S2PAM13 - 13. Studentska
védecka konference fyziky
pevnych latek, fotoniky a
materiali

Prehled prispévku

https://indico.fjfi.cvut.cz/e/314



S2PAM13 - 13. St... / Prehled prispévki Alternative Methods of Fractal An...

ID prispévku: 1 Typ: Neni specifikovano

Alternative Methods of Fractal Analysis
streda 4. zari 2024 14:50 (35 minut)
The presentation is focused on two original unbiased estimation techniques which are suitable for
2D and 3D image analysis. The first method is focused on the unbiased estimation of correlation
dimension which is based on the Fourier image of given point set and its averaged power spectrum

over all rotations in the Hilbert space. The second method is focused on the unbiased estimation
of Renyi dimension using modified Renyi entropy and point neighborhood degeneracy.

Hlavni autor: KUKAL, Jaromir (FNSPE CTU in Prague)
Prednasejici: KUKAL, Jaromir (FNSPE CTU in Prague)

Zarazeni sekce: Simulations and statistical analysis

January 22, 2025 Strana 1



S2PAM13 - 13. St... / Prehled prispévki Statistical Analysis of Diffusion ov ...

ID prispévku: 2 Typ: Neni specifikovano

Statistical Analysis of Diffusion over Fractal Sets

streda 4. zari 2024 15:25 (25 minut)

The work focusses on a statistical analysis of fractal diffusion and the estimation of fractal dimen-
sions. We begin by introducing diffusion over fractal sets as subdiffusive anomalous diffusion
characterised by statistical moments and return probability. We present butterfly diffusion and
the constrained convolution schema, innovative approaches for analysis and numerical modelling.
The results discussed offer significant insights for both theoretical research and practical use.

Hlavni autor: GASPAR, Frantisek
Piednasejici: GASPAR, Frantisek

Zarazeni sekce: Simulations and statistical analysis
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Advances in signal processing, automation and
construction of the transient grating spectroscopy

utery 3. zari 2024 15:10 (25 minut)

Transient grating spectroscopy (TGS) is a non-destructive and non-contact optoacoustic method
used to measure the elastic and thermal properties of solid materials. TGS can be used to mea-
sure samples over a wide range of temperatures. However, our TGS in its current design is not
optimal for high and low temperature measurements with sample rotation. The new TGS design,
measurement automation and signal pre- and post-processing will be presented.

Hlavni autor: KUSNIR, Jakub (Katedra inZenyrstvi pevnych latek, Fakulta jaderné a fyzikalné in-
zenyrska, Ceské vysoké uceni technické v Praze)

Spoluautori: SEINER, Hanus (Institute of Thermomechanics, Czech Academy of Sciences); SEDLAK,
Petr; GRABEC, Tomas

Piednasejici: KUSNIR, Jakub (Katedra inzenyrstvi pevnych latek, Fakulta jaderna a fyzikalné in-
zenyrska, Ceské vysoké uceni technické v Praze)

Zarazeni sekce: Simulations and modelling
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Studium vlivu depozicnich parametri na vlastnosti
tenkych vrstev vysokoteplotnich supravodici
pripravenych metodou IJD

streda 4. zari 2024 11:00 (25 minut)

V této praci jsme se zaméfrili na pfipravu a charakterizaci tenkych vrstev vysokoteplotnich supravodi¢t
YBCO ptipravenych metodou IJD. V ramci vyzkumu jsme pfipravili celkem 11 vzorkd ve dvou
sériich, lisicich se pouzitym materialem substratu: MgO a SrTiOs. Jednotlivé vzorky v ramci série
se lisily teplotou substratu béhem depozice. Ta se pohybovala mezi 480~°C a 530~°C pro MgO sérii

a mezi 495~°C a 515~°C pro SrTiO3 sérii.

Analyza tloustky vrstev odhalila silnou zavislost rychlosti ristu vrstvy na depozi¢nim tlaku. Tloustka
pfipravenych vrstev se pohybovala mezi 600~nm a 1400~nm.

