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Part I

ȅǏǑǔ
ᾶ



1.1 Ǳǣ ȷɘȭɆɩǯ ֻ
ǵᵂ ǲ֝ȑ ȇǒ

Bulmer (- Ryudberg) formula Ÿ Bohr theory

Gell-mann-Okubo formula Ÿ Quark-ace model



1.2 Џ╛ǵ Ǐ

SU(3)



Џ╛ ḹ

Å1982

MeV 

Å1992

Sumirnov 10-3 

Å2008 Yukawaon model: 

Å2009 Sumino model 



1.3Ƽʫ̈ƽǒƼὤ ƽǒ



Generations

1st 2nd

(Froggatt-Nielsen model)

Families

Democratic mass matrix
H. Harari, H. Haut and J. Weyers, PL 78B (1978) 459
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Part II
Ḍ

᾽



2.1 ɤȩɭȨɱ ḌǯǶ̲ǧ



evolution

VEV

(1.1)



Å (Yf )ij Yf

(Yf )ij
Å Yf fields VEV Yf

eff

(Yf
eff)ij 

Å Yf gauge singlets gauge 

tree level

SU(2)L mt >> mb

SU(2)L
Mn= MD MR

-1 MD
T MR



O(3) flavor symmetry

would-be Yukawa interactions: 

Yukawaons     :  (3 3)S= 1+5 of O(3).

U(1)X symmetry

SU(2)L doublet fields are assigned as                 . 

(1.2)



VEV ♬
(1) O(3) and U(1)X invariant Yf 

superpotential 

(2) SUSY vacuum conditions                          

VEV relations 

(3) 

(1.3) 

(1.4)



2.2 neutrino mixing ˔

quark mass matrix 

tribimaximal 

mixing 



Tribimaximal Mixing

Å

ÅTribimaximal mixing  [Harrison-Perkins-Scott (1999)]

(2.1)



Tribimaximal mixing ᾚ

Å Permutation symmetry S3:multiplets: 2, 1, 1ó

charged lepton sector 

neutrino sector 

S3 Ÿ  A4, S4, .....

tribimaximal mixing 

mei tribimaximal mixing
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2008: Yukawaon model VEV

(2.2)

(2.3)

(2.4)

(2.5)

Y.K., Phys.Lett.  B665, 227 (2008)


