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LHC signals and dark matter searches in SO(5)xU(1) gauge-Higgs unification
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MXRADER

We construct SO(5)xU(1) gauge-Higgs unification with Higgs boson mass 126 GeV on the Randall-Sundrum
warped spacetime. We introduce SO(5)xU(1) gauge fields and fermion multiplets which contain the standard
model particle in the buik region. SO(5)xU(1) gauge symmetry is broken to U(1)gy by using the Hosotani
mechanism as electroweak symmetry breaking mechanism. On the Planck brane there exist brane fermions and
brane scalar. The exotic bulk fermions become heavy because of the brane interactions. Dark fermions
(SO(5)-spinor fermions) are relevant for having the observed unstable Higgs boson. We demonstrate how to
determine the relevant parameter sets for Higgs mass 126 GeV. Relevant parameters in this model are
determined self-consistently. After we determine the relevant parameters, the global minimum 6 4 is
determined and all other quantities such as the mass spectra of all KK towers, gauge couplings of all particles,
and Yukawa couplings of all fermions are determined. We find that the universal relations that are independent
on the detail of the dark fermions sector. The Kaluza-Klein mass spectra of Zg'¥, Z® and ¥V, top quark,
couplings of the first Kaluza-Klein Z boson to quark and Higgs self couplings obey universal relations with
Wilson line phase 8 4 in the fifth dimension. Higgs cubic and quartic couplings are smaller than those in the
standard model. We analyze the decay rates H— y v ,gg and neutral gauge bosons, Z’, through dilepton events

at LHC. We find that signal strengths of the Higgs decay modes compared to the standard model are cos® § . In
our model Z” bosons are the first Kaluza-Klein modes Zz", Z® and ¥ at TeV scale. An excess of events in the

dilepton invariant mass should be observed in the Z” search at the upgraded LHC at 14 TeV. We explore dark
matter searches in the SO(5)xU(1)} gauge-Higgs unification. The lightest neutral component of dark fermions
becomes the dark matter of the universe. The relic abundance determined by WMAP and Planck data is
reproduced with a model with one light and three heavy dark fermions. This model with a mass of the lightest
dark fermion from 2.3 TeV to 3.1 TeV is consistent with direct search explored by XENON 100 and LUX

experiments. The corresponding Wilson line phase 8 i ranges from 0.097 to 0.074, which is exactly the range
explored for Z’ search at 14 TeV LHC as well.
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