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The problem

Nanofluids are disordered suspensions of (nanagpest(1 to 100 nm) in host fluids. They are usedhie
industry as well as in the biomedical field [Lhdatheir possible application as metamaterials e
shown recently [2].

For patrticles size between 100 and 1000 nm anddaomcentration, characterizing an aquous colloidal
suspension (concentration, polydispersity estimateay be achieved by measuring the frequency
dependent attenuation coefficient of an ultrasarompressional wave that travels through [3]. This
coefficient is the imaginary part of the wavenumbérthe coherent wave that is given by a multiple
scattering theory [4]. As the particles size dirslir@s and the concentration increases, the non nidtade

of the host fluid must be taken into account byuding the waves conversion phenomena (compregsion
shear / thermal waves) [5-7] in the multiple saatgemodel.

The models used [4,5] are based on the asymptgpiansion of the squared wavenumber of the coherent
wave, around that in the absence of particles, oweps of the concentration. Knowledge of the
concentration, however, is not sufficient to explaihy the expansion may be limited at order 2 ¢or3
whatever) in order to obtain a satisfying agreenbetiveen theory and experiment.

The PhD project aims in defining precisely, andéasing if possible, the validity domain of the rabib],
adapting it to the resolution of the inverse prablihat consists in the characterization of a namfivith
possible polydispersion, and in exploring the passiapplications of the formulas that provide the
properties of the other coherent waves (sheannakthat emerge from the multiple scattering pssce

The work will be done at the LOMC (Le Havre), inllaboration with Doctor Valerie J. Pinfield, of the
Chemical Engineering Department of Loughborougtvensity in England (the candidate should be ready
to spend some time there).

Candidate profile

Solid background in wave propagation and sciengiiiogramming (Fortran and/or Matlab). Oral and
written english.

The candidate should show a real interest in bgtiagons and experiments.
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