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Introduction to the BESIII Experiment

QCD
phenomenology

and theory

The primary goal of BESIII:  Use e+e− collisions to produce charmonium states, 
then use their properties and their decays to learn about the strong force.

accelerator

c c

CHARMONIUM

 (and the properties and the decays of 
their decay products, etc.)
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accelerator

Introduction to the BESIII Experiment

Collide e+e− in the τ-charm region:

BEPCII:
Institute for High Energy Physics

Beijing, China

R

e+e− Center of Mass Energy

First collisions:  March 2008

Record luminosity:  ~6 × 1032 cm−2s−1

                                 (~10× CESRc and ~50× BEPC)
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Introduction to the BESIII Experiment

accelerator

aerial view of BEPCII at IHEP

to Beijing
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Introduction to the BESIII Experiment

detector
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Introduction to the BESIII Experiment

The BESIII Detector

detector

Excellent tracking and calorimetry with
a uniform acceptance:

tracks:  σp/p ~ 0.6% at 1 GeV/c
photons:  σE/E ~ 2.5% at 1 GeV
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Introduction to the BESIII Experiment

detector

The BESIII Detector

Excellent tracking and calorimetry with
a uniform acceptance:

tracks:  σp/p ~ 0.6% at 1 GeV/c
photons:  σE/E ~ 2.5% at 1 GeV

First Hadronic
Event:
July 2008
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Introduction to the BESIII Experiment

data
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Introduction to the BESIII Experiment

data

BESIII Data

So far BESIII has collected:
~ 225 Million J/ψ
~ 106 Million ψ(2S)
~ 2.9fb−1 at the ψ(3770)
~ 0.5fb−1 at 4010 MeV
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Introduction to the BESIII Experiment

data

BESIII will also collect:
more J/ψ, ψ(2S), ψ(3770)
+ data at higher energies
     (for XYZ searches and Ds physics...)

BESIII Data

So far BESIII has collected:
~ 225 Million J/ψ
~ 106 Million ψ(2S)
~ 2.9fb−1 at the ψ(3770)
~ 0.5fb−1 at 4010 MeV
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Introduction to the BESIII Experiment
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For example:
Properties of the hc  (PRL 104, 132002 (2010)) 
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Introduction to the BESIII Experiment

a bigger picture
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Radiative decays: #(2S)&"X 

BESIII  

preliminary 

•! Clean exclusive signal  
•! High statistics 
•! Clear inclusive  
  photon spectrum 
•! Excellent photon  
  resolution 

BESIII 

photons from ψ(2S) decays
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A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

21
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Introduction to the BESIII Experiment

QCD
phenomenology

and theory

• Quantitative Comparisons with Lattice QCD
• e.g.:

• charmonium masses
• radiative transitions
• open charm decay constants

• Decay Dynamics
• e.g.:

• the “ρπ puzzle”

• The Structure of Mesons
• e.g.:

• gluonic excitations?

J/ψ or ψ(2S) ρπ
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A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later
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a bigger picture

A Few Highlights from the BESIII Experiment



A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

Study of Light Quark States
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The “X(1860)” in J/ψ → γ(pp) at BESIII
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•  First observed by BESII

•  Now confirmed by BESIII in
ψ(2S) → π+π−J/ψ
      J/ψ → γpp 

     using 106 million ψ(2S) decays

•  Also recently confirmed by 
CLEO-c (with lower statistics) 
in the same reaction

•  No clear evidence in:
•  ψ(2S) → γpp (BESII)
•  J/ψ → ωpp (BESII)
•  J/ψ → π0pp  (BESIII)
•  ϒ(1S) → γpp (CLEO III)
•  etc.

•  Possibly baryonium?

phase space

acceptance

X(1860)



JPC of the “X(1860)” (NEW)

29

0−+(1860)
0++ phase space
fJ(1910)
fJ(2100)

“X(1860)” has JPC = 0−+

J/ψ → γpp ψ(2S) →γpp

“X(1860)” is now seen in 
ψ(2S) decays 

(~5% of J/ψ decays)

perform amplitude analyses using decay angular distributions...

arXiv:1112:0942



The “X(1835)” in J/ψ → γ(η′π+π−) at BESIII

30

PRL95, 262001 (2005)

First observed by BESII:
(58 million J/ψ decays)

Confirmed by BESIII:
(225 million J/ψ decays)

But with surprises:

predicted bg

bg + phase space

Rich Substructure!

(an amplitude analysis could help 
with interpretation)

X(1835) PRL106, 072002 (2011)
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The “X(1870)” in J/ψ → ω(ηπ+π−) at BESIII

X(1870)

f1(1285)
η(1405)

•  One more surprise...

