Observation of a narrow, near threshold
pp state produced via J/P - ypp

Stephen L. Olsen
University of Hawail



Something narrow in the JP¢=1--
pp system near M o = 2m 7?7
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Figure 6: (a) Todal multihadronic cross section (FENICE data and
the average over previous experiments) with superimposed the resull
of the fit w0 @ narrow resonance elose W the NN threshold; (b
comparison of the proton FF data o the expected behaviowr for the
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L ook at pp from J/Y->ypp

oC-parity =+
eSpin =1 suppressed? (Yang rule)

*S-wave (for M 5 =2m,)

e [0 probes JFt= 0 *states

scomplements pp—>et+e- and et+e- annihilation



Selection

> 2 chrgdtrks;, > 1y vetoefe” & pr-
AC-fits

— CL(yppbar)> 0.05; CL (yppbar)>CL (yK*K")
— CL (mPppbar)<0.001

PID(p) = 0.02; PID(pbar) = 0.02
fory: BSC,,,<0.8

no explicit TOF reguirements
— used by pid if available (Anal memo wrong!)
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PP masses for selected events
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use entire (50M) J/Y data sample



Fit gives“reasonable’ results
for thenc

| «M=2083+2MeV
- *PDG: 2980 +2 MeV

| e=23+x6MeV
| PDG: 134 MeV (& rising?)
| *B(I/Y-ync-ypp)
= (1.8+0.4) x 105
| PDG: (1.6 £0.7) x 10°°




Arethe pullsreasonable ??

ysareokay p& F)arealittleoff
peak shifts= AE =-10MeV
(iIsdE/dx correction off?)
mean = , g'sare ok \
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My, < 1.9 GeV “signal” events



Arethesereally pand p’s? (yes)
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Main background: J/{ - 1€pp
(with 1y missed)

Iy TPpP H

| T Ny(-4.85Y2+12.9 532
_ 6= (Mp, —2my,




Eoceplance
& e & EE -]
- H o

M ass-dependent acceptance
*Nsig=105 + 17 evts

Fit results:
| M =1884+4 M eV
Jin Shan has noted e[=19+7MeV
that the acceptanceis -ba;k nalevelea rees
M pp-dependent oo -
with MC-scaled T°pp
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Wel ght S-wave BW {1].35 *1.95\I 2.05 - 215

using bilinear fit use TPpp data for
shape of the bkgd




Comparewith other fits
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Isit from the J/Y or radiativereturn?
(look In Y(2S) data)

How many events ar e expected in the P(25) data?

If it really isfrom theJ/Lp:/_
N

~ P25 ~ ~
n, = N x0.14xn,,, =0.01xn,,, =levt
Iy
If it isaradiativereturn (ISR) process:
f M 2
= L@W2s) | T(kyao) Moy <020, = 208Ms

L(J /) f(kw) M2, Y



Thereis<l event in the Y(2S) data

Entries

s W(2S)-ypp «3.8M (2S) decays

L (W(29)) = 6.0 pbL

Radiativereturn isstrongly disfavored!!



Corrected |cos,| distribution

+ <« N(L+cos?6,)
: T

’ ! fﬂ,,_f;"’ - f (IcosB,|<0.8)

o 1 Asexpected for radiative
i | | L L decaysto a O+ state



What I1sit?

pp molecular state?
—too narrow for an S-wave?

O~ glueball?

—why so closeto 2m,? & the 1™ “state?
dynamical effect?

—why not In y/\7\’? or y=="*?

077



Summary

new and unexpected(?) narrow meson state
significanceis high 6.80

definitely pand p’s

— CL jq and Eggc distributionsclearly show this

pull distributions ar e r easonable??
— arethelow-p dE/dx corrections ok?

background almost all from T€pp
— well studied with data& MC

radiative-return strongly disfavored
no known meson resonance fits data
angular distributions are consistent