Kvalitativni fazova analyza odhalila pfitomnost fazi YBa,Cu3Og a YoBaCuOs a po prezihani vzork
byla u vSech vzorku nalezena také supravodiva faze YBagCusOr_,.

Méfeni elektrickych vlastnosti potvrdilo supravodivy charakter vybranych vzorku s kritickou teplo-
tou v rozmezi od 70~K a 85~K.

Hlavni autofi: SKOCDOPOLE, Jakub (CTU FNSPE); JUZA, Michal (FJFI CVUT v Praze)
Piednasejici: JUZA, Michal (FJFI CVUT v Praze)

Zarazeni sekce: Preparation techniques and analysis
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When crystal structure determination gets
challenging

Ctvrtek 5. zari 2024 9:50 (35 minut)

Crystal structure analysis by diffraction methods is a standard, robust technique, that allows the
solution of most new crystalline materials. It works even when the data suffers from systematic
and statistical errors. However, some cases can be more challenging, and standard approaches do
not easily solve the problem at hand. In this talk, we will show some examples of challenging
structures that require a few advanced tools and a deeper understanding of crystallography.

Hlavni autor: Dr. ANTUNES CORREA, Cinthia (Fyzialni Gstav AV CR, v. v. i.)
Pfednasejici: Dr. ANTUNES CORREA, Cinthia (Fyzialni dstav AV CR, v. v. i.)

Zaiazeni sekce: Preparation techniques and analysis
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Simulace v nanofotonice

Ctvrtek 5. zari 2024 11:10 (35 minut)

Pocitacové simulace v nanofotonice jsou nezbytnym nastrojem pro navrh a analyzu optickych sys-
téml na nanometrické skale, kde analytické metody Casto selhavaji kvuli slozZitosti interakei svétla
s nanostrukturami. Tento pfispévek se zaméfuje na kli¢ové tlohy simulaci v nanofotonice, jako
je Sifeni, lokalizace a rozptyl svétla. Tyto tlohy jsou feSeny numerickymi metodami zalozenymi
na fe$eni Maxwellovych rovnic, pfi¢emz bylo vyvinuto mnoho pokro¢ilych technik, coz je vysled-
kem potfeby fesit Sirokou $kalu specifickych problému, které nelze efektivné zvladnout jednou
univerzalni metodou. Predstavime zékladni principy nejpouzivanéjsich metod, popiseme jejich

numerické vlastnosti a ukazeme jejich implementaci v modernich softwarovych nastrojich.

Hlavni autofi: KWIECIEN, Pavel; RICHTER, Ivan (Czech Technical University in Prague, FN-
SPE)

Prednasejici: KWIECIEN, Pavel

Zarazeni sekce: Advanced materials
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Optimisation of deposition parameters of lonised Jet
Deposition (IJD) created Titanium nitride thin films
Ctvrtek 5. zari 2024 9:25 (25 minut)
Titanium nitride is often used as a protective coating due to its hardness. Ionized jet deposition
has a potential to improve and diversify ways of making TiN thin films. We optimised the nitrogen
pressure in the IJD chamber to suppress concentration of titanium oxide in films. We manufactured

a set of films using different deposition pressures. Based on the XRD data, higher gas pressure is

preferable. In contrast, lower gas pressure contributes to higher film growth, based on AFM data.

Hlavni autor: KOLAR, Martin
Spoluautor: SKOCDOPOLE, Jakub
Piednasejici: KOLAR, Martin

Zaiazeni sekce: Preparation techniques and analysis
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X-ray diffraction analysis of additively manufactured
AlISi10Mg alloy

patek 6. zari 2024 11:45 (25 minut)

The paper deals with the analysis of residual stresses of additively manufactured AlSi10Mg alloy
samples. The influence of the 3D printing strategy of the SLM (Selective Laser Melting) technology
was proofed by X-ray diffraction. The phase analysis identified the intermetallic phase Mg2Si in
addition to the major phases (solid solutions of Al and Si). The inhomogeneities of tensile residual
stresses around the circumference of the tested samples were analyzed. Areas of steep changes in
residual stresses (especially tensile) can be potential areas for crack initiation. Inherent anisotropy
was studied by tracing the plasticity surface from which a yield stress of 160 MPa was determined.
After tracing, a decrease in tensile residual stresses was observed.

