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Our research program is focused on the study of the structure and dynamics of disordered and 
partially ordered condensed matter at the atomic and molecular levels with a special emphasis 
on phase transitions. The purpose of these investigations is to discover the basic laws of physics 
governing the behaviour of these systems, which represent the link between perfectly ordered 
crystals, on the one hand, and amorphous matter, soft condensed matter and living systems, on the 
other. Such knowledge provides the key to our understanding of the macroscopic properties of these 
systems and is an important condition for the discovery and development of new multifunctional 
materials, nanomaterials and biomaterials for new applications. An important part of the research 
program is devoted to the development of new experimental methods and techniques in the field 
of magnetic resonance, magnetic resonance imaging, fluorescence microspectroscopy, scanning 
tunnelling, electronic and atomic force microscopy, as well as dielectric relaxation spectroscopy 
and dynamic specific-heat measurements.

The experimental techniques used are:
—— One- (1D) and two-dimensional (2D) nuclear magnetic resonance (NMR) and relaxation, as well as quadrupole 

(NQR) resonance and relaxation,
—— Multi-frequency NMR in superconducting magnets of 2 T, 6 T and 9 T, as well as the dispersion of the spin-lattice 

relaxation time T1 via field cycling,
—— Nuclear double resonance and quadrupole double resonance such as 17O–H and 14N-H,
—— Fast field cycling NMR relaxometry,
—— Frequency-dependent electron paramagnetic resonance (EPR) and 1D and 2D pulsed EPR and relaxation,
—— MR imaging and micro-imaging,
—— Measurement of the electronic transport properties,
—— Magnetic measurements,
—— Fluorescence microscopy and microspectroscopy,
—— Linear and non-linear dielectric spectroscopy in the range 10-2 Hz to 109 Hz,
—— Electron microscopy and scanning tunnelling microscopy,
—— Atomic force microscopy and force spectroscopy,
—— Dynamic specific heat measurements.

The research program of the Department of Solid State Physics at the “Jožef Stefan” Institute 
is performed in close collaboration with the Department of Physics at the Faculty of Mathematics 
and Physics of the University of Ljubljana, Institute of Mathematics, Physics and Mechanics and 
the J. Stefan International Postgraduate School. In 2012, the research was performed within three 
research programs:

—— Magnetic resonance and dielectric spectroscopy of smart new materials
—— Physics of Soft Matter, Surfaces and Nanostructures
—— Experimental Biophysics of Complex Systems

I. Research programme “Magnetic resonance and dielectric spectroscopy of smart 
new materials”

In 2012 the members of the program group published 55 original scientific papers in inter-
national peer-reviewed scientific journals. Several articles were published in high-impact journals 
(one article in Nature Photonics, one in Chemical Society Reviews and four articles in Phys. Rev. 
Letters. The investigations were focused on the following research fields.

Quasicrystals and complex metallic alloys
We have determined the anisotropic physical properties of decagonal quasicrystal d-Al-Co-Ni 

and demonstrated the anisotropy of the transport coefficients (electrical resistivity, thermoelectric 

Figure 1: Anisotropic electrical resistivity of a 
decagonal quasicrystal d-Al-Co-Ni, measured 
along three directions in the quasi-periodic plane 
(Q) and along the 10-fold periodic direction (10).
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power, Hall coefficient and thermal conductivity) and magnetic susceptibil-
ity between the quasi-periodic plane and the periodic 10-fold direction. In 
contrast, no anisotropy was found within the quasi-periodic plane (Figure 1.).

J. Dolinšek was invited by the Editors of the Chemical Society Reviews 
to write a review paper on the electrical and thermal transport properties 
of icosahedral and decagonal quasicrystals (Figure 2). This review paper 
summarized the current state of the art in the field of physical properties of 
icosahedral and decagonal quasicrystals, giving a survey of the experimental 
results and theoretical models. A large part of the paper is based on the results 
obtained in the author’s laboratory at the J. Stefan Institute.

Quantum magnetism
By means of NMR spin-lattice relaxation time, we have studied the spin 

dynamics as a function of the magnetic field in two quasi-one-dimensional 
quantum antiferromagnets: the anisotropic spin-chain system NiCl2-
4SC(NH2)2 and the spin-ladder system (C5H12N)2CuBr4. We confirmed that 
the spin excitations in both systems evolve from magnons to spinons when 
crossing the critical field, in accordance with theoretical predictions. In 
the vicinity of the critical field, we showed that spin excitations are neither 
magnons nor spinons, while the spin dynamics scales in accordance with 
quantum criticality. We showed that the behaviour in both systems is equiva-
lent, thus demonstrating the universality of quantum-critical behaviour. The 
work was published in Phys. Rev. Lett., see Figure 3.

Members of our department together with a group of international 
collaborators investigated the ground state of the geometrically frustrated 
system FeTe2O5Br, which is characterized by low-temperature multiferroic-
ity. We have shown that the emergence of an incommensurate amplitude-
modulated magnetic structure depends on the magnetic frustration that 
originates from the topology of this particular spin system. Surprisingly, 
the system is in fact characterized by magnetic chains, which are coupled 
by frustrated exchange interactions. The same group of authors investigated 

the stability of the incommensurate magnetic ordering at the lowest experimentally accessible temperatures using 
neutron diffraction measurements at 53 mK. Muon spin relaxation measurements have revealed that in spite of long-
range ordering the spin dynamics does not freeze even in the limit of T → 0 (Figure 4). The amplitude-modulated 
magnetic structures serve as a model system for the coexistence of long-range order and persistent spin dynamics.

A layered Kagome-like Cu3Bi(SeO3)2O2Br compound was studied using neutron diffraction, bulk magnetiza-
tion and magnetic susceptibility measurements. At TN = 27.4 K a transition into the long-range antiferromagnetic 

ordered phase occurred. The magnetic structure is composed of alternating 
ferrimagnetic ab layers, with the Cu2+ (S=1/2) magnetic moments slightly 
canted away from the c axis. This magnetic structure was ascribed to the 
competition between ferro- and antiferro-magnetic interactions within the 
ab layers and additional weak antiferromagnetic interlayer interactions. 
When the magnetic field perpendicular to the layers exceeds BC = 0.8 T, a 
metamagnetic transition occurs, where every second layer flips (Figure 5). 
In combination with other techniques we were able to estimate the strength 
of individual Cu-…-Cu exchange interactions.

Spectroscopy with polarized X-rays at the nanoscale
Near-edge X-ray absorption spectroscopy (NEXAFS) is an essential 

analytical tool in material science. Combining NEXAFS with scanning 
transmission X-ray microscopy (STXM) adds spatial resolution and the 
possibility to study individual nanostructures. In an article published in 
Nature Photonics, we described a full-field transmission X-ray microscope 
(TXM) that generates high-resolution, large-area NEXAFS data with a col-

lection rate two orders of magnitude faster than is possible with STXM (Figure 6). We present image stacks and 
polarization-dependent NEXAFS spectra from individual anisotropic sodium and protonated titanate nanoribbons 
((Na,H)TiNRs, HTiNRs)). The combined NEXAFS-TXM technique has the advantage that one image stack visualizes 

The group has investigated important 
open issues in the electronic properties of 
quasicrystals and complex metallic alloys, 

quantum magnetism in low-dimensional spin 
systems, critical properties of nanostructures, 

physical properties of materials with giant 
electrocaloric and thermoelastic effects, new 

metallic materials for hydrogen storage and 
developed novel pharmaceutical and biological 

substances. The group has also developed a 
novel spectroscopic method utilizing polarized 

X-rays on the nanometric scale.

Figure 3: Characteristic phase diagram of a one-dimensional quantum 
antiferromagnet around the critical field Bc1 contains three phases with 
different spin excitations: with magnons (gapped), with spinons (TLL) 
and intermediate quantum critical region.

Figure 2: Characteristic temperature-dependent electrical resistivity 
and thermoelectric power of icosahedral quasicrystals, exhibiting a 
pseudogap in the electronic density of states at the Fermi energy.
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a large number of nanostructures and therefore already contains statistical 
information. This new high-resolution NEXAFS-TXM technique opens the 
way to advanced nanoscale science studies.

Study of the critical properties of nanostructured materials and 
materials with large electrocaloric and thermomechanical effects

We showed that the refrigerant capacity of PLZT ceramics and ferro-
electric polymer films exceed several times all previously known materials, 
including the magnetocaloric materials. By using high-resolution calorim-
etry we proved the existence of the phase transition line between the glassy 
and ferroelectric phase of relaxor ferroelectrics (Figure 7) and explained the 
anisotropy of criticality in these systems. We described the way to control 
the temperature profile of the thermomechanical response in liquid-crystal 
elastomers via different physical parameters such as mechanical fields and 
the state of the order during the crosslinking procedure. We showed that 
highly confined liquid crystals exhibit a crossover in the dimensionality of 
the problem. 

Relaxor polymers and ceramic materials
In collaboration with researchers from the Pennsylvania State Univer-

sity, USA, the electrically-induced behaviour was compared in a non-stretched 
and uniaxially stretched P(VDF-TrFE-CFE) terpolymer - a member of the relaxor polymer family that exhibits fast 
response speeds, giant electrostriction, high electric energy density, and a large electrocaloric effect. Substantial 
differences in the dielectric response, polarization, electrocaloric response, and induced electrostrictive strain of the 
non-stretched and stretched terpolymer were detected and explained. The results suggest that the electrically-induced 
properties of relaxor polymer films can be tailored by controlling the preparation conditions. In collaboration with 
researchers from Nanjing University, China, we have reported on the structural, thermal, and dielectric properties 
of relaxor P(VDF)-based terpolymer/copolymer blends on aluminum foil, i.e., the first relaxor polymer blends 
developed on a metal surface. The detected response has been explained by calculations that take 
into account the fact that two similar dynamic processes (relaxor dynamics in the crystalline 
regions and a glassy transition in the amorphous matrix) superimpose in the same temperature 
range (Figure 8).

The dielectric response of core-shell structured ceramic materials (composed of semiconduct-
ing grains separated by insulating grain boundaries) has been modelled in terms of an equivalent 
electric circuit with elements that describe distinctive contributions of grains and grain boundaries. 
By taking into account a proper temperature dependence of the individual elements of the circuit, 
the temperature- and frequency-dependent dispersive dielectric behaviour, typically observed in 
these materials, has been obtained. The modelling results have been applied to the experimentally 
detected dielectric response of CaCu

3Ti4O12 thin films that exhibit, for a ceramic thin film, extremely 
high values of the dielectric constant. In addition, the influence of parasitic inductance and the 
resistance of the experimental setup on the measured dielectric response was calculated. A novel 
experimental setup has been installed in 2012 that enables a simultaneous detection of the electri-
cal (four-point electrical conductivity) and thermoelectrical (thermoelectric voltage, the Seebeck 
coefficient) properties from room temperature up to 1000oC.

Hydrogen-storage metallic alloys
The crystal structure, bonding and magnetic changes upon hydrogenation of TiFe1-xNix alloys 

with different hydrogen and Ni contents were investigated (Figure 9). In crystalline samples, a 
reversible second-order phase transition from the a-phase (with soluble hydrogen) through a 
mixture of a- and b-phase into a pure b-phase was found. In amorphous samples, no transition 
was found. The saturation magnetization of the samples increases with hydrogenation and further 
increases upon hydrogen desorption. The increase of the Ni/Fe ratio in the TiFe1-xNix is found to 
result in an increase of hydride cohesive energies and in the systematic shifting of the Fermi energy to lower values, 
in both pure intermetallics and appropriate hydrides. The hydrogen desorption temperature rises but the maximum 
amount of hydrogen absorbed under the same conditions decreases. Among the studied materials, TiFe0.8Ni0.2 was 
found to be the most promising composition for hydrogen storage.

Figure 5: Magnetic structure in Cu3Bi(SeO3)2O2Br 
system (a) in the absence of external magnetic 
field and (b) in field of 1 Tesla applied along the 
c axis. The different colours of the arrows denote 
the magnetic moments at two crystallographically 
inequivalent Cu sites. 

Figure 4: Decay of muon polarization in FeTe2O5Br due to (a) nuclear 
and (c) electronic magnetic fields. The latter are characterized by their 
broad distributions (in the inset), which originate from an amplitude-
modulated magnetic ground state. (b) Calculated electrostatic potential 
within the crystallographic unit cell. 
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Mechanochemical synthesis, elastomers and liquid crystals
Using quadrupole-perturbed nuclear magnetic resonance of 23Na, we 

monitored the chemical processes governing the mechanochemical synthesis 
of NaNbO3. The results reveal the existence of a transitional amorphous 
carbonato complex with an atypical Nb-O bond. We successfully detected 
14N quadrupole-perturbed nuclear magnetic resonance in photoisomerizable 
nematogen 7AB, in spite of extremely short spin-lattice relaxation times, 
typically about 10 us, which combined with a large quadrupole coupling 
constant normally inhibit the detection of resonance. In the specific case of 
7AB, a relatively small and well‑resolved 14N quadrupole doublet can neverthe-
less be detected, since the N=N bond exhibits reorientations about the long 
molecular axis at the angle close to the magic angle. Taking into account the 
differences in the temperature dependence of 2H and 14N doublet splittings, 
we also determined the temperature dependence of the molecular biaxiality. 
The temperature-concentration (T-f) phase diagram of the binary confined 
liquid crystal 7AB was also determined (Figure 10). The non-equilibrium 
concentration of cis-isomers, f , was controlled by illumination with UV 
light. The establishment of the equilibrium state with all trans-isomers was 
monitored in-situ via the quadrupole-perturbed nuclear magnetic resonance 
of 2H. Isotropic-nematic phase coexistence regions were determined by 
analysing the time-dependences of the spectra. This work was published in 
Physical Review Letters.

Ferroelectrics, hydrogen-bonded systems, pharmaceutical and 
biological substances

We investigated organic ferroelectrics, hydrogen bonds, pharmaceuti-
cal and biological substances, cocrystals and crystal polymorphs. Phase 
transitions in a metal-organic perovskite with an azetidinium cation, which 
exhibits giant polarizability, were investigated using differential scanning 
calorimetry (DSC) and 1H nuclear magnetic resonance (NMR) measure-
ments. The DSC results indicated successive phase transitions at 254 and 
299 K. The temperature dependence of the spin−lattice relaxation time T1 
determined by NMR indicated that the activation energy for cation ring-
puckering motion was 25 kJ mol-1 in phase I (T > 299 K).

The 17O NQR frequencies have been measured in ciscyclobutane-1,2-
dicarboxylic acid and the quadrupole coupling tensors have been determined 
at various temperatures. The temperature dependence of the 17O quadrupole 
coupling tensors at the 17O···H-O oxygen positions was analysed in the model 
of proton exchange and the energy differences of the two proton configura-
tions obtained by this analysis agree with the values obtained from the O-H 
distances. The model shows that the population of an oxygen lone pair orbital 
is at this oxygen position reduced from 2 to approximately 1.3.

The stability of the antihypertensive drug nifedipine (NIF) has been 
studied in the solid state by 1H–14N NMR–NQR double resonance (NQDR) and 
theoretically by the Density Functional Theory (DFT). The photoconversion 
of NIF to NO–NIF in the solid was found to be accompanied with the electron 
density redistribution at nitrogen sites (-NH- to –N= and -NO2 to -NO) and 
proved to be successfully detected with the identification of photoproducts 
by 1H–14N NQDR and DFT methods. A potential anti-leukemic and anti-cancer 
agent, 2-thiocytosine (2-TC), has been studied experimentally in the solid 
state by 1H-14N NMR-NQR double resonance (NQDR) and theoretically by the 
quantum theory of atoms in molecules (QTAIM)/density functional theory 
(DFT). Eighteen resonance frequencies on 14N were detected at 180 K and 
assigned to particular nitrogen sites (−NH2, –N=, and –NH–) in 2-thiocytosine. 
This study demonstrates the advantages of combining NQDR and DFT to 
extract detailed information on the H-bonding properties of crystals with 

Figure 8: Dielectric response of the P(VDF-TrFE-CFE) terpolymer film 
and its blends with P(VDF-CTFE) copolymer on aluminium foil – the 
first relaxor polymer blends, developed on a metal surface.

Figure 7: Electric-field-temperature phase diagram of the PMN [110] 
relaxor ferroelectric.

