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Proposed by author the semiclassical model of strongly correlated quarks, demonstrated the interconnection between 
constituent and current quark models [1].  The model leads to the representation of constituent quarks as solutions.  
Quarks inside hadrons can be described by “breather” mode solution of sine-Gordon equation for scalar field: quark 
and antiquark in mesons and three quarks in haryons oscillate around the origin in correlated motion.  Derived 
interquark potential explicitly demonstrates that relativistic (current) quark configurations are located at the origin of 
oscillation and constituent (nonrelativistic) quarks are at maximal distances, correspondingly.  In intermediate region 
there is a transition from current to constituent quarks with constituent mass generation.  This transition is an explicit 
manifestation of chiral symmetry breaking.  Calculated valence quark structure functions are in a good agreement 
with experimental data.  The model gives predicitions for energetic behavior of total and single diffractive cross 
sections [2].  Inclusion of spin brings to spinning quarks solutions or extended vortex representation of constituent 
quarks. It is shown that the dominating contribution to proton spin comes from orbital angular momentum of gluons 
and sea q q -pairs circulating around the oscillating valence quarks.  This mechanism gives an alternative solution of 
spin crisis.  The sizes of constituent and current (bare) quarks are estimated.  The model predicts the difference of 
total cross sections between longitudinally and transversely polarized states in pp- and p p -collisions. 
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