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1. The Simple Extensions to the SM

Simplest gauge group is a U(1) extension of the SM. One of
the simplest extensions is the U(1)Lµ−Lτ

model [1],

LZ ′ =− 1

4
(Z ′)µν (Z

′)
µν

+
1

2
m2

Z ′Z ′
µZ

′µ

− g̃
(
ℓ̄µγ

µℓµ − ℓ̄τγ
µℓτ + µ̄Rγ

µµR − τ̄Rγ
µτR
)
Z ′
µ.

Then we can write the new interaction terms directly,
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3. Introduction to MNT νµN → νµµ
−µ+N

Considering the heavy gauge bosons, the effective interactions are given by
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. Both of them has contribution to muon neutrino trident (MNT) scattering

νµN → νµµ
−µ+N . Due to the γ5 trace property, we can derive that
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5. Effects on µ−µ+ → τ−τ+

For the U(1)Lµ−Lτ
model, µ−µ+ → τ−τ+ will be the most consequential,
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Neglecting muon and tauon masses, we obtain the cross-section as
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Summary

1.U(1)Lµ−Lτ
introduces the new interaction mediated by Z ′, which affects MNT and µ−µ+ → τ−τ+.

2. Under the (g− 2)2021µ data, only a light Z ′ was allowed due to the constraints from MNT experiments.

3. As the recent (g−2)2025µ result is consistent with the SM prediction, heavier Z ′ masses are now allowed.

4. A future muon collider could provide a promising opportunity to probe the U(1)Lµ−Lτ
model.

2. Contribution to (g − 2)µ

The new interaction would introduce the additional positive contribution to
the muon anomalous magnetic moment,
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In the light and heavy mass limits, with the (g − 2)µ data [2, 3], we can
derive that
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4. Constraints from MNT Scattering

From (g − 2)µ results, we can derive that
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Then we can compute the ratio of the trident cross section Rtrident,
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trident = 5.94± 1.08 , R2025
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Comparing with experimental measurements from trident
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For U(1)Lµ−Lτ
model, the new (g − 2)µ

result R2025
trident is consistent with trident

experiment, while the R2021
trident is clearly

disfavored.

Due to the constraints from muon neu-
trino trident scattering, the mass mZ ′

is tightly constrained and cannot be too
large.

6. Muon Collider Signatures

We use the central value of ∆a2025µ (taking GZ ′ = 4.14×10−6GeV−2) to plot
the cross section ratio vs. mZ ′.
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Then setting mZ ′ = 150GeV, we observe an additional resonance.
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It provides a potential probe for the U(1)Lµ−Lτ
model in future experiments.
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