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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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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:

e THIN FILMS DEPOSITION

e SURFACES AND THIN FILMS PROCESSING AND ANALYSIS

e COATINGS FOR ADVANCED APPLICATIONS

e NEW MATERIALS

e PLASMA-SURFACE INTERACTION AND PLASMA DIAGNOSTICS
e GREEN TECHNOLOGIES

e 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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MONDAY, 20 SEPTEMBER

9:50
10:00 - 11:15

10:00

10:45

11:15-11:30
11:30 - 12:50

11:30

12:00

12:30

13:00
14:00 - 14:50

14:00

14:30

14:50 - 15:00
15:00 - 16:10

15:00

15:30

15:50

OFFICIAL OPENING
PLENARY SESSION 1

Chairman: R. van de Sanden

TL-1 T. Czerwiec

PR-1 K. Thorwarth

COFFEE BREAK

PLENARY SESSION 2
Chairman: T. Trottenberg

PR-2 N. Nedyalkov

PR-3 G. van Rooij

OP-1 D. M. Aceti

LUNCH

PLENARY SESSION 3
Chairman: N. Nedyalkov

PR-4 T. Trottenberg
OP-2 E. Filipov

COFFEE BREAK

PLENARY SESSION 4
Chairman: G. van Rooij

PR-5 F. Peeters

OP-3 L. Angelova

OP-4 K. Lovchinov

TITLE OF THE LECTURE

Plasma surface engineering of metals to
reach sustainable development goals

Metallization of polymers using HiPIMS

TITLE OF THE LECTURE

Laser technologies for micro- and nano-
structures fabrication

Electrification and circularity - a plasma
chemistry perspective

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

TITLE OF THE LECTURE

Lab and in-flight diagnostics for electric
spacecraft propulsion systems

Characterization of laser-processed gra-
phene/chitosan 2D biofilms as potential
bactericidal surfaces

TITLE OF THE LECTURE

Converting CO; using microwave plasma:
improvements for application on an indus-
trial scale

Ultra-fast laser modification of poly-lactic
acid (PLA) — towards enhanced biocompa-
tibility

Sensitivity study of quartz resonators with
electrochemically-deposited ZrO, layers
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TUESDAY, 21 SEPTEMBER

10:30 - 11:15

10:00
10:45

11:15-11:30

11:30 - 12:50

11:30

12:00

12:30

13:00
14:00 - 14:50

14:00

14:30

14:50 — 15:00
15:00 - 18:00

PLENARY SESSION 5
Chairman: V. Guerra
TL-2 H. Kersten
PR-6 I. Ganachev

COFFEE BREAK

PLENARY SESSION 6
Chairman: H. Kersten

PR-7 Z. Petrovic
PR-8 N. Puac

OP-5 N. Skoro
LUNCH

PLENARY SESSION 7
Chairman: N. Puac
PR-9 V. Schneider

OP-6 V. lvanov

COFFEE BREAK
POSTER SESSION A

WEDNESDAY, 22 SEPTEMBER

10:00 - 11:15

10:00

10:45

11:15-11:30
11:30 - 12:50

PLENARY SESSION 8
Chairman: R. Engeln

TL-3 M. Froehlich

PR-10 R. Yakimova

COFFEE BREAK

PLENARY SESSION 9
Chairman: R. Yakimova

TITLE OF THE LECTURE

History of gas-discharge physics

Non-harmonic multi-species fluid model-
ling of high-frequency discharges for plas-
ma processing

TITLE OF THE LECTURE

Plasma-activated medium potentiates den-
dritic cell-mediated anti-tumor response in
vitro

Plasma treatment as a green technology for
modification of plant tissue and synseeds

