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Self—focusing lens in Sun—flower graded photonic crystal
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Abstract: Most photonic crystal lens based on square or triangular lattice usually uses high refractive
index materials such as Si or SiO,. And the study on such lens has been focused on the infrared
wavelength range. With the development of the visible light communication technology, the research of
Sun —flower self —focusing lens with low refractive index materials in visible band becomes very
meaningful. To meet that requirements, self—focusing lens based on Sun—flower shaped graded PC was
proposed. Firstly, by comparing the convergence intensity of this proposed lens between TE—polarized and
TM-—polarized mode, the convergence effect of TM polarization was superior to the convergence effect of
TE polarization. Then self—focusing flat lens based on TM mode Sun-—flower graded PC was designed.
The beat length of the flat lens was given by the simulation of optical field transmission. The layers of
the flat lens were optimized, and the best number of the layers was 22. In the end, the influence of the

number of columns was discussed. The results show that the intensity decreases as the number of
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columns reduces. It has great guiding significance to make optical integrated devices with high —

performance convergence effect, short focal length and small volume.
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(a) SEHEHY Sun—flower Z5#4 & (b) TE %! Sun—flower #7481 5%
(a) Complete Sun — flower (b) TE mode Sun—flower

structure graded lens
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(c) TM mode Sun - flower graded lens
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Fig.1 Sun — flower lens model
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Fig.2 (a) Distribution of Ey field for TE lens;(b) Distribution

0

of the time—averaged power flow for TE lens;
(c) Distribution of Hy field for TM lens;
(d) Distribution of the time—average power flow for TM

lens. In all cases the wavelength is 750 nm
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Fig.3 Intensity in visible waveband for the structures

(a)TE lens (b) TM lens with different wavelength
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Fig.5 (a) Light field distribution of 90 layers flat lens in 380 nm
wavelength; (b) Light intensity distribution of 90 layers
flat lens in 380 nm wavelength; (c) Light intensity
distribution of 150 layers flat lens in 380 nm
wavelength; (d) Intensity value along the vertical
convergence point of 90 layers flat lens;
(e) Intensity value along the vertical

convergence point of 150 layers flat lens
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Fig.6 Light intensity distribution of TM lens

in 380 nm wavelength
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Fig.7 Intensity at focus for the flat lens with different layers

PG LA B 2558 B XK 380 nm, JZECH 22 B,
W HNEL, BT L R E AN E 8 Fs 481>
B, ATLDWER BTG, XL Ta otz rh st
% FITLOGBER R 255, X AR R E ARV &

1120002-5



9Nk TAE

% 11 21

www.irla.cn

% 46 %

W 9 Frs B SR8, 22 00 B2 Hirsisss .

}a) 25 columns ) 23 columns
\ ™

) 21 columns 19 columns

8 TM B H7E I K380 nm T 1G58 4377 &
Fig.8 Light intensity distribution of TM lens

in 380 nm wavelength
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Fig.9 Intensity at focus for the flat lens with different columns
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