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Dear Reader,

It is my pleasure to hand over the 4th Volume efytbarbook of the Research Institute
for Solid State Physics. This booklet summarisesactivities for the year 1997.

Our institute has been founded by the Hungariard@egy of Sciences in 1981 as part
of the Central Research Institute for Physics. &ih692 we are an independent
institute involved to a larger extent in basic &amé smaller one in applied research.

Our basic research is in theoretical and experiatesatid state physics, in materials
sciences, in the interaction of light with mattedan certain fields of laser physics
while the applied work is carried out in opticaintilms, laser applications, non-

destructive testing and special material technelmgiSome of our research is
connected with unique large or medium sized faedlitike our research reactor where
neutron scattering experiments are performed.

The financial conditions have not been too rosy dlgs year, since the budgetary
constraints are still strong in the country. Theven thin years” have not yet come to
an end. Fortunately, however, the grants obtainmu the National Research Found
covered the minimal needs of research. Significapport has been won from the
National Committee for Technological Developmentifstrumentation.

International cooperation plays a vital role in swaork. We have living contacts with
a great number of research institutions and univess being partners in common
research, opening access to special researchiéscaind to valuable information. In
about 70% of our publications there are foreigraathiors showing the significant role
of these contacts. The different EU, NATO and oth&rnational grants play also a
non - negligible role in the support of our reseattis expected that the share of these
resources in our budget will increase with the etroh of the integration process in
our country.

Our institute has traditionally been participatinggradual and even more strongly in
postgradual education. Details of this activity al& given in this booklet.

An important measure of our results is the numbbacentific publications and their
quality (impact). | am glad to report that our pgoation activity has been on the level
of the previous years in spite of all our difficat. The 150 published papers in
international journals or conference proceedingsanilar to the numbers in previous
years.



May | hope that this booklet gives useful inforroatto the reader. Our scientists are
ready to supply further information, if needed. S'may be helped by the e-mail
addresses given at the end of each chapter. Our VAdWE page may serve the

same purposes.
Budapest 1st December 1997.

b ot P

Norbert Kro6
Director



Key figures

Permanent staff of the Institute: 130 employees. stdistribution:

a) by professions:

15%

7%
O scientists
engineers A
M technicians/assistants
M administrators
65%

b) by scientific titles/degrees:

HEmember of Hungarian
Academy of Sciences

[Mdoctor of science (Dr.
habil.)

Ocandidate of science
(Ph.D.)

BEluniversity doctor

c) by ages:

under 30 years
M 30-40 years
[140-50 years
B 50-60 years

Elover 60 years e ““




Financial management
a) Sources of operation costs:

OMTA (Hungarian
Academy of Sciences)

OTKA (Hungarian 11%
Scientific Research
Fund)

[ foreign (international)
grants

B OMFB (National 5% \
Committee for
Technological
Development)

B others (incl. contracts)

b) Distribution of expenditures:

Owages and salaries 28%

M overhead, labour
(health service, etc.) 7%

O overhead, other
(energy, etc.)

M consumables

ars e, vave (il
costs) 12% |iIIH||

. ||||||||||||||||||||||||||||||||
B investments

6%
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A. STRONGLY CORRELATED SYSTEMS

J. Sélyom, G. Fath, O. Legeza, K. Penc, K. VlaBaNoynarovich,
A. ZawadowskKi

Low dimensional magnetic models— We continued our study of the physical
properties of the so-called magnetic ladder syst&ieshave considered anisotropic
two-leg ladder models with S=1/2 and S=1 spinsherrings, using the density matrix
renormalization group (DMRG) method. We have gdimd the numerical
procedure to allow to take into account the symi@etsf the models in order to reduce
the dimension of the matrix to be diagonalizedocaichieve better accuracy. We have
determined the boundaries of the extended regidhdrparameter space, where the
gapped Haldane phase exists. In our study of taengdimit of the one dimensional
XXZ Heisenberg chain we have found, that the lingtmodel possesses spin 1/2
massive particles, and possibly can be identifigd the Sine-Gordon chain.

One-dimensional fermionic models— We continued the study of the models defined
through the relativistic limit of the Hubbard chday investigating the scaling limit of
the one dimensional attractive Hubbard model attlesn half filling. Like in the half
filled band case, also this model possesses botsiweaand massless dressed
particles. Now, unlike the half filled case, onhetmassive particles are described by
Bethe Ansatz type equations, nevertheless the eszssixcitations still fit into the
framework of a conform field theory.

