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U (1): The Simplest’' Extensions to the SM

Figure 1: A possible fifth fundamental

force.
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One of the simplest extensions is the
U(1)L, -1, model, (He et al., 1990)
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where Ly = (Vo, £o)T is the SU(2), doublet.
The new interaction terms:
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Typically, the coupling is of order § ~ O(g) ~
O(1071), which requires a relatively large Z’
mass to satisfy experimental bounds.
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—g(py"p — T + Dt Py — vy  Prus) Zy,
U(1)L, -1, model involves only the y and 7 flavors,
@ Muon magnetic moment
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arXiv: 2204.05031, Phys.Lett.B 831 (2022) 137218.
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In the heavy mass limits AaZ’ ~ i:;_;, (arXiv: 2104.03281, 2506.03069)
Z/
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TCHARM-IL — ] 58 4 (.57 » From Aaﬁozl, U(1)r, L, predicts a significant
oo CFiM: 0.82 4 0.98 er'lhancement in Riyident, Which is strongly
osm i disfavored.
ONuTeV — .
osMm 0.7200772 > Aai()% yields a predicted trident ratio that is
= Oexp/0sm = 0.96 £0.25 , consistent with experimental data.
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Parameters Favored by (g — 2)2021
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The new (g — 2)u data reopens the parameter space for large my.
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For the U(1)r,—r, model, p~p* — 7777 will be the most consequential,
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® One of the simplest extensions, the U(1)z,r, model, introduces non-standard
interactions (NSIs) that couple only to the p and 7 flavors.

® It contributes to both (¢ — 2), and muon neutrino trident (MNT) scattering.
Recent results allow for heavier Z’ masses, relaxing previous bounds.

® A future muon collider could provide a promising opportunity to directly probe the
U(1)r, -1, model.
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