
Physics 
in collision 

lar ly t o sp read i n f o rma t i on o n t hese 
m a t t e r s and a b o v e all t o i n f o r m t h o s e 
respons ib le f o r t he techn ica l app l i ca ­
t i o n s , u rg ing t h e m t o ensure t ha t t he 
resu l ts o f sc ient i f ic resea rch , h o w ­
ever remarkab le t h e y m a y be , are 
never t u rned aga ins t m a n and are 
used on ly f o r t he c o m m o n g o o d by 
m e n and w o m e n insp i red w i t h t he 
g rea tes t love f o r m a n k i n d . 

In conc lus ion I w a n t t o m a k e a 
w i s h . It is t ha t sc ien t i s t s in the i r p r o ­
f ess i on m a y be c o n s t a n t l y a w a r e o f 
t he t r a n s c e n d e n c e o f m a n k i n d in t he 
w o r l d and o f t he t r a n s c e n d e n c e o f 
G o d ove r m a n , and tha t the i r ac t i ons 
m a y be gu ided by the i r a w a r e n e s s o f 
t he un iversa l s ign i f i cance o f the i r 
o w n d isc ip l ine and the un iversa l s i g ­
n i f icance o f b ro the r l y l ove , a y e a r n ­
ing f o r w h i c h w a s inst i l led in us par­
t icu lar ly by J e s u s . I w o u l d l ike t o 
repeat the appea l I m a d e at U N E S C O : 
' Y e s , t he fu tu re o f m a n w i l l d e p e n d 
o n his cu l t u re ! Y e s , w o r l d peace w i l l 

d e p e n d o n the p r e d o m i n a n c e o f t he 
sp i r i t ! Y e s , peace f o r m a n in the 
fu tu re w i l l d e p e n d on I cve . ' 

Reply by U. Vattani, 
Vice-President of CERN Council 

' W e w h o are assoc ia ted w i t h th is 
Ins t i t u t i on , w h o s e p u r p o s e it is t o 
c o n d u c t sc ient i f ic research o f a 
s t r i c t l y peacefu l na ture , have f o l ­
l o w e d y o u r m e s s a g e w i t h the 
g rea tes t in te res t , based as it is on 
the v i e w tha t sc ience is ' one o f t he 
pa ths t o f o l l o w in the d i s in te res ted 
search f o r t r u t h ' . Th is indeed is t he 
a im t o w h i c h phys ic i s t s are s t e a d ­
fas t l y d e d i c a t e d and in CERN's labor ­
a to r ies is t r a n s f o r m e d in to dai ly rea l ­
i ty . 

T h a t is w h y eve ryone w a s so 
m o v e d by the w a y in w h i c h y o u have 
p resen ted and ana lysed these ideas , 
and w e fee l par t icu lar ly h o n o u r e d 
tha t y o u shou ld have c h o s e n CERN 
as the p lace f r o m w h i c h t o b r o a d c a s t 
you r m e s s a g e t o the w o r l d . On be ­
half o f all t h o s e p resen t , on behal f o f 
the L a b o r a t o r y , i ts s ta f f , i ts Counc i l 
and i ts M e m b e r S ta tes , I have the 
honour t o exp ress t o y o u our d e e p 
g ra t i t ude . A l l o f us — phys i c i s t s , e n ­
g ineers , t echn ic ians , a d m i n i s t r a t o r s , 
d i p l o m a t s and po l i t ic ians al ike — 
have reaped great benef i t f r o m y o u r 
w o r d s as we l l as s t r o n g encou rage ­
m e n t t o pursue our co l lec t i ve re­
search ac t iv i t ies in a spi r i t o f qu ie t 
c o n v i c t i o n and humi l i t y . ' 

T h e 2 n d in te rna t iona l con fe rence 
'Phys ics in Co l l i s ion ' t o o k place in 
S t o c k h o l m f r o m 2 — 4 June . S o m e 
1 6 0 de lega tes f r o m all ove r t he 
w o r l d ga the red t o g e t h e r t o learn and 
t o d i scuss a b o u t t he m o s t recent 
resu l ts f r o m p r o t o n - p r o t o n , p r o t o n -
a n t i p r o t o n and e l ec t r on -pos i t r on c o l ­
l iders . T h e firsft con fe rence in th is 
ser ies w a s held in M a y 1 9 8 1 in 
B l a c k s b u r g , V i rg in ia , and nex t y e a r ' s 
m e e t i n g is schedu led f o r Lake C o m o , 
I taly. 

