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Spatial Beam Shaping Realized by Annular Phase Pupil Filter

Wang Wei
(College of Mathematic and Physics . Anhui University of Technology, Ma'anshang. Anhui 243032, China)

Abstract At the condition of high numerical aperture, optical intensity distribution near the focus must be analyzed
by vector diffraction theory. According to vector diffraction method, three-zone annular phase pupil filters are
simulated to realize beam shaping. Through the numerical simulation of objective focus area light intensity
distribution with 0. 85 numerical aperture, three-zone annular phase structure can be realized by using optimal search
algorithm. The results indicate that flat-top beam shaping and single-circle beam shaping at the focal plane can all be
realized by using three-zone annular phase pupil filters. The influence of normalized radius and changing phase on
beam shaping quality is analyzed. Further more, changing the radii of three rings can control the radius of diffraction
single-circle and the strength of focus intensity.
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Fig. 3 Optical intensity distribution of focal plane
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M1 AT LAE Y oryors T BAUNAE Al 23 00 1 55 1 HHRE 7 A R A 2 ) 3 s o 7 1] A 3 b 8 0 4%
P A 5 v N RS BE o I HL 3l e B AR AR i B S R - $H Y R A Ak 9 i DR D' R R B B O AR L R SF 1
V12 [ 2 51 £ e A DI 58 PR AT

4 FAIRRT S L B

BB A A5 BOE I T OGS A FOG A 4R NS ST T2 14 16 R = BRSO i I IR 4 T LAAE £
T b S B B ER AT AT S 10 3 A o DGR AR I T [ I 2B I A ATOG R AT AT B A I 0 5 AR Y B R (AT
SYEREAR) L R e R SR R/ B B AE AR T B OB sR I — b BE MR SOEER /N T 0. 01 T B AR R T
0. 504 e RFFM/NT 0,300 2 ry=0. 68,7, =0. 98 - AV _E DSRS0 A AP 4 Fr 7 o g I £ F- 187 119 H 0 5
JE A O A S B 119 5 B O g R T S0 A Py e A s 5 48 A 1 B (TS 3R 248 O 0. 70,

- 0.10
o (2 ®
-2 0.08
-1 2006}
5 g
E 0.04
0.02
3 0 5 1 0 1 2 3
LR Transverse coordinates /A
x /A
Bl 4 7 =0.46,r,=0.98 B P10 L1 Z4EA7 51 B G (0 F Al i b a4 05— 4k 658 4 A (b)

Fig. 4 Two dimensional diffraction pattern of focal plane (a) and one dimensional optical intensity distribution of
focal plane passing through focal point (b) with » =0.46, r,=0.98
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Fig. 5 Two dimensional diffraction pattern of focal plane (a) and one dimensional optical intensity distribution of
focal plane passing through focal point (b) with », =0. 36, r =0.79
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Fig. 6 Two dimensional diffraction pattern of focal plane (a) and one dimensional optical intensity distribution of focal

plane passing through focal point (b) with », =0. 38, »,=0. 88
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