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Table 5. Summary of statistics and uncertainties.

Estimation
T . | Total number of muons in the storage magnet 5.2 x 10"
Simulation ransm!SIO_n only Total number of reconstructed e™ in the energy window [200, 275 MeV] 5.7 x 10"
1 B Transmission + decay loss Effective analyzing power 0.42
I I I I Statistical uncertainty on w, [ppb] 450
: : : : Uncertainties on a, [ppb] 450 (stat.)
= | | | | < 70 (syst.)
p 075 rt I I I I Uncertainties on EDM [10~%! e-cm] 1.5 (stat.)
g I | I I 0.36 (syst.)
c | | | |
2 05 t [ 1 [ 1
S : : : : Table 6. Estimated systmatic uncertainties on a,,.
c
] 005 L : : : : Anomalous spin precession (w,) Magnetic field (w),)
= | | | | Source Estimation (ppb) Source Estimation (ppb)
1x10 I [ | Timing shift < 36 Absolute calibration 25
0 ! ! ! ! Pitch effect 13 Calibration of mapping probe 20
":}_ E § i 8 % E |:' d CB 5 E g 8 g Electric ﬁeld. 10 Pf)sition of mapping probe 45
Q 2 = ® © — Q o o % 8 =« 3 Delayed positrons 0.8 Field decay < 10
8 § E E £ 3 L = _% X F o Diffential decay 1.5 Eddy current from kicker 0.1
US) = _’g’ s g » g - o @ Quadratic sum < 40 Quadratic sum 56
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Table 4. Breakdown of estimated efficiency.

Subsystem Efficiency Subsystem Efficiency
H-line acceptance and transmission 0.16 DAW decay 0.96
Mu emission 0.0034 DLS transmission 1.00
Laser ionization 0.73 DLS decay 0.99
Metal mesh 0.78 Injection transmission 0.85
Initial acceleration transmission and decay 0.72 Injection decay 0.99
RFQ transmission 0.95 Kicker decay 0.93
RFQ decay 0.81 e™ energy window 0.12
IH transmission 0.99 Detector acceptance of e 1.00
IH decay 0.99 Reconstruction efficiency 0.90

DAW transmission 1.00
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Comparison of experiments

Prog. Theor. Exp. Phys. 2019, 053C02 (2019)

BNL-E821 Fermilab-E989 Our experiment
Muon momentum 3.09 GeV/e 300 MeV/e
Lorentz y 29.3 3
Polarization 100% 50%
Storage field B=145T B=30T
Focusing field Electric quadrupole Very weak magnetic
Cyclotron period 149 ns 7.4 ns
Spin precession period 4.37 us 2.11 us
Number of detected e 5.0x10’ 1.6x10" 5.7 x 10"
Number of detected e~ 3.6x10° — —
a, precision (stat.) 460 ppb 100 ppb 450 ppb *
(syst.) 280 ppb 100 ppb <70 ppb
EDM precision (stat.) 0.2 x 107" e-cm - 1.5x 107%' e-cm
(syst.) 09 x 10 e.cm — 036 x 107%' e.cm
Completed Running In preparation

* w/o muon source upgrade