Figure 6: Workflow for NEXAFS-TXM measurements. a) X-ray optical 
set-up of the TXM for NEXAFS studies. Monochromatized radiation from 
the undulator is focused by a reflective capillary condenser into the object 
field. A zone plate objective forms a magnified image. By choosing regions 
of interest (ROIs), the optical density can be calculated for each ROI using 
the sample-free region in its vicinity. As many nanostructures are within 
the field of view, one photon energy stack contains statistical information. 
b) Stack of (Na,H)TiNR images recorded at different energies. The NEXAFS 
spectrum is recorded on a ROI. c) Scheme showing a ROI for recoding the 
transmitted photon flux (I) and incident photon flux (I0).
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complex H-bonding networks. Solid-state properties were found to have a profound impact on 
the stabilities and reactivities of both compounds.

Nuclear quadrupole resonance (NQR) was used as a method for the characterization of 
cocrystals and crystal polymorphs. 14N NQR spectra of several cocrystals of carbamazepine have 
been measured together with the 14N NQR spectra of cocrystal formers. The results show that the 
14N NQR spectrum of a cocrystal and the 14N NQR spectra of cocrystal formers differ well outside 
the experimental resolution. It is further described how the NQDR techniques, that have been used 
to measure the 14N NQR frequencies, can be used to check the homogeneity of a polycrystalline 
sample and to monitor the stability of a metastable crystal polymorph.

Nitrogen atoms are present in a number of solid explosives and illicit substances. The nuclear 
quadrupole resonance (NQR) spectra and spin–lattice relaxation of the nitrogen atomic nucleus 
14N can be used to characterize these compounds and to distinguish between possible crystal 
polymorphs. After the characteristic 14N NQR frequencies and spin–lattice relaxation rates in a 
compound are determined, NQR can be used to detect these compounds and, in the case of crystal 
polymorphs, also to determine the method of preparation. The 14N NQR frequencies and spin–lat-
tice relaxation rates are measured either by pulse NQR or by nuclear quadrupole double resonance 
(NQDR) based on magnetic field cycling.

II. Research programme “Physics of Soft Matter, Surfaces and Nanostructures”

The investigations of the research program “Physics of Soft Matter, Surfaces and Nanostructures” are focused 
on novel complex soft matter systems and surfaces with specific functional properties. We investigated in particular 
liquid-crystalline elastomers and dendrimers as novel multifunctional materials, nematic colloids, molecular motors, 
soft-matter photonic crystals and novel synthetic or self-assembled micro- and 
nano-structures. The aim of the program is to understand the structural and 
dynamical properties of these systems, their interactions, their function at 
the molecular level, and self-assembly mechanisms in soft matter. The un-
derlying idea is that it is possible to understand complex mechanisms, such 
as self-assembly, on a macroscopic level, using a simplified physical picture 
and models. In order to provide a comprehensive approach to the problem, 
the program combines both experimental and theoretical investigations, 
supported by modelling and simulations. Special emphasis is given to the 
possible electro-optic and medical applications.

Modelling of the laser imprinting of defects in nematics
 We showed that using Laguerre-Gaussian optical beams, complex structures of typically even higher complexity 

can be induced in nematics. The role of the absorption - in the bulk or at the surfaces - is addressed, demonstrat-
ing complex local heating of the nematic material within the optical beams. Finally, the structures imprinted by 
complex optical beams can be good candidates for various further-tuned 
structures affected by confinement, complex surface anchoring profiles, 
chirality of nematic, and incorporation into nematic colloids. The work was 
published in Soft Matter.

Rewiring of nematic braids in chiral nematic colloids
We studied chiral colloidal dimers on the theoretical and experimental 

level. The influence of the chirality on the tangles in the formalism of 
tetrahedral rotations is of vital importance if the formalism is to be used to 
predict the possible structures. Systems with sufficiently complex boundary 
conditions can assume a large number of metastable configurations. Accurate 
prediction and the guided simulation of complex structures can accompany 
the experimental results for chiral defect systems induced optically, by col-
loidal inclusions, or by confinement. The work was published in Soft Matter.

Modelling of cholesteric droplets
We addressed systems of cholesteric liquid-crystal droplets, where the relation between the confinement via 

the spherical surface of the droplet and the chiral twisting of the liquid crystalline orientational order is specifically 
expressed. Multiple anisotropic optical profiles are demonstrated, emerging as a result of geometrical confinement. 

Figure 9: TiFe0.5Ni0.5 supercell

We have investigated the topology of chiral 
nematic braids, the optical imprinting of 
topological defects, the self-assembly of nematic 
colloids and have found optimal shapes of micro-
swimmers, mimicking simple micro-organisms 
in Nature. We have demonstrated the excellent 
tribological properties of MoS2 nanoparticles 
and have demonstrated the first FET transistor 
based on 2D crystal WS2.

Figure 10: Isonematic lines of photo-isomerized 7AB.
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Also, the authors show that changing the intrinsic twisting of the molecular optical axes 
induces remarkable changes in the droplet structure, modifying the optical and photonic 
properties of the droplets. The demonstrated approach could be used as a possible mechanism 
to envisage soft-matter optic and photonic elements in all-photonics circuits. The work was 
published in Soft Matter.

Shape-tuning the colloidal assemblies in nematics
Using numerical modelling, we demonstrate two-dimensional self-assembly of tri-

angular, square, and pentagonal submicrometer-sized platelets in thin layers of nematic 
liquid crystals. Platelets are decorated with disclinations leading to effective elastic dipoles 
or quadrupoles. Colloidal assemblies of chains of such elastic dipoles into periodic lattices 
are formed via diverse rotational and translational shifts to minimize the distortions in the 
surrounding nematic medium. The work was published in Soft Matter.

Elastic anisotropy driven nematic shell restructuring
Confining a nematic liquid crystal to spherical shells with planar degenerate surfaces 

gives rise to various defect configurations with the total topological charge +2. In eccentric 
shells all four disclinations with winding number -1/2 are positioned in the 
thinner region to minimize their length. By chemically functionalizing these 
defects one could fabricate colloids with tunable valence. The elastic constant 
anisotropy, which is experimentally controlled by varying the temperature, 
leads to a gradual change of defect positions in a notably asymmetric way. 
On the other hand, when the eccentricity of the shells is changed, the defects 
increase their separation in a roughly symmetrical way. Controlling the 
directional-binding capabilities of shells provides a possible route towards 
the controlled self-assembly of colloids for optical and photonic applications. 
The research was performed in collaboration with the group in Montpellier.

Dimensional crossover in nano-confined liquid crystals
On decreasing a characteristic confinement length of confined thermo-

tropic liquid crystals (LCs) the role of wetting-surface interactions is gaining 
in importance due to increasing surface-to-volume ratio. In particular, if 
noncritical surface interaction exhibits a linear dependence on the order 
parameter it can erase the phase transition at a critical confinement length. 
We were the first to demonstrate, theoretically and experimentally, that a 
different scenario might appear in nanoconfined LCs in the case of relatively 
weak wetting interactions. Namely, with a decreasing confinement scale the 

effective dimensionality of the system is reduced and consequently, the 1st-order phase transition into an 
orientationally ordered phase is, due to symmetry reasons, replaced by the 2nd-order phase transition. We 
realized experimentally weak wetting conditions by exploiting memory effects and using relatively flexible 
LC molecules (12CB). The results were published in Soft Matter.

Theoretical investigations of artificial swimmers.
We investigated the energetic efficiency of low Reynolds number swimmers driven by self-propulsion 

along their surface. An example of such swimmers are ciliated protozoa, but also artificial chemiphoretic 
swimmers. It turns out that the cost of propulsion is proportional to the square of the fluid velocity above 
the surface, integrated over the surface of the swimmer. We thus determined the swimmer shapes and 
their velocity distribution in a way that they achieve a given swimming velocity with minimum dissipa-
tion while keeping the volume constant. The result is surprising as the optimal shape can, depending on 
the allowed curvature, contain protrusions along the symmetry axis (Fig. 16 a). The calculated optimal 
swimmer shapes also show a high degree of similarity with various microorganisms found in nature (Fig. 
16 b). The work was published by A. Vilfan in Phys. Rev. Lett.

Vapour-trace detection of explosives using chemically functionalized COMB microsensors.
In collaboration with the Faculty of Electric Engineering and the Faculty of Chemistry and Chemical 

Technology of the University of Ljubljana we have developed and tested a miniature system for the detec-
tion of very small concentrations of vapours of various explosives in the atmosphere. The system is based on a very 

Figure 13. Soft Matter cover page: Modeling 
of radial defects in cholesteric droplets

Figure 12. Colloidal dimer in a chiral nematic: Disclination lines and 
four tetrahedral sites where the rewiring of disclinations is possible in 
a 180-degree twist cell is shown. For the C site all three configurations of 
disclinations are shown.

Figure 11. Schematic presentation of complex laser 
induced defects in a nematic
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sensitive microcircuit that uses planar COMB capacitors produced in CMOS 
technology. The vapour traces of explosives, which are always present in 
the vicinity of explosive devices, are selectively adsorbed on the electrodes of 
micro-capacitors that have been previously chemically functionalized with 
receptor molecules. This change in the capacity of the chemically function-
alize capacitor is detected with the sensitivity in the range of an attofarad. 
We have succeeded in detecting 2 molecules of TNT in 10+12 molecules of the 
carrier gas N2 (Figure 17).

Friction reduction via single MoS2 “mama”-tubes and single MoS2 
fullerene-like particles

For the first time the coefficients of friction between a silicon AFM tip 
and a single MoS2 nanotube or a single MoS2 nano-onion were found to be 
much below the values obtained for a flat MoS2 single crystal or graphite. 
We revealed a non-trivial dependency of the coefficient of friction on the 
interaction strength between the nanotube and the underlying substrate 
that is explained with the dissipation of energy and shear deformation. The 
MoS2 nanotubes with a high interaction strength revealed up to four times 
larger coefficient of friction 0.08 than weakly supported tubes. The results 
explain the phenomena of the higher friction found for intra-crystalline slip 
than for inter-crystalline slip. This phenomenon, which is in contradiction 
with commonly accepted models, was published a quarter of century ago 
and remained without confirmation until now. We also evidenced that a 
rolling mechanism of MoS2 fullerene-like nano-onions is indeed possible at 
low loads in accordance with recent predictions. The work was published 
Nanoscale Research Letters.

The addition of the MoS2 nanotubes to the synthetic Polyalphaolefin 
(PAO) oil significantly improved the friction and wear behaviour in the 
boundary-lubrication conditions between AISI 52100/DIN 100Cr6 steel 
counterparts. The coefficient of friction was decreased by more than 2 times, 
while the wear was reduced by as much as 5–9 times. The use of nanotubes 
almost completely eliminated any abrasion or deformation of the surfaces 
in the studied time span. The investigation showed that the formation of a 
MoS2- nanotubes-based tribofilm in the contact area was of key importance 
for the reduction of friction and wear.

MoS2 nanotubes mediated polymer melt-processing for novel nano-
composites materials

The MoS2 nanotubes were introduced into an isotactic polypropylene 
(iPP) polymer matrix to generate novel nanocomposite materials through 
an advantageous melt-processing route. The incorporation of INT-MoS2 
generated notable performance enhancements through reinforcement 
effects, highly efficient nucleation activity, and excellent lubricating abil-
ity in comparison with other nanoparticle fillers. The thermal stability of 
nanocomposites filled with 1 wt.% of INT-MoS2 was almost 60°C higher 
than that of neat iPP, the coefficient of friction decreased by 15% and wear 
by more than 50%. 

Chemically synthetized field-effect transistor (FET)
We report the realization of FETs made with a chemically synthesized, 

layered 2D semiconductor crystal of WS2. The 2D Schottky-barrier FETs 
demonstrated ambipolar behaviour and a high (~105x) on/off ratio at room 
temperature with current saturation. The behaviour was attributed to the 
presence of an energy bandgap in the 2D crystal material. The FETs show clear photoresponse to visible light. The 
promising electronic and optical characteristics of the devices combined with the layered 2D crystal flexibility 
make WS2 attractive for future electronic and optical devices. This work was published in Applied Physics Letters.

Figure 14. Colloidal platelets in the nematic layer: Two-dimensional 
clusters of pentagons (a,b) and (c) a stable two-dimensional pentagonal 
tiling formed after free-energy minimization. Inset shows the binding 
potential of the tiling as a function of the lattice constants X and Y.

Figure 16: (a) The calculated optimal swimmer shapes for different 
values of maximum surface curvature. (b) Shapes of three ciliated 
microorganisms.

Figure 15. Effect of elastic constant anisotropy on the position of defects 
in a nematic shell where spherical surfaces are not concentric.
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Ultra-cold atoms
A dedicated laboratory for sensitive experiments with ultra-cold atoms 

is being set up with the first equipment already installed. The home-built 
apparatus for studying strongly correlated systems with Cs atoms is under 
construction. A good cooperation with a recognized cold-atoms group from 
Austria was established with a recently published joint paper in Physical 
Review A.

III. Research programme “Experimental Biophysics of Complex 
Systems”

Within the program “Experimental Biophysics of Complex Systems” 
we explore processes and structures of various complex systems (from model 
systems to the structures in living cells, tissues and even small animals) 
including the effects of various bioactive molecules like toxins, drugs, etc., 
as well as of various materials like nanomaterials and medical materials on 
these systems. Our research is focused on the investigation of the structural 
properties of different membrane structures such as membrane domains, 
membrane proteins and glycosaccharide matrix as well as their interac-
tions with various materials that enter into their native environment. Novel 
spectroscopic and micro-spectroscopic techniques contribute to the under-
standing of the organization of these supramolecular systems, complex cell 
and tissue responses as well as opening up new possibilities to design new 
medical materials, like scaffolds for tissue regeneration as one of the most 
relevant problems in the current aging population of developed countries. In 
addition, we focus on medical method optimization, like tumour treatment 
methods, magnetic resonance imaging and the mathematical modelling of 
thrombolysis, magnetic resonance microscopy in forestry, wood science and 
food processing as well as to restricted diffusion research.

One of the hottest topics in biophysics is the study of the interactions 
between novel materials and cells, especially from the bioactivity and 
bio-compatibility points of view, which we explore by applying novel 
micro-spectroscopies. We upgraded our system for fluorescence micro-
spectroscopy, which enables us to acquire fluorescence spectra from small 
volume elements of the sample and thus to detect physical changes in the 
local molecular environment of fluorescent probes, with new acquisition 
and analysis routines. By changing imaging sequence, introducing a spectral 
model, and implementing efficient computer simulations, we improved the 
spectral resolution and bleaching correction reliability. These advances 
– combined with custom designed environmentally sensitive probes – 
enabled us to observe phase transitions of single liposomes (Figure 23), to 
detect membrane microdomains, i.e., molecular motional patterns, and to 
determine the local pH in different parts of the cell. With the new system we 
can now use photobleaching of the probes to obtain new molecular informa-
tion, which we showed when studying the influence of the B

2 vitamin on 
cell-membrane resistance to external amphiphilic molecules. As a part of 
our cell-nanomaterial interaction research, we were investigating the rates 
and mechanisms of cells’ uptake of titanate nanoparticles. The system for 
micromanipulation was used for research on the dynamics and strength of 
cell attachment to macrostructured biomedical materials which are used as 
models for potential artificial tissue scaffolds.

In the area of the design and synthesis of probes (nitroxide, fluoro-
phore and combination of both in the same molecule) in 2012 the focus was 

on the synthesis of fluorescent probes of the rhodamine type. Their fluorescence spectra are sensitive to changes 
of pH in the local environment. We have synthesized derivatives of rhodamine labelled mannose, showing high 
affinity for binding to DC-SIGN receptor on dendritic cells. Binding to the DC-SIGN receptor triggers the process 
of endocytosis. In this way we have prepared useful molecular tools for the study of cellular structures (e.g., lys-

Figure 17. The diagram shows the vapour pressure of different explosives 
as a function of their molecular weight. The detection levels of different 
noses are presented as well, together with the detection level presently 
achieved with COMB microcapacitors. This work was published in IEEE 
Sensors Journal.

Figure 18. (a) AFM image of the topography of MoS2 nanotubes with a 
diameter of 170 nm. The scanning force was 3 nN, the scanning region 
is indicated with the square. (b) Friction force for different directions of 
scanning along the nanotube.

Figure 19. Optical micrographs of wear traces left on a steel disc after 
100 m of sliding of a steel ball. The ball was lubricated with (a) pure 
PAO base oil, whereas in (b), 5 wt.% of MoS2 nanotubes have been added 
to the lubricating oil.
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osomes) and transport mechanisms (e.g., the proposed internalization of 
the HIV virus), which can be studied by fluorescence micro-spectroscopy. We 
continued with the development of fluorescent probes of the coumarin type 
that are sensitive to the local environment (polarity).

