
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 

CERN Courier, September 1984 2 6 5 



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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