Theory of dissipative motion of heavy particles— We studied the low temperature
behaviour of two level systems (TLS) interactinghmMhe conduction electrons in
various models and approximations. We continuedstudy of the region below the
Kondo temperature by the use of the model withtedacspin degenerady; > 2. The

only stable fixed point and the exponents of thaedieg irrelevant operators are
equivalent to those of the spin 1/2 Kondo model, there are essentially more
irrelevant operators in our case. We studied theeabthe electron-hole symmetry in
the low temperature behaviour of TLS, moreoverdifierences between the scaling
methods starting from path integrals and Matsulbechnique. We showed that the
breaking of the electron-hole symmetry resultsl@tteon assisted tunneling, but the
contribution cannot bring the system to the twortcted Kondo fixed point.

E-Mail

Gabor Fath fath@power.szfki.kfki.hu

Ors Legeza olegeza@power.szfki.kfki.hu

Karlo Penc penc@ power.szfki.kfki.hu

Jend Solyom solyom@ power.szfki.kfki.hu

Karoly Vladar vladar@ power.szfki.kfki.hu

Ferenc Woynarovich fw@ power.szfki.kfki.hu

Grants

OTKA! T 014443 Completely integrable 1-d systems (F. Méogvich, 1994-

1997)

" Permanent position: Technical University of Budapes
1 OTKA = Hungarian Scientific Research Fund



OTKA T 015870. Models of strongly correlated lowrdinsional electron systems

(J. S6lyom, 1995-1998)

OTKA T 017128. Theoretical study of dissipative mot of heavy particles

(K.Vladar, 1995-1998)

Publications*
Articles
A.l. O. Legeza, G. Fath and J. Solyom: Phase diagrh magnetic ladders

A.2.

A.3.

AA4.

A.5.

A.6.

A.7.

A.8.

A.9.

constructed from a composite-spin modehys. RevB55, 291-298 (1997).

P. Santirii, G. Fath, Z. Domanski* and P. Erdés*, Quantunctflations and
anisotropy in quasi-one-dimensional antiferromagnBhys. RevB56, 5373-
5379 (1997).

F. Woynarovich and P. Forgacs*: Scaling linoit the one-dimensional
attractive Hubbard model: The half-filled band casaclear Physic8498
565-603 (1997).

G. Zarand* and K. Vladar: Low temperature dyies of an\;-flavor two level
system in a metal: Equivalence with thechannel Kondo model in the ()2
order.Phys. Rev. Letterss, 2133-2136 (1996).

A. Zawadowski, G. Zarand*, P. Noziéres*, K.adhr and G. T. Zimanyi*:
Instability of the marginal commutative model oheling centers interacting
with metallic environment. Role of the electrondelymmetry breakindRhys.
Rev.B57, 12947-12960 (1997).

W. Stephanand K. Penc: Dynamical density-density correlaion one-
dimensional Mott insulator®hys. RevB54, R17269-17272 (1996).

J. Favand S. Haas K. Penc, F. Milaand E. Dagotfo Spectral functions of
one-dimensional models of correlated electrétgis. RevB55, R4859-4862
(1997).

K. Penc, K. Hallberg F. Mila’ and H. Shiba Spectral functions of the 1D

Hubbard model in the U« limit: How to use the factorized wave function.
Phys. RevB55, 15475-15488 (1997).

F. Mild and K. Penc: Spectral-Function and Self-Energythe One-
Dimensional Hubbard-Model in the-LJo Limit. Z. fur Phys. BLO3 201-203
(1997)

A.10 B. Normand, K. Penc, M. Albrectitand F. Mila: Phase diagram of the S=1/2

frustrated coupled ladder systelrhys. RevB56, R5736-5739 (1997).

*The Annual Reportontains publications appeared or accepted bpubéshers in
the period 1 December 1996 - 30 November 1997
" The author is not a member of the Research Ibstitw Solid State Physics staff



A.11 K. Penc and M. SerhanFinite-temperature spectral functions of strongly
correlated one-dimensional electron systefBys. Rev.B56, 6555-6558
(21997).

