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1. Introduction
• Extended Higgs model with extra CP-phases can 

realize electroweak baryogenesis.
• New CP-phase is normally strongly constrained by the 

current data for the electric dipole moment (EDM).
→ Can such a CP-phase be tested in future 
accelerator experiments?

2. Two Higgs Doublet Model
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- Phase redefinition : arg(λ&) = 0
- Assume λ6 = 0 : No mixing between H1(125) and H2(3).

- Assume Yf
ij = ζf Mf

ij : No flavor-changing-neutral current.

→ CP-phases of λ7 and ζf (f = u,d,e) remain.

3. Angular distribution ( Hj → τ+ τ- ) 

4. Simulation Result (“MadGraph5”, “TauDecay”)

• One of H2 and H3 decays to τ+τ- and the other to bb for the 
reconstruction of the momentum of the decay products.

• Process�e+ e- → H2 H3,

|⇣u| = 0.01, |⇣d| = 0.1,

|⇣e| = 0.5, |�7| = 0.3
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5. Conclusion
By looking at the angular distribution of the 
additional Higgs boson decay, the CP phase 
of this scenario can be detected by the ILC.
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EDM:

HPNP2021

[Jeans, Wilson (2018)]
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At pp collider with

p
s = 13 TeV
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• Input 

|⇣u| = 0.01, |⇣d| = 0.1,

|⇣e| = 0.5, |�7| = 0.3
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Signal and background ( e+ e- → b b τ+ τ- (ν ν) )
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Backup (2/2)
Kinematic cut

Most of the background 
events can be removed by 
two kinematic cuts.

Other scenario

Current bound for the production of the neutral scalar

[arXiv:2002.12223]
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Black solid line: ΔCP�5.
Left side of the line: ΔCP > 5.

L=3000/fb Green area: when 
|λ7| = 0.3, the EDM 
constraint cannot 
be satisfied for any 
value of !7.

�: Benchmark point 
when |λ7| = 0.3 and 
!7= -1.8.
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Beta functions: the general 2HDM at 1-loop level

Fine tuning?

Until 108 GeV, the 
EDM is stable.


