Proceedings of the 13th Annual Meeting of Particle Accelerator Society of Japan
August 8-10, 2016, Chiba, Japan
PASJ2016 TUPO71

EHVOVBHREFL—Y—ICLHBTHH S EUV AREDRE

A STUDY OF HIGH AVERAGE POWER EUV FREE ELECTRON LASER ON THE
STORAGE RING

EARBIESN, AR BN, KT Y, | BERY, KRG B4, 4l i ®
Shuji Miyamoto *#), Satoshi Hashimoto®), Hiroo Kinoshita®), Takashi Tanaka®, Makin Yhshi®, Tetuya Ishikawa®
A) LASTI, University of Hyogo
B RIKEN, SPring-8 center

Abstract

Extreme ultra violet lithography (EUVL) is expected as a next generation semiconductor manufacturing technology.
We have been studied a projection optics of EUVL, developments of resist and mask inspections systems at
NewSUBARU synchrotron light facility. Reliable high-power source of EUV light is the critical issue at present for
EUVL practical use. Research and development of an electron accelerator light source are considered as this
countermeasure. Recently, a team in Shanghai proposed a probability of high power EUV light source using PEHG
(Phase-merging Enhanced Harmonic Generation) by the storage ring. We start to consider the possibility of this PEHG -

FEL testing by NewSUBARU storage ring.
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Figure 1: Structure of the EUV stepper system. (courtesy
of EUVA)
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Figure 2: NewSUBARU electron storage ring. Insertion graph is an example of dispersion function of the PEHG beam

line.
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Table 1: Parameters of NewSUBARU
0.5 GeV - 1.5 GeV
(injection : 1 GeV)
max.: 500 mA

topup : 300mA

Electron Energy

Storage Current

Emittance 37nm/ 1 GeV
Circumference 118.731 m

RF frequency 499.955 MHz
Harmonic Number 198
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Figure 3: Layout of the PEHG on long straight section of NewSUBARU storage ring.
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Figure 4: Example of phase-merging and bunching of the beam for beam size of 300um.
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Figure 5: Example of phase-merging and bunching of the beam for beam size of 50um.
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