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The Institute of Electronics carries out research and educational activities in the 

fields of Physical Electronics, Quantum Electronics and Radiophysics. The research is 
focused on: studying the processes of generation and control of beams of electrons, ions and 
photons, and especially on their interaction with matter; development of experimental and 
industrial equipment for surface modification, thin-film deposition and analysis; welding 
and melting of metals; low-temperature plasma, and plasma-chemical processes; plasma-
assisted formation of thin films and coatings; interaction of laser radiation with matter and 
thin-film formation; development of laser sources and systems for spectroscopy, metrology, 
modification and analysis of materials; non-linear optical phenomena in fibers and 
semiconductors; generation and propagation of electromagnetic waves; non-linear 
phenomena in a wide MW-frequency range; scattering of electromagnetic waves from 
homogeneous and inhomogeneous media, signal detection, data acquisition and processing; 
development of electronic systems for the MW and optical ranges; systems for remote 
sounding of the atmosphere and sensing of the sea and Earth surface. 
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FOM Institute DIFFER, De Zaale 20, 5612 AJ Eindhoven, The Netherlands 
Phone: +31 (0) 40 333 49 99, https://www.differ.nl/en 

 
DIFFER was started in 2012 as the focal energy research activity of the Dutch 

organisation for scientific research NWO and of its physics branch FOM, the foundation for 
fundamental research on matter. The institute expands the previous FOM Institute for 
Plasma Physics Rijnhuizen into a multidisciplinary national home for basic energy research. 
We perform fundamental energy research in the fields of nuclear fusion and solar fuels, 
actively working together with academic researchers. DIFFER also connects to research and 
development at enterprises and industries. To accelerate technology innovation, we are 
building an active national community on energy research. 

DIFFER has two fusion research programs, which both address high priority topics in 
the European Fusion Roadmap. We explore the intense plasma surface interactions expected 
at the wall of future fusion power plants with our unique high-flux plasma generators 
Magnum-PSI and Pilot- PSI. 

On the shorter timescale, the big challenge in the energy transition is to integrate 
fluctuating sustainable electricity in an infrastructure which demands predictable power 
production. This is closely connected to the issue of global energy storage and transport, and 
at DIFFER we aim to tackle this challenge by converting intermittent sustainable energy 
into fuels. For instance, DIFFER investigates the splitting of water into hydrogen or the 
activation of carbon dioxide into carbon monoxide, and the processing of these products 
into a hydrocarbon fuel. The research involves the synthesis and design of novel materials 
and processes to obtain scalable, efficient and cost-effective systems. 
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MAIN SCIENTIFIC TOPICS: 
 
• THIN FILMS DEPOSITION 
• SURFACES AND THIN FILMS PROCESSING AND ANALYSIS 
• COATINGS FOR ADVANCED APPLICATIONS 
• NEW MATERIALS 
• PLASMA-SURFACE INTERACTION AND PLASMA DIAGNOSTICS 
• GREEN TECHNOLOGIES 
• MODELING AND COMPUTER SIMULATION 

 
 
PLENARY AND POSTER SESSIONS: 
 
A: THIN-FILMS DEPOSITION  

COATINGS FOR ADVANCED APPLICATIONS. NEW MATERIALS 
B: PLASMA-SURFACE INTERACTION AND PLASMA DIAGNOSTICS. 

GREEN TECHNOLOGIES. MODELING AND COMPUTER SIMULA-
TION 

C: SURFACES AND THIN FILMS PROCESSING AND ANALYSIS 
 
 
 
ABBREVIATIONS: 
 
TL – TOPIC LECTURE 
PR – PROGRESS REPORT 
OP – ORAL PRESENTATION 
PA – POSTER SESSION A 
PB – POSTER SESSION B 
PC – POSTER SESSION C 
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PROGRAM 
MONDAY, 20 SEPTEMBER 

9:50 OFFICIAL OPENING  
10:00 – 11:15 PLENARY SESSION 1 

Chairman: R. van de Sanden 

TITLE OF THE LECTURE  

10:00  TL-1 T. Czerwiec Plasma surface engineering of metals to 
reach sustainable development goals 

10:45 PR-1 K. Thorwarth Metallization of polymers using HiPIMS 

11:15 – 11:30 COFFEE BREAK  

11:30 – 12:50 PLENARY SESSION 2 
Chairman: T. Trottenberg 

TITLE OF THE LECTURE 

11:30 PR-2 N. Nedyalkov Laser technologies for micro- and nano-
structures fabrication  