Regeneration of zeolite adsorbent by using
non-equilibrium plasma

TITLE OF THE LECTURE

Microprobes — small particles for plasma
diagnostics

Magnetic-field stabilization of DC arc in
cross gas flow

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

TITLE OF THE LECTURE

On the principles of plasma electrolytic po-
lishing

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

TITLE OF THE LECTURE
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11:30

12:00

12:30

13:00

14:00 — 14:50

14:00

14:30

14:50 - 15:00
15:00 - 18:00

PR-11 V. Guerra

PR-12 Tsv. Babeva

OP-7 K. Esmerian

LUNCH

PLENARY SESSION 10
Chairman: Z. Petrovic

PR-13 S. Radovanov

OP-8 N. Sawvin

COFFEE BREAK
POSTER SESSION B

THURSDAY, 23 SEPTEMBER

10:00 - 11:15

10:00

10:45

11:15-11:30
11:30 - 12:50

11:30
12:00

12:30

13:00

PLENARY SESSION 11
Chairman: T. Czerwiec

TL-4 J. Beckers

PR-14 R. van de Sanden

COFFEE BREAK

PLENARY SESSION 12
Chairman: R. Dejarnac

PR-15 R. Panek
PR-16 J. Cavalier

OP-9 M. Farnik

LUNCH

Monte Carlo simulations of heavy-particle
and electron kinetics

Nanocomposites from fly ash zeolites: syn-
thesis, characterization and optical sensing
applications

Studying the freezing modes of water drop-
lets via soot-coated quartz-crystal micro-
balances

TITLE OF THE LECTURE

Simulations of ion-beam formation for in-
jectors used in ion implantation beamlines

Modification of the CODMATT stand ion
optics system

Plasma-surface interaction and plasma di-
agnostics. Green technologies. Modelling
and computer simulation

TITLE OF THE LECTURE

From dusty plasma to particle contamina-
tion control

Plasma-activated electrocatalysis for nitro-
gen fixation

TITLE OF THE LECTURE

Status of the COMPASS-U project

Recent progress on tomographic inversion
of single camera data at the IPP.CR

Feasibility of the ECRH system for COM-
PASS Upgrade



FRIDAY, 24 SEPTEMBER

10:00 — 11:15

10:00

10:45

11:15

PLENARY SESSION 14
Chairman: J. Beckers
TL-5 R.Engeln

PR-18 N. Tyutyundjiev

CLOSING
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14:00 - 14:50 PLENARY SESSION 13 TITLE OF THE LECTURE
Chairman: R. Panek

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

TITLE OF THE LECTURE

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

Atmospheric variations of solar UV irradi-
ation — results of on-ground UV monitoring
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ABSTRACTS

