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Beijing Electron Positron Collider II (BEPC II)

Storage ring ~240m

IP

BESIII Detector

Linac ~200m
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BESIII Detector

Superconducting solenoid (1T)

RPC Muon Detector
8 layers (end caps) + 9 layers (barrel)

ΔΩ/4 π=93%

Electromagnetic CsI(Tl ) Calorimeter
σE/E < 2.5%
σE/E < 5%

@ 1 GeV (barrel)
@ 1 GeV (end caps)

σxy = (6 mm)/E1/2 @ 1 GeV

Time of Flight 
σt = 90 ps  (barrel)

σt = 120 ps  (end caps)

Drift Chamber
σr𝛟𝛟= 130 µm (single wire) 

σpt/pt = 0.5 % @ 1 GeV

Total weight 730 ton
~40,000 readout chnls

Data rate: 5kHz, 50Mb/s
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BESIII Collaboration
http://bes3.ihep.ac.cn

US (6)
Univ. of Hawaii
Univ. of Washington
Carnegie Mellon Univ.
Univ. of Minnesota
Univ. of Rochester
Univ. of Indiana

Europe (13)
Germany: Univ. of Bochum,
Univ. of Giessen, GSI
Univ. of Johannes Gutenberg

Helmholtz Ins. In Mainz
Russia: JINR Dubna; BINP Novosibirsk
Italy: Univ. of Torino，
Frascati Lab, Univ. of Ferrara
Netherland：KVI/Univ. of Groningen
Sweden: Uppsala Univ.
Turkey: Turkey Accelerator Center

Pakistan (2)
Univ. of Punjab
COMSAT CIIT

Korea (1)
Seoul Nat. Univ.

Japan (1)
Tokyo Univ.

China(30)
IHEP, CCAST, GUCAS, Shandong Univ.,
Univ. of Sci. and Tech. of China
Zhejiang Univ., Huangshan Coll.
Huazhong Normal Univ., Wuhan Univ.
Zhengzhou Univ., Henan Normal Univ.
Peking Univ., Tsinghua Univ. ,
Zhongshan Univ.,Nankai Univ.
Shanxi Univ., Sichuan Univ., Univ. of South China
Hunan Univ., Liaoning Univ.
Nanjing Univ., Nanjing Normal Univ.
Guangxi Normal Univ., Guangxi Univ.
Suzhou Univ., Hangzhou Normal Univ.
Lanzhou Univ., Henan Sci. and Tech. Univ.
Hong Kong Univ., Hong Kong Chinese Univ.

~400 members
11 countries
53 institutions
22 outside China
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• 1.3×109 J/𝜓𝜓
• 5×108 𝜓𝜓(2S)
• 2.9 fb-1 @ 𝜓𝜓3770
• 0.5 fb-1 @ 𝜓𝜓4040
• 2.3 fb-1 @ 4230/4260 MeV
• 0.5 fb-1 @ 4360 MeV
• 0.5 fb-1 @ 4600 MeV
• 1 fb-1 @ 𝜓𝜓4415
• 0.1 fb-1 @ 4470/4530 MeV
• 0.04 fb-1 aroundΛc threshold
• 1 fb-1 @ 4420 MeV
• R scan:

• 2-3 GeV, 19 points, ~0.5 fb-1

• 3.85-4.59 GeV, 104 points, ~0.8 fb-1

MORE:
• 3554 MeV 24 pb-1 τ mass; 4100-4400 MeV 0.5 fb-1 coarse scan
• On-going data taking

BESIII (direct)
BESIII (ISR)

arXiv:0809.1869

BESIII started data taking for physics since 2009
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 Light Hadrons
 Meson and baryon spectroscopy

 Search for exotic hadrons, e.g. glueballs, hybrids, tetraquarks

 Light meson decays

 Charmonium Physics
 X, Y, and Z states

 Decays and transitions

 Open Charm Physics
 D meson decays

 𝐷𝐷�𝐷𝐷 mixing

 CP violation in the charm sector

 And many further topics e.g. tau and two-photon physics
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Suggested 𝒒𝒒�𝒒𝒒 quark-model assignments for 
some of the observed light mesons.  Lattice QCD predictions for glueball masses

