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Abstract: There is strong evidence that many natural phenomena could be described using geometrical 

approaches. Furthermore, the discovery of the Higgs boson confirmed that the entire Universe is pervaded by 

the Higgs field, suggesting that physical fields represent the fundamental natural entities. Consequently, it is 

of interest to identify experimentally accessible systems in which the universality of geometry-based approaches 

could be tested or/and investigated in detail. Testbed laboratory systems could serve as gateways to a deeper 

understanding of phenomena in other, hardly or even experimentally accessible systems that are mathematically 

related to such analogs.  

Diverse liquid crystalline (LC) phases and configurations are ideal candidates for such purposes. These optically 

anisotropic soft matter representatives combine properties of ordered crystals and liquids, and exhibit the rich 

diversity of different symmetries.  Their states could be well described by mesoscopic molecular fields that are 

easily manipulated by diverse external stimuli, and the resulting field configurations could be probed using 

relatively inexpensive and straightforward optical methods (e.g. optical polarizing microscopy). 

In this presentation, I intend to illustrate how phenomena studied in LCs could be exploited to get insight into open 

problems of particle physics and cosmology. I address the stabilization and manipulation of skyrmion-family 

structures (these quasiparticle configurations were originally proposed to describe hadrons and mesons), 

the stabilization and manipulation of fermionic Weyl-type excitations, and illustrate analogs of “virtual particles”.  
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Abstract: Well before topology existed as a formal branch of mathematics and long before the very existence 

of atoms was widely accepted, Lord Kelvin hypothesized that chemical elements in the Periodic 

Table were different vortex knots tied within the so-called “anether”. These ideas gave origins to an entirely new 

branch of mathematics, and the very need of distinguishing different chiral knots led to the celebrated Kelvin's 

definition of chirality. Kelvin's vortex-atom theory turned out not to describe the real-world atoms, and the “aether” 

was found not to exist, but the idea of knots in physical fields behaving like particles became pervasive in many 

branches of physics, including in various models of subatomic particles. 
This lecture will describe how we experimentally and theoretically realize microscopic analogs of Kelvin's vortex 

atoms in chiral ordered media, like liquid crystals, colloids, and magnets. Endowed with topological protection, 

our vortex knot quasi-atoms undergo fusion and fission, similar to the counterparts of these processes exhibited by 

atomic nuclei, as well as self-assemble into a plethora of different crystals that then exhibit unexpected properties 

like giant electrostriction. While vortex knots were previously generated in nonchiral media like conventional 

fluids, they were found to undergo a series of reconnections in the vortex lines that eventually made the entire 

knots disappear. Our vortex knots in the chiral ordered host medium are stabilized by the combination of medium's 

chirality and topological protection of the particle-like objects they correspond to. The chiral condensed matter 

host media serve a role analogous to that of the fictional "perfect fluid", the other that was never found to exist. 

We demonstrate and envisage many types of similar topology-protected atom-like quasi-particles as building 

blocks of pre-designed forms of an artificial matter, the knotted chiral meta matter capable of overcoming 

limitations of the natural world around us. Technological uses may range from spintronics and data storage  to new 

breeds of electro-optic devices and displays, and even to storing energy in laser beams of light tired into knots by 

knotted vortices. A new international institute, the WPI-SKCM², is now on a mission to use chirality at all scales 

of the natural hierarchy in order to make new forms of meta matter, knot by knot. 
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Abstract: We consider history-dependent behavior in domain-type configurations in physical fields exhibiting 

orientational order that are formed in configurations reached via continuous symmetry-breaking phase transitions. 

In equilibrium, these systems exhibit in the absence of impurities a spatially homogeneous order. We focus on 

cases where domains are formed via (i) Kibble-Zurek mechanism in fast enough quenches or by (ii) Kibble 

mechanism in strongly supercooled phases. These mechanism were originally introduced to model coarsening 

dynamics of the Higgs field in the early universe. In both cases, domains could be arrested due to pinned 

topological defects (TDs) that are formed at domain walls. TDs refer to localized field distortions that 

are topologically protected. Note, that TDs in a relevant physical field might correspond to “fundamental particles” 

if fields represent fundamental natural entities. In systems exhibiting polar or quadrupolar order point and line 

defects (disclinations) dominate, respectively. In particular, the disclinations could form complex entangled 

structures and are more efficient in stabilizing domains. Domain patterns formed by fast quenches could be arrested 

by impurities imposing a strong enough random-field type disorder, as suggested by the universal Imry-Ma 

theorem. On the other hand, domains formed in supercooled systems could also be formed if large enough energy 

barriers arresting domains are established due to the large enough systems’ stiffness. The resulting effective 

interactions in established domain-type patterns could be described by random matrices. The resulting eigenvectors 

reveal expected structural excitations formed in such structures. The most important role is commonly played by 

the random matrix largest eigenvector.  Qualitatively different behavior is expected if this eigenvector exhibits 

a localized or extended character. In the former case, one expects a gradual, non-critical-type transition into 

a glass-type structure. However, in the latter case, a critical-like phase behavior could be observed. 
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Abstract: Many biological substances do not follow the traditional Gibbsian mechanism of nucleation, in which 

a critical nucleus of a particular size and crystalline structure appears in the melt or a solution, followed by 

subsequent crystal growth. Instead, they follow the two-step mechanism of nucleation and growth of crystals, 

which consists of the formation of a dense precursor in the liquid phase (step 1) and the subsequent formation 

of a crystalline phase inside the precursor (step 2). The two-step mechanism can be found in the cases 

of crystallization of colloidal particles, proteins, calcium carbonate biomineral, conjugated polymers, and other 

macromolecules. 

In this presentation, I will discuss the phase-field method of simulations of crystallization of macromolecules from 

solutions 1, which provides a good combination of efficiency, thermodynamic consistency, and predictive 

capability.  The method allowed us to address some of the open questions of protein crystallization.  The phase 

diagram of the solution contains low-density and high-density liquid and solid phases, with the low-density liquid 

being the initial solution and the high-density solid - the final crystal. We observed three steps of the transformation 

process (see Figure), where the first step was homogeneous nucleation of the intermediate high-density liquid 

droplets, the second step was heterogeneous nucleation of the crystals on the droplet’s surface, and the third step 

was dissolution of some of the crystallites and dense liquid droplets back into the liquid state of low density.  

