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** . The Muon g-2 experiment . 3 Corrections to g-2 measurement :
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Anomalous precession frequency
obtained from the modulation of the
positron time spectrum

Goal: Aim to measure the muon magnetic anomaly a,,
with a precision of 140 parts per billion (ppb)

Method: Measure the frequency difference w, between the
cyclotron motion w, and the spin precession w, of the muon In

Time after iniection modulo 102.5 us [us]

N() = Nye " [1 +A, cos(w,f + gb)]

Beam Dynamics Corrections
E-field & vertical motion: Phase changes over each muon fill:

a highly uniform magnetic field B Spin precesses slower Phase acceptance, differential
e B than in basic equation decay, and muon losses
Wy = W — W = Ay — e I : |

Significance: Hope to shed light on the long-standing
discrepancy between Standard Model calculations and
prewous experlmental results
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/ Transient magnetic fields:
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N BNL Quad vibrations and kicker eddy current
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Electric field and vertical motion(24
. ectric 1ieia a vertica otlio .

* Generic spin-motion is described by the BMT equation: *Muons oscillate vertically so the BxB term is reduced

A o . p, = 3.094 GeV/c
4(8 - 5) =—%§T° apBXB+5 /I/j

vy (vertical)

dt

_' - < » z (beam)
Quadrupole pletes I v
* This vertical motion (pitch) causes the vertical spin precession

* The Pitch Correction, C is calculated from the amplitude
distribution of the vertical motion measured with straw trackers

»  Muons travel in E-field from focusing quadrupoles:
experience a motional magnetic field in their rest frame
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* The second term vanishes at "magic" momentum

(P, = 3.094 GeV/c), but not all muons are with this momentum
= + The Electric-field Correction, C_, comes from momentum
- distribution measured using i) timing data from calorimeters
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and ii) beam radial spread data from trackers c =" (") _ n{A%)
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: Phase changes over each muon fill[24] J
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: °* If there are effects that change the g-2 _ _ _ Phase-Acceptance Correction, C, :
. ohase of the detected e+ over time Differential Decay Correction, C_ . Average detected g-2 phase changes  °
-  Phase changes due to the coupled effects from with decay position -
- cos(wat + §(t)) = cos(wat + go + &'t +...) - Correlat?on & p-t Correlatiog ' i ictribit -
. _ / P p  The muon position distribution changes =
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