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Abstract

We aim at high-precision measurement of the muon anomalous magnetic moment g — 2 at J-PARC E34 g — 2/ EDM
experiment. In this experiment, by reaccelerating the ultracold muon to 212 MeV, a muon beam with low emittance is
realized and major systematic errors in the previous BNL experiment can be reduced. We succeeded in demonstrating
muon acceleration using an RFQ for the first time and measuring the transverse beam profile in 2017. On the other hand,
the measurement of the longitudinal structure becomes necessary to avoid a substantial emittance growth. It is required
to measure the longitudinal bunch size with a precision of a few degrees that corresponds to several tens of picosecond.
In the commissioning stage, it is necessary to detect single muon because of the low beam intensity. For that purpose, we
develop high time resolution measurement system using an MCP detector that is capable of detecting 1 muon. It employs
a CFD circuit suppressing deterioration of time resolution depending on signal charge amount. This report shows the
development and preparation status of these measurement systems for beam test scheduled in November
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Figure 1: The setup of demonstration of longitudinal bunch
size measurement.
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Figure 2: Expected bunch structure at the MCP surface in
demonstration setup. the overall structure (Left) and the
zoomed out one during [0 ns., 50 ns.] (Right).
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Figure 3: Simulated beam profile at the MCP surface.
X(Y) vs. kinematic energy difference from 89 keV.
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Figure 4: The M.C. simulation result of this beam moni-
tor in demonstration setup. The red histogram (dotted) is
signal. The Green histogram (line hatched) is accidental
background.
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Figure 5: Schematics of longitudinal bunch structure mon-
itor.
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Figure 6: Distribution of time discrepancy between 2 out-
put of CFD that input the same test pulse. Each channel of
the DAQ electronics achieve the time resolution of 15 ps.
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