TOPIC LECTURES

TL-1

TL-2

TL-3

TLA4

TL-5

T. Czerwiec

H. Kersten, J. Cipo
M. Fréhlich, S. An

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

R. Engeln, B. Klarenaar, M. Damen,
L. Martini, M. Budde

PROGRESS REPORTS

PR-1

PR-2

PR-3

PR-4

PR-5

PR-6

PR-7

PR-8

K. Thorwarth, A. Chacko,
G. Thorwarth

N.N. Nedyalkov
G. van Rooij
T. Trottenberg

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

|. Ganachev, H. Nakano,
K. Nakamura

Z. L. Petrovié, N. Puag, S. Tomic,
A. Petrovi¢, N. Skoro, M. Beki¢,
D. Vugevié and M. Coli¢

N. Puag, N. Skoro, S. Zivkovié,
M. Milutinovié, S. Jevremovic,
G. Malovi¢ and Z. Lj. Petrovi¢

Plasma surface engineering of metals
to reach sustainable development
goals

History of gas-discharge physics

On the principles of plasma electro-
Iytic polishing

From dusty plasma to particle con-
tamination control

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

Metallization of polymers using Hi-
PIMS

Laser techniques for micro- and nano-
structure fabrication

Electrification and circularity - a
plasma chemistry perspective

Lab and in-flight diagnostics for elec-
tric spacecraft propulsion systems

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

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

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

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

Page
23

24
25

26

27

Page
31

32

32

33

35

36

37



Twenty-second International Summer School VEIT

20 — 24 September 2021, Sozopol, Bulgaria

Page
V. Schneider and H. Kersten Microprobes — small particles for 38
plasma diagnostics
R. Yakimova, I. Shtepliuk, Challenges of nanostructure growth on 39
K. Sarakinos, T. lakimov, dangling bond-free graphene surfaces
M. Beshkova, I.G. lvanov, on SiC
F. Giannazzo
T. C. Dias and V. Guerra Monte Carlo simulations of heavy- 40
particles and electron kinetics
T. Babeva, K. Lazarova, D. Zgureva, = Nanocomposites from fly ash zeolites: 41
M. Vasileva and S. Boycheva synthesis, characterization and optical
sensing applications
S. Radovanov Simulations of ion-beam formation for 42
injectors used in ion implantation
beamline
M. N. Tsampas, R. Sharma, Plasma activated electrocatalysis for 43
S. Welzel, M.C.M. van de Sanden nitrogen fixation
R. Panek and the COMPASS team Status of the COMPASS-U project 44
J. Cavalier, J. Svoboda, N. Lemoine,  Recent progress on tomographic inver- 45
F. Brochard, S. Chouchene, sion of single visible camera data at
V. Weinzettl, M. Komm, the IPP Prague
E. Macusova, O. Ficker, J. Cerovsky
R. Dejarnac, J. Horacek, M. Hron, Liquid metals as plasma-facing com- 46
M. Jerab, J. Adamek, S. Atikukke, ponents in tokamak COMPASS diver-
P. Barton, J. Cavalier, J. Cecrdle, tor
M. Dimitrova, E. Gauthier, M. lafrati,
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
N. Tyutyundzhiev, Ch. Angelov, Atmospheric variations of solar UV 47
K. Lovchinov, Hr. Nitchev, irradiation — results of on-ground UV
G. Alexieva, M. Petrov monitoring
CONTRIBUTED PAPERS
ORAL PRESENTATIONS Page

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

fonov, |. Buchvarov

Optimization of titanium and titanium 51
alloy surface properties by ultra-short

laser pulse processing for improved
antibacterial behavior
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E. Filipov, L. Angelova, D. Aceti,
A. Daskalova, V. Marinova,

D. Karashanova, A. Trifonov,

I. Buchvarov

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

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

N. Skoro, B. Kalebi¢, J. Pavlovié,

J. Diki¢, N. Raji¢

V. lvanov, Ts. Paunska, Kh. Tarnev
and St. Kolev

K. D. Esmeryan and N. I. Stoimenov

N.O. Savvin, A.A. Airapetov,
L.B. Begrambekov, A.V. Grunin,
N.A. Puntakov

M. Farnik, O. Bogar, A. Casolari,

E. MacusSova, F. Jaulmes, K. Kovarik,
P. Barton, M. Komm,

J. Havli¢ek, M. Hron, R. Panek

OP-10 E. Blagoeva and B. Karkov

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

PA-1

PA-2

R. Andreeva and D. Stoychev

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

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

Sensitivity study of quartz resonators
with electrochemically-deposited ZrO,
layers

Regeneration of zeolite adsorbent by
using non-equilibrium plasma

Magnetic-field stabilization of DC arc
in cross gas flow

Studying the freezing modes of water
droplets via soot-coated quartz-crystal
microbalances

Modification of the CODMATT stand
ion optics system

Feasibility of the ECRH system for
COMPASS-Upgrade

Applying optimum settings of traffic
lights in order to reduce harmful emis-
sions

Improvement of the corrosion resis-

tance of electroless deposited thin ce-
rium oxides coatings on aluminium by
phosphate sealing operations

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

Optimization of atomic layer deposi-
tion of Al,O3 film as possible template
for graphene transfer