12:00 PR-3 G. van Rooij Electrification and circularity - a plasma 
chemistry perspective 

12:30 OP-1  D. M. Aceti Optimization of titanium and titanium al-
loy surface properties by ultra-short laser 
pulse processing for improved antibacterial 
behavior 

13:00 LUNCH   
14:00 – 14:50 PLENARY SESSION 3 

Chairman: N. Nedyalkov 
TITLE OF THE LECTURE 

14:00 PR-4 T. Trottenberg Lab and in-flight diagnostics for electric 
spacecraft propulsion systems 

14:30 OP-2 E. Filipov Characterization of laser-processed gra-
phene/chitosan 2D biofilms as potential 
bactericidal surfaces  

14:50 – 15:00 COFFEE BREAK  

15:00 – 16:10 PLENARY SESSION 4 
Chairman: G. van Rooij 

TITLE OF THE LECTURE 

15:00 PR-5 F. Peeters Converting CO2 using microwave plasma: 
improvements for application on an indus-
trial scale 

15:30 OP-3 L. Angelova Ultra-fast laser modification of poly-lactic 
acid (PLA) – towards enhanced biocompa-
tibility  

15:50 OP-4 K. Lovchinov Sensitivity study of quartz resonators with 
electrochemically-deposited ZrO2 layers 
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TUESDAY, 21 SEPTEMBER 
   
10:30 – 11:15 PLENARY SESSION 5 

Chairman: V. Guerra 

TITLE OF THE LECTURE 

10:00  TL-2 H. Kersten History of gas-discharge physics 
10:45  PR-6 I. Ganachev Non-harmonic multi-species fluid model-

ling of high-frequency discharges for plas-
ma processing 

11:15 – 11:30 COFFEE BREAK  
   
11:30 – 12:50 PLENARY SESSION 6 

Chairman: H. Kersten 

TITLE OF THE LECTURE 

11:30 PR-7 Z. Petrovic Plasma-activated medium potentiates den-
dritic cell-mediated anti-tumor response in 
vitro  

12:00 PR-8 N. Puac Plasma treatment as a green technology for 
modification of plant tissue and synseeds  

12:30 OP-5 N. Škoro Regeneration of zeolite adsorbent by using 
non-equilibrium plasma 

13:00 LUNCH  

14:00 – 14:50 PLENARY SESSION 7 
Chairman: N. Puac 

TITLE OF THE LECTURE 

14:00 PR-9 V. Schneider Microprobes – small particles for plasma 
diagnostics 

14:30 OP-6 V. Ivanov Magnetic-field stabilization of DC arc in 
cross gas flow  

14:50 – 15:00 COFFEE BREAK  

15:00 – 18:00 POSTER SESSION A 
 

Thin-films deposition. Coatings for ad-
vanced applications. New materials.  

WEDNESDAY, 22 SEPTEMBER 
10:00 – 11:15 PLENARY SESSION 8 

Chairman: R. Engeln 
TITLE OF THE LECTURE 

10:00  TL-3 M. Froehlich On the principles of plasma electrolytic po-
lishing  

10:45  PR-10 R. Yakimova Challenges of nanostructure growth on 
dangling bond-free graphene surfaces on 
SiC 

11:15 – 11:30 COFFEE BREAK  

11:30 – 12:50 PLENARY SESSION 9 
Chairman: R. Yakimova 

TITLE OF THE LECTURE 
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11:30 PR-11 V. Guerra Monte Carlo simulations of heavy-particle 
and electron kinetics   

12:00 PR-12 Tsv. Babeva Nanocomposites from fly ash zeolites: syn-
thesis, characterization and optical sensing 
applications  

12:30 OP-7 K. Esmerian Studying the freezing modes of water drop-
lets via soot-coated quartz-crystal micro-
balances 

13:00  LUNCH  

14:00 – 14:50 PLENARY SESSION 10 
Chairman: Z. Petrovic 

TITLE OF THE LECTURE 

14:00 PR-13  S. Radovanov Simulations of ion-beam formation for in-
jectors used in ion implantation beamlines 

14:30 OP-8 N. Savvin Modification of the CODMATT stand ion 
optics system 

14:50 – 15:00 COFFEE BREAK  

15:00 – 18:00 POSTER SESSION B Plasma-surface interaction and plasma di-
agnostics. Green technologies. Modelling 
and computer simulation  

