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Two different beam deflection mechanisms together with unidirectionality in photonic structures

without corrugations under oblique incidence
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Single beam deflection and unidirectionality are observed
in a photonic crystal (PC) without surface corrugations,
employing a defect layer, even if the defect layer is deeply
buried. Two types of deflection is observed. In the first,
Floquet-Bloch modes enable Oth order coupling. When 0"
order is blocked, diffractions cause blazing and evanescent
waves deliver energy to higher order diffraction modes.
Without surface corrugations transmission value T=0.97 is
achieved due to diffraction order m=-1. Utilizing an extra
line defect, T increases upto 0.99, even if the line defect
layer is deeply embedded in PC.
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Fig. 1. (a) Symmetric structure with upper- (U) and lower-
side (L) illumination, (b) PC nonsymmetric structure
(three periods over x are shown) and schematics
showing scenarios of ideal single-beam deflection in (c)
nonsymmetric structure with simultaneous transmission
and reflection processes, respectively. Equifrequency
contours in (kx,ky) plane for the regular infinite PC with
d/a=0.4, €=11.4 (solid) and air (dashed—dotted) at (d)
kp=5.98, (e) kp=6.2, and (f) kL=7.05 for ©6=45°. + and
- indicate the cases when coupling is possible or not,
respectively, for m=0 and for m=-1 at period=p=2a;
Construction lines (vertical dashed lines) correspond to
the orders m=0 (right blue) and m=-1 at p=2a (left red
lines), respectively; kx and ky vary from -2m/a to 2v/a in
all plots. Transmittance vs kp with defect being 2nd layer
from the upper interface; d/a=0.4, e=11.4; t0 (solid blue),
in (g) dashed red line, in (h) dashed red line. Electric
field distribution within one period over x (0 <x<p, at 0
<y < 12a, for d/a=0.4, e=11.4; U- and L-illumination are
indicated by blue and red arrows, respectively; (i) and (j)
are the field profiles (Oth order is coupled) at kp=5.78 for
upper and lower side illumination, respectively; (k) and (l)
are the field profiles (Oth order is not coupled) at kp=6.23
for upper and lower side illumination, respectively.
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