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Getting near the top? 
Three events seen by the UA 1 experiment 
with two 'jets ' of hadrons, a single muon 
and a neutrino produced in violent 
proton-antiproton collisions. The wide 
separation of the particles suggests the 
decay of a W boson through a new heavy 
quark, the long-awaited sixth ('top') quark. 
Three similar events are seen with single 
electrons. 

T h e b ig e x p e r i m e n t s at t he SPS p r o ­
t o n - a n t i p r o t o n Col l ider are p repar ing 

J ^ r J t i e i r nex t b ig sess ion o f da ta t a k ­
i n g , bu t m e a n w h i l e t he da ta a c c u m u ­
la ted last year con t i nues t o supp l y 
in te res t ing phys i cs . 

T h e ma jo r d i scove r i es w h i c h c a m e 
f r o m th is da ta w e r e o f cou rse t he W 
and Z b o s o n s , t he carr iers o f t he 
w e a k f o r c e (see N o v e m b e r 1 9 8 3 is­
sue) . No t c o n t e n t w i t h t h i s , t he phy ­
s ic is ts con t i nued t o s i f t t h r o u g h the i r 
resu l t s , and earl ier th is year t u r n e d 
up a va r ie t y o f unusual p h e n o m e n a 
w h i c h are d i f f icu l t t o exp la in us ing 
c o n v e n t i o n a l ideas (see M a y issue , 
page 139) . 

N o w c o m e s an i nd i ca t i on , ve r y 
p re l im inary bu t never the less appea l ­
i ng , o f t he s igh t ing o f t he l o n g -
a w a i t e d ' t o p ' qua rk , c o m p l e t i n g t he 
s e x t e t o f bu i ld ing b l o c k s f o r t he 
s t r o n g l y in te rac t ing par t ic les (ha­
d rons ) . 

(The o the rs are ' u p ' , ' d o w n ' . 

' s t r a n g e ' , ' c h a r m ' and ' b o t t o m ' , 
s o m e t i m e s cal led ' b e a u t y ' . T h e six 
qua rks can be nicely g r o u p e d in to 
th ree pa i rs , each pair be ing as­
soc i a ted w i t h one o f the th ree k n o w n 
w e a k l y in te rac t ing par t i c les , or lep-
t o n s : e l e c t r o n , m u o n and t a u o n , 
each w i t h i ts o w n b rand o f a c c o m ­
pany ing neutr ino. ) 

One o f t he b ig successes o f t he b ig 
U A 1 and U A 2 e x p e r i m e n t s at t he 
Col l ider has been thei r ve r y c lean 
s a m p l e s o f t he f o r m a t i o n o f W par t i ­
c les (the carr iers o f t hq e lect r ica l ly 
cha rged ve r s i on o f the w e a k in terac­
t ion) and the i r subsequen t decay in to 
an e lec t ron and a neu t r ino . 

H o w e v e r t he W shou ld have m a n y 
o the r decay m o d e s . A c c o r d i n g t o 
the ru les, t he pos i t i ve ly cha rged W 
can decay in to a s ta te c o m p o s e d o f 
an up quark and a d o w n an t iquark , o f 
a c h a r m e d quark and a s t range an t i -
qua rk , or o f a t o p quark and a b o t t o m 
an t iquark . (For the negat ive ly 

cha rged W , t he quark and an t iquark 
labels are reve rsed in each case.) 

T h e l igh tes t o f t hese th ree p o s s i ­
bi l i t ies (up p lus a n t i d o w n ) fa l ls in a 
reg ion d o m i n a t e d by o ther e f f ec t s 
c o m i n g f r o m the in te rac t ion o f t he 
qua rks and g luons in the co l l id ing 
p r o t o n s and a n t i p r o t o n s . Perhaps 
m o r e p r o m i s i n g is the c h a r m p lus 
an t i s t range channe l , w h e r e in v io len t 
p r o t o n - a n t i p r o t o n co l l i s ions , t w o 
s p r a y s or ' j e t s ' o f had rons m igh t be 
seen e m e r g i n g w i t h a m u o n c l ing ing 
ve ry c lose t o one o f t he j e t s . 

W h a t o f t he t o p p lus a n t i b o t t o m 
d e c a y ? Desp i te c rank ing up the ener­
gy o f the PETRA e l e c t r o n - p o s i t r o n 
co l l ider at t he Ge rman DESY Labo ra ­
t o r y in H a m b u r g t o reco rd leve ls , no 
d i rec t s ign o f t he t o p quark has been 
seen in e l e c t r o n - p o s i t r o n annih i la­
t i o n s , w h i c h pu ts a safe l o w e r l imi t 
on the t o p quark m a s s . 

Because it is so heavy , t he t o p 
quark m u s t c o m e o f f re la t ive ly s l o w -
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Leipzig Conference 

ly in a W decay , g iv ing a charac te r i s ­
t ic w i d e separa t i on b e t w e e n the d e ­
cay p r o d u c t s . L i k e w i s e a lo t o f ener­
gy is re leased in the s u b s e q u e n t 
(semi lep ton ic ) decay o f t he t o p 
qua rk , w h i c h again m a k e s f o r w i d e l y 
sepa ra ted decay p r o d u c t s . 

T h e U A 1 e x p e r i m e n t l o o k e d at t he 
co l l ec ted samp le o f da ta f r o m v io len t 
co l l i s ions p roduc ing a s ing le l ep ton 
(e lec t ron or muon) and t w o or m o r e 
had ron j e t s , se lec t ing ou t t h o s e in 
w h i c h the emerg ing l ep ton and j e t s 
are we l l sepa ra ted f r o m each o ther . 

Th ree g o o d e x a m p l e s each are 
f o u n d of e lec t ron p lus t w o je t s and 
m u o n plus t w o j e t s . T h e t o ta l m a s s 
o f t he decay p r o d u c t s c o r r e s p o n d s 
t o a W in each case , and the m a s s o f 
t he t o p quark decay p r o d u c t s fa l ls in 
a band b e t w e e n 3 0 and 5 0 G e V , 
p e a k e d a round 4 0 GeV. (There are 
a lso even t s w i t h s ing le e lec t rons or 
m u o n s p lus th ree j e t s , bu t here the 
je t label l ing p r o b l e m s m a k e it d i f f icu l t 
t o c o m e ou t w i t h un ique answers . ) 

T o o ear ly t o c la im tha t t he t o p has 
been reached , bu t w i t h m o r e da ta 
f r o m the a u t u m n run at t he Col l ider , 
t he s i x th quark m a y be s o o n a d d e d 
t o the l ist o f ma jo r phys i cs d i scove r ­
ies at t he Col l ider. 

S h o w c a s e f o r a m e m o r a b l e year o f 
p r o g r e s s in par t ic le p h y s i c s , t he 
2 2 n d In ternat iona l Con fe rence on 
High Energy Phys ics w a s held in 
Le ipz ig , G e r m a n Democ ra t i c Repub­
lic, f r o m 1 9 - 2 5 Ju ly . A f t e r a busy 
th ree d a y s o f paral lel sess ions ( four 
s t r eams ) , w e l l ove r a t h o u s a n d pa r t i ­
c ipan ts ga the red in Le ipz ig 's K o n -
gressha l le f o r the p lenary t a l ks . A s at 
t he B r i gh ton Con fe rence last year , 
t hese began w i t h p resen ta t i ons f r o m 

the b ig U A 1 and U A 2 e x p e r i m e n t s at 
CERN's SPS p r o t o n - a n t i p r o t o n Co l ­
l ider, st i l l t he f o c u s o f w o r l d a t t en t i on 
desp i t e hav ing t a k e n no n e w da ta 
s ince last year . 

R. Bock o f CERN, in t h e impress i ve 
s ty le n o w so charac te r i s t i c o f U A 1 
p resen ta t i ons at ma jo r m e e t i n g s , 
desc r i bed t he handfu l o f e v e n t s w i t h 
w i d e l y sepa ra ted j e t s o f had rons a d i 
c o m p a n i e d by s ing le e lec t rons or 
m u o n s w h i c h c o u l d be t h e f i rs t ind i -

Karl Marx University, Leipzig, scene of the 
parallel sessions of the recent International 
Conference on High Energy Physics. 
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Catching a tiger by the top ! First plenary 
session at the Leipzig Physics Conference 
covered the first indications from the UA 1 
experiment at CERN of the sixth — 'top' — 
quark. The Conference plenary sessions 
were held in the Kongresshalle, immediately 
next to the city's magnificent zoo. At the 
Conference banquet, CERN Director General 
Herwig Schopper named a newly-born tiger 
cub — 'Top'. Looking on (right), is Prof. 
Seifert, the zoo's director. 

(Photo : Hochschul Film- und Bildstelle, 
Leipzig) 

ca t i on f o r t he l o n g - a w a i t e d s i x th 
Xiuark — ' t o p ' . A l t h o u g h the f i nd ings 
| | b e p rev ious s to ry ) had been a n ­
n o u n c e d be fo re , such a de ta i led p re ­
sen ta t i on se t t he t o n e f o r w h a t w a s 
t o b e c o m e a so l id p r o g r a m m e of , 
phys i cs at the Leipzig p lenar ies . 

Immed ia te l y f o l l o w i n g Bock w a s 
J . Rohlf o f Harvard w h o c o v e r e d 
a m o n g o the r t h ings U A 1 ' s unusual 
' m o n o j e t ' even ts (see M a y issue, 
page 139 ) , w h i c h are d i f f icu l t t o ex ­
plain by conven t i ona l phys i cs ideas. 
T h e s e n e w resu l ts have a l ready been 
p o u n c e d o n by theo re t i c i ans w i t h 
n e w ideas t o sell (especia l ly super -
s y m m e t r y ) . A s we l l as the m o n o j e t s , 
U A 1 n o w has an unusual th ree- je t 
even t . Rohlf a lso m e n t i o n e d the h igh 
hadron ic ac t i v i t y seen a c c o m p a n y ­
ing U A 1 ' s Z ° s , bu t no t W s . T h e Z 
appears t o be ' no i s i e r ' t han t he W . 

For U A 2 , J . -P. Repel l in d e s c r i b e d 
s o m e n e w U A 2 resu l t s , inc lud ing u n ­
exp la ined even t s (also see M a y is­

sue , page 139) . T h e U A 2 oddba l l 
even t s are no t qu i te the s a m e as 
t h o s e in U A 1 . In the ' t o p ' r eg ion , t he 
s i g n a l - t o - b a c k g r o u n d rat io in t he 
U A 2 d e t e c t o r is apprec iab le and 
m a k e s o b s e r v a t i o n d i f f icu l t . 

A l s o w i t h a v e s t e d in teres t in 
CERN Col l ider phys i cs w a s P. Dar r iu -
lat w h o a b a n d o n e d his U A 2 al le­
g iance t o p resen t t he conc lud ing 
s u m m a r y o f exper imen ta l resu l ts at 
Le ipz ig . His ta lk paid a lot o f a t t e n t i o n 
t o Col l ider resu l ts , espec ia l ly in t he 
W and Z s e c t o r s . A f t e r po in t i ng ou t 
the d i f f i cu l t ies inherent in U A 1 's c a n ­
d ida te ' t o p ' s igna l , he let it s t a n d . 

Earlier, in the paral lel s e s s i o n s , 
P. Bagnaia o f CERN had s h o w e d 
U A 2 ' s resu l ts on hadron je t p r o d u c ­
t i o n , inc lud ing the s u g g e s t i o n o f a 
smal l s ignal ou t at 147 GeV t r a n s ­
ve rse m o m e n t u m in the s p e c t r u m o f 
t w o j e t s . U A 1 had no th ing t o say 
d i rec t ly in t he paral le ls , p re fe r r ing t o 
save eve ry th i ng f o r t he p lenar ies . 

T h e CERN Col l ider e x p e r i m e n t s 
a lso g o t g o o d c o v e r a g e f r o m M . J a ­
c o b o f CERN in his s u m m a r y o f ' h a r d ' 
had ron co l l i s ions and je t p h e n o m ­
ena. T h e s e reac t i ons p r o b e deep in ­
s ide t he co l l id ing par t ic les and reveal 
i n te res t ing c lues a b o u t w h a t m a k e s 
qua rks and g luons t i ck . J a c o b s u g ­
g e s t e d t ha t je t s p e c t r o s c o p y , as i l ­
l us t ra ted by severa l a n n o u n c e m e n t s 
at Le ipz ig , has n o w b e c o m e an 
es tab l i shed p h y s i c s t o o l f o r t r ack i ng 
d o w n n e w par t ic le s t a tes . 

A c c o r d i n g t o J a c o b , t he hadron ic 
ac t i v i t y a c c o m p a n y i n g t he p r o d u c ­
t i on o f W b o s o n s at t he Col l ider is 
w e l l d e s c r i b e d by the c o n v e n t i o n a l 
f ie ld t h e o r y o f qua rks and g luons . 
H o w e v e r he w a s less con f i den t 
a b o u t t he Z in v i e w o f t he hadron ic 
ac t i v i t y seen by U A 1 . 

Phys ic is ts are eager t o t r ack d o w n 
the d i f f e rences b e t w e e n the behav ­
iour o f had ron j e t s c o m i n g f r o m 
qua rks and t h o s e f r o m g luons . H o w ­
ever th i s is no t easy t o so r t ou t at t h e 
Col l ider , w h e r e any g luon j e t s c o m e 
f r o m non -p r imo rd i a l rad ia t ions . Pro­
d u c t i o n o f heav ier qua rks in the co l l i ­
s i ons o f par t i c les bui l t o f l ight qua rks 
cou ld be an ind ica to r o f g luon in ­
v o l v e m e n t , and J a c o b se ized on 
s o m e U A 1 da ta o n t he p r o d u c t i o n o f 
c h a r m e d m e s o n s as a poss ib le s i g ­
na ture o f g luon je t e f f ec t s . Else­
w h e r e , he p o i n t e d ou t t ha t expe r i ­
m e n t s at t he Spl i t Field M a g n e t at t he 
CERN In te rsec t ing S to rage Rings 
(ISR) have c o m p a r e d p ion and k a o n 
s igna ls , t he p resence o f k a o n s 
(s t range quarks) s u g g e s t i n g again 
t ha t g luons are i nvo l ved (see M a y 
1 9 8 3 issue , page 131) . 

Severa l speake rs m e n t i o n e d the 
init ial resu l ts f r o m e x p e r i m e n t s at 
Fermi lab and B r o o k h a v e n s t u d y i n g 
the d e c a y s o f neut ra l k a o n s in to t w o 
p i o n s , w h i c h are a l i t t le b i t w o r r y i n g 
f o r s t a n d a r d t h e o r y , and cou ld have 
deeper imp l i ca t i ons . 

A n o t h e r n e w resul t l ook i ng f o r an 
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P. Franzini poses a question on the new 
zeta state seen by the Crystal Ball 
experiment at the German DESY Laboratory 
in Hamburg. The zeta was the big surprise 
of the Leipzig Conference. 

exp lana t i on is the o b s e r v a t i o n by ex­
p e r i m e n t s us ing p ion b e a m s at t he 
CERN SPS tha t t he p r o d u c t i o n o f 
s ing le p h o t o n s by pos i t i ve and nega­
t i ve p ions is c o m p a r a b l e , wh i l e a fac ­
t o r o f t w o d i f fe rence w a s ex­
p e c t e d . 

New particles 

T h e j o k e r in t he pack at Leipz ig 
w a s the u n e x p e c t e d a n n o u n c e m e n t 
by the Crys ta l Ball co l l abo ra t i on 
w o r k i n g at DORIS (the smal le r e lec­
t r o n - p o s i t r o n co l l ider at t he G e r m a n 
DESY Labo ra to r y in Hamburg ) o f a 
n e w s t a t e , the ze ta , at 8 . 3 GeV. Ini­
t ia l ly p resen ted in n o t one bu t t w o 
t a l ks by H. T r o s t o f DESY in the f i rs t 
d a y ' s paral lel s e s s i o n s , it is seen in 
rad ia t ive decays o f t he l igh tes t ups i ­
lon par t ic le . 

G round s ta te ups i lon d e c a y s in to 
e i ther a h igh mu l t ip l i c i t y hadron ic 
s ta te or in to t w o l o w mu l t ip l i c i t y ha­
d r o n j e t s ( thus g iv ing t w o d is t i nc t 
da ta samples) s h o w ex t ra ac t i v i t y at 
a p h o t o n energy near 1 0 7 0 M e V , 
c o r r e s p o n d i n g t o the f o r m a t i o n o f 
t he 8 .3 GeV s ta te , bu t t he s ignal is 
a l m o s t inv is ib le in t he d e c a y s o f t he 
nex t (2S) ups i l on . 

W i t h the w ind fa l l o f a t o ta l l y unex­
p e c t e d resu l t , the re w e r e w h i s p e r s 
o f a poss ib le ' H i g g s ' par t i c le , bu t t he 
c o n s e n s u s v i e w w a s tha t th is is ex­
c luded because of t he absence o f a 
s ignal in t he decays o f 2 S ups i l ons . 

Over at Corne l l , t he o the r Labo ra ­
t o r y specia l iz ing in ups i lon p h y s i c s , 
t he CUSB e x p e r i m e n t at t he CESR 
e l e c t r o n - p o s i t r o n co l l ider has been 
l ook i ng f o r jus t such s t a t e s , s ta r t i ng 
at l o w e r m a s s e s , and has tan ta l i z ing -
ly ye t t o p r o d u c e resu l ts in t he reg ion 
o f t he Crys ta l Bal l 's zeta s igna l . N e w s 
is eager ly a w a i t e d . 

H o w e v e r Corne l l ' s c u p b o a r d is n o t 
c o m p l e t e l y bare . B o t h CESR expe r i ­
m e n t s - CLEO and CUSB - have 
ev idence f o r heavier ups i l ons (5S 

and 6S) t o a d d t o the ups i lon co l lec­
t i o n , w h i l e CUSB has seen a B* 
m e s o n in t he decays o f 5S ups i l ons . 
T h e m a s s d i f fe rence b e t w e e n th is 
level and the s tanda rd B (beauty) 
m e s o n is a b o u t 5 0 M e V . 

T h e s e and o ther n e w par t ic le 
s ta tes w e r e c o v e r e d in the s u m m a r y 
ta lk by A . S i l ve rman o f Corne l l . A n 
imp ress i ve l ist o f e x p e r i m e n t s all 
ove r t he w o r l d have n o w seen t he F 
m e s o n at 1 9 7 0 M e V , f o l l o w i n g 
CLEO's r e a s s e s s m e n t o f i ts m a s s 
last year . T h e A R G U S e x p e r i m e n t at 
DESY s u g g e s t s an F* 1 4 4 M e V 
heavier t h a n the F. 

S i l ve rman also r epo r t ed the init ial 
f i nd ings by the gas je t t a rge t expe r i ­
m e n t at t he CERN ISR. Th is u n f o r t u ­
nate ly sho r t - l i ved s t u d y i nvo l ved f i r­
ing a carefu l ly t u n e d a n t i p r o t o n b e a m 
in one ISR r ing pas t a je t o f h y d r o g e n 
gas . Th i s has s tud ied a n u m b e r o f 
c h a r m o n i u m s ta tes d i f f icu l t t o ge t at 
by m o r e conven t i ona l m e a n s . 

C o v e r e d in t h e s u m m a r y ta lk by 
R. K lanner o f M u n i c h o n the w e a k 
d e c a y s o f heavy par t ic les w e r e m o ^ 
resu l ts o n the l i fe t ime o f b-quark 
s t a tes . Init ial s u g g e s t i o n s last year 
f r o m e x p e r i m e n t s at t he S t a n f o r d 
PEP r ing had ind ica ted t ha t th is w a s 
u n e x p e c t e d l y l o n g , in t he 1 0 ~ 1 2 sec ­
o n d reg ion . Th i s has n o w been s u p ­
p o r t e d by o the r e x p e r i m e n t s , b o t h at 
DESY and at S t a n f o r d . H o w e v e r 
t hese va lues are all de r i ved f r o m s ta ­
t i s t i ca l sp reads and Klanner a d m i t t e d 
tha t he w o u l d fee l m o r e c o n f i d e n t 
a b o u t t he resul t if t he d e t e c t o r s ac­
tua l ly p i c ked up t he decay pa ths o f 
t he uns tab le par t i c les . Severa l o the r 
speake rs a lso r e m a r k e d on the rela­
t i ve l ongev i t y o f b -quark . 

A . Za i t sev o f S e r p u k h o v had the 
t ask o f su r vey ing the f ie ld o f l ight 
quark s p e c t r o s c o p y , inc lud ing cand i ­
da te g luebal ls (s ta tes con ta in ing 
g luons as we l l as or in add i t i on t o 
quarks) . T h e ks i (2 .2 GeV) s ta te re-
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The zeta signal (after subtraction of 
background) seen by the Crystal Ball 
experiment in the decays of ground state 
upsilons into a photon and multiple hadrons. 
The 1.07 GeV photon peak corresponds 
to a particle mass of 8.3 Ge V. 

p o r t e d last year by M a r k III at S t a n ­
f o r d and ye t t o be seen e l s e w h e r e 
p a e d s an i n te rp re ta t i on , sa id Za i t -
sev . He a lso p r o p o s e d the enhance ­
m e n t s seen in s o m e charge s ta tes o f 
t w o rho m e s o n s p r o d u c e d in p h o t o n -
p h o t o n sca t te r i ng as poss ib le cand i ­
d a t e s f o r f ou r -qua rk s t a tes . 

Neutrinos 

V e r y m u c h sti l l in t he spo t l i gh t is 
t he non-ze ro va lue f o r t he e lec t ron 
neu t r ino m a s s f r o m the ITEP ( M o s ­
c o w ) e x p e r i m e n t on the be ta decay 
o f t r i t i u m . Since the init ial a n n o u n c e ­
m e n t at t he Br igh ton Con fe rence last 
year , t he s p e c t r o m e t e r has been re­
ca l ib ra ted and m o r e w o r k has been 
d o n e . A c c o r d i n g t o V . L j u b i m o v o f 
M o s c o w , Leipzig neu t r ino rappor ­
teur and w o r k i n g on the ITEP expe r i ­
m e n t , t he e lec t ron neu t r i no ' s m a s s 
shou ld ' rea l i s t i ca l l y ' lie in t he reg ion 
b e t w e e n 2 0 and 4 5 e V . Other neu t r i ­

no l imi ts are a lso c o m i n g in , w i t h t he 
M a r k II d e t e c t o r ( n o w r e m o v e d f r o m 
the PEP r ing at S tan fo rd) g i v ing an 
upper l imi t f o r the tau neut r ino m a s s 
at 1 4 3 M e V . 

E l sewhere in the neut r ino sec to r , 
t he A n n e c y / Grenob le t e a m w o r k i n g 
at t he French Bugey reac to r c a n n o t 
ye t t o ta l l y rule ou t neu t r ino osc i l la ­
t i o n s . Part o f the a l l o w e d area lies in a 
reg ion n o t ye t c o v e r e d by o the r ex­
p e r i m e n t s . W h e t h e r th is osc i l la t ion 
w i n d o w s t a y s o p e n w h e n resu l ts 
f r o m o the r expe r imen t s c o m e in re­
ma ins t o be seen . L j ub imov p o i n t e d 
ou t t he range of neu t r ino m a t t e r s st i l l 
t o be se t t l ed and a d v o c a t e d tack l i ng 
a c o m p r e h e n s i v e p r o g r a m m e o f 
w o r k t o t h r o w m o r e l ight on th is c o n ­
t inual ly in te res t ing corner o f par t ic le 
phys i cs . 

It is n o w t w o years s ince the d i s ­
c o v e r y by t he European M u o n Col la­
b o r a t i o n at CERN tha t t he quark 
s t ruc tu re o f nuc léons appears a lso t o 

d e p e n d on t he su r round ing nuclear 
e n v i r o n m e n t — the so-ca l led ' E M C 
Ef fec t ' . Th i s w a s qu ick ly s u p p o r t e d 
by h is tor ica l da ta f r o m e lec t ron b e a m 
sca t te r i ng e x p e r i m e n t s at S t a n f o r d . 

Quark structure of nucléons 

T h e nuc léon s t ruc tu re paral lel ses ­
s ions at Leipz ig heard m o r e resu l ts 
and a lo t o f hea l thy d i scuss i on . Ple­
nary speake r I. Sav in o f Dubna w a s 
able t o repo r t t h a t s imi lar behav iou r 
has been seen by t he o the r b ig m u o n 
sca t t e r i ng e x p e r i m e n t at CERN (Bo­
logna / CERN / Dubna / M u n i c h / 
Saclay) and by a n e w su rvey o f e lec­
t r o n sca t t e r i ng o n heavy t a rge t s at 
S t a n f o r d . Other e x p e r i m e n t s , pa r t i ­
cu lar ly t h o s e invo lv ing neu t r ino 
b e a m s , d o n o t see an expl ic i t ef­
f ec t . 

A n u m b e r o f e x p e r i m e n t s have 
n o w p r o b e d t he re lat ive c o n t r i b u ­
t i o n s o f long i tud ina l l y and t r a n s ­
ve rse ly po la r ized p h o t o n s in t hese 
reac t i ons , and th is a lso s e e m s t o be 
d e p e n d e n t o n t he t a rge t nuc leus . 
Sav in s u g g e s t e d tha t th is e f fec t 
m i g h t be respons ib le f o r s o m e o f t he 
d i sc repanc ies b e t w e e n d i f fe ren t ex ­
p e r i m e n t s , and t ha t t he va r i ous se ts 
o f s t ruc tu re f u n c t i o n da ta cou ld hap ­
pi ly coex i s t , even if s o m e o f t he neu ­
t r i no f ra te rn i t y w e r e no t o f t he s a m e 
v i e w p o i n t . 