The interaction of cancerostatic perifosine (OPP) with different cell 
lines was investigated by EPR, using a home-developed computer program 
EPRSIM. Perifosine belongs to the group of alkylphospholipids, a new class 
of anticancer agents, targeting directly the cell membrane and not DNA and 
showing a selective apoptotic response in tumour cells, sparing normal cells. 
The influence of OPP on the membrane fluidity of OPP-resistant MCF7, 
and OPP-sensitive MT3 breast-cancer cell lines, as well as the accumulation 
of spin labelled OPP in cells was investigated. The results were compared 
to those obtained on mouse fibroblast (L929) cell lines. OPP increases the 
membrane fluidity of all cell lines. However, irrespective of the finding 
that spin-labelled OPP accumulates better in the sensitive MT3 cells 
as in the less sensitive MCF7 cells, the changes in membrane fluidity are 
less pronounced in MT3. Our results show no correlation between the cell 
membrane fluidity, its changes under the influence of OPP and the sensitivity 
of cells to OPP. The only correlation we found was between OPP sensitivity 
and the cell growth rate.

In collaboration with the Biotechnical Faculty of Ljubljana the properties 
of a new class of liposomes prepared from archeal lipids (archeosomes) 
was investigated by EPR and fluorescence spectroscopy. It was found that 
the pH of the growth medium in the range between pH6 and pH8 does not 
influence the fluidity of the archeosome membrane. By computer simulation 
of EPR spectra we have found that the membranes are heterogeneous, but 
become homogeneous at temperatures above 70°C.

In collaboration with the Veterinary Faculty of Ljubljana we introduced 
the EPR method with spin trap Fe(DETC)

2 to measure the production of a reactive nitric oxide radical (NO) in organs 
of live animals. We detected the formation of NO in organs of mice after a single oral gavage with live Escherichia 
coli. The measurements indicate an early systemic inflammatory response to the infection. Our investigations so 
far show EPR as a reliable and efficient method for the detection of NO radicals in living organisms.

One of our main activities is also the study of membrane structuring (Figure 24). In this 
respect it is important to note that different time and distance scales of methods can lead to 
very different conclusions regarding the stability of the heterogeneous structure of membranes. 
We are therefore trying to study observed phenomena and processes with complementary 
methods. This enables us to better understand the complex problems that we encounter. For 
example, beside the EPR method we have studied the interaction of cancerostatic OPP with lipid 
membranes also by attenuated total reflection Fourier transform infrared spectroscopy (ATR-
FTIR). Consequently, we were able to confirm the influence of the composition of membranes 
on the level of OPP interaction with membranes. We were also able to exclude the influence of 
spin probes used in EPR on the OPP action, while no molecular probes are required for ATR-FTIR. 
The second example is the application of ATR-FTIR to examine the influence of protonation on 
the dynamics of the transformation of molecular bonds during the transition of a fluorescent 
dye from a cyclic to an open structure.

With the help of molecular dynamics (MD), we calculated the difference in the rotational 
diffusion of spin labels attached to the peptide, and surrounded by water or membrane. These 
results are the key to improving the empirical approximations of side-chain conformational 
space modelling (CSM). Such estimates allow us to significantly reduce the computational time 
needed for determining the size of the side-chain conformational space. This also enables us to 
solve inverse problems – for example, the structural characterization of membrane proteins. 
We found that the diffusion of the spin label in the membrane is approximately 5 to 10 times 
slower, but surprisingly the size of the available conformational space is very similar to the size 
available in water. We also used MD to select the 17 most appropriate cysteine mutants of a 
very interesting peptide, the N-terminal part of β-defensin, with has a different 3D structure in 
a membrane or water environment. Peptide synthesis is still relatively expensive; by using MD simulations we can 
estimate the minimum number of key mutants needed for structural characterization. The resulting structure 

In the article “Impact of altered venous 
hemodynamic conditions on the formation of 
platelet layers in thromboemboli” published 
in Thrombosis Research, we showed that the 
shape of platelet inclusions in the blood clot can 
also be influenced by the flow of blood in the 
area of the clot formation and not only by the 
biochemistry of the corresponding processes.

Figure 20. Wear of pure iPP and nanocomposites of iPP and MoS2 
nanotubes.

Figure 21. The drain current as a function of 
the gate voltage at different values of the gate 
voltage VGS indicates ~105x on/off ratio. The 
scheme presents an electron and hole conduction 
mechanism as a function of gate polarity.
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will be compared to the results of NMR and will highlight the benefits of our 
(CSM) method for the structural characterization of membrane proteins.

We confirmed that the coating of titanate nanomaterials on polyethyl-
ene terephthalate (PET) exhibits antimicrobial activity, even when exposed 
to ordinary fluorescent lamps. In comparison with conventional disinfection 
processes, such as chemical and steam cleaning, maintaining clean surfaces 
with the antimicrobial coatings is potentially much less demanding and does 
not leave behind harmful chemical residues. Given the encouraging results 
of the antimicrobial activity of titanate nanocoatings, we started to develop 
a prototype of air and waste-water cleaners.

We have shown that dimerization of factor Xa plays an important 
role in the process of blood clotting or coagulation, in collaboration with 
researchers from the University of North Carolina. Our results demonstrate 
that the dimerization site and factor Va-binding site are both located in the 
catalytic domain of factor Xa and that these sites are linked thermodynami-
cally. We assume that the linkage between the dimer interface and factor 
Va-binding regions of factor Xa may have a physiological significance in 
blood coagulation. We speculate that factor Xa dimerization is a mechanism 
that limits prothrombinase formation when blood clotting is undesirable. 
We are investigating this possibility using model membranes.

Thrombolysis is a process in which the addition of specific reagents 
to the bloodstream can dissolve blood clots. So far, thrombolysis was in the 
literature dealt primarily as a biochemical process. However, in the last few 

years we have shown that mechanical forces on the flow of the blood clot are also very important for successful 
thrombolysis. Therefore, thrombolysis can also be regarded as a kind of corrosion-erosion process. In the past year 
we published two articles which present a model of thrombolysis as a corrosion-erosion process: “Analysis of blood 
clot degradation fragment sizes in relation to plasma flow velocity”.

Magnetic resonance imaging is a useful tool to show the heterogeneity 
of blood clots. With this method we can distinguish between areas that are 
predominantly composed of platelets, and are resistive to thrombolysis and 
areas that are predominantly composed of red blood cells and are more sus-
ceptible to thrombolysis. In the published article, we showed that the shape 
of the platelet inclusions in the blood clot can be explained by the flow of 
blood in the area of clot formation: “Impact of altered venous hemodynamic 
conditions on the formation of platelet layers in thromboemboli. Thromb. 
res.., 2012, vol. 129, issue 2, str. 158-163.”

Magnetic resonance imaging (MRI) was used to study water distribution 
and its mobility in the common bean during soaking at room temperature 
and cooking of pre-soaked and dry bean. To obtain the total water uptake, 
a combination of two MRI methods were used: a 3D RARE method that 
emphasizes the area where highly mobile (bulk) water is present and the 
signal of low mobile (bound) water is weak or even not observed and a 3D 
SPI method that emphasizes the area where water restricted in motion is 
present, but suppressing the bulk water signal owing to the short repetition 
time. It was shown that by the combination of the 3D SPI and the 3D RARE 
imaging techniques a complete insight into water distribution in the bean 
can be obtained and simultaneously tracing of mobile and bound water that 
penetrated into the bean seed is feasible.

Controlled drug-delivery systems are widely used in the pharmaceuti-
cal industry because of their numerous advantages. For hydrophilic polymers, 
it is generally accepted that, once in contact with body fluids, they hydrate 
and swell, forming a gel layer that regulates the penetration of body fluids 
into the tablet and the dissolution of the incorporated drug. Therefore, the 
knowledge of the gel layer characteristics is of crucial importance for the 

use of controlled drug delivery systems. A combination of different MRI methods enables an accurate determina-
tion of the medium penetration into the tablet as well as hydrogel formation in situ. This approach has been used 
to determine the influence of the highly soluble incorporated drug in matrix tablets of xanthan on the kinetics 

Figure 23. Comparison of fluorescence microscopy (left column) 
and micro-spectroscopy (right column; colours code the position of 
fluorescence spectrum maximum). Upon phase transition of DPPC 
liposomes, the spectrum of fluorescent probe SPP268 shifts for approx. 
1.5 nm.

Figure 22. Atomic resolution STM image of Sb(111), showing a 
subsurface defect with 3-fold symmetry. (size 12 x 12 nm2, It=76 mV, 
Ut=0.8 nA, T=5K)
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of medium penetration and hydrogel formation. The influence of the drug 
was studied in media with different pH and ionic strengths. The impact 
of the drug on the hydrogel thickness was found to be dependent on the 
medium conditions. The drug does not change the hydrogel thickness in a 
water medium, whereas in acid medium the presence of the drug results in 
thinner hydrogel. The increased ionic strength in water medium also leads 
to the formation of the thinner hydrogel layer, while the effect of NaCl in 
HCl pH 1.2 medium being very small.

Magnetic resonance imaging allows monitoring of the distribution of 
electric current density in the conductive samples. By using current images 
in several different arrangements of electrodes, it is possible to determine 
the electrical conductivity of the sample and consequently also the electric 
field for a given electrode arrangement. This is of paramount importance in 
electroporation, which is a method in which by the use of high voltage the 
cell membrane is a tissue that is made temporarily permeable and therefore 
absorbs more drugs than normally, as for example anti-cancer drugs.

Magnetic resonance imaging is also very efficient in showing soft tissues in teeth, especially 
dental pulp (Figure 25). This method can be used to study anatomy or dental pulp or may even 
be used to detect early effects of dental caries on the pulp. Latter can be detected by ADC mapping 
of the pulp region.

Our research has been supported by a number of international projects financed by the Euro-
pean Union within the Sixth and Seventh Frameworks. It was also supported within the bilateral 
Slovenian – USA, Slovenian – German and Slovenian – Greek and other scientific cooperations. In 
2012, we had cooperations with 108 partners from Slovenia and abroad. Among them

—— The high magnetic field centres in Grenoble, France, and Nijmegen, The Netherlands
—— The high magnetic field cente at the University Florida, Tallahassee, Florida, USA
—— The ETH, Zürich, Switzerland
—— The Ioffe Institute in St. Petersburg, Russia
—— The University of Duisburg, the University of Mainz and the University of Saarbrucken in 

Germany
—— The University of California, the University of Utah and the Liquid Crystal Institute, Kent, 

Ohio, USA
—— National Institute for Research in Inorganic Materials, Tsukuba, Japan
—— NCSR Demokritos, Greece
—— Institut für Biophysik und Nanosystemforschung OAW, Graz, Austria
—— Bioénergétique et Ingénierie des Protéines, CNRS Marseille, France
—— Architecture et Fonction des Macromolécules Biologiques, CNRS Marseille, France
—— The Max Delbruck Center for Molecular medicine in Berlin
—— The Dartmouth Medical School, Hanover, NH, USA
—— The Mayo Clinic, Rochester, USA

made the above studies possible. 

Some outstanding publications in 2012

1.	 Guttmann, P., Rembein, S., Bittencourt, C., Umek, P., Ke, Xi., van Tandeloo, G., Ewels, Ch. 
P., Schneider, G.: Nanoscale spectroscopy with polarized X-rays by NEXAFS-TXM. Nature 
Photonics 6, 2012, pp. 25—29

2.	 Dolinšek, J.: Electrical and thermal transport properties of icosahedral and decagonal quasicrystals. Chem. 
Soc. Rev. 41, 2012, pp. 6730—6744

3.	 Pregelj, M., Zorko, A., Zaharko, O., Arčon, D., Komelj, M., Hillier, A. D., Berger, H.: Persistent spin dynamics 
Intrinsic to amplitude-modulated long-range magnetic order. Phys. Rev. Lett. 109, 2012, 227202-1-5

4.	 Novak, N., Pirc, R., Wencka, M., Kunnjak, Z.: High-resolution calorimetric study of PbMg 1/3Nb2/3O3 single 
crystal. Phys. Rev. Lett. 109, 2012, 037601-1-5 

5.	 Zupančič, B., Diez-Berart, S., Finotello, D., Lavrentovich, O. D., Zalar, B.. Photoisomerization-controlled phase 
segregation in a submicron confined azonematic liquid crystal. Phys. Rev. Lett. 108, 2012, 257801-1-5

6.	 Vilfan, A.: Optimal shapes of surface slip driven self-propelled microswimmers. Phys. Rev. Lett. 109, 2012, 
128105-1-5

Figure 24. Spin label in three different environments: vacuum, water 
and membrane as calculated in MD.

Figure 25. MRI image of a dental pulp in different 
stages of caries (lowest - ICDAS 0 to the maximum 
- ICDAS 6). Images on the left are T1-weighted and 
show the anatomy of the dental pulp, images on 
the right are corresponding ADC maps in which 
regions affected by caries appear purple, while 
healthy pulp is in pink.
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7.	 S. Mukhopadhyay, Martin Klanjšek, "Quantum-critical spin dynamics in quasi-one-dimensional antiferromag-
nets", Phys. rev. lett., vol. 109, no. 17, pp. 177206-1- 177206-5, 2012.

8.	 Hwang, W. S., Remškar, M.: Transistors with chemically synthesized layered semiconductor WS2 exhibiting 
105 room temperature modulation and ambipolar behavior. Appl. Phys. Lett. 101, 2012, 013107-1-4

9.	 Essone Mezeme, M., Kranjc, M., Bajd, F., Serša, I., Brosseau, Ch., Miklavčič, D.: Assessing how electroporation 
affects the effective conductivity tensor of biological tissues. Appl. Phys. Lett. 101, 2012, pp. 1—4

10.	 Bajd, F., Vidmar, J., Fabjan, A., Blinc, A., Kralj, E., Bizjak, N., Serša, I.: Impact of altered venous hemodynamic 
conditions on the formation of platelet layers in thromboemboli. Thromb. Res. 129, 2012, pp. 158—163

Some outstanding publications in 2011

1.	 Zorko, A., Jeglič, P., Potočnik, A., Arčon, D., Balčytis, A., Jagličić, Z., Liu, X., Tchougreeff, A. L., Dronskowski, A. L.: 
Unconventional magnetism in a nitrogen-containing analog of cupric oxide. Phys. Rev. Lett. 107, 2011, 047208

2.	 Zorko, A. Pregelj, M. Potočnik, A., van Tol, J., Ozarowski, A., Simonet, V., Lejay, P., Petit, S., Ballou, R.: Role of 
antisymmetric exchange in selecting magnetic chirality in Ba3NbFe3Si2O14. Phys. Rev. Lett. 107, 2011, 257203

3.	 Vallejos, S., Stoycheva, T., Umek, P., Navio, C., Snyders, R., Bittencourt, C., Llobet, E., Blackman, C., Moniz, 
S., Corrieg, X.: Au nanoparticle-functionalised WO3 nanoneedles and their application in high sensitivity gas 
sensor devices. Chem. Commun. (Lond., 1996) 47, 2011, p. 565

4.	 Kashimoto, S., Kocjan, A., Jagličić, Z., Jazbec, S., Iga, H., Ishimasa, T., Dolinšek, J.: Magnetic properties of s 
and hexagonal-Mn76Si18Cr6 approximant phases of a dodecagonal quasicrystal. Phys. Rev. B 84, 2011, 224201

5.	 Loire, M., Simonet, V., Petit, S., Marty, K., Bordet, P., Lejay, P., Ollivier, J., Enderle, M., Steffens, P., Ressouche, 
E., Zorko, A., Ballou, R.: Parity-broken chiral spin dynamics in Ba3NbFe3Si2O. Phys. Rev. Lett.106, 2011, 207201

6.	 Mikhaylov, G., Mikac, U., Magneva, A. A., Itin, I. V., Naiden, E. P., Psakhye, I. S., Babe, L., Reinheckel, T., Peters, 
C., Zeiser, R., Bogyo, M., Turk, V. , Psahkye, S. G., Turk, B., Vasiljeva, O.: Ferri-liposomes as an MRI-visible drug-
delivery system for targeting tumours and their microenvironment. Nature Nanotechnology 6, 2011, p. 594

7.	 Fukuda, J., Žumer, S.: Quasi-two-dimensional Skyrmion lattices in a chiral nematic liquid crystal. Nature 
Communications 2, 2011, p. 5

8.	 Fukuda, J., Žumer, S.: Ring defects in a strong confined chiral liquid crystal. Phys. Rev. Lett.106, 2011, 097801
9.	 Čopar, S., Žumer, S.: Nematic braids: topological invariants and rewiring of disclinations. Phys. Rev. Lett.106, 

2011, 177801
10.	 Ravnik, M., Alexander, G. P., Yeomans, J. M., Žumer, S.: Three-dimensional colloidal crystals in liquid crystalline 

blue phases. Proc. Natl. Acad. Sci. U. S. A. 108, 2011, 5188
11.	 Tkalec, U., Ravnik, M., Čopar, S., Žumer, S., Muševič, I.: Reconfigurable knots and links in chiral nematic col-

loids. Science (Wash. D.C.) 333, 2011, p. 62
12.	 Osterman, N., Vilfan, A.: Finding the ciliary beating pattern with optimal efficiency. Proc. Natl. Acad. Sci. U. 

