
Unexplained — five examples of an isolated 
muon with a broad production of hadrons 
as seen by the JADE detector in high energy 
electron-positron annihilations in the PETRA 
ring at DESY, Hamburg. At the International 
Lepton-Photon Symposium at Hamburg at 
the end of July, the VENUS detector at 
TRISTAN reported preliminary evidence 
for these events. A report of the meeting 
will appear in our October issue. 

and a 1 0 0 c m 20 -ce l l cav i ty ) in a 
phase - l ocked m o d e . Th i s s u c c e s s 
w a s reached af ter s i m u l t a n e o u s 
e lec t ron ic t un ing o f t he h igh -Q 
acce lera t ing cav i t i es , v e r y sens i t i ve 
t o mechan ica l v i b ra t i ons . 

The 1 3 0 M e V acce le ra to r , d e ­
s igned main ly f o r nuclear p h y s i c s 
research , has been p lanned and 
insta l led by a W u p p e r t a l / T e c h -
n ische Hochschu le D a r m s t a d t c o l ­
labora t ion af ter a success fu l t e s t 
o f a h o m e m a d e s u p e r c o n d u c t i n g 
l inear acce le ra to r w i t h a f i ve cel l 
p r o t o t y p e cav i t y (see O c t o b e r 
1 9 8 2 issue, page 3 2 6 ) . It c o n s i s t s 
o f a 10 M e V in jec tor (hous ing a 
f ive-ce l l cap tu re sec t i on and t w o 
20 -ce l l n i ob ium meta l acce le ra t ing 
s t ruc tu res) and the 4 0 M e V ma in 
l inear acce le ra to r (w i t h 8 m o r e 2 0 -
cell s t ruc tu res ) . T h e e lec t ron b e a m 
is then rec i rcu la ted t w i c e i s o c h r o -
nous ly back in to t he ma in l inac 
y ie ld ing e lec t ron energ ies o f 9 0 
M e V and 1 3 0 M e V , respec t i ve l y . 
T h e an t i c ipa ted c w cu r ren t o f t he 
b e a m is m o r e than 2 0 m i c r o a m p s . 

The acce lera t ing cav i t i es d e v e l ­
o p e d at W u p p e r t a l and m a n u f a c ­
t u red at I n t e r a t o m , B e n s b e r g , 
W . Ge rmany , are o f t he n o w 
s tanda rd spher ica l d e s i g n . T h e y 
are ope ra ted at a f r e q u e n c y o f 
2 9 9 7 MHz and a t e m p e r a t u r e o f 
2 K. Qual i ty (Q) f a c t o r s and acce l ­
era t ing f ie lds are a r o u n d s o m e 1 0 9 

and 5 M V / m respec t i ve l y . 
So far t he e lec t ron g u n , t he 2 5 0 

k e V preacce le ra to r , c h o p p e r and 
p rebuncher and the s u p e r c o n d u c t ­
ing in jector l inac have been in ope r ­
a t i o n , a l though m u c h m o r e equ ip ­
m e n t has been ins ta l led . 

A f t e r t he success fu l f i r s t acce l ­
e ra t ion t e s t s m o r e t e s t s are s c h e d ­
u led in w h i c h the s e c o n d 20 -ce l l 
s t ruc tu re in t he in jec tor and t w o 
m o r e 20 -ce l l s t ruc tu res o f t he ma in 
l inac w i l l be a d d e d and o p e r a t e d 
in a phase - l ocked m o d e . Exper i ­

ence w i t h the f i rs t b e a m rec i rcu la­
t i on t h r o u g h the main s u p e r c o n ­
duc t i ng l inac wi l l s o o n be ga ined . 

DESY 
Peephole? 

In 1 9 8 4 , all avai lable space at t he 
PETRA e lec t r on -pos i t r on co l l ider 
at t he German DESY L a b o r a t o r y 
w a s c r a m m e d w i t h ex t ra rad io f re -
q u e n c y p o w e r in a b id t o push 
the co l l i s ion energy as h igh as p o s ­
s ib le . 

In a hect ic f e w m o n t h s w h i c h 
left the i r ma rk on the L a b o r a t o r y ' s 

e lec t r i c i t y b i l l , P E T R A ' s co l l i s ion 
energy w e n t a b o v e the 4 5 GeV 
des ign f i gu re , even tua l l y a t ta in ing 
a l m o s t 4 7 GeV (see J a n u a r y / F e ­
bruary 1 9 8 4 issue, page 16) . 

T h e e x p e r i m e n t s eager ly s c a n n e d 
f o r the o n s e t o f n e w behav iou r 
resu l t ing f r o m heavy par t i c les , such 
as the s i x th ( ' top ' ) quark . H o w e v e r 
4 7 GeV w a s n o t h igh e n o u g h t o 
reach the t o p , s o tha t t he s i x th 
quark had t o a w a i t h igher co l l i s ion 
energ ies . T h e w a i t i n g con t i nues . 

But t h e M a r k J d e t e c t o r at 
PETRA d id see s o m e t h i n g e lse. 
L o o k i n g at p r o d u c e d had rons ac­
c o m p a n i e d by pene t ra t i ng m u o n s , 
M a r k J f o u n d s e v e n high co l l i s ion 
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complete range of MCA 
Systems - NOW! 
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energy e x a m p l e s o f a b r o a d s p r e a d 
o f had ron ene rgy a c c o m p a n i e d by 
a ve ry i so la ted m u o n . 

