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Small-scale non-uniformity of
cross segmented wedge array focus system
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Abstract: The Separation of Interference Fringes of the Main Diffraction Maxima (SIFMDM) and the
second maximum for Cross Segmented Wedge Array (CSWA) focus system were derived, and the
change rules of the Small-scale Irradiation Non-uniformity(SSINU) were confirmed by numerical cal-
culations based on the generalized Huygens-Fresnel diffraction integral theory. The two methods of
reducing the SSINU, the Deviation of Wedge Angles (DWA) and the Off-focal Laser Radiation on the
Target (OFLRT), were proposed. Theoretical study and experimental results show they agree quite
well. By both the DWA and the OFLRT, the SIFMDM can be reduced by 6 times and the SSINU is
also improved obviously, when the DWAS and off-focal variables are optimized to 8, =20%,AZ=
2 mm.
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Fig. 1  Schematic illustration of cross SWA optical

system
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Fig. 2 Intensity distribution along the x direction of
LA focus system calculated by diffraction in-

tegral
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Fig.3 Intensity distribution along the & direction of

cross SWA focus system calculated by dif-

fraction integral
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Fig. 6 Amplified intensity distribution along the x
direction of SWA at the centre x =0 mm
with derivations of wedge angles
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Fig. 7 Amplified intensity distribution along the x
direction of SWA at the centre x =0 mm
with off-focal laser radiation on the target
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Tab.1 Comparison of experimental and numerical calculation results for a crossed 7-element SWA focus system.
S, (mm) {(mm) Z, (mm) B A (pm ) Ay (pm ) A, (pm ) A, (pm)  Ay(pm ) Ay (pm)
120.0 7.5 200. 0 79.5 12.5 11.2 12.0 10.9 12.6 11.2
220.0 8.6 171. 4 77.0 14.1 12.8 13.7 12.5 14. 3 13.1
320.0 10.0 133.3 72.5 16. 3 15.3 16.0 14.6 16.5 17.7
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