Introduction
Refractive Devices for the AO Mode

Application to the Control of the SO Mode
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N Vibration of Phononic Crystal Plates

Propagation: x axis
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N Vibration of Phononic Crystal Plates

N

Lens Name Refractive Index (n)
Luneburg n=+v2—-1r2
Maxwell Fish-Eye n = 2/(1 + %)

90° Rotating mt—2n+r=0
Eaton n=+/2/r—1
Concentrator n=1/r
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Effective Medium Theory for Flexrual Waves (A0 Mode)
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Filling Fraction
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‘ (va4 — pbhbwz)W(I, y) = 0‘

Graded phononic crystals will behave
like inhomogeneous materials

The effective medium theory can be used
to locally change the filling fraction

The effective refractive index will
change locally accordingly

Lead inclusions in Silicon give us the
best variation of the refractive index

Torrent, Pennec, Djafari-Rouhani, PRB (2014)
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N Vibration of Phononic Crystal Plates

_10 0 10 -10 0 10
m/a z/a
peff =1 —f)pp + fpa

D.i(1 (L +w)(De(1 =) + Da(l +va)) — f(1 —vp)(Do(1 +vp) — Da(l + va))
et (L4 vers) = Dy —v3) ¥ Dall - va) —FDs+ ) — Dall 7 72)

(1= veps) = (1 —v)(Ds(3 + v3) + Da(l —va)) — f(3+ 1) (Dy(1 — %) — Da(1 — v4))
Dessll = Vers Ds(3+ 1) + Da(l —va) — f(Do(1 — 14) — Da(l — 7))

Dy,

19/03/18 Daniel Torrent



N Vibration of Phononic Crystal Plates
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N Vibration of Phononic Crystal Plates

Luneburg Lens for Flexural Waves
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Torrent, Pennec, Djafari-Rouhani, JAP(2014)
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N Vibration of Phononic Crystal Plates

Maxwell Lens for Flexural Waves
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Torrent, Pennec, Djafari-Rouhani, JAP(2014)
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N Vibration of Phononic Crystal Plates

Can we also control the S, mode?
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N Vibration of Phononic Crystal Plates

Refractive devices for both the S, and A, modes
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Jin, Torrent, Pennec, Pan, Djafari-Rouhani, JAP(2015)
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N Vibration of Phononic Crystal Plates

Can we also control the SH, mode?

Phononic Crystal Phononic Crystal Plate
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N Vibration of Phononic Crystal Plates
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Luneburg Lens
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Jin, Torrent, Pennec, Pan, Djafari-Rouhani, Sci. Rep(2016)
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N Vibration of Phononic Crystal Plates
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