S. A. 108, 2011, 15727
13.	 Muševič, I., Žumer, S.: Liquid crystals : maximizing memory. Nature Materials 10, 2011, p. 266

Awards and appointments

1.	 Primož Koželj: Prešern award of the Faculty of mathematics and Physics for Diploma thesis, University of 
Ljubljana, Ljubljana, Electrical, magnetic, and thermal properties of the δ-FeZn10 complex intermetallic phase, 

2.	 Samo Kralj: Golden sign, Maribor, University of Maribor
3.	 Miha Škarabot, Igor Muševič: Luckhurst Samulski Prize, Mainz, Liquid Crystals
4.	 Nikola Novak: Best paper award, Ljubljana, 4th Student Conference of the Jožef Stefan International Postgradu-

ate School, Jožef Stefan International Postgraduate School
5.	 Gregor Posnjak: Prešern award of the Faculty of mathematics and Physics for Diploma thesis, Ljubljana, 

University of Ljubljana, Magnetic structure determination of one-dimensional antiferromagnet CuSe2O5 
with neutron scattering

6.	 Brigita Rožič: Slovenian National L'oreal-UNESCO fellowship "For Women in Science 2012", Ljubljana, L'Oreal 
Slovenia d. o. o., Slovenian National commision for UNESCO and Slovenian Science Foundation

7.	 Uroš Tkalec: Glenn H. Brown Prize, Mainz, International Liquid Crystal Society

Organization of conferences, congresses and meetings

1.	 Workshop on Assembling of Superstructures in Soft matter, Ljubljana, Slovenia, 11.–13. 10. 2012
2.	 8th Physicists Conference in Basic Research, Rimske Toplice, Slovenia, 19. 10. 2012

Patent granted

1.	I gor Muševič, Matjaž Humar, Spherical liquid crystal laser, SI23567 (A), Urad RS za intelektualno lastnino, 
31.5.2012
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INTERNATIONAL PROJECTS
1.	 NMR Spectrometer 

Korea Basic Science Institute 
Prof. Janez Dolinšek

2.	 MERCK - AFM investigations 
Merck KGaA 
Asst. Prof. Miha Škarabot

3.	 7. FP - HIERARCHY: Hierarchical assembly in controllable matrices; 215851, PITN-
GA-2008-215851 
European Commission 
Prof. Igor Muševič

4.	 7. FP - UNCOSS: Underwater coastal sea surveyor 
European Commission 
Prof. Robert Blinc

5.	 7. FP - DIAGNO-RAIL: Combining innovative portable visual, accoustic, magnetic and 
NMR Methods with In-situ chemical diagnostic tools for effective failure assessment and 
maintenance strategy of rail and subway systems 
European Commission 
Prof. Janez Dolinšek

6.	 FP - LEMSUPER: Light element molecular superconductivity: An interdisciplinary 
approach 
European Commission 
Prof. Denis Arčon

7.	 FP - ESNSTM: Electron spin noise scanning tunneling microscopy 
European Commission 
Prof. Janez Dolinšek

8.	 FP - NanoMag: Magnetic nanoparticles and thin films for spintronic applications and 
high performance permanent magnets 
European Commission 
Prof. Janez Dolinšek

9.	 Structure and mechanism of cytoplasmic dynein 
HFSP - International Human Frontier 
Asst. Prof. Andrej Vilfan

10.	 COST MP1003: ESNAM - European scientific network for artificial muscles 
COST Office 
Prof. Boštjan Zalar

11.	 COST; IMC-SRM: Network for intermetallic compounds as catalysts for steam reforming 
of methanol 
COST Office 
Prof. Janez Dolinšek

12.	 NATO ARW 984375: Magnetic resonance detection of explosives and illicit materials, 
2.-7. 9. 2012, Turkey 
NATO 
Asst. Prof. Tomaž Apih

13.	 COST MP1201: Rational design of hybrid organic-inorganic interfaces: The next step 
towards advanced functional materials 
COST Office 
Dr. Polona Umek

14.	 Hierarchy Workshop 2012: Workshop on assembling of superstructures in soft matter 
Prof. Igor Muševič

15.	 Dielectric and electocaloric properties of advanced relaxor dielectric polymer films and 
nanotubes 
Slovenian Research Agency 
Asst. Prof. Vid Bobnar

16.	 Geometrically frustrated quantum magnetism 
Slovenian Research Agency 
Dr. Andrej Zorko

17.	 BI-FR/11-12-PROTEUS-008: Novel states of matter induced by frustration in quantum 
magnets 
Slovenian Research Agency 
Dr. Andrej Zorko

18.	 Hydrogen storage in metal hydrides and nanomaterials 
Slovenian Research Agency 
Asst. Prof. Tomaž Apih

19.	 Factor Xa dimerization and its role in prothrombinase complex formation and activity 
on membrane surfaces 
Slovenian Research Agency 
Dr. Marjeta Šentjurc

20.	 Syntesis, microscopy characterization and magneto resonance study of new functional 
nanomaterials 
Slovenian Research Agency 
Dr. Polona Umek

21.	 BI-FR/12-13-PROTEUS-001: Unconventional ground states of quantum matter 
Slovenian Research Agency 
Dr. Martin Klanjšek

22.	 Exotic electronic properties arising from geometrical symmetry 
Slovenian Research Agency 
Prof. Denis Arčon

RESEARCH PROGRAMS
1.	 Magnetic resonance and dielectric spectroscopy of „smart“ new materials 

Prof. Janez Dolinšek
2.	 Physics of soft matter, surfaces and nanostructures 

Prof. Slobodan Žumer
3.	 Experimental biophysics of complex systems 

Prof. Janez Stepišnik

R & D GRANTS AND CONTRACTS
1.	 Dentin evolution detected by spectroscopic means 

Prof. Janez Štrancar
2.	 Novel ground states and quantum critical points in low-dimensional quantum spin 

systems 
Dr. Andrej Zorko

3.	 Use of nanoparticles as additives in lubricants and in tribology  
Prof. Maja Remškar

4.	 Optical microresonators based on liquid crystals 
Prof. Igor Muševič

5.	 New metallic materials for thermal storage of digital information 
Prof. Janez Dolinšek

6.	 Design, formulation and characterization of biomimetic nanocomposite systems for 
effective tissue regeneration 
Dr. Mojca Urška Mikac

7.	 Theory of the nematic nanodroplet and ordering of DNA, encapsidated in simple 
viruses 
Asst. Prof. Andrej Vilfan

8.	 Collective and molecular dynamics of photosensitive liquid crystal elastomers 
Prof. Boštjan Zalar

9.	 Advanced ferroelectric polymeric and inorganic materials: giant electrocaloric effect 
and transport properties 
Prof. Zdravko Kutnjak

10.	 Hydrogen storage in Zr-based metallic glasses 
Prof. Janez Dolinšek

11.	 New methods for the detection of N-14 nuclear quadrupole resonance 
Asst. Prof. Tomaž Apih

12.	 Molecular motors 
Asst. Prof. Andrej Vilfan

13.	 Superconductivity and magnetism in new iron-based superconductors  
Dr. Peter Jeglič

14.	 Three dimensional assembling of colloidal structures in mesophases 
Prof. Slobodan Žumer

15.	 Hybrid nanomaterials for low-friction polymer composites and energy conversion  
Prof. Maja Remškar

16.	 Study of food processing and preparation by magnetic resonance imaging and 
spectroscopy methods  
Prof. Igor Serša

17.	 Textured ceramic films for sensors and actuators 
Prof. Zdravko Kutnjak

18.	 Use of green energy sources: New functional nanomaterials on the base of 
polyoxometalates and TiO2 nanostrucutres for production of hydrogen by catalytic 
oxidation of water –NANOleaf 
Dr. Polona Umek

19.	 Oligomers of amyloidogenic proteins from a to z: biophysical properties, structure, 
function and mutual interactions 
Asst. Prof. Miha Škarabot

20.	 Biotechnological processes of treatment of lignocellulosic materials 
Prof. Janez Štrancar

21.	 Behaviour of disipative systems under extreme termo-mechanical loading 
Dr. Matej Pregelj

22.	 Eye Protection 
Dr. Janez Pirš

23.	 New materials for power conversion: Oxide semiconductor thermoelectrics 
Prof. Boštjan Zalar

24.	 A spectrometer for automatic 14N nuclear quadrupole resonance characterization of 
new substances 
Dr. Alan Gregorovič

25.	 TABANA: Targeting antimicrobial activity via micro/nano-structured sufaces for civil 
applications 
Prof. Janez Štrancar

26.	 Nanomaterials and Scaffolds preparation and characterization 
Prof. Janez Štrancar

27.	 CONPHIRMER:Counterfeit pharmaceuticals interception using radiofreqency methods 
in realtime 
Asst. Prof. Tomaž Apih
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VISITORS FROM ABROAD
1.	 Dr. Helena Godinho, Instituto Superior de Tehnico, Lisbon, Portugal, 15.–21. 1. 2012
2.	 Dr. Pedro Sebastiao, Instituto Superior de Tehnico, Lisbon, Portugal, 15.–21. 1. 2012 
3.	 Dr. Igor Gvozdovskyy, Institute of Physics, National Academy of Sciences of Ukraine, 

Kyiv, Ukraine, 23. 1.–17. 2. 2012
4.	 Dr. Vassilios Tzitzios, Institute Demokritos, Athens, Greece, 2. 2.–2. 4. 2012
5.	 Yulia Pivovarova, IOFFE Physical Tehnical Institute, Saint Petersburg, Russian 

Federation, 19.–29. 2. 2012, 14. 10.–24. 11. 2012
6.	 Prof. Yishay Manassen, Department of Physics, Ben Gurion University, Beersheba, 

Israel, 19.–22. 2. 2012 
7.	 Dr. Magdalena Wencka, Institute of Molecular Physics, Polish Academy of Sciences, 

Poznan, Poland, 1.–31. 3. 2012, 15. 9.–15. 10. 2012
8.	 Dr. Sebastian Turczynski, Institute of Electronic Materials Technology, Warsaw, Poland, 

1.–31. 3. 2012
9.	 Dr. Hae Jin Kim, Nano-Energy Materials Team, Korea Basic Science Institute, Daejeon, 

South Korea, 1. 3.–28. 2. 2013
10.	 Dr. Andriy Nych, Institute of Physics, National Academy of Science of Ukraine, Kyiv, 

Ukraine, 1. 3.–10. 4. 2012, 27. 5.–15. 7. 2012, 30. 9.–31. 10. 2012
11.	 Dr. Uliana Ognysta, Institute of Physics, National Academy of Science of Ukraine, Kyiv, 

Ukraine, 1. 3.–10. 4. 2012, 27. 5.–15. 7. 2012, 30. 9.–31. 10. 2012
12.	 Dr. David Wilkes, Merck KGaA, Dermstadt, Germany, 5.–8. 3. 2012, 25.–29. 6. 2012, 

15.–19. 10. 2012
13.	 Dr. Michael Wittek, Merck KGaA, Dermstadt, Germany, 5.–8. 3. 2012, 25.–29. 6. 2012, 

15.–19. 10. 2012
14.	 Dr. Mutsuo Igarashi, Department of Applied Physics, Gunma National college of 

Technology, Maebashi, Japan, 10. 3.–15. 3. 2012
15.	 Dr. Sergio Diez, Dept. of Physics and Nuclear Engineering, Tehnical University of 

Catalonia, Barcelona, Spain, 19.–23. 3. 2012
16.	 Prof. George Nounesis, Institute Demokritos, Athens, Greece, 29. 3.–2. 4. 2012

17.	 Nerea Sebastian Ugarteche, Dpto. Fisica Aplicada II, Facultad de Ciencia y Technologia, 
Universidad del Pais Vasco UPV/EHU, Leioa, Spain, 19. 3.–19. 6. 2012

18.	 Dr. Nikolaus Nestle, BASF, Heidelberg, Germany, 24.–27. 4. 2012
19.	 Dr. Surajit Dhara, School of Physics, Hyderabad, Andhra Pradesh, India, 29. 4.–15. 6. 2012
20.	 Dr. Jin Bae Lee, Korea Basic Science Institute, Daejeon, South Korea, 14. 5.–21. 5. 2012
21.	 Dr. Won G. Hong, Korea Basic Science Institute, Daejeon, South Korea, 14. 5.–21. 5. 2012
22.	 Songi Han, Korea Basic Science Institute, Daejeon, South Korea, 14. 5.–21. 5. 2012
23.	 Giorgio Mirri, Radboud University Nijmegen, Nijmegen, Netherlands, 14. 5.–3. 6. 2012, 

8.–23. 7. 2012
24.	 Laura Cattaneo, Roadboud University Nijmegen, Nijmegen, Netherlands, 4.–16. 6. 2012, 

9.–15. 7. 2012.
25.	 Prof. Stephan Herminghaus, Max Planck Institute, University of Gottingen, Gottingen, 

Germany, 5.–8. 6. 2012
26.	 Prof. Katsumi Tanigaki, Department of Physics, Tohoku University, Sendai, Japan, 

4.–6. 7. 2012
27.	 Dr. Silviu Preda, Ilie Murguescu Institute of Physical Chemistry of the Romanian 

Academy, Bucharest, Romania, 16.–27. 7. 2012
28.	 Dr. Mutsuo Igarashi, Department of Applied Physics, Gunma National college of 

Technology, Maebashin, Japan, 21. 7.–5. 8. 2012
29.	 Dr. Mirta Herak, Institute of Physics, Zagreb, Croatia, 12.–13. 9. 2012
30.	 Dr. Valentina Domenici, Dipartamento di Chimica e Chimica Industriale, Universita di 

Pisa, Pisa, Italy, 1.–6. 10. 2012
31.	 Prof. Eung Je Woo, Kyung Hee University of Suwon, Impedance Imaging Research 

Center, Seoul, South Korea, 13.–16. 11. 2012
32.	 Prof. Jin Keun Seo, Yonsei University, Seoul, South Korea, 13.–16. 11. 2012
33.	 Prof. Oh In Kwon, Kunkuk University, Seoul, South Korea, 13.–16. 11. 2012
34.	 Dr. Steffen Kraemer, Le Centre National de la Recherché Scientifique, Le Laboratoire 

National des Champs Magnetiques Intenses, Grenoble, France, 2.–6. 12. 2012

STAFF
Researchers
1.	 Asst. Prof. Tomaž Apih
2.	 Prof. Denis Arčon*
3.	 Asst. Prof. Vid Bobnar
4.	 Prof. Janez Dolinšek*
5.	 Dr. Cene Filipič
6.	 Dr. Alan Gregorovič
7.	 Dr. Peter Jeglič
8.	 Dr. Martin Klanjšek
9.	 Prof. Samo Kralj*
10.	 Prof. Zdravko Kutnjak
11.	 Prof. Adrijan Levstik, retired 29.07.12
12.	 Dr. Mojca Urška Mikac
13.	Prof. Igor Muševič*, Head
14.	 Dr. Janez Pirš
15.	 Asst. Prof. Dušan Ponikvar*, left 01.10.12
16.	 Prof. Albert Prodan, retired 01.03.12
17.	 Prof. Maja Remškar
18.	 Prof. Janez Seliger*
19.	 Prof. Igor Serša
20.	 Prof. Janez Stepišnik
21.	 Asst. Prof. Miha Škarabot
22.	 Prof. Janez Štrancar
23.	 Prof. Jurij Franc Tasič*
24.	 Dr. Polona Umek
25.	 Dr. Herman Josef Petrus Van Midden
26.	 Asst. Prof. Andrej Vilfan
27.	 Prof. Boštjan Zalar
28.	 Prof. Aleksander Zidanšek
29.	 Dr. Andrej Zorko
30.	 Prof. Slobodan Žumer*
Postdoctorial associates
31.	 Asst. Prof. Zoran Arsov
32.	 Daniele Biglino, B. Sc.