Page
52

53

54

55

56

S7

58

59

60

Page
63

64
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Page
PA-3 N. Minev, K. Buchkov, H. Dikov,  Layer-dependent properties of PdSe; 64
I. Avramova, D. Dimitrov and synthesized by thermally-assisted con-
V. Marinova version method
PA-4  B. Tzaneva, V. Videkov, Formation of nanoporous AAO on 65
A. Bankova, M. Mitov, D. Dobrev  curved surfaces
PA-5 D. Dimitrov, I. Dionisiev, Synthesis of NbSe, crystals and 2D 66
H. Dikov, V. Marinova materials
PA-6 M. Beshkova, P. Deminskyi, Atomic layer deposition of AIN on dif- 67
C.-W Hsu, I. Shtepliuk, ferent SiC surfaces
I. Avramova, R.Yakimova and
H. Pedersen
PA-7 M. Beshkova, B.S. Blagoev, Morphological evolution of thin AIN 68
V. Mehandzhiev, R. Yakimova, films grown by atomic layer deposition
B. Georgieva, I. Avramova,
P. Terziyska, D. Kovacheva,
V. Strijkova
PA-8 D. Kaisheva, A. Anchev, Study of the structure and mechanical 69
V. Dunchev, B. Stoyanov, properties of electron-beam-welded
M. Atanasova, V. Todorov, dissimilar joints of copper and stainless
M. Ormanova, S. Valkov steel with and without offset
PA-9 V. Katrova, T. Hristova-Vasileva,  Optical properties of nanostructured 70
A. Atanasova, V. Strijkova, Ag-Sb bimetallic films and their sur-
R. Todorov face-enhanced fluorescence application
PA-10 R. Todorov, V. Katrova, Optical properties of thin Ag-In films 71
A. Atanasova, T. Hristova- as UV plasmon active materials for
Vasileva, V. Strijkova surface-enhanced fluorescence applica-
tions
PA-11 M.E. Koleva, A.O. Dikovska, Effect of laser annealing on the proper- 72
N.N. Nedyalkov ties of Ag/ZnO nanostructures
PA-12 D. Karaivanova, P. Terzijska, Structural and optical properties of thin 72
N.E. Stankova, G. Avdeev, TiO,:C films depending on the sub-
D. Karashanova, B. Georgieva, strate-erosion zone radial distance and
E. Valcheva and T. Milenov the carbon concentration
PA-13 R. Georgiev, V. Pavlov, Activation of silica thin films for vapor 73
B. Georgieva, T. Babeva sensing
PA-14 R. Georgiev, Y. Chorbadzhiyska, Porous silica thin films for VOC sens- 74
B. Georgieva, T. Babeva ing
PA-15 M. Ormanova, G. Kotlarski, Formation and characterization of CuO 74

S. Valkov, D. Dechev,
S. Rabadzhiyska, N. Ivanov,
P. Petrov

coatings deposited by reactive magne-
tron sputtering
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PA-16

PA-17

PA-18

PA-19

PA-20

PA-21

PA-22

PA-23

PA-24

PA-25

PA-26

PA-27

PA-28

S. Rabadzhiyska, M. Ormanova,
S. Valkov, D. Dechev,
P. Terziyska, P. Petrov

S. Valkov, S. Rabadzhiyska,
M. Ormanova, D. Dechev,
N. Ivanov, P. Petrov

G. Kotlarski, M. Ormanova,
S. Valkov, N. lvanov, D. Dechev,
P. Petrov

V. Safonov, A. Zykova, J. Steller,
T. Seremak, N. Donkov

N. Donkov, A. Zykova,
V. Safonov, S. Dudin, S. Yakovin,
A. Goltsev, T. Dubrava

T. Cholakova, L. Kolaklieva,
Ch. Bahchedjiev, V. Chitanov,
St. Kolchev, R. Kakanakov

V. Chitanov, St. Kolchev,

T. Cholakova, L. Kolaklieva,
R. Kakanakov, Ch. Pashinski,
N. Hristeva

E. Belina, V. Mankov, H. Kisov,
T. L. Dimitrova, G. Dyankov

G. Marinov, G. Milushev,
M. Vasileva, V. Strijkova and
T. Babeva

G. Atanasova, T. Dilova,
A. Og. Dikovska, Ru. G. Nikov,
N. N. Nedyalkov

J. Mickovski, B. Napoleonov,
D. Petrova, D. Dimitrov and
V. Marinova

T.R. Tasheva, S.S. Slavov

K. Starbova, V. Georgieva,
N. Starbov, P. Stefanov,
B. Georgieva, J. Lazarov

Study of the structure, morphology and
optical properties of HfO, coatings de-
posited on microscopic glasses

