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Figure 5: Examples of Feynman diagrams involving zero-mode fields only that con-
tribute to the production and the decay of the Higgs boson at leading order of pertur-
bation theory. Vertices indicated by a black square can receive sizable shifts in the RS
model relative to the SM couplings. See text for details.

can be parametrized by 1− at,b v2/M2
KK with the coefficients at,b given in Table 3. The quoted

values of at,b have been obtained from the best fits to the shown sample of scatter points.
The suppression of the Yukawa couplings of the third-generation quarks, Reκt,b ≤ 1, as

well as the feature |Imκt,b| # 1 is not difficult to understand. First, one has mq
3/v

(

(Φq)33 +
(ΦQ)33

)

≥ 0 since the diagonal elements of the matrices Φq,Q introduced in (137) are absolute
squares. Second, the third term in (136) can be written in the ZMA as

(∆g̃u
h)33 =

4m2
t

3vM2
KK

3
∑

j=1

mu
j

(

U †
u diag

[

F−2(cQi
)
]

Uu

)

j3

(

W †
u diag

[

F−2(cuc
i
)
]

W u

)

3j
. (166)

A similar formula applies to the case of (∆g̃d
h)33. Because the diagonal elements of the matrices

U †
u diag [F−2(cQi

)] Uu and W †
u diag

[

F−2(cuc
i
)
]

W u are absolute squares, the term with j = 3
is obviously positive semi-definite. The terms with j = 1, 2, on the other hand, can have
an arbitrary complex phase. Yet, due to the strong chiral suppression, mc/mt ≈ 1/275 and
mu/mt ≈ 10−5, the imaginary part of (166) turns out to be negligibly small, leaving us with
(∆g̃u

h)33 ≥ 0. The same holds true for (∆g̃d
h)33, although the chiral suppression is weaker in this

case, ms/mb ≈ 1/50 and md/mb ≈ 1/800. Recalling that (∆gq
h)33 = mq

3/v
(

(Φq)33 + (ΦQ)33

)

+
(∆g̃q

h)33 ≥ 0 enters (135) with a minus sign, we conclude that the htt̄ and hbb̄ couplings are
predicted to be suppressed relative to their SM values in both the minimal and the extended
RS models. We believe that this finding is model-independent and holds in a wide class of RS
set-ups. The same conclusion has been drawn in the context of models where the Higgs arises
as a pseudo Nambu-Goldstone boson [52, 53].

The second term in the numerator of (164) represents the contribution to the gg → h
amplitude arising from the virtual exchange of KK quarks. The corresponding Feynman graph
is shown on the very left in Figure 6. In the up-type quark sector the associated coefficient
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