Based on w h a t w a s seen at l o w ­
er co l l is ion energ ies , on l y a b o u t 
one such even t w a s e x p e c t e d . 
P ick ing up e ight w a s susp i c i ous l y 
i n te res t i ng , bu t at t he t i m e n o n e 
o f the o the r th ree PETRA expe r i ­
m e n t s had any th ing t o repo r t . 

The PETRA mach ine w a s n o t 
able t o rema in in th is h igh ene rgy 
reg ion f o r l o n g , and t h e m a t t e r 
rema ined c l osed f o r a w h i l e . T h e n 
the J A D E co l l abo ra t i on p r e s e n t e d 
a n e w analys is o f t he h igh ene rgy 
d a t a , c o n c e n t r a t i n g o n t h e sea rch 
f o r i so la ted m u o n s or e l ec t r ons . 
Five e x a m p l e s w e r e f o u n d o f an 
i so la ted m u o n a c c o m p a n i e d b y a 

b r o a d had ron s igna l , c o n s i s t e n t 
w i t h t he M a r k J f i nd ings . No such 
e f fec t w a s seen w i t h e l ec t rons . 

T h e CELLO g r o u p f o u n d on ly 
one examp le o f an i so la ted m u o n 
a c c o m p a n y i n g a b r o a d sp read o f 
h a d r o n s , cons i s t en t w i t h w h a t t h e y 
s a w at l o w e r co l l i s ion energ ies . 
T h e g r o u p c o n c l u d e d t h a t t he da ta 
' d o n o t s u p p o r t t he o b s e r v a t i o n s 
o f t h e M a r k J and J A D E co l l abo ra ­
t i o n s o f an excess o f m u o n e v e n t s 
o f th i s t y p e ' . 

A t a m e e t i n g in Santa M o n i c a 
earl ier th is year , phys i c i s t s l o o k e d 
at t he poss ib i l i t ies o f qua rks and 
l ep tons heavier t han t h o s e a l ready 
k n o w n (or, in the case o f t he ' t o p 1 

qua rk , f i rm ly an t i c ipa ted) . A n y such 
par t i c les w o u l d have i m m e d i a t e 

c o n s e q u e n c e s f o r t he c o s y in ter­
p re ta t i on o f m o d e r n par t ic le p h y s ­
ics in t e r m s o f j us t th ree ' f am i l i es ' , 
each con ta in i ng t w o ( k n o w n ) 
q u a r k s and a l e p t o n . 

Hara ld Fr i tzsch a d m i t t e d tha t t h e 
i n te rp re ta t i on o f the M a r k J and 
J A D E s igna ls w a s 'unc lear ' . He 
h in ted t ha t PETRA cou ld have been 
fa l l ing j us t s h o r t o f an i m p o r t a n t 
n e w t h r e s h o l d , so tha t e x p e r i m e n t s 
had ' jus t a s h o r t l ook t h r o u g h the 
peeho le be fo re t he s l ide c a m e 
d o w n ' . 

T h e n e w T R I S T A N e lec t r on -
p o s i t r o n co l l ider at t he J a p a n e s e 
KEK L a b o r a t o r y shou ld cer ta in ly 
en large any such peepho le . 

Physics monitor 

Hadron spectroscopy 
1987 

W i t h m u c h par t ic le p h y s i c s re­
search us ing par t ic le b e a m s t o 
p r o b e the behav iou r o f t h e qua rk 
c o n s t i t u e n t s d e e p ins ide nuc léons 
and o ther s t r o n g l y in te rac t ing par­
t ic les (hadrons) , it is easy t o ove r ­
l ook t he p r o g r e s s be ing m a d e 
t h r o u g h had ron s p e c t r o s c o p y — 
t h e search f o r and c lass i f i ca t ion 
o f rare par t ic les — and the w a y it 
has increased our u n d e r s t a n d i n g 
o f quark phys i cs . 

One w a y o f r e m e d y i n g th is w a s 
t o a t t end the s t imu la t i ng and e n ­
cou rag ing Had ron 8 7 m e e t i n g he ld 
earl ier th is year at t h e J a p a n e s e 
KEK L a b o r a t o r y , w h e r e J o n a t h a n 
Rosner f r o m C h i c a g o ' s Enr ico Fer­

mi Ins t i tu te gave the conc l ud i ng 
ta lk . 

' Q u e s t i o n s tha t w e r e a s k e d as 
long as t w e n t y or m o r e yea rs ago 
are actua l ly be ing a n s w e r e d , ' he 
o b s e r v e d , t h a n k s t o the pa t ien t 
e f f o r t s o f expe r imen ta l i s t s and 
t h e o r i s t s . W e need t o be m o r e 
b o l d in shar ing t hese p leasures 
w i t h s t u d e n t s , f o r the s t u d y o f 
n e w s p e c t r o s c o p i e s . . . bu i lds on 
t he o l d ' . 

A c o m p a r i s o n o f t he 1 9 7 4 and 
1 9 8 7 c lass i f i ca t ions o f m e s o n s 
( c o m p o s e d o f a quark and an an t i -
quark) under l ined the p r o g r e s s 
m a d e in recent years . M a n y c o n ­
ven t i ona l s p e c t r o s c o p y labels (ra­
dial and angular m o m e n t u m exc i ­
t a t i o n s — as in a t o m i c phys ics ) 
are n e e d e d , wh i l e cand ida tes have 
been f o u n d f o r a va r ie ty o f exo t i c 
s t a t e s . 

Jon Rosner — answering questions from 
twenty or more years ago. 
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