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1. Research logic 2. Research problem
The portals between the dark sector and visible sectors include the Higgs, axion, neutrino, and dark
photon. We focus on the novel possibility of CP-violating (CPV) dark photon portal interactions.

1. Abelian kinetic mixing: Renormalizable dimension-4 operator

CP conseving : XµνBµν , CP violating : X̃µνBαβ ,

2. Non-Abelian kinetic mixing: No gauge invariant XαβW a
µν

CP conseving : XµνW a
µνΣa, CP violating : ϵαβµνXαβW a

µνΣa.

Non-renormalizable → Renormalizable CPV non-Abelian kinetic mixing → Generate the kinetic
mixing at loop level → New fields of SU(2)L multiplet fermion → Type-III seesaw model

3. Model particles 4. Model Realization

Dimension-5 operator

CP conserving : −(βX/Λ)Tr(WµνΣ)Xµν

CP violating : −(β̃X/Λ)Tr(WµνΣ)X̃µν .

5. Phenomenology

1. Construct firstly a renormalizable dark photon model with CPV kinetic mixing combining with the type-III seesaw model.

2. CPV kinetic mixing induced interaction dominates the contribution to eEDM which can be as large as experimental bound.

3. It provides a bridge connecting dark photon, neutrino physics and CPV, and are directly tested by future measurements.


