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Study on a New Large Solid Angle Capture System for
Surface Muon Using Superconducting Solenoids

XIAO Ran'» 2, LIU Yanfen' ?, XU Wenzhen" 3, TAN Zongquan'' 2,

CHENG Bin" 2, | KONG Wei [ 2, YE Bangjiao® >

(1. State Key Laboratory of Particle Detection and Electronics,
University of Science and Technology of China, Hefei, 230026;
2. Department of Modern Physics, University of Science and Technology of China, Hefei, 230026, China;
3. Shanghai Synchrotron Radiation Facility, Shanghai Institute of Applied Physics,
Chinese Academy of Sciences, Shanghai 201204, China)

Abstract: High intense muons are required by many applications in muon science. A large acceptance
channel for surface muons was designed at China Spallation Neutron Source (CSNS) using a superconducting
solenoid and an internal target, which can provide a large solid angle to collect intense surface muons. Compared
to conventional separate target and collection system based on quadrupole magnets, a superconducting solenoid
with large aperture can collect two orders larger of surface muons. This device was simulated by Geant4 and
G4beamline. By analyzing the surface muon production ratio produced by the process that protons bombard
four different materials, we chose the graphite as the target material. Then comparing the intensity of surface
muon by different angles between the axis of the capture solenoids and the proton beam line, we proposed the
capture and transport solenoid system with higher muon production ratio. Finally, the yield of surface muon
at the exit of decay solenoid can be up to 10%/s.

Key words: high intense surface muon; superconducting solenoid; CSNS; GEANT4; beam optics
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