THURSDAY, 23 SEPTEMBER 

10:00 – 11:15 PLENARY SESSION 11 
Chairman: T. Czerwiec 

TITLE OF THE LECTURE 

10:00 TL-4 J. Beckers From dusty plasma to particle contamina-
tion control 

10:45 PR-14 R. van de Sanden Plasma-activated electrocatalysis for nitro-
gen fixation 

11:15 – 11:30 COFFEE BREAK  

11:30 – 12:50 PLENARY SESSION 12 
Chairman: R. Dejarnac 

TITLE OF THE LECTURE 

11:30 PR-15 R. Panek Status of the COMPASS-U project 
12:00  PR-16 J. Cavalier Recent progress on tomographic inversion 

of single camera data at the IPP.CR 
12:30 OP-9 M. Farnik Feasibility of the ECRH system for COM-

PASS Upgrade 
13:00 LUNCH  
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14:00 – 14:50 PLENARY SESSION 13 

Chairman: R. Panek 
TITLE OF THE LECTURE 

14:00 PR-17 R. Dejarnac Liquid metals as plasma-facing components 

in tokamak COMPASS divertor  

14:30 OP-10 E. Blagoeva Applying optimum settings of traffic lights 

in order to reduce harmful emissions 

14:50 – 15:00 COFFEE BREAK  

15:00 – 17:00 POSTER SESSION C 

 

Surfaces and thin films processing and 
analysis 

 

 

FRIDAY, 24 SEPTEMBER 

 

10:00 – 11:15 PLENARY SESSION 14 

Chairman: J. Beckers 
TITLE OF THE LECTURE 

10:00  TL-5 R. Engeln Vibrational kinetics of CO2 in non-thermal 

plasma: a diagnostic study 

10:45 PR-18 N. Tyutyundjiev Atmospheric variations of solar UV irradi-

ation – results of on-ground UV monitoring 

11:15 CLOSING 
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TL–3 M. Fröhlich, S. An On the principles of plasma electro-
lytic polishing  

25 

TL–4 J. Beckers, J.C.A. van Huijstee,  
B. van Minderhout, F. Medini,  
P. Blom and A.T.A. Peijnenburg 

From dusty plasma to particle con-
tamination control 

26 

TL–5 R. Engeln, B. Klarenaar, M. Damen, 
L. Martini, M. Budde 

Vibrational kinetics of CO2 in non-
thermal plasma: a diagnostic study 

27 

 
 
PROGRESS REPORTS Page 
  
PR–1 K. Thorwarth, A. Chacko,  

G. Thorwarth 
Metallization of polymers using Hi-
PIMS 

31 

PR–2 N.N. Nedyalkov Laser techniques for micro- and nano-
structure fabrication  

32 

PR–3 G. van Rooij Electrification and circularity - a 
plasma chemistry perspective 

32 

PR–4 T. Trottenberg Lab and in-flight diagnostics for elec-
tric spacecraft propulsion systems  

33 

PR–5 F. Peeters, E. Mercer, G. Raposo,  
C. van Deursen, A. van de Steeg,  
P. W. Groen, W. Bongers,  
G. van Rooij, R. van de Sanden 

Converting CO2 using microwave 
plasma: improvements for application 
on an industrial scale 

34 

PR–6 I. Ganachev, H. Nakano,  
K. Nakamura 

Non-harmonic multi-species fluid 
modelling of high-frequency dis-
charges for plasma processing  

35 

PR–7 Z. Lj. Petrović, N. Puač, S. Tomić,  
A. Petrović, N. Škoro, M. Bekić,  
D. Vučević and M. Čolić 

Plasma-activated medium potentiates 
dendritic cell-mediated anti-tumor re-
sponse in vitro  

36 

PR–8 N. Puač, N. Škoro, S. Živković,  
M. Milutinović, S. Jevremović,  
G. Malović and Z. Lj. Petrović 

Plasma treatment as a green technolo-
gy for modification of plant tissue and 
synseeds  

37 
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   Page 

PR–9 V. Schneider and H. Kersten Microprobes – small particles for 
plasma diagnostics  

38 

PR–10 R. Yakimova, I. Shtepliuk,  
K. Sarakinos, T. Iakimov,  
M. Beshkova, I.G. Ivanov,  
F. Giannazzo 

Challenges of nanostructure growth on 
dangling bond-free graphene surfaces 
on SiC 

39 

PR–11 T. C. Dias and V. Guerra Monte Carlo simulations of heavy-
particles and electron kinetics  

