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X(3872) Mass
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X(3872) “Binding Energy”
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Is this a “coincidence?...
or is the data telling us something?



Thresholds may be interesting




Look at light baryon thresholds

baryon-antibaryon:
2 S-wave threshold states:

JPC=1-- JPC:O-+
e*e > BB J/y (') - yBB



ete”> pp, nh (AA) near threshold

time-like form-factors
do a’pC
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e*te’> pp, nh (AA) near threshold

time-like form-factors

+cos” 9)‘GM¢(W!B§ )‘2 + %Sinz H‘GE(mBE)r]

C = Coulomb correction




e*te"= pp, ni (AA) near threshold

time-like form-factors
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e*e > pp, nh (AA) near threshold

time-like form-factors

— do a’BC J > 1o ?
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“effective” form-factor



e*te’> pp, nh (AA) near threshold

ete™ — NN, AN, ..
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o(e*e > pp) threshold data

o(ete 2 pp)
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cross section, nb

0.4

o(ete = pp, nn) threshold data
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e*e" > y*> AA at threshold




-

a AA threshold event in BESII!

for: A= prmand A = pr*

Tracking volume

1t && 1w with p=100 MeV/c
at least 1 track from r=3cm




BESIII sees events like this




a (A>pr)A(>nmP) threshold event in BESIII

for: A = pm (or nn®) and A > An? lorimeter
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BESIII efe > AA measurements
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Cross section: ete > y*>AA
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Effective time-like form-factor of the A

‘G (m)‘ _ 3m2(7AK
TN daa’B1+1/27)

h 0.7 1 I 1 I I 1 I 1 I I 1 I 1 I I
= \ 2727 - BESIII
> 06
= ) ~ BaBar
R 0.5
&=
= 04

O.D +

02F +#

M
0.1 .
==
OO 1 1 1 | 1 l_k"+| .l 1 1 ¥ i 1
' 2.5 3.0 3.5

37 ,
MAK (GeV/c9)



Is the Coulomb factor reliable?



Is the Coulomb factor reliable?

ete™ — NN, AN, ... )
do a’'fpC
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(1 +cos’ 6)‘GM (mBE)‘2 + %sin2 H‘GE(mBE)H

in point-like approx

charged baryons: C = nalp e

1 —exp(—ma/ p) p
neutral baryons: C=1




Is the Coulomb factor reliable?

avons: C = ——
1 —exp(-ma /) p

C=1




BB threshold measurement prospects

Data “in the can”

- under analysis -
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o(nb)

ete” > A_A_analysis near completion

-Large Q-values in (e.g. A.=> pKmn: Q~700 MeV) facilitate threshold measurements
angular distribution measurements are feasible

-Belle saw large threshold enhancement
in ete” 2 y,,, A\, measurements
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O pp system




O pp system

JPe=Q
I (y') > yBB

Discussed yesterday in Tianjue Min's talk



J/p = v pp at BESII
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J/W = v pp at BESIII (PWA)

I BESIII PRL 108, 112003 (2012)
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“protononium:” a pp bound state?
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X(1835)=2>x*nmm’ with 58M J/1 decays
(BESII)

BESII observation of X(1835) in
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X(1835)>m'ntn’ with 225M J/1p decays

BESIII observation of X(1835) in .
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What are the new structures?
way above threshold, but narrow (F'*80 MeV)!l
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v’ first resonant structures observed
in the 2.3 GeV region:

-LQCD predicts that the lowest —lying
pseudoscalar glueball: around 2.3 GeV

Jhy=2>n’wr is a good decay
channel for finding 0-" glueballs.
v’ X(2120)/X(2370) possibilities:
-pseudoscalar glueball ?
-n/n’ radial excitations?
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PRD&83:114007,2011 (J.S. Yu, Z.-F. Sun, X. Liu, Q. Zhao)



X(1835)>m'ntm’ with 1.1B J/1 events
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Two-resonance fit
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X(1835)2>m'ntm’ with 1.1B J/1 events

2500

2000 —

Jp =yntmy

2m

0 otaatl®
13 14 15 16 17 18 19

.
pt L2

2
Mn'tn] (GeV/c?)

p
LI L [ | lzlmlpl LI L | LI IEI I I '1[.13']/1!) Ielvbht
- T T ' ~ —+Data
- eor + . — Gl Fit
- + T (1510) @
1400l : : X(1835
- ; - X(2120 O.(q
: —= sonant
20 + 39 ckground

o ®

BESIII Phys Rev Lett 117, 042002 (2016)



300

250

200

150

100

50

X(1835) in other channels
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Comments

@ The X(3872) mass is right at the D°D*° threshold

@ the better it is measured, the closer it is
@ coincidence or physics?
€ motivates studies of other S-wave thresholds

@ Peculiarities in 17" pp & AA at threshold

@ need for better data, closer to thresholds
@ and other channels

@ and theory (especially for Coulomb corrections)

€ Strong case for a 0 pp bound state

inJ/Y=2>ypp & T’

@ need simultaneous multi-channel analysis
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Thresholds may be interesting




...0or maybe not!
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