PDG2016
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Scalar (0++)
 Eur. Phys. J. C 21, 531–543 (2001)
 f0(1370): Large 𝑛𝑛�𝑛𝑛, small 𝑠𝑠𝑠̅𝑠 and significant Glue

content
 f0(1500): 𝑠𝑠𝑠̅𝑠 and 𝑛𝑛�𝑛𝑛 out of phase
 f0(1710): Large 𝑠𝑠𝑠̅𝑠 content

 Physics Reports 389 (2004) 61
 f0(1370) Largely 𝑛𝑛�𝑛𝑛
 f0(1500) mainly Glue
 f0(1710) mainly 𝑠𝑠𝑠̅𝑠

 PRL 110, 021601 (2013)
 f0(1710) dominant Glueball components

…

Y. Chen et al, 
PRD 73, 014516(2001)
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BESIII: PWA of J/ψ → γηη, η → γγ
• f0(1710) and f0(2100) are dominant scalars
• f0(1500) exists (8.2σ)
• f2’(1525) is the dominant tensor
• f2(1810) and f2(2340) exist (6.4 and 7.6σ)
• No evidence for fJ(2220)
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Decay rate of pure glueball from LQCD
Pure scalar‐glueball rate in J/ψ radiative decays

BR(J/ψ→γG(0++))=3.8(9)×10-3

BR(J/ψ→γf0(1710)→γ𝑲𝑲�𝑲𝑲)=(𝟖𝟖.𝟓𝟓−𝟎𝟎.𝟗𝟗
+𝟏𝟏.𝟐𝟐) × 𝟏𝟏𝟏𝟏−𝟒𝟒

BR(J/ψ→γf0(1710)→γππ)=(4.0±1.0)× 𝟏𝟏𝟏𝟏−𝟒𝟒

BR(J/ψ→γf0(1710)→γωω)=(3.1±1.0)× 𝟏𝟏𝟏𝟏−𝟒𝟒

BR(J/ψ→γf0(1710)→γηη)=(𝟐𝟐.𝟑𝟑𝟑𝟑−𝟎𝟎.𝟏𝟏𝟏𝟏−𝟎𝟎.𝟕𝟕𝟕𝟕
+𝟎𝟎.𝟏𝟏𝟏𝟏+𝟏𝟏.𝟐𝟐𝟐𝟐)× 𝟏𝟏𝟏𝟏−𝟒𝟒

Pure Tensor‐glueball rate in J/ψ radiative decays
BR(J/ψ→γG(2++))=1.1(2)×10-2

Large decay rate is predicted
Need more experimental information!

Long‐Cheng Gui et al.
PRL 110 (2013) 021601

Yi‐Bo Yang et al.
PRL 111, 091601

ΣExp.：
~3.9× 10-3
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Pseudoscalar (0-+)--η(1440)
First observed in 𝒑𝒑�𝒑𝒑

Nuovo Cimento 50A(1967)393

𝑝𝑝𝑝̅𝑝 → 𝜂𝜂(1440)𝜋𝜋+𝜋𝜋−(,𝜂𝜂 → 𝐾𝐾�𝐾𝐾𝜋𝜋)
Mass:  1425±7 MeV, Width: 80±10 MeV

η(1405) and η(1475) observed in different decay modes
𝜋𝜋−𝑝𝑝 : PRD40(1989)693, PLB516(2001)264

Radiative J/ψ decay: PRL65(1990)2507, PRD46(1992)1951

 𝑝𝑝𝑝̅𝑝 annihilation at rest: PLB361(1995)187, PLB400(1997)226, PLB462(1999)453, 
PLB545(2002)261

Y. Chen  et al, 
PRD 73, 014516(2001)
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Pseudoscalar (0-+)--η(1405)/η(1475)
The Structure of η(1440)
Experiment
η(1440) split to η(1405) and η(1475) (from PDG04)  
η(1405)→ηππ , or through a0(980)π (or direct) to KKπ
η(1475)→K*(892)K

Quark-model
 η(1295): the first radial excitation of the η’
 η(1475): the first radial excitation of the η
 η(1405) ?

