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Limitations of Traditional Muon Source High Repetition-Rate Pulsed Electron-Driven Muon Source
Two types of muon sources | | * The SHINE facility[6] in Zhangjiang, Shanghai, is designed to deliver photons
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protons | [* 10 ps ~ 20 ps (~ 5 to 10 muon lifetimes) superconductmg LINAC.

«  DC muon source [2] * A muon source driven by electrons can be constructed utilizing the high-

> Allows 1 muon per 10 ps repetition-rate electron beam from SHINE.
time » Only utilize 0.1% of all muons * Electron Beam parameters:

PSI 50 MHz Cyclotron, continuous beam: muons arrive randomly * Low Rep-Rate Pulsed muon source [3]
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Time [ps] radiation compared to proton-driven sources.
Optimizing the Copper Target and Beamline: A Simulation Study
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[Fig. 1 The Muon Yield Measurement Plan based on SHINE Project] ‘ ‘
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[Fig. 3 A Schematic View of the Copper Target minimum
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Goals for Optimization:

* Ensure the target exhibits the highest surface muon
rate in the side direction.

« Achieve the highest surface muon rate at the final * The flowchart represents a single optimization process.

e A 25-100 kHz pulsed muon source can be built utilizing the high-repetition-rate electron
beam at the SHINE facility.

 From the simulation, our fine-tuned SHINE surface muon beamline has a total efficiency of

[Fig. 2 The Schematic View of Beamline of SHINE SMS] detector in the beamline. Repeat this process until the function value converges.
Solenoidal Beamline Optimization Box Shaped Target Optimization
* After further fine-tunning of the final e .
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[Fig.4 The beam spot of surface muons in the (approximately 500 on one side foran < In the future, we will conduct research on
Final Det. Constraint: ® = 30 mm, EOT: 5 X 107] deal :
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Centerline z [mm] °o 2 4 60 8 100120 140 ‘F‘§°[mm] about 2.9% for surface muons, with a beam intensity of about 2.4 X 10° surface muons per
[Fig 5. The Transmission Efficiency along the [Fig.6 The surface muon count in the Final Det.2 second ( ﬂ+/s) in a P30 area.
Centerline of Optimized SHINE SMS Beamline] versus the distance R to the center of Final Det.2]

* |n future work, we will optimize the beam size at the final focus.
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