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Abstract

described. Based on the multiple conical fourth-order harmonics observed, the feasibility of realizing the fifth-order

A scheme for realizing high-order nonlinear diffraction harmonics in a nonlinear photonic crystal is

and sixth-order harmonics via nonlinear diffraction is theoretically analyzed. The simultaneous generation of red,
green, and blue conical harmonics is observed under only one input laser beam, which is beneficial to the realization
of three primary colors, continuous harmonics and even ring white light sources. The blue conical output harmonics
may be attributed to the cascaded nonlinear diffraction process of fifth-order harmonic involving the reciprocal
vectors. Under the same fundamental wavelength, the conical angle of the fifth-order nonlinear Cerenkov harmonic
is always larger than those of the other lower-order harmonics. Moreover, there always exists a minimum conical
angle for the fifth-order nonlinear Cerenkov harmonics under different input wavelengths. When the input
fundamental wavelength is 3319.5 nm, the generation process for the fifth-order harmonic e light is corresponding

to nonlinear Bragg diffraction, which is helpful for the effective generation of a sixth-order nonlinear diffraction

harmonic.
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Table 1 Experimental parameters for generation of various nonlinear diffraction harmonics

Method in Superlattice Crystal Fundamental Input Nonlinear Shape of
Harmonic
Ref. sructure type laser intensity  direction diffraction harmonic
Circular )
[14] o LiTaO; 100 GW/cm?’ z Bragg Second- Conical
periodic array
One-dimensional . Raman-Nath Second- Spot
[16] o LiNbO; 80 GW/cm”’ z .
periodic Cerenkov Second- Spot
Two-dimensional ) 3 (Cascaded) )
[22] LiNbO; 60 GW/cm’ z Cerenkov Conical
short-range ordered Third-
Two-dimensional ) ) (Cascaded) .
[24] LiTaO, 60 GW/cm’ 2 Raman-Nath Conical
circular periodic Third-
Two-dimensional LiTaO; Quasi-phase
[29] o — 3 Second- Spot
hexagonally periodic  waveguide matched Cerenkov
[30] Cerenkov Second- Spot or arc
. ) . (Cascaded) Second-
[33] Radially poled LiTaO; 3.8 TW/cm? 2 Cerenkov Conical

and third-
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Fig. 1 Distribution of reciprocal lattice vectors in reciprocal

space of two-dimensional Sierpinski fractal superlattice
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Sierpinski fractal superlattice
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