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Abstract

The J-PARC linac delivers H- ion beams to a 3-GeV synchrotron at a repetition rate of 25 Hz, and one of the future
plans for the J-PARC accelerator facility is to operate the linac at a repetition rate of 50 Hz and supply half of the pulses for
irradiation applications and basic research on transmutation systems. The high power RF source of the J-PARC linac consists
of 45 klystrons, and it is necessary to verify the effects of electrical operation and thermal loading in order to increase the
operation repetition rate to 50 Hz. Therefore, a 50 Hz repetition test operation was conducted using parameters that shorten the
high-voltage pulse width corresponding to the ON-time of the klystrons so that the power load of the high-power RF source is
equivalent to that of the conventional accelerator operation. As a result of the test operation, it was verified that the power supply
system operated without any problem at the 50 Hz repetition of the high power RF source and that the power consumption was

equivalent to that assumed from the analytical estimation.
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Table 1: Beam Parameter of J-PARC LINAC

accelerated particle  negative hydrogen ion (H™)

beam energy 400 MeV
peak beam current 50 mA
beam pulse width 500 ps
repetition rate 25 Hz
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Figure 1: Operation timing pulses of HVDC1 for 500 ps beam
operation.

Table 2: Operating Pulse Width for Klystrons and HVDCs in
25 Hz User Operation

HV pulse RF pulse BEAM pulse
RFQ, DTL 730 ps 685 s 500 ps
SDTL 700 ps 655 pus 500 ps
ACS 650 us 605 pus 500 ps
4. J-PARC ') =7 v ¥ 50 Hz :E%ciRFEER
4.1 ABROMZE

J-PARC V =7 v 7 Tldk, MR D 50 Hz Rl HH#HER 26
BT BEODATFY D1 DL LT2025445HI1I2) =
7w 7 KRR D 50 Hz iBHR MG 2 Ef L -, Z

DORERIT, BEEBDOS0HZ XA IV T IIBIT58E%

MEFT 2 HIT, ¥ — A MEIXTH 3T 2EHAD RF &
HEAETEITV, SEBEDOXA IV TDEZED

50 Hz #& 0 K UBIMERF O PR BT 7 =23 FAE LR\ 2
CEMGITAZ e EHMELEZEDTH D, ARBD
J-PARC V) =7 v 7 2RORISESEER [1] 12 2 D
LNTWVW5S

REHEGEIFES AT L5220 TIE, Wnd 5%H
K% i D 7% B O [T X0 1 [ ﬁ%ﬁ%%@%%ﬁ
BFBIC LD AREEDOFREZEMT 572012, AABR
mgmfimf@ﬁ®0NﬁW%GWWM®é%<ﬁ
52 THIET B e Uk, BARRIZIX, EHERIZ
FERELTWD L —H —FHMIED X A I v TOHL
ﬁtﬂ#@ﬁ%*ﬁt&é;a BEAM pulse % 160 ps

BE LTz, BLEFIZHNT 5 HV pulse 1§72 £ % Table 3

it&bé

Table 3: Operating Pulse Width for Klystrons and HVDCs in
50 Hz Demonstration Test

HV pulse RF pulse BEAM pulse
RFQ, DTL 390 ps 345 ps 160 ps
SDTL 360 us 315 us 160 ps
ACS 310 ps 265 ps 160 ps
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Figure 2: Variation of klystron high voltage power require-
ments versus HV pulse width (cathode voltage: 110 kV, cath-
ode current: 50 A, repetition rate: 50 Hz).
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Figure 3: Variation of klystron high voltage power require-
ments versus klystron cathode voltage (repetition rate: 50 Hz,
HV pulse width: 730 ps).
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