In his f inal s u m m a r y ta l k , Darr iu lat 
e m p h a s i z e d t ha t t hese e f f ec t s , as 
we l l as be ing a sub jec t f o r specu la ­
t i o n in the i r o w n r igh t , have i m p o r t ­
ant imp l i ca t i ons f o r t he ex t r ac t i on o f 
quark s t ruc tu re i n f o r m a t i o n f r o m 
f i xed t a rge t e x p e r i m e n t s . 

The reluctant proton 

Pro ton ins tab i l i t y , o n c e the f l a g ­
sh ip o f g rand un i f ied t heo r i es , s e e m s 
b e c a l m e d . Rappor teu r M . Kosh iba o f 
T o k y o recal led t he ' o p t i m i s m ' o f 
1 9 8 2 af ter t he init ial resu l ts f r o m the 
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u n d e r g r o u n d e x p e r i m e n t at t he Kolar 
Go ld Fields in India, f o l l o w e d by t he 
' d e p r e s s i o n ' o f 1 9 8 3 w i t h the nega­
t i ve resu l ts c o m i n g in f r o m the b ig 
n e w Irvine / M ich igan / B r o o k h a v e n 
sea rch . 

H o w e v e r Kosh iba w a s o p t i m i s t i c 
a b o u t the n e w K a m i o k a e x p e r i m e n t 
in J a p a n , po in t i ng ou t t he po ten t ia l o f 
t he large p h o t o t u b e s u s e d . He v e n ­
t u r e d tha t t he e f fec ts n o w be ing seen 
in t he Japanese e x p e r i m e n t cou ld be 
t he edge o f a genu ine p r o t o n decay 
s igna l . 

W i t h the s imp les t t h e o r y un i fy ing 
e l e c t r o w e a k and s t r o n g in te rac t i ons 
n o w ruled ou t by the absence o f t he 
p red i c t ed p r o t o n ins tab i l i t y , t h e o r y 
has no we l l - de f i ned pa th t o f o l l o w . 

In his s u m m a r y ta lk on t he phe ­
n o m e n o l o g y o f g rand un i f ied t h e o ­
r ies, D. N a n o p o u l o s o f CERN l is ted 
t h e g r o w i n g n u m b e r o f unexp la ined 
e f fec t s w h i c h never the less hint at a 
larger t h e o r y — CERN Col l ider re­

su l t s , n e w par t i c les , the poss ib i l i t y o f 
neu t r ino osc i l l a t ions , t he l i fe t ime o f 
the beau ty quark , e tc . , as we l l as t he 
large n u m b e r o f f ree pa rame te r s 
f l oa t ing a r o u n d . T h e t w o ma in ap ­
p roaches t o th is larger t h e o r y are 
s u p e r s y m m e t r y (abol i t ion o f c o n v e n ­
t iona l f e r m i o n / b o s o n c lass i f ica t ions) 
and c o m p o s i t e m o d e l s (w i th an ex t ra 
level o f s t ruc tu re deep ins ide 
quarks ) . N a n o p o u l o s p reaches a s u -
p e r s y m m e t r i c w a y o f l i fe. 

A ' n e w ' fea tu re o f f ie ld t h e o r y is 
t he Kaluza-Kle in m e t h o d fo r m a k i n g 
larger d imens iona l theor ies m o r e 
c o m p a c t , t h u s enab l ing the p o w e r o f 
a larger d imens iona l t h e o r y t o be ex­
p lo i t ed be fo re cons t ruc t i ng a sma l l ­
er, phys ica l t heo ry . T h e 6 5 - y e a r - o l d 
Kaluza-Kle in app roach is i ronical ly 
t he b igges t th ing t o hit t heo re t i ca l 
phys i cs s ince s u p e r s y m m e t r y (early 
1 9 7 0 s ) , dec la red A b d u s Sa lam in his 
exce l len t m i n i - s u m m a r y ta lk earl ier 
on in t he paral lel sess ions . 

Desp i te the absence o f p r o t o n d e ­
cay , par t ic le p h y s i c s t h e o r y is s o u n d 
e n o u g h f o r m a n y bo ld sou ls t o v e r i j 
tu re ou t and a t t ack p r o b l e m s on t he 
o r ig in and na tu re o f t he Un ive rse . 
A . L inde o f M o s c o w gave the f i r s t 
r appo r teu r ta lk at such an inter­
na t iona l m e e t i n g on t he g r o w i n g 
l inks b e t w e e n par t ic le phys i cs and 
c o s m o l o g y . In a m e m o r a b l e p r e s e n ­
t a t i o n , he desc r i bed h o w phase 
t r ans i t i ons ( inf lat ion) at t he o u t s e t o f 
t he Un i ve r se ' s career can avo id u n ­
s igh t l y p r o b l e m s such as m a s s i v e 
magne t i c m o n o p o l e s . 

T h e s e n e w d e v e l o p m e n t s in the 
t e c h n o l o g y o f un iverse c rea t ion are 
cha l leng ing . L inde , w h o sel ls t he 
' chao t i c ' p i c tu re o f p r imord ia l inf la­
t i o n , under l ined Ehren fes t ' s ideas 
earl ier th is c e n t u r y on t he c o m p r e s ­
s ion o f b igger t heo r ies d o w n t o our 
c o n f i n e m e n t in f o u r d i m e n s i o n s t o 
genera te w o r k a b l e m e c h a n i s m s o f 
g rav i t a t i on and e l e c t r o m a g n e t i s m . 
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Elsewhere in t h e o r y , m u c h a t t e n ­
t i o n w a s pa id t o q u a n t u m c h r o m o d y -
n a m i c s , t he s t a n d a r d p ic tu re o f 
q u a r k / g l u o n in te rac t i ons . Rappor ­
teur B. lo f fe o f M o s c o w c la imed t ha t 
QCD is no longer a cand ida te bu t a 
real t h e o r y , desp i te ca lcu la t iona l di f­
f i cu l t ies and m iss ing c o n n e c t i o n s 
|A / i t h o the r es tab l i shed phys i cs ideas, 
f t is clear tha t m u c h m o r e w o r k needs 
t o be d o n e be fo re ' f r a g m e n t a t i o n ' 
— the l ink b e t w e e n the in te rac t ion at 
t he quark level and t he o b s e r v e d p r o ­
d u c t i o n o f f ree had rons — is c o m ­
p le te ly u n d e r s t o o d . 

J . Kr ip fganz o f Leipz ig c o v e r e d re­
cen t w o r k in la t t ice gauge t h e o r i e s , 
po in t i ng ou t s o m e m i l e s t o n e s w h i c h 
ind ica te t ha t the r ight pa th is be ing 
f o l l o w e d . Even g rav i t y is be ing s u b ­

m i t t e d t o lat t ice t r e a t m e n t t hese 
d a y s , and Kr ip fganz recal led Rie-
m a n n ' s 1 8 5 4 remark tha t the u n ­
der l y ing space of phys ics m u s t have 
s o m e d i sc re te s t ruc tu re . 

A s a l w a y s , the Con fe rence s u m ­
m a r y speake rs d id a g o o d j o b , bu t it 
w a s imposs ib l e t o in te rcep t in p lena­
ry ta l ks eve ry th i ng tha t w a s c o v e r e d 
in f ou r s t r e a m s of ac t i ve paral lel ses ­
s ions . Deta i led a c c o u n t s o f the ex­
p e r i m e n t s w o r k i n g at e l e c t r o n - p o s i ­
t r o n co l l i de rs , t w o - p h o t o n phys i cs 
( p h o t o n - p h o t o n co l l i s ions) , m a g n e t ­
ic m o n o p o l e s , so f t had ron p h e n o m ­
ena , expe r imen ta l t echn iques , pa r t i ­
cle sea rches , all t hese and m o r e 
w e r e p ro f i t ab l y a t t e n d e d in the para l ­
lels. 

Under t he genera l ausp ices o f t he 

In ternat iona l Un ion o f Pure and A p ­
p l ied Phys ics ( IUPAP), t he Leipz ig 
Con fe rence w a s o rgan ized by the In­
s t i t u te o f High Energy Phys ics o f t he 
A c a d e m y o f Sc iences of t he G e r m a n 
D e m o c r a t i c Republ ic , t he Phys ics 
D e p a r t m e n t s o f Leipzig s Karl M a r x 
Un ive rs i t y aiad Ber l in 's H u m b o l d t 
Un ive rs i t y , and the GDR Physical S o ­
c ie ty . Full m a r k s t o the organ izers f o r 
ca te r ing f o r the inte l lectual and m a ­
ter ia l needs o f we l l ove r a t h o u s a n d 
v i s i t o rs f r o m all ove r the w o r l d . 

Report by Gordon Fraser 

ALEPH 
Our p rev ious issue car r ied the f i rs t o f 

^ ser ies o f ar t ic les (DELPHI, page 
Ir27) on the fou r ma jo r e x p e r i m e n t s 
f o r CERN's 9 k i l ome t re d iame te r LEP 
e l ec t r on -pos i t r on r i ng , n o w under 
c o n s t r u c t i o n and schedu led t o p r o ­
duce i ts f i rs t co l l id ing b e a m s in 
1 9 8 8 . 

Th is m o n t h w e con t i nue w i t h the 
ALEPH ( A p p a r a t u s f o r LEP pHys ics) 
de tec to r . T h e t yp ica l e l e c t r o n - p o s i ­
t r o n ann ih i la t ions p r o d u c e d in LEP 
wi l l be ve ry c o m p l e x , p r o d u c i n g 
m a n y par t i c les , d i s t r i bu ted in t u rn 
in to s h o w e r s ( ' jets ') w h i c h m a y tu rn 
up a n y w h e r e in the spher ica l v o l u m e 
su r round ing the b e a m c r o s s i n g 
po in t . T h e ALEPH d e t e c t o r is d e ­
s igned t o co l lec t as m u c h i n f o r m a -

Full-scale mock-up of part of the ALEPH 
detector, showing (right), a portion of one 
end-cap, and a segment of the hadron 
calorimeter with (inside) the fine-grain 
electromagnetic calorimeter. 

(Photo CERN 103.6.84) 
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Schematic of the ALEPH detector for the 
LEP electron-positron collider at CERN: 
7 — beam pipe, 2 — minivertex detector, 
3 - luminosity monitor, 4 - inner chamber, 
5 — Time Projection Chamber (TPC), 
6 — electromagnetic calorimeter, 
7 — superconducting coil, 8 — hadron 
calorimeter, 9 — muon detector, 
10 — superconducting quadrupole. 

tion about each event over as wide a 
spherical volume as possible. 

It features a large superconducting 
coil enclosing a Time Projection 
Chamber as central track detector, 
designed to permit precise momen­
tum determination of charged parti­
cles over a wide energy range, and a 
fine-grain calorimeter measuring el­
ectromagnetic energy deposition 
with very good spatial resolution. 

ALEPH's cost will work out at 
about 75 million Swiss francs at cur­
rent prices, but will be 'staged', with 
a slightly cut-down version being 
ready to intercept the first beams, 
and final features being added 
later. 

Like all the LEP experiments, 
ALEPH involves a lot of people — 
some 300 scientists from 25 re­
search centres in nine countries and 
three continents. The line-up: Bari, 
Beijing, CERN, Clermont-Ferrand, 
Copenhagen, Demokritos Athens, 
Dortmund, Ecole Polytechnique, 
Edinburgh, Frascati, Glasgow, Hei­
delberg, Imperial College London, 
Lancaster, Marseille, Munich (Max 
Planck), Orsay, Pisa, Rutherford Ap-
pleton, Saclay, Sheffield, Siegen, 
Trieste, Westfield College London, 
and Wisconsin. 

The design is for concentric layers 
of detector, both inside and outside 
the main superconducting magnet 
coil, each fulfilling a separate func­
tion. The region is closed by multi-
layered endcaps, reflecting the confi­
guration of the central detector. 

The main solenoid, being built at 
Saclay, will provide a highly uniform 
magnetic field of 1.5 T in the central 
detector. The design owes much to 
the highly successful CELLO detector 
at the PETRA electron-positron ring 
at the German DESY Laboratory. It 
consists of a 6.4 m long, 5.3 m dia­
meter main coil, with additional 
40 cm compensators at either end. 
The superconducting cable is made 

of a copper-niobium-titanium com­
posite, embedded in an aluminium 
band by an extrusion process. 

With some 25 tons of equipment 
involved, cooldown from ambient 
temperature to the 4.2 K working 
point will take some two weeks. The 
rated current in the main coil will be 
5000 A, giving some 130 MJ of 
stored energy. The coil and its cryo­
stat will be built in two halves and 
transported to CERN by road. The 
iron supports have to be solidly built, 
as they have to withstand a magnetic 
force of 4000 tons pulling the two 
opposite end caps towards each 
other. The iron structure, refrigera­
tion and necessary power supplies 
are being constructed at CERN. 

The cylindrical central tracking de­
tector inside the solenoid has to pro­
vide good momentum and angular 
resolution of particle tracks, while 
assuring good pattern recognition 
and distinguishing different types of 

particles by rate of energy loss. 
Thinking soon centred on a T im^ 
Projection Chamber (TPC), using atfit 
argon-methane mixture at atmos­
pheric pressure and an applied drift 
field of about 20 kV/m in a volume of 
42 m 3 . 

Tracks of ionizing particles in the 
TPC will be measured by recurrent 
sampling of signals during the elec­
trons' drift time of some 35 microse­
conds before they arrive at the end-
plates, where they are recorded by a 
system of 3000 proportional wires 
and 22 000 cathode readout pads. 
The electrode configuration reflects 
experience gained with the TPC used 
at the PEP electron-positron ring at 
Stanford. 

An ingenious laser calibration sys­
tem will take care of field irregulari­
ties inside the TPC. Time Projection 
Digitizer (TPD) and Time Projection 
Processor (TPP) electronics will nat­
urally take care of the huge amount 
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Not a reservation chart for concert tickets 
but a diagram of four of the 18 sectors for 
each end-plate of the ALEPH Time 
Projection Chamber, showing the 
arrangement of some of the 22 000 readout 
pads. 

o f r a w genera ted d a t a , on l y a sma l l 
p r o p o r t i o n o f w h i c h w i l l ac tua l ly cor -
f b s p o n d t o usefu l t r ack i n f o r m a ­
t i o n . 

A p r o t o t y p e (TPC 9 0 , w i t h e n d -
p la tes a p p r o x i m a t e l y the size o f one 
o f t he 18 sec to r s f o r t he f ina l vers ion) 
has been c o n s t r u c t e d and is n o w 
be ing pu t t h r o u g h i ts paces , us ing 
t r a c k s p r o d u c e d by laser b e a m s . 

D e v e l o p m e n t and c o n s t r u c t i o n 
w o r k f o r t he TPC is shared by CERN, 
D o r t m u n d , Pisa, M u n i c h , T r i es te and 
W i s c o n s i n , w i t h D o r t m u n d and Glas­
g o w supp ly ing the ca l ib ra t ion s y s ­
t e m . 

Inside the TPC wi l l be t he ALEPH 
Inner Chamber ( Imper ia l Co l lege , 
L o n d o n ) , a conven t i ona l cy l indr ica l 
smal l cell dr i f t c h a m b e r (outer rad ius 
2 8 0 m m , inner radius 1 2 8 m m ) . Th i s 
w i l l p rov i de add i t iona l t r ack i ng c lose 
t o the b e a m p ipe and i ts s igna ls w i l l 
p r o v i d e an essent ia l par t o f t he p r i ­
m a r y e lec t ron ics t r igger . 

Ins ide t he Inner Chamber , a 
1 0 5 m m ou te r radius m in i ve r tex d e ­
t e c t o r (Pisa) w i l l eventua l ly be in ­
s ta l led . Based on mu l t i - e lec t rode s i l ­
i con d e t e c t o r s , it w i l l p r o v i d e t he 
c lose t r ack i ng increas ing ly used 
these d a y s t o de tec t the sho r t - l i ved 
par t ic les w h i c h decay ve ry c lose t o 
the in te rac t ion po in t . 

Either s ide of the inner d e t e c t o r s 
and at t he cen t re o f the e n d - c a p s w i l l 
be l um inos i t y m o n i t o r s (Copenhagen 
and Siegen) . 

Ins ide t he so leno id bu t ou t s i de the 
TPC w i l l be the e l ec t romagne t i c ca lo ­
r imete r , based on a 2 m m lead p lus 
w i r e c h a m b e r s a n d w i c h des ign p r o ­
v id ing g o o d t ransve rse g ranu la r i t y , 
m a t c h e d t o the size o f t he p r o d u c e d 
e l e c t r o m a g n e t i c s h o w e r s , and 
o rgan ized in to ' m i c r o t o w e r s ' , each 
w i t h t h ree long i tud ina l sec t i ons . T h e 
cen t ra l ba r re l , m a d e up o f 12 1 1 - t o n 
m o d u l e s , w i l l con ta in 4 8 0 0 0 m i c r o -
t o w e r s , wh i l e a fu r ther 2 4 0 0 0 w i l l 

be in the e n d - c a p s , g iv ing a t o ta l o f 
2 1 6 0 0 0 e lec t ron ics channe ls . 

T h e e l e c t r o m a g n e t i c ca lo r ime te r 
e n d - c a p s are supp l i ed by the Ruther­
f o r d A p p l e t o n L a b o r a t o r y and Glas­
g o w , wh i l e t he barre l i nvo lves a 
French (C le rmond-Fer rand / Ecole 
Po ly techn ique / Marse i l le / Orsay / 
Saclay) co l l abo ra t i on . 

Ou ts ide the s o l e n o i d , t he 1 2 0 c m 
o f i ron w h i c h s u p p o r t s t he rest o f t he 
d e t e c t o r and p r o v i d e s the m a g n e t 
re tu rn y o k e w i l l be p a c k e d w i t h in ­
s t r u m e n t a t i o n (1 c m 2 p last ic s t r e a m ­
er tubes) t o measu re the d e p o s i t i o n 
o f hadron ic ene rgy and t o p ick up t he 
m u o n s w h i c h pene t ra te t he rest o f 
t he appa ra tus . T h e i n s t r u m e n t a t i o n 
c o m p r i s e s a t o t a l o f 5 6 0 0 0 s t r e a m ­
er t u b e s and a fu r the r 8 2 0 0 0 t u b e s 
in t he 9 m d iame te r e n d - c a p s . T h e 
readou t is o rgan ized in to p ro jec t i ve 
t o w e r s . T h e had ron ca lo r ime te r is an 
Ital ian e f f o r t , w i t h Frascat i p r o v i d i n g 
t he bar re l , and w i t h Pisa and Bari s u p -
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p ly ing the e n d - c a p s . 
T h e m u o n d e t e c t o r uses doub le 

layers o f s t r eamer t u b e s t o p ick up 
t he m u o n s t rave rs ing the i ron o f t he 
h a d r o n ca lo r imete r . T h e ou te r layer 
w i l l p r o b a b l y on ly c o m e in to o p e r a ­
t i o n af ter t he init ial e l e c t r o n - p o s i t r o n 
co l l i s ions have been s t u d i e d . 

A s w i t h all e x p e r i m e n t s us ing h igh 
l um inos i t y co l l id ing b e a m s , g rea t 
e m p h a s i s is p laced on A L E P H ' s da ta 
acqu is i t i on and hand l ing s y s t e m . A 
f a s t f i r s t level t r i gger , us ing i n f o r m a ­
t i o n f r o m the inner c h a m b e r , t he ha­
d r o n ca lo r ime te r , t he e l e c t r o m a g n e t ­
ic ca lo r ime te r , the m u o n c h a m b e r s 
and t he l um inos i t y m o n i t o r , w i l l ac t 

w i t h i n a f e w m i c r o s e c o n d s , p r im ing 
the TPC e lec t ron ics and ini t ial iz ing 
the s e c o n d level t r igger . S ince b e a m 
c ross ing o c c u r s on ly eve ry 2 3 m i c r o ­
s e c o n d s , th is w i l l no t lose p rec ious 
i n f o r m a t i o n . 

T h e s e c o n d level t r igger w i l l ma in ly 
use i n f o r m a t i o n f r o m the TPC t o e n ­
sure tha t t r a c k s po in t back t o w a r d s 
the b e a m c ross i ng po in t . Th i s w i l l 
reduce the t r igger rate t o s o m e t h i n g 
less than 10 Hz. 

T h e f inal t r i gger w i l l reduce the 
da ta co l l ec t i on rate d o w n t o a level (a 
f e w e v e n t s per second) su i tab le f o r 
w r i t i n g t o magne t i c t ape f o r s u b s e ­
quen t o f f - l ine p rocess ing . T h e d e v e l ­

o p m e n t o f t he t r i gger ing s y s t e m is 
supe rv i sed by He ide lberg and Ru­
t h e r f o r d . Fas tbus e lec t ron ics w i l l be 
p r o m i n e n t t h r o u g h o u t . 

The re is no rec ipe fo r bu i ld ing a 
d e t e c t o r f o r d i scove r i ng the u n ­
k n o w n , espec ia l ly w h e n the u n ­
k n o w n is l ikely t o invo lve rare and 
c o m p l e x par t ic le in te rac t ions . How- | 
ever t he ALEPH t e a m be l ieves t h a i 
i ts d e t e c t o r w i l l be able t o d is in tang le 
m u c h of th is c o m p l e x i t y , p rov i d i ng 
an o p t i m a l i ns t r umen t b o t h f o r 
s t u d y i n g the k n o w n and d i scove r i ng 
the u n k n o w n . 

50 years of weak interactions 

In t he half cen tu ry f o l l o w i n g Fe rm i ' s 
f i r s t f o r m u l a t i o n o f t he t h e o r y o f nu ­
clear be ta decay in 1 9 3 4 , our under ­
s t and ing o f w e a k in te rac t ions has 
s l o w l y d e v e l o p e d in to the m o d e r n 
p ic tu re o f e l e c t r o w e a k un i f i ca t i on , 
c r o w n e d last year w i t h the d i s c o v e r y 
at CERN o f t he W and Z par t i c les 
w h i c h carry the w e a k nuclear f o r c e . 

T o c o m m e m o r a t e and r e v i e w th is 
half cen tu ry o f sc ient i f i c ach ieve ­
m e n t , a Nat iona l M e e t i n g o f t he I ta l ­
ian Physica l Soc ie t y w a s o rgan ized in 
A p r i l in Bo logna w i t h the par t i c ipa ­
t i o n o f m a n y o f the f a m o u s n a m e s o f 
w e a k in te rac t ions . Th i s area o f phy ­
s ics has a l w a y s had a great appea l 
f o r Ital ian phys i c i s t s . A p a r t f r o m Fer­
m i , one can th ink o f A m a l d i , Bernar-
d in i , C a b i b b o , C o n v e r s i , Ma ian i , Oc-

At the National Meeting of the Italian 
Physical Society in Bologna to 
commemorate fifty years of weak 
interaction theory: R. Gatto (left), M. Baldo 
Ceolin, E. Fiorini (foreground). 
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B. Ponîecorvo (left) with A. Zichichi. 

chia l in i , P icc ion i , P o n t e c o r v o , Pupp i , 
Ross i , Rubbia , and m a n y m o r e . 

In paral lel w i t h the m e e t i n g , a 
beaut i fu l b o o k has been pub l i shed 
w h i c h inc ludes the pape rs p r e s e n t e d 
at t he Bo logna m e e t i n g t o g e t h e r w i t h 
repr in ts o f h is tor ica l i n te res t , s ta r t i ng 
f r o m Fermi ' s l andmark 1 9 3 4 paper 
a n d g o i n g t h r o u g h t o the d i s c o v e r y 
'of t he W and Z par t ic les last year at 
CERN. 

T h e 8 0 0 - p a g e b o o k : 'F i f ty Y e a r s 
o f W e a k In te rac t ion Phys i cs ' , ed i t ed 
by A . Ber t in , R.A. Ricci and A . V i ta le 
and pub l i shed by t he Ital ian Phys ica l 
Soc ie t y , is avai lable pr ice 4 5 US d o l ­
lars ( inc luding p o s t a g e and pack ing) 
f r o m Edi t r ice C o m p o s i t o r i , V ia le XII 
G iugno 3 , 4 0 1 2 4 B o l o g n a , I taly. 

N. Cabibbo (left) with G. Occhialini. 

Around the Laboratories 

BROOKHAVEN 
Large spin-orbit 
effect seen 
W h i l e the A l t e r n a t i n g Grad ien t 
S y n c h r o t r o n w a s be ing m o d i f i e d t o 
acce le ra te a po lar ized p r o t o n b e a m 
(see Ap r i l i ssue, page 1 0 0 ) , expe r i ­
m e n t e r s bus i ly p repa red the i r appar ­
a tus f o r e x p e r i m e n t s us ing th is n e w 
capab i l i t y . T h e M ich igan / B r o o k h a v -
en / M a r y l a n d / M i a m i / No t re D a m e 
/ Rice / T e x a s A & M / ETH-Zur i ch 
t e a m headed by A l a n Kr isch is a im ing 
t o measu re sp in -sp in e f f ec t s in h igh 
t r a n s v e r s e m o m e n t u m p r o t o n - p r o ­
t o n e last ic sca t te r i ng us ing a po lar ­

ized p r o t o n ta rge t . T h e y p lan t o 
s t u d y t he large and to ta l l y unex­
p e c t e d sp in -sp in e f fec ts d i s c o v e r e d 
severa l yea rs ago at t he h ighes t ener­
gy and t r ansve rse m o m e n t u m w h i c h 
w e r e avai lab le at the o ld A r g o n n e 
ZGS. 