We found the thermodynamic criterion for two-step nucleation, which states that there is a gap in the overall initial 

solution concentrations below the liquidus, where the one-step process is thermodynamically impossible.  Beyond 

the gap, we observed a one-step transformation, which ended up with the formation of a phase morphologically 

similar to a gel. At large values of the liquid interaction coefficient and moderate values of the overall 

concentration, we observed the transformation scenario, which was reminiscent of the amorphous phase formation. 

The simulation results allowed us to suggest a resolution of the George-Wilson problem as the lack of dense liquid 

droplets for weak macromolecular attraction and ease of amorphous phase formation for the strong attraction. 
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Abstract:. Liquid crystal materials, which have both liquid and solid properties, inevitably exhibit fluctuations. 

Therefore, fluctuations are characteristic phenomena of liquid crystals and their phase transitions, so 

the understanding of fluctuation phenomena is very important. Liquid-crystalline supermolecules have an intra-

molecular assembly order, inducing heterogeneity in their supramolecular assemblies to produce fluctuations. 

The orientational fluctuation exists in a nematic phase of liquid crystals. Some frustrated liquid-crystalline phases 

with a hierarchical structure, such as cybotactic nematic, modulated smectic, and bicontinuous cubic phases, 

are fascinating fluctuation-induced phases. In addition to these equilibrium phases, a pattern formation that 

is a nonequilibrium order through fluctuation is one of the most attractive research areas in soft matter. The studies 

on producing these fluctuation-induced orders in liquid crystals are described. Liquid-crystalline supermolecules 

in which several mesogens are connected via a flexible spacer have been designed. They have not only 

a characteristic shape but also an intra-molecular dynamic order. The supermolecules induce the fluctuations 

in layer structures at a molecular level, producing from the frustrated hierarchical to dynamic dissipative structures. 

In addition to reviewing molecular design for the hierarchical structures, the pattern propagation in a smectic phase 

is discussed based on the rotation of smectic blocks through Rayleigh–Bénard convection. 
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Abstract: Today, energy consumption is a crucial issue with rapid growth. Due to the exhaustion of fossil fuels, 

energy from renewable energy sources such as the sun, wind, and biomass is needed. The main challenges 

for further research are the design and manufacture of new advanced materials for efficient energy technologies 

such as batteries, solar cells, fuel cells, and phase change materials (PCMs) for the storage and conversion 

of thermal energy. New advanced materials should be fully characterised; in particular, thermal properties, such 

as phase transition temperature range, phase transition heat and thermal capacity, supercooling, thermal stability, 

and thermal reliability after multiple heat-cooling cycles, should be detailed studied [1,2]. Phase change materials 

(PCMs) are important materials for storing thermal energy in the form of latent and sensible heat, which are very 

important for the efficient use and conservation of waste heat and solar energy. Latent heat storage provides 

a higher energy storage density and lower temperature differences between heat storage and release than sensible 

heat storage methods. During the technical development of PCMs, various materials were studied, including 

inorganic systems (salts, salt hydrates), organic compounds (paraffins or fatty acids), and polymers, such 

as poly(ethylene glycol). Historically, the relationship between the structure and energy storage characteristics 

of different materials, including composites, has been studied to understand and improve the heat 

accumulation/emission mechanisms governing the energy storage characteristics. This work presents the current 

state of the art of PCMs for thermal energy storage and conversion applications and gives a brief overview of recent 

efforts to develop new PCMs with improved performance and safety. Special attention is paid to improving thermal 

conductivity, encapsulation, and shape stabilization with the use of selected nanoadditives.  
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Abstract: Membrane-enclosed, sub-micron-sized cellular fragments called extracellular particles have become 

a subject of increasing interest, as they can mediate interactions between cells and serve as drug delivery systems. 

Extracellular particles are pinched off from cells at the last stage of membrane budding. Once released, they 

become free to travel with bodily fluids and can be taken up by recipient cells. 

Extracellular particles carry proteins, signalling molecules, and nucleic acids or their fragments, which may affect 

biological activities in the recipient cells. They are considered potential diagnostic and therapeutic vectors, and the 

development of methods for their harvesting and characterization is highly warranted. However, this presents 

a challenge, as evidence indicates that processing can significantly influence the identity, number density, size, 

and composition of EPs in samples. 

Interferometric Light Microscopy (ILM) is a recently developed technique that detects particles sized between 

80nm and 500 nm. It allows for the presence of a certain level of larger particles and therefore requires minimal 

sample processing prior to measurement. By analysing interference patterns of incident and scattered light, 

and assuming that the nanoparticles undergo Brownian motion, the hydrodynamic parameter Dₕ of the particles 

and their number density n can be determined. We will report on measurements of Dₕ and n by ILM in plasma, 

blood, conditioned media of microalgae, and suspensions of liposomes. 
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Abstract: Colloidal suspensions are many-body systems composed of tiny particles (ranging in size from a few 

nanometers to a few microns), usually called colloids, dispersed in a continuous medium typically known 

as a solvent. From a scientific point of view, colloids serve as model systems to understand, for example, 

both equilibrium phase behavior (e.g., gas, liquid, solid) and nonequilibrium states of matter (e.g., gels 

and glasses), the effective interactions in many-body systems, and the mechanical response of materials, which 

can then also be considered as analogues to atomic, molecular, metallic and biological systems. Furthermore, 

colloids constitute 

an essential part of life; for example, most processes in the human body take place or originate in colloidal 

suspensions. Furthermore, colloids have an important relevance in many industrial and technological applications, 

such as paints, foods, medicines, just to mention a few examples. Colloids are used as model systems mainly due 

to the following characteristics: 1) Colloids and other macromolecules share similar length scales (10 nm - 1 μm), 

making them 'visible' and, as a consequence, relatively slow (typical time scales ~ 1 μs - 1 s), which opens 

the possibility of following colloidal dynamics and transport processes in real time, 2) interactions between 

colloidal particles, of the order of thermal energy, also describe the interaction between macromolecules immersed 

in an aqueous environment and can be “tuned” over a wide range of length scales, 3) since colloidal interactions 

are relatively weak, they are highly susceptible to external forces and, therefore, their static and dynamic properties 

can be controlled by the application of external fields, and 4) colloidal suspensions can be studied at the single 

particle level through different complementary techniques, that is, experiments, computer simulations 

and theoretical approaches. Therefore, understanding the physical properties of colloidal suspensions allows us 

to give a qualitative and often quantitative description of soft materials, but also has important implications 

in Condensed Matter, Chemistry, Materials Science and Engineering, Biology and Biotechnology, among other 

areas of science. 

