
List of potential PhD thesis supervisors with proposed research topics for the 2022/2023 academic year 

Fields and disciplines of science: Engineering and technology, materials engineering 
 

No. 
Title, academic degree, name 
and surname of potential PhD 

thesis supervisors 
Subject and scope of the research project Contact information 

1 prof. dr hab. inż. Tomasz 
CZUJKO 

"Microstructures and hydrogenation properties of Fe-Ti-Zr alloys".  
The major task of Ph.D. student would be to apply novel combinatorial approach to analyze 
the hydrogenation properties of multicomponent Fe-Ti-Zr alloys produced from preloved 
and elemental gas-atomized powders using Laser Engineered Net Shaping (LENS) 
technology. The research would rely on analysis of microstructure, chemical and phase 
composition, as well as hydrogenation properties of the obtained alloys. 

email:  
tomasz.czujko@wat.edu.pl   
tel.:  261 839 445 

 

2 dr hab. Małgorzata NOREK, 
prof. WAT 

 Study of charge and energy transfer processes induced by various surface modification 
approaches (e.g. plasmonic enhancement, fabrication of core-shell structures) to obtain 
highly efficient UV emitters based on well-arranged ZnO nanostructures. 

email: 
malgorzata.norek@wat.edu.pl 
tel.: 261 839 350 

3 dr hab. Małgorzata NOREK, 
prof. WAT 

Synthesis and characterization of 1D porous photonic crystals with tunable photonic band 
gap in UV-MIR range for application in optical sensors or thermal solar systems. 

email: 
malgorzata.norek@wat.edu.pl 
tel.: 261 839 350 

4 dr hab. Wojciech Jerzy 
STĘPNIOWSKI, prof. WAT 

"Cr(VI)-free corrosion protection alternatives for structural aluminum alloys anodizing". 
The major task of Ph.D. student would be finding novel approaches for AA2024 and 
AA7075 alloys anodizing for corrosion protection. REACH bans Cr(VI) electrolytes for 
anodizing, thus novel procedures have to be worked out. One of current ones is tartaric 
acid - sulfuric acid approach. The main tasks of Ph.D. student would be optimization of 
citric and ascorbic acid based anodizing. The research would rely on analysis of corrosion 
performance, including polarization and electrochemical impedance spectroscopy, as well 
as morphological study of the formed oxides. 

email: 
wojciech.stepniowski@wat.edu.pl 
 
tel.: 261 839 640 

5 ppłk dr hab. inż. Marek 
POLAŃSKI 

"Solid state hydrogen storage materials activated by self-shearing reactive milling".  
The possibility of mechanical activation of hydrogen storage materials as well as their 
synthesis by newly discovered self-shearing reactive milling method will be investigated. 
The doctoral candidate will perform experiments with AB, AB2 and AB5 groups of alloys in 
order to check their ability to react with hydrogen in a planetary ball mill without grinding 
media. The mechanism of the activation of alloys, as well as the mechanism of reaction 
with the hydrogen, will be investigated.  

email: 
marek.polanski@wat.edu.pl 
tel.: 261 837 628 

6 ppłk dr hab. inż. Marek 
POLAŃSKI 

"Self shearing reactive synthesis of high-temperature metal hydrides for hydrogen 
sotorage".  
The possibility of mechanical synthesis of so-called high temperature hydrogen storage 

email: 
marek.polanski@wat.edu.pl 
tel.: 261 837 628  
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materials (f.e. MgH2, Mg2NiH4) by newly discovered self shearing reactive milling (SSRM) 
method will be investigated. The doctoral candidate will perform experiments with pure 
metals (Mg, Ti, Al) and their alloys in order to check their ability to react with hydrogen in a 
planetary ball mill without grinding media during the SSRM. The mechanism of the reaction 
with the hydrogen will be investigated as well as the properties of the products.  

7 ppłk dr hab. inż. Marek 
POLAŃSKI 

"Additive manufacturing of functional metallic  laminate composites".  
Within the subject, the doctoral candidate will manufacture by additive manufacturing 
methods  laminate materials made of different kinds of alloys. The unique combination of 
microstructure and structure resulting from the manufacturing process will enable meeting 
the totally unreachable till now design standards and composite properties.  

email: 
marek.polanski@wat.edu.pl 
tel.: 261 837 628 

8 prof. dr hab. inż. Leszek 
JAROSZEWICZ cz.k. PAN 

"Investigation of natural as well as artificial rotational events based on fibre-optic 
rotational seismographs". 
The results of “EPOS- System Obserwacji Płyty Europejskiej” give possibility for extensively 
investigation rotational events. As fundamental elements of proposed doctoral study will 
be conducting theoretical, experimental as well as field investigation of such events 
generated by as natural as artificial sources.  All work will be based on Institute of Applied 
Physics multiyear experiences regards construction and investigation of rotational 
seismographs based on fibre-optic technology. 

