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Abstract Based on vectorial diffraction theory, the intensity distribution of radially polarized beam (RPB) at focal
point is calculated. In the focusing process of the RPB, the size of focus spot is mainly decided by the light at the
verge of field. According to this characteristic, a continuous phase filter function with the tangent of the field angle
as independent variable is designed. A group of optimized phase filter parameters is acquired by non linear rules
algorithms, targeting on a smaller focal spot and constrained by several Strehl ratios. The results show that the

focused RPB through the proposed a phase filter, a shaper focus could be obtained with the same Strehl ratio.
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Fig. 2 Phase filter schematic diagram
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Table 1 Results of optimization
Filter a b G S ur
1 —5. 2856 12.953 0.92 0.8 1.925
2 —6.9159 16.071 0. 87 0.7 2.075
3 —8.2192 17.611 0. 83 0.6 1.725
4 —10. 3880 22.717 0.75 0.5 2.125

4 FFREER Katie

Pl 3 240 T e 0 b A I 3 R A 22
05 % S 7E A5 0 BT 90 O 3 = 2k 0 A L
Pl 3.Ca) B % B9 6F- T - (==0, .y PR R Bt 2

(a) z=0, plane of xy

AR LE RPN TS I T L PR G W) Y 5 A 5 T AE
El 3(b) s By YA Fm | (y=0.x2 FMH) .
SHTE 28 (] 2 XT3 A R DGR b 4x 3 Y S W
55

Bl 4 Sy Matlab 4615 21 19 U 21 40 A7 38 5 o
B2k wT U2 1D AH A IR ] 9 B RRR X b 5 43 AT 1Y
WA B, PR RE S R . AR 1 R g AR 4 N
151] , E DU 2H 38 % R 50 R 67 9 19 Rl B K (0~ 4o
S{HE/N(S=0.5) 1 8 4> BERE J1 e 8 (G=10. 75) 3
2) DULHAHAT e B EL AT AR T AR 72 1 /Nt
(sin §<C0. 6) o AH AL 5 M 18 o 1 21 3k 40 3 i 2% B
(0. 6<sin 0<<0. 8) , A R 455 B HH 2D vk il
TR % S ECE UK, B, Sy fE 0 %
3 M YR AL 2k B0 37 £ E DD E R A 3 A AL R
BoRAIEn .

(b) y=0, plane of xz

2 /A

B3 i AT T S T AR 1 i 4k O 45 b i i A

Fig. 3 Focusing of RPB with vector diffraction theory
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Fig. 4 Filter function curve of phase of the filters
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