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Abstract

In most of proton accelerator facilities, high-intensity H™ beams are extracted from an H" ion source with driving 2-
MHz rf amplifier. Because of the high plasma density in the ion source, the potential of the sheath adjacent to the plasma
electrode may be oscillated with the rf driving frequency. Therefore, we have been developing a highly time-resolved
emittance measurement system in order to measure the fluctuation in association with the frequency of the rf source. The
system is equipped with a low-noise differential FET amplifier with the frequency range up to 70 MHz and a digitizer
with sampling rate of 60 MS/s enough to obtain the fundamental and higher-harmonics fluctuation occurred by the rf
source. We found that the fluctuation ratio was increased from 10 % to 20 % by changing the H beam current by applying

the rf power increasing from 40 mA to 60 mA.
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Figure 1: A schematic drawing of the J-PARC rf-driven
high-intensity H™ ion source.
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Figure 2: A schematic drawing of the experimental test
bench.
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Figure 3: A block diagram of the improved data acquisition
system for emittance fluctuation measurement.
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Figure 4: Measured beam current at Faraday cup 1 (at the
center of the LEBT) and at Faraday cup 2 (at the end of the
LEBT).
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Figure 5: Time variation of the emittance as plots of beam
current measured by Faraday cup 2.
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