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AMU-- et With 7 .S mill ion pmduced J/O eveat- eoEÄ " d by ¤ BB detee-or at the BEPC, ² e decay
J/4¬ f ze s maÅ,ed . Ä e bemching rú £ B meæ æd ,o be BR( JI½4 3 ? } = (0 .q7Ã 0 .04 ó 0 .24)

dNX 10 ¤3. u e azzp lar diÔ ibution m d the fom ý ¯ B Z No( 1 + aeod o) ÷ × a v-h e d - 0 .21 î 0 .27

ó 0 . 13.

EK Y " '² Beij iÖ ,peeÃ meô . Jç pa 6cie. Y m uch - meal-z dia ibm on . bm eu zzg raUO

I n t r od u c6 0B1

As is well - known , based on the heHci ty formal i sm and general conseR at ive pHEEd pies Ógmd i ng

spin , pazt y , eth the angular distd M Uon d B in the decay of a neut ral vector resonance V into a
baEy on-anti bazÃon pai r B l i is d the form[17

where O is the emim oa ana;le d B in the V m t fmme . TTEe Bmt OM er calm»latiom L2¤3l d peEtm-ba-

tive QCD PE¬d ieted the theomt ical val ue of a ± J/ Ð energy . Table 1 l i sts the predicted Á val ues for
the decays J/ Ðú A X and r ¹ £ . several experi ments have pezf om ed Á meastm m nu for Jç ú

p Y À ' A X ;Ð , ÷í [¨ ] aZEd E E 4 1, i ncl uding h pm i om ly mm td m í d BB d ah -

muonMV a ng 7 .h 16 pmduced J/ Ð events i n the BES detect or - B bie 2 summari m the m ped m n-

tal m æ m m zts d a m d the branchi ng rati o for the decay Jç + A A . It can be seen that for a tbe
BES resul t i s i n good ae ÷ m nt wt th that d DMf 7] Ä well m the theomt ical pEüdict ion in Rd . [ 3 ] -

m s paper presenu the meastm ment d a for the decay Jç + Y T , using 7 . h 16 J/ Ð even-
ts col lected by BES detector , whi ch has been described i n detai l elsewheEÊ ' ¤10J and the compad son

d iu m i n featum ì ú ú e ot her detectors is e ven h dze previous pµ et ¤l .

Té h E. Ä  § Ø» p" " a M d a ¤ ùù  Ô , - SJV A ñ ,E EF .

CMM MI2³ M13] l ² meI MI2] MId
AX 02 0.51 1 2? 0.31 O-e

1Eä " 2. Eä - L - Lþ - - » - - þ d - a m hea e¤Ô, SIV Ô' AA.
De--e" ' a BR( x 10¤' ) Ev- -

MARE E 072ó0.36 E ." ó0.¶ ð£¤" ' "
DM2

BES

ß Ü ï í ë ¥ " í (EEP&NP) Ú 26í

dN 2 ¾ " 1+ ad o-

1.¿ ó 0 .05 Ã 0 .20

1.08 $ 0 .06 ó 0 .24

0 .62 Ðo -n

0 .52 Ã 0 .35

1847

631
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2 Selection of A A

Since the decay to h seamhed includes A A pai r in the anal state , a set of cuts i e used to m -
leet J/ Ðú A A + X events , whem X i s a system d neutm l paruck ( s ) and/ or undetected chmp d

pan icle( 8) .
Ò 1e A is identiBed by i ts pÐ ¤ decay mode . Cand dates for J/ Ðú A A + X events are selected

by mquid ng exactly four mconstm eted clu zÂed tmcks in the dEð chamber wi th m m net ehmF -

Tmcks wi th | eo¶ h | ´ 0 .85 m accepted , wim h is ½ polar angle mth m Ï ct to the beam di -

EüCHon . Pmtons am identiEed by requi r ing that their time-of-n ight ( TOF) or the ionizaHon energy

loes ( d E M z ) in the dr ih chaó ber be consistent m th the eom sponding pan icle hypothesis , i . e .

¢ çam- eJ Ml i ,
e t » - 4 '

l s - - - s~¢Ø "̈ '̈ (äØ PÌÝ )̈ | ÉÉÈ£J F́®J 1©J 'i |̈ 1¦Å~ t~¹ .. .. -ç s -4 4ØØØ÷ iÈG²µ )lL̈ ®£J ij |L

.1w Á e¶t l ¢j J 4êÆ£' ff '

o r

o r

|H ( à ) û - ( à )L "JJ äØÐ pÌ ) | ®Ø 3 ,

|H ( ¿ )LL .ôm- ...J.. .