A.12.0. Legeza and J. Sélyom: Stability of the déale phase in anisotropic
magnetic ladder$?hys. RevB, accepted for publication

A.13. G. Zarand* and K. Vladar: Orbital Kondo effé@m tunneling impuritiednt.
J. Mod. Physicsaccepted for publication.

Conference proceeding

A.14.F. Mila and K. Penc: Correlation Effects in Quasi-One Digienal Organic
Conductors: A Microscopic Point of View. IrProc. Conf. "Correlated
Fermions and Transport in Mesoscopic Systemsd. T. Martin, G.
Montambaux and J. Tran Thanh Van (Frontieres, 1986)05.



B. COMPLEX SYSTEMS

N. Menyhard, F. Igloi, A. Sitd, P. Szépfalusy

The principal interest of this group is the themadtinvestigation of different aspects
of equilibrium and non-equilibrium statistical plhgs

Phase transitions.— We have studied the effect of quenched randomoesthe
nature of phase transitions, both for classicalqurahtum systems. The surface critical
behaviour of the classical random bond ferromagrising model has been studied
with the result that the surface magnetization eept is robust against dilatation
while exponents of correlation length and decaycritical surface are subject of
strong, logarithmic corrections. The random transedield Ising spin chain, trated
by analytical and numerical methods, has offeredpibssibility of studying density
profiles in a geometrically constrained disordegtem at a quantum phase
transition. The critical magnetization- and enedgmpsity profiles were found to follow
predictions of conformal invariance, although tiigtem is not conformally invariant.
A scaling theory for dynamical correlations hasodieen developed and justified
numerically.

At the so called parity conserving phase transipomt of non-equilibrium kinetic
Ising models in one dimension two non-equilibriumtical dynamical exponents (the
persistency-exponent and the exponent of the tme-tutocorrelation function) have
been determined numerically for the total magngtsaThe results show that the PC
transition has strong effect : the Glauber-Isingcpss becomes non-Markovian.

Chaos.— We have investigated the problem of chaotic diffasand have shown that
the diffusion constants exhibit anomalous behaviodhe critical state.

Quantum systems.— A work has been presented on the tunnelling of the
magnetisation in the presence of an alternatingnetagfield, showing that this latter
can only hamper the magnetisation.

Theory of Bose-condensed gases.Bose-condensed gases have come into the focus
of interest lately. In describing their behavioue Wave determined the spectrum of
the elementary excitations in the whole energyargiMoreover, the theory of
inelastic scattering of light on the system hastdeveloped and an investigation of
nonlinear chaotic effects in the classical limis lieeen carried out.

E-Mail:
Ferenc Igloi igloi@ power.szfki.kfki.hu
Andras Sutd suto@ power.szfki.kfki.hu

Noéra Menyhard menyhard@ power.szfki.kfki.hu
Péter Szépfalusy  szepfalusy@Iludens.elte.hu

Grants:

OTKA T023642 Phase transitions in quasi-crystalperiadic and disordered
systems (F. Igléi, 1997-2000)

OTKA T17493 Theory of random processes and compggsuctures (P.
Szépfalusy, 1995-1998)

* Permanent position: Eétvos Lorand University, Buekt



OTKA T14855 Phase transitions and spectral probilemuantum systems (A.
Sitd, 1995-1998)
OTKA T023791 Nonequilibrium phase transitions [enyhard, 1997-2000)

Publications

Articles

B.1. F. Igléi and H. Riegér Density Profiles in Random Quantum Spin Chains.
Phys. Rev. Let#8, 2473-76 (1997)

B.2. L. Turban and F. Igl6i: Off-diagonal Density Profiles and r@armal
InvarianceJ. Phys A30, L105-L111 (1997)

B.3. F. Igl6i and G. PalagyiNon-Universal Critical Behaviour in the Mean-Fiel
Theory of Inhomogeneous SysterRfysicaA240, 685-693 (1997)

B.4. F. Igléi, L. Turbah D. Karevski and F. Szalma Exact Renormalization
Group Study of Aperiodic Ising Quantum Chains ance@ed WalksPhys.
Rev.B56, 11031-11052 (1997)

B.5. H. Rieger and F. Igléi: Quantum Critical Dynamics of the KEam
Transverse-Field Ising Spin Chaturophys. Lett39, 135-140 (1997)

B.6. L. Granasy and F. Igl6i: Comparison of Expenns and Modern Theories of
Crystal NucleationJ. Chem. Phyd07, 3634-3644 (1997) (see also E.2.)

