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Abstract
In the fast extraction (FX) operation of J-PARC Main Ring (MR), the delivered beam power has been increased from
240 kW to 360 kW since October, 2014. The keys of the beam commissioning were to distinguish the beam loss sources
and to take steps to meet the sources. Both of the hardware and software improvements for these keys are discussed.
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Figure 2: MR beam power trend for FX user operation.
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Figure 3: Tune diagrams for MR. Left one is for present
user operation. Right one is under study. 1st, 2nd and
3rd order resonances are shown in red, blue and orange
lines. The diamonds correspond to the tune spreads of
MR 360 kW equivalent beams.
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Figure 4: Tune excursion during acceleration before and
after the optics correction at (Qx, Qy)=(21.26, 21.41).
Upper and lower are for Qx and Qy. Black dots are the
measured tune before the correction. Blue dots are the
measure tune after the correction. Red dash lines are the
set tunes.
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Figure 5: Measured dispersions (dots) and deviations
(dots) from the ideal values (lines) of MR at 100, 200,
300, 400 ms from the injection timing at (QX,
Qy)=(21.26, 21.41). The top and bottom are before and
after the optics correction. Dispersion leakage during the
acceleration (> 130 ms) in the insertion area was well
dumped after the correction.
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Figure 6: Measured beta functions and displacement
from the ideal values (lines) without (top) and with
(bottom) Trim-QCoil excitation at (Qx, Qy)=(22.19,
20.54) and 3 GeV. Bx and By mean blue and red.
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V_RF 2"=36 kV, and red lines are for V_.RF 2"4=0.
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Figure 8: Tune survey of (Qx, Qy)=(21.*%*, 21.41).
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Figure 9: Tune survey of(Qx Qy)=(21.239, 21.%%*).
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Figure 10: Measured vertical beam profiles at (Qx,
Qy)=(21.24, 21.41) and 2.96e13 ppb. The left and right
are at 10 and 110 ms after MR injection. Red lines are
fitted by Gaussian function.
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Figure 11: Measured vertical beam profiles at (Qx,
Qy)=(21.24, 21.31) and 3.50e13 ppb. The left and right
are at 10 and 110 ms after MR injection. Red lines are

fitted by Gaussian function.
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Figure 12: The time structure of beam current monitor’s

output for MR 132 kW, 2 bunches, from 3 to 30 GeV.
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