s e 
l ines, an init ial w o r k i n g g r o u p a ims 
at s tandard iz ing the ope ra t i ona l 
c o n t r o l p r o t o c o l s o f p o w e r c o n ­
v e r t e r s . Seven ins t i t u tes are par t i c i ­
pa t i ng t o th i s f i rs t co l lec t i ve EPCS 
e n d e a v o u r . 

A p p l i c a t i o n s s o f t w a r e , a ma jo r 
f r a c t i o n o f t o d a y ' s d e v e l o p m e n t 
w o r k , w a s l o o k e d at in de ta i l . Re­
c o m m e n d a t i o n s inc luded - a 
layered s t ruc tu re o f m o d u l e s each 
ca te r ing f o r a spec i f i c t y p e o f ac t i v ­
i t y ; sepa ra t i on o f c o d e (a l ibrary o f 
reusab le rout ines) and da ta ( the o n ­
line da ta b a s e ) ; and h o u s e k e e p i n g , 
schedu l i ng and s imi lar ac t i v i t ies in 
s t a n d a r d m o d u l e s . T h i s shou ld p r o ­
v ide bas ic p r o c e s s - i n d e p e n d e n t 
p a c k a g e s in to w h i c h spec i f i c app l i ­
ca t i ons can be e m b e d d e d re la t ive ly 
cheap ly us ing da ta t ab les and s h o r t 
spec ia l - pu rpose p r o c e d u r e s . H o w ­
ever f u r the r d e v e l o p m e n t t o w a r d s 
a p p r o p r i a t e s t r uc tu res and s tanda r ­
d iza t ion is st i l l necessa ry . Future 
large c o n t r o l s p ro j ec t s shou ld a lso 

inves t in app rop r i a te eng ineer ing 
t o o l s d e v e l o p e d in paral lel w i t h t he 
rea l - t ime s y s t e m . 

Ef f i c iency , b o t h in ope ra t i on and 
e x p l o i t a t i o n , cal ls f o r a s ingle c o n ­
t ro l r o o m w i t h s tanda rd c o n s o l e s . 
T rad i t i ona l c o n s o l e s w i t h a lpha­
numer ic and graph ic d i sp lays , 
t o u c h pane l , t racke r bal ls , e t c , are 
t e n d i n g t o be rep laced by m o d e r n 
w o r k s t a t i o n s w i t h p o w e r f u l ope ra t ­
ing s y s t e m s and g raph ics pack ­
ages . Exper ience w i t h t hese has 
s h o w n tha t the i r e x t r e m e f lex ib i l i ty 
requ i res ru les f o r c o n s i s t e n t ev ­
e r y d a y use . Q u e s t i o n s inc luded -
Shou ld a la rms be inc luded o n the 
ma in c o n s o l e w o r k s t a t i o n ? Can a 
s ing le w o r k s t a t i o n d isp lay be m o d ­
i f ied f o r mu l t ip le access? R e c o m ­
m e n d e d s t a n d a r d fea tu res inc luded 
s u m m a r y s t a t u s d isp lay , c h r o n o l o g ­
ical r eco rd i ng o f e v e n t s , cove r i ng 
h a r d w a r e fau l t s and o p e r a t o r re­
q u e s t s , e tc . 

A t t h e w o r k s h o p o n A u t o m a ­
t i o n , a n u m b e r o f levels w e r e p r o ­
p o s e d t o de f ine success i ve de ­
g rees o f s o p h i s t i c a t i o n , usefu l 
w h e n reconc i l i ng goa ls and avai l ­
ab le r e s o u r c e s . T h e l o w e s t level is 
da ta a c q u i s i t i o n , f o r m o n i t o r i n g 
o p e r a t i o n and f o r d e v e l o p i n g c o n ­
t ro l a l g o r i t h m s . T h e s e c o n d is m o r e 
c o n c e r n e d w i t h s u p e r v i s o r y c o n ­
t r o l s , and t he th i rd i n c o r p o r a t e s 
m o d e l i n g p r o g r a m s t o t e s t p r o ­
p o s e d c h a n g e s . T h e f o u r t h level 
p e r f o r m s c o n t i n u o u s c o n t r o l s w i t h 
t h e s e t p o i n t s o f t he c o n t r o l l o o p s 
avai lable t o t he o p e r a t o r , bu t m a i n ­
t a i ned b y the s y s t e m t o assure 
s t e a d y o p e r a t i o n . A t t he nex t level 
t he s y s t e m is ab le t o change the 
s ta te o f t he p r o c e s s a c c o r d i n g t o a 
m a s t e r s e q u e n c e , i nvo lv ing a u t o ­
ma t i c s t a r t - up and s h u t - d o w n w i t h 
sequen t ia l c o n t r o l a l g o r i t h m s f o r all 
p r o c e s s d e v i c e s . T h e penu l t ima te 
level e x t e n d s th i s sequent ia l c o n t r o l 
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t o fau l t d i agnos t i c s and poss ib le 
s y s t e m recove ry . T h e h ighes t level 
o f soph i s t i ca t i on is a u t o m a t i c o p ­
t im iza t i on t h r o u g h s e t p o i n t ad jus t ­
m e n t and s ta te c h a n g e s , a f ie ld 
r ipe f o r art i f ic ial in te l l igence. 

Present par t ic le acce le ra to rs are 
no t h igh ly a u t o m a t e d , as it is fe l t 
t ha t m e a s u r e m e n t s are n o t rel iable 
e n o u g h , there are insuf f ic ien t c o n ­
t ro l pa rame te r s and the i r se t t i ngs 
are o f t e n no t su f f i c ien t l y r e p r o d u c i ­
b le. 

By specia l r eques t , an add i t iona l 
sess ion w a s i m p r o v i s e d o n V M S 
ve rsus UNIX , h igh l igh t ing t he d i f fer ­
ences b e t w e e n a h igh ly f lex ib le 
p rop r i e ta ry ope ra t i ng s y s t e m and a 
publ ic one . 

It is increas ing ly b e c o m i n g clear 

CERN/NOVOSIBIRSK 
Lithium lens colla­
boration 

T h e idea o f l i th ium lenses t o b o o s t 
t he co l l ec t ion o f an t ipar t i c les w a s 
b o r n at the Sov ie t Ins t i tu te f o r Nu­
clear Phys ics at N o v o s i b i r s k and 
s u b s e q u e n t l y exp lo i t ed f o r use w i t h 
a n t i p r o t o n s at Fermi lab and at 
CERN, w h e r e 2 c m - d i a m e t e r lenses 
are e m p l o y e d . 

For the o n g o i n g c o n s o l i d a t i o n 
p r o g r a m m e f o r CERN's a n t i p r o t o n 
s u p p l y , a larger (3 .6 c m d iamete r ) 
lens is f o r e s e e n and a f i r s t p r o t o ­
t y p e has been bui l t at CERN. T o 

tha t i ndus t r y is ahead o f t he p h y ­
s ics labs , b o t h h a r d w a r e - and s o f t ­
w a r e - w i s e . Severa l tu to r ia ls a d ­
d r e s s e d th is p r o b l e m : 
b u s e s , v i ta l f o r c o n n e c t i n g intel l i ­
gen t phys i cs e q u i p m e n t , w e r e the 
o b j e c t o f t w o l ively s e s s i o n s , in ­
c lud ing one on the r is ing s ta r o f 
V M E ; 
the under l y ing pr inc ip les o f expe r t 
s y s t e m s , a n e w d isc ip l ine , h igh ly 
p r o m i s i n g f o r the expe r imen ta l p h y ­
s ics f i e l d , d r e w a large aud ience , 
and w a s f o l l o w e d by e x a m p l e s 
f r o m indus t r y and a d e m o ; 
h igh ly re levant f o r c o n t r o l s w a s o b ­
j e c t - o r i e n t e d s o f t w a r e d e s i g n ; 
and f ina l ly S A S D (s t ruc tu red ana ly­
sis and des ign ) , a c o m p u t e r as ­
s i s ted m e t h o d o l o g y f o r s o f t w a r e 

des i gn and i m p l e m e n t a t i o n . 
V i s i t s t o CERN and t o C iba-Geigy 

i l lus t ra ted d i f f e rences b e t w e e n in ­
dus t r ia l and sc ient i f i c c o n t r o l s y s ­
t e m s . T h e f o r m e r ope ra te in w e l l 
d e f i n e d , s tab le and u n d e r s t o o d 
p r o d u c t i o n e n v i r o n m e n t s , wh i l e the 
la t ter , as exemp l i f i ed by par t ic le ac­
ce lera tors* are less we l l d e f i n e d , 
sub jec t t o change and have t o 
c o p e w i t h p r o c e s s e f f ec t s o f t e n 
n o t fu l ly u n d e r s t o o d . 

Ref lec t ing i ts s u c c e s s , it w a s 
ag reed t ha t th i s t y p e o f c o n f e r e n c e 
s h o u l d f i nd a venue o n c e eve ry t w o 
y e a r s , in t h e in te rven ing t i m e c o m ­
p l e m e n t e d by w o r k s h o p s and 
s t u d y g r o u p s o n spec i f i c s u b j e c t s . 

From A. Daneels and B.Kuiper 

With CERN's prototype large diameter li­
thium lens for antiproton work on its 
testbed at the Soviet Institute for Nuclear 
Physics at Novosibirsk Laboratory are (left 
to right) Robert Betlone, Gregory Silvestrov, 
Tanja Vsevolozhskaya, Peter Sievers, Juri 
Petrov, Victor Volokhov, Boris Bayanov and 
Sacha Chernyakin. The lens underwent 
500,000 pulses at 800 kA. 

Around the Laboratories 
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Compatibilite 
Electromagnetique 

w o e r t z ( p ; 
Articles electrotechniques 
Systemes d'installation 

Oskar Woertz 
Hofackerstrasse 47 
CH-4132 Muttenz 

Jeux de parasurtensions 
2,5-35 mm 2 

• Varistors enfichables permettant 
un remplacement aise 

• Deux versions; 
P+N+PE ou 3 P + N + P E 

• Standard 50 V 2 2 0 V; 
tensions differentes 
sur-demande 

D e m a n d e z 

n o t r e b r o c h u r e 

Telephone: 061 - 61 36 36 
Telex: 963179 owmu ch 
Telefax: 061-6196 06 

D E T E C F O R J S 

- Streamer tubes chambers 
; - Read out strips 

Portable modules for teaching purposes/ ^ 
(made of streamer tubes chambers, H. 
, , _ „ m r r e i p out system and traces vis 

I ization) i 
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t e s t p e r f o r m a n c e at peak cu r ren ts 
up t o 1 M A , th i s lens recen t l y w e n t 
t o N o v o s i b i r s k , w h e r e a 1 M A cur­
rent pu lser had been m a d e avai l ­
able t o CERN. 

Nego t i a t i ons are con t i nu i ng be­
t w e e n CERN and N o v o s i b i r s k w i t h 
a v i e w t o e x t e n d i n g th i s co l l abo ra ­
t i o n . 

CERN 
Tale of two TPCs 

T a k i n g shape at CERN are the t w o 
big T i m e Pro jec t ion C h a m b e r s 
(TPCs) f o r t he A l e p h and Delphi ex­
pe r imen t s n o w be ing a s s e m b l e d 
f o r CERN's n e w LEP e l e c t r o n - p o s i ­
t r o n col l ider . T h e s e TPCs wi l l t rack 
and measure the par t ic les in t he 
ma in cent ra l reg ion s u r r o u n d i n g the 
e l e c t r o n - p o s i t r o n co l l i s ion po in t . 

