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X(18??) states:
+ X(1835) in J/y—ym+m-n’ PRL 106, 072002
« X(pp) in J/y—vpp PRL 108, 112003
- X(1870) in J/y—wnnm PRL 107, 182001
- X(1840) in J/y—y3(m+m-) PRD 88, 091502
- X(1810) in J/y—ywe PRD 87, 032008
* n(1405) in J/y—vy3m, (w,p)nmm PRL 108, 182001; PRD 91, 052017

- Y(2175) in J/y— onnm
* PWA of J/y—vynn PRD 87, 092009

Based on 225 M J/y data (how 1.31 M J/y)
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First observed in decay to m+m-n' in

J/y - ym+m-n (BESII PRL95 (2005) 262001) BESIII PRL106 (2011) 072002
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M = 1836.5 * 3.0(stat)f§:?(syst) MeV/c?
Possible interpretations = 190 + 9(stat)f§§(syst) MeV/c2

« pp bound state
 a second radial excitation of the n
 pseudo-scalar glueball

Relation to X(pp) enhancement,
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Observed by BESIT in the decay J/y - vpp

(confirmed by BESIII and CLEO). [ S B B
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* PWA of y(3686) — ppm® PRL 110, 022001

* PWA of y(3686) — ppn PRD 88, 032010

* Measurement of y(3686) -y KA=*+c.c. arXiv:1504.02025
- Observation of Y(3686) - AZ' *nt + c. c. PRD 88, 112007

Based on 106 M y(3686) data

&l AL DL LA L L IR L L B L 'B'E'S“'I L L 2.0 :' AL DL LI DL L L DL L LR DL LR DL L LI DL -

" b) + o 3 -

4 # o BESII 1.6F  ps170 -

— 107 e « FENICE . 148 1T 3

5 ‘T’ % a3 I | ;

& Es & ET60 i = .2F H E

E I 1 +++-H’ 0 E835 i Q“u.l 1.0F ‘ i % | I I

5 I —— 1 9 osE ‘ | ‘ E

s ] : 0.6 | E

P 0af | E

10-2'_||||||||||||||||||||||||||||| |: 8-55_. N T T T T T |_-
22 24 26 28 3.0 23.2 34 36 - 250 22 24 26 28 30

R Mep(GeVic?) M (Gevi/c?)

e+e- 2 pp arXiv:1504.02680



The light scalar meson spectrum (JP¢ = 0**):

Broad, overlapping states

Lightest glueball state

J/y radiative decay to w°n® provides a clean
environment to study this spectrum

Radiative decays to two pseudoscalars, angular
momentum + parity restricts the quantum number
to JPC=0*,2** 4+ ...

Neutral channel is cleaner than the charged channel

Amplitude analysis:

Massa igdependen'r fits > final state interactions
o

Mass dependent fits > extracting masses, widths,
etc. of intermediate states
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Initial selection criteria:

No charged tracks

five good photons

25 (50) MeV in the barrel (endcap)

No timing requirement

Perform 6C kinematic fit

If multiple combinations of ynon©,
keep event with smallest x?

Additional selection criteria:

6C kinematic fit x2

x? < 20 for low mass region (<0.99 GeV/c?)
X2 < 100 for high mass region (>=0.99 GeV/c?)

|M(yT0)-M(w)| > 50 MeV/c?

The invariant mass of the radiative photon

Events / 15 MeV/c?

Bair'ed with any 1% daughter photon must

e greater than 150

eV/c?

Analysis done at Indiana U

(in coll with JPAC)
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After all cuts:
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Decay channel

Number of events

J/p — yn97° (data) 475,722
J/ = yn%7® (MC) 789,801
J/ — y7%7% (continuum) 277
T/ — b5 by — 7 3,174
J/p = wr®w — yn 1,067
T/ — ym;n — 370 877
Jfb = yn'sn = nn%n =y 586
Misreconstructed signal events 2,428
Other backgrounds 6,005
Total Background (MC) 14,141
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Solution 1

o Solution 2

0** Intensity

A mass independent amplitude : =t BES 1 @
analysis is performed § kel \@& g
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Published n/n' results from BESIII:

*n —>n+n-n DP PRD83, 012003('11)
*n/n" —>w+n-, 7% CPV UL PRD84, 032006('11)
*n ->n+n-n0, 7%n%=C BR PRL108, 182001('12)
*n >w+rn-l+l- BR PRD87, 092001('13)
* invisible decays UL PRD87, 012009('13)
* weak decays UL PRD87, 032006('13)
nN— 4n BR PRL112, 251801('14)

"* These results are based on 226 J/¥

2 1.31x109 J/¥ events = ca 6x106 n
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1). fit with p(770)-w 2). fit with p(770)-w-p(1450)

3). fit with p(770)-w-box anomaly
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Experiment

-
o

QED calculation
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* An excellent place to study light hadron spectroscopy (high

statistics and low background), complementary to hadro- and
photoproduction experiments

* Many interesting results based on 225 M J/y and 106 M
Y(3686) data

- Expect much more results with 1.3 B J/y and
0.5 B y(3686) data

« BESIIT is also n' factory
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