In p repa ra t i on f o r th is po la r ized 
b e a m / p o l a r i z e d ta rge t e x p e r i m e n t , 
t h e y m a d e a ' l o w p r io r i t y ' m e a s u r e ­
m e n t o f large t r ansve rse m o m e n t u m 
p r o t o n - p r o t o n elast ic sca t te r i ng w i t h 
a po lar ized t a rge t bu t a c o n v e n t i o n a l 
unpo la r i zed b e a m . T h e l o w p r io r i t y 
c a m e f r o m the f i r m theore t i ca l bel ief 
t ha t the re w o u l d be no s ign i f i can t 
sp in e f fec t s in th is ' o n e - s p i n ' expe r i ­
m e n t , even t h o u g h the d rama t i c 

' t w o - s p i n ' resu l ts f r o m the ZGS are 
st i l l unexp la ined . Current t h e o r y c a n ­
n o t easi ly a c c o u n t f o r any large sp in 
e f f ec t s at h igh t r ansve rse m o m e n ­
t u m , and it is even m o r e d i f f icu l t t o 
exp la in s imp le one -sp in ' s p i n - o r b i t ' 
e f f ec t s . In f a c t , e x p e r i m e n t s at Fer-
m i lab and t h e CERN SPS have f o u n d 
on l y v e r y sma l l sp in e f fec t s o u t t o a 
squa red m o m e n t u m t rans fe r o f 
3 G e V 2 . 

T h e t e a m w a s able t o run w i t h a 
b e a m in tens i t y o f a l m o s t 1 0 1 1 p r o ­
t o n s per pu l se , by us ing va r i ous p o ­
lar ized p r o t o n t a r g e t t r i c k s , inc lud ing 
a he l ium 3 / h e l i u m 4 m ix tu re in t h e 
he l ium 3 e v a p o r a t i o n re f r ige ra to r , 
and pure a m m o n i a beads rad ia t i on -
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Relative behaviour of spin up and spin down 
behaviour with large transverse momentum 
(right) as seen recently in proton-proton 
scattering with a polarized target by an 
experiment at the Brookhaven Alternating 
Gradient Synchrotron. The appearance of 
such a large effect took most people by 
surprise. 

d o p e d at the B r o o k h a v e n Nat iona l 
S y n c h r o t r o n L ight Sou rce . T h e s e 
t echn iques a l l o w e d sp in e f f ec t s t o be 
m e a s u r e d ou t t o a squa red t r a n s ­
ve rse m o m e n t u m o f 6 . 6 G e V 2 . 

T o (a lmost ) e v e r y o n e ' s amaze ­
m e n t , t he resu l t ing sp in -o rb i t e f f ec t s 
in p r o t o n - p r o t o n sca t te r i ng appear 
t o be huge. W h i l e t h e o r i s t s p o n d e r 
th i s u n e x p e c t e d n e w resu l t , t he ex­
pe r imen te r s are t r y i ng t o f i nd w a y s 
t o reach even h igher t r a n s v e r s e 
m o m e n t u m by us ing a st i l l h igher 
in tens i t y b e a m w i t h o u t bo i l ing a w a y 
the i r co l d po lar ized p r o t o n t a rge t . 

Polarized beams 
at Brookhaven 
go higher 

On 13 August the Brookhav­
en Alternating Gradient 
Synchrotron- supplied polar­
ized beams to experiments. 
At a world record energy of 
16.5 GeV, intensity was over 
6 x 109 and polarization over 
40 per cent. More details in 
the next issue. 

g-2 revisited 
S o m e f o r t y phys i c i s t s g a t h e r e d at 
B r o o k h a v e n in June f o r a W o r k s h o p , 
cha i red by V e r n o n Hughes , t o l ook at 
t he poss ib i l i t y o f measu r i ng t he a n o ­
m a l o u s magne t i c m o m e n t (g-2) o f 
t h e m u o n t o even grea te r p rec i s ion in 
an e x p e r i m e n t at t he B r o o k h a v e n 
A G S . Th ree p rev ious e x p e r i m e n t s at 
CERN have p rog ress i ve l y p u s h e d t he 
m e a s u r e m e n t t o an accu racy o f 7 
pa r t s per mi l l i on . T h e n e w ideas e n ­
v i sage i m p r o v i n g th is by a fu r the r 
f a c t o r o f t w e n t y . 

T h e sp inn ing m u o n behaves l ike a 
t i ny m a g n e t and ' g ' is the g y r o m a g -
net ic ra t io , p ropo r t i ona l t o the m a g ­
net ic m o m e n t . T h e reason f o r t he 
o b s e s s i o n w i t h the n th dec ima l p lace 
o f g -2 is t ha t t he magne t i c m o m e n t 
o f t he m u o n is a f fec ted in a smal l w a y 
by the e f f ec t s o f the e l e c t r o w e a k 
f o r c e . T h e m o r e prec ise t he m e a s ­
u r e m e n t , t he m o r e prec ise is our 
e x a m i n a t i o n o f t hese e l e c t r o w e a k ef­
f e c t s . 

T h e n e w B r o o k h a v e n poss ib i l i t y 
w o u l d repea t t he last o f t he CERN 
e x p e r i m e n t s bu t us ing the h igher in ­
t ens i t y o f t he A G S (a f a c t o r o f f i f ty ) 
and recen t t echno log i ca l a d v a n c e s in 
m a g n e t s and i n s t r u m e n t a t i o n . 
M u o n s w o u l d be co l l ec ted and 
s t o r e d in a 5 m d iamete r , 5 T super ­
c o n d u c t i n g r ing m a g n e t , c o m p a r e d 
w i t h the 1.4 T r ing o f e l e c t r o m a g ­
ne ts used at CERN. T h e pr inc ipa l 
t echno log i ca l chal lenge is t o bui ld 
such a m a g n e t w i t h a f ie ld p rec is ion 

o f 0 . 1 pa r t s per mi l l ion . 
It w i l l t a k e m o r e w o r k on th is an|* 

m a n y o the r a s p e c t s o f t he p r o j e H 
be fo re a se r ious p roposa l can be fo r ­
m u l a t e d , bu t m a n y peop le are c o n ­
v i n c e d tha t t he m u o n has m u c h m o r e 
t o c o n t r i b u t e t o w a r d s our n e w 
u n d e r s t a n d i n g o f the e l e c t r o w e a k 
f o r c e . It w a s t he op in ion o f t he 
W o r k s h o p t ha t m o r e w o r k w a s 
w o r t h w h i l e and tha t the e x p e r i m e n t 
m i g h t one day ge t u n d e r w a y . 

FERMILAB 
Working towards 
antiprotons 
T h e p lans and p repa ra t i ons t o ob ta i n 
c i rcu la t ing b e a m s o f h igh energy a n ­
t i p r o t o n s (for co l l i s ion w i t h p ro tons ) 
con t i nue t o m a k e encou rag ing p r o ­
g ress . 

A s tunne l l i ng f o r t he n e w an t i p ro -
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Aerial view at Fermilab, showing in the 
foreground the preparations for the new 
antiproton storage facilities. On the right 
is an arc of the large ring housing the 
conventional and superconducting magnet 
machines, and stretching away into the 
distance are the fixed target experimental 
areas. 

t o n s t o rage fac i l i t ies c o m e s t o an 
e n d , t he p r o d u c t i o n o f t he necessa ry 
h a r d w a r e f o r g e s a h e a d , w i t h s o m e 
8 0 per cen t o f t he smal l q u a d r u p o l e s 
c o m p l e t e d , wh i l e large d i ame te r qua ­
d rupo les have left t he agon ies o f t he 
p r o t o t y p e s tage . D ipo les w i l l f o l l o w . 
M a g n e t ins ta l la t ion w i l l s ta r t as s o o n 
as t he n e w tunne l se t t l es . 

M e a n w h i l e m e a s u r e m e n t s at t he 
b ig S a v e r / D o u b l e r r ing have s h o w n 
tha t t he f ou r s u p e r c o n d u c t i n g qua -

d rupo le lenses at BO (the loca t ion o f 
t he pr inc ipa l co l l id ing b e a m s de tec ­
tor ) subs tan t ia l l y shr ink the c r o s s -
sec t i on o f the s t o r e d acce le ra to r 
b e a m , p r o m i s i n g g o o d p r o t o n - a n t i -
p r o t o n co l l i s ion ra tes . T h e lens s y s ­
t e m requ i res carefu l a d j u s t m e n t o f 
t he t une and ch roma t i c i t y o f t he ac­
ce le ra to r , wh i l e a specia l f l y ing w i r e 
dev i ce is used t o measure t he v e r y 
smal l b e a m pro f i le . 

T e e t h i n g t r oub les w i t h the l i th ium 

lens f o r t he a n t i p r o t o n sou rce and 
w i t h r.f. e q u i p m e n t have been cu red . 
Un less un fo reseen p r o b l e m s occu r , 
Fermi lab eager ly l o o k s f o r w a r d t o i ts 
f i r s t c i rcu la t ing a n t i p r o t o n b e a m s 
nex t year . 

Industrial affiliates 
T h e f o u r t h annual mee t i ng o f t he Fer­
mi lab Indust r ia l A f f i l i a tes t o o k p lace 
in M a y , w i t h t he cent ra l t h e m e o f ' I n ­
d u s t r y and Large Scient i f ic Pro jec ts 
— Part ic le A c c e l e r a t o r s and Pro jec­
t i o n s in to t he Fu tu re . ' 

C o n s t r u c t i o n o f a super acce lera­
t o r w i l l i nvo l ve indust r ia l pa r t i c ipa ­
t i o n on a sca le unfami l iar t o par t ic le 
phys i cs . It w i l l requi re pa r t i c ipa t ion 
o f m a n y c o m p a n i e s rang ing f r o m 
c o r p o r a t e g ian ts t o smal l mach ine 
s h o p s . N e w innova t i ve a p p r o a c h e s 
w i l l be needed t o c e m e n t t hese rela­
t i o n s h i p s . 

A h igh l igh t o f t he mee t i ng w a s a 
Round Tab le t ha t exp lo red h o w in ­
d u s t r y cou ld par t i c ipa te in p ro j ec t s 
l ike the super acce le ra to r . T h e T a b l e , 
cha i red by Dick Lundy , inc luded par­
t i c i pan ts f r o m a c r o s s - s e c t i o n o f in ­
dus t r i es w i t h expe r t i se in t e c h n o l o g ­
ies needed f o r a super acce le ra to r . 
A m o n g the pa r t i c ipan ts w e r e Ray 
Beu l i gman , p r o g r a m d i rec to r o f ener­
gy s y s t e m s at Conva i r /Genera l Dy­
n a m i c s ; D ick Rodenizer , manage r o f 
s y s t e m s and p r o d u c t eng ineer ing f o r 
med ica l s y s t e m s at General E lec t r i c ; 
C H . D u s t m a n n o f B r o w n - B o v e r i in 
G e r m a n y , n o w w o r k i n g on super ­
c o n d u c t i n g m a g n e t s f o r t he HERA 
p ro jec t at DESY ; J o h n Hu lm o f W e s -
t i n g h o u s e , one o f t he d e v e l o p e r s o f 
m o d e r n s u p e r c o n d u c t i n g w i r e and a 
m e m b e r o f t he Board o f Ove rsee rs 
f o r t he p r o p o s e d US S u p e r c o n d u c t ­
ing Super Col l ider (SSC); Carl R o s n -
er, cha i rman and chief execu t i ve of ­
f i cer o f I n te rmagne t i cs General ; Ryu-
sei Sa i t o , ch ie f eng ineer in t he n u ­
clear f u s i o n d i v i s ion o f H i tach i , n o w 
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Plans for one of the underground halls for 
HERA, showing the planned infrastructure 
around the 5 m-diameter tunnel. 

w o r k i n g o n t he Fermi lab Col l ider De­

t e c t o r c o i l ; and Ed T e m p l e , head o f 

t he US D e p a r t m e n t o f Energy w o r k ­

ing g r o u p on the SSC. T h e d i ve rse 

p e r s p e c t i v e s o f t he pa r t i c i pan ts led 

t o a l ively exchange o f v i e w s . In par­

t icu lar , t he d i scuss ion i l l umina ted a 

range o f indust r ia l v i e w p o i n t s f r o m 

t h e US , G e r m a n y , and J a p a n . 

T h e Fermi lab Industr ia l A f f i l i a tes 

s c h e m e w a s es tab l i shed in 1 9 8 0 t o 

i m p r o v e un i ve rs i t y - i ndus t r y research 

c o m m u n i c a t i o n s and t o f o s t e r t e c h ­

n o l o g y t rans fe r f r o m Fermi lab . T h e 

annual m e e t i n g p r o v i d e s an o p p o r ­

t un i t y f o r research d i r ec to rs and se ­

n ior techn ica l pe rsonne l f r o m the A f ­

f i l ia tes and o the r c o m p a n i e s t o v is i t 

Fermi lab . Par t i c ipa t ion in t he m e e t i n g 

inc luded m o r e t han e igh ty peop le 

f r o m ou ts i de Fermi lab . S o m e f o r t y 

US c o m p a n i e s and six f o r e i g n c o n ­

ce rns w e r e r ep resen ted . 

DESY 
Experiments 
for HERA 
N o w tha t c o n s t r u c t i o n w o r k f o r t he 

HERA e l e c t r o n - p r o t o n co l l ider at t he 

G e r m a n DESY L a b o r a t o r y in H a m ­

burg has s t a r t e d , a t t en t i on can t u rn 

t o w a r d s t he e x p e r i m e n t s f o r th i s 

nove l mach ine , and at t he e n d o f M a y 

an i n f o r m a t i o n m e e t i n g o n HERA ex ­

p e r i m e n t s w a s held at DESY. 

Even be fo re c o n s t r u c t i o n w o r k 

s t a r t e d , p r e p a r a t o r y m e e t i n g s in M u ­

n i ch , W u p p e r t a l and A m s t e r d a m 

(see S e p t e m b e r 1 9 8 3 i ssue , page 

2 5 6 ) had s u r v e y e d t he phys i cs p r o b ­

l ems w h i c h cou ld be a t t a c k e d w i t h 

t he n e w m a c h i n e , inc lud ing t h e ex­

pe r imen ta l i s t s ' r e q u i r e m e n t s f o r 

w o r k i n g c o n d i t i o n s in a n d a r o u n d t h e 

m a c h i n e ' s b e a m in te rsec t i on 

p o i n t s . 

A t t he DESY m e e t i n g , it w a s re­

p o r t e d tha t f o l l o w i n g earl ier s u g g e s -

Schnitt A-A 

hnnninr 
hmrï ïn i - i r niïi î Ĥ 

t i o n s the th ree n e w expe r imen ta l 

halls t o be bui l t ou t s i de the p resen t 

DESY s i te w i l l be inc reased f r o m the 

p lanned 2 5 by 3 5 m e t r e s t o 2 5 by 4 3 

m e t r e s . Each b e a m in te rsec t i on 

po in t is t o be p laced so tha t the re are 

HERA project leaders Bj0rn Wiik (right) and 
Gus Voss pack up after the recent meeting 
on experiments for the new HERA 
electron-proton collider being constructed 
at the German DESY Laboratory. 

(Photo DESY) 

HERA experiments 
The next step for planning 

HERA experiments is a dis­

cussion meeting in Genoa 

from 1-3 October. Further 

information from Peter von 

Handel at DESY-DIB, Notke-

strasse 85, D-2000 Hamburg 

52, Federal Republic of Ger­

many. 
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Sketch of the proposed underground 
physics Laboratory in the Gran Sasso 
mountain near Rome, showing the 
connections with the road tunnels. 

t e n m e t r e s f ree in the d i rec t i on o f t he 
3 0 GeV e lec t rons and 15 in t he d i rec-
j j o n o f t he 8 2 0 GeV p r o t o n s . 

T h e nex t s t ep is a d i s cuss i on 
m e e t i n g t o be held in Genoa f r o m 1 - 3 
O c t o b e r . Le t te rs o f i n ten t , t o be s u b ­
m i t t e d be fo re the end o f J u n e 1 9 8 5 , 
w i l l be e x a m i n e d by D E S Y ' s Phys ics 
Research C o m m i t t e e . T h e r e c o m ­
m e n d e d e x p e r i m e n t s shou ld t hen be 
p r e s e n t e d as techn ica l p r o p o s a l s by 
M a r c h 1 9 8 6 , and a f inal dec i s i on is 
e x p e c t e d in J u n e o f t ha t year . For t he 
f i rs t HERA runs , th ree ins ta l la t ions 
are e n v i s a g e d . 

E a r t h m o v i n g w o r k f o r t he n e w 
HERA S o u t h Hall began i m m e d i a t e l y 
a f ter f o r m a l app rova l f o r HERA w a s 
a n n o u n c e d (see June i ssue , page 
183 ) . T h e mach ine tunne l w i l l be be ­
t w e e n 10 and 2 0 m e t r e s b e l o w 
g r o u n d on a one per cen t s l o p e , f o l ­
l o w i n g the su r face . T h e or ig ina l d e ­
s ign cal led f o r a 5 m-d iame te r tunne l 
in t he s t ra igh t sec t i ons and 3 . 2 m in 

the a rcs , bu t it t u rns ou t t o be c h e a p ­
er t o c o n s t r u c t t he w h o l e th ing 5 m 
ac ross . 

T h e f i r s t quadran t o f t he tunne l 
shou ld be ready f o r ins ta l la t ion w o r k 
in M a y 1 9 8 6 , w i t h f i rs t c i rcu la t ing 
e lec t ron b e a m e x p e c t e d in M a r c h 
1 9 8 8 . M o r e HERA n e w s appears in 
t he n e w HERA Bul le t in , t o be p u b ­
l ished f ou r t i m e s a year by DESY-
PR. 

GRAN SASSO 
Call for proposals 
A m e e t i n g o f the In ternat iona l Sc ien ­
t i f ic C o m m i t t e e o f the Gran Sasso 
L a b o r a t o r y w a s held recen t l y in 
Rome under the Cha i rmansh ip o f A n -
t o n i n o Z ich ich i . T h e p repara t i on o f 
t he sc ient i f i c p r o g r a m m e o f t he u n ­
d e r g r o u n d Labo ra to r y is n o w at a 
crucia l s t age . 

T h e L a b o r a t o r y is l oca ted at t he 
Gran S a s s o d ' l ta l ia m o u n t a i n s o m e 

1 0 0 k m f r o m R o m e and i nvo l ves t h e 
la rgest u n d e r g r o u n d excava t i on o f 
i ts k ind ever u n d e r t a k e n . T h e init ial 
p lans e n v i s a g e d th ree expe r imen ta l 
hal ls (w i t h the i r axes o r i en ted t o ­
w a r d s Geneva) each a l l ow ing t he in ­
s ta l la t ion o f a d e t e c t o r 9 x 9 m 2 

c r o s s - s e c t i o n . T h e t o ta l p lanned 
c ross - sec t i ona l area o f t he halls is 
2 9 0 m 2 . T h e r e is s o m e 1.5 k m o f 
rock (4 x 1 0 3 m o f w a t e r equ iva lent ) 
a b o v e t he hal ls. 

Excava t i on o f t he f i rs t o f t he halls is 
n o w c o m p l e t e and w o r k has s t a r t e d 
o n the c o n n e c t i n g tunne ls . A d e c i ­
s ion is n o w needed w h e t h e r t o p r o ­
ceed w i t h t he o the r halls as f i r s t p lan ­
ned or t o s w i t c h t o excava t i on o f a 
s ing le add i t i ona l hall as large as 
poss ib le . T h e dec is ion is be ing d ic ­
t a t e d by exper ience w i t h the p re ­
sen t l y o p e r a t i n g u n d e r g r o u n d L a b o ­
ra to r ies and b y exp ress ion o f in ter­
es t in par t icu lar t y p e s o f e x p e r i m e n t s 
f o r t he Gran Sasso Lab f r o m the par­
t ic le phys i cs c o m m u n i t y . 

T h e expe r imen ta l poss ib i l i t ies in 
such u n d e r g r o u n d Labora to r ies a re , 
o f c o u r s e , by n o w rather fami l iar . 
T h e y range f r o m the s t u d y o f nuclear 
s tab i l i t y , neu t r i no a s t r o p h y s i c s , s o ­
lar neu t r ino f lux . . . t o o the r n e w c o s ­
mic p h e n o m e n a inc lud ing magne t i c 
m o n o p o l e searches . 

T h e L a b o r a t o r y is o p e n t o t he ful l 
in te rna t iona l sc ient i f i c c o m m u n i t y 
and c lose c o n t a c t and co l l abo ra t i on 
w i t h CERN is assu red . A l l phys i c i s t s 
w i t h p r o p o s a l s f o r u n d e r g r o u n d ex­
p e r i m e n t s are e n c o u r a g e d t o m a k e 
c o n t a c t w i t h A n t o n i n o Z ich ich i at 
CERN or at INFN, Piazza dei Capre tar i 
7 0 , 1-00186 R o m a . 

CONFERENCE 
Instrumentation 
at Novosibirsk 
In M a r c h , o v e r a hundred p h y s i c i s t s , 
inc lud ing a b o u t f o r t y f r o m the U S A 
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Participants at the recent Conference on 
Instrumentation for Colliding Beam Physics 
pose outside the entrance of the 
Novosibirsk Institute of Nuclear Physics. 

(Photo Yu. Ivanov and V. Petrov) 

ï « n | S S S I 5 l 0 B « . i t f T i s - M . • » « * 

and W e s t e r n Europe , t o o k par t in t he 

T h i r d In ternat iona l Con fe rence on In­

s t r u m e n t a t i o n f o r Col l id ing Beam 

Phys ics at N o v o s i b i r s k , USSR. Th i s 

Con fe rence ser ies s t a r t e d in 1 9 7 7 , 

a lso at N o v o s i b i r s k , as a M e e t i n g on 

Exper imen ta l M e t h o d s w i t h Elec­

t r o n - P o s i t r o n Col l id ing B e a m s , 

o rgan ized jo in t l y by S t a n f o r d and t he 

N o v o s i b i r s k Ins t i tu te o f Nuclear Phy­

s ics . T h e seque l t o t ha t m e e t i n g w a s 

held at S t a n f o r d in 1 9 8 2 . Ref lec t ing 

t h e inc reased c o n c e n t r a t i o n o n c o l ­

l id ing b e a m p h y s i c s , t he S t a n f o r d 

m e e t i n g w a s n a m e d the In te rna t iona l 

Con fe rence on I n s t r u m e n t a t i o n f o r 

Col l id ing Beam Phys ics and th i s n e w 

n a m e has s tuck . 

T h e f i rs t day at N o v o s i b i r s k w a s 

g i ven ove r t o r e v i e w ta l ks f r o m the 

ma in co l l id ing b e a m Labo ra to r i es . 

Par t i c ipan ts t hen v i s i t ed b o t h t h e N o ­

v o s i b i r s k e l e c t r o n - p o s i t r o n co l l i d ­

e r s : V E P P - 2 M (col l is ion ene rgy 0 . 4 

t o 1.4 GeV) and VEPP-4 (3 t o 11 

GeV) , and w e r e t o l d abou t t he d e v e l ­

o p m e n t o f t h e VLEPP Linear Col l ider 

Pro ject a i m e d at t he co l l i s ion ene rgy 

range f r o m 3 0 0 t o 1 0 0 0 GeV. 

A t each o f t he p rev ious Con fe r ­

e n c e s , p r o m i s i n g n e w techn iques 

w e r e desc r i bed and w h i c h w e n t o n 

t o b e c o m e w i d e l y u s e d . In 1 9 7 7 

c a m e the idea o f t he T i m e Pro jec t ion 

C h a m b e r (TPC) w h i c h in va r ious ver ­

s ions is n o w ve ry popu la r in ex is t i ng 

and p lanned d e t e c t o r s . A l s o w i d e l y 

d i s c u s s e d t h e n w a s the prec ise ca l i ­

b ra t i on o f s t o rage r ing energy us ing 

resonan t depo la r i za t ion o f t he b e a m . 

Later , th is gave h igh p rec is ion m a s s 

m e a s u r e m e n t s o f ps ions and ups i -

lons at N o v o s i b i r s k , S t a n f o r d , Cor ­

nell and DESY. 

A t t he s e c o n d Con fe rence t he 

RICH (Ring Image CHerenkov de tec ­

tor ) idea w a s p resen ted by T . Y p s i -

lant is . H igh reso lu t ion s i l icon s t r ip 

and charge c o u p l e d dev ice (CCD) d e ­

t e c t o r s w e r e d i s c u s s e d . A t t he la tes t 

C o n f e r e n c e , m a n y repo r t s w e r e d e ­

v o t e d t o t he app l i ca t i ons o f such d e ­

v i ces in f o r t h c o m i n g d e t e c t o r s f o | 

LEP at CERN and SLC at S t a n f o r d . In 

a d d i t i o n , G. Charpak p resen ted a 

n e w m e t h o d f o r Che renkov r ing 

imag ing us ing t he l o w pressure m u l -

t i s t e p c h a m b e r (see M a y issue , page 

141 ) . C. A k e r l o f f r o m M ich igan re­

v i e w e d t he d e v e l o p m e n t o f h igh re­

so lu t i on d e t e c t o r s in recent yea rs 

and c o n c l u d e d tha t b o t h s i l i con 

s t r i ps and CCD d e t e c t o r s are n o w 

success fu l l y used in f i xed ta rge t ex­

p e r i m e n t s and fea tu re in p repa ra ­

t i o n s f o r co l l id ing b e a m d e t e c t o r s . 

T h e r e w a s increas ing a t t e n t i o n 

f r o m expe r imen ta l i s t s t o BGO and 

caes ium iod ide c rys ta l s as p r o m i s i n g 

mater ia ls f o r h igh reso lu t ion e lec t ro ­

magne t i c ca l o r ime te r s . L iqu id a rgon 

ca lo r ime te rs con t i nue t o be w i d e l y 

exp lo i t ed f o r b o t h opera t iona l and 

p r o j e c t e d e x p e r i m e n t s . A t t he s a m e 

t i m e a n e w v e r s i o n o f a l iquid ion iza-
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Novosibirsk Institute of Nuclear Physics 
Vice-Director V.A. Sidorov describes the 
development of the VLEPP electron-positron 
linear collider project aimed at providing 
300 to 1000 GeV collision energies with 
an accelerating gradient of 100 GeV/km 
in the linacs. 

