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Quasi-Phase Matching and Cerenkov Radiation Harmonics in
Nonlinear Photonic Crystals with Fractal Superlattices

Ma Boqin Tian Shaohua Wang Ye

College of Science, Faculty of Science and Engineering, Communication University of China, Beijing 100024, China
Abstract Lithium niobate (LiNbO;) nonlinear photonic crystals with Sierpinski fractal superlattices are fabricated
successfully using high voltage electric field, and their quasi—phase matching and Cerenkov radiation harmonics
are studied theoretically and experimentally. The relationship between the fundamental wavelengths and the order
of quasi—phase matching harmonics is gotten theoretically. This result corresponds to the experimental value. For

one reciprocal vector, quasi-phase matching second—harmonics of 2 kinds of wavelength can be accomplished.
The collinear and non-collinear quasi—phase matching second— and third—harmonics in the near infrared wavebands
are observed. The distribution of Cerenkov second- and third-harmonic radiation angles as a function of input
harmonic ones at the same wavelength.

fundamental wavelength are calculated and the results agree with the experiments. Cerenkov radiation angles reach

the minimum at some certain wavelengths. Cerenkov third-harmonic radiation angles are larger than the second—
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Fig.1 LiNbOs nonlinear photonic crystal with Sierpinski fractal superlattice
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Fig.2 Illustration of quasi—phase matching second—harmonics in the reciprocal space of fractal superlattice
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Fig.3 Relationship between the quasi-phase matching orders and the input fundamental wavelengths during the

quasi—phase matching second—harmonic processes
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