KEK [CEITBILC V54ROV AFIyNERTILORE

BIRDIRIK

PRESENT STATUS OF CHOPPER-TYPE MARX MODULATOR FOR ILC KLYSTRON
AT KEK

HETE D, BIARNAE A, JIIRE AN Y, JLEHED, SR KA D, MnFED, fr KRG D, il B 8O,
{ﬁﬁlﬁ' o
Hiromitsu Nakajima *4), Mitsuo Akemoto®), Masato Kawamura®), Weihua Jiang®, Ryutaro Suzuki®,

Takumi Hayashi®, Hirofumi Sasaki®, Akira Tokuchi® ©, Yo Sawamura

C)

A) High Energy Accelerator Research Organization

B) Nagaoka University of Technology

© Pulsed Power Japan Laboratory Ltd.

Abstract

The Chopper-type Marx modulator is being developed to drive a 10MW multi-beam klystron for the ILC. It consists
of 20 units to provide a -120kV 140A 1.65ms Spps pulse. Each unit has a control board and 4 Chopper-type Marx cells,
which is charged up to -2kV and outputs -6.4kV 140A 1.65ms pulse. The Chopper-type Marx modulator has been installed
in KEK and we are now operating with dummy load to check the parameters. This paper describes present status of the

Chopper-type Marx modulator at KEK.
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Figurel: Simplified schematic of the Chopper-type Marx.
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Table 1: ILC Klystron Modulator Parameters

Output Voltage -120kV
Output Current 140A
Pulse Width (flat-top) 1.65ms
Pulse Repetition Frequency 5Hz
Output Pulse Flat-top <20.5%
Energy deposited into klystron during a gun <201

spark
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Figure2: Photograph of the Chopper-type Marx modulator.
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Figure3: Block diagram of the Chopper-type Marx
modulator charging system.
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Figure4: Brock diagram of the Chopper-type Marx
modulator control system.
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Figure5: Dummy load for the Chopper-type Marx
modulator.



3.2 FEMMEENT L ADTRES & D5

ILC 794 A HFay/ < v 7 ZERIL, 20 =
=vh (=7 A%/ 80 ) T PWM OO fHET 5L
Ik HATEEDYy SV EM 25, AR I
L—ar Tl Uo7y 0.0% (p-p) BL R &5, 3
BACIE, EEH OB NI ADRERBE DB T
Vo7 NWNRELIp-TLED, 22T, BEHOHMZNT
VADRWER BN STEEICE R DB R T AT
DI, BELZEEMTITWH D EEZRE L, bk
1%, Figure6 (27735912, 006P BRIz FEHL 8 {2 E 5]
WZL TR BRI L, TEMHOMENT A% 58
EIZYBEL TITo 72,

Figure6: Photograph of the Chopper-type Marx unit with
batteries.
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Figure7: Waveforms of the Chopper-type Marx modulator
charged by inverter via the transformers.
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Figure8: Waveforms of the Chopper-type Marx modulator
charged by batteries (without the transformers).
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Figure9: Simplified schematic of the Chopper-type Marx
unit with CR filter.
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Figure10: Simulation result of the output voltage ripple.
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Figurel 1: Waveform of the Chopper-type Marx modulator
with unit filters charged by inverter via the transformers.
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Figurel2: Klystron tank for the TH2104.
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Figure13: Block diagram of total control system for the
Chopper-type Marx modulator.
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