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Motivation

The China initiative Accelerator Driven System (CiADS) will be the world's first megawatt-level ADS facility. Downstream of the superconducting proton linac, a
muon experimental terminal named Muon Science and Technology application platform (MuST) is planned, which includes two target stations and four muon beam
lines. The first target station features a thin rotating graphite target configuration.

We conducted on critical factors including effective target thickness, beam impact position, radiation damage, and target-induced beam loss. A novel structure
for the rotating graphite target was developed. Thermal-structural coupling simulations demonstrate that this optimized structure meets the requirements for
stable operation under a 600 MeV, 2 mA proton beam at a rotation speed of 1 Hz. We proposes a feasible design configuration for the muon target system at CiADS.

Optimized Target Design

Physics Parameter Study of Beam-Target

Study of Muon Production and Capture Processes _
Structural parameters:

* Integrated target disk design: outer diameter 400
mm, inner diameter 200 mm

* Thickened ring: total length 30 mm, thickness 5
mm local reinforcements;

* The spoke connection levels and air thermal
insulation through holes are reserved.

Graphite Target

40k Effective thickness:10mm

M g

35t o
4256
1
-

—&— Surface moun rate Ry,

Capture efficiency (%)

Surface moun rate R, (n+/proton)

Surface moun rate R,, ., (pt/proton)

—=— Surface moun rate Ryy,» StrHCture Of Target
22} —=— Capture efficiency _ e
5?? ?:8 I{t:.u 1|I.5 13:.5 lsl.s ”15 I‘;,S 211.5 M ltl h . C lo A l 0
Slanted angle (degree) u lp ySlcs Oup lng na yS].s
y 150 1600
P Effective thickness:20mm o
Schematic Layout of the Graphite Target and JLE s —— ] ) > Simulation condition 1400 |
Capture Solenoid 0l 158 o 1200 - —
- 0.5mA~2mA 600MeV |
1 5.6

FLUKA heat sourceinput
rotational speed 1Hz

* As the incident angle increases, the muon
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The heat-handled annulated Configuration Comparison Beam Rotating graphite disk Connecting spokes
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