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Figure 17: Regions of the A2HDM parameter space (indicated by the various colors) in the my+
vs. 1/aV plane that satisfy [JBR(b — s7v)| < 4 x 1075. The uncolored regions are excluded. The value
of aP is fixed by a” = (aV)? sgnp. As p varies, we include all parameter points in which |a”| < 100.
The sequence of panels correspond to p = 1,0.6,0.1, —0.1, —0.6, and —1. The case of p =1 [p = —1]
corresponds to the Type I [Type II] 2HDM. In these two cases, in a convention where tan 3 is positive,

one may identify tan 8 = 1/a".
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Figure 19: Impact of the AMp, bound on the A2HDM parameter space. In panel (a) all points shown are
from a general scan on aV, a” and my+ which pass the AMp_ bound. In panel (b) we exhibit the ratio of the
A width to its mass (with m4 = 400 GeV) as a function of the flavor-alignment parameter |aV| in Scenario 2.
The blue points are the result of a scan over A2HDM parameters, subject to the theoretical and experimental
constraints elucidated in Section 4| prior to imposing the AMp, bound. The dashed cyan (solid black) line
correspond to the observed (expected) 95% CL upper limit on the cross section for gg — A — tt reported by
the CMS Collaboration in Ref. , translated into an upper limit for |aV| as a function of I'4/ma. As for the
remaining scan points that lie between the dashed cyan and solid black curve, the green points are eliminated

after imposing the AMp_ constraint. The surviving red scan points constitute the proposed signal of Scenario 2.




Origin of the ¢*¢) factor

" are basis-invariant quantities, which

The alignment parameters a
have been written above in terms of the ®-basis parameters.
Consider a new ®’-basis that is related to the ®-basis via ' = U P,

where

In the ®’-basis, the roles of ®; and ®, are interchanged with
respect to the ®-basis. Thus, the softly broken Zs symmetry is
also manifestly realized in the ®’-basis, where the Z, charges of

®, and P, specified in table of Zy charges are interchanged.



We shall refer to the corresponding Yukawa couplings in the

®’-basis as Type l’, Type Il', etc. In particular, in light of
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we conclude that 3’ = %77 — B and & = (. Moreover, in light of
e’ = (det U) e and det U = —ei(¢=9) it follows that

piE'+n") — _ gi(€+n)

Thus, with respect to the parameters of the ®’-basis, the

F

expressions for a” are modified by interchanging tan 5 <> cot (3

and multiplying the resulting expressions by —1. But these are

precisely the results for a’ that would have been obtained by

employing the Type-I" and Type-IlI" Yukawa couplings.



