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Experimental sequence

40 ms (25 Hz)

Surface L [
muon beam
@ MeV) — \TI L
laser ionization
Mu
Thermal /\
muonium ~1 S ~\
(25 meV) N\
+
K ~1 ns
Ultra-slow muon I =\
(25 meV) .\ N
v\ ~3 ns
—fj—

Re-acceleration

(200 MeV)

Storage and detection

1 — "‘\\h—

Spin precession
211/w, = 2 ps (in B = 3T)

(200 MeV)

e* tends to be emitted in p*'s spin direction
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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
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