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My, and (g — 2) measurements
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MW = 80.4335 GeV 9.4 MeV ACZM — a;xp . a/fM — 251(59) % 10—11
My = 80.357 GeV = 6 MeV 4.20 deviation
Both suggest new physics!
/o deviation Can we explain both simultaneously?

Can we explain DM too?



What kind of new physics?

We consider the SM + an extra local SU(2),, symmetry.
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The Z2 parity, originates from a combination of the dark isospin symmetry and a global U(l)G symmetry in the Higgs sector
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Seesaw lepton masses.
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 |epton masses are naturally small since they are a result of a simultaneous symmetry
breaking of SU(2), and the EW gauge symmetry, m; # 0 and mj # 0.



Contributions to the (g — 2) and My,

For the favored correction, Mg=1TeV, sin8,=0.010
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Dark Matter
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Closed for heavy s (as favored for XENON1T)
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Because of the Z-V mass mixing, 1, is slightly larger than m,,.

The channel is allowed due to a non-zero DM velocity at F.O.



Qpuh?

Dark Matter
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» For afixed v, a larger SU(2),, dark coupling
: (larger mass) leads to a larger annihilation cross-

my=500GeV . section so the relic density decreases.
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Forbidden channel
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Ve Does not lead to observable signatures for § > 6 X 10’

Subdominant channels
 Suppressed by small mixing angles

 They may lead to signals in CMB or cosmic rays.



Direct detection

V=g — V*q ms=1.5TeV, vp=300GeV
1_] | | | | 1 I | | |___
 Possible through SM Higgs and singlet scalar exchanges. - -
I XENON1T
* |t is subdominant but can be constrained by the direct r 1
detection. - :
V:l: V:l: Viwvﬂ: I CDF” XENON1T |
" | A : Q
 Spin-independent elastic scattering: h X f=
) e ) - o . @
gvi_q — ﬂeﬁrmqVM V—ﬂqq PDG
107" - y
, V2 ) 0 s d 1 1 1, . y sin” 0, N cos* 6, I ]
= — sin 6, COS — —g5 81n i 1
eff o DgD h h mSz m]% ) gD mS2 m}% I |
10° 10°
.
Alignment limit  sin 6, = sin’ f3, my 2> m, my|[GeV]

2VD



Summary

We extended the SM with an extra SU(2),, gauge symmetry.
The vector-like leptons and SU(2), gauge bosons contribute to the muon g — 2.

The mass mixing between the Z boson and the dark V¥ contributes to the W boson mass.

A combination of the U(1); in the Higgs sector and the dark isospin leads to a Z2 parity
allowing for stable candidates for DM.

The forbidden annihilation channel explains the correct relic density.

Direct detection bounds can be satisfied in the alignment limit of the mixing between the
SM Higgs and the singlet scalar of SU(2),.
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