Phys. Rev. D87, 014023(2013)
• η(1405) and η(1475) are the same state with a mass shift in different modes
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Pseudoscalar (0-+)--η(1405)/η(1475)
η(1405)→γρ η(1475)→γφ

J/ψ→γγρ

PLB594(2004)47

BES2
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Pseudoscalar (0-+)--η(1405)/η(1475)
η(1475)→γφ

J/ψ→γγφ

Resonance Mass (MeV/c2) Γ (MeV/c2) B.F.(×10-6)

Destructive 
interference

f1(1285) PDG PDG 0.30±0.12±0.17
η(1405/1475) 1479±11±21 133±35±20 11.8±2.2±1.9

X(1835) 1812±59±42 161±47±24 9.0±2.6±2.2
Constructive
interference

f1(1285) PDG PDG 0.29±0.12±0.17
η(1405/1475) 1479±11±16 132±36±31 7.9±1.3±1.9

X(1835) 1813±61±45 160±81±43 1.6±0.5±0.3

BESIII preliminary 
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The partial width relationship of γρ and γφ final states
Constructive Destructive

Γ(f1(1285)γρ)[3]:Γ(f1(1285)γφ) (128.8 ±96.7 ):1 (129.3 ±99.8 ):1
Γ(η(1405/1475)γρ)[4]:Γ(η(1405/1475)γφ) (6.6 ± 2.1) : 1 (9.9 ± 2.8) : 1

Result (BESIII preliminary)

[3] BES Collaboration Phys. Lett. B 594, 47.
[4] Particle Data Group Chin. Phys. C 38, 090001.

Assuming η(1405) and η(1475) belong to 
one meson [1]:
Γ(η(1405/1475)γρ) :Γ(η(1405/1475)γφ) = 3.8 : 1

[1] X. G. Wu et, al. Phys. Rev. D 87, 014023.
[2] L. Kopke and N. Wermes Phys. Rep. 174 , 67.

The structure in γφ favors η(1475). 
One state assumption: the ratio between γρ
and γφ final states is a little bit larger than 
the prediction in Ref[1]. 
Two states assumption: η(1475) probably 
the first radial excitation of the η
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M. Ablikim et al, Phys. Rev. Lett. 107, 
182001(2011)

BESIII:  J/ψ→ωηππ
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M. Ablikim et al, 
Phys. Rev.  D91, 052017(2011)

BESIII:  J/ψ→φηππ f1(1285)

η(1405)
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η(1405) in J/ψ→γ3𝛑𝛑
PRL 108, 182001 (2012)

The isospin violated decay η(1405)→f0(980)π0 is 
observed for the first time with a significance >10σ.
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Measured results of η(1440) at BES2/BESIII
BES2 BESIII    

ηππ 𝑲𝑲�𝑲𝑲𝝅𝝅 3π γV

γ η(1405)
(2.6±0.7)⋅10-4

η(1440) η(1405)
3π (1.50±0.11±0.11)⋅10-5

3π0 (7.10±0.82±0.72)⋅10-6

η(1405)→γρ
(1.07±0.17±0.11)⋅10−4

η(1475)→γφ
(7.9±1.3±1.9/
11.8±2.2±1.9 )⋅10−6

ω η(1405)
(1.89±0.21±𝟎𝟎.𝟐𝟐𝟐𝟐

𝟎𝟎.𝟐𝟐𝟐𝟐)⋅10-4
η(1440)
KSKπ:   (4.86±0.69±0.81)⋅10-4

K+K-π0: (1.92±0.57±0.38)⋅10-4

φ η(1405)
(2.01±0.58±0.82)⋅10-5

(<4.45⋅10-5 @90%CL)