Hlavni autor: CAPEK, Jifi
Spoluautor: TROJAN, Karel
Piednasejici: CAPEK, Jii

Zaiazeni sekce: XRD analysis
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Optimization of 3D printing parameters to minimize
residual stresses in maraging steel

patek 6. zari 2024 10:55 (25 minut)

Fatigue crack initiation and propagation play an important role in fatigue properties, where they
are shown to be strongly associated also with macroscopic residual stresses (RS). During additive
manufacturing using the selective laser melting technology, a complex residual stress distribution
is created that can significantly affect the printing itself and also the mechanical properties of
the final product. The magnitude of these stresses may even approach the yield strength of the
material. Thus, research has been carried out to optimize 3D printing parameters to minimize
residual stresses in MS1 maraging steel. Macroscopic RS were determined using X-ray diffraction
and hole drilling. It was found that the preheating temperature of the build platform significantly
affects the residual stresses, especially in the vicinity of the building platform. For both samples,
the tensile residual stresses near the surface still dominate, but a rapid decrease in residual stresses
can be observed for the sample with platform preheating to 120°C.

Hlavni autor: TROJAN, Karel (FJFI, CVUT v Praze)

Spoluautofi: ZETKOVA, Ivana (RTI, ZCU v Plzni); SIKA, Jifi (RTI, ZCU v Plzni); CAPEK, Jiti
(FJFL, CVUT v Praze); Prof. GANEV, Nikolaj (FJFI, CVUT v Praze); THURNVALD, Petr (RTI, ZCU v
Plzni)

Piednasejici: TROJAN, Karel (FJFL, CVUT v Praze)

Zarazeni sekce: XRD analysis
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Introduction to Joint Life of Plasmons and
Superconductors

utery 3. zari 2024 16:20 (35 minut)

The role of plasmonic electronic excitation in formation of bosonic electron Cooper pairs and estab-
lishing a superconductive state is subjected to a long-lasting research. Still, many aspects of these
interactions remain unclear and open for further theoretical as well as experimental examination.
The contribution aims on introduction to important aspects of the coherent interplay between
superconductivity and plasmonics, with a touch to existing and possible applications.

Hlavni autor: KALVODA, Ladislav (CTU in Prague, FNSPE, Department of Solid State Engineer-
ing)
Prednasejici: KALVODA, Ladislav (CTU in Prague, FNSPE, Department of Solid State Engineer-
ing)

Zarazeni sekce: Simulations and modelling

January 22, 2025 Strana 10



S2PAM13 - 13. St... / Prehled prispévki MOVPE grown AlGaN layers on s ...

ID prispévku: 12 Typ: Neni specifikovano

MOVPE grown AlGaN layers on sapphire substrates
for UV applications

streda 4. zari 2024 14:25 (25 minut)

Multiple applications (like LEDs) require growing high crystalline quality buffer layers before ac-
tive region. These are the layers at the very bottom of structures, where on the boundary between
sapphire and nitride many dislocations are created due to large lattice mismatch. It is important
to improve the crystalline quality in this buffer layer, so that the active region has high internal
quantum efficiency. We present preliminary results of AlGaN grown on sapphire with thin 3D

GaN nucleation and coalescence layers.

Hlavni autor: BATYSTA, Jan (FJFI KIPL/ FZU CAS)

Spoluautofi: Dr. HOSPODKOVA, Alice (FZU CAS); Dr. HAJEK, Frantisek; Dr. PANGRAC, Jiti
(FZU CAS); Dr. KULDOVA, Karla (FZU CAS); Dr. HUBACEK, Tom4s (FZU CAS)

Piednasejici: BATYSTA, Jan (FJFI KIPL/ FZU CAS)

Zarazeni sekce: Preparation techniques and analysis
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Optical and photothermal properties of TiN
nanomaterials

Ctvrtek 5. zari 2024 9:00 (25 minut)

Transition metal nitrides (TMNs) have emerged as a promising alternative to precious metals
thanks to their similar optical response and the additional advantages of refractory nature and
compatibility with microelectronic industry fabrication process. This presentation will discuss the
optical tunability of nanomaterials based on titanium nitride (TiN) in relation to their photother-
mal applications. A few selected case studies will be considered, including ultrathin planar films
prepared by magnetron sputtering or atomic layer deposition (ALD), and titanium oxynitride nan-
otubes exhibiting broadband absorption for solar-thermal applications and photothermal catalysis.

