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BUNCH SIZE MEASUREMENT WITH HIGH TIME RESOLUTION FOR RF
ACCELERATED MUON BEAM
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Abstract

We develop a high time resolution bunch-width monitor for muon linac and demonstrated to measure a bunch size
of 89 keV negative muonium ions (e~ e™) accelerated with a radio-frequency linear accelerator. The bunch-width
monitor employing micro-channel plate achieves time resolution of 0 = 65 ps. In the demonstration of the bunch width
measurement using this monitor, the bunch width of o = 0.55 & 0.14 ns is obtained. This result means the utility of this
monitor to measure a bunch length of low-energy and low-intensity muon beam.
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Figure 1: Schematic diagram of the muon linac.
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Figure 2: Conceptual image of this measurement method.
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Figure 3: Schematic diagram of the monitor. LNA stands
for Low-Noise Amplifier.
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Figure 4: The schematic drawing of the apparatus to produce Mu~ bunches installed into the MLF MUSE D2 area at the

J-PARC.

Figure 5: The TRACE3D calculation for the period from
the RFQ exit to the MCP.
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Figure 6: Pulse height distribution of the signal-contained  Figure 7: TOF distribution of the events whose pulse
events (ON-TIME) and the background events (OFF-  height is more than 800 mV.

TIME). The OFF-TIME events are normalized so that the
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than 600 mV is equal to that of the ON-TIME events.
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Figure 8: The measurement result of the bunch width. The
event number in the simulation is normalized. The range
of horizontal axis corresponds to a period of operating RF.
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Figure 9: Setup image of the acceleration test up to
1.3 MeV.
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