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The Muon anomalous magnetic moment
The Muon g-2 experiment at Fermilab aims

to measure the muon anomalous magnetic
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moment (a,). R, = T is the ratio of

the measured quantities and corrections:
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the magnetic field measurement.

Phase Acceptance correction: C,,

The phase for a given (x, y) decay coordinate
depends on the orientation of the muon’s
Its

orientation is rotated respect to momentum

spin that maximizes the acceptance.

causing an effective phase shift ¢,,. It is
caused mainly by the beam vertical width
variation during the muon fill. The net effect

on w, is computed via toyMC simulation.
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Beam Dynamics motion in w,, fit

The number of positrons as a function of time t is modelled as:
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w,Beam Dynamics Corrections
Final Runl corrections on w, due
to beam dynamics

Quantit Correction Uncertainty
V| Termippb] | [ppb]

C, 489 53
C. 180 13
Cim -11 5
Cpa -158 75

Beam Dynamics Corrections to w,

C.:

The electric-field correction
C. = 2n(1 —n)B?xZ/R}
depends on the distribution
of the equilibrium radii

C,: The pitch correction
€, =n< A§, > /4R?
depends the vertical
betatron oscillations (A4,).

on

Cin : It's caused by any
bias in phase of muons
that are lost compared
to those that
stored creating a time
the
phase factor ¢, in Eq. 1.

Relative Phase [mrad]

remain

dependence to

Arbitrary Units

1
-40 -30 -20 -10

I 1 | 1
0 10 20 30 40

Equilibrium Radius [mm]

deo/dp =

T

(—10.0 &= 1.6)
, .

+ Data

- Data Fit
8 simulation [68% CL]
|

P Ly LA SRRl LA LAARY LA LARY L

mrad/(%Ap/po)

I Y T T T I

L I
-1 -0.5 0

. .
0.5 1
Aplp, %]

15