T h e Delphi TPC recen t l y a r r ived 
f r o m the French Sac lay L a b o r a t o r y , 
and wi l l unde rgo c o s m i c ray t e s t s 
in t he c o m i n g m o n t h s . C o n s t r u c ­
t i on o f t he 3 .1 m e t r e long and 2 . 4 
m e t r e d iame te r cy l indr ica l d e t e c t o r 
is a CERN/France (Col lege de 
F r a n c e / O r s a y / S a c l a y ) co l l abo ra ­
t i o n . T h e cas ing is m a d e o f ca rbon 
f ib re t o p rov ide a r ig id shel l wh i l e 
in ter fe r ing m in ima l l y w i t h t rave rs ing 
par t ic les ( 0 . 0 4 rad ia t ion l eng ths 
th i ckness ) . 12 w i r e c h a m b e r s us ing 
16 layers o f r eadou t p a d s shou ld 
p inpo in t t o a b o u t 1 0 0 m i c r o n s , and 
p rov ide par t ic le iden t i f i ca t ion b e l o w 
8 GeV. 

E lec t ron ics f o r t he 2 2 , 0 0 0 read­
ou t channe ls inc lude the 8-b i t 15 
MHz f lash ana log-d ig i ta l c o n v e r t e r s 
bui l t b y T h o m s o n and spec ia l ly de ­
v e l o p e d in co l l abo ra t i on w i t h 
French research i ns t i t u tes (see M a y 
1 9 8 6 issue, page 17) . 

A l e p h ' s TPC e f f o r t is a co l l abo ­
ra t ion b e t w e e n CERN, G l a s g o w , 

Time Projection Chambers for experiments 
at CERN's LEP electron-positron collider. 
Top, Aleph (Photo CERN Xb77.2.88), and 
below, Delphi (Photo Saclay). 
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Fermilab's 15-foot Bubble Chamber made its 
last physics run for Experiment 632. 

Mainz , M u n i c h (Max Planck Ins t i ­
t u t e ) , P isa, T r i es te and W i s c o n s i n . 
W i t h the accen t o n accura te m o m ­
e n t u m m e a s u r e m e n t s , t he c h a m b e r 
is b ig - 4 . 4 m e t r e s long and 3 . 6 
m e t r e s a c r o s s , m a k i n g it t he 
w o r l d ' s la rgest . M o m e n t u m reso lu ­
t i o n o f be t t e r t han 0 . 1 5 per cen t 
a b o v e 5 G e V is e n v i s a g e d . M o r e 
t h a n 2 0 o f the 3 6 w i r e c h a m b e r s 
have ar r ived f r o m M u n i c h , and t he 
ful l c o m p l e m e n t is e x p e c t e d t o be 
ready th is s u m m e r . 

T h e 4 7 , 5 0 0 readou t channe ls 
are a lso e q u i p p e d w i t h T h o m s o n 
f lash A D C s . T h e d e t e c t o r is be ing 
pu t t h r o u g h i ts paces be fo re be ing 
t a k e n t o t he expe r imen ta l hall u n ­
d e r g r o u n d later th is year . 

FERMILAB 
Successful fixed 
target run 

A f t e r e ight m o n t h s , 3 0 0 0 phys i cs 
h o u r s , and 3 5 , 0 0 0 da ta t a p e s , Fer­
m i l ab ' s m o s t success fu l f i xed - ta r ­
ge t phys i cs run e n d e d in m id -Fe ­
b ruary w i t h the h ighes t s u p e r c o n ­
d u c t i n g acce le ra to r i n tens i t y , 
1 . 8 x 1 0 1 3 p r o t o n s per pu lse , and 
w i t h a to ta l o f 2 . 1 9 2 x 1 0 1 8 p r o t o n s 
acce le ra ted . 

Th i s w a s the f i r s t 8 0 0 G e V p h y ­
s ics run t o use all t he f i xed t a rge t 
e x p e r i m e n t s and b e a m s bui l t f o r 
t he T e v a t r o n u p g r a d e , and t e n ex­
p e r i m e n t s w e r e c o m p l e t e d . 

Expe r imen t 7 3 1 ( C h i c a g o / E l m -
hurs t C o l l e g e / F e r m i l a b / P r i n c e -
t o n / S a c l a y ) c o m p l e t e d t ak ing da ta 
w i t h t he goa l o f deta i l ing the CP 
( c o m b i n e d cha rge /pa r i t y ) n o n c o n -
se rva t i on in the d e c a y s o f neut ra l 

The Fermilab experiment looking at the de­
cays of neutral kaons needs ample space for 
the particles to decay. 

16 CERN Courier, May 1988 



Schematic of the SLC Stanford Linear Collid­
er, now preparing for its first electron-posi­
tron collisions. 

kaons t o one par t in a t h o u s a n d , 
co l lec t ing 2 5 0 t h o u s a n d d e c a y s o f 
long- l i ved neutra l k a o n s in to neutra l 
p ion pa i rs , 3 7 0 t h o u s a n d in to 
cha rged p ion pa i rs , and th ree t i m e s 
as m a n y sho r t - l i ved neut ra l kaons 
decay ing in to neutra l and cha rged 
p ion pa i rs . 

S t u d y i n g the po la r iza t ion and 
magne t i c m o m e n t o f t he o m e g a -
m inus h y p e r o n . Expe r imen t 7 5 6 
( F e r m i l a b / M i c h i g a n / M i n n e s o -
t a / R u t g e r s / W a s h i n g t o n ) a c c u m u ­
lated a b o u t 8 2 t h o u s a n d e x a m p l e s 
o f th i s o n c e rare par t ic le . 

Expe r imen t 7 7 0 ( C h i c a g o / C o -
l u m b i a / F e r m i l a b / R o c h e s t e r ) c o l ­
lec ted 1.6 mi l l ion neu t r i no and 
0 . 3 5 mi l l ion an t ineu t r i no e v e n t s t o 
measu re nuc leon quark c o n t e n t 
(s t ruc ture f unc t i ons ) at h igher ener­
g ies t han p rev ious l y p o s s i b l e , l ook ­
ing a lso at the p r o d u c t i o n o f 
c h a r m e d par t ic les and o f pa i rs o f 
o p p o s i t e l y cha rged m u o n s . 

T h e f inal run o f t he 1 5 - f o o t b u b ­
ble c h a m b e r w a s f o r Expe r imen t 
6 3 2 ( U S , European and Indian un i ­
vers i t ies) us ing the w i d e b a n d neu­
t r i no b e a m t o p r o d u c e 4 8 t h o u s a n d 
p h o t o g r a p h s and 4 . 6 t h o u s a n d h o ­
l o g r a m s t o search f o r n e w par t ic les 
and t o s t u d y m u o n p lus e lec t ron 
and m u o n pair c o m b i n a t i o n s car ry ­
ing net e lect r ic charge (same s ign 
pai rs) . 

Expe r imen t 6 8 7 e x p l o r e d the 
p h o t o p r o d u c t i o n o f par t i c les c o n ­
ta in ing heavy qua rks (charm and 
beau ty ) . Heavi ly d a m a g e d in a f i re 
w h i c h d e s t r o y e d t he e l e c t r o m a g ­
net ic ca lo r ime te r and o t h e r c o m p o ­
n e n t s , the e x p e r i m e n t (a U S / I t a l y 
j o in t ven tu re ) w a s rev i ta l ized in a 
t r e m e n d o u s e f fo r t by Fe rm i lab ' s 
Research D iv is ion and Phys ics Sec­
t i o n , and a c c u m u l a t e d a b o u t 7 0 
mi l l ion t r i gge rs . A l s o l o o k i n g at t he 
p r o d u c t i o n o f par t ic les con ta i n i ng 
heavy (charm) qua rks w a s Exper i ­
m e n t 7 6 9 (see M a r c h i ssue , page 

7 ) , accumu la t i ng ove r 5 0 0 mi l l ion 
t r i gge rs . 

F r o m p h o t o n p r o d u c t i o n us ing a 
va r ie t y o f had ron b e a m s , Exper i ­
m e n t 7 0 6 (US and Indian un ive rs i ­
t ies) s tud ies the g luon s t ruc tu re o f 
had rons and the mater ia l i za t ion o f 
p r o d u c e d g luons as par t ic les (g luon 
f r a g m e n t a t i o n ) . A l t h o u g h the ex­
p e r i m e n t accumu la ted mi l l ions o f 
t r i g g e r s , it is no t ye t c o m p l e t e and 
wi l l con t i nue dur ing the nex t f i x e d -
t a rge t run . 

W i t h the Col l ider D e t e c t o r at 
Fermi lab (CDF) back in t he spo t l i gh t 
f o r a yea r - l ong run w i t h a ful l c o m ­
p l e m e n t o f analys is t echn iques (see 
D e c e m b e r 1 9 8 7 issue, page 16) , 
beaml ine and d e t e c t o r upg rades f o r 
nex t y e a r ' s f i xed - ta rge t run ge t u n ­
d e r w a y b a c k s t a g e , wh i l e ana lys is 
o f t he 3 5 , 0 0 0 da ta t a p e s f r o m the 
la tes t run pushes ahead . C o m p u t ­
ing b o t t l e n e c k s shou ld be r e m o v e d 
w h e n Fermi lab 's b ig n e w m a i n ­
f r a m e arr ives (see Ap r i l i ssue, page 
20 ) wh i l e A d v a n c e d C o m p u t e r Pro­
g r a m (ACP) s y s t e m s fac i l i ta te o f f ­
line da ta r e c o n s t r u c t i o n . 

STANFORD 
Collision course 

A n t i c i p a t i o n g r e w dur ing M a r c h 
tha t e l e c t r o n - p o s i t r o n co l l i s ions 
w e r e a b o u t t o happen at t he n e w 
S t a n f o r d Linear Col l ider (SLC). T h e 
w o r r i s o m e m u o n b a c k g r o u n d s 
w h i c h had earl ier d o g g e d the M a r k 
II d e t e c t o r (see Ap r i l i ssue , page 
12) n o w s e e m under be t te r c o n ­
t r o l . 

A ma jo r m i l es tone w a s a t ta ined 
on S u n d a y 13 M a r c h , w h e n the b ig 
d e t e c t o r o p e r a t e d w i t h all s y s t e m s 
fu l ly o n as a b e a m o f 1 0 1 0 e lec­
t r o n s / p u l s e passed t h r o u g h it. Th i s 
is essent ia l l y the b e a m in tens i t y 

n e e d e d ( toge the r w i t h and equal ly 
i n tense p o s i t r o n beam) t o beg in 
d o i n g p h y s i c s on the SLC. 

T h i s encou rag ing resul t w a s 
ach ieved by co l l ima t ing the e lec­
t r o n b e a m no t at the f inal f o c u s bu t 
f u r t he r u p s t r e a m at t he beg inn ing 
o f t he arc . T h a t w a y m o s t o f t he 
o f f - e n e r g y par t ic les inev i tab ly p r o ­
d u c e d are s w e p t a w a y by m a g n e t s 
f u r t he r d o w n s t r e a m as the b e a m 
p r o c e e d s a long the arc. 

T h e s e co l l ima to rs are no t ye t in 
the i r o p t i m u m con f i gu ra t i on , and 
m o r e w i l l be a d d e d s o o n . It has be ­
c o m e c lear , h o w e v e r , t ha t t he f inal 
f o c u s is n o t t he app rop r i a te p lace 
t o a t t e m p t p r imary co l l ima t ion o f 
the SLC b e a m s . 

By late M a r c h , e lec t rons w e r e 
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Schematic of the synchrotron radiation 
beamline at Stanford's PEP electron-positron 
ring showing the undulator source, X-ray 
pinhole camera system and double crystal 
X-ray monochromator. Two such lines are 
now operational. 

pass ing rou t ine ly t h r o u g h the f inal 
f o c u s , and p o s i t r o n s w e r e k n o c k ­
ing at the doo r . T h e hard l essons 
learned last year in t un ing up the 
m a g n e t s f o r the e lec t ron arc have 
a l l o w e d the s a m e p r o c e s s t o occu r 
m u c h m o r e s m o o t h l y and rap id ly in 
t he p o s i t r o n arc. 