Colloidal systems open the possibility of exploring a great diversity of phenomena, such as directed self assembly 

and the formation of structures, as well as the response to external fields, they also serve to answer fundamental 

questions within the Statistical Physics of Non-Equilibrium States, to attack problems in the context of Biophysics 

and to facilitate the quantitative prediction of physical properties important for the design, manufacturing, 

processing of commercial products, that is, technological innovation based on colloidal soft matter. In this talk, 

I will talk about all these characteristics that make Colloidal Soft Matter Physics a multidisciplinary field, 

this being, perhaps, one of the new paradigms of contemporary science. 
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Abstract: Modern applications of molecular liquid crystals continue to expand at a breathtaking pace. Liquid 

crystals are at the heart of various advanced displays, smart windows, reconfigurable meta-surfaces, microwave 

elements for communication and space exploration, spatial light modulators, miniature tunable lasers, lenses, 

filters, transducers, and sensors, to name a few. As a rule, new applications require new geometries, novel 

mesogenic materials, or unusual combinations of existing ones. Because ions can impact the response of molecular 

liquid crystals to external electric fields and affect the power consumption and overall performance of liquid crystal 

devices, it is important to study ions and their effects in such systems. The goal of this lecture is to provide 

a coherent and informative overview of ions in molecular liquid crystals, with an emphasis on overlooked and new 

ionic phenomena in such materials. The lecture also highlights existing challenges in ionic measurements, various 

sources of ion generation, and new methods for controlling ions in molecular liquid crystals. Implications of ionic 

effects for both liquid crystal science and technology, as well as future research directions, complete the lecture. 
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Abstract:  Colloids based on liquid crystals with a small addition of nanoparticles are considered promising 

systems for applications ranging from the new generation of displays and photonics devices to photovoltaic panels. 

They also constitute a new category of soft matter systems, with unique properties well beyond those expected 

from their constituents. It is surprising that, despite extensive research, the impact of pretransitional fluctuations 

on the properties detected remains poorly understood. This contribution presents experimental evidence 

for selected rod-like compounds, such as 5CB, 12CB, and MBBA, in combination with BaTiO3 nanoparticles. 

Particularly worth stressing is the decisive impact of pretransitional fluctuations in the isotropic liquid phase, which 

extend to at least 50K above the clearing temperature and span the entire liquid-crystalline mesophase. Significant 

for applications is finding the permanent ordering of the nematic phase by adding a small amount of nanoparticles, 

i.e., solely endogenic, and avoiding strong external fields (electric, magnetic) or by covering the capacitor plates 

with ordering-supportive polymeric nanolayers. For fundamentals, the discovery of a discontinuous isotropic–

nematic transition under the simultaneous influence of pressure and a small amount of nanoparticles is essentially 

significant.  
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Abstract: Reverse micelles (RMs) are self-assembled structures that form in ternary (or more complex) mixtures 

composed of a nonpolar phase, a polar phase, and a surfactant—sometimes accompanied by a co-surfactant. 

The characteristics of RMs can be tuned or modified through the incorporation of various additives. 

The lecture will present and discuss the intriguing dielectric properties of reverse micelles formed in three-

component systems water +oil+ surfactant. Reverse micelles are nanoparticle aggregates consisting of an aqueous 

core, a surfactant shell, and non-polar solvent (oil). The first experiments conducted in our laboratory have already 

demonstrated the possibility of measuring the nonlinear dielectric effect (NDE), even though the system is formally 

a mixture of water, ionic salt. This was an astonishing result, but under normal conditions, a mixture of water 

and ionic salt is difficult to measure using the NDE technique. The NDE effect was found to be positive 

and extremely large compared to simple dipolar liquids, including water, where the NDE effect is large enough. 

These experiments inspired us to further investigate the dielectric properties of reverse micelles. The lecture will 

present our results obtained in water + isooctane + AOT systems and in systems doped with ionic salts. These data 

have been published before, but I hope to present some interesting, new data. 
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Abstract: We intend to present a theoretical study of the intermediate-metabolite driven first-order phase 

transition between two qualitatively different forms of enzyme organization. We consider transition between 

enzyme cascade assembled by two soluble enzymes and corresponding enzymatic complex or so-called metabolon. 

Both forms of enzyme organizations are of basic importance in catalysis of multi-step biochemical reactions in 

biological cells and cell signalling. The above-mentioned distinct types of enzymatic organizations are investigated 

theoretically by using the Maximum Entropy Production Principle as a general theoretical framework. 

We demonstrate that MEPP is of central importance for thermodynamic selection and description of catalytically 

optimal steady states in biological reactions and show that optimization of the entropy production rate in a complex 

multi-step enzymatic process leads spontaneously also to maximal Shannon Information Entropy, fingerprinting 

the statistically most probable steady state of an open non-equilibrium reaction system. The notion of metabolons 

is very advanced in plant metabolism. Experimental observation of metabolons is very formidable task, since 

interactions involved in this level of enzyme organization are of transient character and ephemeral in nature. 

This seems to be one of the main reasons why the essence of the underlying mechanism of the spatial and temporal 

(re)organization of soluble enzymes into multi-enzyme complexes remains elusive and not well understood. 

Formation of multi-enzyme complexes is, very plausible, explained as protein liquid-liquid phase separation. 

The difficulties with experimental observations of metabolons and their spontaneous formation in living cells 

gives a lot of space to study this phenomenon with theoretical models. By combining various theoretical 

approaches such as MEPP, Shannon information entropy, kinetic modelling, stability analysis, and metabolic 

control analysis, we demonstrate that enzyme cascade to enzyme complex transformation is triggered by 

asymmetry between the probabilities of enzymatic functional states in enzyme cascade. A detailed analysis clearly 

reveals that such transformation shows characteristics of first-order phase transition. We illustrate that steady states 

could be efficiently described by the universal Maximum Entropy Production mechanism, and the resulting states 

at the same time exhibit maximal Shannon information entropy. Furthermore, the transition between competing 

enzyme organizations could be described as a first-order phase transition described by an adequate order parameter. 
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Abstract: A few examples of experimental investigations in soft and biomatter are discussed. Thanks to high-

resolution calorimetry, we can get precise and detailed information about phase transitions in liquid crystals. 