33.	 Dr. Matej Bobnar
34.	 Dr. Anton Gradišek
35.	 Dr. Matjaž Humar
36.	 Dr. Andreja Jelen, left 01.10.12
37.	 Dr. Tilen Koklič
38.	 Dr. Stane Pajk*
39.	 Dr. Matej Pregelj
40.	 Dr. Brigita Rožič
41.	 Dr. Uroš Tkalec
42.	 Dr. Jernej Vidmar*
43.	 Dr. Stanislav Vrtnik
44.	 Dr. Blaž Zupančič
45.	 Dr. Erik Zupanič
Postgraduates
46.	 Kristjan Anderle, B. Sc.
47.	 Franci Bajd, B. Sc.
48.	 Nina Bizjak, B. Sc.
49.	 Goran Casar, B. Sc.
50.	 Ana Dergan, B. Sc.
51.	 Andreja Eršte, B. Sc.
52.	 Maja Garvas, B. Sc.
53.	 Dr. Ivan Iskra, left 01.06.12
54.	 Simon Jazbec, B. Sc.
55.	 Dalija Jesenek, B. Sc.
56.	 Andrej Kocan**
57.	 Primož Koželj, B. Sc.
58.	 Andraž Krajnc, B. Sc., left 01.12.12
59.	 Marta Lavrič, B. Sc.
60.	 Ajasja Ljubetič, B. Sc.
61.	 Olga Malgina, B. Sc.
62.	 Bojan Marin*, M. Sc.
63.	 Jerneja Milavec, B. Sc.
64.	 Jana Milenković, B. Sc.
65.	 Nikola Novak, B. Sc.

NEW CONTRACTS
1.	 A spectrometer for automatic 14N nuclear quadrupole resonance characterization of 

new substances 
Gorenje Household Appliances, d. d. 
Dr. Alan Gregorovič

2.	 CONPHIRMER:Counterfeit pharmaceuticals interception using radiofreqency methods 
in realtime 

Jožef Stefan International Postgraduate School 
Prof. Igor Muševič

3.	 AFM analyses 
Lek, d. d. 
Prof. Igor Muševič
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66.	 Dr. Adam Ostrowski
67.	 Gregor Posnjak, B. Sc.
68.	 Anton Potočnik, B. Sc.
69.	 Andraž Rešetič, B. Sc.
70.	 Melita Rutar, B. Sc.
71.	 Dr. Yuji Sasaki, left 01.11.12
72.	 Maja Trček, B. Sc.
73.	 Bernarda Urankar, B. Sc.
74.	 Iztok Urbančič, B. Sc.
75.	 Bojana Višić, B. Sc.
Technical officers
76.	 Maja Češarek, B. Sc.
77.	 Marko Đorić, B. Sc.
78.	 Venkata Subba Rao Jampani, M. Sc.
79.	 Sandra Kure, B. Sc., left 18.06.12
80.	 Ivan Kvasić, B. Sc.
81.	 Bojan Ložar, B. Sc., died 16.01.12
82.	 Alma Mehle, B. Sc.
83.	 Maryam Nikkhou, M. Sc.
84.	 Milan Rožmarin, B. Sc.

85.	 Dr. Anna Ryzhkova
Technical and administrative staff
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89.	 Janez Jelenc, B. Sc.
90.	 Davorin Kotnik
91.	 Jože Luzar
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95.	 Silvija Pirš, retired 29.12.12
96.	 Ana Sepe, B. Sc.
97.	 Marjetka Tršinar
98.	 Veselko Tihidrag Žagar, B. Sc., retired 28.07.12

Note:

* part-time JSI member
** postgraduate financed by industry

   

 
1. Gerardo Abbandonato, Donata Catalano, Valentina Domenici, Boštjan 

Zalar, "    NMR orientational study of a probe dissolved in nematic 
solution and, used as crosslinker, in a liquid crystalline elastomer", Liq. 
cryst., vol. 39, no. 2, pp. 165-174, 2012. 

2. Tetsuo Asaji, Joshiharu Ito, Janez Seliger, Veselko Žagar, Anton 
Gradišek, Tomaž Apih, "Phase transition and ring-Puckering motion in 
a metal organic perovskite                       ", J. phys. chem., A 
Mol. spectrosc. kinet. environ. gen. theory, vol. 116, no. 51, pp. 12422-
12428, 2012. 

3. Franci Bajd, Matej Kranjc, Damijan Miklavčič, Igor Serša, "Current 
density imaging during tissue electroporation", Pril. - Maked. akad. 
nauk. umet., Odd. biol. med. nauki, vol. 33, no. 1, pp. 367-372. 

4. Franci Bajd, Igor Serša, "A concept of thrombolysis as a corrosion-
erosion process verified by optical microscopy", Microcirc. (N.Y. N.Y. 
1994), vol. 19, no. 7, pp. 632-641, 2012. 

5. Franci Bajd, Jernej Vidmar, Aleš Blinc, Igor Serša, "Analysis of blood 
clot degradation fragment sizes in relation to plasma flow velocity", 
Gen. physiol. biophys., vol. 31, no. 3, pp. 237-245, 2012. 

6. Franci Bajd, Jernej Vidmar, Andrej Fabjan, Aleš Blinc, Eduard Kralj, 
Nina Bizjak, Igor Serša, "Impact of altered venous hemodynamic 
conditions on the formation of platelet layers in thromboemboli", 
Thromb. res., vol. 129, issue 2, pp. 158-163, 2012. 

7. Michael Philip Beeston et al. (6 authors), "Chemical and morphological 
characterization of aerosol particles at Mt. Krvavec, Slovenia, during 
the Eyjafjallajökull Icelandic volcanic eruption", Environ. sci. pollut. res. 
int., vol. 19, no. 1, pp. 235-243, 2012. 

8. Carla Bittencourt, Peter Krüger, Maureen J. Lagos, Xiaoxing Ke, Gustaaf 
Van Tendeloo, Christopher Paul Ewels, Polona Umek, Peter Guttmann, 
"Towards atomic resolution in sodium titanate nanotubes using near-
edge X-ray-absorption fine-structure spectromicroscopy combined 
with multichannel multiple-scattering calculations", Beilstein j. 
nanotechnol., vol. 3, pp. 789-797, 2012. 

9. Matej Bobnar, Peter Jeglič, Martin Klanjšek, Zvonko Jagličić, Magdalena 
Wencka, Petar Popčević, Jovica Ivkov, Denis Stanić, Ana Smontara, 
Peter Gille, Janez Dolinšek, "Intrinsic anisotropic magnetic, electrical, 
and thermal transport properties of d-Al-Co-Ni decagonal 
quasicrystals", Phys. rev., B, Condens. matter mater. phys., vol. 85, no. 2, 
pp. 024205-1-024205-11, 2012. 

10. Vid Bobnar, X. Li, Goran Casar, Andreja Eršte, Sebastjan Glinšek, X. 
Qian, Q. M. Zhang, "Tailoring electrically induced properties by 
stretching relaxor polymer films", J. appl. phys., vol. 111, no. 8, pp. 
083515-1-083515-4, 2012. 

11. Janez Buh, Paul J. McGuiness, Nina Daneu, Denis Arčon, 
"Hydrogenation of the high-coercivity Nd-Fe-Al amorphous alloy", 
Intermetallics (Barking), vol. 31, pp. 152-156, 2012. 

12. George Cordoyiannis, Dominic Kramer, Marta Lavrič, Heino 
Finkelmann, Zdravko Kutnjak, "Calorimetric investigation of the 
isotropic to smectic-A phase transition of smectic liquid-crystalline 
elastomers", In: Proecedings od the 11th European Conference on 

Liquid Crystals, ECLC 2011, 6-11 February 2011, Maribor, Slovenia, 
Molecular crystals and liquid crystals, vol. 553, no. 1, pp. 193-198, 
2012. 

13. Simon Čopar, Tine Porenta, Venkata Subba R. Jampani, Igor Muševič, 
Slobodan Žumer, "Stability and rewiring of nematic braids in chiral 
nematic colloids", Soft matter, vol. 8, iss. 33, pp. 8595-8600, 2012. 

14. Simon Čopar, Slobodan Žumer, "Topological and geometric 
decomposition of nematic textures", Phys. rev., E Stat. nonlinear soft 
matter phys. (Print), vol. 85, issue 3, pp. 031701-1-031701-7, 2012. 

15. Katarina Ćirić, Andraž Kocjan, Anton Gradišek, Vasilij J. Koteski, Ana M. 
Kalijadis, Valentin Ivanovski, Zoran V. Laušević, Dragica Lj. Stojić, "A 
study on crystal structure, bonding and hydriding properties of Ti-Fe-
Ni intermetallics - behind substitution of iron by nickel", Int. j. 
hydrogen energy, vol. 37, no. 10, pp. 8408-8417, 2012. 

16. Jayasri Dontabhaktuni, Miha Ravnik, Slobodan Žumer, "Shape-tuning 
the colloidal assemblies in nematic liquid crystals", Soft matter, vol. 8, 
issue 5, pp. 1657-1663, 2012. 

17. Nataša Drnovšek, Katja Rade, Radmila Milačič, Janez Štrancar, Saša 
Novak, "The properties of bioactive      coatings on Ti-based 
implants", Surf. coat. technol., vol. 209, pp. 177-183, 2012. 

18. Andreja Eršte, Xian-Zhong Chen, Cheng-Liang Jia, Qun-Dong Shen, Vid 
Bobnar, "Dielectric investigations of relaxor reduced poly(vinylidene 
fluoride-trifluoroethylene) copolymer in DC bias electric field", In: 
Proceedigs of the 12th European Meeting on Ferroelectricity, EMF12, 
June 26th - July 1st 2011, Bordeaux, France, Ferroelectrics, vol. 427, pp. 
157-162, 2012. 

19. Andreja Eršte, Xian-Zhong Chen, Z. -X. Cheng, Qun-Dong Shen, Vid 
Bobnar, "Structural and dielectric properties of poly(vinylidene 
fluoride)-based terpolymer/copolymer blends developed on 
aluminum foil", J. appl. phys., vol. 112, no. 5, pp. 053505-1-053505-5, 
2012. 

20. Melvin Essone Mezeme, Matej Kranjc, Franci Bajd, Igor Serša, Christian 
Brosseau, Damijan Miklavčič, "Assessing how electroporation affects 
the effective conductivity tensor of biological tissues", Appl. phys. lett., 
vol. 101, no. 21, pp. 1-4, 2012. 

21. Cene Filipič, A. Moguš-Milanković, L. Pavić, M. Karabulut, Adrijan 
Levstik, "Polarons in boron doped iron phosphate glasses", J. non-cryst. 
solids, vol. 358, no. 20, pp. 2793-2795, 2012. 

22. Cene Filipič, A. Moguš-Milanković, L. Pavić, K. Srilatha, N. Veeraiah, 
Adrijan Levstik, "Polaronic behavior of MnO doped              
glass", J. appl. phys., vol. 112, no. 7, pp. 073705-1-073705-3, 2012. 

23. Tomaž Finkšt, Jurij F. Tasič, Marjeta Terčelj-Zorman, Matej Zajc, 
"Autofluorescence bronchoscopy image processing in the selected 
colour spaces", Stroj. vestn., vol. 58, no. 9, pp. 501-508, 2012. 

24. Albert Frish, K. Aikawa, M. Mark, A. Rietzler, J. Schindler, Erik Zupanič, 
R. Grimm, F. Ferlaino, "Narrow-line magneto-optical trap for erbium", 
Phys. rev., A, vol. 85, no. 5, pp. 051401-1-051401-5, 2012. 

25. Marko Gosak, Matjaž Perc, Samo Kralj, "The impact of static disorder 
on vibrational resonance in a ferroelectric liquid crystal", In: 
Proecedings od the 11th European Conference on Liquid Crystals, 



82

Jožef Stefan Institute

Annual Report 2012

   

ECLC 2011, 6-11 February 2011, Maribor, Slovenia, Molecular crystals 
and liquid crystals, vol. 553, no. 1, pp. 13-20, 2012. 

26. Biljana Govedarica, Tamás Sovány, Klára Pintyé-Hodi, Miha Škarabot, 
Saša Baumgartner, Igor Muševič, Stanko Srčič, "Addressing potent 
single molecule AFM study in prediction of swelling and dissolution 
rate in polymer matrix tablets", Eur. j. pharm. biopharm., vol. 80, no. 1, 
pp. 217-225, 2012. 

27. Peter Guttmann, Stefan Rembein, Carla Bittencourt, Polona Umek, 
Xiaoxing Ke, Gustaaf Van Tendeloo, Christopher Paul Ewels, G. 
Schneider, "Nanoscale spectroscopy with polarized X-rays by NEXAFS-
TXM", Nat. photonics (Print), vol. 6, no. 1, pp. 25-29, 2012. 

28. Wan Sik Hwang et al. (11 authors), "Transistors with chemically 
synthesized layered semiconductor     exhibiting     room 
temperature modulation and ambipolar behavior", Appl. phys. lett., vol. 
101, no. 1, pp. 013107-1-013107-4, 2012. 

29. Simon Jazbec, P. Koželj, Stanislav Vrtnik, Zvonko Jagličić, Petar 
Popčević, Jovica Ivkov, D. Stanić, Ana Smontara, Michael Feuerbacher, 
Janez Dolinšek, "Electrical, magnetic, and thermal properties of the 
          complex intermetallic phase", Phys. rev., B, Condens. 
matter mater. phys., vol. 86, no. 6, pp. 064205-1-064205-8, 2012. 

30. Andreja Jelen, Vili Bukošek, Janez Dolinšek, "Viscoelastic properties 
and reinforcement performance of the      nanotubes-polymer 
composite", International journal of material science, vol. 2, no. 1, pp. 
20-26, 2012. 

31. Janez Jelenc, Maja Remškar, "Friction on a single MoS2 nanotube", 
Nanoscale research letters, vol. 7, pp. 208-1-208-17, 2012. 

32. Miran Jeromel, Vladimir Jevtič, Igor Serša, Matija Tomšič, Matija 
Tomšič, "Quantification of synovitis in the cranio-cervical region: 
dynamic contrast enhanced and diffusion weighted magnetic 
resonance imaging in early rheumatoid arthritis: a feasibility follow up 
study", Eur. j. radiol., vol. 81, no. 11, pp. 3412-3419, 2012. 

33. Dalija Jesenek, Ivan Gerlič, Anja Višnikar, Robert Repnik, Samo Kralj, 
"Thin nemantic films: laboratory of physics for topological defects", In: 
Proecedings od the 11th European Conference on Liquid Crystals, 
ECLC 2011, 6-11 February 2011, Maribor, Slovenia, Molecular crystals 
and liquid crystals, vol. 553, no. 1, pp. 153-160, 2012. 

34. Dalija Jesenek, Šárka Perutková, Veronika Kralj-Iglič, Samo Kralj, Aleš 
Iglič, "Exocytotic fusion pore stability and topological defects in the 
membrane with orientational degree of ordering", Cell Calcium, vol. 52, 
no. 3/4, pp. 277-282, 2012. 

35. Mitjan Kalin, Janez Kogovšek, Maja Remškar, "Mechanisms and 
improvements in the friction and wear behavior using MoS2 
nanotubes as potential oil additives", Wear, vol. 280/281, iss. [4], pp. 
36-45, 2012. 

36. Martin Klanjšek, Anton Gradišek, Andraž Kocjan, Matej Bobnar, Peter 
Jeglič, Magdalena Wencka, Zvonko Jagličić, Petar Popčević, Jovica 
Ivkov, Ana Smontara, Peter Gille, M. Armbrüster, Yuri Grin, Janez 
Dolinšek, "PdGa intermetallic hydrogenation catalyst: an NMR and 
physical property study", J. phys., Condens. matter, vol. 24, no. 8, pp. 
085703-1-085703-9, 2012. 

37. Andraž Kocjan, Anton Gradišek, Nina Daneu, Tomaž Apih, Paul J. 
McGuiness, Spomenka Kobe, "Structural and magnetic changes in 
hydrogenated            alloys", J. magn. magn. mater., vol. 324, issue 
13, pp. 2043-2050, 2012. 

