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Systematic accuracy: 10 ppm

— Competitive: Sensitive to small new physics effects
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- Offer an independent measurement of a,
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Unparticle

* Unparticle was proposed by Howard Georgi in 2007 to discuss some
simple aspects of the low-energy physics of a nontrivial scale invariant
sector of an effective field theory.

* Can be directly detected at colliders as missing energy, e.g.

et + e~ — v+ unparticle
p+ p — jet + unparticle

* We only consider here the indirect effects of unparticle at the MuonE
experiment
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Effective interactions with fermions
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Ref: Georgi, 2007; Cheung, Keung, Yuan, 2007 6



Propagator and implementation broken scale invariant
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Differential cross section
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Sensitivity curves
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Unparticle effects on the measurement of a,

had

SM Axial-vector Vector
P1 | 6903(29) x 10~ | 6957(29) x 10~ | 6986(29) x 10~
Pull 0 1.9 2.8
P2 — 6980(29) x 10~ | 7019(29) x 10~
Pull — 2.6 4.0
P3 — 11073(29) x 10~ | 13250(29) x 10~
Pull — 143 218
P4 6954(29) x 10~ | 6979(29) x 10~
Pull — 1.7 2.6
P5 — 6971(29) x 10~ | 7006(29) x 10~ !
Pull — 2.3 3.5
P6 - 7091(29) x 10~ | 7186(29) x 10~
Pull - 6.4 9.7

Pull:(ahad,new_ ahad,SM)/ASM
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Sumary and outlook

* MUoNE promise a novel approach of evaluating the hadronic contribution to
the muon’s g-2.

* Such a precise experiment can help us to detect small new physics effect
such as unparticles.

* Unparticles with broken scale invariance are still possible, but the parameter
space is shrinking.

 MUonE is sensitive to (axial-)vector unparticles with1 <d<l4and1<u<
12 GeV.

* Further works: re-do the constraints (lepton magnetic moments, CMS mono-
Z) carefully with p > 0.
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