High resolution, Peltier element-based adiabatic scanning calorimetry (PASC) and quartz crystal microbalance 

with dissipation monitoring (QCMD) have been employed to study ferroelectric nematic liquid crystals 

and biomimetic membranes, respectively. New types of ferroelectric nematic liquid crystal compounds, referred 

to as mixtures with 4-[(4-nitrophenoxy)carbonyl]phenyl 2,4-dimethoxybenzoate (RM734). RM734 and compound 

2,3′,4′,5′-tetrafluoro[1,1′-biphenyl]-4-yl 2,6-difluoro-4-(5-propyl-1,3-dioxan-2-yl) benzoate (DIO), have been 

studied by means of PASC. We report on the critical behavior of phase transitions between the classical nematic, 

intermediate, and ferroelectric nematic phases. An intermediate phase, occurring between the nematic 

and ferroelectric nematic ones, is evidenced by PASC for the first time in the case of RM734. Finally, the amended 

phase diagram of RM734 and DIO mixtures is presented. In the case of biomimetic membranes, QCMD has been 

employed to assess the quality of solid supported lipid bilayers formed by the solvent-exchange method under 

different experimental conditions. The individual roles of the solid surface, the aqueous (buffer) medium, 

and the lipid phase are addressed. In addition, we briefly discuss how QCMD can be utilized to study 

the interactions between solid-supported lipid membranes and nanoparticles. 
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Abstract: Protrusions at the leading-edge of a cell play an important role in cellular spreading and motility. 

However, the physics of cell mobility is still not well understood. We present a combined theoretical 

and experimental study of the cell movement on the surface of different geometry as well as the mechanism 

of efficient phagocytosis and the mechanism of coiling of cellular protrusions around fibers. Our theoretical model 

describes the membrane leading-edge that is produced by curved membrane proteins that recruit the protrusive 

forces of actin polymerization, and identifies the role of bending and adhesion energies. Among other our model 

recovers the observed cell migration on the sinusoidal substrate, where cells move along the grooves (minima), 

while avoiding motion along the ridges. Further we predicted in accordance with experimental results that the 

cell’s leading-edge may coil on fibres with circular cross-section (above some critical radius), but the coiling ceases 

for flattened fibres of highly elliptical cross-section. We also considered the phagocytosis of spherical and non-

spherical particles and found that non-spherical particles are more difficult to engulf in comparison to the spherical 

particles of the same surface area. For non-spherical particles, the engulfment time crucially depends on the initial 

orientation of the particles with respect to the vesicle. Our model also offers a mechanism for the spontaneous self-

organization of the actin cytoskeleton at the phagocytic cup, in good agreement with recent high-resolution 

experimental observations. 
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Abstract: One prominent theory concerning the origins of life is the “RNA world” hypothesis, proposing that 

ribonucleic acid (RNA) was the first bio–macromolecule to emerge in the prebiotic world due to its combined 

ability to store genetic information and catalyze chemical reactions, including its own synthesis. However, 

one of the primary concerns with this hypothesis is the lack of a highly efficient, prebiotically compatible 

mechanism capable of explaining the formation of RNA chains from simple nucleotides. 

During this lecture, three findings will be presented that suggest a central role of molecular self-assembly 

in facilitating prebiotic RNA formation and stability. 

The transfer and memory of genetic information relies on Watson-Crick selective base pairing of DNA and RNA 

chains, universally considered a defining characteristic of these polymers. We found that Watson-Crick selectivity 

is present even in the absence of the polymeric backbone. Concentrated aqueous solutions of mononucleotides 

triphosphates and of cyclic mononucleotide monophosphates develop chromonic liquid crystal phases that involve 

the formation of Watson-Crick pairs. This behavior is remarkable since the release of the constraints provided by 

the phosphodiester side chain of the mononucleotides could enable a plethora of non-Watson-Crick pairing, 

including any alternation of parallel and antiparallel base pairing. We in particular studied the reactivity and self-

assembly abilities of prebiotically compatible 2’-3’ cyclic nucleosides monophosphates during drying at various 

pH levels. We observed, while drying at room temperature, the formation of liquid crystalline phases 

and birefringent aggregates in solutions of individual nucleotides and mixtures. When such samples are cyclically 

dried and hydrated in basic environments, nucleotides spontaneously oligomerize with a reactivity peak around 

pH 10, resulting in polymerization yields up to 70%. This behavior suggests an important templating role of liquid 

crystal and/or crystalline self-assembled structures. Liquid crystal ordering of DNA and RNA oligomers has 

a significant effect on their chemical binding. When the oligomers are equipped with reactive terminals, the onset 

of molecular ordering boosts the efficiency of their chemical ligation into long linear chains, a process in which 

the broken symmetry involved in the self-assembly has the key role of preventing the formation of short circular 

chains, which would otherwise dominate. The combination of these results suggests that NTP could spontaneously 

polymerize when prompted by their liquid crystal ordering, a topic of our current research activity. If this were 

true, DNA and RNA chain would emerge as a bona fide “self-synthesizing material”, i. e. a system that catalyzes 

the formation of molecules that stabilize their own self-assembly. 
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Abstract: Topological defects (TDs) are an unavoidable consequence of continuous symmetry-breaking 

phase transitions. They appear at all scales of physical systems, including particle physics, condensed matter 

and cosmology. Due to their topological origin, they display several universalities that are independent of 

the systems’ microscopic details. For example, they might even explain the stability of “fundamental particles” 

via topological protection if fields represent a fundamental entity of nature. Furthermore, by invoking curvature 

inhomogeneities in spacetime, they could explain the nature of “dark matter” and “dark energy”.   
It is of interest to find a system where TDs are relatively easily accessible. For this purpose, liquid crystal (LC) 

phases represent an ideal testing ground owing to their extraordinary and unique combination of optical anisotropy, 

fluidity, and softness. Furthermore, they possess a rich variety of different phases and configurations that contain 

practically all qualitatively different TDs from a symmetry perspective. Consequently, LCs could be exploited 

as a convenient window into the fundamental behavior of TDs. In addition, TDs in LCs could be employed in 

diverse electro-optical applications.  