email: 
jarosz@wat.edu.pl 
 
tel.: 261 839 393 

9 dr hab. Noureddine BENNIS, 
prof. WAT 

"Instrumentation engineering based on microstructured liquid crystals for application in 
surface metrology and biophotonics".  
The efforts will be focused on developing optical instrumentation and polarimetric 
analytical methods to achieve a technological advances in the generation, detection and 
control of polarized light and to produce a new methods for polarimetry and imaging, 
impacting different fields in life sciences and health. 

email: 
noureddine.bennis@wat.edu.pl 
 
tel.: 261 837 136 

10 dr hab. Noureddine BENNIS, 
prof. WAT 

"A new generation nematic liquid crystal for programmable memristor".  
We will focus on optical study and electrical transport measurements of a new generation 
nematic liquid crystal materials called ferromematic. It is demonstarted  that this materials 
show a strong irreversibility when the voltage was swept from positive to negative values 
and vice versa. This irreversibility is reminiscent of a ferroelectric behavior in which the 
current is turned ON and OFF. This ferroelectric switching indicates the formation of 
ferroelectric domains with different orientations of the polarization. In this study, we will 
focus on the electrooptical control of the domain configuration used to produce a 
Memristor with a continuous range of current levels between ON and OFF states.  

email: 
noureddine.bennis@wat.edu.pl 
 
tel.: 261 837 136 

11 dr hab. inż. Paweł 
MADEJCZYK, prof. WAT 

"Researches on higher operating temperature infrared detectors". 
Basic measurements of HgCdTe and InAsSb heterostructures: FTIR spectroscopy, Hall 
effect. Processing of II-VI and III-V materials for infrared detectors construction: chemical 
etching, metallization. Determination of infrared detectors parameters based on 
photoelectrical measurements: current-voltage and spectral characteristics.  

email: 
pawel.madejczyk@wat.edu.pl 
 
tel.: 261 837 449 

mailto:marek.polanski@wat.edu.pl
mailto:jarosz@wat.edu.pl
mailto:noureddine.bennis@wat.edu.pl
mailto:noureddine.bennis@wat.edu.pl
mailto:pawel.madejczyk@wat.edu.pl


12 prof. dr hab. inż. Janusz 
PARKA 

"Investigations of hyperbolic metamaterials  with near zero permitivity and permability".  
In this project will be developed and demonstrate via FDTD simulation method and 
experimental  realization of a metal-dielectric multilayer metamaterial structures showing 
type I nad type II eliptical for near zero permittyvity and permability.  Dispersion and 
coexisting anisotropies at the specified wavelength in the visible range will be considered.  

email: 
janusz.parka@wat.edu.pl 
 
tel.: 261 839 472 

13 prof. dr hab. inż. Janusz 
PARKA 

"Modyfication of metamaterial metasurfaces for photonic applications in visible 
frequency range".  
Theoretical models and numerical simulations for different material surfaces  like Ag/SiO2, 
Ge/Al2O3 and others will be developed and considered. Preparation of simulated samples 
parameters via ellipsometrical experiments and AFM method will be compared. Plasmonic 
effects will be observed. 

email: 
janusz.parka@wat.edu.pl 
 
tel.: 261 839 472 

14 prof. dr hab. inż. Janusz 
PARKA 

"Hyperbolic metamaterials for biological sensors". Biological sensors which use 
metasructures are very promising direction of investigations and applications". 
Absorption  specially in THz regime is  dedicated as a trace of biomolecules and cancer 
antibody. Project will be realized in cooperation in cooperation with Ubniversity of Taiwan.  

email: 
janusz.parka@wat.edu.pl 
 
tel.: 261 839 472 

15 dr hab. inż. Wiktor PIECEK, 
prof. WAT 

„Selforganizing  structures for photonic applications”. 
We propose the material studies on selforganizing materials based on liquid crystal and 
polymer composites doped with emitting or/and absorbing dopants. The created materials 
will be tested for such a photonic application like microlasers, Integrated Optical Circuits, 
Field Programmable Photonic Gates,  Micromechanical Elements. Besides materials studies 
the demonstrators of innovative technologies will be fabricated.  

email: 
wiktor.piecek@wat.edu.pl 
 
tel.: 261 839 731 
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