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We are interested in three-body system: 

Introduction
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• Fixed center approximation to Faddeev equations (FCA)

• Fixed center: vector-vector meson molecular state (V-V interaction)

• The interaction of vector  mesons and pseudoscalar mesons
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Formalism
Fixed center approximation to Faddeev equations (FCA)
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single-scattering form factor

The loop function

The form factor

where

Formalism
Fixed center approximation to Faddeev equations (FCA)
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Formalism
Fixed center: vector-vector meson molecular state （V-V interaction）

Hidden-gauge Lagrangian

where 

L. S. Geng and E. Oset. Phys. Rev. D 79 (2009) 7, 074009
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Formalism
Fixed center: vector-vector meson molecular state （V-V interaction）

Three-body system: 

Fixed center:
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Formalism
Fixed center: vector-vector meson molecular state （V-V interaction）

PDG
PDG

Mass (eva.)

Mass (ave.)

Width 150 MeV

Mass

Width 86 MeV
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Mass
1704 ± 5 ± 2 MeV BABR 2021

1817 ± 8 ± 20 MeV BES3 2022

Width 106 ± 15 MeV

PDG

Formalism
Fixed center: vector-vector meson molecular state （V-V interaction）
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Formalism
The interaction between vector  mesons and pseudoscalar mesons  

where

L. Roca, E. Oset and J. Singh. Phys. Rev. D 72 (2005) 1, 014002
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Results

2016 BES3 [1]

1989 DM2 [2]

Our work

PDG

further state:
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[3] Anisovich et al. Phys. Lett. B 517 (2001), 261-272.

Our work

PDG

further state:

2001 Anisovich et al [3]
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Our work

State* 1 State 2 State*3

2083 MeV 2134 MeV 2233 MeV

2062 MeV 2130 MeV 2209 MeV

2122 MeV

2086 MeV

Our work

PDG

further state:

2001 Anisovich et al [1]

[1] Anisovich et al. Phys. Lett. B 517 (2001), 261-272.

Results
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Our work

PDG
further state:

2000 Anisovich et al [1]

[1] Anisovich et al. Phys. Lett. B 491 (2000), 47-58.

[2] Anisovich et al. Phys. Lett. B 517 (2001), 261-272

PDG

further state:

2001 Anisovich et al [2]

Results
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Our work

Results
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Model
Our 

work

Hybrid

State[1]

PDG

(ave.)GI[2]
VFV

[3]
GI[2]

VFV

[3]

Mass 1896 1900 1890 1853 2130 1863 1842±8
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Unit in MeV.

Model Our work

Hybrid 

state

[4] [2]

PDG

Mass 1889 1800-1900 2130

Unit in MeV.

Results
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State* 1 State* 2 State* 3

Mass 1914 1975 2072

Unit in MeV.

Results
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Summary

0+(0−+)

1−(0−+)

0+(2−+)

0+(0−+)

1−(0−+)

1−(2−+)

1

2
(0− ) 2080? 2150?  2230?

3

2
(0− ) 2140 ?

1

2
(2− ) 1910?  1980?  2070? 