In this presentation, I present studies of diverse thermodynamically stable controllable assemblies of TDs 

in orientationally ordered LC films in bulk and flexible, closed, curved surfaces.  Topological defects are in general 

energetically costly, and systems avoid them. We will focus on conditions where trapping of appropriate 

nanoparticles in the cores of topological defects could stabilize different assemblies of TDs. Because formation 

of TDs has big impact at mesoscopic scale such events are relatively easily observed, for example, using optic 

microscopy. We will demonstrate that such system could be efficiently exploited for sensitive detection of specific 

nanoparticles.     
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Abstract: Oxide glasses represent one of the most significant families of engineering and functional materials 

due to their highly tunable physical properties. Nevertheless, their inherent brittleness remains a major limitation, 

greatly constraining their practical applications. Although notable advances have been achieved in this field, a true 

breakthrough toward creating ultra-damage-resistant and ductile oxide glasses has yet to be realized. Oxide glasses 

with improved damage and fracture resistance are critically needed. Traditionally, new glass compositions have 

been developed through time-consuming trial-and-error experimentation. To enable a bottom-up design of new 

compositions and microstructures, an improved understanding of the variations in mechanical properties at the 

atomic level is needed. In turn, this builds on knowledge of the structural deformation mechanisms of the glasses 

under high local stress. In this talk, I will discuss our progress in achieving this understanding through atomistic 

simulations, high-pressure studies, and structural characterization based on NMR spectroscopy, x-ray, and neutron 

total scattering experiments. The focus is on how structural variations at both the short-range length scale 

(e. g. coordination numbers) and medium-range length scale (e. g. ring structures) affect the hardness, crack 

initiation resistance, and fracture toughness of different families of oxide glasses. I will also discuss our recent 

progress in in-situ mechanical characterization. 
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Abstract: The properties of an ensemble of objects at thermodynamic equilibrium do not change with time. 

Experience tells us, however, that such observation is rarely encountered in nature. The transformation of buds 

into flowers and then fruits, the rearrangements of plates on the surface of planets, and even the whole human body 

over its lifetime are just a few, among the many, examples of systems far from thermodynamic equilibrium. 

At the molecular level, equilibration kinetics –the time evolution of a system’s properties toward a less energetic 

state– are intimately coupled to molecular motion. In line with Onsager’s regression hypothesis, the macroscopic 

relaxation of a nonequilibrium system (dissipation) obeys the same laws of molecular dynamics in equilibrium 

conditions (spontaneous microscopic fluctuations).  In the case of liquids, equilibration is usually driven by 

the so− called a-modes, which are responsible for density fluctuations and require time scales that quickly diverge 

upon cooling. Growing experimental evidence indicates, however, the presence of a different, alternative pathway 

of weaker temperature dependence. Such equilibration processes exhibit a temperature-invariant activation barrier, 

on the order of 100 kJ mol−1. We have recently identified the underlying molecular process responsible for this 

class of Arrhenius equilibration mechanisms with a slow mode (SAP), universally observed in the dynamics 

of polymers and small molecules. The SAP, which we show is intimately connected to high-temperature 

rheological behavior, can efficiently drive melts and glasses toward more stable, less energetic states. Based on 

the experimental findings collected so far on polymers and small molecules, we present a new framework for 

the equilibration of materials considering the contributions of both the SAP and the a-modes. In support of its 

potential, we demonstrate that our model is capable of providing quantitative predictions on the adsorption rate of 

polymers, a key parameter for the performance and durability of ultrathin polymer films. 
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Abstract: The viscosity of liquids that can be supercooled below the first-order freezing transition increases 

dramatically as the temperature decreases. At a certain temperature, known as the glass transition temperature (Tg), 

the viscosity becomes so high that liquid-like flow becomes too slow to measure. Below Tg, the material is referred 

to as a glass or amorphous solid. This phenomenon, which simultaneously involves thermodynamics, dynamics, 

and structure, is of ongoing and likely future interest across various areas of Soft Matter. Investigating it requires 

the use of multiple techniques across a wide range of length and time scales. One compelling hypothesis is that 

the strong temperature dependence of the dynamics, regardless of molecular specifics, may be due to collective 

or cooperative behavior, characterized by a growing length scale that extends from slightly above the melting 

temperature deep into the supercooled regime. However, a more complete description of the rich phenomenology 

associated with glass formation and its final properties often requires correlations to be drawn, particularly between 

the so-called fragility just above Tg and the properties of the glass just below it. Among the various pathways 

to forming a glass, this study will focus on the effects of pressure (i.e., density), temperature, and nanoscale 

confinement. 
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Abstract: If the cooling rate is rapid enough, it is possible to bypass a discontinuous liquid-solid crystal 

transition and to reach the solidification from the supercooled liquid state to the amorphous, solid glass after 

reaching the glass temperature (𝑇𝑔). However, for many materials, the glass state can be reached at almost any 

cooling rate. Temperature changes are related to the evolution of the activation energy, but the glass state can also 

be reached by compression, which influences the activation volume and intermolecular distances solely 

In this case, the glass state is reached when passing the vitrification (glass) pressure 𝑃𝑔. The impact of both 

temperature and pressure studies create the 𝑇𝑔(𝑃) or 𝑇𝑔(𝑃𝑔) line, which separates the aforementioned states.  
The previtreous domain extends 100 K above 𝑇𝑔 and several hundreds MPa below 𝑃𝑔. This region exhibits unique 

properties, which hallmark constitute non-Arrhenius type, long-range changes of dynamic properties. For decades, 

the description of such pressure-dependent changes in relaxation time () or viscosity () has been based on 

exponential relations that parallel the VFT equation used in temperature studies. However, such approaches 

effectively reproduce experimental data. This contribution recalls model-derivation proposed recently in refs. 

showing that fundamentally justified by the nature of the experimental data follows the critical-like type, namely: 

(𝑃),(𝑃) ∝ (𝑃+ − 𝑃)− . It results from 𝑑𝑙𝑛 [(𝑃),(𝑃)] 𝑑𝑃⁄ ∝  (𝑃+ − 𝑃)⁄  universal changes, for a property 

proportional to the activation volume. The latter estimates the singular pressure and the power exponent, 

so the nonlinear fitting of (𝑃) can be avoided, which essentially improves and supports the reliability of 

the analysis in the ultraviscous/ ultraslowed domain. Further, it leads to the new, fundamentally coherent, 

universalistic plot linking changes of dynamical properties in the previtreous domain.  
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Abstract: High-pressure treatment is one of the least examined fields in the physics of energy storage materials. 

Today, most of the batteries used are based on various lithium-based. One of the more promising lithium 

combinations is lithium phosphoolivine (LiFePO4) due to its safety and use of common (besides lithium) elements. 

