T NFIF-HEBIEF Y U—F— (BEH-RNE-=F-7E - =K BR) 109 (37)

VIILFIS—HIRFEZHO-EFIE
KrF o720 —H—

IBE KE-RE E-ZT BC-®wE OXC =K AW BREIFL
MTETLE G ETRAFAR T5o69 B2 1-1
(1989 4£ 9 A 21 E )

A Spectrally Narrowed KrF Excimer Laser
Using a Multimirror Laser Cavity

Yasuhiro SHiMaDpa, Koichi Wani, Mutsumi Mivasu, Hidehito KawaHARA,
Tadaaki Mikr and Yoshiro OcaTa

lectronics Research Laboratory, Matsushita Electronics Corporation,
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A spectrally narrowed KrF excimer laser using a multimirror laser cavity has been deve-
loped. The laser cavity is divided into an amplifying branch and a spectral-narrowing branch.
The spectral bandwidth was narrowed to 3 pm with intracavity etalons in the spectral-narrow-
ing branch. Theoretical calculations indicate that the laser intemsity incident on the etalons
is 20-30% of that in the Fabry-Perot laser cavity. This simple optical arrangement gives an
advantage of lower incident intensity on the etalons and provides a reliable spectral perfor-
mance.
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Fig. 1 Optical arrangement of a spectrally
narrowed KrF excimer laser with intracavity
etalons: (a) Fabry-Perot laser cavity, (b)
multimirror laser cavity.
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Fig. 2 Schematic representation of the laser
propagation model for the Fabry-Perot laser
cavity.
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Fig. 3 Laser output energy vs reflectivity of
the output mirror for the Fabry-Perot laser ca-
vity. The traces are calculated from Egs. (3),
(4) and (5). Upper trace: broad band laser
output without intracavity etalons. Lower tra-
ce: narrow band laser output with intracavity
etalons.
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Fig. 4 Schematic representation of the laser
propagation model for the multimirror laser ca-

vity.
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Fig. 5 Laser output energy vs reflectivity of
the beam splitter for the multimirror laser ca-
vity. The traces are calculated from Egs. (3)
and (6). Upper trace: broad band laser cutput
without intracavity etalons. Lower trace: nar-
row band laser output with intracavity etalons.
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Fig. 6 Laser intensity incident on the intraca-
vity etalons vs reflectivity of either output mir-
ror or beam splitter.
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