T h o u g h sti l l a ser ious p r o b l e m , 
t he g r o w t h o f em i t t ance - t he 
t e n d e n c y o f e lec t ron and p o s i t r o n 
bunches t o sp read ou t as t h e y t r av -

A PEP for synchrotron 
radiation 

In teres t is g r o w i n g rapid ly in the 
use o f the PEP e lec t ron -pos i t r on 
s to rage r ing at the S tan fo rd Linear 
A c c e l e r a t o r Center (SLAC) f o r 
s y n c h r o t r o n rad ia t ion research . A 
d e m o n s t r a t i o n c a m e dur ing a ve ry 
success fu l 12 -day run last D e c e m ­
ber w i t h t he r ing ope ra ted at 7 .1 
GeV in a ' l o w e m i t t a n c e ' m o d e t o 
p r o d u c e br igh t s y n c h r o t r o n l ight . 
Th is run c a m e sho r t l y a f ter a 
W o r k s h o p on PEP as a S y n c h r o ­
t r o n Radiat ion Sou rce , o rgan ized by 
the S t a n f o r d S y n c h r o t r o n Radiat ion 
Labo ra to r y (SSRL) in O c t o b e r , a t ­
t e n d e d by 1 2 5 sc ien t i s ts f r o m the 
US, Europe and Japan . 

S y n c h r o t r o n l ight , the e lec t ro ­
magne t i c rad ia t ion e m i t t e d by elec­
t r o n s cu rv ing in magne t i c f i e lds , 
has revo lu t ion ized basic and ap­
pl ied research in phys i cs , c h e m i s ­

t r y , and b i o l o g y because it o f fe rs 
i n tense , po la r i zed , co l l ima ted , 
p u l s e d , par t l y cohe ren t b e a m s ove r 
a b r o a d spec t ra l range inc luding X -
rays and v a c u u m u l t rav io le t l ight. 
T h e s y n c h r o t r o n rad ia t ion f r o m the 
bend ing m a g n e t s o f s to rage r ings 
is m o r e than t e n t h o u s a n d t i m e s 
b r igh te r t han conven t i ona l sou rces . 
B r i gh tness has been increased by 
severa l m o r e o r d e r s o f magn i t ude 
us ing spec ia l w i g g l e r and undu la to r 
m a g n e t s inse r ted in the s t ra igh t 
s e c t i o n s b e t w e e n bend ing m a g ­
ne ts . Even b r igh te r b e a m s w o u l d 
o p e n up n e w sc ience , m u c h as 
b o o s t i n g b e a m ene rgy o p e n s n e w 
f r on t i e r s in par t ic le phys i cs . 

Dur ing the D e c e m b e r run a ve ry 
s lender , o r l o w e m i t t a n c e , e lec t ron 
b e a m w a s s t o r e d ins tead o f coun t ­
e r - ro ta t i ng b e a m s o f e lec t rons and 
p o s i t r o n s . T h e l o w e r the em i t ­
t a n c e , t he b r igh te r the X - r a y s , par­
t icu lar ly w h e n the e lec t rons are 
ben t m a n y t i m e s by undu la to r m a g ­
ne ts . 

el d o w n the linac and t h r o u g h the 
arcs - w a s gradual ly be ing s o l v e d . 
By the end o f Ma rch the e m i t t a n c e 
o f t he e lec t ron b e a m had been cu t 
in half at the end o f the l inac. 
S tud ies w e r e u n d e r w a y t o de te r ­
m ine w h a t impac t th is i m p r o v e ­
m e n t has u p o n the M a r k II back ­
g r o u n d s . 

A s s u m m a r i z e d by J o n a t h a n 
D o r f a n , leader o f S L A C Group C, 
the re are t w o pr inc ipal back ­
g r o u n d s t o w o r r y a b o u t : hard ( 1 0 -
2 0 GeV) m u o n s , and so f t p h o t o n s . 
Of t h e s e , the m u o n s are far m o r e 
se r ious . P roduced w h e n l o w - e n e r ­
gy ta i ls o f the b e a m scrape me ta l 
in t he f inal f o c u s , t hey a f fec t es ­
sent ia l ly eve ry par t ic le d e t e c t o r in 
the M a r k II, par t icu lar ly t he ca lo r i ­
m e t e r s . W i t h 5 x 1 0 9 e lec t rons 
pass ing t h r o u g h the d e t e c t o r per 
pu lse , f o r examp le , the end -cap ca ­
lo r ime te rs w i t n e s s at least 5 
m u o n s / p u l s e , the equ iva len t o f a 2 
GeV energy depos i t . W i t h ano the r 
f a c t o r o f t en reduc t i on in back ­
g r o u n d s and b o t h b e a m s pass ing 
t h r o u g h the M a r k II s imu l t aneous l y , 
Dor fan n o t e d , t hey shou ld be able 
t o t r i gger on and analyse a l m o s t all 
v is ib le Z ° even ts . S o m e c o m b i n a ­
t i on o f u p s t r e a m co l l ima t ion and 
c o n t r o l o f em i t t ance g r o w t h is 
needed t o ach ieve th is i m p r o v e d 
p e r f o r m a n c e . 
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Patterns of radiation produced by the PEP 
undulator. Interference in the radiation from 
the 52 poles of the undulator, acting as a 
series of essentially collinear source points, 
reinforces certain wavelengths and angles, a 
unique feature of undulator radiation offering 
new opportunities in a variety of applica­
tions. 

SSRL ga ined s o m e br ief expe r i ­
ence f r o m PEP in 1 9 8 6 w h e n the 
f i r s t undu la to r line w a s used paras i -
t ica l ly du r i ng co l l id ing b e a m runs at 
1 4 . 5 G e V . Unde r t hese c o n d i t i o n s 
PEP p r o d u c e s t en t i m e s b r igh te r X -
ray b e a m s a b o v e a b o u t 10 k e V 
t h a n any o t h e r sou rce in t he w o r l d . 
Ded i ca ted o p e r a t i o n , as in t he re­
cen t r un , g i ves b e a m s severa l o r d ­
ers o f m a g n i t u d e br igh ter . SSRL 
n o w has a s e c o n d undu la to r b e a m -
line o n PEP and p lans t o beg in m a ­
j o r expe r imen ta l w o r k w i t h ve r y 
b r igh t b e a m s w h e n PEP r e s u m e s 
co l l i d ing b e a m ope ra t i on in A u g u s t 
and in d e d i c a t e d l o w e m i t t a n c e 
s ing le b e a m runs nex t year . 

T h e e m i t t a n c e can be reduced 
b y inc reas ing t he cur ren t in t he 
q u a d r u p o l e f o c u s s i n g m a g n e t s . 
Dur ing t he D e c e m b e r run th is gave 
t he l o w e s t ca lcu la ted e m i t t a n c e 
ever o b t a i n e d in a s y n c h r o t r o n rad i ­
a t i on s o u r c e , a b o u t t he s a m e as 
t h a t p lanned f o r the nex t gene ra ­
t i o n o f 6 - 7 GeV ded i ca ted l ight 
s o u r c e s f o r t he m i d - 1 9 9 0 s (Greno­
ble in F rance , A r g o n n e in t he US 
and Japan ) . 

PEP's p e r f o r m a n c e can be f u r t h ­
er i m p r o v e d by chang ing the d a m p ­
ing p a r t i t i o n , and by us ing a b o u t 
1 0 0 m e t r e s o f d a m p i n g w i g g l e r 
m a g n e t s in t he long s t ra igh t sec ­
t i o n s , w h i c h cou ld a lso a c c o m m o ­
da te v e r y long undu la to r m a g n e t s 
and p o s s i b l y b y p a s s e s f o r spec ia l 
i nse r t i ons . 

Cons ide r i ng tha t it had been idle 
f o r a b o u t o n e and one half yea rs 
due t o b u d g e t cons t ra i n t s and 
S L A C ' s c o m m i t m e n t t o the n e w 
S t a n f o r d Linear Col l ider (SLC), PEP 
p e r f o r m e d e x t r e m e l y w e l l . T h e 
h ighes t cu r ren t s t o r e d w a s 3 3 m A , 
a l t hough s tab i l i t y and rep roduc ib i l i ­
t y w e r e t h e n p o o r ; 1 0 - 1 5 m A 
b e a m s w e r e m o r e rel iable. 

A l s o du r ing the run the s e c o n d 
SSRL undu la to r beaml ine w a s c o m -
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VIBRATING SAMPLE MAGNETOMETER 

NMR GAUSSMETER 

P R O D U C T S : 

- LABORATORY ELECTROMAGNETS 

- DEVIATION ELECTROMAGNETS 

- SOLENOIDS 

- SUPERCONDUCTING MAGNETS 

- NMR GAUSSMETER 
20 m i l l i t e s l a t o 9 t e s l a 

- HALL AND NMR MAGNETIC FIELD 
REGULATORS 

- MONOPOLAR AND BIPOLAR HIGH 
STABILITY a n d 10"6) POWER 
SUPPLIES 

- DIGITAL INTERFACES 

- NMR i n - v i v o SPECTROMETERS 

- VOLTAGE REGULATORS 

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

1.2T ELECTROMAGNET - 200 m m GAP , j n p n P r t T n i l l i m i L l l l l l , l l A „ „ 
FOR IN-VIVO NMR SPECTROSCOPY 3 1 P SPECTRUM ON HUMAN ARM 

DRUSCH et Cie 
6 2 , rue Ga l l i en i 
9 2 5 0 0 R U E I L - M A L M A I S O N 
F R A N C E 
Te l . : ( 1 ) 4 7 4 9 2 2 00 
Fax : ( 1 ) 4 7 51 71 0 0 

HALL p r o b e f ie ld regulat ion and m e a s u ­
rement 

BIPOLAR high stabi l i ty p o w e r supply 

NMR f ie ld regulat ion unit TA02 

D R U S C H G m b H 
O s t b a h n s t r a s s e 3 2 
D - 6 7 4 0 L A N D A U 
W E S T G E R M A N Y 
Te l . : 6 3 4 1 / 8 2 9 4 3 

A g e n t s : 

A M R C 
P A A R D E N M A R K T 8 7 
B - 2 0 0 0 A N T W E R P 
B E L G I E 
Te l . : (3) 231 3 7 7 5 
D A Y A S S O C I A T E S 
P.O. B O X 3 6 7 
M i d d l e t o w n NJ 0 7 7 4 8 U S A 
Te l . : ( 2 0 1 ) 4 9 5 9 6 5 4 

H e r m e t i s c h g e s c h l o s s e n 

K e i n S t o p f b u c h s a r g e r 

K e i n e W a r t u n g s p r o b l e m e 

Die 
sichere 
Nembran 
Dosierpumpe 
Fur alle umwel tgefahrdenden, kr i t ischen Fluide (ubelr ie-
chende,gi f t ige, rad ioakt ive,aberauch sterile oder abrasive). 
In vielen Ausfuhrungen fur nahezu al le*Betr iebsanforderun-
gen. Auch mit "Remote-Head" . Forderstrome von 5 ml /h bis 
uber 100 m 3 / h , Drucke bis 3500 bar. 
Mit der patentierten LEWA-Sandwich mem bran bietet sie 
ein HochstmaB an Betr iebssicherheit . v 

Weitere Informat ionen: Broschure D 2-200 bitte anfordern. 

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

ORGANISATION EUR0PEENNE 
POUR LA RECHERCHE NUCLEAIRE 

EUROPEAN ORGANIZATION 
FOR NUCLEAR RESEARCH 

M O V I N G ? 

