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Here we provide corrections to our paper. The corrections are mostly typos in the formulas
printed in the paper which do not affect the analytic results implemented in our codes for
the numerical analyses. In addition to the typo corrections we improve our approximation
formula, eq. (4.4) and the corresponding plots in figures 10 and 11 as explained below. In
this context we also mention that the phenomenological discussions of the present paper
are updated and superseded by the ones of our successive paper [1].

1. In the Lagrangian eq. (2.14), the abbreviation yH
±

f for the Yukawa coupling of the
charged Higgs was not defined. Here we provide a slightly rewritten version of the
Lagrangian, including all necessary definitions. It assumes CP conservation and all
appearing abbreviations to be real and reads

LY =
√

2H+(ū[VCKM yH
±

d PR + yH
±

u VCKMPL]d+ ν̄yH
±

l PRl
)

−
∑
f

hf̄yhfPRf −
∑
f

Hf̄yHf PRf + i
∑
f

Af̄yAf PRf + h.c. .

The Yukawa couplings in eq. (2.16) should be replaced by

Y h
f = sin(β − α) + cos(β − α)ζf ,

Y H
f = cos(β − α)− sin(β − α)ζf ,

Y H±
d,l = Y A

d,l = − ζd,l, Y H±
u = Y A

u = ζu,
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and those in eq. (2.17) should be replaced by

Y h
f = 1 + ηζf , Y H

f = −ζf + η, Y H±
f = Y A

f = −ΘA
f ζf ,

ΘA
d,l = 1, ΘA

u = −1, ΘH
u,d,l = 1,

which includes Y H±
f .

2. In eq. (3.26) v is missing in the triple Higgs coupling constant. The correct formula is

gH,H±,H∓ ∝
{(

tβ −
1
tβ

)
v

2

(
Λ5 − 2 M

2
H

v2

)
+η v

(
Λ5 −

M2
H

v2 − 2
M2
H±

v2

)}
.

3. Page 19, line 2: Ml = {(me, 0), (mµ, 0), (mτ , 0)}.

4. There was an unnecessary, extra Φ(x1/2
d , x

1/2
u , 1) in the second line of eq. (3.36), and

its corrected version reads

FH±
d (Md) = −(xu − xd) +

[
c̄

y
− c

(
xu − xd

y

)]
Φ(x1/2

d , x1/2
u , 1)

+ c

[
Li2

(
1− xd

xu

)
− 1

2 ln(xu) ln
(
xd
xu

)]
+ (s+ xd) ln(xd) + (s− xu) ln(xu).

5. A factor of −1
2 was missing in eq. (A.11), and the correct expression is

T7(u, ω) =− f5
2 (2(u+ ω)− (u− ω)2 − 1) ln

(S1(u, ω)
2
√
uω

)
×
(
u+ ω − 1− 4uω

S1(u, ω)

)
.

6. In the numerical evaluation of our results we have used one-loop corrected relation-
ships between the electroweak parameters: sW , cW , MW , MZ , v. In this way, the
numerical evaluation of aµ contains certain terms which are formally of 3-loop order
but which do not correspond to a full 3-loop calculation. In the following we provide
results based on an evaluation which uses tree-level relationships between these elec-
troweak parameters and which thereby corresponds to a pure 2-loop calculation in
the on-shell renormalization scheme.

According to the original numerical implementation, there was a slight increase
with tβ visible in the original figure 10a, and figures 10d and 11 for tβ = 100 were
affected by the incomplete 3-loop effects mentioned above. Actually, the linear large-
tβ-enhancement vanishes in the new, strict 2-loop evaluation. This can be understood
with the help of eq. (4.4). This equation can now be analytically evaluated by using
the tree-level relationships for the electroweak parameters in eqs. (2.13) and (A.32).
In this case, the term proportional to M2

Hζltβ on the far right-hand side of eq. (4.4)
analytically vanishes. In the approximation of large tβ , the far right-hand side of
eq. (4.4) contains only terms which decrease or approach a constant for large tβ .
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Figure 1. Revised version of figure 10. Plots showing the behavior of a2HDM,2
µ , and aB

µ . Each
red/blue/green line is for η = 0/0.1/–0.1. tβ varies for (a) and (b), and λ1 for (c) and (d). We
consider the representative mass parameter point in eq. (4.3). λ1 = 4π for (a) and (b). We employ
tβ = 2 and tβ = 100 for (c) and (d) respectively.

Here we provide revised versions of the plots in figures 10 and 11 with the modified
numerical evaluation using tree-level relations between electroweak parameters: see
figures 1 and 2. Here the linear increase in tβ is absent and the numerical results in
the large tβ regime are slightly changed. Again, we refer to ref. [1] for a more detailed
phenomenological evaluation which also takes into account a variety of experimental
constraints on the input parameters ζl, tβ , and η.
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Figure 2. Revised version of figure 11. Plots showing the behavior of a2HDM,2
µ , and aB

µ . Each
red/blue/green line is for η = 0/0.1/–0.1. MH± and MH vary in (a) and (b) respectively. We set
λ1 = 4π, and tβ = 100. The inside regions between the dashed lines are allowed by constraints.
The purple line is a reference value as explained in the text.
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