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The five texture-zero mass matrices:

We have shown that the analyzed texture (1) needs at least four Higgs doublets,
to reproduce the five-texture zeros with the PQ symmetry.

The same Higgs doublets reproduce satisfactorily (2) .

(1) (2)



PQ symmetry and the minimal particle content



Naturalness of Yukawa couplings

By setting various Yukawa couplings close to 1 in the quarks sector excepto y22 222  
we obtain:



Mass spectrum for the scalar sector:

The mass spectrum of the scalar fields is above the TeVs scale, except the SM  
Higgs which was set to 125 GeV. The pseudoscalar sector (CP odd fields) have  two 
zero mass eigenstates, the axion field and the Goldstone boson which is  absorbed 
by the longitudinal component of the MZ boson. A similar result is  achieved in 
the charged sector where it is possible to identify the two Goldstone  bosons 
needed to give mass to the SM W± fields.



Georgi Rotation:



LOW ENERGY CONSTRAINTS



CONSTRAINTS ON THE AXION-PHOTON COUPLING
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