Please remember to let us know 
in good time. All notices of 
change of address must be 
accompanied by old and new 
addresses. (Include label from 
magazine wrapper.) 

Any enquir ies regarding subscr ipt ions 

should be addressed t o : 

M o n i k a W I L S O N 
C E R N C O U R I E R / C E R N 
1211 Geneva 2 3 Swi tze r land 
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m i s s i o n e d and used t o s t u d y the 
p h o t o n s p e c t r u m o v e r a w i d e 
range o f undu la to r f i e l ds , wh i l e an 
X - r a y p inho le c a m e r a m e a s u r e d the 
e lec t ron b e a m pro f i le . 

T h e s u c c e s s o f t h e run w a s 
largely due t o t he c lose co l l abo ra ­
t i o n o f m o r e than 2 0 sc ien t i s t s 
f r o m SSRL, S L A C , A r g o n n e , 
B r o o k h a v e n and Berke ley . One o f 
t he pa r t i c ipan ts d e s c r i b e d t he ex­
per ience as a ' W o o d s t o c k o f acce l ­
e ra to r p h y s i c s ' . 

By Herman Winick 

CERN/SERPUKHOV 
GAMSmanship 
In t he s imp le quark p i c tu re , a 
m e s o n c o n s i s t s o f a qua rk and an 
an t iquark b o u n d t i gh t l y t o g e t h e r . 
T a k i n g all t he poss ib le qua rk p r o ­
per t ies in t u r n , t hese m e s o n s fal l 
i n to neat n o n e t s , d e s c r i b e d by S U 3 
s y m m e t r y . H o w e v e r o t h e r k inds o f 
m e s o n s cou ld ex is t - ' g l ueba l l s ' , 
con ta in i ng g luons (the car r ie rs o f 
t he in te r -quark fo rce ) i ns tead o f 
q u a r k s ; h y b r i d s , w i t h g l u o n s in a d ­
d i t i on t o q u a r k s ; and t h o s e c o n ­
ta in ing t w o (or more ) qua rks and 
an t i qua rks . 

T h e r e is no genera l w a y o f d i f ­
f e ren t ia t i ng b e t w e e n m e s o n s and 
t h e s e exo t i c s t a t e s , bu t s o m e e x o t ­
ic q u a n t u m n u m b e r s c a n n o t be 
f o r m e d by qua rk -an t i qua rk c o m b i ­
na t i ons . A n e x a m p l e is a sp in o n e , 
nega t i ve par i t y and pos i t i ve charge 
c o n j u g a t i o n par t i c le , w h o s e s i m ­
p les t decay w o u l d be i n to an eta 
m e s o n and a neutra l p i o n . 

Unde r t he CERN/USSR agree ­
m e n t o n co l l abo ra t i on in par t ic le 
p h y s i c s , a ser ies o f e x p e r i m e n t s at 
CERN and at S e r p u k h o v have been 
l ook ing at t he d e c a y o f heavy neu ­
t ra l par t ic les in to p h o t o n s us ing 

large lead g lass ar rays (wh i ch have 
ea rned the Russian a c r o n y m 
G A M S ) . 

A S e r p u k h o v / l n t e r u n i v e r s i t y In ­
s t i t u te (Be lg ium) /Los A l a m o s / L A P P 
( A n n e c y , France) co l l abo ra t i on 
( N A 1 2 / 2 ) used a 1 0 0 GeV n e g a ­
t i ve p ion b e a m at CERN and the b ig 
G A M S - 4 0 0 0 d e t e c t o r t o l ook f o r 
pa t t e rns o f f ou r e m e r g i n g p h o t o n s , 
and the e ta /neu t ra l p ion s a m p l e 
w a s carefu l ly sepa ra ted . On l ook ing 
c lose ly at the e ta -p ion s y s t e m , 
phys i c i s t s f i nd a m a r k e d d i f fe rence 
b e t w e e n f o r w a r d s and b a c k w a r d s 
p r o d u c e d e tas a round 1 4 0 0 M e V , 
(a h int w a s seen in earl ier j o in t 
CERN/USSR s tud ies us ing b e a m s 
at t he S e r p u k h o v 7 0 GeV p r o t o n 
s y n c h r o t r o n ) sugges t i ng in ter fer ­
ence e f f ec t s b e t w e e n the k n o w n 32 
at 1 3 2 0 M e V and s o m e t h i n g e lse. 

By carefu l ly unravel l ing the c o n ­
t r i bu t i ng a m p l i t u d e s , t he cu lpr i t is 
iden t i f ied as a par t ic le at 1 4 0 5 

The deviations from zero show the distinct 
forward-backward asymmetry of the eta 
mesons in eta/neutral pion combinations ob­
served by the NA 12/2 experiment at CERN, 
explained by an exotic meson at 1405 MeV. 

M e V w h o s e exo t i c q u a n t u m n u m ­
bers (spin o n e , nega t i ve par i t y , p o ­
s i t i ve charge con juga t ion ) exc lude 
any qua rk -an t i qua rk or g luebal l as ­
s i g n m e n t , s u g g e s t i n g ins tead a hy ­
br id qua rk -g l uon or f ou r quark c o m ­
p o s i t i o n . 

S igh t i ngs f r o m o the r expe r i ­
m e n t s can be exp la ined as qua rk -
an t i qua rk c o m b i n a t i o n s , bu t earn 
the i r exo t i c label by be ing d i f f icu l t 
t o f i t i n to recogn izab le n o n e t s . Th i s 
n e w 1 4 0 5 M e V s ta te is the f i r s t 
e x a m p l e o f a q u a n t u m n u m b e r 
c o m b i n a t i o n de fy ing c lass i f i ca t ion 
as a qua rk -an t i qua rk pair. O the rs 
are e x p e c t e d t o f o l l o w . 

T h e e x p e r i m e n t is be ing j o i ned 
by a c o n t i n g e n t f r o m Japanese re­
sea rch c e n t r e s . 
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Iron from Leningrad arrives for the H1 detec­
tor at the HERA electron-proton collider be­
ing built at the German DESY Laboratory. 

DESY 
Gearing up for HERA 
experiments 

M i d - M a r c h s a w the arr ival o f t he 
f i r s t ma jo r c o m p o n e n t f o r t he t w o 
b ig e x p e r i m e n t s at t he HERA elec­
t r o n - p r o t o n col l ider be ing bui l t at 
t he Ge rman DESY Labo ra to r y - the 
4 2 6 - t o n l o w e r par t o f t he s tee l 
s t ruc tu re o f the H1 d e t e c t o r . In­
c lud ing ove r 2 0 0 0 t o n s o f s tee l , 
t he c o m p l e t e s u p p o r t i n g s t ruc tu re 
w i l l a lso re turn the magne t i c f lux o f 
t he d e t e c t o r as we l l as iden t i f y ing 
m u o n s . 

T h e s t ruc tu re c o m e s ent i re ly 
f r o m Len ingrad , w h e r e it is be ing 
bui l t in the Izhorsky Z a v o d f a c t o r y , 
o r d e r e d by the N.P.Lebedev Phys i ­
cal Ins t i tu te (LPI) o f the USSR 
A c a d e m y o f Sc iences , M o s c o w . 
T w o M o s c o w research i ns t i t u tes , 
t he Ins t i tu te f o r Theore t i ca l and Ex­
pe r imen ta l Phys ics (ITEP) and LPI, 
par t i c ipa te in the c o n s t r u c t i o n o f 
t he H1 de tec to r . 

W i t h fab r i ca t ion o f the s u p e r c o n ­
d u c t i n g m a g n e t s f o r the HERA p r o ­

t o n r ing p rog ress ing w e l l , t he s ta r t 
o f ins ta l la t ion o f t he p r o t o n r ing 
w a s f o rma l l y m a r k e d by a c e r e m o ­
ny w i t h Ital ian Fore ign Min is te r Giu-
lio A n d r e o t t i as gues t o f honou r , 
re f lec t ing I ta ly 's role as one o f the 
ma jo r in ternat iona l con t r i bu to r s t o 
t he HERA pro jec t . 

DESY Director Volker Soergel explains an 
Italian-made dipole-end of a HERA magnet 
to Italian Foreign Minister Giulio Andreotti 
(centre) and Antonino Zichichi. 

DARMSTADT 
Element 109 revisited 
Us ing heavy ion b e a m s f r o m the 
U N I L A C acce le ra to r , the GSI (Ge-
se l lschaf t fue r S c h w e r i o n e n f o r -
schung) L a b o r a t o r y in D a r m s t a d t 
has m a d e a spec ia l i t y o f syn thes iz ­
ing n e w heavy e l e m e n t s , no tab l y 
t h o s e w i t h a t o m i c n u m b e r s 1 0 7 , 
1 0 8 and 1 0 9 . 

E lement 1 0 9 , d i s cove red six 
years a g o , has s t u b b o r n l y re fused 
t o s h o w up e l s e w h e r e . T o r eexam­
ine i ts nuclear c reden t ia ls , a 3 0 0 
M e V i ron 5 8 b e a m f r o m the UNI ­
L A C mach ine b o m b a r d e d a b is­
m u t h t a r g e t , and ve loc i t y f i l te red 
nuclear p r o d u c t s w e r e imp lan ted in 
a pos i t i on sens i t i ve s i l icon de tec ­
to r . F r o m the i m p a c t po in t s and the 
e m e r g i n g a lpha par t i c les , t he d is in ­
t e g r a t i o n o f t he imp lan ted nuclei 
cou ld be cha r ted and the paren t 
i s o t o p e d e t e r m i n e d . 

In a t en day run , t w o nuclei o f 
e l emen t 1 0 9 w i t h m a s s n u m b e r 
2 6 6 w e r e f o u n d . T h e energ ies o f 
t he a lphas in the decay chain gave 
the b ind ing energ ies o f t hese 
nuc le i , s h o w i n g t h e y are stabi l ized 
by nuclear shel l e f f ec t s . 

2 2 CERN Courier, May 1988 



Well-founded informations give 
you a personal lead in any 
project management. Take for 
example 

Carbon fiber 
construction elements 

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

for specific use in experimental 
physics, for panels, pipes, 
shaped parts and combination 
products. 
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 - 4 2 3 4 Zu l lw i l l SO Telefax 0 6 1 / 8 0 0 6 0 4 
Te lephone 0 6 1 / 8 0 0 6 01 Telex 9 6 3 1 8 2 

D C -Power 
GOTELE: Best quality for the 

right price. 

A w ide power range f r om 

80 t o 6000 Wat t 

H igh Prec is ion Power Suppl ies 

Electronic Loads f r o m 

60 Wat t t o 8000 Wat t 

A w o r l d of p rog rammab le 

power suppl ies for 

Labora to ry and Sys tems 

Appl ica t ions, f r o m 

T H O R N EMI Techno logy , 

Made in Germany . 

Elektronikfur Industrie und Wissenschaft 

Bahnhofstr. 76, 8500 Frauenfeld, Tel. 054 21 95 51 

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: f i t ted w i th 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
t ion for cold welding). 

Technica l s p e c i f i c a t i o n s 

• Slim 144 x 48 m m for­
mat 

• Horizontal or vertical 
mounting 

• Scale markings in black 
or whi te 

• T w o galvanically separa­
ted inputs 

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

controlled parameter set­
t ings 

• Power supply: 12, 2 4 , 
1 1 , 2 2 0 V / 4 7 . . 4 0 0 Hz, 
24 V d.c. 

MEGAMETRO SA 
Gentianes 24 
CH-2300 La Chaux-de-Fonds 

Tel (039) 23 54 65 
Telex 952 263 
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H o w t o visit C E R N 
C o m m e n t visiter le C E R N 
Organized visits take place only on Saturdays, at 9.30 a.m., 
and/or 2.30 p.m. The visits last about three hours and are free. 
The minimum age limit is 16 years. 