38. Tilen Koklič, Janez Štrancar, "Lysolipid containing liposomes for 
transendothelial drug delivery", BMC research notes, vol. 5, art. no. 
139, 7 pp., april 2012. 

39. Samo Kralj, George Cordoyiannis, Dalija Jesenek, Aleksander Zidanšek, 
Gojmir Lahajnar, Nikola Novak, Heinz Amenitsch, Zdravko Kutnjak, 
"Dimensional crossover and scaling behavior of a smectic liquid 
crystal confined to controlled-pore glass matrices", Soft matter, vol. 8, 
issue 8, pp. 2460-2470, 2012. 

40. Samo Kralj, Robert Repnik, "Patterns in symmetry breaking 
transitions", In: Philosophy of mind and cognitive modelling in 
education - 2012, (Problems of education in the 21st century, vol. 46), 
Vincentas Lamanauskas, ed., Siauliai, Scientific Methodological Center 
Scientia Educologica, 2012, pp. 74-84. 

41. Matej Kranjc, Franci Bajd, Igor Serša, Eung Je Woo, Damijan Miklavčič, 
"Ex vivo and in silico feasibility study of monitoring electric field 
distribution in tissue during electroporation based treatments", PloS 
one, vol. 7, no. 9, pp. 1-8, Sep. 2012. 

42. Jolanta N. Latosińska, M. Latosińska, Janez Seliger, Veselko Žagar, "An 
innovative method for the non-destructive identification of 
photodegradation products in solid state:        NMR-NQR and 
DFT/QTAIM study of photodegradation of nifedipine (anti-
hypertensive) to nitrosonifedipine (potential anti-oxidative)", Eur. j. 
pharm. sci., vol. 47, iss. 1, pp. 97-107, 2012. 

43. Jolanta N. Latosińska, M. Latosińska, Janez Seliger, Veselko Žagar, J. K. 
Maurin, Z. Kazimierczuk, "Nature of isomerism of solid isothiourea 
salts, inhibitors of nitric oxide synthases, as studied by        
quadrupole double resonance, x-ray, and density functional 
theory/quantum theory of atoms and molecules", J. phys. chem., A Mol. 
spectrosc. kinet. environ. gen. theory, vol. 116, issue 5, pp. 1445-1463, 
2012. 

44. Jolanta N. Latosińska, M. Latosińska, Marzena Agnieszka Tomczak, 
Janez Seliger, Veselko Žagar, J. K. Maurin, "Conformations and 
intermolecular interactions pattern in solid chloroxylenol and 
triclosan (API of anti-infective agents and drugs): a 35Cl NQR,        
NQDR, x-ray and DFT/QTAIM study", Magn. reson. chem., vol. 50, pp. 
89-105, 2012. 

45. Jolanta N. Latosińska, Janez Seliger, Veselko Žagar, D. V. Burchardt, "A 
comparative study of the hydrogen-bonding patterns and 
prototropism in solid 2-thiocytosine (potential antileukemic agent) 
and cytosine, as studied by        NQDR and QTAIM/ DFT", J. mol. 
model., vol. 18, no. 1, pp. 11-26, 2012. 

46. Andrija Lebar, George Cordoyiannis, Zdravko Kutnjak, Boštjan Zalar, 
"The isotropic-to-nematic conversion in liquid crystalline elastomers", 
Adv. polym. sci., vol. 250, pp. 147-185, 2012. 

47. Jin Bae Lee, Won G. Hong, Hae Jin Kim, Zvonko Jagličić, Simon Jazbec, 
Magdalena Wencka, Andreja Jelen, Janez Dolinšek, "Canted 
antiferromagnetism on a nanodimensional spherical surface 
geometry: the case of       small hollow nanospheres", Phys. rev., B, 
Condens. matter mater. phys., vol. 86, no. 22, pp. 224407-1-224407-11, 
2012. 

48. Marko Likon, Maja Remškar, Vilma Ducman, Franc Švegl, "Populus 
seed fibers as a natural source for production of oil super absorbents", 
J. environ. manag., 1-10 pp., 2012. 

49. Sheng-Guo Lu, Brigita Rožič, Q. M. Zhang, Zdravko Kutnjak, Raša Pirc, 
"Electrocaloric effect in ferroelectric polymers: [invited paper]", Appl. 
phys., A, Mater. sci. process. (Print), vol. 107, no. 3, pp. 559-566, 2012. 

50. Alberto Marini, Blaž Zupančič, Valentina Domenici, Benedetta 
Mennucci, Boštjan Zalar, Carlo Alberto Veracini, "A photosensitive 
liquid crystal studied by     NMR,    NMR, and DFT calculation", 
ChemPhysChem, vol. 13, no. 17, pp. 3958-3965, 2012. 

51. Urška Mikac, Ana Sepe, Julijana Kristl, Saša Baumgartner, "The use of a 
combination of different MR methods to study swelling of hydrophilic 
xanthan matrix tablets at different pHs", Pril. - Maked. akad. nauk. 
umet., Odd. mat.-teh. nauki, vol. 33, no. 1, pp. 391-395, 2012. 

52. Maja Milfelner, Milan Ambrožič, Marjan Krašna, Matej Cvetko, 
Aleksander Zidanšek, Robert Repnik, "Visualization of nematic 
director field with the RGB color system", In: Proecedings od the 11th 
European Conference on Liquid Crystals, ECLC 2011, 6-11 February 
2011, Maribor, Slovenia, Molecular crystals and liquid crystals, vol. 553, 
no. 1, pp. 50-57, 2012. 

53. S. Mukhopadhyay, Martin Klanjšek, "Quantum-critical spin dynamics 
in quasi-one-dimensional antiferromagnets", Phys. rev. lett., vol. 109, 
no. 17, pp. 177206-1- 177206-5, 2012. 

54. Mohammed Naffakh, Ana M. Díez-Pascual, Maja Remškar, Carlos 
Marco, "New inorganic nanotube polymer nanocomposites: improved 
thermal, mechanical and tribological properties in isotactic 
polypropylene incorporating         ", J. mater. chem., vol. 22, no. 
33, pp. 17002-17010, 2012. 

55. Cristina Navío et al. (11 authors), "Gold clusters on     nanoneedles 
grown via AACVD: XPS and TEM studies", Mater. chem. phys., vol. 134, 
issue 2-3, pp. 809-813, 2012. 

56. Nikola Novak, George Cordoyiannis, Zdravko Kutnjak, "Dielectric and 
heat capacity study of                                    
ferroelectric relaxor near the cubic-tetragonal-Rrombohedral triple 
point", In: Proceedigs of the 12th European Meeting on 
Ferroelectricity, EMF12, June 26th - July 1st 2011, Bordeaux, France, 
Ferroelectrics, vol. 428, no. 1, pp. 43-48, 2012. 

57. Nikola Novak, Raša Pirc, Zdravko Kutnjak, "Impact of the electric field 
on the freezing dynamics of                 ", Ferroelectrics, vol. 
426, no. 1, pp. 31-37, 2012. 

58. Nikola Novak, Raša Pirc, Magdalena Wencka, Zdravko Kutnjak, "High-
resolution calorimetric study of                  single crystal", 
Phys. rev. lett., vol. 109, no. 3, pp. 037601-1-037601-5, 2012. 

59. Nikola Novak, Brigita Rožič, Janez Holc, Marija Kosec, Raša Pirc, 
Zdravko Kutnjak, "Thermal response at the dipolar-glass to 
ferroelectric transition in structuraly disordered ferroelectric 
materials: special issue: professor Wolfgang Kleemann in honor of his 
70th birthday", Ferroelectrics, vol. 426, no. 1, pp. 223-229, 2012. 

60. Sara Novak, Damjana Drobne, Janez Valant, Živa Pipan Tkalec, Primož 
Pelicon, Primož Vavpetič, Nataša Grlj, Ingrid Falnoga, Darja Mazej, 



83Annual Report 2012

Department of Solid State Physics F-5
   

Maja Remškar, "Cell membrane integrity and internalization of 
ingested      nanoparticles by digestive gland cells of a terrestrial 
isopod", Environ. toxicol. chem., vol. 31, issue 5, pp. 1083-1090, 2012. 

61. Raša Pirc, Zdravko Kutnjak, Nikola Novak, "Compressible spherical 
dipolar glass model of relaxor ferroelectrics", J. appl. phys., vol. 112, no. 
11, pp. 114122-1-114122-5, 2012. 

62. Raša Pirc, Brigita Rožič, Zdravko Kutnjak, Robert Blinc, Xinyu Li, M. 
Zhang, "Electrocaloric effect and dipolar entropy change in 
ferroelectric polymers: special issue: professor Wolfgang Kleemann in 
honor of his 70th birthday", Ferroelectrics, vol. 426, no. 1, pp. 38-44, 
2012. 

63. Emil Plesnik, Olga Malgina, Jurij F. Tasič, Matej Zajc, "Detection of the 
electrocardiogram fiducial points in the phase space using the 
euclidian distance measure", Med. eng. phys., vol. 34, no. 4, pp. 524-
529, May 2012. 

64. Rok Podlipec, Tilen Koklič, Janez Štrancar, Janez Mravljak, Marjeta 
Šentjurc, "Influence of cancerostatic perifosine on membrane fluidity 
of liposomes and different cell lines as measured by electron 
paramagnetic resonance", Croat. med. j., vol. 53, no. 6, pp. 570-579, 
2012. 

65. Tine Porenta, Miha Ravnik, Slobodan Žumer, "Complex field-stabilised 
nematic defect structures in Laguerre-Gaussian optical tweezers", Soft 
matter, vol. 8, issue 6, pp. 1865-1870, 2012. 

66. Anton Potočnik, Nicola Manini, Matej Komelj, Erio Tosatti, Denis 
Arčon, "Orthorhombic fulleride               close to Mott-Hubbard 
instability: ab initio study", Phys. rev., B, Condens. matter mater. phys., 
vol. 86, no. 8, pp. 085109-1-085109-7, 2012. 

67. Tomaž Požrl, Matevž Kunaver, Matevž Pogačnik, Andrej Košir, Jurij F. 
Tasič, "Improving human-computer interaction in personalized TV 
recommender", Electr. comput. eng. (Shiraz), vol. 36, no. E1, pp. 19-36, 
2012. 

68. Matej Pregelj, Oksana Zaharko, A. Günther, A. Loidl, V. Tsurkan, S. 
Guerrero, "Magnetic ground state and two-dimensional behavior in 
pseudo-kagome layered system                 ", Phys. rev., B, 
Condens. matter mater. phys., vol. 86, no. 14, pp. 144409-1-144409-7, 
2012. 

69. Matej Pregelj et al. (14 authors), "Multiferroic          : alternating 
spin chains with frustrated interchain interactions", Phys. rev., B, 
Condens. matter mater. phys., vol. 86, no. 5, pp. 054402-1-054402-6, 
2012. 

70. Matej Pregelj, Andrej Zorko, Oksana Zaharko, Denis Arčon, Matej 
Komelj, A. D. Hillier, Helmuth Berger, "Persistent spin dynamics 
Intrinsic to amplitude-modulated long-range magnetic order", Phys. 
rev. lett., vol. 109, no. 22, pp. 227202-1-227202-5, 2012. 

71. Robert Repnik, Vlad Popa-Nita, Samo Kralj, "Mixtures of nanoparticles 
and liquid crystal phases exhibiting topological defects", In: 
Proceedings of the 14th International Topical Meeting Optics of Liquid 
Crystals (OLC 2011), Molecular crystals and liquid crystals, vol. 560, iss. 
1, pp. 115-122, 2012. 

72. Tadej Rojac, Barbara Malič, Marija Kosec, Maria Połomska, Bożena 
Hilczer, Blaž Zupančič, Boštjan Zalar, "Mechanochemical synthesis of 
      : a complementary study of reaction mechanism using Raman 
spectroscopy and quadrupole perturbed      nuclear magnetic 
resonance", Solid state ion., vol. 215, vol. 215, pp. 1-6, 2012. 

73. Riccardo Rosso, Epifanio G. Virga, Samo Kralj, "Parallel transport and 
defects on nematic shells", In: Trends in thermodynamics and 
materials theory, Continuum mechanics and thermodynamics, vol. 24, 
iss. 4/6, pp. 643-664, 2012. 

74. Brigita Rožič, Marko Jagodič, Sašo Gyergyek, Mihael Drofenik, Samo 
Kralj, Zvonko Jagličić, Zdravko Kutnjak, "Mixtures of magnetic 
nanoparticles and the ferroelectric liquid crystal: new soft 
magnetoelectrics", In: Proceedings of the 13th International 
Conference on Ferroelectric Liquid Crystals, August 28 - September 2, 
2011, Ontario, Canada, Ferroelectrics, vol. 431, no. 1, pp. 150-153, 
2012. 

75. Brigita Rožič, Barbara Malič, Hana Uršič, Janez Holc, Marija Kosec, 
Sheng-Guo Lu, Q. M. Zhang, Zdravko Kutnjak, "The giant electrocaloric 
effect in inorganic and organic ferroelectric relaxor systems", In: 
Proceedigs of the 12th European Meeting on Ferroelectricity, EMF12, 
June 26th - July 1st 2011, Bordeaux, France, Ferroelectrics, vol. 430, no. 
1, pp. 98-102, 2012. 

76. Brigita Rožič, Hana Uršič, Janez Holc, Marija Kosec, Zdravko Kutnjak, 
"Direct measurements of the electrocaloric effect In substrate-free 
PMN-0.35pt thick films on a platinum layer", In: ISIF 2012, Integrated 
ferroelectrics, vol. 140, no. 1, pp. 161-165, 2012. 

77. Mitja Rupreht, Vladimir Jevtič, Igor Serša, Matjaž Vogrin, Marko Jevšek, 
"Evaluation of the tibial tunnel after intraoperatively administered 

platelet-rich plasma gel during anterior cruciate ligament 
reconstruction using diffusion weighted and dynamic contrast-
enhanced MRI", J. magn. reson. imaging, pp. 1-8, 2012. 

78. Mitja Rupreht, Vladimir Jevtič, Igor Serša, Matjaž Vogrin, Tomaž 
Šeruga, Marko Jevšek, "Quantitative evaluation of the tibial tunnel 
after anterior cruciate ligament reconstruction using diffusion 
weighted and dynamic contrast enhanced MRI: a follow-up feasibility 
study", Skelet. radiol., vol. 41, no. 5, pp. 569-574, 2012. 

79. P. Sathyanarayana, Venkata Subba R. Jampani, Miha Škarabot, Igor 
Muševič, K. V. Le, Hideo Takezoe, S. Dhara, "Viscoelasticity of ambient-
temperature nematic binary mixtures of bent-core and rodlike 
molecules", Phys. rev., E Stat. nonlinear soft matter phys. (Print), vol. 85, 
no. 1, pp. 011702-1-011702-9, 2012. 

80. David Seč, Teresa Lopez-Leon, M. Nobili, C. Blanc, Alberto Fernandez-
Nieves, Miha Ravnik, Slobodan Žumer, "Defect trajectories in nematic 
shells: role of elastic anisotropy and thickness heterogeneity", Phys. 
rev., E Stat. nonlinear soft matter phys. (Print), vol. 86, iss. 2, pp. 
020705-1-020705-4, 2012. 

81. David Seč, Tine Porenta, Miha Ravnik, Slobodan Žumer, "Geometrical 
frustration of chiral ordering in cholesteric droplets", Soft matter, vol. 
8, no. 48, pp. 11982-11988, 2012. 

82. Janez Seliger, Veselko Žagar, "Nuclear quadrupole resonance 
characterization of carbamazepine cocrystals", Solid state nucl. magn. 
reson., vol. 47/48, pp. 47-52, 2012. 

83. Janez Seliger, Veselko Žagar, "Unusual electron charge density in 
carboxylic acid,     quadrupole coupling in cis-cyclobutane-1,2-
dicarboxylic acid", J. phys. chem., A Mol. spectrosc. kinet. environ. gen. 
theory, vol. 116, iss. 26, pp. 7139-7146, 2012. 

84. Janez Seliger, Veselko Žagar, M. Latosińska, Jolanta N. Latosińska, 
"Electron configuration and hydrogen-bonding pattern in several 
thymine and uracil analogues studied by         NQDR and 
DFT/QTAIM", J. phys. chem., B Condens. mater. surf. interfaces biophys., 
vol. 116, iss. 30, pp. 8793-8804, 2012. 

85. Igor Serša, "Magnetic resonance microscopy in biomedical research", 
Pril. - Maked. akad. nauk. umet., Odd. biol. med. nauki, vol. 33, no. 1, pp. 
435-439, 2012. 

