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☆☆☆☆ Light Scalar mesons

◎◎◎◎ Properties

• quark structure
• interactions with other mesons
・・・・・・・・・・・・

scalar nonet

clue for understanding of QCD



scalar Æ g + g

vector Æ scalar + g

scalar Æ vector + g

☆☆☆☆ Radiative decays involving light scalar mesons

◎◎◎◎ Effective Lagrangian
←←←← SU(3) flavor symmetry

+ vector meson dominance
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- Masses of scalar mesons 
and their couplings to pseudoscalar mesons -



2.1. Scalar meson nonet field

cf: vector meson nonet field

D.Black, A.H.Fariborz, F.Sannino and J.Schechter, PRD 59, 074026 (1999)



2.2. Relation to quark structure



2.3. Mass terms for scalar nonet

quark mass

D.Black, A.H.Fariborz, F.Sannino and J.Schechter, PRD 59, 074026 (1999)



2.4. Pseudoscalar meson nonet field



☆☆☆☆ All of NPP couplings are expressed by
4 parameters, A, B, C, D

2.5. Interactions among one scalar and two pseudoscalars

◎◎◎◎ light pseudoscalar mesons (p, K, h)
・・・・・・・・・・・・ approximate Nambu-Goldstone bosons

☆☆☆☆ Pseudoscalar mesons couple to other mesons
with derivative interaction



☆☆☆☆ Determination of A, B, C, D
D.Black, A.H.Fariborz, F.Sannino and J.Schechter, PRD 59, 074026 (1999)
A.H.Fariborz and J.Schechter, PRD 60, 034002 (1999)

◎◎◎◎ Fit





3.1. Features of our model

◎◎◎◎ SU(3) flavor symmetry

←←←← Effective Lagrangian

◎◎◎◎ Vector meson dominance  (VMD)

• Photon couples to mesons 
dominantly through vector mesons.

VMD works very well for EM form factor of p.



3.2. Vector Meson Dominance (VMD) 
in (NÆgg), (VÆNg) and (NÆVg )

N V = r, w, f
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VMD î NVV vertex determines
(NÆgg), (VÆNg) and (NÆVg )



☆☆☆☆ SU(3) flavor symmetry  +  VMD

3.3. Effective Lagrangian for NVV vertices

・・・ not contribute





4.1. Analysis 1 ・・・・・・・・・・・・ processes related to a0  meson

◎◎◎◎ large hierarchy

・・・・・・・・・・・・



4.2. Analysis 2 ・・・・・・・・・・・・ processes related to f0  meson

◎◎◎◎ large hierarchy



☆☆☆☆ Analysis for                      (work in progress; preliminary)

◎◎◎◎ large hierarchy



☆☆☆☆ Analysis on f→→→→ f0 g
◎◎◎◎ prediction from present analysis

・・・・ K-loop effect gives an important contribution

[N.N.Achasov and V.N.Ivanchenko, NPB315, 465 (1989)

◎◎◎◎ New analysis in progress (preliminary)





☆☆☆☆ Analysis on radiative decays
(NÆgg), (VÆNg) and (NÆVg)

◎◎◎◎ Predictions  ・・・・・・・・・・・・ large hierarchy

checked by future experiments !

◎◎◎◎ Effective Lagrangian
• SU(3) flavor symmetry
• vector meson dominance


