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BEPCII and BESIII

Beam energy: 1.0 ~ 2.3 GeV
Luminosity: 1.0 x 1033 cm-2s-"
(reached in April 5t, 2016) ’

BESIII



BESIII Detector

Super-Conducting Magnet
1.0 T (2009) 0.9T (2012)

Main Drift Chamber (MDC)
gp/P =0.5% @ 1 Ge
Ogesax = 6%

Electromagnetic
Calorimeter (EMC)

0:NVE =2.5% @ 1 GeV
0,,=0.5-0.7 cmE

Time of Flight (TOF)
agr: 90 ps (barrel)
110 ps (endcap)

M Counter (MUC)
Ore=14-17cm
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World largest J/yp, w(3686), w(3770), ... produced directly from e*e" collision :
an ideal factory to study light meson spectroscopy



Highlights of recent progress at BESII|

O X(pp) and X(1835)

v" A new decay mode of X(1835) (-KsKgsn) observed and its
JPC determined

v" Anomalous n'tr*r mass line shape near pp mass threshold
Is observed

O Glueball Searches

v" Model independent partial wave analysis of J/p—y1rom?
v’ Partial wave analysis of J/y-y@e



Observation of X(18395) in J/y-yKsKgn

« Based on 1.3x10° J/yp events collected
in 2009 and 2012

* Clear structure on mass spectrum of
KsKsn around 1.85 GeV/c?

» Strongly correlated to f,(980)

« PWA for M(KKs) < 1.1 GeV/c?
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® Nonresonant f,(1500)n

® X(1560)

v JPC=Q-+
v’ X(1560)-KsKgn (> 8.90)
v’ ' M = 1565 + 8+2, MeV/c?

v T =45%13+51 MeV/c?

v Consistent with n(1405)/n(1475) 2

within 2.00

® X(1835)

v' JPC determined to be 0-*
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v’ X(1835)-KsKgn (> 12.90), dominated via f,(980)

v’ M = 1844 4+ 9%1¢ MeV/c?
v T['=192+20+02 MeV/c2
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X(1835) and X(pp)
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- Discovered by BESII in J/y—ypp » Discovered by BESII in J/y-yn'tr*m
PRL 91, 022001 (2003) PRL 95, 062001 (2005)
« Confirmed by BESIII in J/y-ypp with « Confirmed by BESIII in J/y-yn’'mr* T with
data collected in 2009 data collected in 2009
«  PWA for M(pp) < 2.2 GeV/c? « Confirmed by BESIII in J/y—-yKsKgn with
v’ JPC=Q+ data collected in 2009 and 2012
v’ M = 1832+ 1971°*18 Mev /(2 « PWA for M(KgKsg) < 1.1 GeV/c?
v T'=13 419 MeV/c? v JPC=Q~
(< 76 MeV/c2@ 90% C.L.) v’ M = 1844 4+ 9718 MeV/c?

v T'=192129%82 MeV/c? 8



Events/(0.02GeV/c?)

Anomalous line shape of n'rr* 1 near the pp
mass threshold in J/L|J—>Vf] TI' m

« Based on 1.09%x10° J/y events collected by
BESIII in 2012

» Two decay modes of n’

v n'-ymtm

Y. nN'->nmT, novy
» X(2120) and X(2370) confirmed, a structure
near 2.6 GeV/c? observed

* A significant distortion of the n'Ir* 1" line shape
near the pp mass threshold

soE @) & PRL 106, 072002 (2011)
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Anomalous line shape of n'rr* 1 near the pp
mass threshold in J/y-yn'

- Simultaneous fits to two n’ decay modes PRL 117, 042002 (2016)
» Simple Breit-Wigner function fails in describing A A L
the n'mr*mr line shape near the pp mass A 1 ToSebar
e~ 2000 |~ 1400 ] i ---X(1835) ]
threshold (\_'g__) : 1 | --X(2120) i
o > | Tt | b
» Two typical circumstances where an abrupt = 1500 4§ ppthreshold
distortion of a resonance’s line shape showsup 2 | Th
v' Threshold structure caused by the & 1000
opening of an additional pp decay mode & |
@ Use the Flatté formula for the line shape @
v" Interference between two resonances
with one very narrow close to threshold

. .
H : 13 14 15 16 17 18 19 2 21 22
€ Use coherent sum of two Breit-Wigner Mime] (Gevied)

amplitudes for the line shape
logL = 630503.3
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Anomalous line shape of n'r*m near the pp
mass threshold in J/y-yn'

