Proceedings of the 21st Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 THP089

10 mMACW E—

LEERICM T fo compact-ERL B F#H D

iR

CURRENT STATUS OF compact-ERL ELECTRON GUN PREPARATION FOR 10 mA CW
BEAM OPERATION

(L S A, B B ), L B O, AR st ), Bk 4 ) 4, IERT Y,

21 5AE Y, AR A

Masahiro Yamamoto

ACHE A, B E A

**A), Hiroshi Sakai®) , Takashi Uchiyama A) , Shinya Nagahashi A), Olga Tanaka A) , Masakazu Kurata A),

Takanori Tanikawa®), Yosuke Honda®), Nao Higashi®), Takashi Nogami®)

A) High Energy Accelerator Research Organization (KEK)

Abstract

Since 2016, the KEK compact-ERL (cERL) has been conducting research and development for industrial applications. In
this R&D, a high-intensity EUV-FEL light source combining an ERL and a free electron laser is being developed for use as a
state-of-the-art light source for semiconductor lithography. There are various issues to be solved in order to realize this light
source, one of which is the stable supply of a high-brightness electron beam at the 10 mA level from the electron gun. The cERL

is currently preparing to increase the current of the electron gun.
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Figure 1: Time history of 500 kV voltage applied and beam
delivery time from cERL electron gun.
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Figure 2: Resistors in the high-voltage power supply output
section of a cERL electron gun that were burned out due to an
accidental discharge event.

(a) Current HFT.

Figure 3: Photographs of the current and enhanced versions
of the high-frequency transformer (HFT).
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(b) Enhanced version of HFT.
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(a) Circuit connection configuration for HFT testing.

-

(a) Photo of current and thick gasket(b) Replacement of new thick gasket.

Figure 5: Photos of the thick gasket introduced to prevent
leaks and the replacement of the gasket on the ICF406 flange
at the leak location.
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Figure 6: Beam profile at the screen monitor located down-
stream of the solenoid before and after BPM removal.
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Figure 7: Path diagram of direct CW beam transport to the main beam dump. The beam accelerated at about 3 MeV in the
injector superconducting cavity (Inj-SC) is directly transported to the main dump beamline without acceleration in the main

linear superconducting cavity (MLSC).
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Figure 8: Trend of beam current and vacuum at various loca-
tions during main dump CW beam direct transport operation.

Figure 9: Photo of the main beam dump and its cooling water
pipes.
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Figure 10: QE history of GaAs photocathode during cERL

operation in November 2023.
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