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Sequential amplitude divided angular multiplexing encoding optical

system design for high power excimer laser system
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2. Research Center of Laser Fusion, CAEP, Mianyang 621900, China)

Abstract: In high power excimer laser system, angular multiplexing technique is employed to achieve
both high energy and narrow pulse output. In this article, angular multiplexing technique was introduced,
and a multiplexing encoding method was presented. This method encoded seed beam in two steps by
sequential amplitude splitting. The optical elements were arranged in rectangle arrays and piled by layers.
A specific optical design was made for XeCl high power excimer laser system in this laboratory. This
method of angular multiplexing encoding has advantages of compacted space, small encoding error, good
compatibility with alignment and measurement, and is also easy to fabricate and assemble. This design is
adopted in the system and performs well.
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Fig.1 Diagram of angular multiplexing technique
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Fig.2 Illustration of encoding system optical design
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Fig.3 First encoding optical layout

R 1 — RGBSR RS

Tab.1 Mirror arrays used in first encoding system

Beam

Mirror array arrangement Reflectivity Function
MEf11 Single 45°2/3R  Injection, 1st beam splitter
MEf21 Single 45°1/2R 2nd beam splitter
MEf22 , MEf23  Single 45°HR 2nd beam reflector
MEf31-33 Single 45°HR 3rd beam reflector
M21 1x3 45°HR First encoding output
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Fig.4 Illustration of second encoding system optical layout
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Fig.5 Beam arrangement of multiplexing encoding system
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Tab.2 Mirror arrays used in the second encoding

system
. Beam L. .
Mirror array Reflectivity Function
arrangement
MESDmi(m=
2.3, zzi(—n;) Single 45°HR i—th layer delay
ing : 1
MES_in 3x1 45°HR Second e.n?odl.ng 3 to 18
Imjection
MESn1(n=1-6) 3x1 45°n/6 R n—th column splitter
MESn2(n=1-6) 3x1 45°HR n—th column reflector
MES_out 3%6 45°HR Second encoding output
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Fig.6 Illustration of angular encoding
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