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Gauge-Higgs seesaw mechanism
in six-dimensional grand unification
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UV brane IR brane
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EW:  SO(5)xU(1) GHU in Randall-Sundrum
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4D gauge bosons and Higgs

P0 = P1 =

�

�����

�1
�1

�1
�1

+1

�

�����

4

Aµ �

�

⇧⇧⇤

⇥

⌃⌃⌅
W Z �

Ay �

�

�����

�

�����

Higgs

ei✓̂H(x) ⇠ P exp

n

ig

Z

dy A
y

o



Nearly the same as SM
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At low energies

gauge couplings of quarks/leptons~ SM
(✓H = 0.115)

W to ` ⌫ , ud , cs

gGHU/gSM

1.00019
t b 0.9993

WWZ 0.9999998

Higgs couplings to W, Z,  quarks/leptons ~ (SM) ⇥ cos ✓H

cos ✓H ⇠ 0.995 for ✓H = 0.1

Higgs decays:

corrections due to KK modes < 0.2%
�(H ! ��), µ(H ! ��) ⇠ (SM) ⇥ cos

2 ✓H
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ATLAS-CONF-2017-027
(9 April 2017)p

s = 13TeV, 36.1 fb�1

no event for > 3000 GeV
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Funatsu, Hatanaka, YH, Orikasa, 1612.03378 (PRD)
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Next

Grand unification 
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Gauge-Higgs grand unification in 5d RS
YH, Yamatsu, 1504.03817 (PTEP)

Furui, YH, Yamatsu, 1606.07222 (PTEP) 

UV brane IR brane
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ê
⌫̂
uj

dj

d̂j

ûj
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ds

2 = e

�2k|y|(dxµ
dxµ + dv
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5th dim6th dim

6d hybrid-warped space: compactified RS6 ⌘ RS6

v ⇠ v + 2⇡R6 y ⇠ y + 2L5

(�y,�v) ⇠ (y, v)

Gauge-Higgs grand unification in 6d
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UV brane IR brane

AdS ⇤ = �10 k2

Einstein eqs. solved with 5d branes 
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Chiral fermions in RS6

6d Weyl + orbifold BC chiral fermions



Action
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bulk vector mass
 32(x, y, v) ,  11(x, y, v)

On the UV brane (y=0)

�32(x, v) SO(11) ! SU(5)

 1(x, v) simplectic Majorana
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Seesaw mechanism in 4d
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6d bulk  32 ! ⌫L, ⌫
0
R

5d UV brane  1 ! ⌘ (simplectic Majorana)

resulting 4d effective theory
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Gauge-Higgs seesaw
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Simplectic Majorana condition
Mirabelli, Peskin, PRD58 (1998) 065002

on the 5d UV brane at y=0
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Gauge-Higgs seesaw mechanism

Dirac mass
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Neutrino mass
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Summary
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SO(11)  gauge-Higgs grand unification
in 6-dim hybrid warped space 

Gauge-Higgs seesaw mechanism