η(1440)
KSKπ <1.93⋅10-5 @90%CL
K+K-π0     <1.71⋅10-5 @90%CL

ρ
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Status of X(18??) at BESIII
• X(𝒑𝒑�𝒑𝒑):      JP = 0- , J/ψ→γ𝒑𝒑�𝒑𝒑 , PRL108,112003
• X(1835): JP = 0- , J/ψ→γπ+π-η’ , PRL106, 072002
• X(1840): JP unknown, J/ψ→γ3(π+π-), PRD88,091502
• X(1870): JP unknown, J/ψ→ωηπ+π- , PRL107, 182001
• X(1810): JP = 0+ , J/ψ→γωϕ , PRD 87, 032008

X(18??) near proton-antiproton threshold :
• X(1840) is in agreement with X(1835) and X(𝒑𝒑�𝒑𝒑), while its

width is significantly different
• Are they the same particles?
• More studies are needed
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X(𝒑𝒑�𝒑𝒑)/X(1860) in J/ψ→γ𝒑𝒑�𝒑𝒑

J/ψ→ϕ𝒑𝒑�𝒑𝒑

ϕ→KSKL ϕ→K K+ -

• Strong enhancement first observed at BESII 
[PRL 91,022001(2003)]  and confirmed by 
CLEO-c [PRD82,092002(2012)] ;

• PWA was firstly performed at BESIII;
• Significance of  the X(𝒑𝒑�𝒑𝒑) component > 30σ,

>5σ for the other components ;
• The 0-+ assignment is better that other JPC ;
• M=1832±𝟓𝟓

𝟏𝟏𝟗𝟗(stat)±𝟏𝟏𝟏𝟏
𝟏𝟏𝟏𝟏(syst)±19(mode)MeV/c2 ;

• 𝚪𝚪<76MeV/c2  (90% C.L .);

PRD 87, 112004(2013) arXiv:1512.08197

PRL 108,112003(2012)

No similar structure was observed in J/ψ→ω𝒑𝒑�𝒑𝒑 or J/ψ→ϕ𝒑𝒑�𝒑𝒑 ;

J/ψ→ω𝒑𝒑�𝒑𝒑

preliminary
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Confirm X(1835) in J/ψ→γπ+π-η’

• X(1835) was first observed at BES, and then confirmed
at BESII [PRL95,262001(2005)];

• the angular distribution of the radiative photon is
consistent with expectations for pseudoscalar;

• Many interpretation: pp bound state? Glueballs?
Radial excitation of the η’ meson?,…

• Needed higher statistic

two news!

f1(1510)

>5.7σ
>20σ
>7.2σ
>6.4σ

PRL 106, 072002 (2011)

X(1835)

X(1835)
consistent with 0−
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η′π+π- line shape near the 𝐩𝐩�𝐩𝐩 mass threshold
• A significant distortion of the η′π+π- line shape near the p�p mass threshold is observed in 

J/ψ→γη′π+π-

 Simple Breit-Wigner function fails in describing the line shape near the p�p mass threshold
• Two models have been used

MODEL I: threshold structure due to the opening of the p�p decay mode
• Using the Flatté formula
• Strong X(1835)→𝐩𝐩�𝐩𝐩 coupling, with significance larger than 7σ
• Mpole = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏.𝟓𝟓 −𝟏𝟏𝟏𝟏.𝟗𝟗 −𝟐𝟐𝟐𝟐.𝟓𝟓

+𝟏𝟏𝟏𝟏.𝟗𝟗 +𝟗𝟗.𝟒𝟒 MeV/c2

• 𝚪𝚪pole = 𝟐𝟐𝟐𝟐𝟐𝟐.𝟓𝟓 −𝟐𝟐𝟐𝟐.𝟒𝟒 −𝟔𝟔𝟔𝟔.𝟎𝟎
+𝟐𝟐𝟐𝟐.𝟒𝟒 +𝟔𝟔.𝟏𝟏 MeV/c2

MODEL II: interference between two resonances
• Using coherent sum of two Breit-Wigner amplitudes
• A narrow resonance below the 𝐩𝐩�𝐩𝐩mass threshold, with significance larger than 7σ
• M = 𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏.𝟐𝟐 −𝟐𝟐.𝟑𝟑 −𝟎𝟎.𝟕𝟕

