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Theory of g-2 and MUonE
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The EDM of a particle couples to an external
E-field and produces a torque.

Torque (2)=d X E




X~ 0.928, E, - 130.7 GeV Muon beam momentum = 150 GeV

Muon scattering angle (mrad)

* a/l"? is the largest source of uncertainty on

he theoretical d ination of @, despi *0
the theoretica etermination o au esplte Electron scattering angle (mrad)

not being the largest contribution to a,.
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explain the asymmetry.
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If the muon has an EDM, this can help further probe and
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Muon MDM:

 MuUonE will help “finalise” the theory value for the muon
anomaly.

* If the muon anomaly remains, this is evidence for new physics
and a flaw in the Standard Model.
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y analysis
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MUonE track reconstruction efficiency

*Using data from the 2023 test beam with 2 detector stations (each made of 6 detector modules)

Definition of track _ Number of good matches

reconstruction efficiency Total number of tracks in the first station



Incoming tracks

Outgoing tracks
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Matching criteria: x and y

d/d_err < 2.7 for a good match
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Example matching track
table

Incoming track #1
Incoming track #2

Incoming track #3

Efficiency as a function of time

866 866.5 867 867.5 868

868.5

Outgoing track #1

d/d_err =1.5

869
Time [s]

Outgoing track #2

d/d_err=1.0

Time range of the MUonE events (first station)

Entries 4.093333e+07
Mean 867.5
Std Dev 0.8213

869 869.5
Time (s)

P(track) = 0.89 (rounded) and
therefore the

individual module efficiency (&)
= 0.97 (rounded)




Average vertical angle as a function of time
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* I'll be running the final analysis on the full dataset and help to determine the most sensitive EDM limit.

* Brookhaven measurement of the muon EDM limit in 2002: d;, < 1.8 X 10~ . cm [1]
* g-2 expects to set a muon EDM limit of: d,, < 1.0 X 107%%.cm

[1[ Papa, A. (2022). muEDM at PSI: An attractive possibility to extend even further the intensity frontier program Motivations: Search for EDMs. [online] Available at:
https://indico.fnal.gov/event/22303/contributions/247108/attachments/157746/206536/muEDM_Snowmass_July22th 2022 Papa.pdf
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https://indico.fnal.gov/event/22303/contributions/247108/attachments/157746/206536/muEDM_Snowmass_July22th_2022_Papa.pdf

Conclusion

The track reconstruction efficiency for MUonE is 89% and the individual module efficiency is 97%. This has
been seen in multiple analyses.
g-2’s latest result is a 5.10 difference between the theoretical and experimental values for the muon

anomaly.

| help with the analysis for g-2 (EDM analysis), and | help with the analysis and hardware of MUonE
(detector support structure, efficiencies and background studies).

| will be working on the 2025 test beam for MUonE.

I 11e ]

I’ll be going on a 6-month industrial placement (as part of LIV.INNO).
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