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Initial phase space coordinates
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Figure 7: The time modulated average vertical component of the rest frame muon
polarisation vector, with an injected EDM of 5.4x 1078 e-cm (30x BNL). The amplitude
of the fit gives a rest frame tilt angle of 49.5+0.3 mrad (1.6940.01 mrad in the laboratory
, \ , \ , frame), which is consistent with expectation.
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Longitudinal magnetic field
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Radial B-field - EDM equivalency
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able 15: Estimates for (B,) in ppm, as well as the equivalent fake EDM signal in
e-cm, for various E989 datasets [33][2].
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X104
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Measured radial field
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Siong

Radial magnetic field (Bradiat) = 69.6 ppb
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Detector location

Measurement plane at 292.5 deg azimuth

Radial magnetic field
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Detector location

Radial magnetic field
<B7’adial> = 09.6 ppb
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EDM-like signal from radial field depends only on <B,.4iz> and is independent of detector location
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Set average radial field to zero

Bradial — Bmeasured - <Bmeasured>

Bradial
150 T T T T T

100

50

Brad [pPpm]
o

-50

-100

-150 I I I I I
0 60 120 180 240 300 360

Azimuth [deg]

July 2, 2024 D. Rubin

5
Bradial(0) = Z A; cos(2mi
i=0

vertical displacement [mm]

0.8
0.6
04

02

0.2
-0.4
-0.6

-0.8

-1
0

Set Ag=0=><B,,;>=0

0

%4‘@)

Bradia= Bmeasured - <Bmeasured>
Closed orbit

Closed orbit

0.015 0.03 0.045

0.06 0.075 0.09
time [us]

0.105

0.12

0.135

0.15



Slong

Radial magnetic field - <B,,4i5>=0
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Radial magnetic field - <B,,4i5>=0

Measurement plane at 292.5 deg azimuth
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Conclusions

* Thereis no contribution to an EDM-Llike signal from pitch or longitudinal B-field

* Contribution of radial field to EDM-like signal is reduced by 1/y by the electric
field that provides vertical focusing (and counteracts vertical force from B, ,4ial)

* Theresidual EDM-like signal from the radial field depends only on the ring
average <Bradial>

Qualifiers

 Continuous quads

* Linearfields

 Maxwellviolated with addition of nonuniform radial field
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