Hlavni autor: MASCARETTI, Luca (Department of Laser Physics and Photonics, Faculty of Nuclear
Sciences and Physical Engineering)

Spoluautori: RICHTER, Ivan (Czech Technical University in Prague, FNSPE); KALVODA, Ladislav
(CTU in Prague, FNSPE, Department of Solid State Engineering); KWIECIEN, Pavel

Prednasejici: MASCARETTI, Luca (Department of Laser Physics and Photonics, Faculty of Nuclear
Sciences and Physical Engineering)

Zarazeni sekce: Preparation techniques and analysis

January 22, 2025 Strana 12



S2PAM13 - 13. St... / Prehled prispévki Study of the total structures of lar ...

ID prispévku: 14 Typ: Neni specifikovano

Study of the total structures of large metal
nanoclusters by X-ray single crystal diffraction

Ctvrtek 5. zari 2024 10:45 (25 minut)

Atomically precise metal nanoclusters are nanoparticles less than 3 nm in size, which consist of a
certain number of metal atoms protected by a specific number of thiolate ligands [1]. Such clus-
ters of high number of atoms and atomically precise structure typical of molecular entities repre-
sent new emerging materials with numerous challenges related to understanding their molecular
as well as supramolecular structure and their physical properties, and a correlation of the two.
These species represent a transition from individual atoms, or their smaller arrays (several atoms)
to the bulk form of the respective materials, and this transitional character makes them unique.
Knowledge of the exact atomic structure represents an important milestone for understanding
their physicochemical properties and thus for their possible use. For these reasons, single crystal
X-ray diffraction is a very powerful tool.

Hlavni autor: KUCERAKOVA, Monika
Piednasejici: KUCERAKOVA, Monika

Zarazeni sekce: Advanced materials
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Berry curvature in ferromagnetic materials

streda 4. zari 2024 16:10 (25 minut)

Berry curvature expresses the curvature of the reciprocal space, in a similar manner as magnetic
field express curvature of the real space, resulting in a curved transport of electrons in solids.
Therefore, Berry curvature is a key to describe various transport phenomena such as anomalous
Hall effect, anomalous Nerst effect, orbital magnetization, topological insulators or electric polar-
ization. As those transports are lossless (also called bound current or topological current), they
are interesting for various applications.

It is well known that Berry curvatures arise from close proximity of hybridizing bands, providing
topological flows of Berry curvature in form of monopoles, one- (two-) dimensional flows, and
or transitions between different dimensionalities [1] (Fig. 1). We use those features to identify
and to visualize topological features of electronic band structure itself, such as dimensionality of
avoided band degeneracy (e.g. where and at which dimensionality the bands approach each other
or get degenerated). This provides a novel unique view on details of the electronic structure in
whole Brillouin zone, inaccessible with traditional understanding of the band structure. Finally,
we will demonstrate relation between Berry curvature and anomalous Hall effect in bec Fe [1] and
anomalous Nerst effect in Fe3Ga [2].