+𝟐𝟐.𝟐𝟐 +𝟐𝟐.𝟑𝟑 MeV/c2

• 𝚪𝚪 = 𝟏𝟏𝟏𝟏.𝟎𝟎 −𝟓𝟓.𝟓𝟓 −𝟑𝟑.𝟖𝟖
+𝟕𝟕.𝟏𝟏 +𝟐𝟐.𝟏𝟏 MeV/c2

• Both models fit the data well with almost equally good quality
 Cannot distinguish them with current data
 Suggest the existence of a state, either a broad state with strong couplings to 𝐩𝐩�𝐩𝐩, or a narrow 

state just below the 𝐩𝐩�𝐩𝐩 mass threshold
 Support the existence of a 𝐩𝐩�𝐩𝐩 molecule-like state or bound state
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X(1835) in J/𝜓𝜓→𝑲𝑲𝑺𝑺
𝟎𝟎 𝑲𝑲𝑺𝑺

𝟎𝟎𝜼𝜼 provides a clear environment

• K0 K0 η and π0K0 K0 η bkgs are forbidden by exchange symmetry and CP conservationS S S S

• 1.3×109 J/𝜓𝜓 events
• (a) Structure around 1.85 GeV/c2

• (b) Strong enhancement near the
K0 0

SK S threshold interpreted as the
f0(980)

• (c) Strong correlation between the
f0(980) and the structure near 1.85
GeV/c2

• (d) M(K0 K0 )<1.1 GeV/c2 è theS S

structure near 1.85 GeV/c2

became more pronounced

PWA of events with
M(K0

SK0 )<1.1 GeV/c2 andS
M(K0

SK0 η)<2.8 GeV/c2
S

BESIII: PRL115,091803
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Final fit results: the data can be best described with three components:
X(1835)→f0(980)η, X(1560)→f0(980)η, and a non-resonant f0(1500)η
component

 Mass/Width consistent with the X(1835) in

J/ψ→ 𝛾𝛾η’ππ
Mass/spin consistent with those of the X(𝑝𝑝𝑝̅𝑝 )
Width is larger than the width of the X(𝑝𝑝𝑝̅𝑝 )

M = 1844 ± 9 (stat)±𝟐𝟐𝟐𝟐
𝟏𝟏𝟔𝟔 (syst) MeV/c2 Γ = 192±𝟏𝟏𝟏𝟏

𝟐𝟐𝟐𝟐(stat)±𝟒𝟒𝟒𝟒
𝟔𝟔𝟔𝟔(syst) MeV  (>12.9σ)

BR = (3.3±𝟎𝟎.𝟑𝟑𝟑𝟑
𝟎𝟎.𝟑𝟑𝟑𝟑 𝒔𝒔𝒔𝒔𝒔𝒔𝒔𝒔 ±𝟏𝟏.𝟐𝟐𝟐𝟐

𝟏𝟏.𝟗𝟗𝟗𝟗 (syst))×10−5

X(1835) in J/𝜓𝜓→γKSKSη BESIII: PRL115,091803
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X(1840) in J/ψ→γ3(π+π-)
PRD 88, 091502 (2013)

• A structure at 1.84GeV/c2 is 
observed in the mass 
spectrum 3(π+π-) with a 
significance of 7.6σ;

• M=1842.2±4.2+7.1
-2.6 MeV/c2 ; 

Γ=83±14±11 MeV/c2 ;

 The mass is consistent with that of X(1835), but the width 
is significantly different from either of them, and much
smaller than ΓX(1835) =190.1±9.0+38

-36 MeV/c2 ;
 We cannot determine whether X(1840) is a new state a 

new decay modes of existing X(1835)?
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X(1870) in J/ψ→ωηπ+π-

f1(1285) η(1405)

X(1870)
7.2σ

PRL 107, 182001 (2011)
• First observation of J/ψ→ωX(1870) 

and X(1870)→ 𝒂𝒂0 (980) ±π with the
significance 7.2σ;

• M=1877.3±6.3(stat)±𝟕𝟕.𝟒𝟒
𝟑𝟑.𝟒𝟒(syst) MeV/c2

•
•

•

𝚪𝚪=57±12(stat)±𝟒𝟒
𝟏𝟏𝟗𝟗(syst) MeV/c2;

f1(1285) and η(1405) are also observed
with significances >10σ;
the product branching fractions for 
X(1870), f1(1285) and η(1405) are
measured for the first time.

