














Origin of the ei(ξ+η) factor

The alignment parameters aF are basis-invariant quantities, which

have been written above in terms of the Φ-basis parameters.

Consider a new Φ′-basis that is related to the Φ-basis via Φ′ = UΦ,

where

U =





0 e−iξ

eiζ 0



 .

In the Φ′-basis, the roles of Φ1 and Φ2 are interchanged with

respect to the Φ-basis. Thus, the softly broken Z2 symmetry is

also manifestly realized in the Φ′-basis, where the Z2 charges of

Φ1 and Φ2 specified in table of Z2 charges are interchanged.



We shall refer to the corresponding Yukawa couplings in the

Φ′-basis as Type I′, Type II′, etc. In particular, in light of




sβ

cβe
iζ



 = U





cβ

sβe
iξ



 ,

we conclude that β′ = 1
2π − β and ξ′ = ζ. Moreover, in light of

eiη
′
= (det U)−1eiη and detU = −ei(ζ−ξ), it follows that

ei(ξ
′+η′) = −ei(ξ+η).

Thus, with respect to the parameters of the Φ′-basis, the

expressions for aF are modified by interchanging tanβ ↔ cotβ

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

precisely the results for aF that would have been obtained by

employing the Type-I′ and Type-II′ Yukawa couplings.


