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Abstract

A muon linac has been developed to generate a low emittance muon beam. Because muons have finite life time of
2.2 usec and the beam current is negligible, a superconducting radio-frequency (SRF) accelerator is suitable for acceler-
ating the muon beam. In this paper, basic designs of an SRF linac with 1.3 GHz elliptical cavities to accelerate muons

from 8 = 0.69 to 0.94 will be presented.
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Table 1: Basic Parameters of the Muon Linac Discussed in
This Paper [7]

Particle wt

Input Energy 40 MeV
Output Energy 212 MeV
Intensity 1x10%/s
Repetition 25 Hz

Horizontal €porm.,rms  0.33 7 mm mrad

Vertical €norm.,rms 0.20 @ mm mrad
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Figure 1: (Left) definitions of the geometrical parame-
ters [8] (right) optimized parameters.

Figure 2: Elliptical cavity design using SuperFish [8]. This
is the cavity for 5,=0.74.
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Figure 3: On-axis electric field distribution of the elliptical
cavities with several velocities.
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Figure 4: Beam dynamics design using TRACE3D [10].
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Figure 5: Phase space distribution of the output beam.
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Figure 6: Emittance growth simulated by PARMILA [9].
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