» Use the Flatté formula for the line shape PRL 117, 042002 (2016)
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a pp molecule-like state? 11



Anomalous line shape of n'r*m near the pp
mass threshold in J/y-yn'

» Use coherent sum of two Breit-Wigner amplitudes

T = VPout + ﬁ‘eie’vpout

M%—S—ierl MZZ—S—iMzrz

X(1835)
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B.R. (destructive interference) ~ (3.72 1921018y x 10~*

2500|||\||\\|||\||||\||||||||é\||||\|||\\|||\||||
—+— Data
i ——Global Fit
----- f,(1510)

(\a“-\ 2000 — i - --X(1835)+X(1870}]
O - - X(2120) :
; i — Non-Resonant 7]

i [ Background
o i .. ppthreshold ]|
= 1500 : —

o
=
-

— L
o 1000
< B
C
()
>
L 500

X(1870)
M (MeV/c) 1870.2 433123
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B.R. (constructive interference) (2.03 312 #0943y x 10~

B.R. (destructive interference)  (1.57 3931942y x 107>

a pp bound state?

PRL 117, 042002 (2016)
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Significance of X(1870)
is larger than 70

X(1920) is not significant
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Anomalous line shape of n'rr* 1 near the pp
mass threshold in J/y-yn'

® Both models fit the data well with almost equally good quality
v Cannot distinguish them with current statistics

v Suggest the existence of a state, either a broad state with strong
couplings to pp, or a narrow state just below the pp mass threshold

v Support the existence of a pp molecule-like state or bound state

® To understand the nature of the state
v' More J/y data
v’ Study line shapes in other decay modes
» Jly-ypp
> JIg-yKgKgn
> ...
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Glueballs

12 | — 15
10 | 2+'—giz= .
3* m— 34"—-I -
« Predicted by QCD ) 8 | b e 2 S
= — S
 Not established in experiment © B ot o
1 2
« LQCD prediction 4 OF
— 0** ground state: 1~2 GeV/c? 5 | 1
— 2** ground state: 2.3~2.4 GeV/c?
— 0-* ground state: 2.3~2.6 GeV/c? ° P °

« J/y radiative decays are believed to be an ideal place to
search for glueballs
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Model independent PWA of J/@p-ytom?

PRD 92, 052003 (2015)

- Based on 1.3x10° J/y events collected 't
by BESIII in 2009 and 2012 N

o om0 system
v Very clean
v’ Large statistics

v' Many broad and overlapping
resonances (parameterization
challenging)

Events / 15 MeV/c?

i i 1 1 i 1 i 1 1 i 1 i i 1 L]
0.5 1.0 15 20 25 30

v Model independent PWA (MIPWA) —y—

v" More than 440k reconstructed events
v Background level ~ 1.8%
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Model independent PWA of J/@p-ytom?

Extracted Intensity Relative Phase
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PWA of J/y-yo@

« Based on 1.3x10° J/y events collected by BESIII in 2009 and 2012
 PWA procedure:

v' Covariant tensor formalism

v" Resonances are parameterized by relativistic Breit-Wigner with
constant width

v' Resonances with significance > 5 g are selected as components in

solution
S ‘22500:— e MC
ol L
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£ Bioook <7 e
10 & 21000 . -
< 50 E .5,
W 500[ + o 2
i ST e e e 1 0 D'.‘P %
1 105 1.1 1.15 2 22 24 26 28 3
@  MK'K) (GeV/c?) (b)  MP(yo) (GeV/c?) (c) M(0) (GeV/c?)

17

PRD 93, 112011 (2016)



PWA of J/y-y@o

(\-g - Data-bkg 5 3000F 5 3000k +
22000 — MC projection % % Resonance M(MeV/c?) I'(MeV/c?) BF.(x10™")  Sig.
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w & iy
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Pesudoscalar: Tensor: v" Well consistent with the
N(2225) confirmed f,(2010), f,(2300), f,(2340):  results from Model-
n(2100) and X(2500)  strong f,(2340) production. independent PWA
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Summary

® Highlights of latest results in light meson spectroscopy from

BESIII
B Observation of X(1835) in J/Wy—-yKgsKgn
v" New decay mode of X(1835) and its JPC is determined: O0-*
B Observation of anomalous n'mr*1r line shape near pp mass threshold
in J/g-yn'mmm
v Support the existence of a pp bound state or molecule-like state
B Model independent partial wave analysis of J/y-ymom?
v Useful information for 0**, 2** components
B Partial wave analysis of J/y-y$o
v" Resonance parameters for glueball search

® More results are expected in the future!

Thanks for your attentionl
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