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Two Kinds of Improvement on Yang-Gu Algorithm for the Design of
Diffractive Optical Element Used for Beam Shaping

TIAN Ke-han YAN Ying-bai TAN Qiao-feng
State Key Laboratory of Precision Measurement Technology and Instruments

Tsinghua University — Beijing 100084

Abstract Two kinds of improvement ST improvement and ST-input-output improvement on Yang-Gu algorithm have been
proposed to design diffractive optical elements DOE used for beam shaping in this paper. These kinds of improvement can
provide less sensitivity to the initial phases better shaping quality and higher iterative convergence efficiency. The validity of the
two kinds of improvement is proved mathematically and is shown by simulation of the practical design. Further the ST-input-
output improvement can mitigate the contradiction among the different parameters in beam shaping.
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Table 1 Effect of ST improvement on the results
Energy efficiency 7 Top non-uniformity RMS Sidelope A
Without ST improvement 0.9824 0.1025 0.0543
With ST improvement 0.9852 0.0009 0.0700
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Table 2 Results with different B by using ST-input-output improvement
B Energy efficiency 9 Top non-uniformity RMS Sidelope A
B =0 0.9598 0.0015 0.0876
B =1 0.9841 0.0104 0.0558
B =2 0.9834 0.0916 0.0442
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