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Investigation of Double-Period Gradient Photonic Crystal
Structures and Nano-Focusing Effect
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Abstract Herein, a double-periodic photonic crystal structure array is designed by double-cone interferometry using
3+3 beams, and nano-focusing effect is studied as well. The small period of photonic crystal lattice and large period
of photonic array can be changed by adjusting the incremental angle between inner and outer cones. The structure
and shape of gradient photonic crystal lattice can be changed by adjusting the intensity and polarization direction of
the beam. Fourier transform method is used to study the nano-focusing effect of the designed photonic crystal

structure. The structure is very important for improving the extraction efficiency, optical display, optical coupling,

and optical integration of light emitting diodes.
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Fig. 1 Double-cone interference model. (a) Front view; (b) top view
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Fig. 2 Photonic structures and period pictures formed when the inter cone angle is increasing and the incremental angle is

A#=10°. (a) Photonic structure when §=20°; (b) photonic structure when §=30°; (c) photonic structure when

0=40°; (d) period picture when §=20°; (e) period picture when §=30°; (f) period picture when §=40°
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Fig. 3 Photonic structure diagrams obtained when the incremental angle A is increasing and the inner cone

angle 0=130°. (a) AG=2"; (b) A0=6"; (c) AI=10°
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Fig. 4 Photonic structures obtained by changing the intensities of inner and the outer cone beams.
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Fig. 5 Optical lattice distribution when the intensities of
the inner and outer cone beams are different
AIRZI o 25 JE B A B R 5 A D' oA i 41 445 T T
IR ZA eI A —— 528 K . A3 — L
FROR YOG T450 . YN HEA VIG5 N AN R R
JEEAR [A) , o807 oA D' R -5 A DI TR i 4 il PN DTG
TR AN D' TR A0 2k i Ak AR B A (] BUEE T 9 45 B Y
JeTF LA . X HE 3.1 A 3.2 W AR S
HMHE G R Sy AR [v) D I 285 A9 15 B0 FT DL & B, 24 N D
W5 HMNHE G A D 41k 75 1) 47 78 R A 00 2 i A 1L T
WL LB T 45 14 0 3 2 52 IR AR

0113001-4



H

i b

P 6 25 Hh 25 P HE DG SR D 41 A D 20° S D' 3R fid
PR A0 90° I BT IR BB O 1 S5 4, L LR BT JE
ROE RS AR AL KA TR AL T4 2

X /pm

Pl 6 PN o g Sl SR T AN [) ) 8 i 9k T2 I O T 454 . () 405 () R i R

Fig. 6 Photonic structures formed under different linear polarizations of inner and outer cone beams.
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Fig. 7 Results of original cell of double-period gradient photonic structure processed by Fourier transform.

(a) Three-dimensional intensity; (b) full width at half maximum of focal spot
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