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Materials (“Solids”)

Microscopical point of view
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Physical foundations of material properties with special emphasis 
on electronic structure, magnetism and spectroscopy.
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Department of Advanced Materials

+

Development of theoretical 
tools

Understanding and developing 
of Experiments and spectroscopy

Si-based solar cells
Perovskite based solar cells
Transparent conducting oxides
Phosphor-converted LED

Magnetically doped semiconductors
Topological materials and their surfaces
Magnetic nano-structures
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Thin films sample preparation 

Magnetron sputtering
and electron beam evaporation

ZnO nanorod-based piezogenerator

P. Novak, Thin Solid Films 634 (2017) 169–174

Main Objectives
– Optimization of structure and 
electrical properties of ZnO seed layer
– Replacement of usually used indium doped SnO
       by aluminium doped ZnO films
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Thin films for solar cells

Elettrorava  ClusterTool PECVD system Prototype of complete solar cell

P. Calta et al.,
In preparation

P. Calta et al., Vacuum 153 (2018) 154-161
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Structural characterization of thin films

TEM JEOL JEM 2200FS

Electron microscopy and 
X-ray diffraction

2D High-Performance Electronic and Sensing devices

R. Medlin et al., ACS Nano, 12,  464 (2018)

Electron diffraction of Co-S deposited on Ta substrate

TEM  images of TaS3 nanofibers and
HR-TEM (D) image of TaS3 with 
clearly visible (200) and (006) planes.

T. Křenek, R. Medlin et al., J. of Alloys and Compounds (2018)
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Spectrocopy
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Photoemission spectroscopy: motivation
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SARPES in Pilsen

Planed spin resolved ARPES experimental setup 
(delivery end of 2018)

X

G. Derondeau, S. Polesya, S. Mankovsky, H. Ebert,JM, PRB 90, 184509 (2014)
G. Derondeau, J. Braun, H. Ebert, JM,  PRB 93,  144513  (2016)
G. Derondeau, F. Bisti, J. Braun, H. Ebert, M. Kobayashi, M. Shi, V. Strocov and JM, Sci. Rep.   (2017)

Electronic structure of high
Temperature superconductors

Theory

Experiment
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Quantum mechanical simulations
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Collaborations

Funding:
● J. Krempasky, H. Dil, V. Strocov,  F. Bisti PSI 
● J. Fink, Dresden
● K. Hricovini Cergy-Pontoise
● G. Schönhense, H. J. Elmers Universität Mainz 
● O. Rader, Bessy, Berlin
● M. Morgenstern: Universität Aachen
● H. J. Elmers: Universität Mainz 
● M. Donath, Universität Münster
● C. S. Fadley: University of California Davis 
● C. M. Schneider: FZ Jülich 
● M. Weinelt, TU Berlin  
● F. Parmegiani, Elettra, Trieste 
● F. Reinert, H. Bentmann, Universität Würzburg
● H. Ebert, University of Munich 
● Ch. Scheu, Max-Planck Institute, Duesseldorf
● K. Hatada, Toyama, Japan
● M. Kobayashi, Tokio, Japan
● ...
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Possible future collaboration with HIT

Faculty of Sciences, Prof. 
Alex Laikhtman 



Plzen, 24.05.2018, Jan Minar

Novel materials for phosphor-converted LED (pc-LEDs)



Plzen, 24.05.2018, Jan Minar

Development of novel spin detectors 
and momentum ARPES microscope  
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Increasing resource efficiency in 
ultrafast laser processing 

Industrially relevant alloys (Stainles Steal FeCrNi) 
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