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1 Muon Source Applications

1

• Charged-lepton flavor violation searches(cLFV):
       MEG(μ+→e+γ), Mu3e (μ+→e+e-e+),
       Mu2e, COMET (μ-N→e-N), MACE(μ+e-→ μ-e+), etc.

• Muon magnetic and electric dipole moments:
       Fermilab Muon g-2, J-PARC Muon g-2/EDM, etc.

• Muonic atom spectroscopy:
       FAMU(RIKEN-RAL), QUARTET(PSI), etc.

Frontiers of muon physics

• Muon Spin Rotation/Relaxation/Resonance(μSR):
Magnetic materials, superconductors, semiconductors, 
battery studies, biophysics, chemistry, etc.

• Muonic Atom X-ray Applications:
Precision tests of strong-field QED, nuclear structure, etc.

• Muon-catalyzed  fusion, etc.

Multidisciplinary Applications

arXiv:2609.25943
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1 Muon Source

Several muon source projects are under development in China.
2

arXiv:2601.15818
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1 Proposed Muon Source at CiADS

3

Beam Characteristics

l Proton beam energy: 500 MeV

l Target: Liquid-lithium sheet

l Simulated beam spot: RMS ≈ 27 

mm

 ���� ���� ≈  �� ��

Schematic view of CiADS

Simulated Particle Momentum Spectra Simulated Beam Phase Space and Profile

China initiative Accelerator Driven System
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Beam-side requirements:

• Centimeter-scale beam spot size

• Tunable muon momentum

• High muon polarization

• Precise muon arrival timing

2 Application Scenarios : μSR 

4

PRELIM
INARY 

Preliminary Analysis of Michel-Electron Hits

GEANT4 simulated μSR Spectrum ���� = 100 ± 0.02Gs.

PRELIM
INARY 

Design of  μSR Detector

μSR technology and MACE experiment requires high-quality beam
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2 Design of Muon Beam Monitor Prototype

5
Bending fibers can lead to a reduction in the photon number

PRELIM
INARY 

Design of Muon Beam Monitor Schematic diagram

Due to the SiPM array, the fiber 

needs to be bent for connection

Muon Hit
Beam Spot

Reconstruction results

Simulation results

PRELIM
INARY 

Performance requirements for detectors
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TMR System Overview TOFPET2-based Multichannel Readout System

TOFPET2 ASIC
l 64 channels per ASIC
l Integrated timing and ToT measurement
l Individually configurable thresholds
l TDC binning: 30 ps

https://www.petsyselectronics.com/

TMR Design Targets

PRELIM
INARY 
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TMR Hardware Prototype 

TOFPET2 ASIC
l 64 channels per ASIC
l ToT & QDC modes
lDigital output

TMR System
l 256-channel readout with TOFPET2 

ASICs and FPGA.
l Detector-specific calibration, control, and 

event building
l Reserved TLU interface for multi-board 

synchronization and trigger coordination.

PRELIM
INARY 

PRELIM
INARY 
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Count-rate and Timing Performance 

Pulse-Injection Test Setup with 1-to-2 splitter 

Count-rate Response Test
l Pulses injected from a 

signal generator
l Input frequency scan: 

1–600 kHz
l Linear response up to 

≈480 kHz/channel

Differential Timing Test
l Pulses split into two 

channels via 1-to-2 splitter
l Time difference: 

�� = �� − ��

l Differential timing 
resolution: ��. � ��(�)

l ��� = ��.�
√�

=48.4ps

l Mean offset: 81.7 ps,

PRELIM
INARY 

PRELIM
INARY 

PRELIM
INARY 
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Pulse-width Measurement Comparison 

Input Pulse(Square)   
Digital TEST_PULSE
l FPGA-generated digital pulses.
l Analog front end and discriminator 

bypassed.
l Pulse-width spread: ��. � ��(�).

Analog Pulse Injection
l Pulses injected from a signal generator.
l Analog front end and threshold 

discrimination included.
l Pulse-width spread: ���. � ��(�).

Digital TEST_PULSE
l Pulse Width: 100 ns  l Event Rate: 200kHz  

A ToT pulse-width precision of ≈0.11 ns (σ) for analog pulses 
directly affects the achievable energy resolution.

PRELIM
INARY 
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SiPM Threshold Scan and ToT Measurement Test SiPM : Hamamatsu S13360-1350PE

PRELIM
INARY 
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4 Outlook

Scintillating fiber tracker

Scintillating fiber tracker
Electronic performance requirements

Muonium

Antimuonium

?

Muonium–Antimuonium Conversion

MACE Concept DesignμSR Prototype Design

μSR Electronic performance requirements

MACE requires readout of over 5000 channels and coordination across multiple detector modules. TMR plans to 
enable multi-board synchronization through a TLU, providing a scalable system for both μSR and MACE.

Nucl. Sci. and Tech. 37, 57 (2026), cover story
arXiv:2505.13877
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Summary
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Thanks
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A0

Appendix SiPM : Hamamatsu S13360-1350PE
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A1

Appendix
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5 Appendix

A2

PRELIM
INARY 

Preliminary Analysis of Michel-Electron Hits

GEANT4 simulated μSR Spectrum ���� = 100 ± 0.02Gs.

PRELIM
INARY 

Design of  μSR Detector

PRELIM
INARY 
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A3

Appendix