•  Look at M(ηπ+π−) from 

          J/ψ → ω(ηπ+π−) 

after selecting a0± → ηπ±

•  A new signal appears at 
a mass of 1870 MeV/c2 
with a width of ~80 MeV/c2!

⇒  In general, amplitude analyses will be needed to learn more about these new states...
and then we need a global comparison between experiment and theory...

PRL107, 182001 (2011)



A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

32

Study of Charmonium Decays

ψ(2S)
η or η′

ψ(2S) π0

γ

γ
γ*

ψ(2S) → γη(′)

ψ(2S) → γπ0

⇒  ideally, study the η−η′ mixing angle, but 
ψ(2S) → γη is anomalously suppressed...   

⇒  possibly study the γ* − γ − π0 
form factor for timelike γ*  



Analysis of ψ(2S) → γ(π0,η,η′) at BESIII

33

π0→ 
γγ

η′→ 
π+π−η

η′→ 
γπ+π−

η→ 
π+π−π0

η→π0π0π0

ψ(2S) → γη
(First Observation) ψ(2S) → γη′ ψ(2S) → γπ0

(First Observation)

strange
depletion!

(Branching
fractions in
units of 10−6)



•  For J/ψ, 

consistent with other measurements of the 
η−η′ mixing angle.

•  But for ψ(2S),

•  Why the difference?
•  interference with the continuum?
•  contributions of other processes?
•  something related to the “ρπ puzzle?”

The Suppression of ψ(2S) → γη?

34

J/ψ
η or η′

γ

J/ψ → γη(′)

ψ(2S)
η or η′

γ

ψ(2S) → γη(′)

= (21.1 ± 0.9) %

= (1.10 ± 0.38 ± 0.07) %
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A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

35

Study of Charmonium Spectroscopy



Measuring the Mass of the ηc(1S)

36

the ηc(1S) is the ground state of the charmonium system, but its properties are not well-known:

MASS WIDTH

some of the problem appears to stem from measurements using ψ(1S,2S) → γηc(1S)...



Measuring the Mass of the ηc(1S)
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FIG. 1: The M(Xi) invariant mass distributions for the decaysKSK
+π−, K+K−π0, ηπ+π−, KSK

+π+π−π−, K+K−π+π−π0

and 3(π+π−), respectively, with the fit results (for the constructive solution) superimposed. Points are data and the various
curves are the total fit results. Signals are shown as short-dashed lines; the non-resonant components as long-dashed lines;
and the interference between them as dotted lines. Shaded histograms are (in red/yellow/green) for (continuum/π0Xi/other
ψ′ decays) backgrounds. The continuum backgrounds for KSK

+π− and ηπ+π− decays are negligible.

γγJ/ψ, and the possible discrepancy is described by a
smearing Gaussian, where a non-zero mean value indi-
cates a mass offset, and a non-zero σ represents the MC-
data difference in the mass resolution. Possible bias due
to the event selection or fitting procedure is checked by
MC simulation with large statistics. We find that the
mass is slightly shifted (< 0.3 MeV/c2) from the input
value, while the resulting width is consistent with the in-
put. The shift in mass is added in the smearing Gaussian
for each decay separately. By varying the parameters of
the smearing Gaussian from the expected value, we es-
timate the uncertainties. From a large number of tests,
the variance of the resulting mass (width), 0.38 MeV/c2

(0.27 MeV), is taken as a systematic error in mass
(width) for the mass scale uncertainty. A 0.35 MeV/c2

(0.60 MeV) systematic error in mass (width) is assigned
due to the mass resolution uncertainty.

The systematic error due to the fit is estimated by
varying the range and changing the fitting procedure.
The changes, 0.05 MeV/c2 in mass and 0.07 MeV in
width, are assigned as systematic errors. A mass-
dependent efficiency is used in the fit. By removing the
efficiency correction from the fitting PDF, the changes,
which are 0.05 MeV/c2 in mass and 0.06 MeV in width,
are taken as systematic errors. The stability of the si-
multaneous fit program is checked by repeating the fit a
thousand times with random initialization; the variances
of mass and width, 0.14 MeV/c2 and 0.66 MeV, respec-

tively, are taken as systematic errors.

Assuming all these sources are independent, their sum
in quadrature is taken as the total systematic error. We
obtain the ηc mass and width

mass = 2984.3± 0.6± 0.6 MeV/c2,

Γ = 32.0± 1.2± 1.0 MeV,

where the first errors are statistical and the second are
systematic.

