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Dearn Reader,

It is my pleasure to hand over the 12™, 2005 edition of the Annual Report of the Research
Institute for Solid State Physics and Optics.

Our institute was founded by the Hungarian Academy of Sciences in 1981 as part of the
Central Research Institute for Physics. In 1992 we became an independent institute under
the name of Research Institute for Solid State Physics. The present profile of the institute
took shape in 1998 when the Crystal Physics Laboratory of the Hungarian Academy of
Sciences joined us, and our name changed to Research Institute for Solid State Physics and
Optics.

The primary mission of the institute is conducting basic research in the fields of theoretical
and experimental solid state physics and materials science including metal physics, crystal
physics and liquid crystal research, theoretical and experimental optics including laser
physics, quantum optics and the interaction of light with matter. Our experimental research
activity is connected to unique methodologies like X-ray diffraction, NMR-, Mossbauer-,
and optical spectroscopy and neutron scattering experiments at the Budapest Neutron
Centre. Some of our research activities are closely related to applications, e.g., in the fields
of optical thin films, laser applications, crystal growing technologies and metallurgy.

About 60 % of our funding is provided by the Hungarian Academy of Sciences; the rest
originates from a variety of funding agencies in the form of competitive projects. Basic
research is financed mostly by the Hungarian Research Fund (OTKA, 46 projects). During
the past years our participation in large-scale national applied research and development
programs has increased considerably (11 NKFP projects in 2005). These projects are
typically implemented in cooperation with universities and industrial partners with the aim
of improving the competitiveness of the Hungarian economy. This year the institute was
awarded 167 million HUF in the framework of the Economic Competitiveness Operational
Programme (GVOP). A consortium of four institutes of the Hungarian Academy of Sciences
lead by our institute gained support from the National Office for Research and Technology
in the Large International Projects programme (NAP, 400 million HUF).

Our staff consists of 185 employees with 129 scientists among them. Thanks to a long
tradition of our graduate and postgraduate training programmes, more and more young
researchers are joining us. We are involved in several international projects in collaboration
with a great number of research institutions and universities. More than half of our
publications (about 55 %) feature co-authors from foreign countries indicating an essential
role of these partnerships. Various EU, ESF, COST, NATO and other international projects



play an important role in our research activity. The share of these international resources in
our budget is about 9 % (see Key figures).

This year we have published 198 papers in high quality peer-reviewed international journals
as well as 40 papers in conference proceedings or books. These numbers are similar to those
in previous years. We are proud that Norbert Kroo, our former director, has received the
award De Scientia et Humanitate Optime Meritus from the Academy of Sciences of the
Czech Republic. Two of our scientists, Laszlo Granasy and Ferenc Igléi won the Physics
Award of the Hungarian Academy of Sciences, and Zoltan Donko6 became Doctor of the
Hungarian Academy of Sciences (DSc) this year. Two of our researchers won Bolyai Grants
in 2005. It is a tradition in our institute to present awards for outstanding publication activity.
In 2005 the publication prize was won by Lajos K. Varga for his work in the field of soft
magnetic nanocrystalline alloys.

In addition to the new scientific results, several improvements have been achieved in our
infrastructure. A new laboratory to study ultrashort laser pulses has been installed, and there
have been significant reconstruction measures in our main building.

I hope that this booklet gives useful information to the reader. The key figures will help you
to get a general overview of our institute. In addition to the description of the research
activities, the Annual Report contains the e-mail addresses of our scientists as well for an
easier contact. For further information please visit our WEB page at http://www.szfki.hu.

Budapest, 30 November, 2005
I I
Jdnse Rolldr

Director


http://www.szfki.hu




Key figures

Permanent staff of the Institute: 185 employees. Its distribution:
a) by professions:
Oscientists
Bengineers
Mtechnicians/assistants

@ administrators

70%

b) by scientific titles/degrees:

mmember of the Hungarian
Academy of Sciences

B doctor of science (Dr.
habil.)

B PhD (candidate of science)

Buniversity diploma

c) by ages:
40 ~
35 1
Bunder 30 years 30 1
m30-40 years 25 | vl
@40-50 years 20 1
B50-60 years 15 4+
Bover 60 years 10 i
& ]
O .




Financial management

a) Sources of operation costs:

aOMTA (Hungarian
Academy of Sciences)

BOTKA (Hungarian
Scientific Research
Fund)

agovernment

mforeign (EU, NATO)

8others

b) Distribution of expenditures:

Owages and salaries

4% 17%

moverhead, labour (health 4%
service, etc.)
12%

Boverhead, other (energy,
etc.)

Bconsumables

15%

mothers (incl. travel costs)

48%

Binvestments



Structure of the Research Institute
for Solid State Physics and Optics

1 ysloid

wepy d
juawpedaqg
sondo wnjuend
pue JeauljuoN

S 108foid

SOBAOY
juawnedaqg
soIsAyd [eyshi)

M 108loid o) j0eloid
leyzsndg Jeqd 'N
juswedaq juswpedaq
s21SAUyd UoJdnap leysfun pinbiT

Y 18foid

eAplod 7|
juawpedaq
ABojouyoso]

leysAiD

O 'd 'O syosloid r yoefoid 3 ‘Q syosloid
i B1soy Auswiay| ‘|
>v_:N wmbhohﬁ_v.No_w v jusawpedaq jusuwiedaq
u o_um o1 o_ﬂ_ .hM_mm Adoosouyoadg soisAyd a1e1S
Healeov 1 uoJinaN [plios [ejuswiuadx)

N ‘N ‘1 syoeloid

| ‘H ‘4 syosloid

D ‘g ‘v syeloid

Mzsuer
Kiojesoqe]
soI1sAyd |eyshin

ojuoQqg Z
uswpnedaq
soI1sAyd J9se]

IAuoxeg |
uawpedaq
yoseasay s|ejoN

ounl ‘|
juswpedaq

soIsAyd ajelis

Jayinbi|
-wniieH

doysxJopa
[esiueyos A

Josso|yos d
J103)03a1q dop|
[esuuysay

[PlIoS [ed3@409yL

1da |eloueul 4

eapng ‘IN'A
Ao)o3a1pdap
jesueul ]

SEPBM A BXNg Y
Kiejaioos ho30a.1p "dop
STITRITETE TS STTTRLTETE TS

_
|
1glioy r

1032941Q

VT



A. STRONGLY CORRELATED SYSTEMS

J. Solvom, K. Buchta’, G. Fth, O. Legeza, K. Penc, E. Szirmai’, K. Viadar, F.
Woynarovich, A. Zawadowski*

Low-dimensional fermionic and spin models. — We have continued the application of
the density-matrix renormalization-group (DMRG) method to fermionic and spin systems.
The ground-state phase diagram of the bilinear-biquadratic spin-1 chain has been studied
near the ferromagnetic instability point, where the existence of a gapped or gapless
nondimerized quantum nematic phase has been suggested. Our results are consistent with
the view that the order parameter characterizing the dimer phase vanishes only at the point
where the system becomes ferromagnetic, although the existence of a gapped or gapless
nondimerized phase in a very narrow parameter range between the ferromagnetic and the
dimerized regimes cannot be ruled out.

