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1. Motivation

good tool to study the nature of some 
resonances, in particular those 
generated dynamically from the 
interaction of pairs of  more elementary 
hadrons

Scalar Resonance

a) Hadronic decay
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Nucl. Phys. A 679, 671 (2001); Nucl. Phys. A 744, 127 (2004);Phys. 
Rev. D 74, 034021 (2006);  Eur. Phys. J. C63, 93(2009)

Eur. Phys. J. C63, 93(2009); Nucl.Phys.A 620, 438 (1997); Phys.Rev.D59, 
074001(1999);Eur.Phys.J.A 3, 307 (1998); Eur.Phys.J.A8, 389 (2000); 
Phys. Rev. Lett.97, 242002 (2006); Nucl.Phys.A679, 57 (2000)

• As a test of chiral dynamics and the dynamically 
generated character of the low lying scalar resonances.

• The reaction offers a genuine simplifying factor since the

Good representation of the experimental data
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L.S. Geng and E. Oset, Phys. Rev. D 79, 074009 (2009)

R. Molina, D. Nicmorus and E. 
Oset, Phys. Rev. D 78, 114018 (2008)

Chiral unitary approach

An extension to SU(3)

Then
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A. Martinez Torres, L.S. Geng, L.R. Dai, B.X. Sun, E. Oset, 
B.S. Zou, Phys. Lett . B 680 (2009) 310

Tensor Resonance

Our results can reasonably 
describe the experimental  data 



b) Radiative decay
L.S. Geng, F.K. Guo, C. Hanhart, R. Molina, E. Oset, 
B.S.Zou, Eur. Phys. J. A 44, 305 (2010)

Results:
Ratio of the rates in the production 

of the  tensor mesons is in good 
agreement with experiment data. 

Here the molecular picture can 

describe the decay ratios well

Prediction
of scalar mesons,which

could be tested in the future
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2. Chiral unitary approach

+ + + . . . =
R

Fig.1 Diagrammatical representation

dynamically generated states
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Fig.2 Production mechanism  of and two interacting vector mesons
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R. Molina, D. Nicmorus and E. Oset, Phys. Rev. D 78, 114018 
(2008);  L. S. Geng and E. Oset, Phys. Rev. D 79, 074009 (2009)
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•
 

The assumption
These tensor states are all dynamically generated resonances from the vector-vector 
interaction provided by the hidden gauge formalism, upon unitarization in coupled 
channels.

Phys. Lett . B 680 (2009) 310

Phys. Rev. D 79, 074009 (2009)

Transition matrix

A. Martinez Torres, L.S. Geng, L.R. Dai, B.X. Sun, 
E. Oset, B.S. Zou, Phys. Lett . B 680 (2009) 310)



L.S. Geng and E. Oset, Phys. Rev. 
D 79, 074009 (2009) 

Phys. Lett . B 680 (2009) 310

Theoretical error estimates



The ratio of amplitudes

A. Martinez Torres, L.S. Geng, L.R. Dai, 
B.X. Sun, E. Oset, B.S. Zou,Phys. Lett . B 

680 (2009) 310)

The evaluation of the 
primary weights



PDG: Phys. Lett . B 667 (2008) 1 
BES: Phys. Lett . B 607 (2005) 243

Experimental branching ratios



A. Martinez Torres, L.S. Geng,  L.R. Dai, B.X. Sun, E. Oset, 
B.S.Zou,  Phys. Lett . B 680 (2009) 310

The idea these tensor states are 
all dynamically generated from 
the vector-vector interaction

Our results 
the overall agreement with data 
is reasonable, obtaining four 
independent ratios with just 
one parameter

Theoretical errors
1) average mass of the vector nonet

 

and
average decay constant of the pion

 

octet

2) slightly change the values of the 
subtraction constants

Phys. Lett . B 680 (2009) 310
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L.S. Geng, F.K. Guo, C. Hanhart, R. Molina, E. Oset, B.S.Zou, 
Eur. Phys. J. A 44, 305 (2010)
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•
 

The assumption
These tensor states are all dynamically generated resonances from 
the vector-vector interaction provided by the hidden gauge formalism, 
upon unitarization

 
in coupled channels.

•
 

Formalism

Phys. Rev. D 79, 074009 (2009)

Transition matrix

L.S. Geng, F.K. Guo, C. Hanhart, R. Molina, 

E. Oset, B.S.Zou, Eur. Phys. J. A 44, 305 (2010)
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Prediction of scalar mesons, which could  be tested in the future

Ratio of the rates in the production of the  tensor mesons is in 
good agreement with experiment

Exp: Phys. Rev. D 86, 010001 (2012)1



4.                                     decays
Our aim: to test the hypothesis

by testing all reactions possible



Lianrong Dai, Eulogio Oset,   Eur. Phys. J. A 49 (2013) 130

1) Hadronic decays
Transition matrix

The decay widths

Phys. Lett . B 680 (2009) 310) 
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Experimental branching ratios

PDG Phys. Rev. D 86, 010001 (2012)
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Prediction done for ratios  not yet measured

test on the 
molecular 
nature

The agreement with experiment for the available data is good

Experiment Phys. Rev. D 86, 010001 (2012)



Lianrong Dai, Eulogio Oset,   Eur. Phys. J. A 49 (2013) 130

2) Radiative decays

Transition matrix

The decay widths

Eur. Phys. J. A 44, 305 (2010)
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Extend to heavy quarkonium
 

states

Test
 

on the
 

molecular nature

Lianrong
 

Dai, Eulogio Oset,  

Eur. Phys. J. A 49 (2013) 130

Results
 

the agreement with the
 

experimental
 

ratio
 

is good

Prediction Exp CLEO Collaboration
Phys. Rev. D 75, 072001 (2007);Phys. Rev. D 

83,037101 (2011); Phys. Rev. D 73,032001 (2006)
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Extend to

Predictions based on molecular picture

Need more experimental  information to further test on the 
molecular nature of  these dynamically generated resonance 
states of 

To be compared with  
future experiments !
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4. Summary

Results:  The agreement  with the data available is good

Predictions: related decays not yet available

Thank you!


	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13
	幻灯片编号 14
	幻灯片编号 15
	幻灯片编号 16
	幻灯片编号 17
	幻灯片编号 18
	幻灯片编号 19
	幻灯片编号 20
	幻灯片编号 21
	幻灯片编号 22
	幻灯片编号 23
	幻灯片编号 24
	幻灯片编号 25
	幻灯片编号 26
	幻灯片编号 27

