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1. Introduction
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BABAR Collaboration, Phys. Rev. Lett. 95, 142001 (2005)

1.1 X(4260)
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Theoretical  Models

1. Introduction
1.1 X(4260)
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Pole counting rule
D. Morgan, Nucl. Phys. A543 (1992) 632-644

According to the number of nearby poles

One = molecular state

Two = “elementary state”

How to distinguish a molecular state from a “elementary state” ?

However  this rule is only applicable to S-wave !!!

1. Introduction
1.2 Pole counting rule
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Unitarity

A brief review

Effective-range expansions

1. Introduction
1.2 Pole counting rule
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1. Nonrelativistic potential scattering

2.CDD poles and dispersion relations
Without CDD poles:

Within CDD poles:

1. Introduction
1.2 Pole counting rule
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2. P wave molecular state
2.1 Lagrangian
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2. P wave molecular state
2.2 Final state interaction



The form factor satisfies the following equation

 The cut off  of integral is 1.1 GeV.
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2. P wave molecular state
2.3 Form factor



The model of spherical square potential well
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2. P wave molecular state
2.4 The model of spherical square potential



The partial wave S matrix

 Two resonance poles are

approaching to the origin and 

then one bound state and one 

virtual state appear.

 Picture different from S-

wave
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2. P wave molecular state
2.4 The model of spherical square potential



Fit Parameters

2.24 1.66fm 18.37MeV -0.95 12.02 -4.65

Fit Results

phase shift
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2. P wave molecular state
2.5 Fit results



Relativistic numerical analysis
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Based on a published work
L. Y. Dai, Meng Shi, Guang-Yi Tang, and H. Q. Zheng. Nature of X(4260). 

Phys. Rev., D92(1):014020, 2015.

What they have done.
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New experiment data
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New experiment data
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Some changes
Before: (Phys. Rev., D92(1):014020, 2015)

propagator of X(4260)

cross section

change:

propagator of X(4260)

cross section



Relativistic numerical analysis
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Some challenge

Consider that one particle decays to two identical final-state particles via P-

wave.

Set M=4.23,m=2.112,g=3



Relativistic numerical analysis
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How to fix it
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Result (still working on)
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Result (still working on)
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Result (still working on)



Summary
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Nonrelativistic  potential model have been used to probe a P-wave 

resonance

A possibility that X(4260) may contain P-wave molecule component.

With more data imported , the nature of X(4260) would be clearer

Hope the work is helpful for future investigations

Continuing
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