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Final Report of the Muon E821
Anomalous  Magnetic Moment Measurement 

at BNL 
February 20, 2006 

Muon Magnetic Moment 
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B

Hadron Vacuum Polarization
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g-2 at Brookhaven
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1.5T
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anomalous precession frequency 

Thomas

note relativistic γ factor
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vertical focusing electric quadrupoles gives a 
B field in the muon rest frame 

Choose “magic momentum” 
Υ=29.3 cancels aμ to leading 

order, α/(2π)

measure ωa, B 
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Text

Parity-violating weak decay of muon gives correlation 
between muon spin and electron direction  

μ-→νμ + e- + νe

e opp muon spin
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B field measurement



physics 492, Spring 2017Friday FeatureTM, M. Gold
12



physics 492, Spring 2017Friday FeatureTM, M. Gold
13



physics 492, Spring 2017Friday FeatureTM, M. Gold
14

In the summer of 2013, the Muon g-2 team successfully 
transported a 50-foot-wide electromagnet from Long Island to 
the Chicago suburbs in one piece. The move took 35 days and 

traversed 3,200 miles over land and sea.

GOAL: precision of 0.14 ppm, factor of 3.8 better…
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g-2 at Fermilab
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The Muon g-2 experiment at Fermilab 
https://arxiv.org/pdf/1701.02807.pdf

projected
Δ±0.14ppm
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QED (10th order or 5 loops)
Hadron Vacuum Polarization

Hadron light-by-light
EWK W,Z

status of theory

±0.49 ppm

e+e- data
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statistics   exp. challenge 1
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calorimeter design goals

laser measured
hit time resolution 

25ps @ 3GeV

 Δωaexp. challenge 2



physics 492, Spring 2017Friday FeatureTM, M. Gold
20

B field from Δωpexp. challenge 3


