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A U(4)r × U(4)l linear sigma 

model with (axial-)vector mesons



Introduction

·Building blocksof nature: quarks( ),

leptons( ), gaugebosons( ) andH.

·Charmquarkc.

·QuantumChromodynamics: QCD

-Symmetriesof theQCDLagrangian.

if all quarkmasslessthenwe have chiral symmetry

- Spontaneous breaking of chiral symmetry by quark condensates

- Explicit breaking of a global chiral symmetry by quark masses and 

chiral anomaly 

* Effectivechiral modelsof QCD.



Motivation

·Linear sigma model with vector and axial vector degrees 

of freedom.

·Inclusion of the charmed mesons into the linear sigma 

model. 

·Extension from low-mass to high-mass mesons.

·Study of the model for 4 К ʏ К0 (spectroscopy in 

vacuum).



Fields in the model
·Mesons: quark-antiquark states (         )

· For                    there are 66 mesons, 64 quark-antiquark  fields  

+ one pseudoscalar glueball + one scalar glueball

·Scalar mesons:

·Pseudoscalar mesons:

·Vector mesons:

·Axial -vector mesons:

qq
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*Including charm degree of freedom
16 vector fields:

16 axial vector fields:

The right-handed matrix:                                   

and the left-handed matrix:


