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XX SYMPOSIUM ON CONDENSED MATTER
PHYSICS SFKM 2019

Conference presentations cover full range of research topics within the experimental,
theoretical and computational condensed matter physics, including but not limited to
the following:

Semiconductor physics. Electronic structure, Quantum dots and wires, Photonic
crystals, High magnetic fields phenomena, Ultra-fast phenomena.

Surface, interface and low-dimensional physics. Graphene, Carbon and other
nanotubes, Topological insulators, Complex oxide interfaces, Transport in
nanostructures.

Magnetism. Magnetic materials and phase transitions, Magneto-electronics and
spintronics, Magnetic nanoparticles.

Superconductivity. Conventional, high Tc, and heavy-fermion superconductors:
Materials and mechanisms, Heterostructures: Proximity effect and transport
phenomena.

Strongly correlated and disordered systems. Materials with strong correlations and
disorder, Dynamical properties from time-resolved experiments, Quantum fluids, Cold
atoms and BEC.

Phase transitions, phase ordering and structural ordering of condensed matter.
Equilibrium and dynamic phenomena, Ferroelectricity, Multiferroics, Quasi-Crystals,

Crystal surface morphology and dynamics, Crystal growth.

Soft and biological matter. Polymers, Liquids and gels, Liquid crystals, Elastomers,
Membranes, Living cells and living matter.

Statistical physics of complex systems. Networks and other structures.

Conference venue:
Serbian Academy of Sciences and Arts, Knez Mihailova 35, Belgrade

Conference website: http://www.sfkm.ac.rs
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Neural network based reverse-back procedure
for photoacoustic electronic characterization
of semiconductors
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Abstract. In this paper, a procedure for determining the coefficient of ambipolar diffusion of
semiconductors based on their photoacoustic response is developed. The procedure is based on the
processing of the experimental response using previously designed neural network which accurately
performs thermal characterization and determines the thickness of the semiconductor sample combined
with a reverse-back procedure in which the theoretical model of the photoacoustic response is used, which
depends on the coefficient of diffusion of charge carriers in nonlinear mode. With the parameters obtained
this way, theoretical photoacoustic response is repeatedly generated and compared to the experimental
signal until a satisfactory match is achieved. Experimental measurements were previously performed on
Si n-type circular plates with thicknesses levels of 830 um, 417 pm and 128 pm using a transmission
minimum volume open-cell experimental set-up. The accuracy of the procedure is discussed. The
coefficients obtained by this procedure show good agreement with letarture predictions.

Keywords: photoacoustic, semiconductors, artificial neural networks, thermal diffusion, thermal
expansion, photothermal, inverse problem, n-type silicon, reverse-back procedure
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