4 Ä "

o r

( i = Ð , K ) ,

w h e Ó t m a i s t h e m e a s t m d n i g h t t i m e , t u p ( i ) i s t h e e x p e c t e d E i d 1t t i m e f o r p a r t i c l e h y p o t h e s i s i ,

a n d Ò t i s t h e T O F r e s o l u t i o n . × 1e s u b s e d p t s f o r d E / d x a m o f s i m i l a r m e a n i n g s .

1 1 1 e e v e n t s w i t h a l e a s t o n e p a Et i c k s a t i s f y i n g p M m ( o r a n t i - P EW EE ) h y p o t h e s i s m s e l e c t e d -

U m i d e a l c a s e i s t h a t b o É t h e n u m b e r o f p m t m a n d t h e n u m b e r o f a n t i p r o t o n a Ó e q u a l t o 1 . h

oô - ea¬ , the minimum value d Mf Ï - 1.116 GeV| + | MV - 1.116 GeV | determines the
c £ Ð m u o n ò , ¨ Õ m± d Ði - . Fô iÍ¼MgÉÌ .J 1 ¤ô ó± 8í tdÉØ}hh 1m e dØ iéMô ±é t díí bḧ üÐm t" iho Ð̈ f imMn½m vm a×ém̈ z¿mtuÍ a± E÷ mµ 8 Ḿ P¢ÎÉi .., fº o r ì JÍ̈ /ç +² ú

P Ði - pé Ð + + X c a n d i d a t e s s e l e c t e d i n t h e J / Ð d a t a s a m p l e . B y E t u n g i t t o a g a u s s i a n d i M d b l a t i o n p l u s

a ? a d d n O En i d f u n c t i o n , a 3 . O M e V L m . s m a s s m s o l u t i o n i s e s t i m a t e d f b r t h e p e a k . T o s e l e c t a

A A + X e v e n t , b o t h o f M ô ' a n d M v i n v a Et a n t m a s s e s a m r e q u i m d t o b e w i t h i n ( 1 1 1 6 Á 9 ) M e V -

3 S e l e c t i o n o f t h e F h a l S t a t e a n d t h e R ê , » t

Ú Ee energy di et Et buti on d the A A pai r , E AE , for Jf Õ + A X + X candidatee is shown i n Fig .2 .

Ç 1e enhancement centemd at 2 .9 GeV i8 due to the decay J/ Ðú Y T , where ZO+ A Y ¤ Ò 1e A 75

energy di str ibutions for the Monte Cario events J/ Ðú A å , 2 2? , 202 and y ¤ ¹ 0¤ am shown in

Fig . 3 Ý B R ( J/ Á A A ) µ d to 1 . 08 Á 1OJ e ven by Bm M] , BR ( J/ ² ZT ) equal to
0 .97 Á 10 - s( ³ the text below ) , J/ Ðú EOE equal to 0 . 9 Á 10 ¤3 gi ven by PDG2000 [11] and

BR ( J/ Õú 2 ¤ r ¤ ) equal tt 1 . 4O X 10 - 3 WH et1 is obtai ned by fl tt i ng A ¥ pai r energy spectm m

with the supeEp oeiu m of A A energy distd butions for the four Monte CaE40 chm neh , shown in

Fig . 2 Ø dashed l ine . I t cm be seen that the agreement between data and Monte Carlo simulation

is reasonably wel l .

BESÏ ÷ é :1¶ ¬ Y ¹ ' ¾ ä Ð ¿
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Fig . 1 . Invaztant mass M F . distdM Uon M J/Ð ú

pÐ- pÐÕ + X event candidates ( histog am ) . Ò 2e smooth

C® ve is a Et with a G- m im plus a m athhzomid .

Fig . 3 . A A pair enerw di m bu6on . U e fo®

bumpe b m leh Ø d o t m fOr É e decays Jç ú
2 ¤E?Ü Ee© , 2 ? and A å h m Monte Cazlo

, imula60ns rm pec6vely .