We have proposed a new approach to locate quantum phase transitions in low-dimensional
lattice models using DMRG. It is demonstrated on the example of fermionic and spin models
that the von Neumann entropy of the ensemble of two neighboring sites in a long chain is a
better indicator of quantum phase transitions than calculating gaps or order parameters. This
has been used to determine the nature of the neutral-ionic transition in organic mixed-stack
compounds. A unified model has been derived which, in limiting cases, is equivalent to the
models proposed earlier, the donor-acceptor model and the ionic Hubbard model. The new
procedure allowed us to get a unified phase diagram.

We have presented an analysis of a system of weakly coupled Hubbard chains based on
combining an exact study of spectral functions of the uncoupled chain system with a
renormalization group method for the coupled chains. For low values of the onsite repulsion
and doping, the leading instability is towards a superconducting state. The process included
excited states above a small correlation pseudogap. Similar features appear in extended
Hubbard models in the vicinity of commensurate fillings. Our theoretical predictions are
consistent with the phase diagram observed in the (TMTTF),X and (TMTSF),X series of

organic compounds.

Low-dimensional and frustrated magnetic systems. — Using classical Monte Carlo
simulations, we have determined the finite-temperature phase diagram and thermodynamic
properties of the antiferromagnetic Heisenberg model on a pyrochlore lattice under external
magnetic field. The model includes bilinear and biquadratic interactions; the latter
effectively describes the coupling to lattice distortions. The magnetization process shows a
half-magnetization plateau at low temperatures, accompanied by strong suppression of the
magnetic susceptibility. The results are compared with recent experimental results in
CdCr,0, and HgCr,O, chromium spinel oxides.

Other problems. — We have mapped the problem of a resonant level impurity interacting
with the conduction band by a finite-range interaction onto that of a 1d Coulomb gas. Scaling
was performed and the fixed-point Hamiltonian was determined. We could handle arbitrary
number of electron scattering channels. Upon examining some simple models we have found
different types of low temperature behavior.

A general theory of cultural evolution has been formulated using a cognitive dimension-
reduction scheme. Rational but cognitively limited agents iteratively invent and redefine

# PhD student
" Permanent position: Budapest University of Technology and Economics



abstract concepts in order to best represent their natural and social environment. These
concepts are used for decision making and determine the agents' overall behavior. The
collection of concepts an agent uses constitutes his/her cultural profile. As the importance
of social interactions increases and/or agents become more intelligent we find a series of
dynamical phase transitions by which the coherence of concepts advances in the society.
Our model explains the so-called “cultural explosion” in human evolution 50,000 years ago
as a spontaneous ordering phenomenon of the individual mental representations.

We have presented a model in which abstract concepts of a language acquire meaning as the
result of competition between heterogeneous interacting agents in a community. We argue
that bounded rationality requires individuals to use a reduced number of abstract concepts
to represent the rich reality of the world. The meanings of these concepts emerge as a trade-
off between two objectives: (i) agents want to use concepts that are best adopted to their
idiosyncratic preferences and characteristic distribution of choice alternatives, (ii) agents
seek to share concepts to benefit from communication. Agents play a non-cooperative game,
whose Nash equilibrium determines the collective meanings of concepts in the population,
constituting together the community's language. Analysis of the possible Nash equilibria
and the evolutionary game dynamics shed light on interesting theoretical questions such as
the origins of meaning, the coherence of language, the language-culture relationship, and
Whort's hypothesis on linguistic relativism.

E-Mail:
Krisztian Buchta buchta@szfki.hu
Gébor Fath fath@szfki.hu
Ors Legeza olegeza@szfki.hu
Karlo Penc penc@szfki.hu
Jend Solyom solyom(@sztki.hu
Edina Szirmai ekiss@sztki.hu
Karoly Vladar vladar@szfki.hu

FerencWoynarovich  fw@sztki.hu
Alfréd Zawadowski  zawa@phy.bme.hu
Grants

OTKA T043330 Theoretical study of strongly correlated low-dimensional systems (J.
Sélyom, 2003-2006)

OTKA F046356 Development and application of the momentum-space density-matrix
renormalization-group method for fermionic systems (O. Legeza,
2004-2007)

OTKA T047003 Statistical physics of evolutionary games (Participant: G. Fath,
2004-2007)

OTKA T049607 Exotic phases and excitation in frustrated electron systems with

charge, spin and orbital degrees of freedom (K. Penc, 2005-2007)
NKFP 2/051/2004  Language Miner (Participant: G. Fath, 2005-2007)
Publications

Articles

A.1. Carmelo” JMP, Guinea® F, Penc K, Sacramento” PD; Superconductivity driven by
chain coupling and electronic correlations; Europhys Lett, 68, 839-845, 2004
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A.2. Szirmai E, S6lyom J; Mott transition in the one-dimensional SU(z) Hubbard model;
Phys Rev B 71, 205108/1-7, 2005

A3. Buchta K, Fath G, Legeza O, Sélyom J; Probable absence of a quadrupolar spin-
nematic phase in the bilinear-biquadratic spin-1 model; Phys Rev B, 72, 054433/1-6,
2005

A4. Legeza O, Solyom J; Entropic signature of quantum phase transitions in low-
dimensional models; cond-mat/0511181, 2005

A.5. Legeza O, Buchta K, Solyom J; Unified phase diagram of models exhibiting neutral-
ionic transition; cond-mat/0511182, 2005

A.6. Motome" Y, Tsunetsugu” H, Hikihara" T, Shannon” N, Penc K Interplay among spin,
orbital and lattice degrees of freedom in t,, electron systems with edge-sharing

network of octahedra;, Prog Theor Phys Suppl, 159, 314-318, 2005

A7. Carmelo” JMP, Penc K, Bozi" D; Finite-energy spectral-weight distributions of a 1D
correlated metal; Nucl Phys B, 725, 421-466, 2005

A.8. Carmelo’ JMP, Guinea" F, Penc K, Sacramento’ PD; Application of the
pseudofermion dynamical theory to the properties of quasi-1D compounds; Physica
B, 359, 1427-1429, 2005

A9. Fith G, Sarvary’ M; A renormalization group theory of cultural evolution; Physica A;
348, 611-629, 2005

A.10.Motome” Y, Penc K, Shannon” N; Monte-Carlo study of half-magnetization plateau
and magnetic phase diagram in pyrochlore antiferromagnetic Heisenberg model; J
Magn Magn Mat, accepted for publication

Conference proceeding

A.11 Fath G, Sarvary’ M; Towards an economic theory of meaning and language; In:
Proceedings of ECCS 05, Nov 14-18 2005, Paris, accepted for publication

Book chapter

A.12 Fath G, Sarvary’ M; Cultural evolution in a population of heterogeneous agents; In:
Economics and Heterogeneous Interacting agents, Lecture notes in economics and
mathematical systems, Eds.: A. Namatame, T. Kaizouji, Y. Aruka; accepted for
publication



B. COMPLEX SYSTEMS

F. Igioi, N. Menyhard, A. Siit6, P. Szépfalusy

The principal interest of this group is the theoretical investigation of different aspects of
equilibrium and non-equilibrium statistical physics and quantum systems.

