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Researches on Dirac Mass Matrices and Flavor Mixings in Gauge
Field Theory of Horizontal Symmetry

Yasufumi KONISHI

Abstract

We investigate Dirac mass matrices derived in the gauge theory based on horizontal symmetry gen-
erated by a central extension of the Pauli algebra. The Dirac mass matrices are deduced by the breaking
of the horizontal and electroweak symmetries at two stages with high and low energy scales. The spon-
taneous symmety breakings reproduce all of the results in the Weinberg-Salam theory without appearing
unphysical modes such as Nambu-Goldstone bosons and tachyons. The mass matrices possess a sufficient
number of parameters to reproduce the observed data of the charged fermion mases and the flavor mixing
matrix of quarks. Using values of the parameters determined by numerical analysis, we find the several
empirical relations among the Yukawa coupling constants. As one specific feature of the theory, we find
different ordering in squared mass eigenvalues for the up and down sectors. As a result, the mass matrix

for the down quark sector has an adequate structure to describe the Cabibbo angle.

Keywords: Horizontal symmetry, Central extension of the Pauli algebra, Dirac mass matrices, Flavor

mixing matrix, Yukawa coupling constants



