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n-type doped zinc oxide ZnO is a transparent conducting material that can be used as
electrodes in transparent electronics. ZnO is also suggested for applications in the field of
plasmonics as it exhibits low losses in the near-IR where many high performance plasmonic
devices can be developed [1]. Magnetron sputtering is a method of choice for the deposition
of n-type ZnO at the laboratory and industrial scale but can introduce defects in the structure
of ZnO degrading the conductivity and perturbing the plasmon resonance [2]. Noble metal
particles exhibit a specific absorption of light at a frequency usually in the visible range and
depending noticeably on the surrounding medium, size and shape of the particles [3]. The
motivation of this project is two-fold:

* improving the efficiency of the doping of ZnO thin films for transparent electronics

* Explore the potentialities of metal/Zn0O nanocomposite films for plasmonics

High Power Impulse Magnetron Sputtering (HIPIMS) has recently emerged [4] as a
development of magnetron sputtering. It allows forming an ionized vapor of high velocity ions
[5]- Therefore, energetic condensation is enabled and can be used to tailor the structure and
microstructure of thin films. ZnO-based thin films will be deposited with HIPIMS and their
properties analyzed with X-ray diffraction and absorption methods, high resolution
transmission electron microscopy, photoluminescence, Raman spectroscopy,
spectrophotometry, and Hall-effect measurements.
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Fluency in English, knowledge of French (optional), background in materials and /or plasma
science.

PhD duration should be 3 to 4 years, depending on achievements. 90 ECTS credits to be
completed during the programme among which:

30 ECTS (minimum requirement within DocMASE); 30 ECTS can be accounted for by courses
taken during the Master studies on advanced level if the supervisor agrees on the relevance;
about 10 ECTS can be accounted for seminar series, about 20 ECTS additional courses.