The relative phases for constructive interference or de-
structive interference from each mode are consistent with
each other within 3σ, which may suggest a common phase
in all the modes under study. A fit with a common phase
(i.e. the phases are constrained to be the same) describes
the data well, with a χ2/ndf = 303.2/279. Comparing to
the fit with separately varying phases for each mode, we
find the statistical significance for the 5 additional phases
to be 3.1σ. The fit yields M = 2983.9 ± 0.6(stat.) ±
0.6(syst.) MeV/c2, Γ = 31.3±1.2(stat.)±0.9(syst.)MeV,
and φ = 2.40±0.07(stat.)±0.08(syst.) rad (constructive)
or φ = 4.19± 0.03(stat.)± 0.09(syst.) rad (destructive).
The physics behind this observation is yet to be under-
stood.

In summary, we measure the ηc mass and width to
high precision via ψ′ → γηc. We obtain M = 2984.3 ±
0.6(stat.)±0.6(syst.) MeV/c2 and Γ = 32.0±1.2(stat.)±

BESIII observed a shift in mass due to a distortion of the ψ(2S) → γηc(1S) lineshape...

Attributing the distortion to interference with non-resonant radiative decays...

M = 2984.3 ± 0.6 ± 0.6 MeV   and   Γ = 32.0 ± 1.2 ± 1.0 MeV



A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

38

Study of Open Charm

•  Use ψ(3770) → DD to produce two 
quantum correlated D mesons (almost) at rest.

•  “Tag” one D meson to learn about the other.

•  Powerful tool for studying:
•  mixing and CP violation
•  hadronic decays (e.g. Dalitz analyses)
•  semileptonic decays (form factors)
•  leptonic decays (decay constants)
•  etc.

•  BESIII has ~2.9fb−1 (~3× CLEO)

ψ(3770)

D

D



Open Charm at BESIII
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2010-5-25 Hai-Bo Li (IHEP) 33
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(using only 420 pb−1...)

Examples of a few D-tag modes...

•  very clean

•  excellent resolution
•  ~1.3 MeV
for pure charged
•  ~1.9 MeV
with a π0

MBC =
√

E2
beam − |pD |2



A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later

40

Study of Charmonium Above Open Charm Threshold
the spectrum of charmonium states above open 
charm threshold is richer than once thought...

20

TABLE 9: As in Table 4, but for new unconventional states in the cc̄ and bb̄ regions, ordered by mass. For X(3872), the values
given are based only upon decays to π+π−J/ψ. X(3945) and Y (3940) have been subsumed under X(3915) due to compatible
properties. The state known as Z(3930) appears as the χc2(2P ) in Table 4. See also the reviews in [81–84]

State m (MeV) Γ (MeV) JPC Process (mode) Experiment (#σ) Year Status

X(3872) 3871.52±0.20 1.3±0.6 1++/2−+ B → K(π+π−J/ψ) Belle [85, 86] (12.8), BABAR [87] (8.6) 2003 OK

(<2.2) pp̄ → (π+π−J/ψ) + ... CDF [88–90] (np), DØ [91] (5.2)

B → K(ωJ/ψ) Belle [92] (4.3), BABAR [93] (4.0)

B → K(D∗0D̄0) Belle [94, 95] (6.4), BABAR [96] (4.9)

B → K(γJ/ψ) Belle [92] (4.0), BABAR [97, 98] (3.6)

B → K(γψ(2S)) BABAR [98] (3.5), Belle [99] (0.4)

X(3915) 3915.6± 3.1 28±10 0/2?+ B → K(ωJ/ψ) Belle [100] (8.1), BABAR [101] (19) 2004 OK

e+e− → e+e−(ωJ/ψ) Belle [102] (7.7)

X(3940) 3942+9
−8 37+27

−17 ??+ e+e− → J/ψ(DD̄∗) Belle [103] (6.0) 2007 NC!

e+e− → J/ψ (...) Belle [54] (5.0)

G(3900) 3943± 21 52±11 1−− e+e− → γ(DD̄) BABAR [27] (np), Belle [21] (np) 2007 OK

Y (4008) 4008+121
− 49 226±97 1−− e+e− → γ(π+π−J/ψ) Belle [104] (7.4) 2007 NC!

Z1(4050)
+ 4051+24

−43 82+51
−55 ? B → K(π+χc1(1P )) Belle [105] (5.0) 2008 NC!

Y (4140) 4143.4± 3.0 15+11
− 7 ??+ B → K(φJ/ψ) CDF [106, 107] (5.0) 2009 NC!

X(4160) 4156+29
−25 139+113

−65 ??+ e+e− → J/ψ(DD̄∗) Belle [103] (5.5) 2007 NC!

Z2(4250)
+ 4248+185

− 45 177+321
− 72 ? B → K(π+χc1(1P )) Belle [105] (5.0) 2008 NC!
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Belle [104] (15)

e+e− → (π+π−J/ψ) CLEO [111] (11)

e+e− → (π0π0J/ψ) CLEO [111] (5.1)

Y (4274) 4274.4+8.4
−6.7 32+22

−15 ??+ B → K(φJ/ψ) CDF [107] (3.1) 2010 NC!