86. Janez Stepišnik, Bernd Fritzinger, Ulrich Scheler, Aleš Mohorič, "Self-
diffusion in nanopores studied by the NMR pulse gradient spin echo", 
Europhys. lett., vol. 98, no. 5, pp. 57009-p1-57009-p4, 2012. 

87. Drago Strle, Bogdan Štefane, Uroš Nahtigal, Erik Zupanič, Franc 
Požgan, Ivan Kvasić, Marijan Maček, Janez Trontelj, Igor Muševič, 
"Surface-functionalized MEMS capacitive sensors and CMOS 
electronics for vapor Trace detection of explosives", IEEE sens. j., vol. 
12, issue 5, pp. 1048-1057, 2012. 

88. Milan Svetec, Samo Kralj, Vlad Popa-Nita, "Disorder-driven gradual 
transition of the continuous symmetry-breaking phase transition", 
Anali PAZU, vol. 2, no. 1, pp. 6-14, 2012. 

89. Dušan Šušterčič, Igor Serša, "Human tooth pulp anatomy visualization 
by 3D magnetic resonance microscopy", Radiol. oncol. (Ljubl.), vol. 46, 
no. 1, pp. 1-7, I, 2012. 

90. Marko Tkalčič, Andrej Košir, Jurij F. Tasič, "The LDOS-PerAff-1 corpus 
of facial-expression video clips with affective, personality and user-
interaction metadata", J. Multimodal User Interfaces (Print.), vol., no., 
pp. 1-13, 2012. 

91. Marko Tkalčič, Ante Odić, Andrej Košir, Jurij F. Tasič, "Impact of 
implicit and explicit affective labeling on a recommender system's 
performance", In: Advances in user modeling: revised selected papers, 
Lecture notes in computer science, vol.7138, pp. 342-354, 2012. 

92. Polona Umek, Carla Bittencourt, Alexandre Gloter, Robert Dominko, 
Zvonko Jagličić, Pavel Cevc, Denis Arčon, "Local coordination and 
valence states of cobalt in sodium titanate nanoribbons", The journal 
of physical chemistry. C, Nanomaterials and interfaces, vol. 116, no. 20, 
pp. 11357-11363, 2012. 

93. Polona Umek, Romana Cerc Korošec, "The impact of    content on the 
structural transformations and morphological changes during the 
thermal treatment of        nanorods", Mater. res. bull., vol. 47, 
issue 6, 1523-1528, 2012. 

94. Jernej Vidmar, Ksenija Cankar, Lidija Nemeth, Igor Serša, "Assessment 
of the dentin-pulp complex response to caries by ADC mapping", NMR 
biomed., vol. 25, issue 9, pp. 1056-1062, 2012. 

95. Andrej Vilfan, "Generic flow profiles induced by a beating cilium", The 
European physical journal. E, Soft matter, vol. 35, no. 8, pp. 72-1-72-11, 
2012. 

96. Andrej Vilfan, "Optimal shapes of surface slip driven self-propelled 
microswimmers", Phys. rev. lett., vol. 109, no. 12, pp. 128105-1-
128105-5, 2012. 



84

Jožef Stefan Institute

Annual Report 2012

   

97. Andrej Vilfan, "Out of touch, but not out of sync: viewpoint", Physics, 
vol. 5, pp. 107-1-107-3, 2012. 

98. Mojca Vilfan, Gašper Kokot, Andrej Vilfan, Natan Osterman, Blaž 
Kavčič, Igor Poberaj, Dušan Babič, "Analysis of fluid flow around a 
beating artificial cilium", Beilstein j. nanotechnol., vol. 3, pp. 163-171, 
2012. 

99. Marko Viršek, Nikola Novak, Cene Filipič, Peter Kump, Maja Remškar, 
Zdravko Kutnjak, "Transport properties in      selective morphology 
system", J. appl. phys., vol. 112, no. 10, pp. 103710-1-103710-6, 2012. 

100. Blaž Zupančič, S. Diez-Berart, Daniele Finotello, Oleg D. Lavrentovich, 
Boštjan Zalar, "Photoisomerization-controlled phase segregation in a 
submicron confined azonematic liquid crystal", Phys. rev. lett., vol. 108, 
no. 25, pp. 257801-1-257801-5, 2012. 

101. Slobodan Žumer, Jun-ichi Fukuda, Miha Ravnik, "Confined colloidal 
blue phases with potential for photonics", In: Proceedings of the 14th 
International Topical Meeting: optics of liquid crystals (OLC 2011), 
part III of III: Marriott, Yerevan, Armenia, September 25 - October 1, 
2011, Molecular crystals and liquid crystals, vol. 561, iss. 1, pp. 107-
114, 2012.  

 
1. Janez Dolinšek, "Electrical and thermal transport properties of 

icosahedral and decagonal quasicrystals", Chem. Soc. rev., vol. 41, no. 
20, pp. 6730-6744, 2012. 

2. Janez Dolinšek, Zvonko Jagličić, "Spin-glass properties of quasicrystals 
and complex metallic alloys", J. anal. sci. technol., vol. 3, no. 1, pp. 1-41, 
2012. 

3. Janez Seliger, Veselko Žagar, "New methods for detection of     NQR 
frequencies", Appl. magn. reson., vol. 43, iss. 4, pp. 469-484, 2012. 

  
1. Jun-ichi Fukuda, Slobodan Žumer, "Simulation of a cholesteric blue 

phase in a thin cell: exotic defect structures and their response to an 
electric field: [invited talk]", In: Emerging liquid crystal technologies 
VII: 22-25 January 2012, San Francisco, California, United States, 
(Proceedings of SPIE, the International Society for Optical Engineering, 
vol. 8279), Liang-Chy Chien, ed., Bellingham, SPIE, cop. 2012, pp. 
82790V-1-82790V-6. 

2. Maja Remškar, "Nanodelci - lastnosti in uporaba", In: Nanotehnologije 
in nanoživila, 27. Bitenčevi živilski dnevi 2012 = 27th Food Technology 
Days 2012 dedicated to prof. F. Bitenc, 26. september 2012, Ljubljana, 
Lea Demšar, ed., Božidar Žlender, ed., Ljubljana, Biotehniška fakulteta, 
Oddelek za živilstvo, 2012, pp. 1-10. 

3. Slobodan Žumer, Tine Porenta, Miha Ravnik, "Complex field-induced 
nematic defect structures in Laguerre-Gaussian optical tweezers", In: 
Liquid Crystals XVI, (Proceedings of SPIE, the international society for 
optical engineering, vol. 8475), Iam-Choon Khoo, ed., [Bellingham], 
SPIE, 2012, 7 pp.  

 
1. Andreja Abina, Uroš Puc, David Heath, Uroš Puc, Aleksander Zidanšek, 

"Spectroscopic THz imaging using organic DSTMS (4-N,N-
dimethylamino-4'-N'-methyl-stilbazolium 2,4, 6-
trimethylbenzesulfonate) crystals", In: Zbornik, 4. študentska 
konferenca Mednarodne podiplomske šole Jožefa Stefana = 4th Jožef 
Stefan International Postgraduate School Students Conference, 25. maj 
2012, Ljubljana, Slovenija, Dejan Petelin, ed., Aleš Tavčar, ed., Boštjan 
Kaluža, ed., Ljubljana, Mednarodna podiplomska šola Jožefa Stefana, 
2012, pp. 197-203. 

2. Andreja Abina, Uroš Puc, Anton Jeglič, Pavel Cevc, Aleksander 
Zidanšek, "Terrestrial and underwater pollution monitoring using 
high-resolution electromagnetic sensors", In: Conference proceedings, 
7 th Conference on Sustainable Development of Energy, Water and 
Environment Systems, Ohrid, Republic of Macedonia, July 1-7,2012, 
Marko Ban, ed., [S. l., s. n.], 2012, 10 pp. 

3. Goran Casar, Andreja Eršte, Sebastjan Glinšek, X. Li, X. Qian, Q. M. 
Zhang, Vid Bobnar, "Tailoring electrically induced properties by 
stretching relaxor", In: Zbornik, 4. študentska konferenca Mednarodne 
podiplomske šole Jožefa Stefana = 4th Jožef Stefan International 
Postgraduate School Students Conference, 25. maj 2012, Ljubljana, 
Slovenija, Dejan Petelin, ed., Aleš Tavčar, ed., Boštjan Kaluža, ed., 

Ljubljana, Mednarodna podiplomska šola Jožefa Stefana, 2012, pp. 
210-215. 

4. Martin Dobeic, Štefan Pintarič, Irena Zdovc, Janez Štrancar, "Naše 
iskustvo pri praktičnoj primeni nanomaterijala za dezinfekciju 
površina", In: Zbornik radova, 23. Savetovanje veterinara Srbije, 
Zlatibor, 13.-16. septembar 2012, Brana Radenković-Damnjanović, ed., 
Beograd, Srpsko veterinarsko društvo, 2012, pp. 203-207. 

5. Andreja Eršte, Vid Bobnar, Xian-Zhong Chen, Cheng-Liang Jia, Qun-
Dong Shen, "Terpolymer/copolymer blends on aluminum surface: 
structural, caloric and dielectric properties", In: Zbornik, 4. študentska 
konferenca Mednarodne podiplomske šole Jožefa Stefana = 4th Jožef 
Stefan International Postgraduate School Students Conference, 25. maj 
2012, Ljubljana, Slovenija, Dejan Petelin, ed., Aleš Tavčar, ed., Boštjan 
Kaluža, ed., Ljubljana, Mednarodna podiplomska šola Jožefa Stefana, 
2012, pp. 216-221. 

6. Andreja Eršte, Barbara Malič, Brigita Kužnik, Marija Kosec, Vid Bobnar, 
"Equivalent circuit modeling of core-shell structured ceramic 
materials", In: Advances and applications in electroceramics II: 
[MS&T'11, Materials Science & Technology Conference & Exhibition, 
October 16-20, 2011, Columbus, Ohio, USA], (Ceramic transactions, v. 
235), K. M. Nair, ed., Shashank Priya, ed., Hoboken, Wiley, 2012, pp. 
23-29. 

7. Ana Gantar, Nataša Drnovšek, Rok Podlipec, Janez Štrancar, Saša 
Novak, "Bioactive-glass/collagen composite scaffollds for bone 
regeneration", In: Programme & book of abstracts, 2nd Joint Meeting of 
the COST action MP1005 NAMABIO, September 4-5, 2012, Vienna, 
Austria, Vienna, University of Technology, Institute for Mechanics of 
Materails and Structures, 2012, pp. 23. 

8. Janez Jelenc, Peter Krajnik, Maja Remškar, "Rastlinska olja z dodanimi 
nanocevkami      kot učinkovita zelena maziva", In: Zbornik 
predavanj Posvetovanja o tribologiji, hladilno mazalnih sredstvih in 
tehnični diagnostiki, Posvetovanje o tribologiji, hladilno mazalnih 
sredstvih in tehnični diagnostiki = Conference on Tribology, Metal 
Working Fluids and Technical Diagnostics [tudi] SLOTRIB 2012, 
Ljubljana, Slovenija, 15. november 2012, Jože Vižintin, ed., Marko 
Sedlaček, ed., Ljubljana, Slovensko društvo za tribologijo, = Slovenian 
Society for Tribology, 2012, pp. 47-52. 

9. Janez Kogovšek, Maja Remškar, Mitjan Kalin, "Vpliv hrapavosti in 
utekanja jeklenih površin pri mazanju z      cevkami", In: Zbornik 
predavanj Posvetovanja o tribologiji, hladilno mazalnih sredstvih in 
tehnični diagnostiki, Posvetovanje o tribologiji, hladilno mazalnih 
sredstvih in tehnični diagnostiki = Conference on Tribology, Metal 
Working Fluids and Technical Diagnostics [tudi] SLOTRIB 2012, 
Ljubljana, Slovenija, 15. november 2012, Jože Vižintin, ed., Marko 
Sedlaček, ed., Ljubljana, Slovensko društvo za tribologijo, = Slovenian 
Society for Tribology, 2012, pp. 233-246. 

10. Tilen Koklič, Rok Podlipec, Andrea Orthmann, Marjeta Šentjurc, Janez 
Štrancar, Reiner Zeisig, "Perifosine containing, transcytosis efficient 
liposomes have higher content leakage and relative proportion of 
micelles", In: Proceedings: RBC 2012, Regional Biophysics Conference 
2012, Kladovo-Beograd, Serbia, September 03-07, 2012, Joanna 
Zakrzewska, ed., Miroslav Živić, ed., Beograd, Društvo biiofizičara 
Srbije, 2012, pp. 48-50. 

11. Mitja Kolenc, Emil Plesnik, Jurij F. Tasič, Matej Zajc, "Zgoščevanje 
signalov z močnostnimi dogodki v pametnih omrežjih na osnovi valčne 
transformacije", In: Zbornik enaindvajsete mednarodne Elektrotehniške 
in računalniške konference ERK 2012, 17.-19. september 2012, Portorož, 
Slovenija, (Zbornik ... Elektrotehniške in računalniške konference ERK 
...), Baldomir Zajc, ed., Andrej Trost, ed., Ljubljana, IEEE Region 8, 
Slovenska sekcija IEEE, 2012, zv. A, pp. 109-112. 

12. Matej Kranjc, Franci Bajd, Igor Serša, O. I. Kwon, Eung Je Woo, Damijan 
Miklavčič, "Towards detection of electric field distribution during in 
vivo electroporation by MREIT", In: IFMBE proceedings, (IFMBE 
proceedings, vol. 39), World Congress on Medical Physics and 
Biological Engineering, May 26-31, 2012, Beijing, China, Mian Long, 
ed., Berlin, Heidelberg, New York, Springer, cop. 2012, pp. 1049-1052. 

13. Matej Lipoglavšek, Jelena Gajević, Andrej Likar, Urška Mikac, Primož 
Pelicon, Toni Petrovič, "Electron screening in metals", In: Proceedings 
of the XII Symposium on Nuclei in the Cosmos, 5-12 August, 2012, Cairns, 
Australia, (PoS proceedings of science, vol. 2012, no. 12, 2012), 
Trieste, Sissa, 2012, vol. 2012, pp. 169-1-169-6, 2012. 

14. Aleš Mrzel, Adolf Jesih, Andrej Kovič, Srečo D. Škapin, Maja Remškar, 
Damjan Vengust, "Molybdenum based nanowires and nanotubes by a 
two-step molybdenum/chalcogenide/halide approach", In: 
Proceedings of the ICNS4, 4th International Conference on 
Nanostructures, ICNS4, 12-14 March 2012, Kish Island, Iran, Alireza 
Zaker Moshfegh, ed., Teheran, Sharif University of Technology, 2012, 
pp. 477-479. 



85Annual Report 2012

Department of Solid State Physics F-5
   

15. Igor Muševič, "Samo-organizacija fotonskih kristalov, mikrolaserjev in 
metamaterialov", In: Optične komunikacije: zbornik: proceedings, 
Strokovni seminar Optične komunikacije, Ljubljana, 1.-3. februar 2012 
= Course on Optical Communications, Ljubljana, 1-3 February 2012, 
Boštjan Batagelj, ed., Jožko Budin, ed., 1. izd., Ljubljana, Založba FE in 
FRI, 2012, pp. 55-68. 

16. Nikola Novak, Zdravko Kutnjak, "Basic study of relaxors: materials for 
high technological devices", In: Zbornik, 4. študentska konferenca 
Mednarodne podiplomske šole Jožefa Stefana = 4th Jožef Stefan 
International Postgraduate School Students Conference, 25. maj 2012, 
Ljubljana, Slovenija, Dejan Petelin, ed., Aleš Tavčar, ed., Boštjan Kaluža, 
ed., Ljubljana, Mednarodna podiplomska šola Jožefa Stefana, 2012, pp. 
275-280. 

17. Nikola Novak, Zdravko Kutnjak, "Calorimetric study of field-induced 
ferroelectric transition in                relaxor ferroelectrics", In: 
ISAF ECAPD PMF 2012, Danvers, IEEE, 2012, pp. 1-4, 2012. 

18. Ante Odić, Marko Tkalčič, Jurij F. Tasič, Andrej Košir, "Relevant context 
in a movie recommender system: users' opinion vs. statistical 
detection", In: Prodeedings of the 4th Workshop on Context-Aware 
Recommender Systems 2012 in conjunction with the 6th ACM 
Conference on Recommender Systems (RecSys 2012): Dublin, Ireland, 
September 9, 2012, (CEUR workshop proceedings, vol. 889), Gediminas 
Adomavicius, ed., [Aachen], CEUR, cop. 2012, pp. 1-5. 