However, the most significant drawback of this compound (besides lithium scarcity) is its moderate conductivity, 

which can be improved by carbon doping. To address those shortcomings, our team studied the impact of high-

pressure high-temperature treatment on this compound and its sodium-based analog (NaFePO4).  

Heat treatment under pressure ranging from 1 to 3 GPa enabled us to transform amorphous phosphoolivine analogs 

into nanocrystalline composites embedded in a glassy matrix. High-pressure heat treatment was correlated with in 

situ high-pressure thermal analysis. Further atmospheric-pressure Broadband Dielectric Spectroscopy and X-Ray 

Diffraction measurements were used to detect permanent changes in the electrical and structural properties of those 

materials (within the potential application range).  

Obtained nanocomposites exhibit improved electrical properties - apparent DC electric conductivity was increased 

by orders of magnitude, and apparent activation energy was reduced. It was confirmed that the observed effect 

was stronger for the sodium analogue than for the lithium. Furthermore, the sodium analogue exhibits 

different performance in electronic and ionic conductivities depending on temperature and sample state 

(glassy or nanocomposite), as further supported by AC conductivity studies. 
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Abstract: In recent years, climate change has significantly challenged the agricultural sector. 

The rising population has escalated food demand, forcing farmers to expand their fields and use more fertilizers.  

Additionally, the increasing frequency of droughts led to more intensive irrigation of crops.  A  promising solution 

to these issues is the use of controlled release fertilizers (CRF), which improve nutrient efficiency and reduce 

environmental impact. In our studies, the focus was on utilizing wool and biodegradable polymers of natural origin 

to develop a fertilizer material with a prolonged release time.  Waste sheep wool holds a significant potential for 

agricultural use. This biodegradable and biocompatible natural fibre is rich in keratin, making it an excellent source 

of nutrients for plants. One of its standout characteristics is its ability to absorb water. This property enhances soil 

moisture retention, reducing the need for frequent irrigation.   In this study, sheep wool from Polish mountain 

sheep was selected as a main ingredient for a controlled release fertilizer in form of polymer composite. 

The addition of wool is intended to act as a factor that prolongs water retention in the soil and, as the fibre degrades, 

to gradually release nitrogen,  sulphur, and other nutrients, as well as added fertilizer salts, into the soil. One of the 

materials used in a study as a matrix are polymer hydrogels, which are being considered in research for modern 

agricultural solutions as components of fertilizers. They are capable of storing large amounts of water and may 

help reduce the need for additional irrigation.  

The aim of this study was to investigate the ability of wool-loaded hydrogel materials to retain water. To do so, the 

absorption capacity of the materials and the study of soil water retention in time was conducted. Additionally, 

characterization of the water in hydrogel composites was carried out using thermal analysis. Preliminary studies 

have assessed wool as a suitable material for use in fertilizer-like materials. The addition of fibre can improve soil 

retention capacity and supply nutrients such as nitrogen and sulphur over a longer period. In order to produce 

hydrogel CRF fertilizers capable of storing water and increasing soil retention, the concentration of the polymer 

and the cross-linking solution should be adjusted accordingly. In addition, great attention should be paid to the 

challenge of maintaining the stability and repeatability of wool hydrogel materials compared to other 

biodegradable polymers considered for matrices.  
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Abstract: Non-isocyanate poly(hydroxyurethanes) (NIPUs, PHUs) constitute an environmentally friendly class of 

polyurethanes that are obtained without the use of toxic isocyanates. PHUs are synthesized through aminolysis of cyclic 

carbonates (CC). The presence of hydroxyl groups in the vicinity of urethane ones strongly influences the properties of PHUs. 

In comparison to conventional polyurethanes (PU), PHUs tend to exhibit lower crystallinity, enhanced chemical resistance and 

adhesiveness, and increased absorption of water and vapor. The properties of PHUs can be tailored by the proper selection of 

amines and cyclic carbonates. Modulating chain length and structure, rigidity, and functionality of CCs and amines influence 

thermal and mechanical properties of final materials. Here, we present results of our studies on the possibility of tailoring PHU 

mechanical, thermal, and hydration properties by modulating the number of secondary amino groups along the main chain. 

PHUs are synthesized via aminolysis of poly(propylene oxide) based cyclic carbonate (PPO-CC). The content of secondary 

amino groups is modulated by different mass ratios of 1,4-diaminobutane (DAB) and triethyelenetetraamine (TETA) 

in the amine component. Changes in hydrogen bonding density as a function of TETA content were studied using Fourier 

transform infrared spectroscopy (FTIR). It was shown that increasing TETA content increases hydrogen bonding density, with 

the exception of the pure DAB composition. The changes in mechanical properties correlate with changes in hydrogen bonding 

density: materials with lower hydrogen bonding densities exhibit compromised shape stability, while materials with a denser 

hydrogen bond network constitute durable elastomers. Hydrogen bonding in PHUs also determines their glass transition 

temperature, as was observed by differential scanning calorimetry (DSC), dynamic mechanical analysis (DMA), and dielectric 

relaxation spectroscopy (DRS). Introducing secondary amino groups into the PHU chain also allows for tailoring the water 

sorption. Water vapor sorption isotherms were recorded in the relative humidity range 0-97%. It was shown that while 

hydroxyurethane groups constitute the primary hydration sites, secondary amino groups act as secondary hydration sites, 

modulating monolayer capacity and vapor sorption. The changes in molecular mobility of the studied systems upon water 

sorption were monitored by DSC and discussed with regard to changes in morphology observed by FTIR. Three regions of the 

decrease in glass transition temperature were distinguished and attributed to the following three mechanisms: initial scission of 

hydrogen bonds, plasticization, and slaving. 
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Abstract: Adding nanoparticles (NPs) to liquid crystals (LCs) is an easy and effective way to improve their 

properties, because liquid crystals are very sensitive to external factors/ exogenic impact. The influence 

of nanoparticles on the properties of liquid crystals is so significant that a new category — LC + NP nanocolloids 

and nanocomposites — has been established. Because of this, scientists have increasingly shown interest in liquid 

crystal–based nanocolloids. Although numerous papers have been published on the mentioned topic, just a few 

consider the influence of pretransitional fluctuations. The broadband dielectric spectroscopy (BDS) studies were 

conducted in MBBA (N-(4 Methoxybenzylidene)-4-butylaniline) and nanocolloids with paraelectric BaTiO3 

dispersions to assess the impact of pretransitional fluctuations on static and dynamic dielectric properties. 