(Photo V. Petrov) 

t i o n ca lo r ime te r w a s p r o p o s e d by 
J . Engler f r o m Kar ls ruhe. It is b a s e d 
o n T M S ( te t ramethy ls i lane) w h i c h re­
ma ins l iquid up t o 2 7 ° C at a t m o s ­
pher ic p ressure . Be ing f ree o f c r y o ­
gen ic c o m p l i c a t i o n s , th is m e t h o d 
l o o k s p r o m i s i n g . First resu l ts w e r e 
p r e s e n t e d s h o w i n g a c lear re la t iv is t ic 
par t ic le s ignal f r o m a T M S ion iza t ion 
c h a m b e r . T h e near fu tu re w i l l s h o w 
w h e t h e r T M S cou ld rep lace t h e p o p ­
ular l iquid a r g o n . 

Spark coun te r s w i t h local ized d i s ­
charge (Pestov counte rs ) m a y be ­
c o m e a real b r e a k t h r o u g h f o r t i m e -
o f - f l i gh t m e a s u r e m e n t s s ince the i r 
reso lu t i on is a b o u t 2 5 ps . A t t he 
Con fe rence large area Pes tov c o u n t ­
ers (about one me t re long) w e r e d e s ­
c r i bed f o r t he f i r s t t i m e by b o t h N o ­
v o s i b i r s k and S t a n f o r d g r o u p s . A 
3 m- long coun te r is n o w in p repa ra ­
t i o n at S t a n f o r d . 

Cons iderab le a t t en t i on w a s g i ven 

t o a recen t l y d e v e l o p e d ope ra t i ona l 
m o d e f o r p r o p o r t i o n a l t u b e s and 
c h a m b e r s — the so-ca l led l im i ted 
s t r e a m e r m o d e . M a n y e x p e r i m e n t s 
are n o w a t t r a c t e d by i ts a d v a n t a g e s , 
w h i c h p r o v i d e large, n icely s h a p e d 
s igna ls . A f r e s h idea, t o use t he l im ­
i ted s t r eamer m o d e f o r t he d e t e c t i o n 
o f t r ans i t i on rad ia t i on , w a s a n ­
n o u n c e d by t w o g r o u p s f r o m Ser­
p u k h o v and Y e r e v a n . T h e idea is 
b a s e d o n t he p re fe rence o f t he 
s t r e a m e r t o be p r o d u c e d by an ion i ­
za t ion c lus ter . So it l ooks feas ib le t o 
use the c h a m b e r s in l im i ted s t r eamer 
m o d e f o r t he d e t e c t i o n o f c lus te rs 
p r o d u c e d by t rans i t i on rad ia t ion on 
t he large (but thin) b a c k g r o u n d o f 
re la t iv is t ic par t ic le ion iza t ion . 

T h e Con fe rence w a s success fu l 
and d e m o n s t r a t e d the g r o w i n g 
a w a r e n e s s o f t he p r o b l e m s o f Ins t ru ­
m e n t a t i o n f o r Col l id ing Beam Phy­
s i cs , and t he search f o r i ngeneous 
so lu t i ons . 

CERN 
School of Physics 
T h e 1 9 8 4 CERN Schoo l o f Phys ics 
w a s held f r o m 1 1 - 2 4 J u n e , at t he 
U l lensvang Ho te l , Lo f t hus , by t he 
Hardanger f j o rd in N o r w a y , w i t h C. 
J a r l s k o g and A . Hals te ins l id f r o m 
Un ive rs i t y o f Bergen as d i rec to r and 
d e p u t y d i rec to r . 

S o m e 7 0 s t u d e n t s f r o m e leven 
CERN M e m b e r S ta tes and ano the r 
f e w f r o m n o n m e m b e r s ta tes par t i c i ­
p a t e d . A s usua l , t he S c h o o l w a s in ­
t e n d e d ma in ly f o r y o u n g e x p e r i m e n t ­
al p h y s i c i s t s , and the sc ient i f ic p r o ­
g r a m m e inc luded f i ve ser ies o f lec­
tu res : C. J a r l s k o g on gauge t h e o r i e s , 
R. Pe t ronz io o n q u a n t u m c h r o m o d y -
n a m i c s , J . I l i opou los on g rand un i f i ­
ca t i on and s u p e r s y m m e t r y , D. Haid t 
o n expe r imen ta l t e s t s o f gauge t h e o ­
r ies, and J . D . D o w e l l on p r o t o n - a n t i -
p r o t o n p h y s i c s . 
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The Norwegian Physical Society's annual 
meeting in Bergen this year highlighted the 
Norwegian effort in particle physics. 
G. Kantardjian of CERN is seen here enjoying 
the boat trip for the participants. The photo 
was taken at 11 p.m. I 

(Photo E. Lillest0l) 

Central portion of the detector for a new 
experiment (NA34) at the CERN 450 GeV 
SPS proton synchrotron to study the 
production of leptons (electrons, muons 
and neutrinos). Some of the equipment has 
a more than passing resemblance to what 
was used recently around Intersection 8 
of the CERN Intersecting Storage Rings. 

In add i t i on t o the lec ture ser ies and 
in te rven ing d i scuss ion s e s s i o n s 
the re w e r e a lso a n u m b e r o f t a l ks 
inc lud ing a p resen ta t i on o f t he HERA 
p ro jec t at DESY in G e r m a n y , by B. 
W i i k , r a n d o m d y n a m i c s by H.B. 
N ie lsen , m o r e on s u p e r s y m m e t r y by 
S. Rudaz and F. Ravnda l , and a sur­
v e y o f N o r w e g i a n par t ic le phys i cs by 
C. J a r l s k o g and E. L i l les t0 l . H igh ­
l igh ts f r o m th is y e a r ' s Neu t r ino C o n ­
fe rence w e r e p resen ted by I. B ig i , 
and t he n e w ev idence f o r t he t o p 
qua rk f r o m the U A 1 Co l l abo ra t i on at 
t he CERN Col l ider w a s d i s c u s s e d by 
J . D . D o w e l l (see page 2 6 3 ) . 

Bes ides phys i cs q u e s t i o n s , w h a t 
s e e m e d t o in t r igue the s t u d e n t s 
m o s t w a s the s t range behav iou r o f 
our neares t s tar . Indeed a rather 
c o m m o n ques t i on pu t t o t he o r g a n ­
izers w a s ' d o e s n ' t t he sun ever g o 
d o w n ? ' . Fasc ina ted by t he b r igh t 
n i g h t s , m a n y pa r t i c i pan ts even 
d a r e d , and e n j o y e d , t ak i ng a s h o r t 

p lunge in to the f jo rd at m i d n i g h t ! 
T h e soc ia l p r o g r a m m e inc luded an 

excu rs ion t o Bergen and a v is i t t o t he 
f a m o u s V 0 r i n g s f o s s e n w a t e r f a l l , 
and a c los ing banque t dur ing w h i c h a 
' M r F j o rd ' w a s e lec ted . W i n n e r w a s 
J u r g e n Schuk ra f t f r o m G e r m a n y and 
runner -up w a s J .D . D o w e l l . 

From C. Jarlskog 

Looking 
to fix leptons 
M o r e t han t e n years have p a s s e d 
s ince the ' d i r ec t ' p r o d u c t i o n o f lep­
t o n s (weak l y in te rac t ing par t ic les) in 
s t r o n g in te rac t i ons w a s f i rs t seen in 
e x p e r i m e n t s at S e r p u k h o v , Fermi lab 
and t he CERN In te rsec t ing S t o r a g e 
Rings. A t f i r s t t h e y w e r e a g rea t m y s ­
te r y , bu t t h e s e days m o s t o f t h e s e 
' p r o m p t ' l ep tons are a s s u m e d t o 
c o m e f r o m decays o f heavy , s h o r t ­
l i ved s t a t e s , such as c h a r m and 

beau ty pa r t i c les , p r o d u c e d in the p r i ­
m a r y co l l i s ions . 

H o w e v e r desp i t e m u c h e f fo r t 
c h a r m p r o d u c t i o n ra tes ca lcu la ted 
f r o m s t r o n g in te rac t ion i n f o r m a t i o n 
have y e t t o be un iversa l ly reconc i l ed 
w i t h t he o b s e r v e d levels o f e lec t ron 
p r o d u c t i o n . In e lec t ron p r o d u c t i o n , 
t h e expe r imen ta l s i tua t ion is far f r o m 
s a t i s f a c t o r y . T h e ser ies o f neu t r ino 
' b e a m - d u m p ' e x p e r i m e n t s at CERN 
and Fermi lab , w h i c h l ook f o r p r o m p t 
pa r t i c les , fa i l t o f i nd t o ta l a c c o r d . 
T h e r e are o the r r idd les , such as t he 
o r ig in o f l e p t o n pa i rs con ta in ing t w o 
s im i l a r l y - cha rged par t i c les , and l o w 
m a s s l ep ton pa i rs o f o p p o s i t e 
cha rge . 

T o m a k e a p rec is ion s t u d y o f 
p r o m p t l e p t o n p r o d u c t i o n , a n e w ex­
pe r imen t ( N A 3 4 ) is be ing m o u n t e d at 
t h e CERN 4 5 0 G e V p r o t o n s y n c h r o ­
t r o n by a B r o o k h a v e n / CERN / He i ­
de lbe rg / Lund / McGi l l / M o n t r e a l / 
M o s c o w (Lebedev Ins t i tu te and Phy-
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Single proton and antiproton production 
rates at wide angles (high transverse 
momentum) from proton-proton collisions 
in the CERN Intersecting Storage Rings, as 
measured by an Ames / Bologna / CERN / 
Dortmund / Heidelberg / Warsaw team 
working at the Split Field Magnet. These 
rates, and in particular the large difference 
between the proton and antiproton rates, 
do not agree with primitive calculations 
using single quarks and gluons. When 
diquarks (quark pairs) are included, the 
agreement improves dramatically. 

sical Engineer ing Inst i tu te) / N o v o s i ­

b i r s k / P i t t sbu rgh / Ru the r fo rd / Sa-

p l lay / Sy racuse / Te l A v i v co l l abo ra ­

t i o n . T h e appa ra tus is d e s i g n e d t o 

t r i gger o n and measu re a va r i e t y o f 

m u o n , e lec t ron and neu t r ino f inal 

s t a t e s . 

T h e p r imary SPS b e a m w i l l be f o -

c u s s e d d o w n t o less t han 1 0 0 m i ­

c r o n s and hit a smal l be ry l l i um t a r g e t , 

m a t c h e d t o the 10 m i c r o n p rec is ion 

o f ve r t ex m e a s u r e m e n t by s i l i con d e ­

t e c t o r s . T h e c o m p a c t e lec t ron s p e c ­

t r o m e t e r , con ta in ing spec ia l dr i f t 

c h a m b e r s t o handle mu l t i pa r t i c le 

t r a c k s w i t h 8 0 m i c r o n r e s o l u t i o n , 

w i l l t r ack the e lec t rons b e t w e e n t he 

v e r t e x d e t e c t o r and a t r ans i t i on rad i ­

a t i on d e t e c t o r p rov i d i ng g o o d e lec-

t r o n - h a d r o n d i sc r im ina t i on . 

T h e b ig e l e c t r o m a g n e t i c / h a d r o n 

ca lo r ime te r w i l l measu re ene rgy 

f l o w , p rov i d i ng a va luab le ' m i s s i n g 

e n e r g y ' t r i gger t o search f o r o the r ­

w i s e inv is ib le neu t r i nos . T h e ca lo r i ­

me te r , c o m p o s e d at smal l ang les o f 

u ran ium- l iqu id a rgon m o d u l e s in 

f r o n t w i t h u ran ium-sc in t i l l a to r m o ­

du les beh ind and at large ang les , re­

f l ec t s t he years o f exper ience o f p h y ­

s ic is ts w h o w o r k e d at In te rsec t ion 8 

o f t he CERN In te rsec t ing S t o r a g e 

Rings, m a n y of w h o m f igure in t he 

N A 3 4 l ine-up. 

T h e ou te r m u o n s p e c t r o m e t e r 

uses m a n y essent ia l c o m p o n e n t s 

f r o m the N A 3 expe r imen t (CERN / 

Col lège de France / Ecole Po l y techn i ­

que / Orsay / Pisa / Saclay) w h i c h 

has m a d e a long s t u d y o f d i m u o n 

p r o d u c t i o n at t he CERN SPS. 

Diquarks in action? 
T h e A m e s / Bo logna / CERN / Do r t ­

m u n d / He ide lberg / W a r s a w co l la ­

b o r a t i o n w h i c h w o r k e d at t he Spl i t 

Field M a g n e t o f t he CERN In te rsec t ­

ing S t o r a g e Rings (ISR) m a d e a s p e ­

cia l i ty o f s t u d y i n g the s ing le par t i c les 

e m e r g i n g at w i d e ang les (high t r a n s ­

v e r s e m o m e n t u m ) f r o m p r o t o n - p r o ­

t o n co l l i s ions . 

A l t h o u g h t hese s ing le par t ic le 

w i d e angle t r i gge rs are on ly a sma l l 

f r ac t i on o f t h e debr i s p r o d u c e d in 

v i o len t p r o t o n - p r o t o n co l l i s ions , 

the i r ve r y c lean s igna tu re p r o v i d e s 

d e e p ins igh ts i n to the sca t te r i ng m e ­

c h a n i s m s at w o r k w h e n the p r o t o n s ' 

q u a r k s ac tua l ly hit each o the r (see 

M a y 1 9 8 3 i ssue , page 131 ) . 

T h e e x p e r i m e n t m e a s u r e d t he 

re la t ive p r o d u c t i o n levels o f s ing le 

p r o t o n s , a n t i p r o t o n s and pos i t i ve 

and nega t i ve m e s o n s (p ions and 

kaons ) . 

T h e re la t ive levels o f s ingle p o s i ­

t i ve l y c h a r g e d k a o n s and p ions is 

f o u n d t o be re la t ive ly c o n s t a n t ove r a 

w i d e k i nema t i c range , s u g g e s t i n g 

t ha t p i ons and k a o n s are p r o d u c e d 

t h r o u g h t he s a m e sca t te r i ng m e ­

c h a n i s m . If s ing le p r o t o n s , as w e l l as 

m e s o n s , are p r o d u c e d by th is m e ­

c h a n i s m , t h e n t he rat io o f s ing le p r o ­

t o n p r o d u c t i o n t o t ha t o f all pos i t i ve l y 

cha rged s ing le par t ic les w o u l d a lso 

have l i t t le k i nemat i c d e p e n d e n c e , 

and m o r e o v e r w o u l d be c o m p a r a b l e 

t o t he c o r r e s p o n d i n g rat io o f an t i p ro ­

t o n p r o d u c t i o n t o t ha t o f all nega t i ve ­

ly c h a r g e d s ing le par t i c les . Th i s is 

n o t f o u n d t o be t he case . 

T h e o b s e r v e d k inemat i c d e p e n d ­

ence o f t h e s e ra t i os , and the large 

d i f f e rence b e t w e e n the o b s e r v e d ra­

t i o s f o r p r o t o n s and a n t i p r o t o n s , 

d o e s no t agree w i t h p r im i t i ve ca l cu ­

la t ions us ing the f ie ld t h e o r y o f 

q u a r k s and g luons (quan tum c h r o -

m o d y n a m i c s — Q C D ) . H o w e v e r th i s 

is n o t t he f i r s t ins tance w h e r e p r im i ­

t i ve Q C D ca lcu la t ions have fa i led t o 

r e p r o d u c e t he o b s e r v e d behav iour . 

One poss ib i l i t y is t o reso r t t o a d d i ­

t i ona l Q C D ( 'h igher t w i s t ' ) rec ipes , 

and the expe r imen ta l g r o u p pu t s f o r ­

w a r d d i q u a r k s — q u a r k pa i r s—as a 

cand ida te m e c h a n i s m . Us ing s t a n d ­

ard t e c h n i q u e s t o ca lcu la te t he d i -
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Estudiantinas serenade attendees in the 
calles of Guanajuato during a traditional 
'callejoneada' at the Recent Developments 
in Computing, Processor, and Software 
Research for High Energy Physics 
Symposium. 

(Photo Tom Nash) 

quark c o m p o s i t i o n o f t he p r o t o n , e n ­
cou rag ing resu l ts are o b t a i n e d , re­
p r o d u c i n g the genera l f ea tu res o f t he 
re la t ive s ing le par t ic le leve ls . H o w ­
ever m o r e i n f o r m a t i o n is needed be ­
f o r e t he ro le p layed by d i qua rks in 
h igh ene rgy p r o t o n sca t t e r i ng can be 
c la r i f ied . 

Other e x p e r i m e n t s have f o u n d 
ev idence f o r u n e x p e c t e d l y large p r o ­
t o n y ie lds in h igh t r a n s v e r s e m o m e n ­
t u m l e p t o n - h a d r o n co l l i s ions , w h i c h 
c o u l d be due t o a s imi lar m e c h a n ­
i s m . 

COMPUTING 
International 
symposium 
Recent D e v e l o p m e n t s in C o m p u t i n g , 
P rocesso r , and S o f t w a r e Research 
f o r High Energy Phys ics , a f o u r - d a y 
in te rna t iona l s y m p o s i u m , w a s held 
in Guana jua to , M e x i c o , f r o m 8 - 1 1 
M a y , w i t h 1 1 2 a t t endees f r o m nine 
coun t r i es . T h e s y m p o s i u m w a s t he 
th i rd in a ser ies o f m e e t i n g s ex­
p lo r ing ac t iv i t ies in l ead ing -edge 
c o m p u t i n g t e c h n o l o g y in b o t h p r o ­
c e s s o r and s o f t w a r e research and 
the i r e f fec ts on h igh ene rgy phy ­
s ics . 

T o p i c s c o v e r e d inc luded f i xed - ta r ­
ge t o n - and of f - l ine r e c o n s t r u c t i o n 
p r o c e s s o r s ; la t t ice gauge and gener ­
al t heore t i ca l p r o c e s s o r s and c o m ­
p u t i n g ; m u l t i p r o c e s s o r p r o j e c t s ; e l ­
e c t r o n - p o s i t r o n co l l ider o n - and of f ­
l ine r e c o n s t r u c t i o n p r o c e s s o r s ; 
s t a te -o f - t he -a r t in un ive rs i t y c o m ­
pu te r sc ience and indus t r y ; s o f t w a r e 
r e s e a r c h ; acce le ra to r p r o c e s s o r s ; 
and p r o t o n - a n t i p r o t o n co l l ider o n -
and of f - l ine r e c o n s t r u c t i o n p r o c e s ­
s o r s . 

T h e bo t t l eneck o f c o m p u t i n g is a 
cr i t ica l p r o b l e m fo r m o s t ex i s t i ng and 
pend ing e x p e r i m e n t s . M a n y g r o u p s 
recogn ize tha t f i nd ing h igh ly c o s t -
e f f ec t i ve , ye t user - f r iend ly so l u t i ons 

t o the c o m p u t i n g p r o b l e m w i l l be a 
c o n t r i b u t i o n t o phys ics o f t he h ighes t 
i m p o r t a n c e . T h e ma jo r e m p h a s i s at 
Guana jua to w a s on large p ro jec t s 
w o r k i n g in th is area : the C E R N / S L A C 
3 0 8 1 / E emu la to r e f f o r t ; t he Fermi ­
lab A d v a n c e d C o m p u t e r P r o g r a m ' s 
m u l t i - m i c r o p r o c e s s o r p r o j e c t ; Ber­
ke ley ' s M i d a s P ro jec t ; the Nev is 
Data Dr iven P r o c e s s o r ; and CERN's 
U A 1 m u l t i p r o c e s s o r upg rade . W i t h 
the e x c e p t i o n of t he Nev is p r o c e s ­
sor , all o f t hese high pr io r i t y e f f o r t s 
are f o c u s i n g on mu l t i p rocesso r env i ­
r o n m e n t s w i t h w e l l - s u p p o r t e d For­
t r a n . T h e p ro jec t s d i f fer in t he n u m ­
ber o f n o d e s , rang ing f r o m f e w e r 
h igher p e r f o r m a n c e p r o c e s s o r s in 
the 3 0 8 1 / E a p p r o a c h t o hund reds o f 
m i c r o p r o c e s s o r s w i t h the equ iva len t 
o f at least Vz V A X p o w e r each in the 
Fermi lab A C P pro jec t . W i t h reasona­
ble c o n f i d e n c e , one can e x p e c t t ha t 
nex t s u m m e r there w i l l be avai lab le 
the p o w e r equ iva len t o f 5 0 V A X 
11 / 7 8 0 s f o r abou t the c o s t o f one 
c o m m e r c i a l s y s t e m . 

M a n y repo r t s w e r e g iven on l o w -
level t r i gge r ing s y s t e m s fo r f i xed - ta r ­
ge t and co l l i d i ng -beam e x p e r i m e n t s . 
T h o u g h soph i s t i ca ted and p o w e r f u l , 
t hese s y s t e m s d id no t s h o w any 
t e n d e n c y t o w a r d a un i f o rm i t y o f ap ­
p roach as s e e m s t o be d e v e l o p i n g in 
the For t ran m u l t i p r o c e s s o r s f o r h igh -
level t r i gge rs and of f - l ine c o m p u t ­
ing . 

T h e o r i s t s and acce le ra to r bu i lders 

are a lso fee l ing t he c o m p u t i n g c runch 
and are learn ing t o ' ro l l the i r o w n ' 
c o m p u t e r s . A t Ca lTech and C o l u m ­
b ia , g r ids o f m i c r o p r o c e s s o r s have 
been success fu l l y a s s e m b l e d t o a t ­
t ack the la t t ice gauge ca lcu la t ion . A t 
Ca rneg ie -Me l l on , even a q u a n t u m e l ­
e c t r o d y n a m i c s ca lcu la t ion is be ing 
t r ea ted in th is manner . A t t he Ger­
m a n DESY L a b o r a t o r y , a mu l t i p ro ­
c e s s o r s y s t e m has been c o n s t r u c t e d 
f o r s imu la t i on o f t he HERA p r o t o n 
r ing . Th is appears t o be a f o re runne r 
o f m u c h fu tu re w o r k o n p r o c e s s o r s 
f o r acce le ra to r ca lcu la t ions . 

Represen ta t i ves o f i ndus t ry w e d 
p resen t and w e r e i n v o l v e d , a long 
w i t h a f e w s t a l w a r t phys ic i s t a l l ies, in 
an in tens ive d e b a t e on the mer i t s o f 
c o m m e r c i a l t u r n k e y s y s t e m s ve rsus 
phys i c i s t - des i gned e f f o r t s . Indus t ry 
is cer ta in ly fee l ing the p ressure f r o m 
the h ighly cos t - e f f ec t i ve m u l t i p r o ­
c e s s o r / e m u l a t o r e f f o r t s . T h e issue 
f o r i ndus t r y is t o w h a t ex ten t t h e 
ac t iv i t ies in h igh energy phys i cs f o r e ­
s h a d o w a po ten t i a l m a r k e t ou t s i de 
th is f i e ld . ^ 

Final ly, se r ious r e s e a r c h in s o f t ­
w a r e a imed at i m p r o v i n g phys i c i s t 
p r o d u c t i v i t y w a s v is ib le f o r t he f i r s t 
t i m e at such a con fe rence . One of t he 
m o s t a m b i t i o u s unde r tak ings is Cor­
ne l l ' s G ibbs Pro jec t w h i c h is t r y i ng t o 
d e v e l o p a h igher level t han For t ran 
(see June 1 9 8 3 issue, page 172 ) . 
T h e idea is f o r phys i c i s t s t o w r i t e 
d o w n the i r p r o b l e m s , m a t h e m a t i c s 
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Physics monitor 

and a l g o r i t h m s , in a natura l ly reada­
ble f o r m us ing s t a n d a r d sc ient i f i c n o ­
t a t i on and have th is c o m p i l e d a u t o ­
mat ica l l y t o For t ran . 

T h e in tens i ty o f e f f o r t s in c o m p u t ­
ing research f o r h igh ene rgy phys i cs 
t h r o u g h o u t t he w o r l d w a s c lear ly fe l t 
at Guana jua to and the NIKHEF rep re ­
s e n t a t i v e vo l un tee red A m s t e r d a m 
r as a s i te f o r ano the r m e e t i n g in a 
year . 

From Tom Nash 

At the recent Steamboat Springs 
Conference on Particle and Nuclear Physics, 
Wonyong Lee (Columbia) covered neutrino 
interactions. 

CONFERENCE 
Steamboat for particle 
and nuclear physics 
T h e e v e r - g r o w i n g number o f t op i ca l 
con fe rences norma l l y re f lec ts the in ­
c reas ing spec ia l iza t ion o f phys i cs . 
I ns tead , t he S t e a m b o a t Con fe rence 
on the In te rsec t ions b e t w e e n Par t i ­
cle and Nuclear Phys ics had the goa l 
o f b r ing ing t o g e t h e r t rad i t iona l l y di f ­
fe ren t areas o f phys i cs . In his s u m ­
mary ta l k , R.H. Dali tz (Oxford) d e ­
c lared tha t a 'va luab le level o f c o n ­
s t ruc t i ve in te r fe rence ' w a s ach ieved 
at S t e a m b o a t . Dali tz a lso n o t e d tha t ' 
no cons t ra i n t s w e r e appa ren t on the 
energy range , w h i c h c o v e r e d 1 0 - 6 

t o 1 0 1 5 e V ; nor in the t o o l s e m ­
p l o y e d , w h i c h i n c l u d e d , r e a c t o r s , 
deep u n d e r g r o u n d e x p e r i m e n t s , ba l ­
l oon e x p e r i m e n t s , as we l l as acce ler ­
a to r b e a m s . 