19. Emil Plesnik, Olga Malgina, Jurij F. Tasič, Matej Zajc, "ECG baseline drift 
correction through phase space for simple R-point detection", In: 
CBMS 2012, The 25th IEEE International Symposium on Computer-
Based Medical System, CBMS 2012, June 20-22, Rome, Italy, 
[Piscataway], Institute of Electrical and Electronics Engineers, = IEEE, 
cop. 2012, pp. 1-4. 

20. Rok Podlipec, Tilen Koklič, Janez Štrancar, Marjeta Šentjurc, 
"Interaction of cancerostatic perifosine with different cell lines", In: 
Proceedings: RBC 2012, Regional Biophysics Conference 2012, Kladovo-
Beograd, Serbia, September 03-07, 2012, Joanna Zakrzewska, ed., 
Miroslav Živić, ed., Beograd, Društvo biiofizičara Srbije, 2012, pp. 36-
38. 

21. Uroš Puc, Andreja Abina, Anton Jeglič, Pavel Cevc, Aleksander 
Zidanšek, "Advanced electromagnetic sensors for sustainable 
monitoring of industrial processes", In: Proceedings of ECOS 2012, 
International Conference on Efficiency, Cost, Optimization, Simulation 
and Environmental Impact of Energy Systems, Perugia, 2012, Perugia, 
[s. n.], cop. 2012, 12 pp. 

22. Uroš Puc, Andreja Abina, Anton Jeglič, Pavel Cevc, Aleksander 
Zidanšek, "Detection of seabed objects using ground penetrating radar 
and continuous wave electromagnetic iduction sensor", In: ICoURS'12, 
International Conference on Underwater Remote Sensing, 8-11 
October 2012, Brest, France, Isabelle Quidu, ed., Bretagne, ENSTA, = 
École Nationale Supérieure de Techniques Avancées, 2012, 8 pp. 

23. Uroš Puc, Andreja Abina, Anton Jeglič, Pavel Cevc, Aleksander 
Zidanšek, "Underwater electromagnetic remote sensing", In: Zbornik, 
4. študentska konferenca Mednarodne podiplomske šole Jožefa 
Stefana = 4th Jožef Stefan International Postgraduate School Students 
Conference, 25. maj 2012, Ljubljana, Slovenija, Dejan Petelin, ed., Aleš 
Tavčar, ed., Boštjan Kaluža, ed., Ljubljana, Mednarodna podiplomska 
šola Jožefa Stefana, 2012, pp. 294-300. 

24. Franci Pušavec, Janez Jelenc, Peter Krajnik, Maja Remškar, "Nano 
hladilno mazalna sredstva in analiza tornih razmer pri obrezovalnih 
procesih", In: Zbornik predavanj Posvetovanja o tribologiji, hladilno 
mazalnih sredstvih in tehnični diagnostiki, Posvetovanje o tribologiji, 
hladilno mazalnih sredstvih in tehnični diagnostiki = Conference on 
Tribology, Metal Working Fluids and Technical Diagnostics [tudi] 
SLOTRIB 2012, Ljubljana, Slovenija, 15. november 2012, Jože Vižintin, 
ed., Marko Sedlaček, ed., Ljubljana, Slovensko društvo za tribologijo, = 
Slovenian Society for Tribology, 2012, pp. 199-210. 

25. Miha Ravnik, Matjaž Humar, Stane Pajk, Igor Muševič, "Nematic 
droplets as tuneable optical microresonators", In: Proceedings, 48th 
International Conference on Microelectronics, Devices and Materials & 
theWorkshop on Ceramic Microsystems, September 19 - September 
21, 2012, Otočec, Slovenia, Darko Belavič, ed., Iztok Šorli, ed., 
Ljubljana, MIDEM - Society for Microelectronics, Electronic 
Components and Materials, 2012, pp. 315-317. 

26. Maja Remškar, Janez Jelenc, Srečko Paskvale, Ivan Iskra, "Samo-
mazalni polimerni nanokompozit na osnovi polietilenov oksida-PEO z 
dodanimi nanocevkami     ", In: Zbornik predavanj Posvetovanja o 
tribologiji, hladilno mazalnih sredstvih in tehnični diagnostiki, 
Posvetovanje o tribologiji, hladilno mazalnih sredstvih in tehnični 
diagnostiki = Conference on Tribology, Metal Working Fluids and 
Technical Diagnostics [tudi] SLOTRIB 2012, Ljubljana, Slovenija, 15. 

november 2012, Jože Vižintin, ed., Marko Sedlaček, ed., Ljubljana, 
Slovensko društvo za tribologijo, = Slovenian Society for Tribology, 
2012, pp. 193-197. 

27. Brigita Rožič, Sašo Gyergyek, Zdravko Kutnjak, Marko Jagodič, Samo 
Kralj, Zvonko Jagličić, Vassilios Tzitzios, "Magnetoelectric effect in soft 
composite materials", In: ISAF ECAPD PMF 2012, Danvers, IEEE, 2012, 
4 pp.. 

28. Brigita Rožič, Eva Karatairi, George Nounesis, Vassilios Tzitzios, 
George Cordoyiannis, Samo Kralj, Zdravko Kutnjak, "Impact of surface-
functionalized CdSe nanoparticles on phase transitions of 8CB and CE8 
liquid crystals", In: Proecedings od the 11th European Conference on 
Liquid Crystals, ECLC 2011, 6-11 February 2011, Maribor, Slovenia, 
(Molecular crystals and liquid crystals, vol. 553, no. 1, 2012), Robert 
Repnik, ed., Philadelphia, Taylor and Francis, 2012, vol. 553, no. 1, pp. 
161-167, 2012. 

29. Brigita Rožič, Jurij Koruza, Zdravko Kutnjak, Barbara Malič, Marija 
Kosec, "Direct measurements of the electrocaloric effect in lead-free 
                     ceramics sintered in air", In: ISAF ECAPD PMF 
2012, Danvers, IEEE, 2012, 4 pp.. 

30. Brigita Rožič, Zdravko Kutnjak, Hana Uršič, Barbara Malič, Janez Holc, 
Jurij Koruza, Alja Kupec, Marija Kosec, "Electrocaloric thermometry: 
an experimental method for the direct electrocaloric measurements", 
In: Proceedings, 48th International Conference on Microelectronics, 
Devices and Materials & theWorkshop on Ceramic Microsystems, 
September 19 - September 21, 2012, Otočec, Slovenia, Darko Belavič, 
ed., Iztok Šorli, ed., Ljubljana, MIDEM - Society for Microelectronics, 
Electronic Components and Materials, 2012, pp. 339-343. 

31. Mitja Rupreht, Vladimir Jevtič, Igor Serša, Matjaž Vogrin, Marko Jevšek, 
"DWI and DCEI in monitoring of the tibial tunnel healing after anterior 
cruciate ligament reconstruction with intraoperatively administered 
platelet-rich plasma gel", In: ESMRMB 2012, [Vienna], European 
Society for Magnetic Resonance in Medicine and Biology, 2012-. 

32. Mitja Rupreht, Matjaž Vogrin, Marko Jevšek, Igor Serša, Vladimir Jevtič, 
"The use of diffusion weighted and dynamic contrast enhanced MRI 
for quantitative evaluation of the tibial tunnel after anterior cruciate 
ligament reconstruction with intraoperatively administered platelet-
rich plasma gel", In: EPOSTM Electronic Presentation Online System: ESR 
European Society of Radiology, [Vienna], European Society of 
Radiology, cop. 2012-, pp. 1-10. 

33. Margareta Srebotnjak Borsellino, Andreja Abina, Uroš Puc, Ivo Šlaus, 
Aleksander Zidanšek, "Human resources, innovation and sustainable 
development", In: Conference proceedings, 7 th Conference on 
Sustainable Development of Energy, Water and Environment Systems, 
Ohrid, Republic of Macedonia, July 1-7,2012, Marko Ban, ed., [S. l., s. 
n.], 2012, 10 pp. 

34. Drago Strle, Bogdan Štefane, Igor Muševič, "Design of smart sensing 
system for vapour trace detection of explosives", In: Smart systems 
integration, 6th International Conference & Exhibition on Integration 
Issues of Miniaturized Systems - MEMS, NEMS, ICs and Electronic 
Components, Zurich, Switzerland, 21-22 March 2012, T. Gessner, ed., 
Berlin, Offenbach, VDE Verlag, cop. 2012, pp. 1-8. 

35. Drago Strle, Bogdan Štefane, Igor Muševič, "Detecting vapor traces of 
explosives using a self-assembled mono layer on a surface-modified 
MEMS capacitor and CMOS electronics", In: IEEE-NEMS 2012, 7th IEEE 
International Conference on Nano/Micro Engineered and Molecular 
Systems, Kyoto, Japan, 5-8 March 2012, [Piscataway], Institute of 
Electrical and Electronics Engineers, = IEEE, cop. 2012, pp. 86-89. 

36. Drago Strle, Janez Trontelj, Bogdan Štefane, Igor Muševič, "Sensor 
system for vapor trace detection of explosives", In: IEEE SENSORS 
2012 proceedings, IEEE SENSORS 2012, October 28-31, 2012, Taipei, 
Taiwan, Piscataway, Institute of Electrical and Electronics Engineers, = 
IEEE, cop. 2012, pp. 80-83. 

37. Marko Tkalčič, Ante Odić, Andrej Košir, Jurij F. Tasič, "Automatic 
detection of emotion", In: Zbornik 15. mednarodne multikonference 
Informacijska družba - IS 2012, 8.-12. oktober 2012, Ljubljana, Slovenia: 
zvezek A: volume A, (Informacijska družba), Marko Bohanec, ed., 
Matjaž Gams, ed., Dunja Mladenić, ed., Marko Grobelnik, ed., Marjan 
Heričko, ed., Urban Kordeš, ed., Maja Smrdu, ed., Olga Markič, ed., 
Zvezdan Pirtošek, ed., Jadran Lenarčič, ed., Leon Žlajpah, ed., Andrej 
Gams, ed., Vladislav Rajkovič, ed., Tanja Urbančič, ed., Mojca Bernik, 
ed., Ljubljana, Institut Jožef Stefan, 2012, pp. 310-313. 

38. Marko Tkalčič, Ante Odić, Andrej Košir, Jurij F. Tasič, "Exploiting 
implicit affective labeling for image recommendations", In: SMC 2012, 
2012 IEEE International Conference on Systems, Man, and 
Cybernetics, October 14-17, 2012, Seoul, Korea, [Piscataway], Institute 
of Electrical and Electronics Engineers, = IEEE, cop. 2012, pp. 3303-
3308. 



86

Jožef Stefan Institute

Annual Report 2012

   

39. Hana Uršič, Gregor Trefalt, Janez Holc, Brigita Rožič, Zdravko Kutnjak, 
Marina Santo-Zarnik, Marija Kosec, "Multifunctional piezoelectric and 
electrocaloric self-standing thick films", In: Proceedings, 48th 
International Conference on Microelectronics, Devices and Materials & 
theWorkshop on Ceramic Microsystems, September 19 - September 
21, 2012, Otočec, Slovenia, Darko Belavič, ed., Iztok Šorli, ed., 
Ljubljana, MIDEM - Society for Microelectronics, Electronic 
Components and Materials, 2012, pp. 321-325. 

40. Janez Zaletelj, Jurij F. Tasič, Robert Rijavec, "Uporaba video senzorjev 
in video analize pri spremljanju pretoka prometa in ljudi v pametnih 
mestih", In: Pametna mesta: zbornik referatov, (VITEL), 
Osemindvajseta delavnica o telekomunikacijah, 14. in 15. november 
2012, Brdo pri Kranju, Nikolaj Simič, ed., Ljubljana, Elektrotehniška 
zveza Slovenije, 2012, f. 95-100.  

 
1. Špela Irman, Miha Škarabot, Igor Muševič, Borut Božič, "Protein 

interactions on phospholipid bilayer, studied by AFM under 
physiological conditions", In: Atomic Force Microscopy, Christopher L. 
Frewin, ed., Rijeka, InTech, 2012, pp. 123-152. 

2. Maja Remškar, "Inorganic nanotubes beyond cylindrical matter", In: 
Comprehensive nanoscience and technology, David L. Adrews, ed., 
Gregory D. Scholes, ed., Gary Phillip Wiederrecht, ed., London, Elsevier, 
cop. 2011, zv. 1, pp. 315-333. 

3. Marko Tkalčič, Jurij F. Tasič, Andrej Košir, "The need for affective 
metadata in content-based recommender systems for images", In: 
Multimedia information extraction: advances in video, audio, and 
imagery analysis for search, data mining, surveillance, and authoring, 
Mark T. Maybury, ed., Los Alamitos, IEEE Computer Society, Hoboken, 
Wiley, cop. 2012, pp. 305-319.  

 
1. Milan Ambrožič, Gorazd Planinšič, Erik Karič, Samo Kralj, Mitja 

Slavinec, Aleksander Zidanšek, Fizika, narava, življenje, Učbenik za 
pouk fizike v 8. razredu devetletne osnovne šole, (Raziskovalec 8), 1. 
izd., Ljubljana, DZS, 2000. 

 
1. Janez Pirš, Matej Bažec, Silvija Pirš, Bojan Marin, Bernarda Urankar, 

Dušan Ponikvar, Variable contrast, wide viewing angle LCD light-
switching filter, US2012002121 (A1), United States Patent and 
Trademark Office, 5.1.2012.  

 
1. Igor Muševič, Matjaž Humar, Spherical liquid crystal laser, SI23567 (A), 

Urad RS za intelektualno lastnino, 31.5.2012.  

1. Matej Bobnar, Anisotropic physical properties of icosahedral and 
decagonal quasicrystals and their periodic approximants: doctoral 
dissertation, Ljubljana, 2012 (mentor Janez Dolinšek). 

2. Simon Čopar, Topology and geometry of defects in confined nematics: 
doctoral dissertation, Ljubljana, 2012 (mentor Slobodan Žumer). 

3. Brina Črnko, Geometry of selected soft matter systems : spherical foams 
and nematic colloids: doctoral dissertation, Ljubljana, 2012 (mentor 
Slobodan Žumer). 

4. Sebastjan Glinšek, Processing-dependent broadband dielectric 
properties of      ceramic films and               films: doctoral 
dissertation, Ljubljana, 2012 (mentor Marija Kosec; co-mentor 
Zdravko Kutnjak). 

5. Anton Gradišek, NMR studies of hydrogen dynamics in complex metallic 
systems: doctoral dissertation, Ljubljana, 2012 (mentor Tomaž Apih). 

6. Matjaž Humar, Liquid-crystal microdroplets as optical microresonators 
and lasers: doctoral dissertation, Ljubljana, 2012 (mentor Igor 
Muševič). 

7. Ivan Iskra, : doctoral dissertation, Ljubljana, 2012 (mentor Dejan 
Križaj; co-mentor Maja Remškar). 

8. Andreja Jelen, Development of printing inks with addition of 
nanomaterials: doctoral dissertation, Ljubljana, 2012 (mentor Janez 
Dolinšek; co-mentor Vilibald Bukošek). 

9. Srečko Paskvale, Carbon-based protective coatings deposited by 
physical vapour deposition processes: doctoral dissertation, Ljubljana, 
2012 (mentor Janez Dolinšek; co-mentor Peter Panjan). 

10. Tomaž Požrl, : doctoral dissertation, Ljubljana, 2012 (mentor Jurij F. 
Tasič). 

11. Robert Repnik, : doctoral dissertation, Maribor, 2012 (mentor Ivan 
Gerlič; co-mentor Samo Kralj). 

12. Brigita Rožič, Giant energy-conversion effects in soft and solid advanced 
materials: doctoral dissertation, Ljubljana, 2012 (mentor Zdravko 
Kutnjak). 

13. Mitja Rupreht, : doctoral dissertation, Maribor, 2012 (mentor Vladimir 
Jevtič; co-mentor Igor Serša). 

14. Uroš Rozina, Adaptive filtering of VEP and ERG signals in LabView: 
master's thesis, Ljubljana, 2012 (mentor Marko Topič; co-mentor 
Dušan Ponikvar). 

15. Polonca Stopar, Evaluation of pH dependent rhodamine type fluorescent 
compounds: master's thesis, Ljubljana, 2012 (mentor Janez Mravljak; 
co-mentor Stane Pajk). 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>







    /HEB (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




