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Abstract

Inter-digital H-mode (IH) drift-tube linac (DTL) using an alternative phase focusing (APF) method for a muon linac
is being under study. Prior to manufacturing actual cavity, prototype has been designed and fabricated. The prototype
accelerates muons from 5=0.08 to 0.15 with an operational frequency of 324 MHz, and it also employs the APF method.
The output beam emittances are simulated to be 0.3127 mm mrad and 0.1807 mm mrad in the horizontal and vertical
directions, respectively. We conducted bead-pull measurement and particle trajectory simulation, in order to evaluate the

prototype product.
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Figure 1: Schematic of muon linac.
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Figure 2: Sectional view of IH-DTL prototype in Three-

dimensional model.
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Table 1: Cell Parameters for Optimized Phase Array

Cell W [MeV] 153 ¢ [degree]
1 0.34 0.08 -35.9
2 0.43 0.09 -14.9
3 0.57 0.10 12.9
4 0.74 0.12 329
5 0.92 0.13 15.4
6 1.14 0.15 -13.8
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Figure 3: The designed E-field distribution as a function z.
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Table 2: Frequency Measurement

simulation  measurement
resonant frequency [MHz] 324 321.21
Q1 (loaded Q) 6125.8
b1 - 0.075
B2 - 0.1814
Qo (unloaded Q) 8700 7695.2
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Figure 4: Experimental setup for bead measurement.
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(a) Phase shift (A¢) measurement as a function z-axis. measurement 1
(or 2) : bead is moved from incident (outgoing) port to outgoing (incident)

port.
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Figure 5: The result of bead measurement.
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Table 3: Basic Parameter for IH-DTL Prototype

IN (RFQ output) OUT
8 0.08 0.15
kinetic energy [MeV] 0.34 1.3
€z [m mm mrad] 0.297 0.312
€y [m mm mrad] 0.168 0.182
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