[1] Stejskal et al, Sci Rep 12, 97 (2022) [doi:10.1038/s41598-021-00478-1]

[2] Stejskal et al, Phys. Rev. Materials 7, 084403 (2023) [d0i:10.1103/PhysRevMaterials.7.084403]

Hlavni autor: HAMRLE, Jaroslav (Faculty of Nucear Sciences and Physical Engineering, Czech
Technical University, Prague)

Prednasejici: HAMRLE, Jaroslav (Faculty of Nucear Sciences and Physical Engineering, Czech Tech-
nical University, Prague)

Zarazeni sekce: Simulations and statistical analysis
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Nonlocal and quantum model of the response of a
metallic nanostructure

utery 3. zari 2024 15:55 (25 minut)
The focus of advanced simulations of the interaction between plasmonic nanostructures and elec-
tromagnetic waves is on phenomena associated with nanostructures with dimensions on the order
of nanometers. From this perspective, the nonlocal response of the material is crucial. Quantum

properties of the electron gas may also become significant, especially near the interface. An ex-
ample is surface-enhanced attenuation. In our contribution, these topics will be briefly discussed.

Hlavni autor: BURDA, Milan (Katedral laserové fyziky a fotoniky (KLFF))
Prednasejici: BURDA, Milan (Katedral laserové fyziky a fotoniky (KLFF))

Zarazeni sekce: Simulations and modelling
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Preparation of thin films of silver using lonized Jet
Deposition and Magnetron sputtering methods for
application in plasmonics

streda 4. zari 2024 14:00 (25 minut)

Plasmonics is an advanced technology in the field of optical sensors. A methodology for the prepa-
ration of silver thin films suitable for plasmonics by Ionized Jet Deposition is developed. The RF
Magnetron sputtering method is used for comparison as a well mastered technique. The roughness,
relative permittivity and growth rate of the layers are analyzed using atomic force microscopy, at-
tenuated total reflection and ellipsometry methods. Samples prepared by Magnetron Sputtering
show slightly better properties, but the preparation by Ionized Jet Deposition can be further opti-
mized.

Hlavni autor: LIS, Jachym (KIPL FJFI CVUT)
Piednasejici: LIS, Jachym (KIPL FJFI CVUT)

Zarazeni sekce: Preparation techniques and analysis
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The real structure of y-Fe phase of rolled 1.4470
duplex steel after shot peening

patek 6. zari 2024 11:20 (25 minut)

Duplex stainless steels are grades composed primarily of a-Fe and y-Fe phases. They exhibit better
properties compared to single-phase steels and are widely used in many engineering areas. Shot
peening is used to further improve the final properties of the materials. It is essential to know how
this process affects the real structure. Using X-ray diffraction techniques, the impact of shot peen-
ing intensity on crystallite size, residual stresses, and preferred orientation of y-Fe was studied.

The depth distributions of these parameters with respect to distance from the sample surface are
described.

Hlavni autofi: RUSIN, Marek; CAPEK, Jiti; TROJAN, Karel; GANEV, Nikolaj (FJFI, CVUT v
Praze)

Piednasejici: RUSIN, Marek

Zatazeni sekce: XRD analysis
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AA bilayer coupler

Ctvrtek 5. zari 2024 11:45 (25 minut)

Two non-interacting graphene sheets are deformed in a localized region where they form AA bi-
layer graphene. This theoretical model is called A A bilayer coupler. We show that the Hamiltonian
of this system can be elegantly block-diagonalized. On the coupler, the scattering properties of
Dirac fermions in two dimensions are analyzed through a partial wave decomposition. The differ-
ential and partial cross sections reveal us some interesting phenomena such as pouring particles
from one layer to the other, filtering Dirac fermions with a given value of angular momentum or
the formation of quasi-bound states. The coupler is further enhanced by electric and magnetic

fields which provide an ability to manipulate the direction of scattered particles.

Hlavni autor: CERVENKA, Petr
Piednasejici: CERVENKA, Petr

Zarazeni sekce: Advanced materials
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Superelastic bulk NiTi alloy samples prepared by
spark plasma sintering

streda 4. zari 2024 11:50 (20 minut)

NiTi alloys are widely used shape memory alloys due to their outstanding functional properties.
Preparation of bulk NiTi with fine microstructures and high resistance to plastic deformation re-
mains a challenge. Spark plasma sintering (SPS) theoretically enables to prepare such bulk NiTi.
We synthesized, using SPS, bulk NiTi samples, exhibiting cyclic superelasticity in tension when
sintering times were sufficiently long. Short times led to premature fracture in the elastic defor-
mation regime.