T h e i m p o r t a n c e o f basic f u n d a ­
men ta l research w a s s t r essed by 
Jan-Er ik W i k s t r o m , S w e d i s h min is ­
te r o f educa t i on and cul tura l a f fa i rs , 
in his o p e n i n g add ress . It is su f f ic ient 
t o s t a t e , sa id Mr . W i k s t r o m , t ha t t he 
ques t f o r k n o w l e d g e o f t he s t ruc tu re 
o f m a t t e r is par t o f our cu l ture and 
t h u s pure sc ience is an inev i tab le par t 
o f cu l tura l ac t i v i t i es . He cou ld a lso 
p r o m i s e t o S w e d i s h sc ien t i s t s an in ­
c rease o f t he s u p p o r t o f basic 
sc ience f o r t he nex t f isca l year . 

Hard sca t te r i ng p r o c e s s e s , in 
w h i c h t w o c o n s t i t u e n t s sca t te r or 
in te rac t , w a s t he sub jec t o f the f i rs t 
ta lk by N o r m a n M c C u b b i n . Recent 
resu l ts f r o m the CERN In te rsec t ing 
S t o r a g e Rings w e r e r e v i e w e d . It has 
recen t l y b e c o m e poss ib le t o s t u d y 
p r o t o n - a n t i p r o t o n in te rac t ions at t he 
ISR and a c o m p a r i s o n w i t h p r o t o n -
p r o t o n in te rac t ions w a s m a d e by 
Maur i ce J a c o b . D i f fe rences on t he 
f e w pe rcen t level are e x p e c t e d and 
o b s e r v e d f o r t he d o m i n a n t hadron ic 
f ea tu res . M o r e s izable e f fec t s are ex­
p e c t e d t o s h o w up w h e n the lumi ­
nos i t y is inc reased e n o u g h t o s t u d y 
l ep ton pair p r o d u c t i o n , e last ic sca t ­
te r i ng e tc . 

M u c h t i m e w a s d e v o t e d t o the 
m o s t recent resu l ts f r o m the exper i ­
m e n t s at t he CERN SPS p r o t o n - a n t i ­
p r o t o n col l ider . A l t h o u g h no n e w 
da ta has been t a k e n s ince last De­
c e m b e r , subs tan t ia l p r o g r e s s has 
been m a d e in t he ana lys is o f the 

2 6 8 CERN Courier, September 1982 



Presented at the Stockholm conference 
were these results from the UA5 experiment 
at the CERN SPS proton-antiproton collider. 
For selected events (pseudorapidity greater 
than 2), the observed charged particle 
multiplicity is shown for different numbers 
of produced photons. The region which 
would be populated by Centauro events 
(many charged particles and few photons) 
is shown shaded, showing that no Centauro 
behaviour is seen at 540 GeV. 

d i f fe ren t e x p e r i m e n t s . M a r t t i Pimia 
s u m m a r i z e d the s ta tus o f t he U A 1 
e x p e r i m e n t and s h o w e d t ha t t he 
t r ansve rse m o m e n t u m s p e c t r u m o f 
cha rged had rons f o l l o w s c lose ly t h e ­
ore t ica l p red i c t i ons up t o 10 GeV 
(see June issue , page 178 ) . Qua l i ta ­
t i ve a g r e e m e n t has been o b s e r v e d 
w i t h c o s m i c ray e x p e r i m e n t s in t ha t 
t h e t r ansve rse m o m e n t u m spec t ra 
are s teeper f o r e v e n t s w i t h l o w e r 
mu l t ip l i c i t y . Cor re la t ions are o b ­
s e r v e d , b o t h o f l ong and sho r t 
range. 

T h e U A 2 data w a s p r e s e n t e d by 
Peter Jenn i . Inc lus ive eta m e s o n p r o ­
d u c t i o n at 9 0 ° w a s e s t i m a t e d t o be 
0 . 5 5 t ha t o f neutra l p i o n s , and no 
s ign i f i can t s ignal o f d i rec t p h o t o n s 
w a s o b s e r v e d . Pre l iminary da ta 
w a s p resen ted on inc lus ive cha rged 
par t ic le p r o d u c t i o n at 9 0 ° as w a s an 
upper l imi t o n t he p r o d u c t i o n o f f ree 
qua rks . 

W o r k i n g t o g e t h e r w i t h t he U A 2 is 

t he U A 4 e x p e r i m e n t and the i r resu l ts 
w e r e p resen ted by Ber tus Koene 
(see a lso page 2 7 1 ) . A n t i p r o t o n - p r o -
t o n e last ic sca t te r i ng has been m e a s ­
ured in t he squared* m o m e n t u m 
t rans fe r range f r o m 0 . 0 5 t o 0 . 2 0 
G e V 2 w i t h a behav iour w h i c h ex t ra ­
po la tes n ice ly f r o m l o w e r energ ies . 
T h e y a lso gave a f i rs t p re l im inary 
resul t o n t h e a n t i p r o t o n - p r o t o n t o t a l 
c r o s s - s e c t i o n o f 6 6 ± 7 m b at t he 
n e w l y avai lab le co l l i s ion ene rgy o f 
5 4 0 G e V (see page 2 7 1 ) . 

