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Proc. of ARTA 2007, Tokyo

Energy-Recovery Linac-based Free-Electron Lasers for EUV Lithography
Eisuke ). Minehara, Nobuyuki Nishimori and Ryoichi Hajima

ERL group, Advanced Photon Source Development Unit, Japan Atomic Energy Research Agency(JAEA)
2-4 Shirakata-shirane, Tokai, Naka, Ibaraki 319-1195 JAPAN

Abstract The free-electron laser (FEL) at Hamburg (FLASH) has demonstrated FEL lasing at 13.5nm with the
average power of 0.2W recently, Eahancement of the EUV-FEL power up 1o “multi-kW" is possible by ur:i]iz'fpg
Energy-Recovery Linac (ERL) technology.  Since the ERL enables one to accelerate a high-power electron beam with
a small capacity of RF sources, it is ¢ suitable device for high-power FELs, The ERL will become a mature teclmu:-lﬂlg}r
very near future. High-power ERL-FELs in the wavelength of infrared have been operated in US, Japan and R_usma.
Next-generation X-ray light sources -elying on ERLs are also proposed in US, Japan and UK. We present a design of

EUV-FEL utilizing a 580-MeV ERL. All the needed components will be available from the JAEA-KEK ERL project for
a next-generation light source,
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PHY SICAL REVIEW SPECIAL TOPICS - ACCELERATORS AND BEAMS
14, 40702 (2011)

Compact 13.5-nm free-electron laser for extreme ultraviolet lithography

Y. Socol,"* G.N. Kulipanov,” A. N. Matveenko,” O. A. Shevchenko,” and N. A. Vinokurov’
'Falcon Analvtics. P.O. Box 82, Netanva 42100, Israel
“Budker Institute of Nuclear Physics, 630090, Novosibirsk, Russia
‘Helmholtz-Fentrum Berlin fiir Materialien und Energie GmbH, Berlin, Germany
(Received 28 October 2000; published 25 April 2011)
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J. Micro/Nanalith. MEMS MOEMS 11(2), 021122 (Apr—Jun 2012)

40 m
Potential of the FLASH free electron 1aser tecnnoiogy
for the construction of a kW-scale light source for
I‘IEKt-gEI‘IEI’EtIDn IIthDgl"Ephy
Evgeny A. Schineidmiller Abstract. The driving angine of the free electron laser in Hambung
Viadimir F. Voga (FLASH) is an L-band superconducting accelerator. It is designed to apear-
Hans Weise ate in burst mode with an 800-ms pulse duration at a repetition rate of
Mikhail V. Yurkov 10 Hz. The maximum accelerated beam current during the macropulse
Deutsches Elekronen-Synchratron (DESY) is & ma. Our analysis shows that the FLASH technology has great poten-
Motkestrasse BS tial since it is possible to construct a FLASH-ike free electron laser opar-
D-226807 Hamburg, Gemany ating at the wavelength of 13.5 and 6.8 nm with an average power of up to
E-mail: mikhail.yurkoy & desy.de 2.6 kW. Such a source meets the physical requirements for the light
source for next-genaration lithography. & 2012 Sosely of Pholo-Opbeal instrumen-
tation Engineers (SPIEL [DO1: 10.1117H JMM.11 2,021 122]
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