Electron-beam surface alloying of Al
alloys with Nb films

Formation and characterization of Ti-
Ta intermetallic coatings formed by
electron-beam surface alloying

Comparative analysis of cavitation
erosion of Cr-C carbide coatings de-
pending on the carbon content

Surface treatment of magnetron-
sputtered tantalum pentoxide coatings
and its effect on the phenotype and
function of immune cells in vitro

Characterization of multilayer CA-
PVD TiCN/ZrCN coatings with differ-
ent bilayer thickness

Low-temperature quaternary hard coat-
ing with Cr- to Ti-based transition
composition

Spectral readout of SPR excited in dif-
fraction grating

Tuning the properties of electrosprayed
zinc oxide films through annealing in
air

Improving the gas-sensing properties
of Zn0:Zn,TiOs composite sensor by
light irradiation

Crystal growth and characterization of
topological insulators

Comparison of the structural and die-
lectric  characteristics of  non-
conventional oxide glasses

Quartz-crystal microbalance sensor for
NO: detection based on electrospun
amorphous titanium oxide fibers
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PA-29 R. Angelova, L. Slavov, New materials based on biogenic iron 86
B. Blagoev, Ch. Ghelev, hydroxides for applications in electron-
D. Kovacheva, M. lliev, ics and biotechnology
V. Groudeva and I. Nedkov
PA-30 Z. Slavkova, J. Genova, Ag nanoparticles synthesis and their 87
H. Chamati, V. Boev implementation in lipid structures
PA-31 S. Marinov, V. Vachkov, I. Ivanov Double-discharge plasma system for 87
and Zh. Kiss’ovski deposition of carbon nanostructures
PA-32 V. Vassileva, K. Vutova, Extraction of accompanying metals 88
M. Markov through electron-beam refining of cop-
per
PA-33 S. Slavov, M. Noncheva, Dielectric properties of monophase po- 89
T. Peicheva, Z. Jiao, R. Harizanova lycrystalline bismuth titanate pyroch-
lore (Bi,Ti,O;) ceramics and glass-
ceramics
PA-34 V. Mantareva, A. Gisbrecht, Role of metals in the optical properties 90
P. Hristov, M. Durmus, I. Angelov  of photosensitive materials
PA-35 E. Taskova, E. Alipieva, S. Kolev,  Coherent optical spectroscopy charac- 091
T. Koutzarova and D. Brazhnikov terization of the magnetic properties of
oriented Fe3O,4 nanoparticles
PA-36 B. Georgieva, S. Kolev, Effect of cation substitutions in Y-type 92

K. Krezhov, Ch. Ghelev,

D. Kovacheva, B. Vertruyen,

R. Closset, L.-M. Tran, M. Babij,
A.J. Zaleski, T. Koutzarova

POSTER SESSION B:

PLASMA-SURFACE

hexaferrites on the magnetic phase
transitions

TECHNOLOGIES. MODELLING AND COMPUTER SIMULATION

J. Schleitzer, V. Schneider and
H. Kersten

J. P. Gunn

M. Dimitrova, Tsv. K. Popov,

J. Havlicek, K. Bogar, J. Varju,

E. Hasan, R. Dejarnac, J. Stockel,
M. Imrisek, M. Hron, R. Panek
and the COMPASS tokamak team

Sheath diagnostic in a dual-frequency
CCREF discharge by optically trapped
microparticles

Self consistent modelling of plasma
between emissive tungsten electrodes

Experimental observations of local
plasma parameters in the COMPASS
divertor in NBI-assisted L-mode
plasmas

