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Fig. 1 Experimental setup
PBS, polarizing beam splitter; FA,,FA; ; filtering aperture; DF,
dichromatic filter which transmits at 510. 6 nm and reflects at

578. 2 nm; M, mark; W, wafer; F; fundamental light at 510. 6

HRERERGTERRKHOFERICREHE
REBEME 1R, REHFEAHERBEERRE
(SFUR) , REMIFRBERAMBERE M =708
AXIEREMEME,EERR 0.22 mm #Y
BENLFABANERREERMALE L, 80
JE AR o M TH B, E I8 B R 2 25 31 K
3500 mm £ 50 mm, K% 1. 7 m, SFUR 1%
R E R EXRI6 I PET HEHR.
BT IRBRIRACH B, 7 45 FLAR R BB /D
fL FA Z a8 A — B RIR S PBS 1E RE R
.

RGEFBEBRRFBHESOBREMEBER K
BA5% 6 20 X 580 mm & 30 X 890 mm, K
THEEREGHRSBABOELORIEE,RHH

nm; SH; second harmonic light at 255. 3 nm
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Table 1 Output properties of the oscillator-amplifier system with a SFUR

Qutput power of green line Polarization degree Width of pulse Divergence oy
(W) (%) (ns) (DL)
Oscillator with SFUR 0.5 99 20 2.5
Amplifier 6.7 97 25 4.6
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Table 2 Comparison of the SHG efficiency of CVL adapting a circular focus
and a line focus at 6 kHz and 5 kHz

Repetition rate Output Power Width of pulse Divergence 8,,, Density of SHG efficiency
of green line peak power
(kHz) (W) (ns) (mrad) (MW /em?) (%)

Circular focus 6 8.2 25 0. 09 217 9.3
Line focus 6 7.4 25 0.09 40. 3 11.9
Line focus 5 5.4 25 0.09 34,7 14. 4
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Fig. 2 Photographs from a part of the wafer (a) and a part of a master
reticle (5) on which the resolution of lines is 1. 0 pm
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High-efficiency Second-harmonic Generation of a Copper Vapor Laser
in BBO and Its Application in Photolithography

Ren Hong Liang Peihui Lu Dunwu Ye Ren Cui Zigiang
(Shanghar Institute of Optics and Fine Mechanics, Academia Sinica, Shanghai 201800)

Abstract A second-harmonic of a copper vapor laser whichis output from an oscillator-
amplifer system with a self-filering unstable resonator is generated in BBO crystal by a line
focus. The conversion efficiency reached 14. 4% at 5. 4 W fundamental power. A pattern
of 1. 0 um lines and spases is resolved by contact photolithography on 255. 3 nm line for the
first time.
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