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Muon Source Applications

Frontiers of muon physics
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Muon Source
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Several muon source projects are under development in China.
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PI'OPOSCd Muon Source at C1IADS China initiative Accelerator Driven System

Conditioning Section Downstream Target
of the Lithium Loop or Dump
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Beam Characteristics

® Proton beam energy: 500 MeV
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Application Scenarios : pSR

Hit Number of CRmuSR
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GEANT4 simulated uSR Spectrum = 100 = 0.02Gs. Design of uSR Detector

USR technology and MACE experiment requires high-quality beam
SMoorH



Design of Muon Beam Monitor Prototype ===

Due to the S1PM array, the fiber

needs to be bent for connection
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mulation results
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TMR System Overview

Analysis

TOFPET2-based Multichannel Readout System

Muon Beam
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Muon Interaction
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Signal Threshold Timing & ToT
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® Individually configurable thresholds Maximum Rate per Channel 450 kHz

/

Custom event formats and configurable trigger logic




TMR Hardware Prototype
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TMR System

® 256-channel readout with TOFPET?2
ASICs and FPGA.

® Detector-specific calibration, control, and
event building

® Reserved TLU interface for multi-board

synchronization and trigger coordination.
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Count-rate and Timing Performance

Signal L - |
Generator Splitter
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est signa 1-t0-2
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Count-rate Response Test

Pulses 1njected from a
signal generator

Input frequency scan:
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Linear response up to
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Differential Timing Test
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channels via 1-to-2 splitter

Time difference:

Differential timing
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=484
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Pulse-Width Measul‘ement Compal‘ison A ToT pulse-width precision of =0.11 ns (o) for analog pulses

directly affects the achievable energy resolution.
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S1IPM Threshold Scan and ToT Measurement
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Test SiPM : Hamamatsu S13360-1350PE
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B OuﬂOOk 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 uSR and MACE.

uSR Electronic performance requirements
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Count-rate Response Test Differential timing resolution
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Appendix
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Appendix

Figure 6: Simplified equivalent TOFPET 2C channel.
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