T h e Con fe rence , held f r o m 2 3 - 3 0 
M a y , b r o u g h t abou t 2 7 5 h igh ene rgy 
and nuclear phys ic i s t s t o the i so la ted 
v i l lage o f S t e a m b o a t Sp r i ngs , h igh in 
the Co lo rado Rocky M o u n t a i n s . I ts 
ma in p u r p o s e w a s t o d i scuss c o o p ­
era t ion and c o m m o n in te res ts be ­
t w e e n the t w o d i f fe ren t f ie lds . T h e 
increas ing in teres t in n e w fac i l i t ies 
and ma jo r upg rades m a d e th is m e e t ­
ing s e e m especia l ly t ime ly . T h e c o n ­
t a c t s b e t w e e n the t w o se ts o f p h y s i ­
c i s ts w e r e cer ta in ly a ided by the 
beau ty and iso la t ion o f t he s e t t i n g . 

M a n y peop le p resen ted p lans f o r 
upg rades or n e w fac i l i t ies , inc lud ing 
H.A. Th iessen (LAMPF II at Los A l a ­
m o s ) , R.B. Palmer (AGS II at B r o o k -
haven) , E .W. V o g t (TRIUMF K a o n 
Fac to ry in Canada) , J .S . M c C a r t h y 
(Southern Un ivers i t i es ' Research A s ­
soc ia t i on CEBAF) , S.B. K o w a l s k i 
(Bates E lec t ron Upg rade at M I T ) , 
P.T. Debevec (Il l inois E lec t ron U p ­
grade) , L.S. Sch roeder (Berkeley 
Heavy Ion Faci l i t ies), N.P. S a m i o s 
(B rookhaven Relat iv is t ic Heavy Ion 

Col l ider) , R.G. A r n o l d (S tan fo rd 
N P A S E lec t ron Faci l i ty) , and P.F.M. 
Koeh ler (Fermi lab faci l i t ies) . T h e au ­
d ience w a s p repa red f o r th is f o r m i ­
dab le sess ion on n e w fac i l i t ies by 
th ree v e r y ins t ruc t i ve ' scho la r l y ' lec­
tu res o n t he genera l nature o f p r o t o n , 
e l e c t r o n , and heavy ion fac i l i t ies by 
L.C. T e n g (Fermi lab), G .A . L o e w 
(SLAC) , and G.R. Y o u n g (Oak 
Ridge). 

In t he acce le ra to r s u m m a r y ta l k , 
F.E. Mi l ls (Fermilab) n o t e d the t r e n d 
t o w a r d ' s t a n d a r d ' con f i gu ra t i ons o f 
acce le ra to r fac i l i t i es : M I T ' s Bates as 
a p r o t o t y p e f o r t he e lec t ron l inac-
rec i r cu la to r - s t re t che r : heavy ion m a ­
ch ines w i t h severa l s tages o f s t r i p ­
p ing and a c c e l e r a t i o n ; h igh in tens i t y 
p r o t o n acce le ra to rs us ing a b o o s t ­
e r / a c c u m u l a t o r , a rap id -cyc l ing 
s y n c h r o t r o n , and pe rhaps a s t r e t c h ­
er. S imi lar ly , t he B r o o k h a v e n A G S , 
KEK in J a p a n , and Saturne in France 
are d e v e l o p i n g a s t anda rd t e c h n o l o ­
gy f o r hand l ing depo lar iz ing r e s o n ­
ances in t he acce le ra t ion o f po lar ized 
p r o t o n s . Other n e w techn ica l d e v e l ­
o p m e n t s are coo l i ng r ings f o r nu ­
c léon phys i cs (Indiana) and poss ib le 
coo l i ng t e c h n i q u e s t o ba lance b e a m 
e m i t t a n c e g r o w t h in heavy - ion co l l i d ­
e rs . A n exc i t i ng n e w idea f o r us ing 
p l a s m a s t o acce le ra te par t ic les w a s 
d e s c r i b e d by J . D a w s o n (UCLA) . 

T h e in te res t ing n e w d e v e l o p m e n t 
o f ' q u a n t u m h a d r o d y n a m i c s ' w a s 
c i t ed by J . D . W a l e c k a (Stanford) in 
his exce l len t i n t r o d u c t o r y lecture o n 
E l e c t r o w e a k In te rac t ions . Q H D is a 
m o r e fu l ly re la t iv is t ic t h e o r y o f n u ­
clear c o n s t i t u e n t s inc lud ing m e s o n 
f ie lds . Th i s g i ves a s imp l i f i ed and 
i m p r o v e d f i t t o nuclear charge f o r m 
f a c t o r s in e lec t ron sca t te r i ng and 
d ramat i ca l l y s imp l i f i es t he p ic tu re o f 
po la r ized p r o t o n sca t te r i ng f r o m 
nuc le i . T h e expe r imen ta l s i tua t ion in 
e lec t ron sca t t e r i ng w a s r e v i e w e d by 
J . H . He isenberg (New Hampsh i re ) . 

B o t h Q H D and q u a n t u m c h r o m o -
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Dirk Waiecka (Stanford) covered 
electroweak interactions with nuclei at 
Steamboat. 

d y n a m i c s w e r e d i s c u s s e d in m a n y o f 
t he in te res t ing lec tures on hadron ic 
phys i cs . G.R. Farrar (Rutgers) and 
G. Bunce (Brookhaven) s t r e s s e d 
large t r ansve rse m o m e n t u m t e s t s o f 
Q C D wh i l e J . W . Negele (MIT) , 
D.F. Geesaman (A rgonne) and 
S.E. K o o n i n (Caltech) s t r e s s e d nu ­
clear t e s t s o f b o t h QCD and Q H D . 
H.J. L ipk in (We izmann) gave an in ­
sp i r ing and amus ing lecture on Quark 
M o d e l S p e c t r o s c o p y w h i l e 
T h . W a l c h e r (CERN) d e s c r i b e d the 
LEAR a n t i p r o t o n p r o g r a m m e . D. S iv-
ers (A rgonne) l oca ted the in te rsec­
t i o n o f t he par t ic le and nuclear h igh ­
w a y s at a co rner label led l ong - range 
Q C D . Th is t h e o r y uses la t t ice gauge 
s imu la t i ons requ i r ing h u n d r e d s o f 
C ray -hou rs t o p e r f o r m even a m o d ­
es t ca lcu la t ion w i t h a gr id size o f 
a b o u t 0 . 5 f e r m i . A n e w ca lcu la t ion 
r e p o r t e d by J . K o g u t (Il l inois) in ­
c l uded Fermi sea q u a r k s ; and es t i ­
m a t e d the f i r s t -o rde r phase t r ans i ­
t i o n at a par t ic le t e m p e r a t u r e o f 2 0 0 
M e V . 

In t he lec tures on Heavy Ion Co l l id ­
er Phys ics , b o t h A . S . Go ldhaber 
(S tony Brook) and T . W . Lud lam 
(Brookhaven) d i s c u s s e d t he b e a m 
ene rgy and l um inos i t y requ i red t o 
reach d e c o n f i n e m e n t . One w a n t s t o 
e x c e e d an energy dens i t y o f pe rhaps 
2 G e V per cub ic f e r m i and t h e n 
search f o r n e w p h e n o m e n a as ­
s o c i a t e d w i t h th is unexp lo red reg ion . 
S igna tu res o f a poss ib le phase 
t rans i t i on m a y have been seen at Fer­
m i lab in a p o w e r - l a w d e p e n d e n c e o f 
heavy f r a g m e n t y i e l d , and in the re­
cen t Bevalac ev idence f o r c o m p r e s ­
s ion and f l o w o f nuclear ma t te r . 
Go ldhaber s t r e s s e d t ha t it is i m p o s ­
s ib le t o p red ic t exac t l y w h a t w i l l be 
f o u n d in ve ry h igh ene rgy heavy ion 
co l l i s ions . Heavy ion en thus ias t s 
h o p e f o r exc i t i ng d i scove r i es a b o u t 
t he nature o f qua rk -g l uon p l a s m a s 
and t he ' s tu f f ' o f t he ear ly un ive rse . 
Dal i tz and Lud lam n o t e d t ha t recen t 

c o s m i c - r a y exposu res by the J a p a ­
n e s e - A m e r i c a n co l l abo ra t i on J A C E E 
and f i xed ta rge t acce lera tor expe r i ­
m e n t s g ive a c learer v i e w o f t he tar ­
g e t - f r a g m e n t a t i o n reg ion , h o w e v e r 
on ly h igh energy co l l id ing b e a m s w i l l 
a l l ow s tud ies o f the cent ra l reg ion 
and of ene rgy dens i t ies a b o v e 3 GeV 
per cub ic f e r m i . 

T h e 'EMC e f fec t ' (see J u l y / A u g u s t 
issue, page 2 3 9 ) w a s d i scussed by 
b o t h G. W e s t (Los A l a m o s ) and 
P.A. Soude r (Syracuse) . A recen t 
S t a n f o r d expe r imen t (Amer i can U / 
Roches te r / S t a n f o r d / Bonn / Sa­
clay) c o n f i r m e d the logar i thmic d e ­
pendence o f the ra t io of heavy nuclei 
t o deu te r i um c ross - sec t i ons in d e e p 
inelast ic sca t te r i ng o f e l ec t r ons , 
w h e r e a s t h e or ig inal e x p e r i m e n t e m ­
p loyed m u o n s . Dalitz sa id the EMC 
e f fec t s h o w s tha t ' nuc léons d o no t 
a d d f ree ly ' even in r esponse t o e lec­
t r o w e a k p r o b e s ; a hint o f quark d e -
c o n f i n e m e n t in heavier nuclei? 

Part ic le and nuclear in te res ts a lso 
m e e t in s t range-par t i c le phys i cs . A c ­
co rd i ng t o P.D. Barnes (Carnegie* 
Mel lon) and R.A. E isenste in (Carne­
g ie -Me l lon ) , i n t r oduc t i on o f s t r ange ­
ness in to the nuc leus w i t h a k a o n , 
w h i c h d o e s no t change ba ryon n u m ­
ber , a d d s ve ry spec ia l p rope r t i es . For 
e x a m p l e , t he t a g g e d nuc léon can 
t hen m o v e t o s ta tes p rev ious ly ex­
c luded by the Pauli p r inc ip le . T h e y 
a lso d i s c u s s e d recent CERN and 
B r o o k h a v e n da ta on the o b s e r v a t i o n 
o f u n e x p e c t e d l y long l i fe t imes in s i g ­
ma h y p e r n u c l e i ; m e a u r e m e n t o f t he 
smal l sp in -o rb i t coup l ing in l ambda 
h y p e r n u c l e i ; a n d f o r m a t i o n o f h igh ly 
' s t r e t c h e d ' hypernuc lear s ta tes at 
h igh m o m e n t u m t rans fe r . E isenste in 
sa id it w o u l d be d i f f icu l t t o g o b e y o n d 
the p resen t gene ra t i on o f expe r i ­
m e n t s w i t h o u t k a o n b e a m s o f h igher 
pur i ty and at least t en t i m e s m o r e 
in tens i t y . 

R.K. A d a i r (Yale) gave an ou t -
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s tand ing r e v i e w of t he k a o n d e c a y 
f ie ld . Bo th he and c o o r d i n a t o r A . J . S . 
Smi th (Pr inceton) expec t s o m e s ign i ­
f icant p r o g r e s s in s t range par t ic le 
decay phys i cs in the nex t f e w yea rs . 
Pre l iminary resu l ts f r o m B r o o k h a v e n 
and Fermi lab on the rat io o f decay 
rates o f neutra l re lat ive t o cha rged 
p ion pai rs are n o w cha l leng ing the 
s tanda rd K o b a y a s h i - M a s k a w a m o d ­
el f o r CP v io l a t i on . Dali tz sa id he ex­
p e c t e d CP v io la t i on even tua l l y t o be 
i n c o r p o r a t e d in to c o n v e n t i o n a l t h e o ­
ry w i t h s e c o n d o rder e f f ec t s bu t no 
specia l i n te rac t ion . T h e nex t neces ­
sary i m p r o v e m e n t in CP e x p e r i m e n t s 
is p robab l y a b r igh ter k a o n b e a m . In 
the nex t f e w yea rs , severa l expe r i ­
m e n t s on rare decay m o d e s , hop ing 
t o reach s ign i f i cant t e s t s o f t h e o r y , 
w i l l go on line w i t h ma jo r i m p r o v e ­
m e n t s in b e a m , d e t e c t o r and analy­
s is t e c h n o l o g y . The re w e r e a lso i m ­
p ress ive lec tures on s y m m e t r y t e s t s 
in Nuclear Phys ics by E.G. A d e l b e r g -
er (Wash ing ton ) and W . Haeber l i 
( W i s c o n s i n ) . . 

Car ry ing the C o n f e r e n c e ' s sp i r i t 
ptill f u r ther , D.F. M e a s d a y (TRIUMF) , 
po i n ted ou t t ha t sp in p h e n o m e n a 
w e r e i m p o r t a n t in a t o m i c , mo lecu la r , 
nuclear , and par t ic le phys i cs . He a lso 
said t ha t p r o g r e s s in t he f ie ld is 
paced largely by t he techn ica l p r o ­
g ress in po lar ized s o u r c e s , acce le ra­
t o r s , and po lar ized t a r g e t s . W o r k 
w a s r e p o r t e d on h ighe r - t empera tu re 
po lar ized t a rge t s e m p l o y i n g deu te r ­
ium or h y d r o g e n - d e u t e r i u m m o l e ­
cu les , and on the KEK (Japan) laser-
p u m p e d po lar ized p r o t o n s o u r c e . 
L.G. Ratner (Brookhaven) r e p o r t e d 
o n t he success fu l acce le ra t ion o f p o ­
lar ized p r o t o n s t o 10 GeV in t he A G S 
w h i c h i nvo l ved nav iga t ing a b o u t 15 
depo la r i z ing resonances . M e a s d a y 
ind ica ted tha t t he chap te r on d iba -
r y o n s w a s p r o b a b l y no t ye t c l o s e d , 
and m e n t i o n e d the recent resul t o f 
c lear ly i so la t ing s ing le -par t i c le s p i n -
f l ip t r ans i t i ons w i t h po lar ized p r o ­

t o n s inc ident u p o n nucle i . M e a s d a y 
c l osed by s h o w i n g the to ta l l y unex­
p e c t e d sp in e f fec ts f o u n d in a B r o o k ­
haven A G S p r o t o n - p r o t o n e last ic ex­
pe r imen t (see page 2 7 3 ) , r e p o r t e d 
by R.S. R a y m o n d (Mich igan) . M e a s ­
day emphas i zed tha t th is large s p i n -
o rb i t e f fec t cer ta in ly w a s no t ex ­
p e c t e d , no t i ng tha t he w a s a m e m b e r 
o f the c o m m i t t e e w h i c h r e c o m ­
m e n d e d re jec t ing the expe r imen t . 

T h e con fe rence organ izers d e ­
c ided t o ar range ano ther m e e t i n g in 
t w o or th ree years in a s imi lar i so ­
la ted m o u n t a i n s p o t in No r th A m e r i ­
ca . T h e y hope again t o ma in ta in the 
ba lance b e t w e e n par t ic le and nuclear 
p h y s i c i s t s , s ince th is cer ta in ly he lped 
t o p r o d u c e the unusual and v i g o r o u s 
a t m o s p h e r e at S t e a m b o a t , w h i c h led 
Dali tz t o remark 'I have no t a t t e n d e d 
a m e e t i n g such as th is s ince t he 
1 9 4 0 s w h e n the nuclear , par t i c le , 
and c o s m i c ray phys i c i s t s held j o i n t 
m e e t i n g s . Th is Con fe rence w i l l p r o b ­
ab ly be r e m e m b e r e d as a w a t e r s h e d 
f o r the f ie lds o f par t ic le and nuclear 
p h y s i c s . ' 

SYMPOSIUM 
Multiparticle Dynamics 
H o w is t he seeming ly s imp le w o r l d o f 
qua rks and lep tons re la ted t o t he 
c o m p l i c a t e d p h e n o m e n a tha t pa r t i ­
cle phys i c i s t s see in thei r d e t e c t o r s ? 
Th is w a s the t h e m e of the 15 th S y m ­
p o s i u m on mul t ipar t i c le d y n a m i c s 
held in L u n d , S w e d e n , f r o m 1 1 -
16 June . S o m e hundred phys i c i s t s 
ga the red at th is la test annual m e e t ­
ing of a ser ies da t ing back t o the f i r s t 
s y m p o s i u m in Paris in 1 9 7 0 . T h e 
1 9 8 4 s y m p o s i u m w a s o rgan ized by 
Bo A n d e r s s o n and his expe r imen ta l 
and theore t i ca l co l leagues in Lund . 

A p a r t f r o m the m a n y resu l ts f r o m 
the CERN p r o t o n - a n t i p r o t o n Col l ider , 
a recur ren t t h e m e dur ing the con fe r ­
ence w a s the g r o w i n g a w a r e n e s s o f 

t he i m p o r t a n c e o f quark ' had ron i za -
t i o n ' . Eve ryone k n o w s tha t i so la ted 
qua rks have never been f o u n d in 
Nature . On ly t h o s e c o m b i n a t i o n s o f 
qua rks and an t i qua rks tha t f o r m ha-
d r o n s have been d e t e c t e d . T h e 
d ress ing o f t he qua rks t o b e c o m e 
had rons g o e s under the name ' h a -
d r o n i z a t i o n ' and th is p r o c e s s is v e r y 
d i f f icu l t t o desc r ibe theore t i ca l l y 
f r o m f i r s t p r inc ip les . Even the cur­
rent ly a c c e p t e d t h e o r y f o r s t r o n g 
quark i n te rac t i ons — q u a n t u m c h r o -
m o d y n a m i c s , QCD — has d i f f i cu l ­
t i es . QCD has been s h o w n t o be a 
g o o d t h e o r y desc r ib ing ' sma l l d i s ­
t ance p h e n o m e n a ' — smal l c o m ­
pared t o a h a d r o n . 

H o w e v e r it has so far been unable 
t o g ive c learcu t a n s w e r s on w h a t 
happens at d i s tances c o m p a r a b l e t o 
t he size o f t he p r o t o n , d i s tances o f 
o b v i o u s i m p o r t a n c e f o r t he had ron i -
za t ion p r o c e s s . Th is w a s s t r e s s e d 
a m o n g o the rs by Gu ido A l tare l l i in his 
m u c h app rec ia ted r e v i e w ta lk o n t he 
s ta tus o f Q C D . A l tare l l i p o i n t e d o u t 
t ha t s o m e o f t he p r o b l e m s in t e s t i n g 
QCD lie in our lack o f unde rs tand ing 
o f t he hadron iza t i on p r o b l e m . 

Part ly t o r e m e d y th i s , d i f fe ren t 
m o d e l s have been p r o p o s e d . One o f 
t he m o r e success fu l is t he ' L u n d ' 
m o d e l , a f ter i ts o r ig ina to rs in Lund . In 
th is m o d e l , c rude ly s p e a k i n g , t he 
qua rks are c o n n e c t e d by a s t r ing l i ke 
co lou r f lux f ie ld w h i c h , p r o v i d e d 
e n o u g h ene rgy is ava i lab le , is c h o p ­
p e d up in to smal le r s t r ings and f ina l ly 
in to h a d r o n s . Th is m o d e l has in f ac t 
been s o success fu l in r ep roduc ing 
t he expe r imen ta l resu l ts t ha t one 
par t i c ipan t at t he s y m p o s i u m re­
m a r k e d t ha t it is even be t te r t han t he 
da ta . H o w e v e r , as the s a m e par t i c i ­
pan t r e m i n d e d the con fe rence pa r t i ­
c i p a n t s , y o u c a n n o t exp la in a m y t h 
by a mi rac le . It is ev iden t t ha t t he 
hadron iza t ion p r o c e s s requi res m u c h 
m o r e w o r k by the t heo r i s t s . O ther 
m o d e l ca lcu la t ions w e r e a lso p re -
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s e n t e d , and the ideas by Brian W e b ­
ber and Giusepp i Marches in i s e e m t o 
be as success fu l as the Lund m o d e l in 
a c c o u n t i n g f o r s o m e of t he exper ­
imen ta l resu l ts . It is based o n per tu r -
ba t i ve ca lcu la t ions w i t h s o m e ex t ra 
res t r i c t i ons t o t a k e in to a c c o u n t 
a m o n g o the r t h i ngs q u a n t u m inter­
f e rence e f f ec t s . 

Severa l speake rs s t r e s s e d the i m ­
p o r t a n c e o f m o r e de ta i led exper ­
imen ta l t e s t s o f t hese hadron iza t i on 
m o d e l s . In par t icu lar , it w i l l be neces ­
sary t o p e r f o r m prec ise s tud ies o f 
p r o d u c t i o n o f s t range par t i c les , ba -
r y o n s , v e c t o r m e s o n s , e tc . Here , one 
shou ld m e n t i o n the quan t i t a t i ve l y 
and qua l i ta t i ve ly i m p o s i n g da ta 
w h i c h are n o w c o m i n g in f r o m the 
e l e c t r o n - p o s i t r o n mach ines at 
DESY, H a m b u r g , and S t a n f o r d . 
A n o t h e r i m p o r t a n t b ranch o f par t ic le 
phys i cs w h e r e prec ise hadron iza t i on 
s tud ies are be ing p e r f o r m e d is ' s o f t ' 
hadron ic reac t ions p r o d u c i n g pa r t i ­
c les o f l o w t r ansve rse m o m e n t u m . 

T h e nex t S y m p o s i u m is t o be held 
in Israel in June 1 9 8 5 . 

(From Bengt Svensson) 

WORKSHOP 
Inner space -
outer space 
Dur ing the f i rs t w e e k o f M a y , t he Fer­
mi lab theore t i ca l a s t r o p h y s i c s g r o u p 
h o s t e d an in ternat iona l c o n f e r e n c e 
o n sc ience at the in ter face o f par t ic le 
phys i cs and c o s m o l o g y / a s t r o p h y ­
s ics . T h e con fe rence (Inner S p a c e -
Outer Space) w a s a t t e n d e d by a v e r y 
d i ve rse g r o u p o f m o r e t han 2 0 0 p h y ­
sical sc i en t i s t s , inc lud ing a s t r o n o m ­
e rs , a s t r o p h y s i c i s t s , c o s m o l o g i s t s , 
l o w - t e m p e r a t u r e phys i c i s t s , and e le­
m e n t a r y par t ic le t h e o r i s t s and exper ­
imen ta l i s t s . T h e c o m m o n in te res t 
w h i c h b rough t th is d i ve rse g r o u p t o ­
ge the r is t he c o n n e c t i o n b e t w e e n 

phys i cs on t he sma l les t scale p r o b e d 
by m a n — the rea lm of e l emen ta ry 
par t ic le phys i cs — and phys i cs on 
the largest scale imag inab le (the e n ­
t i re Universe) — the rea lm o f c o s m o ­
logy . 

T h e Fermi lab con fe rence w a s d e ­
s igned t o be a c o m p r e h e n s i v e re­
v i e w of t he s ta tus o f the f ie ld . Inf la­
t i o n , ga laxy f o r m a t i o n , p r o t o n d e ­
cay , the m i c r o w a v e b a c k g r o u n d , 
nuc leosyn thes i s ba ryogenes i s , 
s t r i ngs , m o n o p o l e s , Kaluza-Kle in 
m o d e l s , s u p e r s y m m e t r y , f ree 
q u a r k s , and neut r ino osc i l l a t ions 
w e r e d i s c u s s e d at the con fe rence . 
A l l o f t hese t o p i c s w e r e o f c o m m o n 
in teres t t o b o t h as t r ophys i c i s t s and 
par t ic le phys i c i s t s . 

In i ts in fancy t he Un ive rse w a s 
p robab l y a ho t s o u p of qua rks and 
l ep tons , c lose ly resemb l ing the c o n ­
d i t i ons c rea ted in ve ry h igh ene rgy 
par t ic le co l l i s ions . One o f t he in t r igu ­
ing c o n n e c t i o n s b e t w e e n par t ic le 

'Inner Space-Outer Space ' was the theme 
of a recent workshop hosted by the 
Fermilab theoretical astrophysics group. 
Symbolizing this merger of the two frontiers 
of physics is this superposition of 
photographs of a galaxy and of particle 
tracks from a bubble chamber. 

phys i cs and c o s m o l o g y is the p o s s i ­
b i l i ty t ha t m o s t o f the m a s s in t he 
Un ive rse res ides in a y e t - t o - b e - d e ^ 
t e c t e d sea o f e l emen ta ry par t ic les 
w h i c h are rel ics o f t he ear l iest m o m ­
en ts o f t he Un ive rse . Marc Dav is 
(Berkeley) gave an o b s e r v e r ' s v i e w 
of t he large scale s t ruc tu re in the Un i ­
v e r s e , and J a y Gal lagher (Kit t Peak 
Nat iona l Obse rva to r y ) p resen ted the 
ev idence tha t t he re are m o r e t o ga l ­
ax ies t han m e e t t he e y e : pe rhaps 
m o s t o f t he m a s s in a ga laxy is no t in 
t he f o r m o f s ta rs . If s o , it p r o b a b l y 
ex i s t s in a dark spher ica l ha lo , p o s s i ­
b ly c o m p r i s e d o f exo t i c re l ics. S i m o n 
W h i t e (Ar izona) s u m m a r i z e d the re­
su l ts o f numer ica l s imu la t i ons o f t he 
f o r m a t i o n o f s t ruc tu re (galax ies, 
c l us te rs , etc.) in m o d e l un iverses 
w i t h d i f fe ren t t y p e s o f e l emen ta ry 
par t ic les as t he ' da rk m a t t e r ' . Based 
u p o n c o m p a r i s o n o f t he s imu la t i ons 
and the o b s e r v a t i o n s w h i c h w e r e 
d i s c u s s e d by Dav i s , t he p re l im inary 
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People and things 

conc lus ion is t ha t t he dark m a t t e r is 
p robab l y no t m a s s i v e neu t r i nos , bu t 
m i g h t be m o r e exo t i c par t i c les such 
as ax ions or one of t he par t i c les f r o m 
the ' s u p e r s y m m e t r i c z o o ' . On t he f i ­
nal day o f t he c o n f e r e n c e , J . D . B jo rk -
en (Fermilab) d i s c u s s e d the p r o s ­
pec t s f o r actual ly p r o d u c i n g , at p re ­
sen t or fu tu re acce le ra to rs , s o m e o f 
>the m o r e exo t i c (not ye t k n o w n t o 
exist ) par t ic les w h i c h have been s u g ­
g e s t e d as cand ida tes f o r t he dark 
ma t te r . 

