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Abstract ArF excimer lasers characterized by short wavelength and high photon energy have important
applications in the field of integrated circuit lithography, material processing, laser medicine, and so on. Structure
of the compound cavity 193 nm ArF excimer laser is designed based on the linewidth narrowing techniques.
Principles of the compound cavity laser are theoretically analyzed. Based on the characteristics of long cavity length
in excimer laser system, the solutions for achieving effective mode—-locking in compound cavity are proposed and
experimentally verified. The laser output with nearly the same linewidth as the narrow—band cavity with dispersive
elements and 4.02 times large energy is obtained. The laser efficiency and the energy stability are greatly improved
as well.

Key words lasers; excimer lasers; compound cavity; high efficiency; narrow line-width

OCIS codes 140.2180; 140.3410; 300.3700; 220.2740

150 5

1 T UE > OGO DE T RE &, EL R AU LS 37 T 58 15 B (00T B A A B B IR TRk
53 T WOGAE AR B H O 20 RS 5 IR Al n T K B2 Y AF TR T2 B HIM . H 1970 4F Basov A& T 9 U HY
TR WS AT B Xe HES T HOCH 1 LK TRE SN B T RO ARG E TR 2K E.

AL TE R RE B BB R ME S TROLHOR R R R E AARS . T A BB RE, A ARG R T
PO A i OGS I 4 T8 (FW HM )G 78 T ROR B 9, Bl IR I v 20 1 JO6 A% AT 38 2 78 3 IR Mk A B0 S

Y fs B HA: 2015-09-07; Y 21 & 20 F5 H #A: 2015-10-12

HE2WB: HK A RE R4 (61405202)  Jb 5 T B L 1 (Z 1411040044 14069)

YEHE B A JE TR (1984—), 2o, Wit Bh A5 51, 3 22 S ol 43 - 06 B [ PR O O 3 4 i 55 07 11 i 52
E-mail: fyy@aoe.ac.cn

*EBEBER A, E-mail: zhouyi@aoe.ac.cn

0202001-1



S I S

ATEATTCAF (IR BT C M A o EL 5™ 39 o Al 4 A58 9 45 R LS BRE 70 T OB SE R 2 AL B TROE &R
GEGIA T BRI AL, & A Hh BE B AN ORI B AR . O 1 R0 A% £ 8 R BE B 4 20 1 IO ) S B B
FH SR WU 45 K 1 3 3% 35 — R F2 AR (1 MOPA \MOPO 45) 8k 51 AHES T 06 R G, WU S5 | £ 98 FiBE
1 Al Y SR o B S B, b SRR I S IR R A A R A D SRR T e e R R X R Ol #E AT BE
MR . BARRUE S50 vi i 1 B IR 45 F 4 Jm BR P (H G0 4 52 2 IR BR B O, L 28R IR it ) 48 IR 3 1 5
IR s 22 TR0 1 S0 s L 552 R0 6 190 0, [ 2 e il

S WE S TR YR B A% 2 5 )5 T B AT S B A WF ST O (8, OF 8 I P 7 e Js I v TR O A
BHEOLA F RO RGP, SEGEIUEBORSHALL , 52 A 5 RGERBUN St 5k R G ARER (—
JBE SR R ) E o IO R GU IR — FORT I 20 MR T A 2 R ALK e A 3R R v UCCRCAT BR T AR U5 N
FEA Y [) L, 5 R IO 80 e i v 5 4 2808, AR AR 28 4R B i RCR IO i T o I BRI HE Sy T O
TR A AT B EE A2 AR

HEAT T RIER M THOCE A IER R AR R ML RIE . HIg 0 17 T HOLE & 1 e & il
R IR o 5 T4 B 5 DO M 20 5 19 A% G e 20 T OB S 2 S0 TR A8 0 R i T — > DU i B 0 M 2 A 1Y)
ArF EG T80 5 I, M BRI P S 0 0] L RS A R R 9 IR T8 A 9 X R A% R R A
PR RS, S ATE P ROR S HOEB UBUE |, A SR L L SRR B EOL

2 P HT

AFHE5Y TG 38 5T 4 TR S5 M R B P I PR 17 o PP 0 BB ML B B P, TR R A
ML B AR L SO G b B Py A i R A B ML R RS R A Y o b s
MG AT R AR . BT I G BE B B P, A T O A A R B O L, T B M S b P R T
WO AT S B K Lo

discharge chamber

rﬁglw%%mm
M,

B ACF il 5y T WO S A I 45 7 7 IR
Fig.1 Schematic diagram of compound cavity ArF excimer laser oscillator
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Fig.2 Enhancement ratio N versus incident angle on incident Fig.3 Enhancement ratio N versus difference between L,and L,
plane of prism in theoretical simulation
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