Phase transitions and critical behaviour. — We have studied the one-dimensional
partially asymmetric exclusion process with random hopping rates, in which a fraction of
particles (or sites) have a preferential jumping direction against the global drift. In this case
the accumulated distance traveled by the particles, x, scales with the time, ¢, as x~t"%, with a
dynamical exponent z> 0. Using extreme value statistics and an asymptotically exact strong
disorder renormalization group method we exactly calculate, z,, for particlewise (pt)
disorder, which is argued to be related as, zy=2z,/2, for sitewise (st) disorder. In the
symmetric model with zero mean drift the particle diffusion is ultra-slow, logarithmic in
time.

We have written a review article about the use of the strong disorder renormalization group
(RG) method for random systems. This method can be used for a large variety of quantum
and classical systems in which the quenched disorder plays a dominant role over quantum,
thermal, or stochastic fluctuations: these systems display strong spatial heterogeneities, and
many averaged observables are actually governed by rare regions. We have reported these
new developments by starting with an introduction of the main ingredients of the strong
disorder RG method. We have described the basic properties of infinite disorder fixed points,
which are realized at critical points, and of strong disorder fixed points, which control the
singular behaviors in the Griffiths-phases. We have also reviewed in detail applications of
the RG method to various disordered models, either (i) quantum models, such as random
spin chains, ladders and higher dimensional spin systems, or (ii) classical models, such as
diffusion in a random potential, equilibrium at low temperature and coarsening dynamics of
classical random spin chains, trap models, delocalization transition of a random polymer
from an interface, driven lattice gases and reaction diffusion models in the presence of
quenched disorder. For several one-dimensional systems, the RG rules yield very detailed
analytical results, whereas for other, mainly higher dimensional problems, the RG rules have
to be implemented numerically. If available, the strong disorder RG results are compared
with another, exact or numerical calculations.

An investigation of the effect of quenched disorder in one-dimensional non-equilibrium
Ising-like spin systems also with inherent spin asymmetry has been carried out via computer
simulations. In the strong disorder limit characteristic changes appear in the time-dependent
as well as in the static critical behavior.

Quantum systems. — Investigations of quantum gases have been continued in this year. In
case of the spinor Bose gas we have shown that the magnetic phase transition (prior to the
BEC) is accompanied by a creation of two phases with different densities. At the critical
point the soft mode has been found and studied. In Fermi gases consisting of atoms with
spins higher than 1/2 further properties of clustering have been explored.

We extended the effective meson model used previously to include the kaon and pointed out
the change of the order of the chiral phase transition when the masses of the pion and the
kaon are varied. The temperature dependences of the strange and the non-strange
condensates have been followed.

In two papers the question of the equivalence of Bose-Einstein condensation and the
spontaneous breakdown of the gauge symmetry has been answered positively. In the first



paper simplified mean-field and perturbed mean-field interactions were considered. The
second paper contains the proof for the case of general interactions.

Other researches. — The charge flipping method of phase retrieval in crystallography,
introduced last year, has been further developed. During iteration, in Fourier space a 90
degrees phase shift is applied to the structure factors of weak reflections. This drastically
improves convergence, in some cases makes earlier unresolved structures solvable.

E-Mail:
Ferenc Igloi igloi@szfki.hu
Nora Menyhard menyhard@szfki.hu
Andrés Sutd suto@sztki.hu

Péter Szépfalusy  psz@galahad.elte.hu

Grants and international cooperations

OTKA T048721  Statistical physics of disordered systems (F. Igloi, 2005-2008)

OTKA T046129  Dynamics of phase transitions and symmetry breaking phases (P.
Szépfalusy, 2004-2007)

OTKA T042914  Mathematical study of interacting Fermi and Bose systems (A. Siito,
2003-2005)

DAAD-MOB 4/2004 Statistical physics of nonequilibrium and disordered systems (F. Iglo,
2004-2005)

TET F-17/03 (Hungarian-French) Statistical physics of disordered systems (F. Igloi, 2004-
2005)

Publications

Articles

B.1. Juhasz' R, Santen” L, Igléi F; Partially asymmetric exclusion models with quenched
disorder; Phys Rev Lett; 94, 010601/1-4, 2005

B.2. Pleimling" M, and Igléi F; Nonequilibrium critical dynamics in inhomogeneous
systems; Phys Rev B; 71, 094424/1-12, 2005

B.3. Mercaldo” MT, d'Auriac” AJ-Ch, Igléi F; Disorder driven phase transitions of the large
g-state Potts model in 3d, Europhys Lett; 70, 733-739, 2005

B.4. Igléi F, Monthus™ C; Strong disorder RG approach of random systems; Physics
Reports; 412, 277-431, 2005

B.5. Mélin" R, Dougot’ B, Igléi F; Strong disorder renormalization group on fractal lattices:
Heisenberg models and magnetoresistive eftects in tight binding models; Phys Rev B,
72, 024205/1-17, 2005

B.6. Bagaméry” FA, Turban® L, Igléi F; Two-dimensional Ising model with self-dual
biaxially correlated disorder; Phys Rev B; 72, 094202/1-9, 2005

B.7. Lajkoé" P, Carlon” E, Rieger’ H, Igléi F; Disorder Induced Phases in the S=I
Antiferromagnetic Heisenberg Chain; Phys Rev B; 72, 094205/1-7, 2005


mailto:igloi@szfki.hu
mailto:suto@szfki.hu
mailto:psz@galahad.elte.hu

B.8. Juhasz' R, Santen” L, Igléi F; The partially asymmetric zero range process with
quenched disorder; Phys Rev E; 72, 046129/1-12, 2005

B.9. Kis-Szabo" K, Szépfalusy P, Szirmai” G; Static properties and spin dynamics of the
ferromagnetic spin-1 Bose gas in a magnetic field; Phys Rev A; 72, 023617/1-8, 2005

B.10. Szirmai® G, Kis-Szabo" K, Szépfalusy P; Phase separation of ferromagnetic spin-1
Bose gases in non-zero magnetic field, EFur Phys J D; 36, 281-287, 2005

B.11.Herpay' T, Patkos™ A, Szép” Zs, Szépfalusy P; Mapping the boundary of the first order
finite temperature restoration of chiral symmetry in the n,; - mx -plane with a linear

sigma model; Phys Rev D, 71, 125017/1-15, 2005

B.12. Siit6 A; Bose-Einstein condensation and symmetry breaking; Phys Rev A; 71,
023602/1-8, 2005

B.13. Suté A; Equivalence of Bose-Einstein condensation and symmetry breaking; Phys Rev
Lett; 94, 080402/1-4, 2005

See also E.6., E.14.



