Waveguiding In Mathieu photonic lattices
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'Abstract We exploit single Mathieu beams (MB) as lattice-writing light to fabricate discrete waveguide structures and investigate thelr1
. VHOIl DFWLRQ LQ WKHVH VWUXFWXUHY OHDGLQJ WR PRUSKLQJ GLVFUHWH GLIIUDFW
' we demonstrated a new type of rotating beam formation arises with high-intensity filaments corresponding to the energy flow In an enforced
' . direction. This process Is beneficially applied to realize chiral twisted photonic refractive index structures with a tunable ellipticity. |

. . L Theoretical model
Experimental setup for investigation

of single and Elliptic MB equation:
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Owing to the biased SBN crystal, we useaisotropic approximatiorto calculate the refractive index modulat
and solve the potencial equation:

") ). In@’'1) E_, , Ingk I)

__________ — EvenE _andOddO_MB are matematically described as a product of radial se_and angular Je Jo Mathieu
O I [ functions of order m

swi ) L %e 60 E. [:§ C,qlde, ;qce,/;q K

1

reference beam

structure beam

Fig.1. 6HWXS VFKHPH IRU RSWLFDO HQGXFWLRQ LQ D S@nWRﬁH:I@DFﬁrth Jo. ;Q %m[ ;g K
6%1 FUI\WWVWDO %6 EHDP VSOLWW LQNhérleq:)fF’l M ks léraeré?eWMang|C| ES5Ya is transvese wave number and a is the characteristic str

Nonlinear light propagation in photonic structures Is simulated by numerically solving the nonlinear Schrpg
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Filaments are rotating in the direction determined by the energy flow
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