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Muon

• Discovered 1936

Atop Pike’s Peak at 14,000 ft Observing Cosmic Rays

Carl Anderson

Seth Neddermeyer
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Standard model
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Magnetic dipole 
moment

• Bar magnet, current loop ...

• Charged particle (electron, muon, ...)

• Angular momentum
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B

Spin precession (in a magnetic field)

Quantum mechanics (Dirac)     g = 2

1948 Foley & Kusch measure ge > 2  (electron) ge = 2.00238
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• What do we measure (muons stored in a magnetic field)?
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- Long lived

- "Goldilocks mass"



• What do we actually measure?
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What is it all about?

- Information about vacuum properties
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T. Aoyama et al., "The anomalous magnetic moment of the 

muon in the Standard Model," Phys. Rept. 1143 (2025) 1–158, 

arXiv:2505.21476



Number of decay positrons

Marin Karuza, University of Rijeka and INFN Trieste Les Rencontres de Noirmoutier 2026 Noirmoutier, June 2026



CERN
1960

By CERN - https://cds.cern.ch/record/41876, CC BY 4.0, 

https://commons.wikimedia.org/w/index.php?curid=7098

2470

Confirmation of  QED

Precision 1%
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BNL E821
1990

Precision 1 ppm

Is there a problem with 

the SM? 
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E989

MUON g-2 experiment
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Arrival

Marin Karuza, University of Rijeka and INFN Trieste Les Rencontres de Noirmoutier 2026 Noirmoutier, June 2026



Reassembly • Superconducting ring travelled in one piece
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Muon g-2 experiment

16 bunches/1.4 

sec

Pion Production 

Target
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Experiment
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Beam (from trackers)
and field
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Life is complicated
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Analysis
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Blind analysis
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Unblinding
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2021 – first result
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Final Result - Run 1-6

• Final precision: 127 ppb

• Full dataset Run 1-6,  21 x BNL 

statistics

• Surpassed design goal of 140 ppb
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Reality check vs TDR (140 ppb)
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Comparison with theory

• Lattice QCD

• CMD – 3, data driven approach
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The end?

• Experimental results in excellent 
agreement 

• Final result: 127 ppb precision, 
surpassing 140 ppb design goal

Conclusion



award 15min

FOR FUNDAMENTAL PHYSICS

https://www.youtube.com/live/66_aKM5Qhz4?si=tLpdnpqTkpYtNLVI


No!
MUonE

Space-like measurement of HVPJ-PARC

Low energy muons

No electric field
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