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Longitudinal Painting by Using Large Amplitude Second Harmonic RF
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Abstract

For stable acceleration of the high intensity proton beams, increasing the bunching factor by the longitudinal
painting is essentially important to reduce the space-charge tune shift. The momentum offset injection method and
applying the second harmonic RF are employed for the longitudinal painting in the J-PARC RCS. We employ wide
band magnetic alloy (MA) cavities to realize the dual-harmonic operation, in which each cavity is driven by the
superposition of the fundamental and the second harmonic RF signals. By the dual-harmonic operation we can
generate the large amplitude second harmonic RF without extra cavities for the second harmonic. We report the
beam test results of the longitudinal painting.
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0 2: Beam test parameters.

macro pulse width 500 us
chopping width 560 ns
linac peak current 5mA
number of filled buckets 2

number of accelerated protons 0.8 x 10'3
momentum spread of linac beamt-0.05%

RF frequency during injection 0.938-0.939 MHz
RF voltage during injection 78-111 kV

bucket height during injection 1.03-1.24%
synchrotron freq. near injection  3370-4009 Hz
phase feedback on
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O 1: Parameters of the J-PARC RCS and its RF systerB. 0000

circumference 348.333 m

energy 0.181-3 GeV
accelerating frequency 0.938-1.671 MHz
harmonic number 2

maximum RF voltage 450 kV

repetition 25 Hz

No. of cavities 11

Q-value 2
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