Measurement of the Negative Muon
- Anomalous Magnetic Moment to 0.7 ppm
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Motivation
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— g =2 (spin 1/2) : from Dirac equation :
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— In SM, radiative correction changes g
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< If there are new particles or substructure for leptons, gauge
bosons, quarks ,a, would be changed



Measurement principle
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Measurement principle
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Setup : muon injection
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and travel in a circle. Aftar each circla,

muocn's 2pin axis
changes by 12°,
yet it keeps on travaling
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Setup : muon storage ring
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®, Measurement
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— Muon spin [Z&Ydecay 9 5A MM [EIEL

— o, was determined by fitting the time distribution of
decay electrons

— High energy electrons(emitted in the forward

direction) ZA )k

N(t)= N 7 [1- Acos(w t + ¢)]

N, :normalization constatnt
yr :muon laboratory lifetime
T : muon mean life in its rest frame

A :muon decay asymmetry parameter



®, Measurement
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independent analysis
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* energy range 1.8-3.4GeV
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* energy-dependent modulation asymmetry TH 2 MZE
* Energy range 1.5-3.4GeV



®, Measurement
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* o, for two n values are consistent
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®, Measurement
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=229 073.59(15)(5)Hz (0.7 ppm)




B Measurement

12
o Fim DHITE (NMR)
— Measured by a proton resonance frequency o,
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z—p =61791400(11)Hz (0.2 ppm)
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Anomalous magnetic moment i

- =11659 214 (8)(3)x107" (0.7 ppm)

U

R, =0.003 707 208 3 (26)

* R, EF—ET S

y *—i’Jé"té
R, =0.003 707 206 3 (20)

a,(exp)=11659 208 (6)x107" (0.5 ppm)




Summary

This is the final analysis of the anomalous
magnetic moment from experiment E821 at the
Brookhaven Alternating Gradient Synchrotron

a, Z0.7ppm THI%E
a =11659 214 (8)(3)x107" (0.7 ppm)

U

a, DT—REHHET
a,(exp)=11659 208 (6)x107" (0.5 ppm)

a (SM) EDZE :2.7c(e'e), 1.40(1)
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Nuclear Magnetic Resonance
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Fit function

1. f(t) = N@)b@)I(2)
N(t)= N, (E)e""" {1+ A(E)sin|w t + ¢, (E)]}

b()=1+Ae™" "™ cos(w, +d,)
[(t)=1+ne "™

2.N(t)= N, (t; E)e"7 {1+ A(t; E)sin|a.t + ¢ (t; E) |}
1+ 4,(t) sin(@cpo 4t + @) TN, A, ¢, Zmodulate



