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N EW R ESONANC ES I N  e+e- AN N I HILATION  . A BOV E � G eV 

D J . S i J a ck t 
Bor i s  K i dr i c  In s t i t u te  of  N uclear Sc i ences , Belgrade , Yugoslav i a

Several vec tor mesons , J P C a l - - , have  recen tly been  f ou nd a t  
S P EAR I n  e+e - ann i h i la t i on i n  the  energy range 3 . 9 -4. 5 GeV ( l ) . I t  i s  
na t ural t o  compare  th�se n ew s ta tes  w i t h t he s ta t es o f  the • - fam i ly 
( 1/1 , \Jl ;X , · · ·. ) , the la t ter ·are ade q �a tel.Y descr i bed as cc bo und s ta tes . 
The s ta tes above 4 Gev · are cons i derably d i fferen t from those of the  
t -fam i ly ,  and they do not  f i t  na t urally i n to  a scheme of rad i al exc i ·
t a tlons of  'th e  cc sys tem � Here c i s  the "charmed " q uark i n  add i t i on
t o  the  old ones u ,  d an� s .  

We  have prop�sed an  SU (8 ) xSL ( 3 , R ) color qua rk model ( 2 ) , wh i ch
i s � general i za t i on o f  t he  q uark model based on the  dynam i cal  group  
SU ( 6 ) xSL ( 3 , R )  ( 3 ) . The mod el  ca n acc o u n t  for the  mas s  d i f f erences , 
lep ton i c  and t�tal hadron i c  w i d t hs  of the  new resonances  as well as  

+ - + - + -for the  r i se i n , and t he ma gn i t ud e o f , R �a ( e e +hadrons ) /a ( e e +p p ). 
The  s tron g d ecays o f  the new s ta tes , wh i ch we deno te by  V , V 

p I.II 
and V� , i n to the  s ta t es of  t he lJ, - fam i ly can  be  s t ud i ed i n  the  fr ame -
work of d ual i ty d i agrams . In o ur model the processes of F i g . 1 are 
phase space forb i de n , s i nce m ( D0

) = 1 . 86  -GeV ( 4 ) , and we pred i c t  for the ­
se o f  F i g . 2  t o  be s uppresed by a fac tor o f  1 0 2 - 1 0 3 , d ue to t he  
Z we i g  r ule . 
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