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STATUS AND MEASURES OF THE DISCHARG OF M-ANODE FOR 324MHZ
KLYSTRONS IN THE LINAC AT J-PARC
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Abstract

The data taking for the discharge of 324MHz klystrons with m-anode was started in April 2012. The acquired data
shows that there are some klystrons of 20 ones with much number of the discharge of m-anode comparatively. Although
the rate of the discharge of m-anode has been tend to decrease with the operation time, the essential cause of one is still
under consideration. SDTL#13 and #15 klystrons with operation history of about 35,000 hours were changed with new
one for the degradation of break down voltage in the first half of 2014. If the degradation of long-term performance of
klystrons was to be able to predict, the unscheduled stoppage of linac will be decreased. Therefore, a prototype NIM
standard module detecting long-pulse and spike pulse of m-anode voltage has been designed and tested.
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(a) HLRF system of 181MeV linac
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(b) HLRF system of 400MeV linac

Figure 1: The outline of HLRF system of 181MeV and
400MeV linac.
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Figure 2: Average operation hours of 324MHz klystrons.
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Figure 3: Typical voltage waveforms of klystron beam
current (yellow), m-anode voltage (sky blue), m-anode
current (purple), and cathode voltage (green).
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Figure 4: The Number of discharge a day against klystron
stations during RUN#42 to RUN#49.
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Figure 5: The history of the number of discharge a day as
a function of RUN number.
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Figure 6: The typical waveform of long-pulse mode when
the discharge of m-anode occurred.
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Figure 7: The typical long-pulse waveform obtained
SDTL#15 klystron station.
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Figure 8: Block diagram of long-pulse detect circuit.
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Figure 9: Typical voltage waveforms of long-pulse circuit.

Input ON-pulse (white), input OFF-pulse (yellow),
substitute cathode pulse (purple), substitute m-anode
pulse (sky blue) and output- trigger pulse (green).
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Figure 10: Block diagram of spike-pulse detect circuit.

Figure 11: Typical voltage waveforms when the discharge
of m-anode occurred. M-anode current (green), klystron
beam current (purple), m-anode voltage (sky blue), and
cathode voltage (yellow).

REDWEL I BlifeT — X 2157, ZOREE
ZUF, 45 RED I TA AP AT — g3 THE
AR D AR 7RI Y 2 — VBB 15
ZliTheotr, FHETE Y 2 —UiE NIM L - 2 g
A RXT, BEEBRBICENINTLZI TS A Y 4
KO M-T7 ) — REREELANERT L5, £V
g Aa—7OEERL, BT H—RRETAT —
Vg VD ERE & SR AT RE T H D,

FED

2012 824 ALY 32dMHz 7 9 A4 A ha D M-T7
J— FEFEBIRIZAE H L, ARG RIS R 72
EOT — X kI IEE L T\ D, 20 KDY T4
A b a OB ICEEHESEN RN Z <GB 5T
BY., ZOMHEEIIEAER Z7R LTINS 23, IBA
M7 R DWW TIERTERE R Th 5, HESH{ET
2 RKDT FA AN B LUTZN, FACEDIK
& Ttk hotz, V=7 v 7 OB N L%
BT —8RELT, 7742 ba U ORHEI R H
PITZ D L9 T — 2 IEREZE T TH D,

& XXk

[1] A.Yano, et al., “Development of the klystrons for the High
Intensity Proton Accelerator Facility”, Proceeding of the
Second Asian Particle Accelerator Facility”, Beijing, china,
2001, pp783-785.

[2] T.Hori,etal,“J-PARC V=7 v 754X ko @Et
BV IEBEE O E”, Proceedings of the 10th Annual
Meeting of Particle Accelerator Society of Japan, August 3-
5, 2013, Nagoya, Japan, pp1001-1003.

[3] H.Oguri, et al, “J-PARC U =7 v 7 ®ER”, in these
proceedings.

[4] Y.Fukui, et al., “J-PARC V =7 > 7 324MHz 7 T A A
kv DT — NS AT L7, Proceedings of the 4th
Annual Meeting of Particle Accelerator Society of Japan,
August 1-3, 2007, Wako, Japan, pp504-506.

- 1102 -



