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Can an SU(2) Higgs doublet stabilize
the size of an extra-dimension?




Radius stabilization of Randall-Sundrum model
B RS1 solves the gauge hierarchy problem (mgy < Mp(?) for kL ~ 37.

® Coldberger-Wise stabilization mechanism is used to stabilize the size L.

Randall-Sundrum hep-ph/9905221
Goldberger-Wise hep-ph/9907447
DeWolfe-Freedman-Gubser-Karch hep-th/9909134
Csaki-Graesser-Kribs hep-th/0008151
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® GW mechanism predicts light scalar Radion: fluctuation of the 5th dim.
But LHC has not found any other light scalar except the Higgs boson!



Can a bulk Higgs be a stabilizing field?
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Radius stabilization with a bulk Higgs doublet

® The brane separation L is fixed by:
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® |n order to solve the gauge hierarchy problem, i.e.

—kL
Ve = ~SLEE—— ~ 246 GeV, we need kL ~ 37
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for ¢rp ~ (’)(M%z) and A ~ O(1). This implies ¢y < O1p.
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Higgs-Radion Unification

® Scalar perturbations

H(z,y) = % (%(y) fh(w,y))

& 55 comp. of metric: F(z,y)

/ Higgs-radion state
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P(a,y) = S ho(a")

2ky

B, y) = S foly)ho ")

my,, ~ 125 GeV

All parameters ~ O(1) and myg ~ O(few) TeV




Higgs-Radion Unification and EWPO

® The Higgs couplings to gauge bosons and fermions receive contribution
from the radion component.

Radion contribution bulk Higgs contribution
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® EWPOs are sensitive to
Ky at one-loop level.

® Higgs-Radion scenario
gives Ky <1
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Summary

A radius stabilization with a bulk Higgs doublet is discussed.

Bulk Higgs doublet serves as:

» the source of EWSB,
» and the stabilizing field.

At the low-energy, there is a single light scalar “Higgs-radion’, which
we identity as the 125 GeV scalar.

Higgs-radion unified scenario, without and with custodial symmetry, is
consistent with the EWPO and its predictions can be tested at the future
colliders.
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Radius stabilization with a bulk Higgs doublet

® We assume the scalar potential Vz(¢,) of the following form,
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where the superpotential W (¢, ) satisfies the following relations:
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® With the brane-localized potentlaLS'
VUV(¢’U) = W(¢v) 4I€2 (¢v ¢2UV)2)

Vir(o,) = ~W(g,) + m(¢%; — ¢7r)%,

where ¢yy(rg) is the constant value of background vev at y = 0(£L)
and Ayy(rp) is the quartic coupling at the UV (IR) brane.



Radius stabilization with a bulk Higgs doublet

® We consider the following form of superpotential W (¢,,)
W (¢,) = 6k + (2 + B)ke? for 0<y<L

where 8 =1/4+ ;LQB/k2 parameterises the Higgs bulk mass upg.

® \We get the scalar potential VB(qbv) as

VB<¢’U) = —Gk + B¢v (2 + 6) ¢v

® The background vev ¢,(y) and the warp—functlon A(y) are:
by (y)= ¢1R6(2+B)k(|y|_L)

A(y)= —kly| — E@bIR 2+6)M[ 2RI _ 1 )

where ¢ is the value of background vev at the IR-brane:

drr = vor VR + B)e”



Radius stabilization with a bulk Higgs doublet
® The brane separation L is fixed by:
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® |n order to solve the gauge hierarchy problem, i.e.
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we need kL ~ 37

for ¢rp ~ O(Mp;) and S ~ O(1). This implies ¢y < drp.
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	Summary