Hlavni autofi: SULOVSKY, Mikulas; Dr. HELLER, Ludek
Spoluautor: Dr. TESAR, Karel
Prednasejici: SULOVSKY, Mikulas

Zaiazeni sekce: Preparation techniques and analysis
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IJD systems from laboratory to industry
streda 4. zari 2024 10:35 (25 minut)
History and development of the IJD deposition method from laboratory prototypes to complex

industrial systems

Hlavni autor: SKOCDOPOLE, Jakub
Piednasejici: SKOCDOPOLE, Jakub

Zatazeni sekce: Preparation techniques and analysis
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v O

Produkce a aplikace vysokoteplotnich supravodicu

streda 4. zari 2024 11:25 (25 minut)

Spole¢nost CAN SUPERCONDUCTORS, s.r.o. je jedinym primyslovym vyrobcem
vysokoteplotnich supravodivych materialt v Ceské republice. Spole¢nost byla zalozena uz
v roce 1997 a nyni dodava produkty do vice néz 45 zemi po celém svéte. Hlavnimi produkty
jsou supravodice na bazi oxida kovl vzacnych zemin a médi, jak v polykrystalické, tak i

v jedno-doménové podobé. Jsme schopni vyrobit riizné tvary i velikosti, abychom splnili i

vesmirného vyzkumu, ¢asticové fyziky nebo ve vysokootackovych lozZiscich, které slouzi
k uchovani velkého mnozstvi energie. Aplikaci je nékolik a ¢ast z nich, stejné jako vyroba a
charakterizace téchto materialt bude pfibliZzena v prezentaci.

Hlavni autor: LOJKA, Michal (Can-Supercoductors.sro)
Prednasejici: LOJKA, Michal (Can-Supercoductors.sro)

Zarazeni sekce: Preparation techniques and analysis
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Simulations of SPM tip nanoindentation

atery 3. zari 2024 15:35 (20 minut)

Methods of scanning probe microscopy (SPM) offer wide possibilities for basic and applied re-
search. For example, tip-enhanced optical spectroscopy on single molecules performed with STM
and AFM techniques offers a unique view into the world of fundamental photophysics at nanoscale.
All SPM techniques have in common the need for atomically sharp tips as the probe. After more
than four decades of SPM use on various problems in atomic and molecular physics, there is a con-
sensus in the field that preparation of atomically-sharp tips is not easy and it involves shaping the
apex at the mesoscopic and atomic scales. In this work, we simulate the tip-shaping by molecular
dynamics in order to pave ways to better understanding and to develop more rigorous approaches
to the process. We also aim to develop an algorithm to extract nanoscopic characteristics of real
tips treated by nanoindentations and find a link to the simulations. This could ultimately lead to
the much desired automation of the tip-shaping process and a significant benefit to the efficiency
of SPM measurements.

Hlavni autor: KAHAN, Petr (FZU, FJFI)
Spoluautofi: Dr. DRAHOKOUPIL, Jan (FZU, FJFI); Dr. SVEC, Martin (FZU)
Prednasejici: KAHAN, Petr (FZU, FJFI)

Zarazeni sekce: Simulations and modelling
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Ke 100. vyroci narozeni prof. Lubose Valenty,
zakladatele KIPL FJFI CVUT

streda 4. zari 2024 9:00 (25 minut)

Profesor Lubo§ Valenta se narodil 26. ledna 1924 v Praze. Studium na Pfirodovédecké fakulté UK
ukondéil v roce 1949 a akademicky titul RNDr. mu byl udélen v roce 1951. V letech 1950-1953
absolvoval védeckou aspiranturu u prof. Zderika Matyase a ziskal hodnost kandidata fyzikalné-
matematickych véd CSc. V letech 1953-1955 byl védeckym pracovnikem Fyzikalniho tstavu CSAV.
V letech 1955 - 1968 piisobil na Fakulté technické a jaderné fyziky CVUT. V té dobé pracoval také
ve Spojeném ustavu jadernych vyzkumii v Dubné, na Fyzikalni fakulté Moskevské statni univerz-
ity a jako hostujici profesor na Univerzité Friedricha Schillera v Jené.