B.7. W. Selké F. Szalma P. Lajké and F. Igléi: Surface Critical Behavior of two-
dimensional Dilute Ising Modeld. Stat. Phys89, 1079-1089 (1997)

B.8. J.L.van Hemmérand A. Siitd: ac-hampered tunnelling of the magatbn,
J. PhysA: Cond. Mat9, 3089-3097 (1997)

B.9. Z. Kaufmann H. Lustfeld, A. Németh and P. Szépfalusy: Diffusion in
Normal and Critical Transient Chad*hys. Rev. Lettei&8, 4031-4034 (1997).

B.10.N. Menyhard and G. OdorNon-Markovian Persistence at the Parity-
Conserving Point of a One-Dimensional Non-EquilibmiKinetic Ising model.
J. PhysA, accepted for publication

B.11. A. Csordas, R. Graharand P. Szépfalusy: Semiclassical wave functioms an
energy levels of Bose-condensed gases in sphgriathmetric trapsPhys.
Rev.A, accepted for publication

B.12. M. Fliessér A. Csordas, P. Szépfalusy and R. Grahahydrodynamic
excitations of Bose Condensates in anisotropicsti@dbys. RevA, accepted
for publication

B.13. M. Fliessér A. Csordas, R. Grahamand P. Szépfalusy: Classical quasi-
particle dynamics in trapped Bose condensd®&ys. RevA, accepted for
publication



C. ELECTRONIC STATES IN SOLIDS
J. Kollar, P. Fazekas, K. ltai, |. Tittd, B. Ujfalsy, A. VirosztékL. Vitos

We have finished our studies on the equilibriunklproperties ofight actinides. It
has been shown that the unexpectedly large atootizne fora-Pu can be ascribed
to the presence of low coordinated sites in thectire where the f-electrons are close
to the onset of localization and the charge demsigry low in the interstitial region.
In this case thdocal density approximatioms not able to describe properly the
exchange-correlation effects, while the accuracytltd generalized gradient
approximationis satisfactory for this system as well.

Our recently developetull charge density schemehas been applied to study the
surface electronic statesof metals. In the new version of the method theetc
energy is also corrected due to the presence af-spberically symmetric charge
density components. We have established a databasdace energies for low index
surfaces of 60 metals in the periodic table. Thgdnay be used as a consistent
starting point for models of surface science phezrmmnThe calculated surface energy
anisotropies are compared with other density foneti theory results and applied in
a determination of the equilibrium shape of nangstais of Fe, Cu, Mo, Ta, Pt and
Pb. Furthermore, using the self-consistent jelliomdel of metal surfaces we
investigated the accuracy of a number of semi-lkicedtic-energy functionals. Based
on this study, we propose a simple one parametde'®approximation which
reproduces the exact Kohn-Sham surface kineticggnever the entire range of
metallic densities.

We studied the magnetic properties of surfacesiatedfaces, by performing fully-
relativistic spin-polarized local spin density adltions based on the Screened KKR
method. The study of the ground state and the ntiagn@nisotropy of
antiferromagnetic fcc Fe/Cu(001) over-- and intggta revealed, that contrary to a
previous study of the ferromagnetic state, focalisidered cases, namely up to seven
layers of Fe, the magnetization is oriented aldveysurface normal. The crucial role
of the volume (lattice spacing) on the formatiorthe antiferromagnetic ground state
is also studied. This calculation presented an |exdteopportunity to compare the
magnetic anisotropy energies in ferromagnetic #ngkred antiferromagnetic
materials. We found that while for ferromegnetic the main contribution comes
almost exclusively from the the layers closestht® substrate and to the surface, in
antiferromagnetic state this effect is much lessipunced, all layers contribute almost
equally to the Magnetic Anisotropy Energy.

We also suggested a new mechanism for explainmglttof the magnetization away
from the surface normal in certain magnetic ultrar-films. Our arguments are based
on a simple classical spin Hamiltonian in which tim@gneto-crystalline surface
anisotropy is described byat - Zi Ai ( §9)% + Zi v ( §9)* where); andy: are non-
negative phenomenological constant$,denotes the z-component (normal to the
surface) of the spin at the site labelled by isBydying the ground state of this model,
in contrast to the usual explanation which atteisuhe experimentally observed tilted
magnetization to the fourth order term involvipgwe show that the second order
term alone can lead to this interesting phenome@aom.explanation implies that the
magnetization of the successive layers are notnealt. We showed that the

" Permanent position: Technical University Budapest



experimentally observed orientational transitiontloé Co/Au(111) system can be
recovered by our model.