Les visites commentees ont lieu seulement le samedi, a 9 h. 30 
et /ou 3 14 h. 30. Elles durent environ trois heures et sont 
gratuites. La limite d'age minimum imposee est de seize ans. 

Please w r i t e o r ca l l : C E R N 
Ecrire ou t 6 l 6 p h o n e r : V i s i t s O r g a n i z a t i o n / O r g a n i s a t i o n d e s V i s i t e s 

1211 G E N E V A 2 3 S w i t z e r l a n d 
T e l . 0 2 2 / 8 3 4 0 5 2 o r / o u 8 3 4 1 0 2 
T e l e x 2 3 6 9 8 
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Physics monitor 

Momentum spectra of atmospheric electron­
like (a) and muon-like (b) neutrinos from the 
Kamiokande underground detector in Japan, 
compared to the expected signals (histo­
grams), showing an interesting suppression 
in the muon-like case. This could have im­
portant implications for neutrino behaviour. 

Stable neutrinos 
The 'solar neutrino puzzle' -
the large difference between 
the calculated neutrino power 
pumped out by the sun and 
the signal detected on earth -
is one continuing neutrino 
enigma. 

One possible explanation, 
not even ruled out by the new 
neutrino data from last year's 
supernova - much more di­
stant than the sun - is that 
some neutrinos could disinte­
grate on the way between the 
sun and the earth. 

The possibility of neutrinos 
disintegrating to give photons 
has now been ruled out by a 
small team from the French 
Saclay Laboratory. The very 
simple experiment used a 
photomultiplier monitoring the 
core of a fission reactor (a 
strong source of antineutri-
nos)f to look for photons with 
an energy of 1-3 eV which 
might result from neutrino di­
sintegration. A few days of 
measurement were enough to 
discount the idea, and the so­
lar neutrino puzzle lives on. 

NEUTRINOS 
Oscillations 
come and go 

T h e M o r i o n d W o r k s h o p o n Neu t r i ­
n o s and Exot ic P h e n o m e n a he ld re­
cen t l y at Les A r c s in t he French 
A l p s h igh l igh ted again the f a s c i n a ­
t i o n o f th is vo la t i le area o f par t ic le 
p h y s i c s . 

One i m p o r t a n t recen t d i s c o v e r y 

is doub le be ta decay (see J a n u a ­
r y / F e b r u a r y issue, page 3 2 ) , w i t h 
t w o nuclear neu t rons o f se len ium 
t r a n s f o r m i n g in to p r o t o n s , g iv ing 
k r y p t o n , and em i t t i ng t w o neu t r i ­
nos . The half life o f the reac t ion is 
1 0 2 0 yea rs , in g o o d a c c o r d w i t h 
g e o c h e m i c a l e s t i m a t e s . P rog ress in 
t he under l y ing t h e o r y o f doub le 
be ta d e c a y , b o t h w i t h neu t r ino e m ­
i ss ion , and the as ye t unseen neu-
t r i no less va r i e t y , w a s s u m m a r i z e d 
by P. V o g e l . 

Expe r imen t s us ing neu t r i nos 
f r o m f i ss ion reac to rs have been 
l ook ing f o r s igns o f poss ib le 
s w i t c h i n g b e t w e e n neu t r ino t y p e s 
(neut r ino osc i l la t ions) . N o w the re­
su l ts f r o m the g r o u p us ing the Bu-
gey (France) reac to r are c o n s i s t e n t 
w i t h t h o s e o b t a i n e d by the g r o u p 
w o r k i n g at G o e s g e n (Swi tzer land) , 
w i t h no ev idence any m o r e f o r neu ­
t r i no osc i l l a t ions . 

S T . P e t c o v and S. T o s h e v c o v ­

e red the p r o p a g a t i o n o f neu t r inos 
in d e n s e m a t t e r , w h e r e de l ica te re­
s o n a n c e ( M S W ) e f f ec t s cou ld ex­
plain t he l o n g s t a n d i n g d isagree­
m e n t b e t w e e n t he p red i c ted and 
d e t e c t e d levels o f neu t r inos f r o m 
the s u n . N e w resu l ts s imp l i f y c o n ­
s ide rab ly t he necessa ry ca lcu la­
t i o n s . 

T h e va luab le neu t r ino s ignals 
p i c ked up f r o m last yea r ' s super ­
n o v a p r o v i d e a s t r o p h y s i c i s t s w i t h a 
n e w w i n d o w o n c o s m i c p r o c e s s e s 
and par t ic le phys i c i s t s w i t h n e w in­
f o r m a t i o n o n neu t r i nos . 

One o f t he e x p e r i m e n t s d e t e c t ­
ing t h e s e s u p e r n o v a neu t r i nos w a s 
t he K a m i o k a n d e u n d e r g r o u n d s t u d y 
in J a p a n , w h e r e near ly a t h o u s a n d 
spec ia l ly d e v e l o p e d large ( 2 0 inch) 
p h o t o m u l t i p l i e r t u b e s m o n i t o r t he 
C h e r e n k o v l ight p r o d u c e d by par t i ­
c les c a p t u r e d in 2 0 0 0 t o n s o f w a ­
te r . Based o n 2 2 0 d a y s o f runn ing , 
th i s e x p e r i m e n t a lso l o o k e d at the 
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For all devices in stainless 
steel. . . 

w e are " the address" 
you are looking for! 
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These rates are effective for the year 1988. 

All enquiries to : 
Miche l ine FALCIOLA / CERN COURIER - CERN 
CH-1211 Geneva 2 3 S w i t z e r l a n d 
Tel . (022) 83 41 0 3 Telex 2 3 6 98 

CERNCOURIER 

A unique advert is ing med ium for 
scientif ic and technical equ ipment 

CERN C O U R I E R is t h e i n te rna t i ona l l y recogn ized 
n e w s m a g a z i n e o f h i g b e n e r g y phys ics . D i s t r i bu ted 
t o all t he ma jo r Labora to r i es o f t h e w o r l d ac t i ve 
in th is d y n a m i c f ie ld o f f u n d a m e n t a l research , it is 
c o m p u l s i v e read ing fo r sc ien t i s t s , eng ineers , a d ­
min is t ra tors , i n fo rma t ion med ia and buyers. W r i t t e n 
in s imp le l anguage and pub l i shed s i m u l t a n e o u s l y 
in Engl ish and French it has b e c o m e the na tu ra l 
c o m m u n i c a t i o n m e d i u m fo r par t i c le phys ic i s t s in 
Europe, t he U S A , t h e S o v i e t U n i o n , J a p a n — eve ry ­
w h e r e w h e r e t h e f u n d a m e n t a l na tu re o f m a t t e r is 
s tud ied . 

Pub l ished f r o m C E R N , S w i t z e r l a n d , it a lso has 
c o r r e s p o n d e n t s in t h e Labora to r i es o f A r g o n n e , 
Berke ley , B r o o k h a v e n , Corne l l , Fermi , Los A l a m o s 
and S t a n f o r d in t h e U S A , D a r m s t a d t , DESY and 
Kar ls ruhe in G e r m a n y , Orsay and Sac lay in France, 
Frascat i in I ta ly, D a r e s b u r y and Ru the r f o rd in t h e 
U.K. , S I N in S w i t z e r l a n d , D u b n a and Novos ib i r sk 
i n t h e U S S R , K E K i n J a p a n , T R I U M F in Canada and 
Pek ing in Ch ina . 

The annual expend i tu re o n h igh energy phys i cs 
in Europe is a b o u t 1 0 0 0 mi l l ion S w i s s f r ancs . 
T h e expend i tu re in t he U S A is a b o u t $ 4 0 0 mi l l ion. 
There is s imi lar expend i t u re in t he Sov ie t Unior 

CERN C O U R I E R is t h e w a y in to all h igh ene rgy 
phys ics research Labora to r ies . If y o u have a 
m a r k e t in th i s f ie ld , t h e r e is no sure r w a y t o m a k e 
y o u r p r o d u c t s k n o w n t h a n by adve r t i s i ng in CERN 
C O U R I E R . 

All enquiries t o : 
A d v e r t i s i n g M a n a g e r 
M i c h e l i n e Falciola 
CERN COURIER 
CERN 
CH -1211 GENEVA 2 3 
Tel . (022) 8 3 41 0 3 
Telex 2 3 6 9 8 
Telefax (022) 8 2 1 9 0 6 
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Mounting a lead-optical fibre block in the ca­
lorimeter developed for the Omega spec­
trometer at CERN. On the left are the light 
guides. In four years, this module has served 
seven physics experiments. 

(Photo CERN X503.5.86) 

angular co r re la t ion o f neu t r i no h i ts 
t o d e t e c t par t ic les f r o m the sun 
(solar neu t r inos ) . T h e uppe r l imi t o f 
t he s ignal is b e l o w the f igure f r o m 
c o n f i d e n t ca lcu la t ions o f so lar neu ­
t r i no e m i s s i o n , under l in ing f o r t he 
f i r s t t i m e the 'so la r neu t r ino p r o b ­
l e m ' iden t i f ied in t he c lass ic s t ud ies 
b y Ray Dav is . T h e d i rec t iona l real 
t i m e i n f o r m a t i o n f r o m the K a m i o -
kande e x p e r i m e n t is espec ia l l y v a ­
luable. 

M . Kosh iba o f t he K a m i o k a n d e 
co l l abo ra t i on w a s a lso able t o re­
p o r t t h a t , b a s e d o n a s a m p l e o f 
2 7 7 c a p t u r e d neu t r i nos , t he level 
o f a t m o s p h e r i c e l e c t r o n - t y p e neu ­
t r i n o s is as e x p e c t e d , bu t m u o n -
t y p e neu t r i nos appear t o be s u p ­
p r e s s e d by a b o u t 4 0 per cen t . 
( Ident i f i ca t ion uses t he d i s t r i bu t i on 
o f p h o t o e l e c t r o n s in t he s ing le 
C h e r e n k o v r ings in 1 9 0 o f t he 2 7 7 
neu t r i no even ts . ) A t face va lue , th is 
d e c r e a s e d muon- l i ke s ignal h in ts at 
neu t r i no osc i l l a t i ons , and is s u p ­
p o r t e d by a c o r r e s p o n d i n g s u p ­
p r e s s i o n o f e l ec t rons charac te r i s t i c 
o f t h o s e f r o m m u o n decay . 

T h e c o r r e s p o n d i n g m e a s u r e m e n t 
f r o m the Frejus u n d e r g r o u n d ex­
p e r i m e n t near t he French- I ta l ian 
f r on t i e r st i l l has large unce r ta in t i es , 
and t he resul t hangs in t he ba lance . 

DETECTORS 
Scintillating develop­
ments 

T o m e e t t he s t r i ngen t d e m a n d s o f 
t o d a y ' s e x p e r i m e n t s , d e t e c t o r s p e ­
c ia l is ts are l ook ing t o i m p r o v e t he 
p e r f o r m a n c e o f p h o t o n and e lec­
t r o n d e t e c t o r s b e y o n d t he t r a d i ­
t i ona l so lu t i on us ing a l te rna t ing 
p la tes o f lead and p last ic sc in t i l la ­
t o r . A l t h o u g h r o b u s t and i n e x p e n ­
s i ve , th i s t echn ique has p o o r p o s i ­

t i on reso lu t i on because o f i ts 
coa rse granu la r i t y , and g i ves ' i r r egu ­
lar r e s p o n s e . 