40 

PR–12 T. Babeva, K. Lazarova, D. Zgureva,  
M. Vasileva and S. Boycheva 

Nanocomposites from fly ash zeolites: 
synthesis, characterization and optical 
sensing applications   

41 

PR–13 S. Radovanov Simulations of ion-beam formation for 
injectors used in ion implantation 
beamline 

42 

PR–14 M. N. Tsampas, R. Sharma,  
S. Welzel, M.C.M. van de Sanden 

Plasma activated electrocatalysis for 
nitrogen fixation 

43 

PR–15 R. Panek and the COMPASS team Status of the COMPASS-U project 44 

PR–16 J. Cavalier, J. Svoboda, N. Lemoine,  
F. Brochard, S. Chouchene,  
V. Weinzettl, M. Komm,  
E. Macusova, O. Ficker, J. Cerovsky 

Recent progress on tomographic inver-
sion of single visible camera data at 
the IPP Prague 

45 

PR–17 R. Dejarnac, J. Horacek, M. Hron,  
M. Jerab, J. Adamek, S. Atikukke,  
P. Barton, J. Cavalier, J. Cecrdle,  
M. Dimitrova, E. Gauthier, M. Iafrati, 
M. Imrisek, A. Marin Roldan,  
G. Mazzitelli, D. Naydenkova,  
A. Prishvitcyn, M. Tomes,  
D. Tskhakaya, G. Van Oost, J. Varju,  
P. Veis, A. Vertkov, P. Vondracek,  
V. Weinzettl and R. Panek 

Liquid metals as plasma-facing com-
ponents in tokamak COMPASS diver-
tor  

46 

PR–18 N. Tyutyundzhiev, Ch. Angelov,  
K. Lovchinov, Hr. Nitchev,  
G. Alexieva, M. Petrov 

Atmospheric variations of solar UV 
irradiation – results of on-ground UV 
monitoring 

47 

    

CONTRIBUTED PAPERS 
 

 

ORAL PRESENTATIONS 
 

Page 

OP–1 D.M. Aceti, A. Daskalova, L. Ange-
lova, E. Filipov, A. Andreeva, A. Tri-
fonov, I. Buchvarov 

Optimization of titanium and titanium 
alloy surface properties by ultra-short 
laser pulse processing for improved 
antibacterial behavior  

51 
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OP–2 E. Filipov, L. Angelova, D. Aceti,  
A. Daskalova, V. Marinova,  
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I. Buchvarov 

Characterization of laser-processed 
graphene/chitosan 2D biofilm as po-
tential bactericidal surfaces  

52 

OP–3 L. Angelova, A. Daskalova,  
R. Mincheva, X. Carette, A. Trifonov,  
E. Filipov, D. Aceti, I. Buchvarov 

Ultra-fast laser modification of poly-
lactic acid (PLA) – towards enhanced 
biocompatibility  

53 

OP–4 K. Lovchinov, G. Alexieva,  
B. Georgieva, H. Nitchev, M. Petrov,  
B. Georgieva, N. Tyutyundzhiev 

Sensitivity study of quartz resonators 
with electrochemically-deposited ZrO2 
layers 

54 

OP–5 N. Škoro, B. Kalebić, J. Pavlović,  
J. Dikić, N. Rajić 

Regeneration of zeolite adsorbent by 
using non-equilibrium plasma 

55 

OP–6 V. Ivanov, Ts. Paunska, Kh. Tarnev 
and St. Kolev 

Magnetic-field stabilization of DC arc 
in cross gas flow  

56 

OP–7 K. D. Esmeryan and N. I. Stoimenov Studying the freezing modes of water 
droplets via soot-coated quartz-crystal 
microbalances 

57 

OP–8 N.O. Savvin, A.A. Airapetov,  
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Modification of the CODMATT stand 
ion optics system 

58 
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E. Macúšová, F. Jaulmes, K. Kovařík, 
P. Bartoň, M. Komm,  
J. Havlíček, M. Hron, R. Panek 

Feasibility of the ECRH system for 
COMPASS-Upgrade  

59 

OP–10 E. Blagoeva and B. Karkov Applying optimum settings of traffic 
lights in order to reduce harmful emis-
sions  

60 

 
 
POSTER SESSION A:  
THIN FILMS DEPOSITION. COATINGS FOR ADVANCED APPLICATIONS.  
NEW MATERIALS. 
 Page 

PA–1 R. Andreeva and D. Stoychev Improvement of the corrosion resis-
tance of electroless deposited thin ce-
rium oxides coatings on aluminium by 
phosphate sealing operations  

