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Abstract: In order to analyze the impacts of stability of optical elements on the target positioning in a high
power excimer laser Master Oscillator Power Amplification( MOPA) system, an analyzing model for the system
was established and a mirror mount was also designed according to the analyzing results to meet the need for
the system experiment. Firstly, in light of the unique feature of high power excimer laser MOPA system, the
beam path was effectively simplified, and a three dimensional layout model to analyze the system was
established. Then, in terms of the model and the requirements of target positioning precision of the system,

the stability request of every optical element in this system was obtained by using the three dimensional coordi-
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nate conversion and ray-tracing. Finally, the stability parameters of the mirror mount designed by ourselves

were measured. The simulating results indicate that the rotations of mirrors and the drift of lens vertical to the

optical axis are the chief factors affecting the target positioning precision. In addition, the rotations of mirrors

in the main amplifiers round X and Y axes should be controlled less than 0. 8 and 1. 6 prad, respectively. The

experimental results for the mirror mount designed point out that the rotations round X and Y axes are not more

than 0. 6 and 0. 81 prad, respectively, which means that the tolerance of coordinate parameters of each optical

element corresponding to the target positioning precision satisfies the requirement of the system.

Key words: excimer laser; Master Oscillator Power Amplification( MOPA) system;coordinate conversion ;ray-

tracing ; stability
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Fig.1 Schematic layout of angular multiplexing excimer laser MOPA system
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Tab.1 Influence of changing coordinate

of optical element on targe plane

B 1 YT 2 TR AR L B TG R 3 LTt R R Ry S
s A tRAE A FERDRG SENHG BT
: ° T X A R TE
FEE— AT T M DCRETE « Fy 7 Y B B0
A5 30 um LT, XA AOGF T &S A TeH i A
BEER R, 0k 2 s, TR & oT it « RO AT5E
Pk 2 o HL LS 1 0 6 HL XL TR BEAE (K8 1 b i i
A 9 AL 1 60 62 56 1 10 B 1 . A
R,
F2 HEARAETHELRMAFEED 30 pn HEHEXETHESHELE
Tab.2 Tolerance of coordinate parameters of each optical element corresponding to
target beam displacement of 30 pm around each axis
Ax =30 pm Ay =30 pm
dX/ pm B/ prad dY/pm dZ/pm o/ prad B/ prad
M, 2.4 300 136. 4 1.2
CM, 100 4.4 300 88.2 2.2
M, 3.2 100 300 15.7
M, 300 300
Ly, 300 300 300 300
L, 300 300 300
M,, 100 150 250 60
M, 1.6 300 90.9 0.8 300
CM, 100 2.9 150 250 1.5
M, 1.9 63.8 0.96 300
The first letters “M”, “C”, “L” represent flat mirror, concave mirror and lens, respectively.
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Fig.2 Target beam displacement in y axis varies with motion of each optical element
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Fig.3 Real frame of mirror mount
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Fig.4 Measurement results of stability of mirror mount
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