We have investigated the consequences of the dispeof the energy bands in the
charge- and spin-density wave statesf highly anisotropic metals. Such dispersion
becomes important with increasing deviations froemfgct nesting, and leads to
differences between the gaps as sampled by trarspdroptical measurements. We
discussed the available experimental results ofdain a variety of materials with
different band-structure anisotropy, and found #&oe agreement with our simple
theory.

As a continuation of our previous research on b@negmagnetism we studied the
conditions for the appearance of an itinefantomagnetic phase in lattice fermion
models Several basic scenarios were identified:

1. single-orbital Hubbard models may become ferromagireclose-packed lattices
if the hopping amplitudes satisfy a certain sigie;ru

2. the double exchange mechanism in degenerate Hillhadels works for any
lattice structure, and

3. ferromagnetism between quarter and half-fillingAinderson and Kondo lattice
models, in which case ferromagnetism competes tivélcollective Kondo state.
It is possible that these scenarios are integdlat a more general framework
which is under current study.

We studied the consequence of a nonconventionalebat asuperconductor-
superconductor interface Due to the forward scattering part of the barrestrong
nonlinearity shows up in the Andreev scattering.Mdee shown that this nonlinearity
may be responsible to the anomalous behaviour ef Jibsephson effect in the
unconventional superconductors.

E-Mail:

Patrik Fazekas pf@power.szfki.kfki.hu
Kazumasa Itai  itai@power.szfki.kfki.hu
Janos Kollar jk@power.szfki.kfki.hu
Istvan TUttd tutto@power.szfki.kfki.hu
Balazs Ujfalussy bu@power.szfki.kfki.hu
Attila Virosztek viro@power.szfki.kfki.hu
Levente Vitos  Iv@power.szfki.kfki.hu

Grants

OTKA T14201 Theory of phase diagrams of heavy fenrmsystems (P.
Fazekas, 1994-1997)

OTKA T16740 Electronic states in complex structu(sslids, surfaces and
interfaces) (J. Kollar, 1995-1998)

OTKA T020030 Interacting electrons in low dimensofAA. Virosztek, 1996-
1999)

OTKA T23390 Ab initio study of the structural sthiyi of solids and surfaces
(J. Kollar, 1997-2000)

OTKA T022609  Ab initio studies of magnetic thinrfis (B. Ujfalussy, 1997-
2000)
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OTKA T019045  Collective excitations in unconventbrsuperconductors (I.
Tuttd, 1996-1999)

Publications
Articles

C.1. L. Vitos, J. Kollar and H.L. SkriverAb initio full charge density study of the
atomic volume ofx-phase Fr, Ra, Ac, Th, Pa, U, Np and Phays RevB55,
4947-4952, (1997)

C.2. L. Vitos, J. Kollar and H.L. SkriverFull charge density scheme with a kinetic
energy correction: Application to ground-state @mjes of the 4d metalBhys
Rev.B55, 13521-13527, (1997)

C.3. J.Kollar, L. Vitos and H.L. SkriverAnomalous atomic volume of-Pu.Phys
Rev.B55, 15353-15355, (1997)

C.4. L. Szunyogh B. Ujfalussy, and P. WeinbergeMagnetic structure and a
nisotropy in Fe/Cu(001) over- and interlayers cdesng antiferromagnetic
interlayer couplingPhys. RevB 55, 14392--14396 (1997)

C.5. G. Mihdly, A. Virosztek and G. Grunehermal and optical gaps in nearly
one-dimensional compound3hys. RevB 55, R13456-13459 (1997)

C.6. P. Fazekas: Band ferromagnetism versus coiedtondo state in lattice
fermion modelsPhil. Mag.B 76, 797-806 (1997).

C.7. P. Fazekas and K. Iltai: Collective Kondo dffacthe Anderson-Hubbard
lattice.PhysicaB 230-232 428-430 (1997).

