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By integrating out bulk and mirror fermions , SM fermion 
masses are generated. 

• SU(6) Gauge-Higgs unification (GHU) is minimal model 
contained Standard Model (SM) gauge fields and Higgs 
field.

• In SU(6) GHU, embedding the SM fermions into bulk , 
Yukawa couplings are not allowed. 
[C.S.Lim,N.Maru,PLB653 (2007) 320]

• In SU(3)×U(1) GHU, by identifying boundary fermions 
with SM fermions and introducing bulk and mirror
fermions, Yukawa couplings are obtained.
[C.A.Scrucca,M.Serone,L.Silvestrini,NPB669 (2003) 128]

• We solve Yukawa coupling problem by using this 
method in SU(6) GHU.

Results

zero-mode 
is massless!

• Yukawa couplings suppressed by bulk masses are 
obtained.

• Except for top quark, we can  achieve realistic masses
without unnatural fine-tuning of parameters.

• Introducing a extra bulk and mirror fermion, electro 
weak symmetry breaking are achieved. 
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