C. ELECTRONIC STATES IN SOLIDS

. Kolladr, P. Fazekas, K. Kddas, B. Lazarovits, I. Tiitto, B. [ija]ussy, A. Virosztekt, L.
Vitos, V' Zolyomi

Ab initio total energy calculations, based on the exact muffin-tin orbital (EMTO) theory,
were used to determine the elastic properties of Ali-xLix random alloys (x<0.20) in the
face centered-cubic crystallographic phase. The compositional disorder was treated within
the framework of the single-site coherent potential approximation (CPA), whereas the effect
of the local lattice relaxation on the elastic constants was estimated using a supercell
technique. We have found that the calculated equilibrium volumes and alloy formation
energies strongly depend on the approximations employed in the Poisson equation, in
accordance with former observations. At the same time, the experimental trends of the
elastic moduli of disordered Al-Li alloys are well reproduced by the EMTO-CPA method.
Using our theoretical results we have shown that the nonlinear effect of Li addition on the
elastic constants originates from the detailed band structure of Al near the Fermi level.

The high-pressure equation of state and elastic properties of solid He* have been calculated
using density functional theory formulated in the framework of the exact muffin-tin orbitals
method. The theoretical results, obtained within the generalized gradient approximation for
the exchange-correlation functional, are in good agreement with the experimental data
available for pressures between 13 GPa and 32 GPa. We predict that at O K the hexagonal
phase of He remains mechanically and thermodynamically stable up to the highest pressure
considered in the present study (150 GPa). The calculated anisotropy ratios of He are similar
to those observed in the case of hexagonal metals with ¢/a~1.63. On the other hand, we find
that hydrostatic pressure has negligible effect on the anisotropy of He. This indicates that
He can be used as a quasihydrostatic medium in high-pressure experiments up to at least
150 GPa.

An efficient procedure to calculate surface segregation profiles of substitutionally
disordered binary alloys is presented. We show that a simple thermodynamic model with
realistic atomic configurations at the surface region combined with the total energies
obtained from exact muffin—tin orbitals calculations leads to accurate surface segregation
profiles. We find that the calculated surface segregation energies in random alloys show
significant dependence on the local environment of the atoms involved in the segregation
process. Correspondingly, the alloy surface energy is significantly affected by the subsurface
atomic layers. As an example the PdAg(111) surface is considered.

Iron and magnesium are almost immiscible at ambient pressure. The low solubility of Mg
in Fe 1s due to very large size mismatch between the alloy components. However, the
compressibility of Mg is much higher than that of Fe, and therefore the difference in atomic
sizes between elements decreases dramatically with pressure. Based on the predictions of
ab initio calculations, we demonstrate in series of experiments in a multianvil apparatus and
in electrically- and laser-heated diamond anvil cells, that high pressure promotes solubility
of magnesium in iron. At megabar pressure range more than 10 at% of Mg can be dissolved
in Fe and then quenched to ambient conditions. Study of the equation of state of low Mg-
concentration iron-magnesium alloy suggests that the difference in densities of pure iron
and 4.1 at% Mg-Fe alloy comes mainly from the difference in atomic masses in agreement
with theoretical predictions. A generality of the concept of high-pressure alloying between

* Permanent position: Budapest University of Technology and Economics
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immiscible elements is demonstrated by its application to two other Fe group elements, Co
and Ni.

Currently we are engaged in large calculations on the magneto-crystalline anisotropy of
surface nanostructures. We are performing a comprehensive study for various geometries
of different kinds of magnetic atoms on a variety of substrates. This data is of utmost
importance for the design of ultra-high-density magnetic recording devices.

We carried out a symmetry analysis of the so-called hidden order of the T<17K phase of
URu2Si2. Ruling out dipoles and quadrupoles, we showed that available experimental
evidence 1s compatible with octupolar order. Furthermore, we analyzed the possibilities of
a second symmetry breaking transition occurring on the background of pre-existing
octupolar order. We showed that the recently observed T=13.5K NQR anomaly can be
interpreted as evidence of quadrupolar order accompanied by a new time reversal invariance
breaking order which may be either dipolar, or octupolar, or of triakontadipole character .

We discussed the anisotropy of the spin susceptibility of the correlated transition metal
sulphide BaVSs. In cooperation with the group of Prof. L. Forr6 (Lausanne, Switzerland),
we analyzed ARPES data on BaVS; and showed that its behavior is controlled by the overlap
of wide a1z and narrow eg d-bands.

Using the density functional theory formulated within the framework of the exact muffin-
tin orbitals method, we have made a systematic study of the top layer relaxation and
surface stress of 4d transition metals. Our calculations predict layer contractions for most
surfaces. We have found that the relaxations of the close packed surfaces decrease with
increasing atomic number through the 4d series. We propose that the relaxation is mainly
due to the reduction of the number of sp electrons in the surface layer relative to bulk. The
surface stress is found to be very sensitive to the relaxation and, therefore, an accurate
determination of the layer relaxation is necessary for obtaining reliable values for the surface
stress. Comparing the top layer relaxations for the close packed surfaces, we see essential
deviations between data derived in different ab initio calculations. At the same time, the
overall trend for our calculated surface stress of 4d metals is in reasonable agreement with
recent full-potential data.

We have continued to investigate some special transport properties of unconventional
density waves (UDW) in quasi one, and two dimensional systems. Our calculations of the
angular dependent magnetoresistance (ADMR), the magnetothermopower (MTP) and the
Nernst effect indicate that UDW may be responsible for the observed experimental behavior
in the pseudogap phase of some underdoped high-T. cuprates like LSCO and YBCO, and in
the heavy fermion material CeColns. We have studied the effect of imperfect nesting on the
density of states and optical conductivity of UDW. We gave a comprehensive account of the
Raman spectra in UDW in various scattering geometries, and considered collective
contributions as well. We pointed out, that the amplitude mode of the UDW is overdamped
due to decay into the quasiparticle continuum.

