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An approach to deal with e. m. interactions of hadrons

J. J. Sakurai, “Theory of strong interactions’’, Ann. of Phys. 11 (1960) 1. 
Vector mesons: gauge fields, universally coupled to hadrons via covariant 

derivatives (Yang-Mills).

Contrasting with theories treating all hadrons at the same level: 

S-matrix unitarity and analicity, 
Regge poles and linear trajectories, 

Veneziano crossing-symmetric amplitude, 
duality and FESR (strong interactions), ...  

 

Today: Chiral Perturbation Theory (Gasser and Leutwyler, 1979) 
vs 

Gauge bosons in Hidden Symmetry (Bando et al. 1985) 

Vector Meson Dominance  (VMD)
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Two paradigmatic applications: 

1. Strong and radiative decays of P and V mesons

2. Total photoproduction cross section off nucleons 
related to  forward photoproduction of VMs

ω → ρπ → π+π−π0 ω → π0ρ0 → π0γ π0 → ωρ0 → γγ



σe+e−→ωπ0(m2
ρ′) ! 36 nb

σe+e−→ωπ0→π0π0γ(m2
ρ′) ! 3 nb

σe+e−→ρη→π+π−η(m2
ρ′) ! 2 nb

mρ′ ! 1.5 GeV

 Extended VMD

     A.B. and M. Greco, Lett. Nuovo Cim. 1 (1971) 739; 
     A.B. and M. Greco, Lett. Nuovo Cim. 3 (1972) 693;
    G. Barbarino et al., Lett. Nuovo Cim. 3 (1972) 689;

A.B. and M. Greco, Nuovo Cim. 14 A (1973) 323
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Mario Greco, “Deep-inelastic processes”, Nucl. Phys. B63 (1973) 398







C.A. Domínguez and M. Greco (December 74), Lett. Nuovo Cim. 12 A (1975) 439; 
M. Greco, G. Pancheri-Srivastava and Y. Srivastava, Phys. Lett. B56 (1975) 367:

Duality and the “new” Vector Mesons

Mario Greco (January 78), Phys. Lett. 77B (1978) 84; 

R = Ru,d,s + Rcharm

! 2.5 + 1.2 or
! 2.5 + 1.8 rad. corrections

Γ(Υ(bb̄)→ e+e−) " 1.2 keV
Qb−quark = −1/3



E. Etim, M. Greco and Y. Srivastava, Lett. Nuovo Cim. 16 (1976) 65;
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 Shifman, Vainshtein and Zakharov Sum Rules or QCD Sum Rules 1979

Duality Sum Rules
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From canonical trace anomalies of energy-momentum tensor: 

In particular,  

 E. Etim and M. Greco, 
               Lett. Nuovo Cim. 12 (1975) 91;

Generalization to axial-vectors and strange-vector channels:  