V roce 1961byl povéten zalozenim a vedenim katedry fyziky pevnych latek na FTJF CVUT. V roce
1969 presel na Matematicko-fyzikalni fakultu UK do funkce vedouciho katedry teoretické fyziky.
spontanni magnetizace tenkych vrstev byl v roce 1964 vyznamenan statni cenou. Inicioval a ko-
ordinoval védeckou spolupraci mezi Ptirodovédeckou fakultou UPJS v Kosicich, Univerzitou v
Lodzi a Ustavem magnetickych materiali v Jeng.

Byl hostem mnoha zahrani¢nich védeckych tstavi. Byl ¢asto zvan na mezinarodni konference
k pfedneseni pfehlednych referatd a k fizeni zasedani. Dlouhodobé pusobil v Komisi pro mag-
netismus Mezinarodni unie pro ¢istou a aplikovanou fyziku (IUPAP) a také jako predseda Mez-
inarodniho vyboru pro magnetické tenké vrstvy.

Pedagogicka ¢innost prof. Valenty byla vsestranna. Pod jeho vedenim byla pfeloZena ucebnice
kvantové mechaniky A.S. Davydova. Se spoluautorem E. Jagerem vytvoftil uebnici Festkorperthe-
orie : Eine Einfiihrung.

Prof. Valenta se plné angazoval v akademickych funkcich, v Jednoté ¢s. matematiki a fyzikd a v
redakci Ceskoslovenského ¢asopisu pro fyziku.

Lodzska univerzita mu udélila v roce 1993 Cestny titul dr.h.c. K 70. narozeninam mu slavnost
usporadala MFF UK a JCMF mu predala stiibrnou medaili a oborovou plaketu Fyzikalni védecké
sekce.

Prof. Valenta byl vyraznou osobnosti ¢eské fyziky ve druhé poloviné dvacatého stoleti.

Zemfel 21. fijna 1994 v Praze.

Hlavni autor: ZAJAC, Stefan (Faculty of Nuclear Sciences and Physical Engineering , Czech Tech-
nical University in Prague)

Piednasejici: ZAJAC, Stefan (Faculty of Nuclear Sciences and Physical Engineering , Czech Techni-
cal University in Prague)
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Tailoring of UNCD films with incorporated SiV
centres

streda 4. zari 2024 9:25 (25 minut)

Ultrananocrystalline diamond (UNCD) films incorporating photoluminescent color centres have
emerged as promising materials for quantum sensing applications due to their unique optical prop-
erties. This study investigates the synthesis, characterization, and enhancement of silicon-vacancy
(SiV) centres in UNCD films. We successfully fabricated variously Si-doped diamond films using
microwave plasma chemical vapour deposition (MPCVD). To enhance the photoluminescence (PL)
of SiV centres, we employed oxidation treatment, which resulted in increased PL intensity com-
pared to as-grown samples. Additionally, we utilized molten salt thermal etching (MSTE) to create
nanoparticles from UNCD film, resulting in selective etching of the graphite phase while preserv-
ing nanocrystalline diamond particles with SiV PL. Surface characterization of the as-grown sam-
ples using contact angle measurements with deionized water droplets confirmed their hydrophobic
nature. In an effort to further enhance PL, we conducted preliminary experiments exploring the
surface plasmon resonance (SPR) effect using gold nanoparticles. While initial results did not show
PL enhancement under the conditions tested, this approach warrants further investigation to opti-
mize the experimental parameters. Our findings demonstrate a multi-faceted approach to UNCD
growth and modification, offering controllable porous character and SiV center concentrations,
and pave the way for advanced quantum sensing applications.