E-Mail:

Patrik Fazekas pf@szfki.hu
Krisztina Kadas kadas@sztki.hu

Janos Kollar jk@szfki.hu
Bence Lazarovits  bl@sztki.hu
Istvan Tuttd tutto@sztki.hu

Balazs Ujfalussy  bu@szfki.hu
Attila Virosztek  viro@sztki.hu
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Levente Vitos lv@sztki.hu
Viktor Zolyomi zachary(@sztki.hu

Grants and international cooperations

OTKA T048827  First principles calculations for surfaces; surface stress and segregation
(J. Kollar, 2005-2008)

TET SF-15/03 (Hungarian-Finnish) Quantummechanical modelling of structural electronic
and magnetic properties of alloy surfaces (J. Kollar, 2004-2005)

EFS Programme: Toward atomistic materials design (J. Kollar, 2003-2007)

OTKA 46773 Investigation of metals and alloys by density functional theory (L.
Vitos, 2004-2007)

HAS-JSPS (Hungarian-Japanese bilateral) Competition and frustration in multipolar

ordering phenomena (P. Fazekas, 2003-2005)

Publications

Articles

C.1. Korzhavyi® PA, Vitos L, Andersson” DA, Johansson” B; Oxidation of plutonium
dioxide; Nature Materials, 3, 225-228, 2004

C.2. Punkkinen® MPJ, Vitos L, Kokko" K, Laaksonnen” K, Viyrynen® 1J; Electronic and
magnetic properties of bulk and (100) and (111) surfaces of the MnPt3: An ab initio
study; Phys Rev B; 70, 024411/1-6, 2004
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D. NON-EQUILIBRIUM ALLOYS

1. Vincze, J. Balogh, L. Bujdoso, D. Kaptas, T. Kemény, L.F. Kiss

Incommensurate antiferromagnetism in
FeAl.. — The research of the magnetic
properties of bcc Fe-Al alloys is since long in the
center of interest because of the simple atomic
structure and the complicated, spin glass-like
magnetic behaviour following ferromagnetism
above 30 at.% Al content. Often believed that
antiparallel Fe magnetic moments based on an
early hypothesis of antiferromagnetic Fe-Al-Fe
superexchange may explain the magnetic
anomalies. However, FeAl is nonmagnetic and
no unambiguous evidence was found for the
existence of oppositely oriented magnetic
moments in the Fe-Al system.

In FeAl; unambiguous evidence is given for the
existence of antiferromagnetically coupled Fe
magnetic moments on the base of Mossbauer
and magnetization measurements.

-2 0 2
velocity [mm/s]

Fig. 1: Room temperature Mdossbauer
spectrum of FeAly. Full line is the fitted
curve consisting of two quadrupole
doublet, the Fey, and the Fe; components
are marked by the dotted and broken lines,
respectively.

The room temperature Mossbauer spectrum is shown in Fig. 1. It shows clearly the presence
of two iron environments, designated as Fen and Fe; with no detectable amount of disorder
(i.e. no line broadening is observed). The relative occupation of the two sites was found to

be Fen:Fer =1:2. If we assume a close packed
structure our data suggest that the Fe, atoms have
about 6+1 Fe and the Fe; atoms have about 3+1 Fe
nearest neighbours, respectively.

The Mossbauer spectrum measured at 4.2 K is
shown in Fig. 2a. Here the two Fe sites are also
clearly distinguishable: the site denoted by Fen, has
the larger hyperfine field. The lines are
structureless and quite broad, individual hyperfine
field values cannot be resolved, only the hyperfine
field distribution shown in Fig. 2b can be
determined. Two peaks can be distinguished in the
hyperfine distribution as shown in the figure, the
ratio of the respective areas under the
subdistributions is 2:1 as for the quadrupole
doublets in the room temperature paramagnetic
spectrum. The average values of these
subcomponents are B, = 11.3 T and B = 4.8 T,
respectively. These values are related to the values
of the individual Fe magnetic moments. In close
packed intermetallic compounds the neighbour
contribution is less than 10% and the Fe hyperfine
field is in good approximation proportional to the
Fe magnetic moment with a proportionality

pB,) [10°T"]
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Fig. 2: Mossbauer spectra of FeAly at 4.2 K
(a) and the respective Fe hyperfine field
distributions (b) in 7 T and without applied
magnetic field, full lines are the fitted
curves. The components of the Fe, and Fe;
environments are shown as the dotted and
broken lines, respectively. In 7 T the comb
shows the positions of the six-line pattern of
the average hyperfine field.
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constant of 13 T/up. This assumption would give about 0.9 up and 0.4 pg for the iron
magnetic moments in the Fe-rich and Fe-poor environments, respectively.

The Mossbauer spectrum measured at 4.2 K in Bext = 7 T external magnetic field is shown
in Fig. 2b. The shapes of the spectra are considerably different in Bext =0 and 7 T: it is clear
that the second and fifth lines did not disappear (i.e. I,5 # 0) and a small increase (about 1.3
T) in the average hyperfine field is observed. The shape of the hyperfine field distribution
and the value of Ips5 is strongly correlated, thus the

hyperfine field distribution shown in 7 T (Fig. 2b) has ~ M[emu/g]

large systematical uncertainty. It is clear, however, that .
the most significant difference with respect of the O T .
distribution is the broadening of the low field part of the | .
distribution and some decrease in the intensity of the .
second and fifth lines of the spectra. The components with T .
increased hyperfine field are infallible finger-prints of 2 .
antiferromagnetically oriented Fe magnetic moments.

The magnetization measured at S K up to 5 T is shown in 0 0 1 2 3 4 ¢

5
Fig. 3. Tt is almost linear as the function of the applied B [T]
field, which means a complete compensation of the

Fig. 3: The applied magnetic

magnetic moments and very strong magnetic anisotropy. field dependence of the
Neutron diffraction measurements of E. Svab, Z. magnetization measured at
Somogyvari and G. André at 1.5 K performed in LLB, 5K

Saclay show the presence of magnetic satellites which
correspond to an incommensurate magnetic structure with a periodicity of about 1.1 nm.

Fe/Ag granular multilayers and heterostructures. — Control over the shape, size and
spacing of the magnetic elements in nanoscale composites is an important issue, not only
for applications, but also for our basic understanding of the interactions among magnetic
elements. We demonstrated two interesting properties of Fe-Ag granular multilayers:

(1) The magnetic grain size can be reduced not only by decreasing the thickness of the
magnetic layers (dre), but also by increasing the Ag layer thickness (day).

(11) Continuous magnetic layers can be inserted into the granular multilayer structure without
modifying the average magnetic grain size (derived from the superparamagnetic blocking
temperature (7)) and the almost perpendicular magnetic alignment of the granular layers.

The possibility of control over the superparamagnetic grain size, the amount and the stacking
sequence of the ferromagnetic fraction makes these heterostructures suitable model
materials for understanding the magnetic behavior of granular composites with randomly
distributed magnetic elements. Comparing SQUID magnetization and Mossbauer
measurements we have found that varying the stacking sequence affected the low field
magnetic susceptibility of the ferromagnetic layers more significantly than that of the
superparamagnetic ones.
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E. X-RAY DIFFRACTION

G. Fajge]/, F. Borondics?, G. Bortq], L. Granasy, A. Janossy*, Z. Jurek, K. Kamarés, G.
K]upp#, E. Kovéts’, G. Oszlanyi, A. Pekker”, S. Pekker, T. Pusztai, Gy. T oth’, G. T egze#,
M. Tegze

Fullerenes and related systems. — The fullerenes are closed shell all carbon atom
molecules. The most abundant among them is the C¢o molecule.

