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Development of pinhole filter in high precision interferometer
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Abstract; When the pinhole filter is applied in the converging illuminating optics of a 193 nm excimer laser
with high repetition rate and high power, the laser-induced damage threshold of the pinhole filter should also
be considered besides the fabrication feasibility, thickness and the pinhole size. In this paper, one dimension-
al conduction mathematic model based on laser-induced damage theory is used to analyse the laser-induced
damage threshold for different thickness metals illuminated by the high power 193 nm excimer laser. The re-
sults indicate that Al has a higher laser-induced damage threshold of 1. 16 x 10" W/cm” at 1. 2 pum thickness.
Furthermore , the Al also has the advantage of easy fabrication. Ion beam machining method is used to fabri-
cate the pinhole filters with diameters of 1. 2 pum and 1.5 pm and the obtained sample are observed by a scan-
ning microscope. It shows that the pinhole filters have good roundnesses and inner roughnesses, which almost
satisfies the need of a shearing interferometer.
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Fig.1 Principle of shearing wavefront measurement
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Fig.2 Position device of the pinhole filter
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Tab.1 Characteristic parameters of different metals

Py PER/ (W em™ - K HE/(g-em™?) WE/U-g' K RHFE% $a5/K
Hil 4.01 8.96 0.385 33.632 1 084
iz 0.24 2.70 0.9 92.478 660
& 3.17 19.3 0.129 21.019 1 064
#H 1.38 10.2 0.251 63.785 2623
%% 0.91 8.9 0. 444 34.319 1 455
R 4.29 10.5 0.235 25.185 962
29 0.88 22.5 0.13 55.385 3033
il 0.72 12.0 0.246 38.431 1 555
# 0.72 21.5 0.133 24.769 1768
bt 1.50 12.4 0.243 50. 006 1 964
L) 0.58 16.4 0.14 50. 179 3017

0.97 7.15 0.449 34.935 1 907
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Fig.4 Pulse width measurement of 193 nm laser
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Fig.5 Damage threshold of infinite metal thickness
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Fig. 6 Damage threshold at different finite metal thick-

nesses
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