Dav id W a r d s u m m a r i z e d t he m o s t 
recen t resu l ts f r o m the U A 5 expe r i ­
m e n t . N e w data w e r e p resen ted o n 
p r o d u c t i o n o f p h o t o n s and o f 
s t range par t ic les . T h e excess o f p h o ­
t o n s o v e r cha rged par t ic les in t he 
cent ra l reg ion can be exp la ined by 
a s s u m i n g an eta t o neutra l p ion ra t io 
o f a b o u t 3 0 per cen t . T h e inc lus ive 
s t range par t ic le spec t ra s h o w e d 
average t r ansve rse m o m e n t a s ign i f i ­
can t l y h igher than at l o w e r energ ies . 

Th i s cou ld be due t o an increase in 
c h a r m p r o d u c t i o n . 

T h e last ta lk on co l l ider resu l ts w a s 
g i ven by Narendra Y a m d a g n i w h o 
c o m p a r e d even t s t ruc tu re in co l l ider 
and c o s m i c ray e x p e r i m e n t s . One o f 
t he m o s t exc i t i ng resu l ts seen in c o s ­
mic ray e x p e r i m e n t s is t he so-ca l led 
Cen tau ro p h e n o m e n o n , e v e n t s in 
w h i c h a large n u m b e r o f seconda r i es 
are p r o d u c e d bu t w i t h no or ve r y f e w 
p h o t o n s . T h e resu l ts ob ta i ned s o far 
by the U A 5 e x p e r i m e n t s h o w no ev i ­
dence f o r such p h e n o m e n a at 5 4 0 
GeV. One m a y specu la te tha t t he 
t h r e s h o l d f o r t he p r o d u c t i o n o f such 
s t r ange e v e n t s has no t ye t been 
reached . 

J . D. B jo rken s t a r t e d the s e c o n d 
d a y ' s ta l ks by t r y i ng t o a n s w e r ' w h a t 
have w e learnt a b o u t hadron ic in ter­
ac t i ons f r o m co l l iders and c o s m i c 
r a y s ? ' . He s t r e s s e d t he i m p o r t a n c e 
o f measu r i ng j e t s at t he co l l ider and 
ind ica ted t he poss ib i l i t y o f o b s e r v i n g 
qua rk -g l uon p lasma in co l l i s ions be ­
t w e e n u ran ium nucle i . 

T h e p r o d u c t i o n and decays o f 
s t a t e s con ta in ing heavy qua rks w e r e 
c o v e r e d in t w o t a l ks . Lucien M o n t a -
net r e v i e w e d heavy f l avour p r o d u c ­
t i o n in hadron ic co l l i s ions . A large 
n u m b e r o f e x p e r i m e n t s a im at d e ­
t e c t i n g b o t h c h a r m e d s ta tes and 
o p e n beau ty . Resul ts f r o m e lec t r on -
p o s i t r o n co l l iders o n the decays o f 
heavy f l avou r s ta tes w e r e r e v i e w e d 
by T h o m a s Fe rguson . W i t h the in ­
c reas ing s ta t i s t i cs avai lable on D-
m e s o n s , a n u m b e r o f b ranch ing ra­
t i o s have been m e a s u r e d and c o m ­
pared w i t h t heo r i es . Semi lep ton i c 
decay o f t he c h a r m e d l ambda b a r y o n 
has n o w been seen . T h e ca lcu la ted 
l i fe t ime o f B - m e s o n s , con ta in ing one 
beau ty qua rk , is even sho r te r t han 
t ha t f o r c h a r m e d m e s o n s , less t han 
1 0 " 1 3 s , and on ly upper l imi ts are 
ava i lab le . Semi lep ton i c and m o r e ex­
o t i c d e c a y s w e r e r e v i e w e d . 

A r e v i e w o f t w o - p h o t o n phys i cs 
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w a s g iven by Susan Coope r . In her 
conc lus ions she s t r e s s e d t h a t th is 
par t icu lar f ie ld is al ive and d o i n g w e l l 
at e l ec t r on -pos i t r on r ings . In pa r t i cu ­
lar, t he f i rs t resu l ts o n t h e p h o t o n 
s t ruc tu re f u n c t i o n are ve r y s u c c e s s ­
fu l . In add i t i on t o t he w e l l - e s t a b ­
l ished par t ic le s ta tes m a d e up o f 
q u a r k s , the re m a y ex is t pure g luon 
b o u n d s t a t e s , usual ly ca l led g luon ia 
or g lueba l ls . Exper imenta l ev idence 
f o r such s ta tes w e r e r e v i e w e d by 
El l iot t B l o o m . T w o poss ib le s t a tes 
are t he iota ( 1 4 4 0 ) and the ta ( 1 6 4 0 ) 
and pre l im inary resu l ts w e r e g i ven . 

