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The effect of higher-order coupling on Bloch oscillations in optical
waveguide arrays

M. Golshani', Kh. Jafari?, M. Khazaei Nezhad®, A. R. Bahrampour?, A. Langari® and S. M. Mahdavi® 3

! Department of Physics, Sharif University of Technology, Tehran
2 Faculty of Science, Kharazmi University, Tehran
® Institute for Nanoscience and Nanotechnology, Sharif University of Technology, Tehran

Abstract- In this paper the effect of higher order couplings on Bloch oscillations in an optical waveguide array is investigated.
The analytical results show that although spatial Bloch oscillation period is not affected by higher order interactions, the
reflected waves, which result from the direct coupling to higher order neighbors, oscillate with frequency larger than Bloch
frequency. This phenomenon leads to multiple partial recursion of wave to its excited sites along to spatial Bloch period.
Moreover, according to our numerical results, the symmetric properties of propagation pattern can be affected by input
profile.
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