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Abstract

For acceleration of high intensity proton beams in the J-PARC RCS, the beam loading compensation is important. In the
wide-band ¢ = 2) MA-loaded RF cavity, the wake voltage consists of not only the fundamental accelerating harmonic
componentk = 2) but also the higher harmonics. The higher harmonic components cause the RF bucket distortion. We
employ the RF feedforward method to compensate the multi-harmonic beam loading. The full-digital feedforward system
is developed, which compensates the most important three harmonic compaénens4, 6) of the wake voltages. We
present the results of the beam commissioning with a high intensity proton Bearil()'2 ppp). The impedance seen by
the beam is greatly reduced. We also report the beneficial effects of the feedforward compensation in the beam operation.
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energy (design) 0.400-3 GeV
(present) 0.181-3 GeV
(design)8.3 x 103 ppp
(achieved}.3 x 10'3 ppp
accelerating frequency 0.938-1.671 MHz
harmonic number 2

maximum rf voltage (design) 450 kV

beam intensity

(achieved) 400 kV
repetition 25Hz
No. of cavities (design) 12
(installed) 11
Q-value of rf cavity 2
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Loyus = A(h,t)sin (¢(h, 1)), 1)
Qout = A(h,t) cos (¢(h,t)). 2
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= GA(h,t)sin (wpt + ¢(h,t) + ). (3)
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