In t he 15 th cen tu r y , Cope rn i cus 
s u g g e s t e d tha t t he ear th is no t at t he 
cen t re o f t he solar s y s t e m . Bruno in 
the 16 th cen tu ry t o o k t he Cope rn i -
can idea one s tep fu r the r w h e n he 
w r o t e t ha t the re are ' . . . i nnumerab le 
suns , and an inf in i te n u m b e r o f 
ear ths revo l ve a round t h o s e s u n s . . . ' 
In t he 2 0 t h cen tu ry , it w a s d i s c o v ­
e red tha t our so lar s y s t e m is no t at 
t he cen t re o f our o w n ga laxy , and 
t ha t our ga laxy is bu t one o f b i l l ions in 
the Un ive rse . A t t he Fermi lab con fe r ­
ence , equal ly .heret ica l t heo r ies w e r e 
pu t f o r w a r d in w h i c h the Un ive rse w e 

^pbserve m igh t we l l be on ly one 
a m o n g m a n y , t ha t the re m a y be 
m o r e than th ree spat ia l d i m e n s i o n s , 
and tha t t he ma t t e r o f w h i c h w e are 
m a d e (neu t rons , p r o t o n s , e lec t rons) 
m a y no t be the d o m i n a n t f o r m o f 
m a t t e r in t he Un ive rse . It is j us t p o s ­
s ib le t ha t one of t hese u l t ima te ex­
t e n s i o n s o f the Copern i can pr inc ip le 
w i l l be c o n f i r m e d by h igh ene rgy ex­
p e r i m e n t s at Fermi lab or e l s e w h e r e . 
W e all hope tha t t he in t rep id p h y s i ­
c i s ts and a s t r o n o m e r s w o r k i n g in 
th is f ie ld fa re be t te r t han Bruno ( w h o 
w a s bu rned at t he s take in 1600 )1 

On the platform at the closure ceremony 
for the CERN Intersecting Storage Rings on 
26 June, left to right: Herwig Schopper, 
Kjell Johnsen, Viki Weisskopf, Giorgio 
Bellettini and Gunther Plass. 

The return of the key 

The symbolic act of the return of 
the ISR key culminated the closure 
ceremony for the CERN Intersecting 
Storage Rings on 26 June. The 
key had passed from Werner Hei-
senberg (a theorist) to Edoardo 
Amaldi (an experimentalist) when 
the ISR was inaugurated in 1971. 
It returned from Giorgio Bellettini 
(the last Chairman of the ISR Exper­
iments Committee) to Viki Weiss­
kopf (doyen of theorists) who as 
Director General of CERN in the 
early 60s did much to promote 
the construction of the ISR. 

In his speech, Weisskopf claimed 
that the ISR, by virtue of tremen­
dous technical success, had 
'changed the landscape of high 
energy physics'. As a conse­
quence, all future projects for 
achieving higher energies involve 
colliding beams. He quoted Rabi 

on the jump in energies that the 
ISR made possible... The ISR does 
not just ask questions of Nature, 
it grabs Nature by the throat and 
forces her to speak. ' 

Kjell Johnsen, who led construc­
tion of the machine, reviewed its 
record-studded history of technical 
achievements. From the first ideas 
of Donald Kearst and Gerry O'Neill 
in the USA in 1957, it was a spec­
tacular journey to the world record 
luminosity of 1.4 x 1032 per cm2 

per s, to 57 A in a single beam, 
to loss-rates of only one particle 
in a million per minute, to 60 hour 
continuous runs, to stochastic 
cooling... 

Herwig Schopper thanked all 
who had contributed to these suc­
cesses and Weisskopf concluded 
with an exhortation to cherish 
CERN's double role — a place of 
scientific excellence and a symbol 
of the United States of Europe. 
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On people 

Fourth recipient of the Einstein 
Prize is Viktor Weisskopf. This 
award was established in 1979, 
the centenary year of the birth of 
Albert Einstein, when its first reci­
pient was cosmologist Stephen 
Hawking. Subsequently it has been 
awarded to Swiss economist T. 
Wahlen and British applied mathe­
matician Sir Hermann Bondi. The 
prize is in recognition of achieve­
ments in science and general cul­
tural development, 'in the spirit of 
Albert Einstein'. 

Astronomer Martin J. Rees of 
Cambridge (UK) received the 1984 
Dannie Heineman Prize for Astro­
physics at the June meeting of the 
American Astronomical Society. 
The award recognized his 'pro­
found contributions to the theory 
of galaxy formation and the theory 
of jets and superluminal effects in 
radio sources'-. 

At the Annual Meeting of the Nor­
wegian Physical Society, held at 
the University of Bergen in June, 
Bj0rn Wiik received the 1984 par­
ticle physics prize awarded by 
computer manufacturer Norsk 
Data. He received the prize for his 
outstanding work in elementary 
particle physics, particularly his 
contribution in the TASSO group 
at the PETRA storage ring of the 
German DESY Laboratory which 
saw evidence for the gluon, the 
mediator particle of strong interac­
tions. 

Born in Eidslandet, Western Nor­
way, Wiik is professor at the Uni­
versity of Hamburg, adjoint profes­
sor at the University of Bergen and 
project leader for the supercon­
ducting proton ring of the HERA 
electron-proton collider now under 
construction at DESY, Hamburg. 

At its meeting in June, CERN Coun­
cil reappointed R. Klapisch as Di­
rector of Research for three years 
from July 1984 and appointed 
Bernard Hyams as EP Division 
Leader for three years, also from 
July 1984, succeeding Alan 
Wetherell. J. Andersson was reel­
ected Chairman of the Finance 
Committee for a third period of 
one year and R. Turlay was reap­
pointed Member of the Scientific 
Policy Committee, both from July 
1984. 

The US Universities' Research As­
sociation (URA) has announced 
that Maury Tigner of Cornell has 
been selected as Director of the 
research and development effort 
to prepare a design for the new 
US high energy physics facility — 
the Superconducting Super Collider 
(SSC). The US Department of Ener­
gy is currently considering support 
of an R and D effort and conceptual 
design phase for this project. 

URA, a consortium of US and 
Canadian universities which also 
acts as the governing body of Fer­
milab, was selected by DOE to 
coordinate the interim management 
of the R and D and conceptual 
design effort for the SSC. Within 
URA, an SSC Board of Overseers, 
chaired by Boyce McDaniel of Cor­
nell, supervises and assists with 
this work. 

UK Review calls for views 
on high energy physics 

In March of this year, the UK Advi­
sory Board for the Research Coun­
cils, together with the UK Science 
and Engineering Research Council, 
set up a Review Group, chaired by 
Sir John Kendrew, to look at future 
British participation in particle phy­
sics. The review was launched by 
Sir David Phillips, Chairman of the 

ABRC, and John Kingman, Chair­
man of the SERC, in the context 
of concern about inadequate fund­
ing for a wide range of science 
and engineering disciplines within 
a fixed national science budget. 
The funding of particle physics, 
and in particular the UK contribu­
tion to CERN, takes a significant 
slice of this budget and is therefore 
a rather obvious target in times of 
financial difficulty. (The UK Science 
Budget for 1984-85 is £ 550 mil­
lion, of which £ 279 m goes to the 
SERC. £ 53 m of this goes to par­
ticle physics, including £ 36 m for 
the annual CERN contribution.) 

It is not the UK Government itseh 
which has initiated the review and 
the Science Minister, Sir Keith 
Joseph, has made it clear that, 
should there be any recommenda­
tion for change to the present sit­
uation, it would be the subject of 
full consultation with the UK's oth­
er European partners in CERN. 

There is understandable appre­
hension that the review is taking 
place under a financial ceiling for 
all UK science. However there is 
no apprehension at the prospect 
of the review itself. It is a healthy 
phenomenon that the vitality and 
the contributions (broadly so de­
fined) of the different branches of 
science should be examined from 
time to time by responsible people. 
And a review of particle physics 
could hardly be better timed. The 
subject has never been more 
buoyant and CERN's standing has 
never been higher. In addition, the 
glorious tradition of UK physicists 
in the science and technology of 
particle physics is sustained today 
with top quality participation in all 
aspects of CERN's work. 

The Review Group has issued 
an open invitation for the 'submis­
sion of evidence' citing five topics 
in particular: 
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— the standing of the UK's contri­
bution to experimental high energy 
particle physics research; 
— the relevance of experimental 
high energy particle physics to the 
totality of British science and the 
education and training of young 
scientists and engineers; 
— the intellectual, technical and 

'industrial 'spin-off from high ener­
gy particle physics; 
— the standing of CERN and the 
advantages and disadvantages of 
such centralized international facil­
ities; 
— new areas, or grossly under­
funded existing areas, of science 
and engineering research that 
would benefit from a significant 
increase in funding. 

All submissions should be for­
warded to the Secretary of the 
Review Group — Dr. Keith Root, 
Room 5/37, Elizabeth House, York 
Road, London SE1 7PH UK. 

SNS acceleration 

protons were accelerated to 550 
MeV in the Spallation Neutron 
Source at the Rutherford Appleton 
Laboratory in June. This was the 
maximum available energy at that 
time, given the number of installed 
radiofrequency cavities (four of the 
six required to take the protons 
to their design energy of 800 
MeV). Just over 1012 protons 
reached the peak energy. It is 
hoped to achieve neutron produc­
tion at 550 MeV for the first time 
at the end of this year. 

Meetings 

After the success of the initial 
round of physics at LEAR, CERN's 
new Low Energy Antiproton Ring, 
it is only natural for physicists to 
look ahead at further exploitation 
of LEAR after the installation of 

the proposed ACOL antiproton 
collector to improve CERN's anti-
proton facilities. A LEAR Work­
shop 'Physics with Low Energy 
Cooled Antiprotons in the ACOL 
Era' is being organized in La Plagne 
in the French Alps from 20-27 
January 1985. Those wishing to 
participate should write to J.-M. 
Richard, c/o Mrs. A. M. Bugge, 
Workshop Secretariat, CERN-DG, 
1211 Geneva 23, Switzerland. The 
scientific programme covers ma­
chine developments, new detec­
tors, proton-antiproton interac­
tions, spectroscopy, rare decays, 
antiproton-nucleus interactions, 
and 'new ideas'. 

After the successful Workshop on 
Laser Acceleration of Particles held 
at the Los Alamos Laboratory in 
1982, a Second International 
Workshop is being hosted by the 
University of California at Los An­
geles (UCLA) from 7-18 January 
1985. The idea is to focus the 
efforts of the high energy, plasma 
and laser communities on the ex­
ploration of laser techniques for 
future ultra high gradient accelera­
tors. 

In addition to media accelerators 
(plasma beat wave and inverse 
Cherenkov accelerators), far field 
accelerators (inverse free electron 
accelerator), near field accelerators 
(grating and two-beam accelera-

The first particle physics detector to be 
built in the People's Republic of China and 
installed at a Western accelerator has been 
successfully tested in the Meson Bottom 
test beam at Fermilab. The device is the 
muon detector for Fermilab experiments 
636/745 and is based on extruded 
aluminium proportional tube counters. 
A joint effort by a group at the Institute for 
High Energy Physics Beijing, led by Xu 
Shaowang and a group at the 
Massachusetts Institute of Technology led 
by Irwin Pless, the modules were built and 
tested in China and then assembled at 
Fermilab into an eight-plane array, 
interleaved with steel. Seen here in front 
of the detector in the test beam : (standing) 
Mao Chengsheng, Tai Yongsheng, Seog 
Oh, Don Goloskie, and John Harton, 
(kneeling) Thornton Murphy, Xu Shaowang, 
Mark Mars. 

tors) and possible new schemes, 
working groups will also be set up 
in accelerator technology and laser 
technology. 

For applications and further infor­
mation, contact Chan Joshi, UCLA 
Electrical Engineering, 7731 Boelter 
Hall, or Thomas Katsouleas, UCLA 
Physics Department, 1-130 Knuds-
en Hall, both at Los Angeles, Cal­
ifornia 90024, USA. Attendance 
is limited to 100 and applications 
should be received by 1 October. 

The Sixth International Symposium 
on Polarization Phenomena in Nu­
clear Physics will be held from 26-
30 August 1985 at Osaka, Japan. 
Further information from Dr. H. 
Sakai, Research Centre for Nuclear 
Physics, Osaka University, Miho-
goaka, Ibaraki, Osaka 567, Japan. 
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C E B A F ( f o r m e r l y N E A L ) 

The Continuous Electron Beam Accelerator Facility (CEBAF) 
invites applications for posit ions of 

ACCELERATOR PHYSICISTS 
and 

ACCELERATOR ENGINEERS 
at this new facility for electro-nuclear research. CEBAF is a 
4 GeV, high intensity, CW electron accelerator facility proposed 
for Newport News, Virginia. The anticipated complet ion date is 
1990. CEBAF is planned as a user oriented facility to be operated 
for the US Department of Energy by the Southeastern Universi­
ties Research Associat ion. It wil l be a single purpose facility 
dedicated to research in electro-nuclear physics, w i th special 
emphasis on the exploration of the role of quarks and gluons in 
nuclear structure. The training of graduate students will be an 
essential part of its mission. 
Appl icants for posit ions as Accelerator Physicists or Engineers 
should have an advanced degree in physics or engineering, but 
need not have accelerator experience. Some will have the oppor­
tunity to receive one-the-job training at existing laboratories. 
Appl icants for posit ions as Sr. Accelerator Physicists or Engi­
neers should have extensive accelerator experience ; managerial 
experience would be an asset. Senior posit ions may have tenure 
at a SURA institution. 
Please send a curriculum vitae, list of publications, and the 
names of three references to : 

Prof. J a m e s S. M c C a r t h y 
Director of C E B A F 
D e p a r t m e n t of Physics 
Univers i ty of Virginia 
Char lot tesvi l le , V A 2 2 9 0 1 

CEBAF is an affirmative action/Equal Opportunity 
Employer. Applications from non-US citizens are invited. 

KERNFYSISCH VERSNELLER INSTITUUT 
GRONINGEN 

THE NETHERLANDS 

Post-doctoral Position 
in 

Theoretical Nuclear Physics 
T h e K .V . I , has a p o s i t i o n at a p o s t - d o c t o r a l level ava i lab le 
f o r a y o u n g nuc lear t h e o r i s t . T h e ini t ia l a p p o i n t m e n t w i l l 
be f o r a p e r i o d o f t w o y e a r s . P r o m o t i o n t o a p e r m a n e n t 
p o s i t i o n t he rea f t e r is n o t e x c l u d e d . T h e a p p o i n t m e n t w i l l 
be w i t h F .O .M . , t h e N e t h e r l a n d s F o u n d a t i o n f o r Funda ­
m e n t a l Research o n M a t t e r . 

T h e K e r n f y s i s c h Ve rsne l l e r I ns t i t uu t is a na t iona l r esea rch 
i ns t i t u te in nuc lear p h y s i c s , j o i n t l y s p o n s o r e d b y t h e U n i ­
v e r s i t y o f G r o n i n g e n a n d b y F.O.IV1. It has a b r o a d expe r ­
imen ta l a n d t heo re t i ca l r esea rch p r o g r a m o n nuc lear 
s t r u c t u r e and h e a v y - i o n p h y s i c s . 

A p p l i c a n t s f o r t h e a b o v e - m e n t i o n e d p o s i t i o n are re ­
q u e s t e d t o s u b m i t , as ear ly as p o s s i b l e bu t n o t later t h a n 
N o v e m b e r 1 , 1 9 8 4 , a cu r r i cu l um v i t a e , l ist o f p u b l i c a t i o n s 
a n d t h e n a m e s o f t h ree p e r s o n s w h o can p r o v i d e l e t te rs 
o f r e c o m m e n d a t i o n , t o : 

Pro f . A . v a n d e r W o u d e 
K e r n f y s i s c h V e r s n e l l e r I n s t i t u u t 
Z e r n i k e l a a n 2 5 
9 7 4 7 A A G r o n i n g e n 
T h e N e t h e r l a n d s . 

Research With 
High Energy Heavy Ions 
Brookhaven National Laboratory 

The Nuclear Chemist ry Group in the Chemistry Depart­
ment at Brookhaven National Laboratory seeks appl i­
cants for posit ions at the postdoctoral and junior scien­
tific staff levels for a new research program of studies of 
nuc leus -nuc leus co l l i s ions at re lat iv is t ic energ ies . 
Injection of heavy ions from the Tandem Van deGraaff 
Facility into the Alternat ing Gradient Synchrotron will 
permit f ixed target studies to be made at energies up to 
15 GeV/A. 

Appl icants must have a background in experimental 
nuclear science. Exper ience with studies of proton-
nuc leus or nuc leus-nuc leus react ions us ing on-l ine 
counter techniques and computer-based data acquisi­
t ion systems is desirable. A resume that includes the 
names of three references should be sent to: 
A.P. Wolf, Chai rman 
Chemistry Department 
Brookhaven Nat iona l Labora tory 
Associated Universit ies, Inc. 
Upton, Long Island, NY 11973 
An Equal Opportunity Employer m/f 

b n l 
doaoo 

Brookhaven National Laboratory 
Associated Universities Inc. 

U N I V E R S I T Y O F O X F O R D 

Temporary Lecturer 
in Physics 

The Un ive rs i t y w i s h e s t o a p p o i n t a t e m p o r a r y 
lec turer in t h e D e p a r t m e n t of Nuc lear Phys ics. 
The ho lder w i l l be expec ted t o j o i n t he research 
p r o g r a m m e of t he expe r imen ta l par t i c le phys ics 
g r o u p w h i c h is e n g a g e d in e x p e r i m e n t s at CERN, 
DESY, and FERMILAB, and in a search fo r p r o t o n 
decay. 

The a p p o i n t m e n t is f o r t h ree years . Salary w i l l be 
w i t h i n t h e range £ 7 1 9 0 - £ 15 0 8 5 (under 
rev iew). It is expec ted t h a t a co l lege assoc ia t i on 
w i l l be a r ranged . 

A p p l i c a n t s , g i v i ng t h e names and addresses of 
t w o referees ~ w h o s h o u l d be inv i ted t o w r i t e 
i m m e d i a t e l y - s h o u l d be sen t t o 

M r . M . S . G A U T R E Y 
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 
K e b l e R o a d 
O X F O R D O X 1 3 R H / U K 

so as t o ar r ive by 15 th S e p t e m b e r 1 9 8 4 . Fur ther 
i n f o r m a t i o n m a y be o b t a i n e d f r o m Mr. M.S. 
Gautrey. 
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S u p e r c o n d u c t i n g M a g n e t s for M e d i c a l I m a g i n g 

CRYOGENICS SPECIALIST 
Oxford c£16k 

* * M P £ PIANUNG&REAUSATION 

You develop new ideas 
and you r o w n pa t en t s f o r p ro f i t ab le i n v e s t m e n t s . 

W e r e a l i s e 

t o g e t h e r w i t h the i nven to r p ro jec ts in t h e f ie ld of 

e lec t ron ic a n d m e c h a n i c a l d e v i c e s . 

Our success is based on a ba lanced s t r a tegy c o n ­

s ider ing research and d e v e l o p m e n t as we l l as mar ­

ke t i ng . 

M P E P L A N A G 

C H - 8 0 0 4 Zur ich 

T e l . 0 1 / 4 4 2 1 4 5 

a s k for d e J o n g e 

Is it t ime fo r you to move t o a c o m p a n y where personal 
con t r i bu t ion and indiv idual f lair are no t on ly appreciated 
bu t actual ly encouraged? Ox fo rd Magne t Techno logy is 
just such an organ isat ion. 

Part of the Ox fo rd Ins t ruments Group , one of the UK's 
most successful advanced techno logy companies , w e 
n o w require a Senior Cryogenics Engineer to jo in a small 
innovat ive team develop ing cryogen ic storage vessels 
and refr igerat ion equ ipment fo r MR I magnet systems for 
use in medical scann ing . 

Ideally you wi l l have considerable exper ience in some of 
the fo l l ow ing f ie lds: 

• L o w tempera ture heat t ransfer 

• Cryogenic vessel design 

• Refr igerat ion equ ipment to 4.2K 

• Heat exchanger design 

Benef i ts inc lude pension and life assurance scheme, 
permanent health insurance, f ree B U P A , help w i t h 
re locat ion, and new cus tom-des igned premises in the 
Oxfordshi re count rys ide . Please send CV's t o : 

Marion Taylor (CER/100) 
Oxford Magnet Technology 
Wharf Road, Eynsham 
Oxford 0 X 8 1 BP 
Tel: (0865) 880880 

O X F O R D r j ) 
M A G N E T T E C H N O L O G Y 

A MEMBER OF THE OXFORD INSTRUMENTS GROUP 

A n a l y s e u r d e s p e c t r e P O L A R A D 6 3 2 C 

G a m m e de f r é q u e n c e : 100 kHz ... à 

2 GHz 

Un seul p o t e n t i o m è t r e de rég lage 

pour t o u t e la g a m m e de f r équence 

M o d e « p h a s e - l o c k » pour u t i l i sa t ion 

en bande é t ro i t e 

Dé f in i t i on 3 0 0 Hz et 1 dB 

Grande d y n a m i q u e 

M é m o i r e d ig i ta le de l ' image 

Grande sens ib i l i té , l im i te de bru i t 

- 1 2 0 d B m 

Représentat ion générale 

et service 

pour la Suisse 
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New books for graduates and research workers from 
Oxford Science Publications 

Theory of neutron scattering from 
condensed matter 2 v o l u m e s 

S t e p h e n W . L o v e s e y , R u t h e r f o r d A p p l e t o n L a b o r a t o r y 

A complete revision and up-date of the standard text by Lovesey and Marshall, The theory of neutron 
scattering, incorporating 40 percent new material, including: 

• new chapters on quantum fluids, multi-component fluids and diffuse scattering 
• a greatly expanded bibliography 
• more examples to elucidate theoretical models 
• recent review articles and a list of books dealing with particular specialist applications 
Topics include elastic and inelastic events in scattering from nuclei (volume 1), and electron plasmas and 
magnetic ions (volume 2). 
International Series of Monographs on Physics 
Volume 1: 0 19 852015 8, 270pp., 23 line illustrations Volume 2: 0 19 852017 4, 310pp., 38 line illustrations 
£30 each, Clarendon Press, to be published November 1984 - place your order now. 

Gauge theory of elementary 
particle physics 

T a - P e i C h e n g a n d L i n g - F o n g L i 

This new text will provide researchers and workers in high energy physics with a practical introduction to the 
principal ideas in gauge theory and their applications to elementary particle physics. 

• Covers recent advances in the increasingly important area of the application of gauge theory to elementary 
particle physics. 

• Technique and methodology approached via simple exposition backed up by many illustrative examples. 
• Derivations, some of well-known results, presented in sufficient detail to make the text accessible to 

readers entering the field for the first time. 

0 19 851956 7, Cloth, £35 0 19 851961 3, Paper, £15 544pp., 130 line illustrations, Clarendon Press, August 84 

Concepts of particle physics V o l u m e 1 

K u r t G o t t f r i e d a n d V i c t o r F . W e i s s k o p f 

This book has developed from a course originally given at CERN. It presents the theoretical concepts necessary 
for an understanding of present day particle physics, together with some indication of the experimental 
phenomena these theories are intended to explain. 
It reviews non-relativistic quantum mechanics and atomic physics, and develops relativistic quantum fields 
theory and the other theoretical concepts necessary to make sense of the subnuclear world of quarks, leptons, 
and gauge fields. 0 19 503392 2, £16, 180pp., 39 line illustrations, August 1984 
Make sure you don't miss these important new works. Order your copies now - from your usual supplier, or 
in case of difficulty, send your order to Oxford University Press, 116 High Street, Oxford, O X l 4BZ, England. 

Order Form Please supply me with: 
copy/ies of Theory of neutron scattering from condensed 
matter, Volume 1, at £30 each 
copy/ies of Theory of neutron scattering from condensed 
matter, Volume 2, at £30 each 
copy/ies of Gauge theory of elementary particle physics, 
Cloth edition, at £35 each 
copy/ies of Gauge theory of elementary particle physics, 
Paper edition, at £15 each 
copy/ies of Concepts of particle physics at £16 each 

Please add £1.75 per volume ordered to your payment to cover 
postage and packing. 
R e t u r n t o : O x f o r d U n i v e r s i t y Press, 
116 H i g h St reet , O x f o r d , O X l 4 B Z , E n g l a n d . 

I enclose my cheque for £ . 
Access/Visa 

Card no: 

Please charge £ _ _to my credit card 

. Expiry date: 

Signature:. . Date: 

Name:_ 

Address: 

If your credit card account address is different to your delivery address, 
please fill in below: 
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Now, for the first time, high energy 
resolution f rom PIN silicon photodiodes 

used as nuclear counters 
T h e n e w S 1 7 2 3 s i l i con p h o t o d i o d e p rov ides PMT's . Thus , t h e S 1 7 2 3 o c c u p i e s a smal l 
t h e l ow j u n c t i o n c a p a c i t a n c e a n d h i g h 
s h u n t res i s tance n e e d e d for h i gh s p e e d 
r e s p o n s e a n d l ow no ise . T h e UV r e s p o n s e 
is pa r t i cu la r l y su i t ab le fo r use w i t h B G O 
a n d o t h e r sc in t i l l a t i on crys ta ls . A sens i t i ve 
a rea g rea te r t h a n 1 0 0 m m 2 is p r o v i d e d in 
a v e r y c o m p a c t package . 