X(4350) 4350.6+4.6
−5.1 13.3+18.4

−10.0 0,2++ e+e− → e+e−(φJ/ψ) Belle [112] (3.2) 2009 NC!

Y (4360) 4353± 11 96±42 1−− e+e− → γ(π+π−ψ(2S)) BABAR [113] (np), Belle [114] (8.0) 2007 OK

Z(4430)+ 4443+24
−18 107+113

− 71 ? B → K(π+ψ(2S)) Belle [115, 116] (6.4) 2007 NC!

X(4630) 4634+ 9
−11 92+41

−32 1−− e+e− → γ(Λ+
c Λ

−
c ) Belle [25] (8.2) 2007 NC!

Y (4660) 4664±12 48±15 1−− e+e− → γ(π+π−ψ(2S)) Belle [114] (5.8) 2007 NC!
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−7.7 1−− e+e− → (π+π−Υ(nS)) Belle [37, 117] (3.2) 2010 NC!

no D∗0-mass constraint, and measured a mass value of
3875.2 ± 0.7+0.3

−1.6 ± 0.8 MeV.) Belle [95] fit to a conven-
tional Breit-Wigner signal shape convolved with a Gaus-
sian resolution function. BABAR [96] fit the data to an
ensemble of MC samples, each generated with different
plausible X masses and widths and assuming a purely
S-wave decay of a spin-1 resonance. The BABAR X mass
from D∗0D̄0 decays is more than 3 MeV larger than the
world average from π+π−J/ψ, which engendered specu-
lation that the D∗0D̄0 enhancement might be a different
state than that observed in π+π−J/ψ, but the smaller
value observed by Belle in D∗0D̄0 seems to make that
possibility unlikely. The two X mass measurements us-

ing D∗0D̄0 decays are inconsistent by 2.2σ, and are 1.8σ
and 4.7σ higher than the π+π−J/ψ-based mass. How-
ever, important subtleties pointed out by Braaten and
co-authors [121, 122] appear to explain at least qualita-
tively why masses extracted in this manner are larger
than in π+π−J/ψ.

Measuring theX mass with theD∗0D̄0 decay is consid-
erably more challenging than with π+π−J/ψ for several
reasons [121, 122]. If conceived as a bound or virtual
D∗0D̄0 state [123], the X lineshape in this decay mode
is determined by the binding energy, the D∗0 natural
width, and the natural width of the X itself, which is
at least as large as the D∗0 width [121]. Because the
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TABLE 9: As in Table 4, but for new unconventional states in the cc̄ and bb̄ regions, ordered by mass. For X(3872), the values
given are based only upon decays to π+π−J/ψ. X(3945) and Y (3940) have been subsumed under X(3915) due to compatible
properties. The state known as Z(3930) appears as the χc2(2P ) in Table 4. See also the reviews in [81–84]
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PRL 95, 142001 (2005)

Discovery of the Y(4260) by BaBar
The Y(4360) in π+π−ψ(2S) at Belle/BaBar

arXiv:1010.5827 [hep-ex]

potential hybrid meson states discovered in ISR at Belle and BaBar...

These states could be produced directly at BESIII.



A Selection of Recent Results from BESIII:
• Light Quark States

• X(1860) in J/ψ → γ(pp) 
(Chinese Physics C 34, 4 (2010) and NEW:  arXiv:1112.0942) 

• X(1835) in J/ψ → γ(η′π+π−) (PRL 106, 072002 (2011))

• X(1870) in J/ψ → ω(ηπ+π−) (PRL 107, 182001 (2011)) 

• a0(980) − f0(980) mixing (PRD 83, 032003 (2011))

• η′ → ηπ+π− matrix element (PRD 83, 012003 (2011))

• Charmonium Decays
• ψ(2S) → γπ0, γη, γη′ (PRL 105, 261801 (2010))

• χcJ → π0π0, ηη (PRD 81, 052005 (2010))

• χcJ → γρ, γω, γφ (PRD 83, 112005 (2011))

• χcJ → 4π0 (PRD 83, 012006 (2011))

• Charmonium Spectroscopy and Transitions
• Mass and width of the ηc (arXiv:1111.0398)

• Properties of the hc (PRL 104, 132002 (2010))

• Multipoles in ψ(2S) → γχc2 (arXiv:1110.1742)

• Open Charm
• results very soon

• Charmonium Above Open Charm Threshold
• results a little later
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Summary

•  BESIII is now fully operational and many 
analyses are underway (as well as many 
systematic studies)

•  BESIII has already made many 
contributions beyond the reach of CLEO-c

•  Many more results are on their way!
(including analyses of open charm)