INTERACTION AND PLASMA DIAGNOSTICS. GREEN
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PB-10

PB-12

PB-13

Ilko Rusinov

M. Dimitrova, Tsv. K. Popov,

J. Kovacic, P. Ivanova,

T. Gyergyek, U. Losada,

R. Dejarnac, J. Stockel,

C. Hidalgo, M. Hron, R. Panek and
the COMPASS tokamak team

M. Dimitrova, J. P. Gunn,

J. Cavalier, R. Dejarnac,

J. Adamek, P. VVondracek,

V. Weinzettl, M. Hron, R. Panek
and the COMPASS team

M. Dimitrova, J. Gerardin,
A. Podolnik, V. Balner, V.
Weinzettl, I. Duran, R. Dejarnac

I. Rusinov

A. Andreev, J. Imgrunt, N. Pulkin,
V. Braun, |. Dittmar, U. Teubner

N. Videnov, N. Greenberg,

R. Rademacher, M. L. Day,

A. Binai-Motlagh, M. Sabooni,
V. Frey, E. Durso-Sabina,

C. Senko, K. R. Islam

H. Ben Salah, H. Bahri, A. Hocini,
|. Zagaar

Ts. Evgenieva, V. Anguelov,
L. Gurdev

Ts. Evgenieva, L. Gurdeyv,
E. Toncheva, T. Dreischuh

Investigation of the diffusion losses of
0zone in air at atmospheric pressure

Triple-probe technique in magnetized
plasmas

Heat-flux determination in the COM-
PASS tokamak divertor using differ-
ent diagnostics

Concept for embedded probe diagnos-
tics on Compass-U

A photon-counting system for gated
optical measurements

Femtosecond laser pulse nano-
structuring of metal targets in vacuum
for interaction efficiency enhance-
ment

Vacuum and optical design for an
open-access trapped ion gquantum in-
formation processor

Design of nano-size structure-based
plasmonic biosensor for biochemical
applications

Cirrus-cloud conditioned ratio of mul-
tiple-to-single backscatter atmospher-
ic phase functions

Recognition of aerosol types during
different aerosol events over Sofia,
Bulgaria, using sun photometer and
satellite data on the aerosol optical
depth and AngstrOm exponent
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PB-14 Ts. Evgenieva, N. Kolev, Investigation of some aerosol field 106
P. Savov, L. Gurdev, I. Grigorov,  characteristics over Sofia, Bulgaria,
T. Dreischuh using contact and passive-remote-
sensing methods and instruments
PB-15 S. Lazarova, V. Ivanov, Conversion of CO;, in a stabilized 107
S. lordanova, Ts. Paunska, low-current arc discharge at atmos-
N. Georgiev, St. Kolev pheric pressure
PB-16 N. Tyutyundzhiev , Ch. Angelov, Experimental results on the perfor- 107
K. Lovchinov, Hr. Nitchev, mance of a photovoltaic heat pump
G. Alexieva, M. Petrov with PCM/water thermal storage
PB-17 |. Zegaar, A. Hocini, H. Ben Salah, Plasmonic band-pass filter based on 108
H. Bahri MIM waveguide couple with cavity
resonator
PB-18 O. Nedybaliuk, A. Poliakov, System with narrow-aperture rotating 109
A. Nedybaliuk gliding discharge
PB-19 O. Nedybaliuk, I. Byshovyi, Influence of low-temperature plasma 110
D. Shchur of DBD on plant seed germination
PB-20 R. Gergova, M. Sendova- Investigation of performance losses of 111
Vassileva, G. Popkirov, Hr. Dikov, different origin in organic bulk hete-
G. Grancharov rojunction solar cells synthesized in
ambient environment
PB-21 Ts. Karadzhov, L. Lazov, Sensors and methods for measuring 111
I. Balchev laser power and energy
PB-22 V. Vasilev, S. lordanova, Conversion of CO; in pulsed arc dis- 112
St. Kolev charge
PB-23 Z.Peshev, A. Deleva, Vertical and near-horizontal scanning 113
A. Chaikovsky, V. Pescherenkov, lidar observations of aerosol loads
L. Vulkova, T. Dreischuh over Sofia, Bulgaria, in the presence
of Saharan dust
PB-24 V. Pencheva, S. Penchev, On some aspects of lidar employing 114
T. Dreischuh high-power broadband laser diode for
remote sensing of atmospheric CH,
PB-25 L. Lazov, N. Angelov, Laser marking on aluminum: Compu- 115
I. Draganov, E. Teirumnieks, tational and experimental investiga-
I. Balchev tions
PB-26 V. Stefanova, K. Vutova, Thermodynamic analysis of the 115
V. Vassileva processes of electron-beam melting
and refining of copper
PB-27 T. Apostolova Ultrafast optical breakdown of silicon 116
PB-28 S. Kolev, D. Karaivanova, Simulation of the IR spectrum of a 117

