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Overview of Group Responsibility

Fast electronics for entrance trigger 
and pulsed magnetic kicker

(Tianqi)

Entrance detectors design and 
detector response study

(Guan Ming)

Beam Injection and storage study
(Siew Yan & Yuzhi)
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Introduction
● G4BL has been the bread and butter for muEDM experiment study (injection parameter and storage study).
● Establish alternative effort on study the injection parameters based on musrSim:

○ supports the entrance detector design effort,
○ Flexibility in implementing user plugin function,
○ provides independent simulation for cross-checking G4BL’s results.
○

● Today update:
○ Mirror G4BL’s configuration to musrSim, to establish baseline performance.
○ Reproduce G4BL’s storage efficiency in musrSim.

● G4BL is oriented to beamline design study.
● user friendly.
● limited flexibility and limited user plugin feature.

● musrSim is oriented to detector development study.
● Exist dedicated c++ class for detector response study.
● Flexible and user plugin friendly.
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Kicker Field Implementation

Beam injection and 
storage study based 
on G4BL.

Weaker 
kick

Stronger kick

Thanks GM!

time-dependent field txt

…

…

…

Field tabulation 
within musrSim

musrTabulatedElementField.cc

spline validation

● This implementation:
○ detects time structure in the field map text file,
○ consumes time data into a spline object,
○ evaluates the fraction for given interpolated field 

components, at a given time in the simulation.

● Implementing kicker function in musrSim
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musrSim and G4BL Comparison

● Using one good event, taken from injection phase space for 
the exercise.

● Using injection parameter:

● Setup single virtual plane, on both musrSim and G4BL:
○ Spanning the full range of solenoid’s length.
○ Ensure muon trajectory “curl” perpendicularly into the 

virtual plane: one hit per muon’s entrance.
● Study the hit’s information along the virtual plane between 

musrSim and G4BL.
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Step-by-Step Comparison

Fields included: PSC field

musrSim

G4BL
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Step-by-Step Comparison

Fields included: PSC + Split coils

G4BL

musrSim
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Step-by-Step Comparison

Fields included: PSC + Split coils + weak

G4BL
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Step-by-Step Comparison

Fields included: PSC + Split coils + weak + Frozen E

G4BL

musrSim
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Step-by-Step Comparison

Fields included: PSC + Split coils + weak + Frozen E + kicker

G4BL

The kicker field 
implementation is 

validated
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Storage Efficiency Validation

Using 100k injection phase space events 
(InputDistAfterCollimator_R75mm_turtle.txt)

DetID = 40000

Virtual box: 80x80x80 mm ~0.28%

musrSim
musrSim

G4BL G4BL

~0.32%

Thanks Yusuke!
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musrSim Limitation

● musrSim could not perform tracking on the muon hits (involve placing infinite virtual 
plane along the trajectory).

● Field map coordinate offset is needed for musrSim, de to different technical design of 
both simulators.

● Interpolation step in field map is sensitive to musrSim simulation performance.
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Conclusion and To-do

Ritwika’s

SJTU’s effort

Injection parameter and 
storage study

Siewyan & 
Yuzhi Injection parameter 

optimization study (Bayesian 
Optimization)

Establish musrSim 
simulation tool used for 

beam injection study

Simulation cross  check 
and Systematic study

Injection parameter and 
storage study

Revamping the effort 
for the time being
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谢谢！Backup
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Good Event Definition

● Event taken from storage phase space.
● Event demonstrated in G4BL, that is successfully stored, using all the 

fields and injection parameters.

Yusuke’s work

G4BL G4BL


