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Motivation

 Lineshape anomaly in DD production.

 Charmed mesons pair production in e+e- annihilation 
as a probe for NPQCD mechanisms
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Part I 

The cross section lineshape of e+e-DD

Y.-J. Zhang and Q. Zhao, PRD81, 034011 (2010)
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Experimental results

X(3900)?X(3900)?

Belle, G. Pakhlova et al, 2006, 
PRD77, 011103(R)

The vertical lines are for (4040), 
(4160), (4415) positions
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Further more

 Potential model 
describes charmonium
spectrum well above 
open-charm threshold?

 Signal for exotic?

 How about the open-
channel effect?
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Vector meson dominance model
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Intermediate meson loops contribution

 Calculation in hadron degrees of freedom

For compensate the off-shell 
effects  and kill the divergence
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The numerical results

The date are from BES.

M. Ablikim et al, PLB 668,
263 (2008)

Fitted results:
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X(3900)?
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The open-channel effects

Fit-I : 

Fit-II : 

The date are from Belle.

x= s – (m1+m2)2
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 The solid line, dashed line and 
dotted line are the exclusive 
contribution from the different 
approach.

 The open-channel effect cause 
the enhancement near the 
3.9GeV.

 How about the open channel 
effects in other process?

The open-channel effects
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Part II

The cross section lineshape of e+e-DD*+c.c.

Y.-J. Zhang and Q. Zhao, arXiv:1002.1612 [hep-ph]
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Vector meson dominance model
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Asymptotic behavior of the form factor

To avoid the violation of unitary, we have:

and

Quark model and flavor symmetry leads:

and

The contributions come from the light vector mesons are very small !

T. M. Aliev, E. Iltan, N. K. Pak and M. P. Rekalo, Z. Phys. C 64, 683 (1994).
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Coupling of charmonia to charmed mesons 

 Some couplings are not available.

Effective Lagrangians :

 Relativistic potential model and the electromagnetic current give :

P.Colangelo, F. De Fazio and G. Nardulli, Phys. Lett. B 334, 175 (1994)
R. Casalbuoni, A. Deandrea, N. Di Bartolomeo, R. Gatto, F. Feruglio and G. Nardulli, Phys. Rept. 281, 145 (1997)

 Their coupling values generally have large discrepancies in different models.
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The numerical results

For charmonium coupling to the charmed mesons, we assume:

then

Particle Data Group 2008
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The numerical results

Heavy quark mass limit
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The form factors obtained by different fitting schemes. With smaller coupling, 
an observed deficit might imply the presence of X(3900) or might reproduce 
by other open-channel effects.

The numerical results



06/04/2010

Summary

 The open-channel effects can lead a enhancement near 3.9GeV in 
e+e-DD process.

 The interference between charmonia can reproduce the lineshape
of e+e-DD,DD* process.

 More experimental data from BES-III will further  clarify these 
issues. 
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Thank you!


