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Model
The most general SU(2)L × U(1)Y invariant potential that admits Z3 symmetry is given by,
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Democratic Yukawa : LY ukawa = −[L̄LΦ1GllR + Q̄LΦ2GddR + Q̄LΦ̃3GuuR + h.c].

Field Definitions
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where k = 1, 2, 3

Number of independent parameters: 14, namely

mH1, mH2, mH3, mA2, mA3, mH±
2 , mH±

3
β1, β2, γ1, γ2, α1, α2, α3

Constraints

Alignment Limit Conditions
Regular Hierarchy (H1 is SM like)
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Medial Hierarchy (H2 is SM like)
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Inverted Hierarchy (H3 is SM like)
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Regular Hierarchy

Blue region → Allowed by theoretical constraints.
Red region → Allowed by the direct searches, the goodness-of-fit test, and the b → sγ constraint.
Green region → Allowed by electroweak precision constraints. (final viable region)

Medial Hierarchy

Inverted Hierarchy
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Methodology

Figure: Active Learning algorithm

Figure: Parameter space extraction


