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(Custodial) Randall-Sundrum Models
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Figure: Randall-Sundrum setup with a brane Higgs.

Setup — 5D anti-de Sitter space: ds? = e*Zkyn,wdx”dx" +dy?, yelo,L].

)
@ Solves two hierarchy problems: gauge (my < Mp1) + flavour (me < m;);
o Predicts new states: Kaluza-Klein partners (excited states in an “infinite potential well”).

Mass of the first KK gluon/photon: myk =~ 2.45 ke %t = O (few TeV);

o EWPT constraints: mkx 2 10 TeV — implement custodial symmetry in the bulk
(SU(3)c ® SU(2)g ® SU(2) ® U(1)x) — mkxk = 3 TeV (hep-ph/0308036).
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Scalar Fluctuations of the Metric: The Radion

o Metric perturbed by scalar fluctuation F (arXiv:0705.3844 [hep-ph]):
ds® = e_2[kY+F(X’y)]nMde“dx” + 1+ 2F(X,y)]2dy2; (1)

Radion wavefunction:

Flxy) = D00,y o Mgy e = O(1eV); @

o Couplings to other particles: S,.q = 7% J Ex/ETMNsgun, TMNSgun ~ F(x,y) TM’QH;

@ Dominant couplings to massive SM particles are similar to the Higgs:

2
myg my,
Cooff ™~ Ey ChoVV ~ E; (3)

o Expected to be the lightest particle predicted in extra dimensional models (hep-th/0008151).
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Higgs + Radion

Higgs-Radion Mixing

e Term inducing the mixing (hep-ph/0002178, hep-ph/0206192, arXiv:1512.05771 [hep-ph]):

o Higgs-Gravity coupling — Higgs-radion kinetic mixing:

1+ 6602
= (¢0 ho) ( t3§£g

@ “Rotating” to mass basis:
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Higgs + Radion

Theoretical Constraints

e Positive kinetic terms (no ghosts) — Z2 > 0;

o Real values for m?_, .
®0,ho

th. exclusions; A=3,5 TeV
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Figure: Theoretical constraints on the Higgs-radion parameter space for Ay equal to (blue) 3 and (cyan) 5 TeV.
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Higgs + Radion

Couplings to Massive Gauge Bosons
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Figure: gé (&, mg, N).

o Dominant coupling of ¢ to ZZ:
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Radion Branching Ratios

Br(¢-XX); ms=50 GeV, Ag=4 TeV, myx=4 TeV

Br(¢—XX); my=750 GeV, Ay=4 TeV, myg=4 TeV
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Figure: Radion branchi
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Frank et al., arXiv:1606.07689 [hep-ph]
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Figure: Current LHC exclusion limits (1606.07689 [hep-ph]).
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Radion + Z at the LHC (preliminary)

Toi(PP=Zi—Z9) [1b]; ‘/;:13 TeV, A=3 TeV, mgg=3 TeV.
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Figure: Z¢ production cross section at the LHC.
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ILe
Radion + Z at the ILC: /s = 250 GeV (preliminary)
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Figure: Z¢ production cross section at the ILC. Search strategy: Z recoil mass technique. Luminosity assumed:
2000/fb (arXiv:1506.07830 [hep-ex]).
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ff > Z¢ [Hid

Radion + Z at the ILC /s = 0.5,1 TeV (preliminary)

(pp=Z7>24) []: Vs =500 GeV, A=5 TeV; myge=co

a(pp=Z=-14) [b]; Vs =1 TeV, A=5 TeV; myx=co
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Figure: Z¢ production cross section at the ILC. Search strategy: Z recoil mass technique. Luminosity assumed:
4000/fb @ 500 GeV, 8000/fb @ 1 TeV (arXiv:1506.07830 [hep-ex]).
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Conclusions

Conclusions

o Warped extra-dimensional models — alleviation the gauge and flavour hierarchy problems.

o Radion needed in order to stabilize the extra dimension — likely the lightest particle
predicted by warped extra-dimensional theories — promising avenue to test such theories.

@ Studied Z + ¢ production at the LHC and the ILC.

@ Not very promising for LHC, where gg fusion is more suitable (but somewhat model
dependent).

@ Much better sensitivity at the ILC (especially for smaller radion masses), if one uses Z recoil
mass techniques.
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Conclusions

Thank you for your attention !
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Backup
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