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NN bound states (baryonium)??

There iIs lots & lots of literature about this possibility

deuteron: baryonium:

attractive nuclear force attractive force??
@ R
loosely bound loosely bound
3-q 3-q color 3-q 3-q color
singlets with singlets with

Mg = 2m,- € M, = 2m -0 ?



|sthereanarrow J°¢=1""pp
system near M = 2m,7
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M=1870, =10 / i

r esonance
Included

pd->51+ p. at rest

O.D.Dalkarov et al, PLB392, 229 (1996)
[also D.Bridgeset al, PLB180, 313(1986)]
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study pp from J/PY->ypp

oC-parity =+
*S (P?)-wave (for M = 2m)

e [0 probesJft= 0*(0**?)states

complements pp—2>ete” and ete annihilation

sunpolluted (by other hadrons) environment



The BES Detector
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Belle sees low-mass pp systemsin B decays
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Use BESII's58M J/Y decays
Select J/Y-=2>ypp

e 4-C kinematic fit wfll 2927 T2we _
e dE/dx for proton id 20l h
e non-pp bkg small %m:— .
e main bkg from J/P->1Ppp 5.:,2_ |
cJPDYN NP PP~ i

1.90 215 2.40 2.85

(calibration reaction) M p) (GeVic)



Arethesereally p’'s& p’'s?

p and p In signal region mostly stop in TOF counters In
front of the BSC. The p does nothing; the p annihilates.
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Study J/W->TPpp bkg with MC & data

i J/L|J%Tl0pp (data)
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Fit signal with an S(P)-wave
BW

threshold

/ factor

BW M OrO (q/qO)ZI 1k3
(MZ_MS)Z'F(MOFQ)Z

keep
constant

g = daughter momentum
Jo = daughter momentum @ peak



FIt to data
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ISM e really lessthan 2m 7

weight events by q,/q:

(i.eremovethreshold factor)
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P-wave fit??
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[ <30 MeV (90% CL)
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Cosaydistribution

1+(:0326y (expected for JP->y0 ™)
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mass deter mination bias
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Include possible biases as
(asymmetric) statistical &
systematic errors

If what we seeis an

S-wave r esonance:
+3 +5

M =1859 ~10 =25 M eV /c2
<30 MeV/c? (90% CL)




Summary

a large enhancement seen near 2m; in the M 5
distribution for J/Y->ypp decays.

not apparent in J/Y->1°pp decays
not consistent with any PDG meson state
S or P-wave can fit data

If It ISan S-wave r esonance:

— M ey iSbElOW 2m (M=1859 1> >

— full width isnarrow (<30 MeV/c?)

MeV/c?)

— dN/dcos.ey consistent with JPF¢ = 0~*or O**

|sthisa scalar baryonium partner tothe 1=
1870 MeV statein e*e” and pd annihilations?



could 1t be a tail of a known
Fresonance?
O~* resonances in PDG tables:
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Comments

* peak below, but near 2m, : baryonium?
e narrow width: why so long-lived?

e Similar patternsseen in baryon-antibaryon
systems produced in B meson decays

—B>ppK  B>ppD BOPAT BOPAT



Strange & charmed systems

BO>pATT
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Coulomb effect?

malv v(3—V°)

1-exp(-malv) 2
| |

coulomb phase-space
factor term
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Systematicerrors

Fit variation SN aM Al
evts (MeV /) (MeV /)
Ay & Ay at mpF values 4202 -7 Il
Float A4, & As +04 -2 0
resolutionT = 1 MeV (.0 +1 0
resolutiono = 3 MeV +3 +3 i
resolutions = 6 MeV +327 +5 0
SOBER acceptance 454 () ()
Coarser hins +11 -2 0
BW at 2.2 GeV ([ = 0.2 GeV) +17 0 0
BW at 2.2 GeV ([ = 0.3 GeV) +43 -1 0
Likelihood— x* -15 () 0
Quadrature sums o +2 0

vary all procedures: fit results don't change much