V. Atanasov and T. Milenov

hydroxychloroquine-Zn complex
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PB-30

PB-31

PB-32

PB-33

PB-34

PB-35

P. Tsonev, V. lvanov, St. Kolev,

Kh. Tarnev and Ts. Paunska

V. Vachkov, Zh. Kiss’ovski

V. Vachkov, S. Marinov, G. Popov

and Zh. Kiss’ovski

E. Koleva, V. Vassileva,
K. Vutova, L. Koleva,
T. Tsonevska

E. Koleva, L. Koleva,
D. Trushnikov, G. Kolev,
Z. Petrova

H. Galeva, T. Uzunov,
Y. Sofronov , G. Todorov

B. Karkov and E. Blagoeva

POSTER SESSION C:
SURFACES AND THIN-FILMS PROCESSING AND ANALYSIS

S. Valkov, M. Ormanova,

D. Dechev, N. Ivanov. P. Petrov

N. Angelov, L. Lazov,
E. Teirumnieks

N. Nedyalkov, T. Dilova,
A. Dikovska, Ru. Nikov,
M. Koleva

B. Georgieva, K. Lovchinov,
G. Alexieva, V. Strijkova,
H. Nitchev, M. Petrov

B. Napoleonov, Y. Mickovski,
D. Petrova, V. Marinova,

V. Videva, B. Blagoev and

D. Dimitrov

Turbulent flow influence on the dis-
charge parameters of a magnetically-
stabilized gliding arc discharge

Simulation of a capacitor with gra-
phene electrodes

Optimization of field applicator of
planar plasma system

Model-based multi-criterion optimiza-
tion in electron-beam melting and re-
fining of copper

Multicriteria optimization strategies
for electron-beam welding process

Comparison of the accuracy of intra-
oral versus laboratory scanners used
in contemporary dental practice

Remote control of the traffic light sys-
tem in compliance with the Covid-19
restrictions

Duplex surface modification of tool
steels — deposition of WN films and
subsequent electron-beam treatment

Investigation of the influence of the ras-
ter step and the overlap coefficient on
the laser marking of C55 steel

Laser-induced micro- and nanostructur-
ing of nitride ceramics

Structural and optical properties of elec-
trochemically-nanostructured ZnO films
deposited at different temperatures

