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Research and Analysis of Focal Spot Overlapping for Excimer Laser
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Abstract Numerical study on focal spot overlapping can provide important supports for the construction of an excimer laser
angular multiplexing system. The simulation methods of focal spots overlapping are introduced first. And then simulations of
18 laser beams overlapping are performed based on single laser beam focal spot profiles and laser pointing stability. Profiles
and parameters of overlapped laser focal spot on target surface are given. Finally, the relations between imaging quality and
laser pointing stability are studied under the requirements of isentropic compression experiments. Many conclusions are
drawn from the study. The uniformity of focal spot can be raised by overlapping. What's more, better beam pointing stability
is needed to keep the uniformity when the imaging quality is excellent. Otherwise, the outstanding imaging quality is
wasteful. The beam pointing stability can just be within a certain range when imaging quality is common, for the uniformity
cannot be improved much by better laser pointing stability.
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Fig. 1 Schematic of single beam laser system
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Fig. 2 Experimental results of single beam laser system. (a) Seed beam intensity distribution;

(b) focal spot on target surface
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Fig. 5 Overlapped focal spot based on experimental results. (a) 6=0; (b) 6=40 pm; (¢) 6=80 pm;
(d) 6=120 pms; (e) 6=160 pms; () 6=200 pm
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6 x . (a) ; (b
Fig. 6 Intensity distribution of overlapped focal spot along x axis. (a) Based on experimental results;

(b) based on ideal flat top focal spot
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Fig. 7 Nonuniformity of overlapped focal spot versus computational domain. (a) Based on experimental results;

(b) based on ideal flat top focal spot
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Fig. 8 Surrounding energy ratio of overlapped focal spot versus computational domain. (a) Based on experimental results;

(b) based on ideal flat top focal spot
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