C.8. S. Dadl, P. Pieri, M.Dzierzawa, D. Baeriswyl, and P. Fazekas: Low density
ferromagnetism in a one-dimensional Hubbard moB&alsicaB 230-232
1021-1023 (1997).

C.9. L. Vitos, J. Kollar and H.L. SkriverLDA versus GGA: full charge density
study of the atomic volume of the light actinidds Alloys and Compounds,
accepted for publication

C.10. L. Vitos, A.V. Ruban H.L. Skrivef and J. Kollar: The surface energy of
metals.Surface Scienc@ccepted for publication

C.11. L. Vitos, H.L. Skrivérand J. Kollar: Kinetic energy functionals studieyl
surface calculation®hys. RevB, accepted for publication

C.12. L. Szunyogh B. Ujfalussy, C. Blads U. Pustogowa C. Sommers, and P.
Weinberger: Oscillatory behavior of the magnetiasatmopy energy in
Cu(100)/Ca multilayer system$?hys. RevB, accepted for publication

C.13. L. Udvardi, R. Kiraly, L. Szunyogh L. Denat, M.B. Taylor, B.L. Gydrffy,
B. Ujfalussy and C. UiberacKerOn Tilted Magnetization In Thin Films.
Magn. Magn. Mater.accepted for publication

11



C.14. P. WeinbergerC. Sommers U. Pustogowa L. Szunyogh and B. Ujfalussy:
Ab-initio determination of magnetic interface caungl constants for magnetic
multilayers.J. Physiqueaccepted for publication

Conference proceedings

C.15. B. Ujfalussy, L. Szunyoghand P. Weinberger Alloying aspects of the
magnetic ground state and anisotropy of Fe/Cu fiim overlayers In:
"Properties of Complex Inorganic Solids'Edited by Antonios Gonis,
Annemarie Meike and Patrice E. A. Turchi. PlenuresBr New York and
London (1996) , pp. 181-187

C.16.B. Ujfalussy, L. Szunyoghand P. Weinberger Magnetic anisotropy of
Fe/Cu(100) over- and interlayers, IRroc. of the MRS Spring Meeting,
Symposium Magnetic Multilayers, San Francisco, G8A, March 31 - April
4 (1997) accepted for publication

Book chapters

C.17. L. Vitos, J. Kollar and H.L. SkriveBulk properties of the light actinides from
first principles. InActinides and the EnvironmeMNATO ASI Series, Eds. P.A.
Sterne, A. Gonis, A.A. Borovoi, Kluwer Academic Bse(1997), pp. 212-216
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D. NON-EQUILIBRIUM ALLOYS

l. Vincze, J. Balogh, L. Bujdosé, D. Kaptas, T. Eeyy L.F. Kiss, Gy. Mészaros, B.
Sas, E. Svab

Granular systems and spin glasses- Magnetic systems with a considerable amount

of irregular interfaces were investigatedsﬂye Mdssbauer spectroscopy. Chemically
homogeneous ferromagnets around the percolatiosstiobld composition of
disappearing magnetism and chemically heterogeneallsys prepared by
nanocrystallization of amorphous alloys belong his tclass of materials. Low
temperature and high field measurements were meeir on nanocrystalline
FeZrBCu alloys, on ball-milled Fe with nano-sizeaigs and on melt-quenched
amorphous Fe-Zr and Fe-Y alloys in order to clattify origin of the large high-field
susceptibility and to investigate the common fezguof the approach to magnetic
saturation.

In the melt spun amorphous Fe-Y alloys with 15-80 & content the reduced values
of the bulk magnetic high-field susceptibility atiee equivalent quantity determined
from the Fe hyperfine field measured by Méssbapectsoscopy were found to be
similar which rules out the hypothesis of a frustdamagnetic structure as the
explanation of their spin glass and re-entrant gfass-like magnetic behaviour.

In the magnetically inhomogeneous nanocrystallia2rBCu alloys the Curie point
of the residual amorphous phase was determined bgsbhuer spectroscopy
measurements and no significant enhancement @& to the supposed polarization
effects of the ferromagnetic nanocrystalline bo@ytered cubickicc) phase was
found in these few nanometer size amorphous pemesnanocrystallinecc phase is

a non-equilibrium Fe solid solution with Zr andBie approximately two atomic layer
thick interfacial region of these nanocrystallifeapes was investigated and found to
be responsible for the magnetic coupling of theol@agnetic grains. The composition
of the residual amorphous matrix was found to b€B;eZr) and its preparation and
investigation in bulk form has been started. Besitie academic interest, the study of
the nanocrystalline materials is also aimed to bgpvenew compositions with
enhanced soft magnetic properties (high initialmpeability and low power loss)
applicable in sensors and transformers.

