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4D gauge field Higgs field
The Higgs boson is protected by the gauge symmetry 

→ massless at the tree level 
    massive at the loop level

brane masses are necessary to obtain  
mass difference between u-quark and d-quark and the small deviation of the W-coupling

arXiv:1902.01603

• Calculation of the effective potential 

• md > mu is not realised yet 

• Flavor physics 

• Neutrino physics 

• Dark matter constraints 

• KK bottom search
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In the bulk

Matter fields

Higgs VEV appears as a Wilson-line phase

Defined on the 5D warped metric

bulk mass

On the UV brane

            do not include SM fields 
necessary to obtain small θH

gauge-Higgs Grand unification

gauge-Higgs EW unification (this work)

bulk mass

bulk mass

pseudo-Dirac bulk mass

In the bulk

brane mass 
d’-D+ mixing

brane mass 
ν’-η mixing

scalar

Majorana fermion 
Majorana mass  M

On the UV brane

scalar

Majorana fermion

gauge-Higgs EW unification (previous work)

gauge-Higgs Grand unification
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Defined on the 5D or 6D warped metric

In the bulk

(lepton sector and the brane interactions are abbreviated)

SO(5) branching rules

this work: mainly SO(5)-4 (spinor rep.) 
previous work: mainly SO(5)-5 (vector rep.)

Future work quark & lepton masses


