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2HDMs

Popular extensions of the SM
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Supersymmetry requires two Higgs doublets
CP violation — Baryogenesis

Dark matter
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2HDMs

Flavor Changing Neutral Currents (FCNC) Loop suppressed in SM
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FCNC processes very suppressed experimentally > > >
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2HDMs

Flavor Changing Neutral Currents (FCNC) Loop suppressed in SM
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2HDMs
Loop suppressed in SM
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2HDMs

Usual solution to FCNC problem: Z2 symmetry
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There are 4 possibilities
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Scalar Potential
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Scalar Potential
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Domain Wall Problem
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2HDM - U(1)

A more appealing solution to the FCNC problem is to use a U(1) gauge
symmetry

Basic requirement: scalar doublets have different U(1) charges
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2HDM - U(1)

Two Higgs Doublet Models free from FCNC

Fields UR dpr QL Ly €R Npgr b, D,
Charges u d (“’;d) _3(§+d) —(2u+d) —(u+2d) (“;d’) u 4 Td
U(1) 4 1 -1 0 0 -1 1 1 -1
U(1l)B -1 1 0 0 1 -1 -1 1
U(1)e 1/2 -1 -1/4 3/4 0 3/2 3/4 9/4
U(1)p 1 0 1/2 -3/2 -2 -1 1/2 5/2
UQl)g 0 1 1/2 -3/2 -1 -2 7/2 -1/2
Ul g 4/3 2/3 1 -3 —4 —-8/3 1/3 17/3
Ul)e -1/3 2/3 1/6 -1/2 0 -1 -1/2  -3/2
Ul)p_r 1/3 1/3 1/3 ~1 -1 —1 0 2
UQl)y 2/3 -1/3 1/6 -1/2 -1 1/2 # hg
U(1)n 0 0 0 0 0 0 # ho

Gauge Anomalies

AN




2HDM - U(1)

Two Higgs Doublet Models free from FCNC Gauge Anomalies

Fields UR dpr QL Ly €R Npgr D, Dy

Charges u d (“’;d) _3(§+d) —(2u+d) —(u+2d) (“;d’) u 4 Td PR

U(1)a 1 — 0 0 | 1 1 =),

U)s -1 1 0 0 1 | - 1 Y

U(1)e 1/2 -1 -1/4 3/4 0 3/2 3/4 9/4

U(1)p 1 0 1/2 -3/2 D — 1/2  5/2 AN

U(1)g 0 1 1/2  -3/2 -1 —2 i .

U g 4/3 2/3 1 -3 -4 -8/3 1/3 17/3

Ul)e —1/3 2/3 1/6 —1/2 0 1 “1/2 —3)2 Three RH-neutrinos
Ul)p_r 1/3 1/3 1/3 ~1 -1 —1 0 2

Uy 2/3 -1/3 1/6 -1/2 =] 1/2  #hy @

U(l)n 0 0 0 0 0 0 # ho

Type | seesaw



Dark matter

Vectorlike fermion charged under U(1)

Lpom = iXPx — myXx



Dark matter

Vectorlike fermion charged under U(1)
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Dark matter
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Conclusion

We have presented a version of the 2HDM which is more appealing than the
usual one and very rich phenomenologically

Neutrino masses and dark matter are addressed

The models survives the current constraints and future experiments will
probe a large portion of its parameter space

Thanks!
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