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Abstract

The time resolution of the internal beam phase distribution measurement system for the JAEA AVF cyclotron was
evaluated by measurement using a standard light pulser and the flight-time difference in a plastic scintillator. The
flight-time difference of photons caused by fluctuation of a beam location in a 6-mm-long plastic scintillator mounted
on the main probe was estimated to be 31.6 ps. The time jitter of a photomultiplier and the signal processing modules
was measured by the light pulser, which generates the pulsed laser as scintillation light and the trigger signal as the RF
signal. The time jitter of the measured time difference between the trigger signal and laser output was 31.1 ps full-
width at half-maximum (FWHM), which included less than 10 ps of a nominal intrinsic time jitter in the light pulser.
The time resolution based on these results was estimated to be 44.3 ps FWHM for the worst case. This time resolution,
corresponding to 0.35 RF degrees FWHM at the maximum acceleration frequency of 22 MHz, satisfied the
requirement of less than 1 RF degree for the measurement of the internal beam phase distribution.
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Figure 2: Measured differential beam current distribution
with the three-finger tantalum plate of the original main
probe.
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Figure 3: Block diagram for measurement of a time

jitter using the light-pulser.
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Figure 4: Measured time spectrum of the axial and
tilted laser injection.
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