Exploring Modified Hermite-Gaussian Waves for Phase-Front Engineering in a Graded Index Photonic Crystal Operating out of Metamaterial Class
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I. Abstract
Contribution of modified Hermite-Gaussian (HGW) waves to formation of phase fronts of the propagating electromagnetic waves in a graded index photonic crystal (GRIN PC) is studied. GRIN PC is used to focus light in photonic sensor applications. Short wavelength disables the effective medium approach of metamaterials. Dispersion diagram (Fig. 1) with nonisotropic dispersion features together with equifrequency contours are used to explore the existence of modified HGW in GRIN PC. Comparing analytical expressions of HGW with simulated even /odd mode profiles and interpreting Fourier analysis results of the field distributions (Fig. 2), it is seen that the multimode operation of HGW yields lensing with high spot size conversion ratio (Fig. 1(d)).
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Fig. 1. (a) GRIN PC (b) 1st Brilliouin Zone (BZ) (c) Dispersion results, he intersected bands are plotted in red. The blue bands are the continuous bands. The sign of the slopes of the intersected bands are designated in with the arrows (d) Focusing in 6-layer GRIN PC with spot size conversion ratio [image: image3.png]
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Fig. 2. (a) Field distribution for odd excitation, fhigh= a/λ = 0.413, a: period of regular PC, λ: wavelength, varing from microwave to optical regime with use of low-loss dielectrics (Ga, Si) (b) Fourier analysis of field distribution in (a). Inset in (b) is the zoomed version of the results from the 1st and 2nd BZ. 
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