63 

PA–2 B. S. Blagoev, D. A. Delibatov,  
V. B. Mehandzhiev, P. Terziyska,  
P. M. Rafailov 

Optimization of atomic layer deposi-
tion of Al2O3 film as possible template 
for graphene transfer  

64 
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   Page 

PA–3 N. Minev, K. Buchkov, H. Dikov,  
I. Avramova, D. Dimitrov and  
V. Marinova 

Layer-dependent properties of PdSe2 
synthesized by thermally-assisted con-
version method 

64 

PA–4 B. Tzaneva, V. Videkov,  
A. Bankova, M. Mitov, D. Dobrev 

Formation of nanoporous AAO on 
curved surfaces 

65 
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Synthesis of NbSe2 crystals and 2D 
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66 
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Atomic layer deposition of AlN on dif-
ferent SiC surfaces 

67 

PA–7 M. Beshkova, B.S. Blagoev,  
V. Mehandzhiev, R. Yakimova,  
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V. Strijkova 

Morphological evolution of thin AlN 
films grown by atomic layer deposition 

68 

PA–8 D. Kaisheva, A. Anchev,  
V. Dunchev, B. Stoyanov,  
M. Atanasova, V. Todorov,  
M. Ormanova, S. Valkov 

Study of the structure and mechanical 
properties of electron-beam-welded 
dissimilar joints of copper and stainless 
steel with and without offset  

69 

PA–9 V. Katrova, T. Hristova-Vasileva,  
A. Atanasova, V. Strijkova,  
R. Todorov 

Optical properties of nanostructured 
Ag-Sb bimetallic films and their sur-
face-enhanced fluorescence application  

70 
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Optical properties of thin Ag-In films 
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Effect of laser annealing on the proper-
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TiO2:C films depending on the sub-
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the carbon concentration  
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Activation of silica thin films for vapor 
sensing 

73 
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B. Georgieva, T. Babeva 

Porous silica thin films for VOC sens-
ing 

74 

PA–15 M. Ormanova, G. Kotlarski,  
S. Valkov, D. Dechev,  
S. Rabadzhiyska, N. Ivanov,  
P. Petrov 

Formation and characterization of CuO 
coatings deposited by reactive magne-
tron sputtering 

74 
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REGENERATION OF ZEOLITE ADSORBENT BY USING NON-EQUILIBRIUM 
PLASMA 

 
N. Škoro1, B. Kalebić2, J. Pavlović2, J. Dikić2, N. Rajić2 

1Institute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 

2Faculty of Technology and Metallurgy, University of Belgrade, Karnegijeva 4,  
11120 Belgrade, Serbia 

3Innovation Centre of Faculty of Technology and Metallurgy, University of Belgrade,  
11120 Belgrade, Serbia 

Nowadays, all categories of fresh water, surface water, groundwater and atmospheric water, are 
exposed to various types of pollution. The most troublesome polluting compounds classified as 
persistent pollutants cannot be completely removed by using conventional water processing 
methods [1]. Antibiotics fall into this pollutant category due to their very stable molecule struc-
tures and a long-life persistence in the environment [2]. One of the effective approaches for 
treatment of water polluted by antibiotics is adsorption. Zeolite-based adsorbents have recently 
proved to have excellent performance in antibiotics removal [3]; together with their advantage 
of having a relatively simple design and cost effectiveness, they appear to be exceptional ad-
sorbents for this purpose. However, the cost of the treatment process, apart from the cost of the 
adsorbent material, also depends on its recyclability. In case of zeolites, the adsorption of anti-
biotics was found to be irreversible preventing the reuse of the spent adsorbent material. 
In this study, the use of non-equilibrium plasma processing for regeneration of spent natural 
zeolite-clinoptilolite adsorbent was investigated in order to recover its adsorption properties. 
The antibiotic ciprofloxacin was used as a model persistent pollutant. Treatments of the spent 
clinoptilolite were performed in a surface dielectric barrier discharge operating in air. High-
voltage sine signal was supplied to the square-shaped segmented upper electrode separated by 
2 mm from the lower electrode, which served as a sample holder. The simple geometry of the 
plasma source design allowed scaling up the device in order to study the effect of the electrode 
surface in the zeolite treatment. Recovery of the adsorption potential of up to 70% was 
achieved after 20 minutes of treatment in the first regeneration cycle. High recovery rates were 
also obtained in subsequent cycles showing that non-equilibrium plasma is a prospective me-
thod for recycling used adsorbent material. 
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