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DEVELOPMENT OF A DIAGNOSTIC BEAMLINE FOR THE DEMONSTRATION OF
THE MUON ACCELERATION WITH AN APF IH-DTL
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Abstract

The muon linear accelerator is under development for the muon g-2/EDM experiment in J-PARC. Since the first-stage
acceleration with a radio frequency quadrupole (RFQ) was successful in 2017, the muon acceleration with a prototype
of an inter-digital H-mode drift tube linac (IH-DTL) plans to be demonstrated at J-PARC MLF H-line as the next stage.
The IH-DTL prototype will accelerate muons from 0.34 MeV to 1.3 MeV at a drive frequency of 324 MHz. We designed
a diagnostic beamline in order to efficiently detect the accelerated muon and measure an emittance. The beam intensity
was expected to be ~ 1072 Hz and it shows that the muon acceleration test is feasible. In this paper, the feasibility of a
demonstration of muon acceleration with the IH-DTL prototype and the basic design of a bending magnet and single-gap

buncher for the diagnostic beamline are reported.
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Figure 1: The setup for the simulation of the muon acceleration with IH-DTL prototype.
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Flgure 2: The beam envelope of \/5 rms with TRACE3D
between the IH-DTL prototype exit and the MCP detector.
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Figure 3: Simulated phase space distributions at the MCP
detector with PARMILA. (a) y vs. x. The red dashed line
shows the effective area of the MCP detector. (b) AW vs.
Adg.
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Figure 4: (a) Simulated bunch width at the BWM location
as a function of the effective voltage of the buncher. The
red plot shows the bunch width including the time resolu-
tion of the BWM. (b) Phase space distribution of AW vs.
A¢. The dotted line is the simulated result with PARMILA
and the solid lines are fitting results by buncher scan.
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Figure 5: Design model of the bending magnet with
TOSCA. The uniformity of a magnetic field can be enhanced
by adjusting iron-shims.
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Figure 6: Design model of the single gap buncher with CST
MWS. (a) Exploded view. (b) Sectional view.

Table 1:Simulated arameters for the Single
with CST MWS

ap uncher

Parameters for RFQ for IH proto
Gap length [mm] 20
Frequency [MHz] 324

Qo 25749.1

B 0.08 0.15
Transit time factor (T) 0.61 0.87
Zn T2 [MQ/m] 9.79 20.00
VoT [kV] 35 250
Max. E-field 0.26 Ex 1.30 Ex
RF power [kW] 0.72 18.0
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