One so lu t i on p r o p o s e d by P. 
S o n d e r e g g e r (CERN) and D. Perr in 
( then at Neuchate l ) w a s t o use 
sc in t i l la t ing op t i ca l f i b res ins tead o f 
sc in t i l la tor p la tes . T h e f ib res w e r e 
d e v e l o p e d b y J . C Theven in at t he 
French Sac lay Labo ra to r y , and a 
p r o t o t y p e us ing t w o - t h i r d s o f lead 
by v o l u m e w i t h 1 mi l l imet re d ia ­
m e t e r f i b res w a s t e s t e d by a 
C E R N / L i s b o n / N e u c h a t e l / S a c l a y 
t e a m in 1 9 8 2 - 3 us ing an e lec t ron 
b e a m (achiev ing an ene rgy reso lu ­
t i on o f 7 .8 % d iv ided by the square 
r o o t o f the energy ) . 

W h e n t he b ig O m e g a s p e c t r o ­
m e t e r at CERN had t o be e q u i p p e d 
f o r a n e w e x p e r i m e n t w i t h a f o r ­
w a r d p h o t o n ca lo r ime te r , it needed 
on l y the f i r s t six m o n t h s o f 1 9 8 4 
t o d e s i g n , d e v e l o p and bui ld a n e w 
uni t and r e c o r d the f i r s t p h o t o n s 
f r o m neut ra l p ion decays . T h e lead-
c o v e r e d f i b r e s , c o r r u g a t e d t o e n ­
sure tha t even p h o t o n s h i t t ing a 
f ib re e n d - o n w o u l d eventua l l y m e e t 
s o m e lead a b s o r b e r , are read by 
1 6 9 d o w n s t r e a m p h o t o t u b e s . 

C o v e r i n g a 4 2 c e n t i m e t r e square 
a rea , t he 3 5 0 kg uni t c o s t the 
s a m e as a lead-g lass sc in t i l la tor in 
a c o n v e n t i o n a l ca lo r ime te r , wh i l e 
c o p i n g b e t t e r w i t h a m b i e n t rad i ­
a t i o n . In f o u r y e a r s , th is d e t e c t o r 
has o p e r a t e d sa t i s fac to r i l y f o r a 
ser ies o f s e v e n phys i cs exper i ­
m e n t s . 

M e a n w h i l e o t h e r l ead / f i b re so lu ­
t i o n s have been d e v e l o p e d . T h e 
n e w U A 2 v e r t e x d e t e c t o r p r o v i d e s 
i nc reased e lec t ron iden t i f i ca t ion 
(see J u n e 1 9 8 7 issue, page 9 ) , 
w h i l e t he Smal l A n g l e T a g g e r de ­
v e l o p e d b y Bergen f o r t he Delphi 
e x p e r i m e n t at CERN's LEP e lec t r on -
p o s i t r o n co l l ider w i l l measure p h o ­
t o n s and e l e c t r o n s e m e r g i n g c lose 
t o t he b e a m p ipe . 

A C le rmon t -Fe r rand g r o u p , w i t h 
he lp f r o m CERN, d e v e l o p e d a 
d e n s e e l e c t r o m a g n e t i c ca lo r ime te r 
( tw i ce as m u c h lead as f ibre) f o r 
t h e N A 3 8 e x p e r i m e n t t o measu re 
t r a n s v e r s e e n e r g y in heavy ion c o l ­
l i s ions . T h e s u p p r e s s e d s ignal f r o m 
t h e J / p s i r esonance is a poss ib le 
i nd ica to r f o r a n e w k ind o f quark 
m a t t e r (see A p r i l i ssue , page 5 ) . 
T h e in tense rad ia t ion levels a t -
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Les c o m p o s a n t s hyd rau l i ques a haute p ress ion 
( 7 0 0 bars) que n o u s f a b r i q u o n s depu is p lus de v i ng t 
ans s o n t e x p o r t e s en g rande par t ie ve rs les pays 
indus t r ia l i ses . 

Une g a m m e t res v a s t e de ve r ins p o u s s e u r s ou 
t i reu rs j u s q u ' a 1 0 0 0 t o n n e s , a s imp le ou doub le 
e f f e t , p i s t o n plein ou c reux , avec ou sans resso r t de 
rappe l ou a re tou r hydrau l ique p e r m e t de resoudre 
la p lupar t des app l i ca t i ons par t i cu l ie res . 

Ces ve r ins peuven t e t re a c t i o n n e s par d e s p o m p e s 
a ma in ou des m i c r o c e n t r a l e s . 

Dans les app l i ca t i ons par t i cu l ie res , no t re soc ie te 
o f f re le «Spec ia l RARIPRESS», p ro je te et cons t ru i t 
spec ia l emen t pou r v o t r e e m p l o i spec i f i que . 

D is t r i bu t i on et se rv ice d a n s t o u s les pays . 

The high pressure hydraulic equipment (700 bar) 
which we manufacture since over twenty years are 
exported to the most industrialised countries. 

Raripress range includes single and double acting 
cylinders up to 1000 tonnes, hand pumps and 
power units and ((customs built» equipment for 
special applications. 

Sales and services in all countries. 

RAFFAELE R I M A S S A S .P .A . 
Via M . D i s m a 8 7 1 - 1 6 0 4 2 C A R A S C O (Genova) 
Te l . 0 1 8 5 - 3 5 0 0 7 2 t e l e x 2 7 0 6 7 9 te le fax 0 1 8 5 - 3 5 0 8 8 0 

Agent exclusif au CERN: 

MICHEL OTTET ing. ETS 
M a c h i n e s et appare i l s 

Case pos ta le 1 0 5 
CH - 1211 GENEVE 7 
T e l . 0 2 2 / 3 4 0 3 9 2 
Te lex 4 2 7 9 9 3 t x c ch 
Te le fax 0 2 2 2 1 7 9 7 0 

SWISS MACHINERY 
IMPORT LTD 
A u s s t e l l u n g s t r . 2 4 
CH - 8023 ZURICH 
T e l . 0 1 / 4 4 7 0 7 0 
Te lex 8 2 3 0 2 3 
Te le fax 14 4 4 2 3 0 

THE 
ALTERNATE 
CHOICE 

w flggw^ f o r h igh v a c u u m gate va lves . 
fit' 

A r e y o u in need o f rel iable 

GATE VALVES? 
There is a relatively large selection on the 
market. 
But when you ask for reliable, long lasting 
function at a reasonable price... 

try CETEC 
Come on over to Cetec, lets work 
together. 

We, as a team will be nearly unbeatable. 
Call us or one of our representatives for 
more information. 
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t a i ned in t hese e x p e r i m e n t s have 
t w i c e cal led f o r the cent ra l par t o f 
t he ca lo r ime te r t o be rep laced . 

For t he f u t u r e , th is t y p e o f d e ­
t e c t o r is be ing g r o o m e d f o r ha -
d ron i c ca lo r ime t r y . In 1 9 8 6 Richard 
W i g m a n s f o u n d tha t a l ead / sc i n t i l -
la tor ca lo r ime te r cou ld ' c o m p e n ­
s a t e ' - g iv ing ident ica l r e s p o n s e t o 
e l e c t r o m a g n e t i c and hadron ic pa r t i ­
c les at the s a m e ene rgy . Th i s 
f e a t u r e , p rev ious l y be l ieved t o re­
qu i re t he use o f u ran ium p la tes , is 
cruc ia l f o r p rec is ion m e a s u r e m e n t s 
o f h a d r o n s . In add i t i on op t i ca l 
f i b res p r o v i d e fas t r eadou t ( 1 0 ns) , 
g o o d u n i f o r m i t y , and an ac t i ve sur­
face w i t h no ' c r a c k s ' w h e r e pa r t i ­
c les can d i sappear , wh i l e f ine s a m ­
p l ing p r o m i s e s exce l len t had ron ic 
and e l e c t r o m a g n e t i c ene rgy reso lu ­
t i o n . 

T h i s t e c h n o l o g y is be ing d e v e l ­
o p e d in t he L A A p ro jec t at CERN 
w i t h a f u tu re h igh ene rgy , h igh in­
t e n s i t y p r o t o n - p r o t o n co l l ider in 
m i n d (see M a r c h issue , page 16 ) , 

and a h igh dens i t y (lead t o f ib re ra ­
t i o 4 / 1 ) m u l t i t o n p r o t o t y p e cou ld 
be ready f o r t es t i ng be fo re the end 
o f nex t year . 

A t Fermi lab , a sc in t i l la t ing f ib re 
and t u n g s t e n ca lo r ime te r w i l l s o o n 
be par t o f t he appara tus f o r expe r i ­
m e n t 7 7 4 in t he n e w W i d e b a n d 
P h o t o n Beaml ine . 

D e v e l o p e d pr imar i ly by A l a n 
B r o s s , the ca lo r ime te r is ve r y 
d e n s e and uses n e w d o p e d po l y ­
s t y rene f i b re r i bbons as an ac t i ve 
m e d i u m . T h e ca lo r ime te r is a 10 
c m cub ic s t a c k o f 3 m m t u n g s t e n 
p la tes i n te rspe rsed w i t h 2 0 0 m i ­
c r o n square sc in t i l la tor f i b res 
f o r m e d in to r i b b o n s . The samp l i ng 
f r ac t i on o f ac t i ve m e d i u m t o abso r ­
ber is ve r y l o w (about half a per­
cent ) t o keep the ca lo r ime te r as 
s h o r t as p o s s i b l e , g iv ing the h i g h ­
es t sens i t i v i t y t o shor t - l i ved par t i ­
c les . Th i s is poss ib le because the 
l ight f i b res p r o v i d e h igh qual i ty l ight 
p i p i ng . 

'R ibbon f i b r e s ' have d is t inc t a d ­

v a n t a g e s o v e r sc in t i l la tor s h e e t s , 
inc reas ing l ight t r a n s m i s s i o n and 
y ie ld ing a m o r e u n i f o r m r e s p o n s e . 

Expe r imen t 7 7 4 uses the n e w 
sc in t i l la t ing f i b re p lus t u n g s t e n c a ­
lo r ime te r as an ac t i ve b e a m d u m p 
ca lo r ime te r in a 4 0 0 GeV e lec t ron 
b e a m . A s t he b e a m in te rac ts in t he 
t u n g s t e n p la tes , t he sc in t i l la tor 
f i b res reac t t o t he seconda r ies o f 
t he e l ec t ron s h o w e r , t he resu l tan t 
l ight be ing p i c k e d up an array o f 
3 / 4 inch p h o t o t u b e s . 

T h e goa l is t o search f o r l ight , 
neu t ra l , sho r t - l i ved par t ic les t ha t 
coup le t o t he e l e c t r o n , f o l l o w i n g 
a n o m a l o u s e l e c t r o n - p o s i t r o n pair 
p r o d u c t i o n seen in heavy ion co l l i ­
s i ons (see M a r c h issue , page 13) . 

