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Abstract

Since the emittance of a conventional muon beam generated in an accelerator facility is large, it is difficult to focus a
muon beam down to less than 1 cm. In order to obtain a high brilliance muon beam, the muon beam firstly needs to be
stopped at a target and then re-emitted as ultra-slow muons (USMs). A compact AVF cyclotron with a flat-top RF system
is adopted to re-accelerate USMs up to 5 MeV without increasing energy dispersion of muons, and then we can focus the
muon beam with reduced chromatic aberrations. We are developing a flat-top RF cavity with novel design, which is
electrically shorted near the center of the cyclotron. In this paper, we report the current status of the development of the

flat-top RF cavity.
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Figure 1: Range of muons, protons and electrons in iron.
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Figure 2: Muon Microscopy.
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Figure 3: RF cavities. A conventional 1/4-wave resonator
(left) is adopted as main acceleration cavity. To apply 3%
harmonic wave, a new type of 1/2-wave resonator (right)
is used.
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Figure 4: Schematic view of the flat-top cavity.
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Figure 5: Dee voltage distribution.
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Figure 6: S-parameters of the flat-top cavity.

Table 1: Parameters of the Flat-Top Cavity

Parameters Simulated results Required specs
Resonant frequency (MHz) 323.89 324
Tuning range (MHz) +10 -15 >0.4
Unloaded Q-value 4700 >3500
Dee voltage (kV) 10 10
Power loss (W) 270 ~250
Feeder impedance (2) 50 50
Pickup ratio (dB) -40 -40

L Top View

Figure 7: Pictures of the part of the flat-top cavity.
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