
Chern-Simons portal

The Chern-Simons portal adds a new spin-1 massive neutral particle, X boson, interacting
with the Standard model electroweak gauge bosons via the effective dimension-6 operators [1, 2]:
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where H is the Higgs doublet, Fµν,Y/SU(2) is the SM UY (1)/SU(2) gauge field strength, Dµ is
the long derivative and Λ denotes the dimension 1 coupling.

After acquiring the Higgs VEV, the low energy effective interaction of the X boson with the
gauge bosons becomes

LX = LX,kin + εµναβ
(
WµXν∂αWY †β + h.c. + cZZµXν∂αZβ + cZγZµXν∂αAβ

)
, (2)

where cW/Z/Zγ are effective dimensionless couplings.
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