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A new approach to quark and lepton masses is proposed: the mass spectra originate in
vacuum expectation values of U(3) flavor nonet (gauge singlet) scalars. For example, we assume
a superpotential W = WY + We + Wu + Wν + Wd, where
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and so on. From SUSY vacuum conditions ∂W/∂Φe = 0 and ∂W/∂Ye = 0, we obtain a bilinear
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Thus, in the new approach [1], we investigate relations among quark and lepton masses and mix-
ings, not by treating the Yukawa coupling constants directly, but by investigating the structure
of the superpotential.

In the present work [2], we will propose a specific form of Wν = Wν(Yν ,Φu, Ye) in addition
to We = We(Ye, Φe) (Eq.(2))and Wu = Wu(Yu, Φu) (similar to Eq.(2)) from phenomenological
consideration, and thereby we will find an empirical neutrino mass matrix which is described
in terms of the up-quark and charged lepton masses and which leads to a nearly tribimaximal
mixing without assuming any discrete symmetry:
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where (ΦD
u )ii ∝ √

mui and V (δ) with δ ≃ π/3 is the observed CKM matrix. Note that if Yd

and Ye are simultaneously diagonalized in a same basis, the matrix form of Φu (∝ Y
1/2
u ) will be

described by V †(π/3)ΦD
u V (π/3) on a diagonal basis of Yd. When we use V (π) instead of V (π/3),

the matrix (5) can predict sin2 2θ23 = 1.000 and tan2 θ12 = 0.513 from the observed up-quark
and charged lepton masses and CKM matrix parameters, independently of the parameter ξ0.
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