Fullerenes can form a large variety of compounds with elements or with other molecules. In
the group of AxCso compounds (A=Na, K, Rb, Cs) there are materials with very interesting
properties. Many superconducting materials (A3zCeso), and also polymers with different
dimensionality (RbCso, NasCso) were found. We studied the infrared, optical and neutron
scattering spectra of the 2D alkali fulleride salt A4Cso. We detected the transition between
static and dynamic Jahn-Teller effect in these compounds on changing the temperature.
These experiments are among the first evidences of the Mott-Jahn-Teller nonmagnetic
insulating state in fullerides.

Similarly to fullerenes cubane (CgHs) is also a cage-molecule. We successfully synthesized
high symmetry molecular crystals from Ceo and C7o with cubane. It was shown that the two
type of molecules form crystals as a result of molecular recognition between the convex
surface of fullerenes and the concave cubane. Static cubane occupies the octahedral voids
of the face centered cubic structures and acts as a bearing between the rotating fullerene
molecules. The smooth contact of the rotor and stator molecules decreases significantly the
temperature of orientational ordering. These novel materials have great topochemical
importance: at elevated temperatures they transform to high stability covalent derivatives
while preserving their crystalline appearance. The size-dependent molecular recognition
promises selective formation of related structures with higher fullerenes and/or substituted
cubanes.

Similarly to the fullerene molecules, carbon nanotubes are also exclusively built from carbon
atoms. We have developed methods for preparing thin carbon nanotube layers on various
substrates and also freestanding thin films. We modeled the optical properties of these
layered structures and studied the effects of ionic doping on the optical spectra. We extended
our optical investigations to oriented carbon nanotube samples in polarized light.

Ab initio structure solution — In previous years we have developed an iterative structure
solution algorithm, termed charge flipping. It works ab initio on high-resolution x-ray
diffraction data in the manner of Fourier recycling. The original scheme explores the high-
dimensional space of structure factor phases mainly in real-space: in each cycle the sign of
electron density below a threshold is reversed. Recently, we have found an efficient
modification of the algorithm that complements the phase exploration in reciprocal-space.
Before starting the iteration process measured intensities are sorted, and a fraction of
reflections are marked as weak. Strong reflections are used as before: only their observed
moduli are prescribed. Weak reflections are treated in a new way: their calculated moduli
are accepted unchanged and calculated phases are shifted by the constant w/2. This means
that observed data of these reflections are not used in the iteration, except for the knowledge
that they are indeed weak. The improvement is drastic, in some cases the success rate is
increased by a factor of ten, in other cases a previously unsolvable structure becomes
solvable by the modified algorithm. Paradoxically, it is better not to use observed moduli of

* Ph.D. student
* Permanent position: Budapest University of Technology and Economics
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weak reflections, in the search for a solution they create only unwanted constraints. Practical
applications of the charge flipping method are already appearing in the literature. Because
the algorithm is not based on atomicity, it is excellently suited to the solution of modulated
structures, for which no other direct methods exist.

Theory of phase transformations. — A phase field theory of polycrystalline solidification
has been developed that is able to describe the nucleation and growth of anisotropic particles
with different crystallographic orientations in three dimensions. As opposed with the two-
dimensional case, where a single orientation field suffices, in three dimensions, minimum
three fields are needed. The free energy of grain boundaries has been assumed to be
proportional to the angular difference between the adjacent crystals, which has been
expressed here in terms of the differences of the four symmetric Euler parameters. The
equations of motion for these fields have been obtained from variational principles.
[lustrative calculations were performed for polycrystalline solidification with dendritic,
needle and spherulitic growth morphologies (Fig. 1).

(b) (c) (d)

90

Figure 1. Polycrystalline freezing in three dimensions: (a), (b) Snapshots showing the
growth of four randomly oriented dendrites assuming cubic crystal symmetry
(400x400x400 grid). Note the effect of periodic boundary conditions: The branches that
grow out of the simulation on one side of the simulation box, enter on the opposite side. (c)
Polycrystalline spherulite formed by trapping of orientational disorder calculated triclinic
crystal symmetry (300x300x300 grid). (d) A crystal sheaf formed by branching of a needle
crystal simulated with triclinic crystal symmetry (250x250x500 grid; with an ellipsoidal
symmetry of the phase field mobility). The ¢ = 0.5 surface is shown.

A phase-field theory of binary liquid phase separation coupled to fluid flow has been
developed. The respective Cahn-Hilliard-type and Navier-Stokes equations have been
solved numerically. We incorporated composition and temperature dependent capillary
forces. The free energies of the bulk liquid phases were taken from the regular solution
model. In the simulations, we observed Marangoni motion, and direct and indirect
hydrodynamic interactions between the droplets. We have found that coagulation is
dramatically accelerated by flow effects.
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for optical absorption; In: Carbon nanotubes: from basic research to nanotechnology,
21-31 May, 2005, Sozopol, Bulgaria, NATO Science Series. II Mathematics, Physics
and Chemistry, Kluwer Acad Publ, accepted for publication

Book chapters

E.26. Granasy L, Pusztai T, Tegze G, Kuznetsova’ T, Kvamme" B; Towards a full dynamic
model of CO; hydrate formation in aqueous solutions: Phase field theory of nucleation
and growth; In: Advances in the Study of Gas Hydrates, Eds.: Taylor CE, Kwan JT
(Springer), Berlin; Chap. 1, 2004

E.27. Granasy L, Pusztai T, Borzsonyi T, Phase field theory of nucleation and
polycrystalline pattern formation; In: Handbook of Theoretical and Computational
Nanoscience,; Rieth M, Schrommers W, American Sci Publ, accepted for publication.

See also D.2., H 10., H.11.
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F. ELECTRON CRYSTALS
G. Kriza, P. Matus’, Gy. Mihaly*, L. Németh', A. Pallinger”, B. Sas, F.IB. Williams

Dissipation in high-7, superconductors. — Vortices in the high-7. superconductor
Bi2SrCaCu205 (BSCCO) at low temperature and high field form a stack of quasi 2-D solids
pinned to the host disorder with little correlation from plane to plane. Subjected to a
sufficiently strong transport supercurrent, they depin bringing into play dissipative forces.
The simultaneous appearance of a potential drop transverse to the current flow indicates that
their motion is not perfectly orthogonal to the current, but the fact that it is identical for
oppositely directed fields indicates that it is not a true Hall effect such as might be expected
to arise from free flux flow. It is rather taken to indicate channeling along paths determined
by the random pinning potential of the host. Up to now no real Hall effect (defined by a part
of the transverse potential antisymmetric in magnetic field) has ever been detected in this
solid phase. Very recently, with our newly developed shorter and higher intensity pulse
electronics (up to 1.2 A and down to 1 ys), we have observed for the first time a bifurcation
in the transverse E — I'response between positively and negatively directed magnetic fields
at currents two orders of magnitude higher than the initial depinning threshold in a low
threshold underdoped sample (7. = 53 K). This appearance of a Hall effect is interpreted as
dechanneling and a change of regime towards non-constrained flux flow. We believe this
newly observed phenomenon to be a manifestation of the transverse rigidity of conduction
channels proposed theoretically by Giamarchi and Le Doussal and seen up to now in the
magnetically induced Wigner solid only.