Whether the resonant structure of 
X(1870) is due to the X(1835) , the 
η2(1870) , an interference of both, or a 
new resonance still needs further study!

June 13, 2016Sixth FPCapri2016 29/43



X states near proton-antiproton threshold
More studies are needed

1950
M (MeV/c2)

1800 1850 1900

Γ
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)
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PRD87,032008 
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J/𝜓𝜓→γ3(π+π-) 
PRD 88,091502

J/𝜓𝜓→ωηπ+π-

PRL 107,182001

η(1405)
f1(1285) X(1870)

J/𝜓𝜓→γω𝜙𝜙 PRD 
87,032008

>30σ

J/𝜓𝜓→γη'π+π-

J/𝜓𝜓→γKs
0Ks η0

pp threshold
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XYZ  Physics
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Data 4~4.6GeV for XYZ studies
Data taking this year

ψ(4040) ψ(4160) Y(4260)
ψ(4415)

Y(4360)

Max Ecm so far
ΛcΛc 
threshold
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• The Zc family
 Charged exotic states
 Observed via π transition at BESIII
 𝑍𝑍𝑐𝑐± could not be a conventional 𝑞𝑞�𝑞𝑞 meson

• Coupling to charmonium with electric charge
• 𝑐𝑐 ̅𝑐𝑐 + 𝑞𝑞�𝑞𝑞 (q = u, d, s) 

 Several Zc states are observed in the mass region of Y states 
• Zc (3900)± , Zc (3885)± , Zc (4020)± , Zc (4025)±

• and neutral partners 
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e+e- →πZc(3900)±/0 → π (π J/ψ)
PRL 110, 252001 (2013)

ee→π+Zc(3900)- (π-J/ψ)
@4.26GeV

PRL 115, 112003(2015)
ee→π0Zc(3900)0 (π0J/ψ)

Mass ~ m(DD*)

Zc(3900) Mass(MeV) Width(MeV)
Zc(3900)± 3899.0±3.6±4.9 46±10±20
Zc(3900)0 3894.8±2.3±2.7 29.6±8.2±8.2
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Search for ee→πZc(3900)→π(ωπ)
PRD 92, 032009(2015)

4.23 GeV 4.26 GeV

 Searching for new decays of Zc(3900) to light hadrons: distinguish a resonance from 
threshold effects

 No significant Zc→ωπ is observed:
σ(e+e-→Zcπ, Zc →ωπ) < 0.26 pb @ 4.23 GeV
σ(e+e-→Zcπ, Zc →ωπ) < 0.18 pb @ 4.26 GeV
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ee→πZc(3885)±/0→π(DD*)±/0

4.26 GeV 4.23, 4.26 GeV

Zc(3885)0

Zc(3885)±

-5.7 -12

Zc(3885) Mass(MeV) Width(MeV) reference

Zc(3885)± (single D-tag) 3883.9±1.5±4.2 24.8±3.3±11.0 PRL 112,
022001(2014)

Zc(3885)± (double D-tag) 3881.7±1.6±2.6 26.6±2.0 ±2.3 PRD 92,
092006 (2015)

Zc(3885)0 (single D-tag) 3885.7+4.3 ±8.4 35+11 ±15 PRL 115,
222002 (2015)
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ee→πZc(4020)±/0→π(πhc)

Zc(4020)±

No significant signal for Zc(3900)±→π±hc

PRL 111, 242001(2013)
Sum of
4.23,
4.26,
4.36GeV
data

4.23+4.26 data

PRL 113, 212002 (2014)
4230 + 4260+4360 MeV

Significance > 5σ

Zc(4020)0

8.9
σ

~m(D*D*)