The analysis included the isotropic, nematic, and solid phases. The pretransitional anomalies were observed in all 

investigated phases, including the solid phase. In the isotropic phase, critical-like pretransitional behaviour was 

revealed by applying the distortion-sensitive analysis introduced by Aleksandra Drozd-Rzoska. The evolution of 

the dielectric constant in the nematic phase shows a split into two regions, with the crossover coinciding with 

the standard melting temperature. The temperature evolution of apparent enthalpy also showed critical-like 

features. Nanoparticles had a significant impact on all investigated properties. 
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Abstract: We consider the influence of different nanoparticles or micrometre-scale colloidal objects, which 

we commonly refer to as particles, on liquid crystalline (LC) orientational order in essentially spatially 

homogeneous particle–LC mixtures.  

We first illustrate the effects of coupling a single particle with the surrounding nematic molecular field. A particle 

could either act as a “dilution”, i.e., weakly distorting the local effective orientational field, or as a source of strong 

distortions. In the strong anchoring limit, particles could effectively act as topological point defects, whose 

topological charge q depends on particle topology. The most common particles exhibit spherical topology 

and consequently act as q = 1 monopoles. Depending on the particle’s geometry, these effective monopoles could 

locally induce either point-like or line-like defects in the surrounding LC host so that the total topological charge 

of the system equals zero.  

The resulting system’s configuration is topologically equivalent to a crystal-like array of monopole defects with 

alternating topological charges. Such configurations could be trapped in metastable or stable configurations, where 

the history of the sample determines a configuration selection. 
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Abstract: The DNA molecule represents a fundamental biological system whose basic shape is a double helix, 

which enables the storage of genetic information and the transfer of genetic material. However, in addition to the 

classical double helix structure, DNA can form higher-order structures such as DNA-quadruplexes. These are 

formed by the self-assembly of guanine-rich DNA sequences, where four guanine bases hydrogen bond together 

to form a G-quartet, which is the basic unit of a DNA-quadruplex. Quadruplexes can also form in chromosomes, 

where they play an essential role in gene regulation. Moreover, they are associated with various diseases, including 

neurodegenerative diseases such as amyotrophic lateral sclerosis and frontotemporal dementia. DNA quadruplexes 

can stack on top of each other and form long rodlike aggregates that can, at higher concentrations, exhibit 

a lyotropic liquid crystalline (LC) behaviour. In our study, we investigated the guinine-rich DNA sequences 

d(G4C2)n with n = 1, 2, 4, found in the non-coding region of the C9orf72 gene. In previous studies, where we used 

dynamic light scattering (DLS) and atomic force microscopy (AFM), we confirmed that all three sequences form 

DNA quadruplexes. We determined the translational diffusion coefficients and the lengths of the aggregates formed 

in the solution. We found out that the sequence d(G4C2) formed extremely long aggregates with lengths above 

80nm. The sequence d(G4C2)2 formed short stacked dimeric quadruplexes, approximately 3nm in length. 

The sequence d(G4C2)4 formed aggregates with a length of about 10 nm, which corresponds to seven stacked 

monomolecular quadruplexes. In this research, we prepared concentrated aqueous solutions (c > 10 mM) 

of d(G4C2)n with n = 1, 2, 4, incorporated them into thin glass cells, and imaged them by using polarization optical 

microscopy (POM). We found that all three sequences showed extensive orientational ordering of DNA-

quadruplex aggregates and the formation of LC phases. Different LC textures resulted from different lengths 

of the DNA-quadruplex assemblies, which is characteristic of chromonic LCs. 
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Abstract: It is well established that the positions of topological defects (TDs) in liquid crystals can be 

experimentally manipulated by locally distorting the liquid crystalline (LC) order — for example, through 

localized melting induced by optical tweezers. The simplest nematic LCs consist of anisotropic (e.g., rod-like) 

molecules and exhibit liquid-like behavior combined with orientational order. The latter is typically described at 

the mesoscopic level by the nematic director field n, which points along the local average molecular orientation. 

In bulk equilibrium, n is spatially homogeneous and aligned along a single symmetry-breaking direction. 

Nematic shells represent effectively two-dimensional (2D) systems in which the orientations of n are confined 

within a curved 2D surface. As a consequence, such structures are generally dominated by topological defects. 

In this work, we numerically investigate the nematic ordering profiles and the corresponding topological defect 

(TD) configurations in thin nematic LC shells subjected to locally imposed distortions of the LC order. 

We demonstrate that, within curved LC films, such manipulations can be strongly influenced by the local Gaussian 

curvature, particularly when it exhibits pronounced spatial variations. 

A mesoscopic theoretical framework is employed, in which both the shell geometry and the LC orientational order 

are described through the surface curvature and the nematic order parameter tensor. For illustration, we consider 

LC shells of spherical topology. Our results show that, with increasing shell prolateness—which introduces 

spatially inhomogeneous Gaussian curvature—the topological defects become increasingly “anchored” to regions 

of characteristic local curvature. 
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Abstract:  Lecture based on the study by Kalabiński, Drozd‑Rzoska, and Rzoska, which investigates in detail 

the monotectic‑type phase behavior of nematogenic MBBA–isooctane mixtures, combining phase‑diagram 

construction, coexistence‑curve analysis, and nonlinear dielectric effect (NDE) measurements. The complete phase 

diagram reveals two distinct biphasic regions: TP1, corresponding to isotropic–nematic coexistence at low 

isooctane content, and TP2, associated with liquid–liquid separation at high isooctane concentrations. These two 

domains provide a unique opportunity to analyze orientational and compositional criticality within the same binary 

system. A central achievement of the study is the quantitative parameterization of the coexistence curves. For TP1, 

the authors demonstrate that the isotropic–nematic coexistence width follows the scaling relation, with two 

composition‑dependent regimes. For TP2, the analysis of the binodal reveals an anomalous evolution of the 

effective order‑parameter exponent βeff, which increases when approaching the consolute temperature. This 

behavior differs from classical binary mixtures and is attributed to the uniaxial molecular anisotropy of MBBA, 

which enhances mean‑field‑type features near the critical point. Such behavior is consistent with previous 

observations of anisotropic fluctuation dynamics by S.J. Rzoska and collaborators. 
The study also provides rare photographic documentation (Figures below) of two distinct types of precritical 

opalescence. Near TP1, a transient milky turbidity appears despite the absence of a classical critical point, whereas 

TP2 exhibits a wide temperature range of critical opalescence extending 10 K above the consolute temperature. 