In view of the importance and first ever nature of these results, the experiments require
careful confirmation and checks on their universality. It is to be hoped that development of
these experiments will also allow an indication on the reordering of the solid expected to
occur beyond a certain vortex lattice velocity.

Nuclear magnetic resonance in correlated electronic systems. — We have investigated
the 7’Se NMR properties of single crystals of (TaSes).l. This is a quasi-one-dimensional
compound with charge density wave (CDW) ground state. The high-temperature “normal”
phase shows signs of a depleted density of states at the Fermi level, a phenomenon referred
to as “pseudogap.” The pseudogap phenomenon is also found in underdoped samples of
high-temperature superconductors and is therefore of great interest. We have compared
several classes of density-of-states functions to our NMR Knight shift and spin-lattice
relaxation rate data and found that only models with a true gap are able to reproduce
simultaneously these two NMR parameters. The existence of a true gap in the normal state
indicates a hidden order parameter and contradicts the conventional interpretation of the
pseudogap phenomenon based on fluctuating CDW order. Signs of critical fluctuations at
the CDW transition are absent in our spin-spin relaxation time data in agreement with a first
order transition in contrast to the second order transition predicted by conventional theory.

Installation of new equipment. — As a part of an ongoing collaboration agreement with
the Service de Physique de 1'Etat Condensé (SPEC) at the CEA-Saclay, France, equipment
has been installed which opens up new possibilities in the realm of vortex and electron
transport and microwave spectroscopy to very low temperatures and high magnetic fields.
This equipment includes a *He/*He dilution refrigerator inserted into a superconducting

* Ph.D. student
* Permanent position: Budapest University of Technology and Economics
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magnet and a swept-frequency microwave spectrometer suitable for measurements at
millikelvin temperatures.

E-Mail:
Gyorgy Kriza kriza@sztki.hu
Laszl6 Németh Inemeth@szfki.hu
Péter Matus matus@szfki.hu

Gyorgy Mihaly mihaly@phy.bme hu
Agnes Pallinger  pagnes@szfki.hu
Bernadette Sas sas@sztki.hu

F.1B. Williams willia@szfki.hu

Grants and international cooperations

OTKA T037976  Dissipation in type-II superconductors (G. Kriza, 2002-2005)
OTKA TS040878 Collective electronic states in solids (G. Kriza, 2002-2005)
SPEC — Saclay Collaboration agreement with Service de Physique de L’Etat Condensé

(SPEC) CEA-Saclay, France on electron crystals and nano-electronics
(2005-2008)

Publications

Articles

F.1 Matus P, Alloul” H, Singer" PM, Brouet™ V, Kriza G, Garaj~ S, Forré" L; Fullerene
local order in NaCsCeo by ?Na NMR; Appl Magn Res; 27, 133-138, 2004

F2 Nandori" I, Vad® K, Mészaros™ S, Hakl" J, Sas B; Length-scale dependence in layered
superconductors; Czech. J Phys, 54, Suppl. D, D481-D484, 2004

F3 A. Beya-Wakata” A, Hennigan" PF, Gaal R, Mellor" CJ, Williams FIB, Henini" M;
Microwave resonance susceptibility of a two-dimensional hole system in a weak
random potential; Phys Rev B; 71, 235319/1-7, 2005

F4 Vad K, Mészaros™ S, Sas B; Transverse and secondary voltages in Bi,Sr,CaCu,Og
single crystals; Physica C; 432, 43-52, 2005

F.5 Matus P, Alloul” H, Kriza G, Brouet” V, Singer’ PM, Garaj" S, Forré" L; NMR

evidence for Cg, configurational fluctuations around Na sites in NaxCsCeo; J
Superconductivity, accepted for publication

See also: E.9., E.12, E.22.
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G. LIQUID CRYSTALS

A. Buka, T. Bérzsonyi, N. Eber, K. Fodor-Csorba, A. Jakli, I Janossy, T. Toth-Katona, A.
Vajda

A detailed theoretical and experimental analysis of the decay of periodic roll patterns was
carried out in a planarly aligned nematic liquid crystal. The relaxation time was measured
as a function of the wave number of the pattern using a light diffraction technique. A
theoretical analysis explored a rich structure of dispersion curves for the decay rates. An
interesting relation was found between the realistic case of no-slip boundary conditions and
the simpler free-slip case. The experimentally determined decay rates, both for “conductive”
and for “dielectric” initial patterns, followed the theoretical solution with subsequent jumps
between branches when the wave number was increased.

A nematic liquid crystal composed of
bent-core molecules synthesized in our
laboratory showed fascinating patterns
in electric field (see e.g. the ‘knitting’
instability in Figure 1). An important
attribute of this material is that the
anisotropy of the electrical conductivity
changes sign twice as the frequency of
the applied electric field is increased.
Three nonstandard electro-
hydrodynamic  instabilities  were
detected and characterized, which did
not appear to fit within the standard
model for electroconvection. The first
instability (at lowest frequencies)
created a pattern with stripes parallel to
the initial director orientation, with a
wavelength about equal to the
separation of the cell plates. The other
two corresponded to the prewavy
instability. They both had the same
optical appearance and dynamical
characteristics, but could be distinguished by their frequency range and by different
threshold behaviour.
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Figure 1. The “knitting ” instability in the bent-
core nematic at 40 kHz and 35 Vims produced by
abruptly raising the voltage from one of the
prewavy states (viewed at crossed polarisers).
The length scale (white rod) represents 100 um.

The liquid crystalline homologoues series of 4-(alkoxyphenyl) cubane-1,4-dicarboxylates,
prepared in the previous year, were transformed into cuneane-caged derivatives by a
catalytical rearrangement reaction. The homologoues series of 4-n-(alkoxyphenyl) cuneane-
1,4-dicarboxylates (see one representative in Figure 2) are the first cuneane-caged liquid
crystals. They exhibit nematic and SmA phases.

1 1

Figure 2. Chemical formula of the 4-n-(octyloxyphenyl) cuneane-1,4-dicarboxylate
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Though formation of ten isomers is theoretically expected for the rearrangement reaction,
only two of them (Figure 3) were actually detected. The ratio of the 1,3-cuneane- and 2,6-
cuneane-dicarboxylate derivatives was 1: 9 according to NMR spectroscopy and HPLC.

COOR
COOR
ROQOC COOR
_— +
ROOC
COOR
10 % 90 %

Figure 3. The result of the rearrangement reaction

Swelling properties of self-standing, isotropic elastomer films (prepared through a cross-
linking process of prepolymer components) were characterised in various solvents.
Magnetic nanoparticles from colloidal suspensions were efficiently incorporated in the
urethane/urea elastomer by swelling the samples with a toluene and ferrofluid mixture. The
ratio of birefringence to strain was found greater in the ferrofluid-doped samples than in the
pure elastomer samples, indicating that ferrofluid grains became oriented by the strained
polymer network.