Magnetic viscosity.— Magnetic viscosity was measured for amorphougyfsdry

(7 < x<12) alloys in the spin-glass state as a functiomagnetic field (0 H < 500
Oe) and temperature (4.27<< 60 K). The viscosity fieldH,, deduced from these

measurements is independenttbfand decreases with increasing temperature as
(1/)2.0%0.3 for all the alloys. The activation volumeé,, calculated fronty, varies
with the temperature &83-0%0-3 The reduced coercivityic = Ho/2mMg (Hc being

the coercivity andMg the saturation magnetization) as a function Dgf, the

characteristic size calculated from the activatmtume, falls approximately to a
common curve for all the alloys. This dependenagrabeses with increasirigy as

(1/Da)2-0t0-2. Such a size dependence of the coercivity hints aurling-type

nucleation mechanism of domains in the spin-gltse ®f the amorphous Fe-rich Fe-
Zr alloys.
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Relaxation. — The reversible structural relaxation ofzf-gNis7 $B.s5.P (X =0, 3, 6,
16, 25) and kg Nisz Bos.Siy (y = 0, 5, 10, 15) metallic glasses was investigated
differential scanning calorimetry and resistivityeasurements, using the activation
energy spectra model . From the deduced activatimthalpy spectra for these
amorphous alloys, it is concluded that possibgitier atomic movements with
characteristic activation energies are createdéyubstitution of B with P or Si. It is
shown that at least one Gaussian contribution o attivation energy spectrum
appears on increasing P or Si content, superimpmsed exponential part previously
found for Fe-Ni-B glasses. The amplitude of the €&@an function increases with
increasing P or Si content while its position dases with increasing P and remains
constant with increasing Si content. Accordingstatihermal resistivity measurements,
for P substitution the reversible atomic rearrangets connected to the Gaussian
contribution increase the resistivity while thossaciated with the exponential part
decrease it. For Si substitution both processeedse the resistivity.

Ball milling and solid state reaction studies.— Solid state amorphization was
studied in the Fe-B system. Diffusion amorphizaticas shown to exist in the 32-47
at% B concentration range by examining nanostradtumultilayers. On the other
hand FeB and BB cannot be amorphized by mechanical grinding. Wtten
stoichiometry is changed, either by contaminationrdy mechanical milling or by the
mechanical alloying of Fe + FeB or Fe wBg@owder mixture, an amorphous alloy
is formed with composition close to gB,,. The results show that compositional
changes are more effective in the amorphization beavy deformation or diffusion.
The studies were extended to the mechanical cligsi@n of metallic glasses in the
Fe-B system. By comparing the different behavioobserved in WC and steel
containers, it was verified, that besides the ugwsumed mechanical effects the
steel tools introduce Fe-rich nuclei and this waynthantly influence the observed
crystallization. The ball milling of amorphous rilniis used to form nanocrystalline
materials was also investigated. It was establishatithe comminuted powder is a
promising material for some soft magnetic applmadi

Neutron scattering.— The metaloxides having the general formula,@B(spinels)
possess suitable combined electric and magnetpepies and therefore became very
important for pure scientific and for many techrgi@l applications, as well.
Investigating the structural consequences of igolamtation in insulators we became
interested in spinel structures. Neutron diffrattmeasurement was performed on the
FeAl,O, spinel in a wide scattering angle range. Rietvelithement was used to
determine the cation distribution and the oxigesifpan parameter. It was established
that the structure is a partly inverse spinel waitlegree of inversion 18 %. The best
fit resulted for the oxigen position parameter WitB632.

