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Abstract

A 1.2 MW CW and a 100MW pulse klystrons were developed for TRISTAN and SPring-8 programs. The output
power of these klystrons should be raised to nearly five times higher than those of the other klystrons at that time.
There were large gaps also in size and weight, especially in CW klystrons.

This paper explains troubles and improvement efforts in the development. Multipactoring problem at the surface of
output ceramic window was one of the biggest problems that gave extraordinary temperature rise and would clack
them. It also introduces other klystrons which were developed afterwards. These klystrons are and/or will be used in

the accelerator research institutes worldwide.
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Figure 1: Light Emission by
Multifactor on the Surface of

Cylindrical Window 1. vs. Output Power ['l.
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Figure 2: Temperature Rise
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Figure 3: Coaxial type circular plate window.
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Figure 4: E3786 (Height 4.5m).
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Figure 10: C-band
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Figure 12: Worldwide customers of Toshiba Electron Tube and Device (TETD).

- 158 -



Proceedings of the 11th Annual Meeting of Particle Accelerator Society of Japan
August 9-11, 2014, Aomori, Japan

SE Xk

(1]

(2]

(9]

T. Okamoto, et al., “1.2-MW CW High-Power Klystron for
Accelerator (in Japanese)”, H:& L B = —, vol.41, no.10,
1986.

Y. Kawakami, et al., “S00MHz 1.2MW CW High Power
Klystron for Particle Accelerators (in Japanese)”, & -
# ED86-119, 1 1E#iB(55:%, 1986.

S. Isagawa, et al., “Development of High Power CW
klystrons for TRISTAN”, Proc. of IEEE Particle
Accelerator Conf., Washington DC, March 1987.

H. Yonezawa, et al., “Development of a 100MW S-band
Pulse klystron”, Particle Accelerator, vol.30, no.1, 1990.
M. Kanno, et al., “The X-band PPM Klystron
Development (in Japanese)”, 157 37-42, & 1-HH
WEFE, 2001

J. Odagiri, et al., “Development of X-Band High Power
Pulsed Klystrons”, Proc. Of the 18™ Linear Accelerator
Meeting in Japan, Tsukuba, July 1993.

Y. Chin, et al., “Development of 10MW L-Band Multi-
Beam Klystron (MBK) for DESY European X-FEL
Project”, {52 4F%R 73-76, B 1 FHE(E %, 2006.

Y. Ohkubo, et al., “SOMW C-band Pulse Klystron
Development (in Japanese)”, &7 73-79, 115 H
WE5EE, 1998.

K. Tetsuka, et al., “ K38 [+ INEES (J-PARC) H
324MHz7 7 4 A kv > OBH%”, Linachf7E £, 2003.

[10] M. Yoshida, et al., “Oscillation Analysis of J-PARC 972

MHz Klystron (in Japanese)”, Linac ffF7£4%, 2005.

- 159 -

PASJ2014-SUOLA2

Table 1: Klystron Sockets in the Accelerator Projects
(Sockets* are under competition)

Project Klystron sockets
KEK TRISTAN E3732 34
AR E3732 2

B Linac E3730A/E3754 60*
PF E3774 4
ATF S E3712 9
XTF X E3768D 3
Spring-8 Storage R. E3732 5
Synchrotron E3732 2
Linac E3712 13
J-PARC  324MHz E3740A 20
972MHz E3766 24
SACLA L E37612 1
S E37306 4

C E37202 64*
DESY E3736 1
DESY E3736H 1

Euro X-FEL E3736H 27*
ASP-LS (AUS) E3774 4
New-Subaru E3774 1
SAGA-LS E3774 1
SAGA-LS E3712 2
Tohoku Uni. E3774 1
Tohoku Uni. E3730A/E3754 1
Tokyo Uni. E3761/E3768 1

IHEP (China) E3730A/E3754 16*
SSRF (China) E37302 3
THU (China) E3730A/E3754 1
NSRL(China) E3712 2
MXIS (USA) E3730A/E3754 2
FNAL (USA) E3740A 1
SLAC/KEK (USA) E3736 1
SCSS E3730A/E3754 1
PLS (Korea) E3712 16
PAL (Korea) X-FEL E3712 50
AIST E3712 2
RAL ISIS (UG) E3740A 1
GSIFAIR (G) E3740A 6
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