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Figure 6: Examples of one-loop contributions involving KK excitations that contribute
to the production and the decay of the Higgs boson at leading order of perturbation
theory. See text for details.
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Similar relations hold in the sector of down-type and λ quarks.15 Since the mass of the first
KK up-type quark is already much larger than the Higgs-boson mass, mu

4/MKK = O(a few) "
mh/MKK, it is an excellent approximation to replace the function Ah

q (τ
u
n ) by its asymptotic

value of 1 obtained for τu
n ≡ 4 (mu

n)2 /m2
h → ∞.

Before presenting our numerical results for these contributions, we would like to add some
comments about the convergence of the sum in (167). In the SM, the top-quark contribution
to the gg → h amplitude is proportional to yt/mt in the decoupling limit. In this limit the
amplitude can be described by the effective operator h/v Ga

µνG
a µν , whose Wilson coefficient

is related to the QCD β-function. This relationship arises through low-energy theorems ap-
propriate to external Higgs bosons with vanishing momentum [53–56], which apply to any
quantum field theory. In the context of the RS framework they imply that the sum in (167)
must be convergent, because the running of αs can be shown to be logarithmic in warped
extra-dimension models [24, 57–63]. While the finiteness of the effective hgg coupling is thus
guaranteed on general grounds, an explicit calculation of (167) in the KK decomposed 4D
theory turns out to be non-trivial. This is due to the fact that the Higgs VEV induces O(1)
mixings between the various modes of a single KK level [21]. For example, in the up-type
quark sector there are five types of fields, namely u, u′, uc, U ′, and U . Each of them exists in
three different flavors, so that there are altogether 15 KK modes of similar mass in each level.
In the down-type quark sector, one instead ends up with nine modes, while in the minimal
RS model one has six states per KK level in both the up- and the down-type quark sectors
(corresponding to SU(2)L doublets and singlets). Finally, in the λ-type quark sector one again
faces nine KK excitations per level. In contrast, exotic matter is not present in the minimal

15With λ quarks we denote all fermionic KK excitations with electric charge 5/3.
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