Th i s n e w d e t e c t o r is less t h a n 3 m m 
t h i c k c o m p a r e d w i t h 6 0 m m o r m o r e fo r 

f rac t i on of t h e space , a n d cos ts a b o u t half 
as m u c h w h e n u s e d w i t h t o d a y ' s so l i d 
s tate amp l i f i e rs . 

A p p l i c a t i o n s i n c l u d e sc in t i l l a t i on d e t e c ­
t i on in t h e f i e lds of h i g h e n e r g y phys ics , 
m e d i c a l d i agnos t i c s a n d indus t r ia l i ns t ru ­
m e n t a t i o n . H a m a m a t s u e n g i n e e r s w i l l 
m o d i f y t h e S 1 7 2 3 o r o t h e r d e t e c t o r s t o 
m e e t y o u r n e e d s . 

© 1983 Hamamatsu 

Call or write for product bulletin and prices. 

H A M A M A T S U 
HAMAMATSU CORPORATION • 420 SOUTH AVENUE • MIDDLESEX, NEW JERSEY 08846 • PHONE:(201) 469-6640 

International Offices in Major Countries of Europe and Asia. 
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L'ordinateur personnel IBM 
répond exactement aux exigences 
de votre secteur d'activité. 
Ou du vôtre. 
Ou du vôtre. 
Ou du vôtre. 

L'ordinateur 
personnel IBM 
destiné aux techniciens, 
ingénieurs et 
scientifiques. 

Bien que les secteurs technique et scientifique soient des do­
maines où les activités diffèrent notablement les unes des autres, 
on peut utiliser partout le même outil de travail : l'ordinateur 
personnel IBM. 

Car, si l'ordinateur personnel IBM est extrêmement per­
formant, il est également polyvalent et s'adapte par conséquent 
facilement aux exigences des techniciens, des ingénieurs, des ma­
thématiciens, des chimistes, des physiciens, des concepteurs, etc. 
Il offre, par exemple, la possibilité de connecter des appareils 
de mesure, de contrôle ainsi que des capteurs. Il dispose d'un 
microprocesseur 8088 à 16 bits auquel on peut ajouter un pro­
cesseur en virgule flottante 8087. Il est en mesure d'exécuter 
des graphiques, en couleurs si besoin est, comprend les lan­

gages de programmation APL, Pascal, FORTRAN et BASIC, ainsi 
que le C et le Cross-Assembler. Des adaptateurs de commu­
nication (asynchrone, binaire-synchrone, SDLC) lui permettent 
d'échanger des données avec d'autres ordinateurs. 

Ces facilités de communication ne sont d'ailleurs pas réservées 
à l'ordinateur personnel IBM. Elles se retrouvent sur tous nos 
produits de traitement des informations destinés aux secteurs 
technique et scientifique. Un avantage décisif lorsque le volume 
de travail s'accroît ou lorsque le besoin se fait sentir de disposer 
d'un système d'information intégré. 

L'ordinateur personnel IBM répond non seulement à vos 
exigences, mais il est également prêt pour affronter l'avenir. 

Avenir compris 
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NUKEM supplies 

f 

Mechanical Components for High Energy Physics 
NUKEM GmbH, Hanau - NUKEM has been awarded a contract for the fabrication 

^ and supply of more than 30,000 ultra high vacuum flanges for the dipole and 
quadrupole chambers of the CERN Large Electron-Positron Storage Ring. The con­
tract, awarded in May 1984, was won against strong international competition. 
This contract follows on from other work performed by NUKEM for various customers: 

Special Steel Vessels 
Ultra High Vacuum Chambers 
Beam Tube Liners 
Cryostats for Supra-Conducting Components. 

NUKEM has delivered equipment fabricated in its modern workshops by highly 
qualified personnel to most of the major research centres and universities in Europe. 1 

NUKEM has fabricated equipment from a variety of metal alloys, such as 1 
Inconel 600 mmm 
Incoloy825 ^ J N l * . 
Hastelloy - ^ — 

Monel 
Zirkaloy 
Titanium 
Hafnium 
Niobium. 

Thus, 
NUKEM's 
ability to 
fabricate 
components 
for high energy 
physics, with 
extreme demands 
regarding welding 
techniques, machining 
standards and quality 
assurance, has an eminently 
solid basis. 

>; 
f \ 

iSil 
MM 

lllil|H||lll|J| 

iliiiiiiliiiiij 

. • t > . 

Iljllj 

c ° v e r lid o f a 20 m3

 P ' 

^ K a r l s r u h e , K / K R e s e a r c h C e n t r e 

NUKEM GmbH • Postfach 110080 • D-6450 Hanau 11 • Tel. (06181) 58-0 • Telex 4184113 nukd 



R e c o r d e r s f o r e v e r y a p p l i c a t i o n 
Common properties 
(SE 120, SE 420, SE 430) 
• Response t ime 0.5 s 
• Accuracy 0 .5% 
• Vol tage measuring ranges f rom 10 m V to 100 V 

(variable f rom 1 mV) and f rom 100 m V to 2 5 0 V. 
Current measuring ranges f rom 0.1 m A to 1 A. 
Temperature measuring ranges for thermocouples of 
types J a n d K (linearised characteristics, cold junct ion) 

• Electronic limit cu t -ou t 
• Chart drive by quartz-contro l led stepper motor 
• Chart speeds f rom 3 c m / h to 60 cm/h-e lec t r . chart 

posi t ioning 
• Recording w i t h ink or felt pen at choice 
• L o w p o w e r consumpt ion 
• L o w we igh t - i n t eg ra ted carry ing- / t i l t ing handle 

SE 120 
• Single- a n d dual -channel f latbed recorder 
• Recording w i d t h 2 5 0 m m 

SE 420 
• Single- a n d dual -channel vertical recorder 
• Recording w i d t h 2 5 0 m m 

SE 430 
• O n e - , t w o - a n d three-channel vertical recorder 
• Recording w i d t h 120 m m 

Pen Sync 
Compensat ion, contro l led by micro­
processors, of pen displacement w i t h o u t 
loss of in format ion in modular construc­
t ion , w i t h evaluat ion of max imum a n d 
min imum values a n d averaging (digital 
filter); can be subsequent ly buil t into 
recorder (no addi t ional case). 

Transient 
Recording 
Digital storage up to five 
channels a l lows recording 
of rapidly chang ing ana ­
log signals up to 150 kHz. 
Transient recording w i t h 
the SE 4 6 0 series is as easy 
as convent ional recor­
d ing- jus t p lug- in a proper 
transient measuring unit. 

SE 460-Series 
• VT- or X Y j . . . Y 5 - o p e r a t i o n at you r choice 
• Recording w i d t h 2 5 0 m m 
• Accuracy 0 .3% 
• Response t ime 0.3 s, for X-axis 0.4 s 
• Electronic limit cu t -ou t 
• Plug-in a n d modu le technique th roughou t , easy retro­

fit, extremely easy to service 
• Vol tage ranges f rom 0.05 m V to 2 0 0 V - a n d f rom 10 

m V to 20 m V 
• Current ranges f rom 1 m A - t o 20 m A - t o 2 A . 

Temperature measur ing units for thermocoup le (line­
arized cold j u n c t i o n compensation) a n d Pt 100 resis­
tance thermometer (2-, 3- , 4-core vable at choice). 
Calibrated zero, suppression manual a n d automatic, 
logarithmic recording 

• 12 chart speeds f rom 1 c m / h up to 60 c m / m i n ; Quar tz -
control led stepper moto r 

• Electronic Paper posi t ion ing, fo rward / reversed, 
progressive 

• Roll charts a n d fo ld ing pack generally prov ided, D I N -
paper, 32 cm long 

• Chart desk t i l t ing ou t 45° for comfor t of mark ing 
• Event mark ing (needle pulse) for each channel 

Printer (SE 462/463) 
Alphanumer ic pr inter w i t h display o n thermosensit ive 
paper, o n left h a n d side of chart, of 60 m m w i d t h , up to 
24 signs per line, 5 x 7 po in t matrix, a n d mark ing trace. 
Printed display of the set measuring parameters and of 
the t ime, w i t h o u t external accessories, or respectively, of 
entered texts w i t h o u t interfer ing w i t h the ana log recor­

d ing via serial inter­
f a c e - V 2 4 or 20 m A 
current loop, also control 
and interrogat ing (sam­
pling) funct ions. 

GOERZ, 
METRAWATT1 

M E T R A W A T T 
Felsenrainstrasse I • CH-80S2 Zurich • Tel. 01-302 35 35 

1700 Fribourg • Tel. 037-247757 
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Ci^€=**=i . " t= . ± E l l e c t r o n ± S y s t e m s S A C E S 

Let us introduce the most compact PDP 1 1/70 : 

This CAHAC (IEEE 583) packaged workstation of fe rs the following s p e c i f i c a t i o n s : 

s ing le boàrû computer ACC 2186: 

- DEC J - Î1 one chip processor with PDP 11/76 performance 

- console in t e r f ace at up to 38.4 KBauds 

- fas t 128 Kbytes dual -por t memory 

- t rue mult iprocessor s t r u c t u r e , 

i in i -backplane BP 2134: 

- 4 dual s l o t Q22 bus format 

- optional ETHERNET in t e r f ace (BEQNA) 

- optional GPIB (IEE-48B) i n t e r f ace 

- optional memory extensions and per ipheral i n t e r f a c e s , 

disk subsystem DSK 2135: 

- 18 Mbytes high speed Winchester disk 

- optional floppy d isc or streamer for back-ups. 

Typical app l i ca t ions inc lude: 

- on - l ine ààtà reduct ion systems 

- second level t r i g g e r processors 

- pulse height ana lys i s systems 

- monitoring systems in d i f f i c u l t environment 

- por tab le high speed data loggers 

- laboratory automation systems 

* PDP,J11,RSX are r eg i s t e r ed trademarks of DEC 

This system outperforms top of range micros and runs standard DEC software.The normal configurat ion runs 

RSX-11N with BASIC,CATV,FORTRAN and PASCAL.Moreover the software can be developped at the VAX host computer 

level and down-line loaded for execution in the local workstat ion. 

At C E S , tomorrow 7s systems are available NOW 

For more information contact us, or your local CES r e p r e s e n t a t i v e : 

1213 Peti t-Lancy 1 70,route du Pont-Butin Case Pos ta le 122 

Tel:(022) 92 57 45 Telex: 421320 CES-CH 

Belgium: Canberra Posi t ronika Tel:(54)321611 

North America: Bytech Eng. Vancouver Tel:(664)9804131 

France: AB+B Tel:(76)905540 

South Germany: Silena Tel:(060)554021 

I t a l y : Silena Tel:(02)7490565 

Switzerland 

CIMTIVE ElECTRIDIt SYSTEMS 
Netherlands: Canberra Pos i t ronika 

Japan: Toyo Corp. 

North Sermany: PCP 

England: Nuclear En te rp r i ses 

Tel:(046)416355 

Tel:(03)2790771 

Tel:(040)802646 

Tel:(073)5212121 



NKT ELEKTRONIK 
CREATES 
THE SOLUTION OF 
TOMORROW 

NKT Elektronik is in the forefront in digital optical 
tele, TV and data transmission, plus fibre optical 
measuring instruments and fibre optical cables — 
thanks to . a unique cooperation between NKT, 

the Technical University of 
Denmark and the Danish 

Teleadmmistrahons. 

NKT ELEKTRONIK is solidly based within the 
- NKT Group, one of the largest in Denmark. 

/ ^ ^ ^ r T n e Group is divided into five sectors: 
' z_ Telecommunication, Energy, Installation, 

/ =L ==â Non Ferrous Metals and Steel. 

NKT g f l of Copenhagen 

Please contact us for further information. 

Elektronik 
B r 0 n d b y v e s t e r v e j 95, 2600 Glostrup, Denmark 
Phone: + 4 5 2 96 26 88, Telex: 33 761 nktron dk 

Telefax: + 4 5 2 63 13 20 

In technology 
a lways a s tep a h e a d 

Laboratory digital display unit with special functions 
Auxiliary power 110/220 V AC, 24 V DC 
Readout LED/LCD 3 Vi place, 416 place 
One or two channel input 0 . . . 10 V, 0(4)... 20 mA 
Additional outputs 0 . . . 10 V, 0(4)... 20 mA, BCD parallel 
Additional functions: Peak value memory, limit 
contacts, differentiation, square root law 
transfer unit, multi-channel, magnification. 

DIE 
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Composite Shielding Materials 

For • POWER REACTORS 
• RESEARCH REACTORS 
• PARTICLE ACCELERATORS 
• ISOTOPE SOURCES 

BASE MATERIALS: Ref ractor ies, Polyethylenes, 
S i l icones, Clays. 

ADDITIVES: Hyd rogen , Bo ron , L i t h i um, Lead, C a d m i u m , 
Rare Earths. 

FORMS: Br icks , Slabs, Cy l inders , B lankets , Pellets, 
Casks, Castables, Pipe Shie lds. 

OUR 25TH YEAR OF SHIELDING DESIGN AND MANUFACTURING 

SEND FOR COMPLETE CATALOG 

REACTOR EXPERIMENTS, INC. 
963 Terminal Way, San Carlos, CA 94070-3278 
415/592-3355 • TELEX: 345505 (Reactex SCLS) 
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Well-founded informations give 
you a personal lead in any 
project management. Take for 
example 

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

Carbon fiber 
construction elements 

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 25 years' experience and 
know how through successful 
collaboration with field specia­
lists. 

Stesalit AG 
Kunststoffwerk 
CH-4249Zullwil/SO § 
Telefon 061/80 06 01, Telex 63182 S 

Direction: 20124 MILAN - Italy Production: DC Generators Spark Gaps 
Via E. Oldofredi, 43 Impulse Generators Voltage Dividers 
Phone: 02/6887045 Filter and Discharge Equipments for test and 
Telex: 330420 PASVIL I Capacitors. research Laboratories 
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E l e c t r i c a l P r o d u c t s 

a n d S e r v i c e s for CERN 

DETENDEURS 
p o u r h a u t e e t f a i b l e p r e s s i o n 

d e g a z e t l i q u i d e 

d é t e n d e u r s à r é g l a g e m a n u e l , t r è s g r a n d e p r é c i ­
s i o n a v e c s o u p a p e d e d é c h a r g e 
d i v e r s e s e x é c u t i o n s 
P r e s s i o n d e 0 - 1 0 0 0 b a r 

d é t e n d e u r s à d ô m e 

g r a n d d é b i t d a n s p e t i t e p r e s s i o n d i f f é r e n t i e l l e 

d i v e r s e s e x é c u t i o n s 

d é t e n d e u r a i n s i q u e s o u p a p e d e s é c u r i t é p o u r 
f a i b l e p r e s s i o n d e g a z 5 - 2 1 0 m b a r 
b o î t i e r e n a lu o u i n o x 
m e m b r a n e e n v i t o n o u P T F E 

D e m a n d e z la d o c u m e n t a t i o n 

• High voltage and low voltage 
electrical installations. 

• Electric and electronic assemblies. 

• Engineering and construction. 

• Indoor and outdoor switchgear for 
ail voltages. 

• Control and monitoring systems. 

• Instrumentation and process control. 

A 
NATIONAL ELEKTRO (Suisse) S A 
Suisse subsidiary of National Elektro A/S, Norway. 

8, Chemin Rieu 
CH-1208 Geneva 

Tel . : (022) 82 45 21 
Int. C E R N : 2387 

Air or ga: 
^ Input 

l e t y o u r 
£ f i n g e r s 
" c l o t h e 
r e a d i n g 

• I The Shaw 
I I Automatic 
• K Dewpoint 

Meter is unique. 

Somatic 
Is there water 

indryairorgas? Now you can 
have the answer fast, exact 
and automatically. 

Nothing cou ld be simpler. 
1. Sw i tch on. 
2. Place f inger t ip over out let 
3. Chamber head r ises. 
4. Read dial. 

No more Thermometers -
Graphs - Pumping -
cool ing - recoa t ing or 
mathematical gymnast ics. 

The Shaw Automatic Dewpoint Meter 

Look at these unique 
fea tures : Bat tery check 
sw i tch - d i a l readings on air 
or gas i r respect ive of f low 
r a t e - Automat ic dry d o w n 
and ca l ibrat ion - P o r t a b l e -
Government tes ted for safe 
use in hazardous areas. 

G*Pelectronic Ltd 

Bernerstrasse 1 8 2 
C H 8 0 6 4 Z u r i c h / S w i t z e r l a n d 

Tel. : 0 1 / 6 4 4 5 55 P. Euler 
Telex: CH 8 2 2 3 8 2 GPEL 
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© S T Ô H R 
A R M A T U R E N 

FLOWMETERS 

Cal ib ra ted and n o n -
ca l i b ra ted i n s t r u m e n t s f o r 
l iqu ids and gas 

Ava i l ab le f r o m our s t o c k 
in Zu r i ch 

H e r a e u s 
Quartz glass 

type 1100 

lenses, mirrors, 
cuvettes, hatches, 
disks, prisms, 
rods, tubes 

Triple prism in isotopic and homogeneous 
SUPRASIL quality, deposited on the moon in 
a retro-reflector-system as part of the 
Apollo program. 

A s k f o r f u r t h e r i n f o r m a t i o n 

Oer l î koners t rasse 8 8 
te l . 0 1 / 3 1 1 4 0 4 0 

C H - 8 0 5 7 Zur i ch 

V a l v e s 

f o r 

L E P 
We ask for 

your enquir ies. 

We are construct ing 
and fabr icat ing valves 
cor respond ing to your 

speci f icat ions — from 
+ 600° C to - 2 6 9 ° C 

leakage rate 
< 1 0 - 9 mbar l/sec. 

Q t M h r D r o r * i c i n n guaranteeing security and 
O I U I I I r i t 2 U I 5 > I U M quality in nuclear reactors 

F X Stôhr GmbH & Co. 
Armaturenwerk KG 
Provinostr. 22 • Postf ach 1118 69 
D-8900 Augsburg 11 
Fernruf (0821) 553094 
Fernschreiber 05-33528 stoehd 

H e a t i n g , v e n t i l a t i o n a n d air c o n d i t i o n i n g s y s t e m s f o r 
c iv i l a n d indus t r ia l fac i l i t i es . 

San i t a ry , f i r e f i gh t i ng s y s t e m s a n d o v e r p r e s s u r e 
un i t s . 

Fan co i l s s y s t e m s f o r indus t r ia l bu i l d ing o r c o m b i n e d 
s y s t e m s f o r o f f i ce bu i l d ing o r d w e l l i n g un i t s . 

F u m e s a n d v a p o r s e x h a u s t s y s t e m s , v e n t i l a t i o n s y s ­
t e m s f o r w o r k s h o p s , f a c t o r i e s a n d t u n n e l s . 

Re f r i ge ra t ion s y s t e m s f o r gene ra l i ndus t r ia l use rs . 

D i f fe ren t s y s t e m s f o r nuc lear i n d u s t r y inc lud ing air a n d 
f l u i ds t r e a t m e n t a n d d i s t r i b u t i o n . 

Heat e x c h a n g e r s . 

P ressure v e s s e l s . 

F i l ters f o r c o l l e c t i o n o f f o r e i g n m a t t e r s c o n t a i n e d in 
f l u i ds . 

Heat t e c h n o l o g y e q u i p m e n t a p p r o v e d b y ISPESL -
RINA - L L O Y D REGISTER - B U R E A U V E R I T A S . 

C l Z j I i r i S I t X l 
i i i i i v i i s m i o o s.r.i. 

Head Office: C.so Orbassano, 402/14-10137 Torino 
Tel.: 30.96.666 (5 lines in automatic selection) 
Telex: 221.530 OLIDO I 
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SCINTILLATORS 
• Polyvinyltoluene 
•Acrylic 
• Liquid 
• Custom Fabrication 
• Light Guides 
• Wavelength Shifters 
• Accessories 

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

C O N T A C T 

n a t i o n a l , 
d i a g n o s t i c s 

198 R T E . 206 S O U T H 
T E L E X 6 8 5 8 0 8 3 

S O M E R V I L L E , N .J . 08876 
( 2 0 1 ) 8 7 4 - 8 6 9 6 

Advertisements in CERN COURIER 
Format A 4 Monthly publication 
All advertisements are published in both English and French 
editions. Second language versions accepted wi thout extra 
charge. 

Space 
(page) 

Vi 
y 2 

7 4 

Actual size (mm) 
width by height 

1 8 5 x 2 6 5 
1 8 5 x 1 3 0 

9 0 x 2 6 5 
90 x 130 

Cost per insertion (Swiss Francs) 

insertion 

1630 

9 0 0 

5 1 0 

1580 

8 7 0 

4 8 0 

insertions 

1530 

8 5 0 

4 6 0 

10 
insertions 

1430 

8 0 0 

4 4 0 

Supplement for: 
— each additional colour 
— Covers: 
Cover 3 (one colour) 
Cover 4 (one colour) 
Publication date 
Closing date for 
positive f i lms and copy 

1 5 0 0 SwF 

1 9 3 0 SwF 
2 5 7 0 SwF 
1 st of month of cover date : 

1 st of month preceding cover date 
The cost of making f i lms and of 
translation for advertisements are 
charged in addit ion. 

Screen (offset) 60 or 5 4 Swiss ( 150 English) 
Advert isements cancelled after 1 st 
of month preceding cover date wi l l 
be invoiced. 

Advert is ing space is l imited to 5 0 % of contents and insertions 
are selected on a str ict f i rst-come first-served basis. 
These rates are effective for the year 1984. 

All enquiries t o : 
Micheline FALCIOLA / CERN COURIER -
C H - 1 2 1 1 Geneva 2 3 Switzerland 
Tel. (022) 8 3 41 0 3 Telex 2 3 6 9 8 

CERN 

C E I M C O U R I E R 

A unique advertising medium for 
scientific and technical equipment 

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 magaz ine of h igh ene rgy phys ics . D i s t r i bu ted 
t o all t h e ma jo r Labora to r ies of 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 of 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 rmat ion media 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 t h e 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 — every ­
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 of 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 ies of 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, Da resbu ry and R u t h e r f o r d in t he 
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 
in t h e U S S R , KEK in J a p a n , T R I U M F in Canada and 
Pek ing in China. 

T h e 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 h e U S A is a b o u t $ 4 0 0 mi l l ion . 
The re is s imi lar expend i tu re in t h e Sov ie t Un ion . 

CERN C O U R I E R is t h e w a y in to all h igh energy 
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 
you 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 
COURIER. 

All enquiries to : 
Advert is ing Manager 
Miche l ine Falciola 
C E R N C O U R I E R 
C E R N 
C H - 1211 G E N E V A 2 3 
T e l . (022) 8 3 4 1 0 3 
Telex 2 3 6 9 8 
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O ï i a r a 

S c i n t i l l a t i o n 

G l a s s , 

T y p e S C G - l 

Five times the light output of lead 
glass...and a reasonable cost. 

Our new SCG-1 scintillation glass has a per volume cost 
roughly 50% higher than SF5 lead glass, but less than 10% 
of the cost of sodium iodide. Resistance to radiation dam­
age is 100 times better than lead glass. 

SCG-1 Characteristics: 
Radiation Length (cm) 4.35 
Refractive Index (nd) 1.603 
Density (g/cm3) 3.36 
Linear Coefficient of 
Thermal Expansion (100-300°C) 

(10-7°C) 108 
Stimulation Wavelength (nm) 375 
Fluorescent Wavelength (nm) 429 
Fluorescent Life Time (n. sec) 80 
Light Output 5.0 times as high as SF5 

SCG-1 must be protected from strong ultraviolet light, like 
sunlight and mercury lights. 
Finely polished pieces ready for use in counters are made 
to your size and shape specifications including square, 
rectangular, hexagon, and disc shape. 
Please contact us for further information and a proposal. 

OHARA OPTICAL GLASS, INC. 
10 Shawnee Drive • Watchung, N e w Jersey 0 7 0 6 0 • U.S.A. 

( 2 0 1 ) 7 5 3 - 0 1 2 0 T E L E X : 2 1 9 9 9 5 O H R A U R or 8 3 3 3 4 8 

••••BBi 
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— N E W — N E W — low cost 

H V S 1 3 2 - 3 2 c h a n n e l s 

h i g h v o l t a g e p o w e r s u p p l y 

Specifications : 
- 3 k V or 7 k V 
- 0 , 5 V s t e p s 
- 0 , 0 0 2 % °C 
- 1 0 u A t o 3 m A progr . 
- 3 0 m V R M S r ipp le 
- v e r y easy loca l o r 

r e m o t e c o n t r o l s (RS 2 3 2 ) 

our NI M products : 
- Q u a d A N D / O R 
- Log ic d e l a y 
- S c a l e r 2 5 0 M H z 
- F a n - o u t 
- D i s c r i m i n a t o r 

A l l d a t a f o r al l c h a n n e l s as d i s p l a y e d ! 

f 
S W I S S M A D E 

Please w r i t e o r p h o n e 
f o r i n f o r m a t i o n o r f o r d e m o n s t r a t i o n : 

N I T R O N I C W e y e r n w e g 3 5 
C H - 2 5 6 0 N i d a u , t e l . ( 0 3 2 ) 5 1 6 8 1 0 

Serrated Gaskets 
T h e s e g a s k e t s have a solid steel c o r e 

faced with graphi te 

perfect for all p r e s s u r e s a n d t e m p e r a t u r e s 

KEMPCHEN can s u p p l y y o u : 
We are specia l is ts in al l gaske t ing p rob lems . 
Ou r laborator ies are a lways seek ing n e w so lu t ions 
fo r y o u r p rob lems . 
Our eng ineers shal l be p leased to advise y o u , 
please con tac t t h e m . 
KEMPCHEN: O p t i m u m so lu t ions fo r gaskets , 

pack ings and c o m p e n s a t o r s 

kemOchenANeber AG 
i C H - 4 3 4 9 R H E I N S U L Z 

Telephone 
Telex 

0 6 4 / 6 4 1 7 51 
9 8 2 265 kwa ch J 

Pour vos imprimés 
consultez 

les 

PRESSES CENTRALES 
LAUSANNE SA 

7, r u e de G e n è v e T é l é p h o n e 021 2 0 5 9 0 1 
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L I N D A P T E R U N L I M I T E D 
The applications of Lindapter are, quite literally 

unlimited. 