Hlavni autofi: Prof. KROMKA, Alexander (Institute of Physics); AUBRECHTOVA DRAGOUNOVA,
Katefina (Katedra Inzenyrstvi pevnych latek, FJFI CVUT v Praze); MELOVA, Timea (Katedra InZenyrstvi
pevnych latek, FJFI CVUT v Praze); pan POTOCKY, Stepan (Institute of Physics)

Piednasejici: MELOVA, Timea (Katedra InZenyrstvi pevnych latek, FJFI CVUT v Praze)
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Onsemi —predstaveni spolecnosti a moznosti
spoluprace

patek 6. zari 2024 9:00 (35 minut)

Onsemi —pfedstaveni spole¢nosti a moznosti spoluprace

Hlavni autor: Dr. SPETIK, Radim (ON Semiconductor Czech Republic, s.r.0.)
Pfednasejici: Dr. SPETIK, Radim (ON Semiconductor Czech Republic, s.r.0.)
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Karbid kfemiku —-budoucnost vykonové elektroniky
pravé zacina

patek 6. zari 2024 9:35 (35 minut)

Karbid kfemiku —budoucnost vykonové elektroniky pravé zacina

Hlavni autor: Dr. CTVRTLIK, Radim (ON Semiconductor Czech Republic, s.r.0.)
Piednasejici: Dr. CTVRTLIK, Radim (ON Semiconductor Czech Republic, s.r.0.)
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Preparation of protein single crystals for electron
diffraction experiments

streda 4. zari 2024 9:50 (25 minut)

The use of electron crystallography in structural biology is gradually

increasing due to the properties of electrons such as strong interaction with matter. Procedures
for the preparation of protein crystal samples for electron

diffraction as well as the subsequent processing of diffraction data are gradually

being standardized. This work deals with the optimization of crystallization conditions for growing

microcrystals.

Hlavni autor: SAMOCHVALOVA, Nastasja Viktorovna
Prednasejici: SAMOCHVALOVA, Nastasja Viktorovna
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Upgrade of the Quantum Hyperion Cluster
patek 6. zari 2024 10:10 (25 minut)
The Quantum Hyperion cluster currently runs CentOS 7 operating system, support of which have
ended by June 30th, 2024. To continue running it safely an upgrade to a new system together
with an overall upgrade of the software is needed. This talk is to summarize the changes that are

currently being worked on and that will soon convert the Quantum Hyperion cluster into a new
cluster called Quantum Hyperion 2.

Hlavni autor: DRAB, Martin (CTU FNSPE)
Piednasejici: DRAB, Martin (CTU FNSPE)
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Vyvoj a vystavba zarizeni pro neutronové
zobrazovani na reaktoru LVR-15

streda 4. zari 2024 16:35 (35 minut)

Ceské vysoké uceni technické v Praze v soucasné dobé stavi nové zatizeni pro neutronové zobra-
zovani na vyzkumném reaktoru LVR-15. Projekt zacal na jafe roku 2022 a jedna se o spolupraci
mezi CVUT v Praze, Helmholtz-Zentrum Berlin a Heinz Maier-Leibnitz Zentrum (FRM II). Za-
fizeni je urceno pro techniky neutronové radiografie a tomografie s vyuzitim tepelnych neutrond.
Ocekava se, Ze zafizeni bude dokonc¢eno na podzim roku 2024 a poskytne pfistup narodnim a mez-
inarodnim uZzivatelim v riznych vyzkumnych oborech v ramci otevieného pfistupu. Prezentace
shrne zakladni komponenty zafizeni, vysvétli vybér filtr a kolimatort a upfesni moznosti vyuziti
zafizeni.

Hlavni autor: MATOUSKOVA, Jana (Katedra jadernych reaktorti FJFI CVUT v Praze)
Piednasejici: MATOUSKOVA, Jana (Katedra jadernych reaktort FJFI CVUT v Praze)
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Systematic characterization of TaRhTe4 samples
prepared by the exfoliation technique and
fabrication of microstructures for spintronics

Systematic characterization of TaRhTe4 samples prepared by the exfoliation technique and fabri-
cation of microstructures for spintronics

Hlavni autor: ZELENKA, Jiti (KIPL, FJFI)

Piednasejici: ZELENKA, Jiti (KIPL, FJFI)
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