
Beam Injection and storage study 
for the muEDM experiment at PSI

Motivation of the muEDM searches
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 Beam injection and storage study
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• EDM of elemetray particles violate CP symmtery and they are 
sensitive probes of BSM physics .

• The current best direct limitis is �� ≤ �.� × ��−��� ⋅ 퐜�, 
obtained by BNL[1].

• muEDM at PSI aims to reach a sensitivity of  � × ��−ퟐ�� ⋅
퐜� using frozen-spin technique.

 G4Beamline simulation and pulse field

Parameter Symbol Description Value

Theta Injection angle -45.022°

Phi Transverse angle 9.244°

InjR Injection radius 45.561 mm

Z
Longitudinal 

injection 
coordinate

-443.836 mm

AWeak weak coil curent 1.5 A/mm2

ACC
correction coil 

current 2.5 A/mm2

Storage effeccy: Nstored/Ninjected  ~0.30%
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definition of stored muons: 
-40< z <40(mm) 

and
 -0.5<Pz<0.5(MeV)
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Conclusion

stored muons’ trajectory:

red dotted line highlight the storage region

h1
Entries        1044432
Mean x     1.738e-16
Mean y     2.509e-16
Std Dev x          3.12
Std Dev y        6.169

h2
Entries        1044432
Mean x      -3.39e-07
Mean y    -5.417e-05
Std Dev x        3.068
Std Dev y        11.03

h3
Entries        1044432
Mean x     1.738e-16
Mean y     -4.89e-17
Std Dev x          3.12
Std Dev y        3.068

h9
Entries        1044432
Mean                 28.2
Mean y            0.281

Overview of the muEDM experiment

• We have set up a G4beamline-based muon beam injection and 
storage study for the muEDM experiment.

• All the magnetic and electric field maps are incorporated into the 
simulation.

• Preliminary optimization indicated a storage efficiency of 0.30%. 
• Future optimizations will be performed using the Bayesian 

optimization technique.
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