Our recent studies in granular systems indicated that varying the grain shape might result
in a strong change in the dynamics (e.g. avalanche propagation). A high speed video imaging
system is developed for the experimental investigations of these dynamical processes of
granular materials.
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Grants and international cooperations

OTKA T037275  Interaction of liquid crystals and polymer films (I. Janossy, 2002-2006)

OTKA T-037336  Flow phenomena in liquid crystals (N. Eber, 2002-2006)

MTA-OTKA-NSF Investigation of liquid crystalline mesophases of bent core molecules
(A. Buka, 2002-2005)

MTA-INSA (Hungarian-Indian bilateral) Experimental and theoretical studies on liquid
crystals (N. Eber, 2004-2006)

MTA-CAS (Hungarian-Chinese bilateral) Physical and chemical study of liquid crystals (N.
Eber, 2004-2006)

MTA-SASA (Hungarian-Serbian bilateral) Structure and physical study of liquid crystals
(N. Eber, 2004-2006)

MTA-WATWAW (Hungarian-Polish bilateral) Study of liquid crystals (K. Fodor-Csorba,
2004-20006)
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MTA-ASCR (Hungarian-Czech bilateral) Synthesis and study of ferroelectric liquid crystals
leading to preparation of mixtures with defined properties (K. Fodor-
Csorba, 2004-2006)

MTA-CNR (Hungarian-Italian bilateral) New banana-shaped monomers and their polymer
derivatives (K. Fodor-Csorba, 2004-2006)

EU-HPCF-CT-2002-00247 Nonequilibrium in physics and in biology (A. Buka, 2002-
2005)

EU-HPRN-CT-2002-00312 Nonequilibrium physics from complex fluids to biological
systems (A. Buka, 2002-2006)

EU-MSCF-CT-2004-013119 Interactive training and research in nonlinear science from
physics to biology (A. Buka, 2004-2008)

PST.CNS 975474 NATO linkage grant Patterns and chaos in electroconvection of liquid
crystals (A. Buka, 2000- )

560U4 Austrian-Hungarian Action Foundation. Polymers made of Banana-molecules —
How to conserve unique properties (K. Fodor-Csorba, 2004-March
2005)

Long term visitors

—David Statman: Alleghiny College, Meadville, Pennsylvania, USA, 15 June-15 July,
2005, (host: L. Janossy).

— Vincent Werner: Alleghiny College, Meadville, Pennsylvania, USA, 15 June-15 July,
2005, (host: L. Janossy).

— K. L. Sandhya: Centre for Liquid Crystal Research, Bangalore, India, June-August 2005,
(host: L. Janossy).

— Aude Cauquil-Vergnes: University of Montpellier, Montpellier, France, 1 January-30
July, 2005, (EU-RTN grant, host: A. Buka).
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G.2. Jakli A, Prasad” V, Shankar Rao” DS, Liao” G, Janossy I; Light-induced changes of
optical and electrical properties in bent-core azo compounds, Phys Rev E; 71,
021709/1-6, 2005

G.3. Wiant" DB, Gleeson” JT, Eber N, Fodor-Csorba K, Jakli A, Toth-Katona T; Non-
standard electroconvection in a bent core nematic; Phys Rev E;72,041712/1-12, 2005

G.4. Bényei" Gy, Jalsovszky™ I, Slugove” C, Trimmel” G, Pelzl” G, Vajda A, Eber N, Fodor-
Csorba K; Structure and properties of new liquid crystalline cubane-1,4-dicarboxylic
acid derivatives; Liquid Crystals; 32, 197-205, 2005

G.5. Xu' J, Fodor-Csorba K, Dong” R; Orientational order of a bent-core mesogen by two
dimensional *C NMR spectroscopy; .J Phys Chem A, 109, 1998-2005, 2005
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G.6. Janossy I, High-precision measurement of azimuthal rotation of liquid crystals on
solid substrates; J Appl Phys, 98, 043523/1-6, 2005

G.7. Eber N, Buka A; Electroconvection in homeotropic nematic liquid crystals, Phase
Transitions; 78, 433-442, 2005

G.8. Figueiredo® AM, Godinho MHF, Toth Katona T, Palffy-Muhoray’ P; Optical,
magnetic and dielectric properties of non-liquid crystalline elastomers doped with
magnetic colloids; Braz J Phys; 35, 184-189, 2005

G.9. Borzsonyi T, Halsey” TC, Ecke® RE; Two scenarios for avalanche dynamics in
inclined granular layers; Phys Rev Lett; 94, 208001/1-4, 2005

G.10.Barmatov’ E, Calucci® L, Catalano” D, Chiezzi* L, Veracini” CA, Fodor-Csorba K;
H-NMR of the Induced Chiral Phases of Acrylate-Metacrylate Liquid Crystalline
Copolymers; Mol Cryst Lig Cryst, 429, 181-191, 2005

G.11. Kochowska" E, Eber N, Otowski” W, Buka A; Square patterns and their dynamics in
electroconvection; Mol Cryst Liq Cryst; 435, 243-253, 2005

G.12.Galli" G, Demel” S, Slugovc™ C, Weissflog" W, Diele” S, Fodor-Csorba K; Novel
liquid crystal ADMET polymers with main chain mesogens; Mol Cryst Liq Cryst; 439,
1909-1919, 2005

G.13. Otowski” W, Biernat™ A, Fodor-Csorba K, Witko" W; Spectroscopic investigation of
ferroelectric liquid crystals composed of banana-shaped achiral molecules; Mol Cryst
Lig Cryst, accepted for publication

G.14. Obadovi¢® DZ, Vajda A, Gari¢" M, Bubnov™ A, Hamplova™ V, Kaspar~ M, Fodor-
Csorba K; Thermal analysis and X-ray studies of chiral ferroelectric liquid crystalline
materials and their binary mixtures; J Thermal Analysis and Calorimetry, accepted for
publication

Conference proceedings

G.15.Bényei” G, Jalsovszky" I, Fodor-Csorba K; Structure property relationship study on
new cubane-1,4-dicarboxylic acid derivatives; In: XV. CLC Conference 13-17 October
2003, Zakopane, Poland, Ed.: J. Zmija, Proc. SPIE. 5565; pp. 6-12, 2004

G.16.Buka A, Eber N, Pesch” W, Kramer” L; Convective patterns in liquid crystals driven
by electric field. An overview of the onset behavior, In: Self-Assembly, Pattern
Formation and Growth Phenomena in Nano-Systems, St. Etienne, France, August
2004; Ed.: A. Golovin, NATO ASI series, Kluwer Academic Publishers; accepted for
publication

See also: E.19., E.23., E.27.
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