Tungsten/scintillating fibre sandwich calori­
meter developed at Fermilab with one of the 
scintillator ribbons made from 200 micron 
fibres. 
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1 C E R A M I C / M E T A L S E A L S F O R H I G H T E C H N O L O G Y 

INSTRUMENTATION FEEDTHROUGHS • VACUUM TIGHT FEEDTHROUGHS 

Q U A R T E X T M J F E E D T H R O U G H S E R I E 

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

Environmental temperature range : 
Cryogeny to 500°C 

Mechanical datas : 
Construction : Stainless-steel 304 L Body 

Kovar pins (Gold plated) 
Ceramic : 97% purity 
Helium leak tight < 10"9 atm/crnVS-1 

4 types available : 1 2 - 1 7 - 27 - 37 pins 
Compatible connector : JAEGER miniature serie 

i i i imi i i i i imi i i i i i imimi i i immmi i i i i i i i i i immmm 

HOTE&HOTESSE 
TUN0N un metier different 

diff erents metiers 
Tounsme 
Hotel/erie 
Relations publiques 
Salons internationaux 

• Stages pratiques durant 
la scolarite 
pres de 100 employeurs 
de stages en references 

• Aide au placement 
• Initiation a 

I'informatique 
• transfert entre nos 

23 ecoles 

ELECTRICAL ENGINEER 
MIT's Bates L inear A c c e l e r a t o r C e n t e r is seek ing a n ind i ­
v idua l to p a r t i c i p a t e in the m a i n t e n a n c e a n d d e v e l o p m e n t 
of h i g h p o w e r klystron t ransmit ters a n d RF systems asso­
c i a t e d w i th t he o p e r a t i o n of t he l i nea r a c c e l e r a t o r . The 
present system c o m p r i s e s six modu la to r s , e a c h w i th two 
Va r i an VA 938 klystrons (4 MW.100 KW), a n d is n o t e d for its 
h igh du ty factor (2%) a n d excep t i ona l pulse flatness. Further 
d e v e l o p m e n t of these m o d u l a t o r s in re l iabi l i ty , d u t y factor, 
a n d h i g h e r p e a k power , 6 MW, is b e i n g u n d e r t a k e n . In a d ­
d i t i on , a pu lse s t re tcher r i ng is u n d e r cons t ruc t i on a n d the 
successful c a n d i d a t e wi l l b e e x p e c t e d to con t r i bu te to the 
d e v e l o p m e n t of p u l s e d p o w e r d e v i c e s for t he r i ng a n d to 
the CW RF system in t he r ings. A BSEE d e g r e e a n d f ive years ' 
e x p e r i e n c e in the d e s i g n a n d m a i n t e n a n c e of mul t i -
m e g a w a t t klystron t ransmit ters des i rab le . K n o w l e d g e of 
w a v e g u i d e a n d c o a x t ransmiss ion l ines a n d c o m p o n e n t s 
a lso des i rab le . Persons w i th less e x p e r i e n c e in these areas, 
bu t w i th g o o d b a s i c u n d e r s t a n d i n g of h i g h power pu l sed 
a reas a n d w i l l i ngness to l ea rn a r e inv i ted to a p p l y . This 
pos i t ion is l o c a t e d in M i d d l e t o n , Massachuset ts . MIT is a 
non -smok ing e n v i r o n m e n t . 

I n te res ted c a n d i d a t e s s h o u l d s e n d t w o c o p i e s o f b o t h 
c o v e r l e t te r a n d r e s u m e r e f e r e n c i n g R88-036 to : Mr. 
R i c h a r d A d a m s , MIT Personne l O f f i c e , 400 M a i n Street 
(B ldg . E19-239), C a m b r i d g e , M A 02139. 

M I T is a n A f f i r m a t i v e A c t i o n / E q u a l O p p o r t u n i t y E m p l o y e r 
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People and things 

On people 

Jean Saudinos, Deputy Director of 
the French National Saturne Labora­
tory at Saclay receives the honour 
of Chevalier de I'ordre national du 
merite. 

In this year's UK Institute of Phy­
sics awards, John Stewart Bell of 
CERN receives the Paul Dirac Medal 
and Prize for his distinguished con­

tributions to the foundations of 
quantum mechanics, and in particu­
lar for the formulation of the fa­
mous 'Bell's inequalities', while 
John Dowel I of Birmingham and 
Peter Kalmus of London's Queen 
Mary College, and both of the UA 1 
collaboration at CERN, jointly re­
ceive the Rutherford Medal and 
Prize for their contributions to the 
discovery of the W and Z particles 
at CERN in 1983. 

Vadim Genrikhovich Knizhnik 1962-1987 

Vadim Genrikhovich Knizhnik 1962-
1987 

Vadim Genrikhovich Knizhnik, a 
brilliant young theoretician from 
Moscow's Landau Institute, died in 
December at the age of 25. A stu­
dent of A.M. Polyakov, he gained 
recognition with his work on exact­
ly solvable two-dimensional models 
and became a permanent staff 
member at the Landau Institute in 
1986. 

Superconducting cyclotron beams 

The K800 cyclotron of the US Na­
tional Superconducting Cyclotron 
Laboratory at Michigan State Uni­
versity has accelerated internal 
beams of helium 3 and carbon 12 
to 165 and 660 MeV respectively. 
Beam from the electron cyclotron 
resonance source was injected on 
11 February and after several inter­
im trials accelerated to full radius 
on 22 February. After the very 
smooth startup, beam tests pre­
cede the first experimental runs, 
scheduled for the summer. 

Ideals and Realities 

Now published by World 
Scientific is the second edi­
tion of 'Ideals and Realities', a 
collection of non-scientific es­
says by, or on, Abdus Salam. 
The first edition (1984) was 
translated into Arabic, Chi­
nese, Italian, Persian, Ruman­
ian, Russian and Spanish, and 
under C.H. Lai the new edition 
incorporates valuable recent 
material, reflecting more fully 
Salam s deep commitment to 
physics, his love for Islam 
and its culture, and his untir­
ing efforts to promote 
science in the Third World. 

In the book, his presenta­
tion at the 1985 particle phy­
sics history conference at 
Fermilab recounts how Feyn-
man met the universally ad­
mired Dirac at the 1961 Sol-
vay Conference. 

'At the old Solvay Confer­
ences one sat at long tables 
arranged as if one was going 
to pray. Like a Quaker gather­
ing, there was no fixed agen­
da; the expectation - seldom 

belied - was that someone 
would start the discussion 
spontaneously. 

I was sitting at one of 
these long tables next to Di­
rac, waiting for the session to 
start, when Feynman came 
and sat down opposite. Feyn­
man extended his hand to­
wards Dirac and said 7 am 
Feynman.' It was clear from 
his tone that it was the first 
time they were meeting. Dirac 
extended his hand and said 7 
am Dirac.' There was a si­
lence, which from Feynman 
was rather remarkable. Then 
Feynman, like a schoolboy in 
the presence of a master, 
said to Dirac It must have felt 
good to have invented that 
equation.' And Dirac said 'But 
that was a long time ago.' Si­
lence again. To break this, Di­
rac asked Feynman 'What are 
you yourself working on?' 
Feynman said 'Meson theo­
ries' and Dirac said 'Are you 
trying to invent a similar 
equation?' Feynman said 
'That would be very difficult.' 
And Dirac, in an anxious 
voice, said 'But one must try.' 
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STAFF MEMBERS-
PRINCIPAL 
INVESTIGATOR 

The Physics Division at the Los 
Alamos National Laboratory (LANL) 
invites applications for the position of 
Staff Member, Principal Investigator 
of an experimental program to mea­
sure the gravitational acceleration of 
the antiproton. This exciting project is' 
the basis for an approved experiment 
with an international collaboration at 
CERN's Low-Energy Antiproton 
Facility (LEAR). The Principal Investi­
gator will direct all phases of the LANL 
segment of the experiment as well as 
interface the LANL effort with the 
other collaborating institutions and 
funding sources. 

Among the technical tasks involved 
are the construction of Penning-style 
ion traps, the development of ion cool­
ing and transport techniques, and the 
construction of ultra-uniform electro­
magnetic field drift tubes. 

Applicants should be able to demon­
strate the ability to lead and inspire a 
diverse technical team in a complex, 
long-term project. Applicants must 
have an outstanding record of techni­
cal accomplishments demonstrated by 
past performance and evidenced by 
publications. The position also re­
quires the ability to interface with inter­
national research groups. Experience 
interfacing with funding agencies 
should be explained if applicable to 
professional background. 

Applicants should have a Ph.D. in one 
or more of the following fields: Atomic, 
Nuclear, High-Energy, Accelerator, or 
Low-Temperature Physics. 

Los Alamos National Laboratory pro­
vides excellent compensation and 
benefits. To apply, submit detailed 
resume to: Richard O. Garcia (MS 
P205), Employment Group 80085-V, 
Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545. 

Affirmative Action/Equal Opportunity 
Employer 

University of California 

UNIVERSITY OF OXFORD 
T H E D E P A R T M E N T O F N U C L E A R P H Y S I C S 

a n d 
T H E Q U E E N ' S C O L L E G E 

Titular Lecturership 
in Experimental Particle Physics 

Praelectorship and Official 
Fellowship in Physics 

A p p l i c a t i o n s a r e i n v i t e d f o r a n o f f i c i a l F e l l o w s h i p a n d P r a e l e c t o r s h i p in 
P h y s i c s w i t h e f f e c t f r o m 1 O c t o b e r 1 9 8 8 o r a l a t e r d a t e t o b e a r r a n g e d . 
T h e a p p o i n t m e n t w i l l b e m a d e b y t h e C o l l e g e in c o n j u n c t i o n w i t h t h e 
B o a r d o f F a c u l t y o f P h y s i c a l S c i e n c e s a n d t h e t i t l e o f U n i v e r s i t y L e c t u r e r 
w i l l b e c o n f e r r e d u p o n t h e s u c c e s s f u l c a n d i d a t e , w h o w i l l b e e x p e c t e d t o 
c a r r y o u t t h e n o r m a l d u t i e s o f a U n i v e r s i t y L e c t u r e r a n d O f f i c i a l F e l l o w . 
T h e p r e s e n t r e s e a r c h p r o g r a m m e o f t h e N u c l e a r P h y s i c s D e p a r t m e n t 
i n c l u d e s p r e p a r a t i o n f o r e x p e r i m e n t s w i t h t h e D E L P H I d e t e c t o r a t LEP 
(CERN) a n d Z E U S d e t e c t o r a t H E R A ( D E S Y ) , t h e m e a s u r e m e n t o f n e u t r i n o 
m a s s , t h e s e a r c h f o r p r o t o n d e c a y a n d t h e d e v e l o p m e n t o f s o l a r n e u t r i n o 
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D . H . P e r k i n s F R S , N u c l e a r P h y s i c s L a b o r a t o r y , K e b l e R o a d , O x f o r d , 0 X 1 
3 R H . 

F u r t h e r p a r t i c u l a r s o f t h e a p p o i n t m e n t m a y b e o b t a i n e d f r o m t h e C o l l e g e 
S e c r e t a r y , T h e Q u e e n ' s C o l l e g e , O x f o r d , O X 1 4 A W t o w h o m n i n e c o p i e s 
o f a p p l i c a t i o n s ( o n e o n l y f r o m o v e r s e a s c a n d i d a t e s ) s h o u l d b e s e n t t o 
a r r i v e n o t l a t e r t h a n 3 1 M a y . T h e s e s h o u l d i n c l u d e a c u r r i c u l u m v i t a e , 
l i s t o f p u b l i c a t i o n s , a n d a s t a t e m e n t o f r e s e a r c h i n t e r e s t a n d t e a c h i n g 
e x p e r i e n c e , a n d t h e n a m e s o f t h r e e r e f e r e e s . R e f e r e e s s h o u l d b e a s k e d t o 
s e n d r e f e r e n c e s d i r e c t t o t h e C o l l e g e S e c r e t a r y t o a r r i v e b y t h e a b o v e 
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UNIVERSITY OF CALIFORNIA, IRVINE 

SENIOR FACULTY POSITION 
IN EXPERIMENTAL PARTICLE 

PHYSICS 
RESEARCH POSITIONS 

IN EXPERIMENTAL PARTICLE 
PHYSICS 

T h e P h y s i c s D e p a r t m e n t is s e e k i n g a s e n i o r e x p e r i m e n t a l i s t a t t h e r a n k o f 
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Bakeout of the LEP vacuum chamber with 
superheated water. 