Zc(4020) Mass(MeV) Width(MeV)
Zc(4020)± 4022.9±0.8±2.7 7.9±2.7±2.6
Zc(4020)0 4023.8±2.2±3.8 Fixed (7.9)
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ee→πZc(4025)±/0→π(D*D*)±/0

PRL 112, 132001 (2014) PRL 115, 182002 (2015)
4.26GeV

Zc(4025)±
Zc(4025)0

Zc(4025) Mass(MeV) Width(MeV)
Zc(4025)± 4026.3±2.6±3.7 24.8±5.6±7.7
Zc(4025)0 4025.5+2.0 ± 3.1

-4.7 23.0±6.0±1.0
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Discussion of the Zc family

 Charged Zc decays into πJ/ψ(πhc …) 
=> at least has four quark components

 Production of charged and neutral Zc is consistent with isospin relationship
=> Isospin triplet?

 Are the Zc(3900) and Zc(3885) (Zc(4020) and Zc(4025) are the same state/structure?
Masses and widths are consistent each other within 2σ

Favor the same JP

Zc Mass (MeV/c2) Width (MeV)

3899.0±3.6±4.9 46±10±20

3894.8±2.3±2.7 29.6±8.2±8.2

3882.3±1.1± 1.9# 26.5±1.7±2.3#

3885.7+4.3
-5.7±8.4 35+11

-12±15

4022.9±0.8±2.7 7.9±2.7±2.6

4023.8±2.2±3.8 Fixed to 7.9

4026.3±2.6±3.7 24.8±5.6±7.7

Decay mode (Xi) JP

Zc(3900)+ π+J/ψ 1+

Zc(3900)0 π0J/ψ

Zc(3885)+ (DD*)+ 1+

Zc(3885)0 (DD*)0

Zc(4020)+ π+hc

Zc(4020)0 π0hc

Zc(4025)+ (D*D*)+

Zc(4025)0 4025.5+2.0
-4.7±3.1 23.0±6.0±1.0 (D*D*)0

# combined results 
of single and 
double D-tag

Preliminary result
from PWA

From angular
distribution
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Open Charm  Physics
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Absolute hadronic BFs of 𝚲𝚲c baryon+

 Double Tag (DT) events

�Λ𝑐𝑐−
 Single Tag (ST) events

(2.3 GeV)𝑒𝑒+

Λc 12 signal modes+
𝑒𝑒− (2.3 GeV)

12 tag modes

Extraction of the 12 BFs: Simultaneously did 24 fits
BFs are constraint to common variable 𝑵𝑵𝚲𝚲𝒄𝒄+�𝚲𝚲𝒄𝒄−

 Considering statistical and systematic correlations
among the different hadronic modes

𝝌𝝌𝟐𝟐/𝐧𝐧𝐝𝐝𝐟𝐟= 0.9
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Absolute hadronic BFs of 𝚲𝚲c baryon+

The first absolute measurement of the 𝜦𝜦𝒄𝒄+ BFs at the 𝜦𝜦𝒄𝒄+�𝚲𝚲𝒄𝒄− production
threshold

 The precisions are improved by factors of 3∼6
 The golden mode 𝚲𝚲𝒄𝒄+ → 𝒑𝒑𝑲𝑲−𝝅𝝅+

 Our measurement is consistent with the PDG value, but lower than Belle’s with 2σ
significance

 Improved absolute BF of 𝒑𝒑𝑲𝑲−𝝅𝝅+together with Belle’s result are key to calibrate other decays

PRL116, 052001 (2016)
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Summary

BESIII started data taking for physics since 2009
• World largest data samples at J/ψ, ψ’,ψ(3770), ψ(4040), Y(4260)  

already collected,  more data in future coming soon
• BESIII is in her golden age, more results will appear: charm 

meson, form factors, tau physics, two‐photon, rare processes …
• BESIII is playing leading role on hadron spectroscopy 
• Expect more results from BESIII in the future !

Thanks for your attention!
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