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Review of the habilitation thesis
of Dr. Lucjan Kozielski titled “Physical properties of materials for

multifunctional piezoelectric transformer”

The thesis of Dr. Kozielski deals with further development of the piezoelectric transformers
as a multifunctional elements for the tentative transducer and sensor applications. It is focused on
the energy conversion properties of the piezoelectric transformers and creation of the
multifunctional structures for efficient detection of the magnetic field and light intensity, as well as
for the energy harvesting.

The thesis includes theoretical, physical and technical basics of piezoelectric transformers
and review of their classical piezoelectric and novel applications. The PZT-based piezoceramics are
considered as an effective materials for piezoelectric transformers, their physical properties and
technological features are described and analyzed. For the light and magnetic field detection, the
optically and magnetically active PZT-based piezoelectric ceramic materials (PLZT, PZT-NZF,
etc.) or multilayered piezoelectric-magnetostrictive structures are considered to be used. Processing
and characterization peculiarities of the optically and magnetically active piezoelectric materials
and multilayered piezo-magnetic structures are described with details. Finally, the thesis reports on
original results of development, research and characterization of the piezoelectric transformers as
light intensity transducers, magnetic field detectors and magnetic field harvesters.

Generally, the habilitation thesis of Dr. Kozielski provides a good impression. It is well
structured and written in a good English. Its subject is actual and covers the less developed (but
rather interesting and promising) areas of the piezoelectric materials application for the
conversion/detection of the optical signals and magnetic fields to the electrical ones. The idea of

multifunctional piezoelectric transformer utilizing various forms of energy conversion, some
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