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Abstract:
Aim is to design the simplest model able to mould the flow of light. 

Applications are to optical switches, filters, and subwavelength 
imaging devices. Work is inspired by subwavelength resonators in 

continuous systems in [1,2].
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Fig. 1: 1D masses & springs chain with resonators

1. SUBWAVELENGTH RESONATORS BAND GAP

2. LOW FREQUENCY DYNAMIC ANISOTROPY IN 2D

The original system is a 1D chain of masses M linked by springs, and
only nearest neighbours interactions are accounted for. After attaching
resonators of mass and stiffness k, the dispersion relation is

A band gap (grey area) has opened above the cut off frequency                   .

In a square lattice, interesting beaming phenomena occur near the
inflexion point X (like Fig. 2c). Adding the resonators opens a band gap
and creates an inflexion point at low frequency just below the
resonance. Looking at isofrequency contours (Fig. 2a) helps identify the
frequency with the smallest group velocity, which is the flattest and
squarest contour:

Fig. 2: 2D masses & springs system with resonators

Fig. 3: Source very close to a slab of resonators

Fig. 5: Bending light

We construct a lattice of 1000x1000 masses with PML (Perfectly
Matched Layers) on the boundaries, and on a diagonal slab of width
100, we attach resonators to the masses. We force a mass close to
the slab at the chosen frequency.

⌦⇤ = 0.683

Fig. 4: Source very close to a slab of resonators for hexagonal lattice

We are not limited to simply producing a focus opposite the source
location. It is possible now to use this identified procedure to bounce
the energy around by reflections from surfaces: the energy will only
leave at certain angles.

3. APPLICATIONS TO LIGHT BENDING

The method is very versatile and shows good results for hexagon and
honeycomb settings.

On the other side of the slab, the propagation is isotropic, and the
image behaves like a source.
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