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Figure: Schematic representation of the formation of Bragg band gaps and of locally-resonant band
gaps.
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Sub-wavelength Helmholtz resonators along a waveguide
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Figure: The sample is made of aluminum filled with water. Dimensions are millimetric [33]).



Guided waves in phononic crystals

[ Locally-resonant crystals

Waveguide

Periodic array of resonators grafted on a waveguide
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Figure: Transmission through
arrays of 5 resonators
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Im(ka/(27))  Attenuation (dB) a= 250 mm [34]

300

X 0 05 501530 45 60

X 0 [
RelalZm)  Im(ka/2n))  Attonustion (dB) (3 § (1)

[OROFM

o :
- __k_ ol
£ o
— 3
B o0
£

1620

1600

X 0 05 1 15 0153045 60 r X 0 05 1 is
Re(ka/2r))  Im(ka/(2m)  Attenuation (dB) Re(ka/2m)  Im(ka/(27))  Attenuation (dB)

015 30 45 60



Guided waves in phononic crystals
[ Locally-resonant crystals

Waveguide

Periodic array of resonators in air
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Figure: A square-lattice periodic array of 7 x 7 soda cans in close-packed position. (a) The array is
surrounded with 8 audio speakers placed in its far-field. A typical recorded sound form (b) and its
Fourier transform (c) indicate a pass-band extending below the resonance frequency of the cans, 420
Hz, and a locally-resonant band gap extending above it [35].
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Phononic crystal slab of pillars |

Figure:
Locally-resonant
phononic crystal slab
of pillars. (a)

h/a = 0.6, (b)
h/a=1.5, and (c)
h/a=27. The

thickness of the
membrane is
e/a=0.2 and the
filling fraction is
56.4% (d/a = 0.84)
[36].
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Figure: Locally-resonant

. phononic crystal slab of

aluminum pillars on an
aluminum plate. height
h/a=1. Membrane
thickness e/a = 0.1.
a=10 mm. d/a=10.7.
[37].
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Surface phononic crystal of pillars |
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Figure: Nickel pillars have a
radius of 3.2 um and a height of

250 4.7 um. They are arranged

230 according to a square lattice

210 . . . .
? W.Ith a pitch of 10 um. Lithium
5 o niobate substrate [38].
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Figure: Experimental
results [38].
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Surface phononic crystal of pillars Ill

Figure: Influence of lattice
symmetry on local-resonances.
[39].
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