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Growing interests have been devoted to AcousticaMaterials (AM) during this past
decade thanks to their unusual physical propettiemanipulate, control and steer the acoustic
and elastic waves. They are considered to be veoyniping for new applications and
technologies based on acoustic wave propagatioeseltengineered materials have actually
provided new appealing applications such as: samil noise mitigation, acoustic cloaking,
acoustic super-focusing or more recently energywdsting. Acoustic metamaterials can be
defined as artificial materials formed usually bwging sub-wavelength building blocks
(resonators) distributed in a hosting material. Wawelengths much larger than the resonators
dimension where the homogenization assumption ewdnsidered, these artificial structures
can provide new physical properties completelyupture with what is found in conventional
materials, namely: negative effective mass densggative bulk modulus ... AM can also offer
new physics to open a new way for innovative teégies such as acoustic energy harvesting.
The energy harvesting concept based on the acoust@material approach forms the main axis
of this thesis project.

For many years, the harvesting of renewable ené&mgy different sources was intensively
investigated since many years, and researches ign ntlatter both on the scientific and
technological sides are even increasing every ydast of the efforts are dedicated to wind,
solar and biomass energies. Meanwhile, noises agchamical vibrations form an abundant
source of energy which exists around us continyoughis source was not exploited and even
was not investigated to explore the possibilitytefharvesting. In the frame of this PhD project,
we will focus our interest on the creation and ghedy of new technological solutions and
approaches based on hybrid acoustic metamateoiasliect and to harvest the acoustic energy
from the surrounding noises and vibrations. Sotostiations of the researches associated to this
PhD project are given in the figures below.
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In details, this project will include both theoosti and experimental researches. The PhD
candidates will deal with physical problems as vasllitechnological aspects. Below, some main
axis of this thesis project:

1. Development of numerical and analytical modefsefwergy harvesting based of AM.

2. Creation and optimization of concepts and desighsAM structures equipped with a
piezoelectric material enabling an efficient coefiment and harvesting of acoustic/elastic energy.
3. Study of the non-linearity and the anisotropyef$ on the designed structures.

4. Fabrication and characterization of the optinAa structures.

5. Development and optimization of an electricatuit to generate electrical current from the
acoustic/elastic harvested energy.

Regarding the hosting lab, in the Institut Jean damab, the groupPhononic crystals
and Acoustic metamaterials’ develops researches on both theoretical and erpatal studies of
AM for different applications including, low-freqney sound isolation, acoustic super-focusing
and energy harvesting. The latter presents a npw oitiated recently in the group and aiming
to propose new concepts for harvesting the enefgyh® acoustic noise and vibrational
disturbances making use of AM. The team members ta expertise in this field and possess
solid background on theoretical analysis and nuraersimulation as well as computation
equipments (cluster, computing machines). The groap also experimental equipments for
structures fabrication and characterization (Saamhiaser Doppler vibrometer, dual impedance
tube...).

Strain energy density

Figures: a) Numerical simulation of the strain energy signconfinement by an AM from an
acoustic sound pressure of 1Pa. b) An examplemfstic metamaterial for energy harvesting.

Candidate profile
- Master degree in one of these specialties: aca giltysical acoustic, material physics,
applied mechanics, energy.
- For the Master students who are interested, plsarse me your CV as well as your marks
for the Master.