642 J/ 4r+ ZT events m leh by requid ng 2 . 8 ´ E AE ´ 2 . 98 GeV . × 1e COMaEIUnations m

estimated to be 1 . 0 % ( Ø ing BES meastEmment d É e branchi ng mu d s] ) or 1 . 3 % ( using the

bm EChi ng rati o e ven by PDG2000 [11] ) for the deca J/ tJr+ A å and 2 .3 % for the decay J/ Ðú EFEO

based on Monte Cad o simulation mspecti vel y .

The detection em d eney for the eigm l events depends on the A dimetion . ì Ee Monte CE lo

Fi g . 2 . A A pei r enegw CHm b uh n . ÷ ze soHd

l in e m pm sen ts E AZ ibr data of J/ Ð ú A A + X -

U e dash ed l in e i s tize su per poei ti on d A A m ezw

d i a i bd om for th e M on te Car lo events Jç ú

2 ¤ EF Ü Ee ¼ , f ? an d A Zi wi ú ú e branch -

i ng rat i o- sta ted in th e tex t .

Fig .4 . TEe anguIz di sut bution fbr dze decay J/ Õ +

2 2? . Ç Ee cm e is tlze Et described in the text -
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si m u l a t i o n sh o ì ú ´ th e d e t e c t i o n em d e n ey o f th e B E S d et e c t o r d m p e r ap i d l y f o r th e re gi o n

| c o s O | µ 0 . 7 , w h e m O i s th e an d e b e tw ee n th e A d i m e t i o n an d p oe i t m b ea m . TE e em c i e m c o r -

m et e d an gu l a r d i st r i b u t i on f or t h e A i s s h m m i n R g . 4 ÷ × t h e b i n s i ze e q u a l t o 0 . 1 . B e c a u se t h e

A i s e m t t e d f m m r w i th i n a c o n e d 4 d eSTe t 7] i n C . M . f r am e d J / Ð i n t h e d e c a y J / Ð ú 35PT ,

t h e A m F I E d i s t r i b u t i o n Á iôs a gÁÁpmoÐd µ p mm × m tUi © ô tô}hhEme, zr 0 .aaï EÞ l a®r̈ d iMÙm EdÉt
F i t t i n g É Ê an gu l a r d i st r i b u t i o n t £ t h e tÉlhEe£ EÓÛ·ð-õt ikc ad l f£ßErm.ÓÅEnmmZnn21l 1·» 3ÊI

yields
Á = - 0 .2 1 ó 0 2 7 Á 0 . 13 ,

whem 0 .27 is the staHsti cal ermr and 0 . 13 i s the systemati c erEW--

'ITm total detecti on em d eney Å is obtai ned to be 8 .45 % , which gi ves the branchi ng rati o

m U / Ê ? ) = u f ; = ( o m o h 0 24 ) Á 10 - 3 .

whem N JI+ = 7 .8 Á ( 1 ó 0 .2 ) Á 106 i s the Øu l number d J/ Ð events .

111e systemati c " £r 0 . M od g n± Ø fmm the uncem nties cau± by vaT g tht ?ut condi ti ons
and the ermr of total number of J/ Ð events . u e contaminations fmm Jç + A A , r z u m not sub-

trad ed fmm 642 events , which am al so incl uded i n the systemati c em r of the branching rati o .

DM2

Ê 1e M uced bad i ng mtio ¨ f B | z i s dd ± Ø h tIZe bmEZChing mtio of J/ ² B B divided out

the phase-space factor :

|MB |2=m(J/² BB),
Ðp / s

where p . is the momenztum d the anal state p× É le B in the J/ Ð m t frame . Using BES measured

branching mt i08 Ó p£" " in Rd . [ 8 ] and thi s " peh m g ve the | M B | 2 val ues of 0 .99 ó 0 .23 m d

0 .97 ÷ 0 .24 for Jhbú A å and f T respectively , which m consistent ÷ × the J/ Ð being a puÓ

SU ( 3 ) / si nglet assumption .

We appreciase mry FFBEach al l the d brts qf the BEPC stqg to pFW ide good machine pe¦ rFnance ,

mzd the m FF× user ceÅ r qf IHEP j br prodd i ng an eFMoyable data analysis eFEetm mens . We an also

r mte®d to PF4 . WU JM f in j br help¶ l d iscussion .

¼÷ - = Nn(1+aUMPe)dc088 Õ

8841.06 ó 0 .04 Ð£ -n£ -22 ó 0 3 1
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