M u r d o c k Gi lchr iese p r e s e n t e d 
n e w resu l ts on t he phys i cs o n t h e 
ups i l on reg ion . T h e n e w resu l ts p re ­
s e n t e d w e r e o n a search f o r n e w nar­
r o w s t a t e s , lep ton ic b ranch ing ra­
t i o s , and hadron ic and e l e c t r o m a g ­
net ic t r ans i t i ons b e t w e e n d i f fe ren t 
ups i l on s t a t e s . T h e i m p o r t a n c e o f 
inc reas ing the l um inos i t y o f t h e 
e l e c t r o n - p o s i t r o n mach ines w a s 
s t r e s s e d . A r e v i e w o n e l e c t r o w e a k 
e f f ec t s in e l e c t r o n - p o s i t r o n reac­
t i o n s by Beate Naroska e n d e d t h e 
s e c o n d day . She c o n c l u d e d t h a t t he 
p resence o f w e a k neut ra l cu r ren ts is 
c lear ly es tab l i shed in ann ih i la t ion in to 
m u o n pa i rs , w i t h d o m i n a n c e o f t he 
axial v e c t o r c o u p l i n g , w h e r e a s t he 
s i tua t ion is less clear in t he exper ­
imenta l l y m o r e d i f f icu l t ann ih i la t ion 
in to tau pa i rs . 

T h e last day w a s m o s t l y d e v o t e d 
t o j e t s , w i t h resu l ts f r o m PEP and 
PETRA and a theore t i ca l r e v i e w . 
Ho rs t Ober lack r e v i e w e d je t s tud ies 
at PETRA and cou ld repo r t on a smal l 
ave rage charge car r ied by j e t s in 
t w o - j e t e v e n t s , o n fou r - je t p r o d u c ­
t i o n and t ha t t he p resen t e s t i m a t e o f 
t h e s t r o n g coup l i ng c o n s t a n t s o m e ­
w h a t d e p e n d s on t he t y p e o f f r a g ­
m e n t a t i o n m o d e l u s e d . J o n a t h a n 
Do r fan r e p o r t e d t ha t da ta t a k e n s o 
far at PEP has been w i t h a t o t a l co l l i ­
s i on energy o f 2 9 GeV. M o s t da ta 
has been t a k e n w i t h t he M a r k II d e ­

t e c t o r . T h e ta l k inc luded d i scuss ions 
o f sca l ing v i o l a t i ons , energy co r re ­
la t ions , heavy quark f r a g m e n t a t i o n 
and resu l ts o n the tau l e p t o n . 

Bo A n d e r s s o n , in his r e v i e w o n je t 
f r a g m e n t a t i o n , p o i n t e d ou t t ha t t he 
expe r imen ta l i s t s d o no t see p a r t o n s 
bu t ' b ig f lu f f y h a d r o n s ' , and one 
shou ld c o m p a r e angular ene rgy f l o w 
on t he pa r ton i c and the hadron ic lev­
el . T h e conc lud ing lecture I s the re a 
deser t beh ind m o u n t a i n s ' w a s g i ven 
by Chr is L l e w e l l y n - S m i t h , w h o 
p o i n t e d ou t t ha t t he p resen t a r g u ­
m e n t s f o r a dese r t , w i t h no n e w p h y ­
s ics b e t w e e n cur ren t ly avai lable e n ­
erg ies and a p p r o x i m a t e l y 1 0 1 4 G e V , 
res t o n a t o w e r o f un tes ted — bu t 
appea l ing — ideas. The re are m a n y 
a l te rna t ive theo r ies w h i c h p red ic t i n ­
s t ead a lo t o f n e w phys i cs . 

(Report by Per Carlson. Some 
more recent physics results were 
subsequently presented at the Paris 
meeting. A detailed report will follow 
in our October issue.) 

A line-up of speakers at the recent 
Stockholm 'Physics in Collision' conference: 
left to right, B. Andersson, J. Dorfan, 
N. Yamdagni, P. Jenni, S. Cooper, D. Ward, 
M. Pimi8, C. Llewellyn-Smith and 
L. Montanet. 

(Photo Sten Hellman) 

The second international 'Physics in 
Collision' conference held in Stockholm 
from 2—4 June coincided with the 
celebrations for Gosta Ekspong's 60th 
birthday. He came from Uppsala to the 
newly created chair in physics at the 
University of Stockholm in 1960. He is a 
frequent visitor to CERN, where his duties 
have included being Chairman of the 
Scientific Policy Committee (1972—74). 
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