Tuning the optical properties of ALD
aluminium-doped ZnO thin films
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PC—6 I. K. Kostadinov, Theoretical and experimental study on 129
T. P. Chernogorova, precise microprocessing of conductors,
D. N. Astadjov, S. I. Slaveeva, semiconductors and dielectrics by high-
G. P. Yankov, K. A. Temelkov power high-beam-quality laser radiation
in the visible spectral range
PC-7 I. K. Kostadinov, Theoretical and experimental study on 130
T.P. Chernogorova, S. I. Slaveeva, precise microprocessing of materials
G. P. Yankov, K. A. Temelkov and biological tissues by high-power
diffraction-limited laser radiation in the
middle-infrared spectral range
PC-8 A. Daskalova, M. Ahlhelm, Functionalization of freeze-foaming de- 131
L. Angelova, E. Filipov, rived Zr-based 3D scaffolds via femto-
A. Trifonov, I. Buchvarov second laser processing for application
in bone-tissue engineering
PC-9 R. Gergova, K. Lovchinov, Deposition temperature influence on the 132
G. Marinov, R. Georgiev, structural and optical properties of na-
M. Petrov, H. Nitchev nostructured ZrO, films obtained by an
electrochemical process
PC-10 K. Lazarova, K. Lovchinov, Characterization (structural and optical) 133
P. lvanov, G. Alexieva, of electrochemically-deposited ZrO,
H. Nitchev, M. Petrov layers
PC-11 L. Lazov, K. Bulavskis, Experimental studies of the operating 134
I. Adijans, N. Angelov, parameters for the process of laser abla-
E. Teirumnieks, I. Balchev tion of dielectric coatings
PC-12 Ru. G. Nikov, N. N. Nedyalkov, Laser annealing of bimetal porous struc- 134
A. Og. Dikovska, K. Grochowska tures produced by PLD in open air
PC-13 D. Spassov, A. Paskaleva, Electrical characterization of memory 135
T. Stanchev, Tz. Ivanov capacitors for non-volatile memory ap-
plications based on nanolaminated
HFO,/Al,O3 and Al-doped HFO, stacks
PC-14 D. Miano, D. M. Aceti, Enhanced hydrophobicity of a PDMS 136
M. P. De Santo, F. Ciuchi, thin layer via ultrashort laser processing
A. Daskalova, A. Trifonov,
I. Buchvarov
PC-15 M. Milanova, V. Donchev, Effect of the growth temperature on ni- 137
S. Georgiev, K. Kirilov trogen incorporation into GaAsN during
liquid-phase epitaxy
PC-16 Ro. Nikov, N. Nedyalkov, Nanosecond laser ablation of nitride ce- 137
D. Karashanova ramics in liquid
PC-17 Y. Karmakov, A. Paskaleva, Depth profiling of ultrathin 138

D. Spassov

(HfO,)/(Al,0O3) nanolaminates by ellip-
sometry
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PC-23

I. Kostic, K. Vutova, A. Bencuro-
va, A. Konecnikova, E. Koleva,
R. Andok

D. Dimov, I. Avramova,

G. Avdeev, E. Valcheva,

D. Karashanova, B. Georgieva,
D. Karaivanova, S. Kolev and
T. Milenov

R.E. Gafarov, V.V. Shekhovtsov,
O.G. Volokitin

G. Yankov, E. lordanova,
N. E. Stankova

E. lordanova, G. Yankov,

A. Daskalova, A. Dikovska,

L. Angelova, D. Aceti, E. Filipov,
B. Calin, M. Zamfirescu

S.1. Boyadjiev, S. Mihaiu,
I. Atkinson, V. Georgieva,
P. Rafailov, L. Vergov,
I.M. Szilagyi

POST DEADLINE CONTRIBUTION

PB-36

D. Yordanova, K. Temelkov

Comparative study of the sidewall shape
and proximity effect of negative elec-
tron beam resists maN-2400 and ARN-
7520

Chemical modification of different mi-
cro- and nano-sized carbon phases

Modeling the development of the melt-
ing zone of a hollow aluminum micro-
sphere

Modification and activation of the sur-
face of medical grade PDMS after irrad-
iation by ultrashort laser pulses

Geometry effect on the functionalization
of 3D-printed fibrous scaffolds and thin
biopolymer films via laser patterning for
regenerative medicine purposes

Li/Ni- and Ni- doped ZnO Sol-gel
grown thin films for gas sensors

Modelling of multiple hollow-cathode
discharge tube configuration
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ON THE PRINCIPLES OF PLASMA
ELECTROLYTIC POLISHING

M. Frohlich, S. An

, 2

TOPIC LECTURES



Twenty-second International Summer School VEIT 55
20 — 24 September 2021, Sozopol, Bulgaria

OP-5

REGENERATION OF ZEOLITE ADSORBENT BY USING NON-EQUILIBRIUM
PLASMA

N. Skoro', B. Kalebi¢?, J. Pavlovi¢?, J. Diki¢?, N. Raji¢?

YInstitute of Physics, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia
’Faculty 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.

Acknowledgments: This research was supported by the EU Horizon 2020 Marie Sktodowska-
Curie action MSCA-ITN-2018-812880 Nowelities.
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