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Abstract

In KEK e-/+ injector linac, we have developed a new multi-beam klystron (MBK). It is aimed at energy saving with
high efficiency MBK. We use 60 klystrons in the injector linac as the pulsed RF source for S-band accelerator
structures. The klystrons are old type single-beam klystron with only 45% efficiency. Our goal is to replace these
klystrons with the same 110 MW pulse modulators. The target RF output power of the new klystron will be 80 MW and
the efficiency will be 73%. The development of a multi-beam klystron in the high-power pulsed S-band band is unique
in the world and will contribute to the future development of klystrons. In this paper, I will focus on the electron gun

and magnet design.
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Table 1: Klystron Parameters

TITAARANAL IRTGA—H

JE 5K 2856 MHz
RO 50 pps
2L AR 4 psec

B 300 kV
HRtE 366.4 A
E— 28 8
i 458 A
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T —RHEE 15.6 mm
B =R D 248 65 mm
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HIZH /) RF &5 80 MW
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Figure 1: 2D design of gun, pole pieces position and
magnetic field.
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Figure 2: 2D magnetic field around the gun. The electron
gun position is superimposed on the Poisson calculation
results.
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Figure 3: 3D gun beam calculation result without extra
magnetic field
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Figure 4: The magnet dimension and 2d field.
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Figure 5: The longitudinal and transverse magnetic field
on beam axis. The cathode position is z = 0 point.
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Figure 6: 3D beam simulation result.
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