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Recent results on Recent results on Charmonium(likeCharmonium(like) at Belle ) at Belle 
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Update e+e- →K+K-J/
 

and search for  Zcs
±

 

→K±

 

J/
●●

 

Observation of a new charged Observation of a new charged charmoniumlikecharmoniumlike state Zc(4200) in B state Zc(4200) in B →K π J/
●●

 

Update e+e- → π++π--(2S): Y(4360) and Y(4660)(2S): Y(4360) and Y(4660)
●●

 

Search for X(3872) like states decays to ηc

 

modes
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Charmoniumlike
 

states

4



Zc
 

(3900) observed in two experiments!
BES3 at 4.26 GeV: PRL110,252001 Belle with ISR:  PRL110, 252002

• M = 3894.56.64.5 MeV
• 

 
= 632426 MeV

• 159 
 

49 events
• >5.2

• M = 3899.03.64.9 MeV
• 

 
= 461020 MeV

• 307 
 

48 events
• >8
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Zc
 

(3900) observed in two experiments!
BES3 at 4.26 GeV: PRL110,252001 Belle with ISR:  PRL110, 252002

• M = 3894.56.64.5 MeV
• 

 
= 632426 MeV

• 159 
 

49 events
• >5.2

• M = 3899.03.64.9 MeV
• 

 
= 461020 MeV

• 307 
 

48 events
• >8
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• Couples tocc
• Has electric charge
• At least 4-quarks
• What is its nature?

• DD*

 
molecule?

• Tetraquark
 

state?
• Cusp?
• Threshold effect?
• …

Predictions and more 
experimental information will 
be essential to understand its 
nature.


 

A partner Zc

 

in B decays ?

What is Zc (3900)?
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Sig. Eff.

Zc(4200) !Zc(4200) !

arXiv:1408.6457

c
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Projections of fit results

Z(4430) only
Additional Zc

Zc(3900) is also tried to add:

Zc(3900) is not needed !
9 A partner with s quark Zcs?



Zcs? History: previous published results

Phys. Rev. D 77, 011105(R) (2008)Phys. Rev. D 77, 011105(R) (2008)

1.
 

cross section is measured 
between 4-6 GeV.

2.
 

There is one very broad 
structure;

3.
 

Two events near the Y (4260) 
mass

4.
 

We did not show Dalitz
 

Plot 
before !

673fb-1
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PRD 89,072015(2014) Updated e+e- →K+K-J/
Event selections are almost the same as in Event selections are almost the same as in Phys. Rev. D 77, Phys. Rev. D 77, 
011105(R) (2008)011105(R) (2008) Shaded hist.: J/

 
mass sidebands

7.8% sys. error was
not included.4-6 GeV: 213 events

35 bkg, 17816
 

signal

980fb-1

Y(4260)

• +one resonance.
• Fit with (4415)

2/ndf=30/11
M=4747117MeV
=67186 MeV
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Search for ZcsKJ/
 

states

No evident structure in K+‐J/
 

mass distribution under 
 current statistics 

PRD 89,072015(2014) 
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ee++ee--

 
→→ π+ + π--(2S): history(2S): history

PRD 89, 111103(R) (2014)
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Updated Updated ee++ee-- →→ π++π--(2S)(2S)
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PRD 89, 111103(R) (2014)

(a)
(b)



Fit M(Fit M(ππ++ππ--

 
(2S)) with two resonances(2S)) with two resonances
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Fit M(Fit M(ππ++ππ--

 
(2S)) with three resonances(2S)) with three resonances
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Search for X(3872) decays to ηc modes
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Search for X(3872) decays to ηc modes
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Search for X(3872) decays to ηc modes
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Summary
● The e+e- →K+K-J/

 
cross sections are updated. There are 

clear K+K-J/
 

signal events.
●

 
No clear structure Zcs is observed in the  K±J/.

● The e+e- → π+π-(2S) cross sections and Y(4360), Y(4660)
parameters are updated.
● The Y(4260) was tried in the fit. The significance is <3σ, but 
it has significant effect on Y(4360) and Y(4660) parameters.

● 4D amplitude analysis of B 0 → J/K−π+ decays has been 
performed. A new charged charmoniumlike state Zc(4200)+ →

 J/π+ is observed (6.2σ, JP = 1+).
● Evidence for a new decay channel Zc(4430)+ → J/π+

● We study B±

 
→ K±X with X decays: ηcπ

+π-, ηcω, ηcη, 
ηcπ

0. No signal was observed in any of the studied decay 
channels. 
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