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Muon g-2 Anomaly

Anomalous muon magnetic moment
Muon g-2 collaboration, PRL 2021
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Leptophilic w saodel

Possible to gauge one of the differences of two lepton-
flavor numbers Beak, Deshpande, He, Ko, PRD 2001
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Symmetries including 0 are strongly constrained
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Kinetic mixing is generated through
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->tophilic w aodel
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Leptophilic &M model

Minimum model set-up é
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New gauge boson w gdays a role of messenger particle
between DM and the SM leptons

New parameters: Qi h) s
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Leptophilic ®w &M model

o © "Q " : dominant annihilation channels

U * ¢ U with the s-channel ® @sonance gives the correct
relic density

|. Holst. D. Hooper, G. Krnjaic, PRL 2022 M. Drees, W. Zhao, PLB 2022
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Large DM charges

Asai, Okawa, Tsumura, JHEP




Local symmetry in Dark Sector

The required longevity of DM can be guaranteed by a
symmetry

If the symmetry is global, it can be broken by gravitational
effects S. Beak, P. Ko, W.I. Park, JHEP 2013
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WIMP DM is unlikely to be stable
consider a gauge symmetry in dark sector, too



'?’Yp

with dark Higgs

Field Z#_ X(X) P L,u- = (VL,{LJ f—"L): MR L, = (VLTJ TL): TR
spin 1 0 (1/2) 0 1/2 1/2
U(1) charge 0 Qx(Qy) Qo +1 -1
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We consider both Complex Scalar (w) / Dirac fermion

fermion (..)
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Leptophilic w &M model

If dark symmetry is spontaneously broken,

B () = \}5 (vo + 6(x))

W #ass: My = gx|Qa|ve

Two CP-even neutral scalar bosons
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3 independent parameters: 0 h0 hi Q¢



Dark Higgs constraints

After spontaneous symmetry breakings
Additional interactions with the dark Higgs
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Local @ scalar DM

v v S. Baek, et al, PLB 2015
Take q v U Q S. Baek, JKK, P.Ko, PLB 2020

DM Lagrangian at renormalizable level
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l:)cal W scalar DM

> DM-Nucleon scattering
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Local @ fermion DM

Take Cf) 0 C S. Baek, JKK, P.Ko, PLB 2020
DM Lagrangian at renormalizable level

After symmetry breaking ' Yp © @

Nonzero w A Dirac fermion ...is decomposed into two
Majorana fermion (... h..

DM Largrangian
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