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Abstract

In the ultra-slow muon microscope or the g-2/EDM experiment, ultra-slow muon produced by the muonium laser
ionization must be reaccelerated to the desired energies using linear accelerator (linac). We have developed an
interdigital H-type drift tube linac (IH-DTL) for muon acceleration in low energy region. Generally, the IH-DTL has
been used for low energy heavy ion acceleration, and it is able to give high shunt impedance in low energy region.
Ultra-slow muon beam, which is pre-accelerated up to 340 keV using the RFQ converted from the J-PARC H- linac, is
boosted up to 3.7 MeV with the IH-DTL. Their operating frequency is 324 MHz. As the fabrication structure of the IH-
DTL, we can consider the three pieces type that attaches two semi-cylindrical shells to a center frame. The center frame
and drift tubes can be machined by monobloc, and it realizes the improvement of manufacture accuracy.
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Table 1: Specifications of the Muon IH-DTL

Frequency [MHz] 324
Input energy [MeV] 0.34
Output energy [MeV] 3.7
Number of gaps 17
Synchronous phase [deg] -36, -36, 36, 36
Beam bore radius [mm] 7.5
Length [m] 1440
Qo 11800
Shunt impedance [MQ/m] 56.6
RF power [kW] 168
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Figure 1: Cavity design of the muon IH-DTL with APF.
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Figure 2: Electric field distribution of the muon IH-DTL.

Table 2: Beam Tracking Simulation Result

Input energy [MeV] 0.34
Output energy [MeV] 3.7
Energy spread [MeV] 0.95
Transmission [%] 99.6

Acceleration time [ns] 30
Norm. RMS Emittance [tmm-mrad] 0.68
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Figure 4: Prototype of the muon IH-DTL.
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Figure 5: Measured S21 parameter of the muon IH-DTL.
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