LEP progress 
The first 1.5 kilometre 
(3x474 m) section of vacuum 
pipe in the LEP ring has been 
pumped down to the design 
level of about 10~11 torr. With 
these vacua, a high energy 
LEP electron could circulate 
for a third of a light year be­
fore running a serious risk of 
colliding with a residual gas 
molecule I When operating, 
synchrotron radiation from 
the circulating electrons and 
positrons will affect the LEP 
vacuum, giving a few 10~9 

torr, when the particles' aver­
age undisturbed circulation 
time would be about a day. 
The vacuum in LEP's lead-
clad aluminium beam pipe is 
now a permanent feature, and 
awaits initial test beams this 
summer. 

Several kilometres of LEP 
magnets are how installed in 
the 27 kilometre tunnel, in 
line with the goal of having 
the mammoth machine com­
plete next summer. Mean­
while the huge magnet for the 
L3 experiment at Point 2 
takes shape, and work gets 
underway at Point 4 150 
metres below the surface for 
final assembly of the Aleph 
experiment. 

Staff of the US National Superconducting 
Laboratory at Michigan State University took 
advantage of the last opportunity to pose 
before the concrete wall being built for the 
K800 cyclotron will hide it from view. First 
internal beams were accelerated in February. 
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Fermilab gets a kick 
out of 

Spellman power supplies 

T h e a b o r t s y s t e m " k i c k e r " m a g n e t s in 
t h e F e r m i l a b a c c e l e r a t o r requ i re h i g h 
v o l t a g e p r o g r a m m a b l e 
e n e r g y s o u r c e s . T h i s 
e n e r g y is p r o v i d e d b y 2 5 
S p e l l m a n H V p o w e r s u p ­
p l ies w h i c h m a i n t a i n a 
p r e c i s e c h a r g e a c r o s s 
t h e s t o r a g e c a p a c i t o r s . 

O u r r e s o n a n t c o n ­
v e r t e r H V s u p p l i e s a re i n ­
s ta l l ed in a w i d e v a r i e t y of a p p l i c a t i o n s 

Photo: Courtesy of Fermilab 

t h r o u g h o u t t h e w o r l d . S p e l l m a n o f f e rs y o u 
t h e b e s t t h e r e is in h i g h p o w e r at h i gh 

v o l t a g e . You a l s o e n j o y 
c o m p e t i t i v e p r i c i n g , a n d 

m i n i a t u r i z a t i o n w h i c h s a v e s 
u p t o t w o - t h i r d s of t h e u s u a l 

s p a c e r e q u i r e m e n t s . C o n ­
tac t u s fo r c o m p l e t e i n fo r ­

m a t i o n o n S p e l l m a n p o w e r 
s u p p l i e s f r o m 1 W t o 3 0 k W . 

W e k n o w t h a t you ' l l g e t a 
k i ck o u t of o u r i n c o m p a r a b l e p e r f o r m a n c e . 

Spellman 
• High Voltage Electronics Corp. 

Leading the way in high voltage technology 
7 Fairchild Ave., Plainview, NY 11803 
(516) 349-8686 
T W X 5 1 0 - 2 2 1 - 2 1 5 5 F A X (516 ) 3 4 9 - 8 6 9 9 
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Books 

'Collider Physics' by Vernon D. 
Barger and Roger J.N. Phillips, pub­
lished by Addison-Wesley in the 
'Frontiers of Physics' series, is a 
graduate student textbook reflect­
ing the increasing emphasis in ex­
perimental particle physics on col­
liding beam machines, and concen­
trates on the description of funda­
mental hard scattering processes in 
electron-positron, electron-proton, 
proton-proton and proton-antipro-
ton collisions, using many recent 
experimental results as illustrations 
and examples. 

Meetings 

The XII International Conference on 
Particles and Nuclei (PANIC 90) will 
be held from 24-29 June 1990 at 
the Massachusetts Institute of 
Technology, Cambridge, Mass., 
US. 

The 1989 Real Time Conference 
will be held from 15-18 May 1989 
at the Fort Magruder Inn and Con­
ference Center, Williamsburg, Vir­
ginia and not at TUNL as previously 
announced. Tours of the Contin­
uous Electron Beam Accelerator 
Facility and the NASA Lang ley Re­
search Center are planned for the 
day following the Conference. 
Further information from Roy Whit­
ney, CEBAF, 12070 Jefferson Ave­
nue, Newport News, VA 23606. 

Computer Conference on beauty 
physics at Fermilab 

Following the Beauty Workshop re­
cently held at Fermilab (see Janua­
ry/February issue, page 5), a Com­
puter Conference has been organ­
ized to discuss the design of a Te-

vatron cqllider experiment to ex­
plore beauty physics. Those inter­
ested in either following the dis­
cussion or contributing may do so 
via VAX Notes available via the 
HEP DECnet. The conference is at: 
FNAL; :USR$ROOT:[BEA UTY. CON-
FERENCE]B_COLLIDER.NOTE. Con­
ference moderator is Ray Stefanski 
(FNAL:.STEFANSK). To examine 
the conference contents via the 
VXCRNA VAX, at the $ prompt, 
type 
$ NOTES 
Notes)ADD ENTRY FNAL::USR$ 
ROOT:[BEA UTY. CONFERENCE]B_ 
COLLIDER 
Notes>OPEN B_ 
Notes>do VAX Notes commander-
-for starters, just type digits 
1,2,3,4,5,5. 1,6,7,8 to see initial 
notes. 

The IEEE Nuclear Science Sympo­
sium and Symposium on Nuclear 
Power Systems will be holding a 
joint conference from 9-11 No­
vember at the Hyatt Orlando Hotel, 
Florida. The meeting is an excellent 
opportunity for engineers and phy­
sicists to present their work in a 
wide variety of topics; physics in­
strumentation, reactor systems, 
nuclear medicine instrumentation, 
space instrumentation, etc. Ab­
stracts and summaries should be 
sent as soon as possible to the 
programme chairman, Muzaffer 
Atac, Fermilab, MS 222 PO Box 
500, Batavia, IL 60510, USA. 
Further information from Ed Barsot-
ti, Fermilab MS 222, telephone 
(312) 840-4061. 

An international conference entitled 
The Restructuring of Physical 
Sciences in Europe and the United 
States, 1945-60' to be held at the 
Department of Physics of the Uni­
versity of Rome 'La Sapienza' from 
19-23 September will look at the 

development of 'big physics' after 
World War II. Further information 
from the Conference Secretary, 
Ms. E. Di Silvestro, Dipartimento di 
Fisica, Universita di Roma 'La Sa­
pienza', P.le A. Moro, 2-00185 
Rome, Italy. 

The ninth UK Institute for Theoreti­
cal High Energy Physics to be held 
at the University of St. Andrews, 
Scotland, from 20 August to 10 
September aims at postdoctoral re­
searchers, with lectures providing 
some focal points. Further informa­
tion from J.F. Corn well, Depart­
ment of Physics and Astronomy, 
University of St. Andrews, North 
Haugh, St. Andrews, Fife, KYI6 
9SS, Scotland. 

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

COURIER@CERNVM 

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

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

MONIKA @CERN VM 

Distribution in the USA, West 
Germany, Italy, the UK and 
China is handled from regional 
centres (see page III). 
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A R B E I T 
W i i n s c h e n Sie e m neues Leben? 

£uchen Sie eine Arbeit im Ausland? Dieses Buch ist was 
Sie brauchen. 

Hier bekommen Sie alle Auskunfte und Adressen zu etwa 
1000 Unternehmen und Stellenvermittlungen. Wir erlau-
ben uns, Ihnen gleichzeitig das Buch anzubieten, das fur 
jeglichen Bewerber einfach eine notwendige Vorausset-
zung ist. -

Es enthalt alles; von der Bewerbung bis zum Anstellungs-
vertrag, Auskunft uber Arbeitserlaubnis, Visa, Klima, 
Lohn- und Wohnverhaltnisse in Europa, den USA, Kana-
da, Westindien, Australien und dem Fernen Osten. Es 
gibt Arbeiten wie z.B. Metall, Olindustrie, Gartenbau, 
Fahrer, Reiseleiter, Hotel Tind Restaurant, Aupair, Luxus-
Kreuzfahrten. 

Wenn Sie interessiert sind, fragen Sie schriftlich nach 
unserer Freibroschiire mit weiterer Auskunft, die in 
Deutsch und Englisch erscheint. Schreiben Sie an: 

• Freibroschiire 

• Buch « Arbeit im Ausland » 
Preis: DM 4 5 . -

EUROPA BOKFORLAG AB 
Box 2014 S-135 02 Tyreso Sweden 
N.B. Wir vermitteln keine Arbeiten! 

Vous exigez de la qual i te 
a des prix compet i t i fs 

Nous 
parlons 
le meme 
language 

Consultez 
nous! 

Demandez nos catalogues! 

ASSMANN & Co. 
Alte Steinhauserstr. 33 
6 3 3 0 Cham 

Tel : 0 4 2 / 4 1 86 86 
Telefax: 0 4 2 / 4 1 12 84 
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2" Diameter 
Subnanosecond 
PUT 

Subnanosecond time response 
(RT = 0.7 ns, TTS = 0.37 ns), 8-stage 
For scintillation counting and 
high energy physics experiments 

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

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

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

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

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

UNITED KINGDOM: Hakuto International (UK) Ltd. (phone: 0992-769090) • FRANCE: Hamamatsu Photonics France (phone: 46 55 47 58) 
ITALY: Hesa S. P. A. (phone: [02] 34.92.679) • W. GERMANY: Hamamatsu Photonics Deutschland GmbH (phone: 08152-375-0) 
SWEDEN, NORWAY, FINLAND, DENMARK: Lambda Electronics AB (phone: 08-620610) • JAPAN: Hamamatsu Photonics K.K. 
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SF6 HIGH VOLTAGE D.C. GENERATOR 

~$ PERFORMANCE REQUIRED-OBTAINED 

1 - Voltage regulation mode 

a) Adjustment of output voltage 
continuous from 0,2 to 160 kV 

- from less than 0,1 to 180 kV 
accuracy better than + 100 V 

- better than ± 50 V 

b) Response time constant 
less than 50 ms for a step 
of + 16kV (10%) 

- less than 15 ms 

c) Line regulation 
better than ± 2 x l 0 - 4 for a 
± 10% variation of mains voltage 

- b e t t e r t h a n ± l x l O 4 

d) Voltage ripple less than 
100 V peak-to-peak at 50% load 

- less than 80 V peak-to-peak-

e) Temperature coefficient 
less than lx lOV 0 C 

- l e s s than lxlO-4/°C 

2 - Current regulation mode 

a) Continuous adjustment of output 
current, in three ranges: 
1 - 0 to 0,2 mA, accuracy ± 2 jxA 

- less than ± 1,5 ^A 
2 - 0 to 2 mA, accuracy ± 5 |xA 

- less than + 3 fxA 
3 - 0 to 15 mA, accuracy + 50 |xA 

- less than ± 20 fxA 

d) Current stability 
Drift less than ± l x l O 8 after 8 h 
from 10% to 100% of nominal current 

- less t h a n + 0,5xl0~ 2 

: 39 UNITS ORDERED BY CERN FOR LEP EXPERIMENT 

PASSOf* VILLA 
IMPULSE GENERATORS • D.C. STATIC GENERATORS 
TEST TRANSFORMERS • RESONANT TEST SYSTEMS 

STANDARD CAPACITORS • DIVIDERS, SHUNTS AND MEASURING EQUIPMENT 
BUSHINGS UP TO 1200 kV • CAPACITIVE VOLTAGE TRANSFORMERS 

POWER FACTOR CAPACITORS • GRADING CAPACITORS 
CAPACITORS FOR SPECIAL APPLICATIONS 

PASSONI 6» VILLA 
EXPERTS IN HIGH VOLTAGE 
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