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Abstract

The duty factor of semi-DC beam extracted with 3rd order resonance, so called “slow-extraction beam”, is an
interesting quality indicator for users of nuclear and particle physics experiments with intense primary and secondary
beams in terms of maintaining good data collection efficiency. In Hadron Experimental Facility (HEF) at the Japan Proton
Accelerator Research Complex (J-PARC), the current duty factor of 30 GeV proton beams extracted from the Main Ring
(MR) is estimated to be about 70 % up to 10 kHz by measuring the beam-loss at a thin vacuum window with a plastic
scintillator and a photomultiplier tube. Recently, it has been demonstrated that an existing non-destructive intensity
monitor (Residual Gas Ionization Current Monitor: RGICM) in HEF can also be used to measure the duty factor of the
primary proton beam. The present article details the results of the duty factor measurements with the RGICM, a
comparison of these results with the existing monitor, and future plans.
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Figure 1: Locations of beam lines, RGICMs, and SX spill
monitor in HEF.
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Figure 2: A schematic diagram of signal processing circuits
for RGICM(Duty).
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Figure 3: Typical spill structures measured with
RGICM(Duty). Beam intensity, input register, amplifier
gain, and LPF time constant were 7.2 X 10'® p/shot, 10 kQ,
and 100 s, respectively. The upper figure is the spill time
distribution during A-only operation, and the lower one is
the one during AB operation.
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Figure 4: Results of bandwidth measurement with a
function generator and a capacitor.
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Figure 5: The Spill time structure and its frequency
spectrum simultaneously measured with RGICM (red) and
SX Spill Monitor (blue) during 82 kW operation.
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Figure 6: Schematic drawings of RGICM equipped with a
micro channel plate and its electrical connection.
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