This effect indicates that orientational and density‑driven fluctuations strongly couple in LC–solvent systems. 

Further support comes from NDE measurements, performed with exceptional sensitivity, reaching values as low 

as 10⁻¹⁹ m²V⁻². For TP1, the NDE pretransitional effect follows mean‑field behavior with exponent ψ = 1, while 

near TP2 it shows mixed‑criticality signatures typical of classical liquid–liquid demixing. These observations 

validate the theoretical interpretation and align with earlier NDE investigations by Rzoska and co‑workers. 

Overall, the scientific value of this investigation is high: it provides one of the most detailed quantitative analyses 

of monotectic‑type LC mixtures to date, identifies previously unreported anomalies in binodal behavior, validates 

fluctuation‑driven phenomena using ultrahigh‑sensitivity NDE, and establishes MBBA–isooctane mixtures 

as a model system for studying universal features of limited miscibility in anisotropic fluids. 
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Abstract: We introduce the slave-master mechanism in the phase behavior of two-component systems where 

both components could exhibit some kind of (quasi) long-range order. The key feature of the mechanism is that 

one component strongly influences the other, while the reverse influence is negligible. To illustrate the effect, 

we consider systems where each isolated component exhibits an order-disorder phase transition on varying 

a control parameter (e.g., temperature) to which we refer as the generalized temperature.  We present a minimal 

model that shows robust slave-master behavior. As exemplary systems, we present thermotropic liquid crystals 

(LCs) exhibiting nematic and smectic A phase order, focusing on the interaction strength between orientational 

and translational order.  Mixtures of nematic LC molecules and anisotropic nanoparticles are also presented. 

We show that qualitatively different behaviors could emerge via the specific nature of the inter-component 

interaction. Mastering this mechanism could lead to various applications based on phase tunable properties.  
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Abstract: Of our interest are frustration-driven pattern generating mechanisms in systems which in bulk 

equilibrium display spatially homogeneous long-range orientational order in absence of perturbations. As testbed 

material, we select thermotropic nematic liquid crystals. In bulk, they exhibit weakly discontinuous order-disorder 

phase transformation on varying temperature where the ordered nematic phase features spatially uniform axial 

order along an arbitrary symmetry breaking direction. However, due to continuous symmetry breaking (CSB) 

the established order is extremely susceptible to various perturbations which are in real systems in general always 

present. We theoretically illustrate how diverse complex patterns could be excited. Particularly intriguing 

configurations could appear if topological defects are present that could be generated via CSB. Our analysis 

is based on a relatively simple Lebwohl-Lasher-type model in which we could get analytical insight into 

phenomena of our interest. Using it we illustrate history dependent early stage I-N evolution and final patterns in 

presence of “impurities” (e.g., nanoparticles). We show how characteristic effective interaction characteristics 

predict qualitatively different emerging patterns. Our analysis is based on CSB which is ubiquitous in nature. 

Consequently, demonstrated mechanisms are expected to manifest also in other condensed matter systems whose 

ordered phase is formed via CSB.  
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Abstract: We carry out a systematic experimental and theoretical study of elastocaloric (eC) response in nematic 

liquid crystal elastomers (LCEs), which possess the elastic properties of elastomers combined with 

the orientational order of liquid crystals. The chemical linking of mesogens to the polymer backbone enables 

a thermomechanical response yielding a large spontaneous change in the LCE geometry on varying the 

temperature. In liquid crystal elastomers a relatively large eC effect could be obtained upon adiabatic application 

or removal of a stress field in the isotropic state near phase transformation to the more ordered state. In these cases, 

the change in isothermal entropy or adiabatic temperature is compensated by a temperature change in liquid crystal 

elastomers. This effect can be exploited towards soft condensed state cooling technologies that are gaining 

increasing interest due to environmental issues, low cost, and low stimulus field. We present directly 

measured elastocaloric temperature changes. Experimental measurements are interpreted using a modified 

Landau−de Gennes mesoscopic model taking into account both internal and external stress fields. Our systematic 

study identifies conditions yielding responsivity of a few K/MPa, which is two orders of magnitude larger than 

in the shape memory alloys, the most intensively studied materials for this effect. 
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Abstract: The self-assembly behaviour and crystallization kinetics of two liquid-crystalline materials containing 

a 2’,3’-difluorosubstituted terphenyl mesogenic core have been examined in detail. Calorimetric analyses reveal 

that the nature of the linking bridge plays a crucial role in determining the polymorphism of the smectic phases. 

The CH2O.3 compound, incorporating a –CH2O– bridge and a longer methylene spacer, displays a chiral smectic 

SmCA* phase with antiferroelectric properties. In contrast, the COO.6 compound, which contains a –COO– bridge 

and a shorter alkyl chain, develops a chiral smectic SmC* phase exhibiting ferroelectric properties. Both materials 

crystallize during slow cooling, whereas rapid cooling favours vitrification of a conformationally disordered 

crystal phase. Dielectric spectroscopy reveals intricate relaxation dynamics across the observed thermodynamic 

states, while DFT calculations provide insight into the molecular origin of these processes. 
The results obtained may prove important for advancing research on liquid-crystalline systems and their 

prospective applications. Nonetheless, further studies are required to clarify how mesophase organization relates 

to crystallization, vitrification, and the associated kinetic phenomena. 
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Abstract: In 1991 Pierre Gilles de Gennes presented the Nobel Prize lecture entitled ‘Soft Matter’ which created 

a new category of systems, linking liquid crystals, polymers, colloids, supercooled liquids, micellar mixtures, … . 

Their common feature is the dominance of mesoscale species, in time & space, in comparison with standard 

materials governed mainly by properties below nanometrics and nanoseconds scale. It leads to enormous 

sensitivity to exogenic factors (pressure, electric field, etc.) and endogenic factors, such as nanoparticles and solute 

admixtures. This seminar addresses these issues, with a significant focus on topological aspects, which are ideal 

for direct experimental observation precisely because this phenomenon occurs at a mesoscale. The seminar largely 

focused on biologically significant systems and liquid crystals affected by nanoparticles. Another significant area 

of research was the transition to the glass state, with a particular focus on the effects of high pressure. 

The seminar also provided young researchers with the opportunity to learn about one another's scientific works 

and to present their own achievements. A special session entitled "Show Yourself in Science" demonstrated 

the purposefulness and practical tools for promoting one's results. This will further enable conscious 

and purposeful planning of research and personal development paths. 
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