That's quite a claim to make for any product. 
But, in the case of Lindapter, it's true - even we 
don't know the full list of uses. 

) Lindapter is simply an altogether more 
cost-effective alternative to the conventional 
nut and bolt - a universal system of fixing, in fact. 
Our range is now so extensive that you can fix 
every kind of factory or on-site application without 
drilling or welding- so you save time and money. 

Whatever you want from a fixing system -
availability, cost effectiveness, performance, 
flexibility - Lindapter can provide it. And you'll 
find it in our catalogue. Send for your copy now. 

ATE... LINDAPTER UPDATE... LIND 

Visit our stand at the 
British Exhibition of 
Measurement Control and 
Automation Equipment 
9th-12th October 1984 

STAND NO.1 

Lindapter, Lindsay House, Saltaire Rd, Shipley, 
West Yorkshire, England. Tel: England 0274 586251. 

Yes, I want to save time and money - send me the . 
Lindapter catalogue immediately. CCS 

Name 

Position . 

Company _ 

Address _ 

Lindapter, Lindsay House, Saltaire Rd, Shipley, West Yorkshire, England. Tel: England 0274 586251 

Tel. 

Ifndciptcr 

ORGANISATION EUROPEENNE 
POUR LA RECHERCHE NUCLÉAIRE 

EUROPEAN ORGANIZATION 
FOR NUCLEAR RESEARCH 

MOVING? 

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.) 

D C ^ I I I A T C H 

D A I A / C D C I I D D I V 

A n y e n q u i r i e s r e g a r d i n g s u b s c r i p t i o n s 
s h o u l d b e a d d r e s s e d t o : 

Monika WILSON 
CERN COURIER/CERN 
1211 Geneva 23 Switzerland 

Our 21 sets of 
regulated power supplies 
work on a 24 hours basis 
to supply most of the parts 
of the cyclotron of 
Louvain-la-neuve. 

100W to 500 kW; to ±1.10" 5 

some since 1975. 

tel. (02) 520 45 76 
telex 22 674 b 

rue doct De Meersman,37, B1070 Bruxelles 
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The DIR-1 Works All Night 
without a Grumble 

Prev ious ly you n e e d e d a t e c h ­
nic ian to check da ta ne tworks 
as s o m e o n e had to set up tes t -
loops and see that the test s i g ­
nal w a s correct . T h e DIR-1 can 
n o w do every th ing the t e c h ­
nic ian d id and more . T h e DIR-1 
has bui l t - in in te l l igence and 
can be ope ra ted 24 hours a d a y 
f rom a cent ra l cont ro l cen t re . 
It is part icular ly cos t -e f fec t ive 
w h e n used at n ight . 
T h e DIR-1 is c o n n e c t e d to the 
input of a D T E and is t r ans ­
parent to norma l da ta traff ic. To 
init iate test and d iagnos t ic p ro ­
cedu res it uses an add ress 
wh ich is set internal ly by the 
user. T h e DIR-1 is so intel l igent 
it wil l not be ac t iva ted by no rma l 
da ta traff ic. 
T h e DIR-1 has the fo l low ing 
capab i l i t ies : 
* Au tomat i c ne twork d i a g n o s ­
t ics 
* Fault local isat ion 
* Ac ts as a D T E dur ing ins ta l ­
lat ion 
* Measu res avai labi l i ty , error 
rat io and sys tem de lay t ime 

T h e DIR-1 is o n e of the modu les 
in our D N E - 2 0 0 0 Data Ne twork 
D iagnos t i cs S y s t e m , but can 
a lso be used for d iagnos t i cs in 
its o w n r ight. It is ideal for s y n ­
c h r o n o u s , charac te r -o r ien ted 
ne tworks , (e .g . B S C mul t ipoint ) 
and a lso for all o ther ne tworks 
wh i ch are t ransparen t to char ­
ac te r -o r ien ted cont ro l . 

i — x 
Information Coupon 
Please send more info about * 
• The DIR-1 § 
• data network diagnostics w 

Name 

Company 

Street 

Town/City 

Country 

Tel 

Wandel & Goltermann 
(Schweiz) AG 
Postfach 254 
CH-3000 Bern 25 
Tel. (031)42.66.44 
Telex 32112wago ch 

How to visit CERN 
Comment visiter le CERN 
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 commentées ont lieu seulement le samedi, à 9 h. 30 
et/ou à 14 h. 30. Elles durent environ trois heures et sont 
gratuites. La limite d'âge minimum imposée est de seize ans. 

Please w r i t e or cal l : C E R N 
Ecrire ou t é l é 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 or /ou 8 3 4 1 0 2 
T e l e x 2 3 6 9 8 
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Ready in 3 minutes! 
A new record for 
helium leak detectors. 

A n d the HLT 100 Leak Detector f rom 
Balzers offers even more outstanding 
f e a t u r e s . . . 

• No l iquid n i t rogen needed. 

• Au tomat i c cont ro l , w i t h amazing ease of 
operat ion. 

• Mounted on castors f rom max imum 
mobi l i ty. 

• Short pump ing and test ing t imes for fast 
location and repair of leaks. 

• Eleven sensit ivi ty ranges and except ional 
zero stabil i ty. 

• Rugged construct ion using proven 
Balzers' componen ts - f r om the 
t u r b o p u m p to the mass spectrometer. 

. For ful l detai ls about these and the other 
superior benef i ts of the new Balzers Hel ium 
Leak Detector, just send us the at tached 
card. 

w e touilcT y o u r 
e l e c t r o n i c e q u i p m e n t 

BERGOZ - CROZET - 0 1 1 7 0 GEX, France (50) 4 1 0 0 89 
Electronic Equipment Manufacturing 

Balzers Aktiengesellschaft Arthur Pfeiffer 
FL-9496 Balzers 
Fiirstentum Liechtenstein 
Tel (075) 44111 
Telex 77 841 bag fl 

Vakuumtechnik Wetzlar GmbH 
Postfach 1280 
D - 6 3 3 4 Asslar 
Tel. (06441) 8021 
Telex 4 8 3 859 vacpf d 

HLT 100 Balzers Helium Leak Detector 

Name: 

Company/institution : 

Position/department: 

Address: 

Town : _ Post code: 

DN172 A 
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High Vacuum Chamber Section 

CERN: Main Bending Types A & B 

1/̂  MBB i 

High v a c u u m c h a m b e r s . Spec ia l sec t i on p ipes . 

C ryogen i cs . Engineer ing C o n s t r u c t i o n in s ta in less -

s tee l , T i t a n i u m , Has te l loy , Incone l , Copper . S ta in ­

less-s tee l A ISI 3 1 6 LN DIN 1. 4 4 2 9 . L o w magne t i c 

pe rmeab i l i t y . 

Send enqu i r ies . 

PROCURA 
I M P I AIM T I S . R . L . 

Via dei Gua rne r i 1 4 

I 2 0 1 4 1 M i l a n o , I ta ly . 

Phone 0 2 / 5 3 9 0 . 2 8 1 / 5 6 9 2 . 1 2 2 . 

C a b l e P R O C U R A M A , M I L A N O I T A L Y 

Publicité dans le COURRIER CERN 
Format A 4 Publication mensuelle 
Les annonces paraissent simultanément dans chacune des deux 
éditions anglaise et française. Les insertions dans la deuxième 
langue sont publiées sans supplément. 

Espace 
(page) 

7 i 

y 2 

y4 

Surface utile (mm) 
largeur x hauteur 

1 8 5 x 2 6 5 
1 8 5 x 1 3 0 

9 0 x 2 6 5 
9 0 x 1 3 0 

Prix par insertion (en francs suisses) 

insertion 

1630 

9 0 0 

5 1 0 

3 
insertions 

1580 

8 7 0 

4 8 0 

insertions 

1530 

8 5 0 

4 6 0 

10 
insertionj 

1430 

8 0 0 

4 4 0 

Supplément: 
— pour une couleur 
— pages de couverture: 
Couverture 3 (1 couleur) 
Couverture 4 (1 couleur) 
Date de publication 
Délai de réception des 
f i lms positifs et textes 

1500 Fr. s. 

1930 Fr. s. 
2 5 7 0 Fr. s. 
1 e r du mois 

1 e r du mois qui précède 
Les frais de fabrication des f i lms et 
de traduct ion des annonces sont 
facturés à part. 

Trame offset 60 ou 54 suisse ( 1 50 anglaise et 
française) 
Les annulations parvenues après le 
1 e r du mois précédent ne sont pas 
prises en considération. 

La publicité est limitée à 5 0 % du volume de la publication. 
Les commandes seront satisfaites dans l'ordre strict de leur 
réception. 

Ces tarifs sont valables pour l'année 1984. 

Pour toute demande de renseignements, s'adresser à : 

Micheline FALCIOLA / COURRIER CERN - CERN 
CH-1211 GENÈVE 2 3 SUISSE 
Tél. (022) 8 3 41 0 3 Télex 2 3 6 9 8 
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X P 2 0 0 8 

a n d X P 2 0 1 2 

c o n t r i b u t e i n U A 1 a n d U A 2 

p p C E R N e x p e r i m e n t s w i t h 

S t a b i l i t y 

L i n e a r i t y 

B B Q i t y 

C o n s i s t e n c y 

R e s o l u t i o n 

E c o n o m y 

A complete range of modern PMTsfor industry and physics 

P M T 

c a t h o d e 
n u m b e r 

o f 
s t a g e s 

s tab i l i ty 
pu lse 

l ineari ty 
( m A ) 

resolut ion 
1 3 7 C s 

(%) 

P M T 
0 

( m m ) 
t y p e 

n u m b e r 
o f 

s t a g e s 1 6 h / 0 , 3 u A 
(%) 

1-0,1uA 
(%) 

pu lse 
l ineari ty 

( m A ) 

resolut ion 
1 3 7 C s 

(%) 

X P 2 0 0 8 3 2 super A 10 1 1 2 0 0 8 
X P 2 0 1 2 3 2 bialkali 10 1 1 2 0 0 7,2 
X P 2 2 0 2 4 4 bialkali 10 1 1 2 0 0 7,4 
X P 2 2 1 2 4 4 bialkali 12 1 1 2 5 0 7,5 
X P 2 0 3 0 7 0 bialkali 10VB 0,5 0 ,8 4 0 * ) 7,2 
X P 2 0 5 0 1 1 0 bialkali 10VB 1 1 4 0 * ) 7,5 

*) with a specially tailored bleeder 
Matching the BBQ emission 
spectrum (BBQity), these PMTs 

meet the most critical parameter 
for system resolution: GAIN STABILITY. 

We've set the standard for over 20 years 

Philips Industries, 
Electronic Components 
and Materials Division, 
Eindhoven, The Netherlands 

Electronic 
Components 
and Materials 



INSTRUMENTE 
SOCIETE DE PROMOTION 

AVI [A 
EQUIPMENT England 

. Hydroformed Bellows 
f \ vacum components 

CH. GABUS 
Q u i c k connect patented 
clampSoVacum components 

REINHDLn 
CHARLES REINHOLD Ing. 

Edge welded 
diaphragm Bellows 

1, Chemin du Lac 
— ftADVAr — CH-1290 VERSOIX, Switzerland 

^ / ^ m x Tel. (022) 55 24.23 

M i c r o p o s i t i o n i n g 
with linear and rotary 
positioners. Available 
with micrometer or no 
backlash worm gear 
drives. Suitable for hor i­
zontal or vertical mount­
ing. These modular 
units can be combined 

with Piezo, Stepping Motor 
or DC Motor Drives 

translators B l^^^^^^^^^^^^B 
for generation and mea- W^S^^^^^^^^^^^U 
variations to below I WB^^^^^^^^^^^^m 
0,01 pm. Stepping motor I a ^ H P ^ ^ H H 
drives with resolution I ̂ Ê^Ê^^^mijÊB^Sm 
up to 4000 steps/revo- • BF^B ÉÊ^m mmk*^ 

controls with B f i | ^ B B ^ H M | | ^ H H 
EC-Bus interface, pro- • B B ^ ^ ^ ^ ^ W 
grammable. 

DC Motor drives for microposit ioners; motorized micro­
meter drives; DC power supplies. 

Bleichistrasse 8 

© Poly science AG ïïSiïêFw 

This is an example of our spect rum of 
mul t lcomposi te conductors for highly 

sophist icated magnet designs. 

VJSL 

Hall 23 
Booth 23C52 

Electronica'84 
IVtiinchen 
13-17 November 1984 

VACUUMSCHMELZE GMBH « Gruner Weg 37 < D-6450 Hanau • Tel.: (06181) 362-1 s-9 
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Op-amp, low power, precision, fast...? OP-32! 
W e c h a n g e d t h e o l d g a m e of «low p o w e r or p r e c i s i o n or s p e e d » . O P - 3 2 , t h e n e w e s t 
m e m b e r of o u r b i g f a m i l y of m i c r o p o w e r o p - a m p s , h a s p r o g r a m m a b l e s u p p l y c u r r e n t 
f r o m 1 p A t o 2 m A . A s s p e e d v a r i e s d i r e c t l y w i t h s u p p l y c u r r e n t , t h e f r e q u e n c y 

^ r e s p o n s e c a n b e m a t c h e d t o t h e a p p l i c a t i o n r e q u i r e m e n t . A t 1mA t h e b a n d w i d t h is 
10 M H z . A n d o f f se t is l ess t h a n 3 0 0 p V , g a i n fa r o v e r 1 m i l l i o n . O P - 3 2 r u n s o n s i n g l e o r 
d u a l s u p p l y , f r o m 3 . . . 30 V o r ± 1 . 5 . . . ± 1 5 V. O l d e r b r o t h e r O P - 2 2 , a l s o p r o g r a m m a b l e , 
is s l owe r , b u t a l s o n e e d s o n l y o n e - f i f t h t h e c u r r e n t - it c a n e v e n run o n s o l a r c e l l s . 
C o u s i n s O P - 2 0 a n d OP-21 a re f i x e d - c u r r e n t S i n g l e s , d r a w 5 5 / 2 3 0 j a A a n d h a v e s l e w 
ra tes of 0 . 0 5 / 0 . 2 5 V / p s , a n d g a i n o v e r a m i l l i o n . O P - 2 2 0 / 2 2 1 a re Twin v e r s i o n s of 
O P - 2 0 / 2 1 , a n d O P - 4 2 0 / 4 2 1 e v e n Q u a d s . A f i n e f a m i l y i n d e e d ! M e e t t h e m a l l , a s k fo r 
t h e i r c o m p l e t e Da ta S h e e t s ! 

B o u r n s ( S c h w e i z ) A G , 6 3 4 0 B a a r 

Tel . 0 4 2 / 3 3 3 3 3 3 Te lex 8 6 8 7 2 2 

M i . 
A BOURNS 
SUBSIDIARY 
STA. CLARA 
CALIFORNIA 

Precision 
Monolithics 
Incorporated 

Partout où l'œil 
ne peut accéder.. 

E n d o s c o p e s 
f lexibles 
à f ibres d e v e r r e 
pour l'inspection directe de corps creux 
non accessibles aux yeux. 0 3-14 mm, 
longueurs utiles 0,5-12 m. Eclairage 
de l'objet par lumière halogène intégrée. 
Alimentation par pile et secteur. 

For optical 
interior inspections. 

horoscopes, 
fiberscopes. 

A s k f o r deta i ls . 

JJ3 TECHNOKONTROLLAG 
I 8049 Zurich, lmbisbuhlstr.144 Telefon 01 56 56 33 

1 

P0LIVAR S.p .A. 
Via Naro , 7 2 P.O. Box 111 
00040-POMEZIA (Roma) 
T e l . 0 6 / 9 1 2 1 0 6 1 T e l e x 6 1 1 2 2 7 PLVI 

Product line 

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

insulating tube c 

High vacuum proof and 
pressure resistant electri­

cal feedthroughs and in­
sulating tubes, produced in 

series or according to 
customers' specific requi­

rements; for high voltage, 
high current and measuring 

techniques in industry and 
research. 

0 * 9 o ° 

3 9 oo. <°r'ch feu 

Nos filtres sont des pro­
duits de qualité. Les tests 
de fuite au brouillard de 
paraffine sont les garants 
pour une utilisation avec 
de hautes exigences. 

Succursales, licenciés et représentations dans plus de 60 pays. 

L u w a 
Luwa SA 
Filtres + Equipement de Protection 
Kanalstrasse 5,8152 Glattbrugg, Téléphone 01/8101010 

R O T R O N I C POUR L'ÉLECTRONIQUE 

TELMAG 
Noyaux en bandes découpées 
selon B. S. 5347, DIN 41309, E C 329 

roironic ag 
^ 8040 Zurich, Badenerstr. 435, Tel. 01 -4923211 %m A 
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T h e E L T E C - V M E b u s - L i n e 

19" Housing TE84/68K 
Flexible and versatile VMEbus housing! 
8 or 20 slots for VMEbus boards 
unique I/O Bus concept supporting VMS & VMXbus 
5"- or 8" Floppy disk drives and/or 
5" Winchester drives in various configurations 
Power supply meeting all VMEbus Rev. B specs. 
Fan-cooled Power supply and card-cage 

Software: 
Oper atingsy stems : 
Single user: CP/M®-68K, UCSD®-Pascal 
Multi-user: OS-9/68000® (real time), 

Unix* and PDOS® in prep. 
Languages: 
Assembler, C-Compiler, Pascal-, Fortran-, Mc 
PEARL, C-basic Compiler, Basic Interpreter 

High Speed CPU Board 
with Floating Point Processor 
SAC-X/68K 
680X0 CPU, 8-, 12- or 16-MHz, FPP 
meeting IEEE Format, 64 Bit float, 
ADD < 10/usee, 64 KByte stat. CMOS 
RAM without wait states, 2 serial 
I/O lines sync/async, 1 Timer 24 bit, 
2x 8 bit parallel port, 4 (E)EPROM 
sockets QEDEC standard), 4 level 
Bus arbitration module, debug moni­
tor in 16 KByte EPROM 

Analog I/O Board 
ADDA-1/68K 
8 channel analog-digital converter, 
resolution 12 bits, conversion time 
8 //sec, 4 digital-analog channels 
12 bits, settling time 9 fjsec 

Parallel I /O Board 
APAL-1/68K 
2x24 inputs/outputs, max. output 
currency TTL 64 mA, LED-status 
display of each line, 2 timer modul­
es 24 bits, supports 4 different inter­
rupt levels 

RAM512-1/68K 
Dynamic RAM board with 2 Mbyte, 
1MByte, 512 KByte or 256 KByte, 
error detection via byte-parity, 
16/32 bit data bus for future use, 
260 ns access time, 380 ns cycle time in 16 K EPROM 

Single Board Computer 
with Floating Point Processor 
EUROCOM® 3 
680X0 CPU, 8- or 12 MHz, 1 MByte 
or 256 KByte dyn. RAM, Floppy 
controller for 5" und 8" disk drives 
single/double density, 2 serial 
I/O lines, battery backed CMOS 
real time clock, Debug monitor 

Colour Grafics Board 
GRAZ-3/68K 
Jumper selectable resolution 
512x512 or 512x256, 50/60 Hz re­
fresh rate, 8 colours/grey scales, 
fast vector generator, video output 
R-G-B TTL or 1 Vpp, software sup­
ported by EPROMs and listing 

Further boards in preparation! 

Representation in Swi tzer land: 

SPECTRA 
• • L A B 

Bruno R. Fricker, dipl.Phys. ETH 
Brunnenmoosstrasse 7, CH-8802 Kilchberg 
Telefon 01 - 715 56 40, Telex 53 249 

elektronik mainz 

Eltec Elektronik Mainz 
Galileo-Galilei-Strafie 
6500 Mainz 42 • Postfach 
Tel. 06131/50031 • Tx. 



D a s g u t e E n d e f u r B a n d k a b e l 

S p e e d y G 8 0 . 

Der neue Speedy G 80 Pfostenver-
binder mit dàzu passender Stift-
leiste entspricht DIN 41651, MIL-
C-83503 und BPO-D-2632. Damit 
kann Speedy G 80 mit alien ver-
gleichbaren Produkten am Markt 
gesteckt oder ausgetauscht werden. 

Gasdichte, korrosionsfeste Ver-
bindungen ohne Abisolieren her-
stellen. Einfach, zuverlâssig und 
kostensenkend anschlagen. Das 
sind die Vorzuge, die Speedy G 80 
bietet. 

Bei Speedy G 80 gibt es keine 
Fehlsteckungen: jedes Steckerpaar 
ist polarisiert. Die wahlweise Ver-
riegelungs- und Auswerf-Vorrich-
tung ermôglicht sicheres Kuppeln 
und leichtes, kontaktschonendes 
Trennen. Viele Kontaktoberflâchen 
sind erhâltlich, um die Forderun-
gen Ihrer Applikation zu erfullen. 
Und: Speedy G 8 0 kann selbstver-
stândlich mit all den zahlreichen 
Speedy-Bandkabeltypen von 
ITT Cannon verwendet werden. 

I i ! ! 

m p 

Mit Speedy G 80 wird Ihre Ferti-
gung noch rationeller. Ein guter 
Grund, mit unserem Beratungs-
ingenieur oder Ihrem nàchsten 
Cannon-Distributor zu sprechen, 
wenn Sie elektrische oder elektro-
nische Système schnell und kosten-
gunstig aufbauen wollen. 

Cannon Electric GmbH 
Buro Schweiz 
Herzogenmuhle 18 
8304 Wallisellen 
Tel. 01/8303888 

Ihr Cannon-Distributor: 
Kontakt-Systeme AG 
Gewerbestrasse 16 
CH-8132 Egg/Zurich 
Telefon 01/9840611 

I T T 



Fast 1 6 C h a n n e l C A M A C A D C 

Faster C o n v e r s i o n T i m e 

Fastest R e a d o u t S p e e d 

for High Rate Analog Data Acquisition Applications, Real Time Systems, 
Colliding Beam Diagnostics, and Energy Based Triggers in Particle Beam Experiments 
Now, an ADC system with enough precision (8 to 11 bits) to achieve high signal to noise ratios and wide dynamic range, 
but fast enough for real-t ime decis ions: An ADC System that can be used for test and proto-type work and then expand 
to a full scale data acquis i t ion systems. 

LeCroy introduces the System 4300 Fast Encoding and Readout ADC (FERA), our new high speed, low cost, high density, 
analog-to-digital conversion system. Flexible modular design permits growth f rom single 16-channel A D C modules in exist­
ing CAMAC systems, up to mult i-crate buffered instal lat ions with programmable real-t ime data processing. 

The Model 4300 16 Channel FERA combines fast parallel conversion wi th an opt imized readout scheme to achieve an 
extremely high data throughput rate. For example, if the 272 channels shown above contain 2 0 % val id data, they can be 
digi t ized into 11 bits, have the pedestals subtracted, and be read out into the memory every 16 microseconds. 

The Model 4302 Memory holds 16K of 16-bit words and can be loaded at 100nsec/word. An opt ional FERA Driver, the 
Model 4301, distr ibutes Gate, Clear and Test s ignals and includes a 12-bit DAC for cal ibrat ion and test ing. The crate may 
be control led by a Series 4800 CAB, Programmable CAMAC Processor wh ich can perform complex algebraic operat ions 
such as cluster f inding on the data as well as further data compress ion. 

For more information on FERA, contact your local sales representative. 

Rue Cardinal-Journet 27,1217 Meyrin 1-Geneva, Switzerland, 82 33 55. Offices: USA, 
(914) 425-2000; Heidelberg, W. Germany, (06221) 49162; Les Ulis, France, 
(6) 907.38.97; Botley, Oxford, England, (0865) 72 72 75. Representatives throughout 
the world. l e C r o y 



Mil 

WmSSSÊ' I 

The world's best power tubes 
are used in the world's most 
important scientific programs. 
Since 1971, when Varian EIMAC 
introduced the one megawatt X-
2159/8974, w e have been the 
world leader in design and man­
ufacture of high power tubes for 
scientif ic and c o m m u n c a t i o n 
applications. 

A m o n g the m a n y users of 
EIMAC tubes in high technology 
fusion research, particle accel­
eration and other state-of-the-
art investigations are: 

• European Organizat ions for 
N u c l e a r R e s e a r c h ( C E R N ) • 
Fermi National Accelerator Lab­
oratory • Stanford Linear Accel­
e ra to r C e n t e r • L a w r e n c e 
Berkeley Laboratory • Los Ala­
m o s N a t i o n a l L a b o r a t o r y 
(LAMPF and F M IT programs) • 

Oakridge National Laboratory • 
Princeton Plasma Physics Labo­
ratory • T R I U M F Labora tory 
(University of British Columbia) 
• GSI Darmstadt (FRG) « Culham 
Labora to ry (England) • C E A 
Fountenay-au-Rose (France) • 
Textor-KFA Julich (FRG) • GA 
Technology (Doublet-3). 

Power t u b e s deve loped and 
manufactured by Varian EIMAC 
used in the facilities mentioned 
include the 8973, 8974, X-2062K/ 
9009 and Y676A/9013 . T h e s e 
tube types will be joined by oth­
ers in development to meet new 
program requirements. 

More information is available 
from Varian EIMAC. Or the near­
est Var ian E lec t ron D e v i c e 

Group sales office. Call or write 
today. 

Var ian E I M A C 

301 Indus t r i a l W a y 
S a n Car los , C A 94070 
415 • 592-1221 

V A R I A N A G 
S t e i n h a u s e r s t r a s s e 
CH-6300 Z u g , Sw i t ze r l and 
Tel: (042) 23 25 75 
Telex: 868-841 

varian 
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