Neutron diffraction measurements were performedrampidly quenched aqueous
solution of ferrous-perchlorate of different contations. DO was used as solvent
and the crystal water of Fe(CGJR6H,O was partly substituted by heavy water, in
order to avoid the high incoherent scattering odirbgen. After fast-freezing, the
formation of hexagonal ice and an amorphous phaseolserved for concentrations
of 1.6 and 3.2 mol%, while for the 6.5 mol% concaton, the formation of a pure
amorphous phase was obtained. Phase transitiorrsakserved and analysed after
heating the frozen samples in the temperature rafgel60C and -28C with
various heating rates. Starting from the amorphatiate, formation of a viscous
phase, thereafter at higher temperatures the favmat hexagonal ice and crystalline
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structures were observed. Different crystallimecttres were obtained by heating the
fast-frozen samples at high or low heating rates.

Dynamic neutron radiography was used to test varioew constructions of
absorption-, and compression-type refrigeratorsh vitte aim of development.
Radiography was applied for plant research by Visng the water uptake and
distribution during the germination of bean se€l quantitative analysis of the
images showed three distinct zones: the absorpéeaporation and accumulation
zones. The accumulation zone forming in the fasimdaces of the cotyledons may
contribute to their opening. The time scale ofithkibitions, germination and primary
root growth was identified.
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hysteresis loop in amorphous ok&-. In: Magnetic hysteresis in novel
magnetic materials, NATO ASI Series, Series E: iapg@ciencesvol. 338
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D.16. M. Balaskg E. Svab, G. Endr6cziCombined dynamic neutron radiography
and vibration diagnostics for industrial applicaso In: Proc. 5th World
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pp.617-622

D.17. M. Balaskd E. Svab: Application of combined non-destructivethods in
development of cooling units. INProc. COFREND Conf. on Non Destructiv
Testing Ed. R. Reisse COFREND, France, 19906).2, pp.751-755

D.18. M. Balaskg E. Svab, G. EndrdcziJ. Szikra, Gy. Szaba Novel applications
of non-destructive testing methods in the develagnod refrigerators. In:
Proc. 4th International Conf. of Slovenian SocfetyNondestructive Testing -
Application of Contemporary Nondestructive TestingEngineering Ed.
J.Grun, NDT, Ljubljana, 1997, pp.121-128
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1996 (Elsevier, Amsterdam,1997) pp. 154-157
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International Conference on the Applications of kh&éssbauer Effect, ICAME
97,Rio de Janeiro, accepted for publication
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impurities in the crystallization of ball-millecvrphous alloys. Intntern.
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D.25.T. Kemény, L. K. Varga, L. F.Kiss, J. Balogh, Pusztai, L. Téthand I.
Vincze: Magnetic properties and local structur&efZr-B-Cu nanocrystalline
alloys. In:Intern. Symposium on Mechanically Alloyed and Naysialline
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D.28.M. Balaskg E. Svab, G. Endrdczil. Szikrd, R. Rékasy Gy. Szab@
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diagnostic methods, in Hungarian). Rroc. XVI. Symposium on Refrigerators,
Jaszberény, 3-4 July 1997, accepted for publication

D.29. M. Balaskg E. Svab, P. Meiér A. Vida', |. Cserhati Abszorpcios
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E. X-RAY DIFFRACTION

G. Faigel, G. Bortel, L. Granasy, K. Kamaras, Gz@syi, S. Pekker, T. Pusztai,
M. Tegze

Alkali fullerides. — The fullerenes are closed shell molecules contgiomy carbon
atoms. The most abundant among them is tsen@lecule. Fullerenes can form a
large variety of compounds with elements or othetetules. In the group of&eo
compounds (A=K,Rb,Cs x=1,3,4,6) there are matenatls very interesting proper-
ties. Among them many superconducting materiad€§4 with remarkably high criti-
cal temperature were found. In the last few yelespolymeric forms of alkali g
salts became the center of interest. The suggesfidhe solid state ionic (2+2)
cycloaddition polymerization of singly charged @rlte ions in AGo (A=K, Rb, Cs)
salts established a new class of fullerene dewvigatiThis initiated an extensive study
of their structure, of the mechanism of their fotiora, and of the thermodynamic and
the most important physical and chemical propedfdébese phases. After finding the
answers to most of the above questions, we coulfigher and produce polymers
with different bonding configurations and with @fént dimensionality. For this
reason we did quantum chemical calculations aralyaed the stability of various 1D
and 2D polyanions with 1,2 and 43g@arbons connected by either (2+2) cycloadduct
or by single bonds. We found several stable phasasas Nd&RbCso and NaCso. We
also extended our experimental work into this dicgc We synthesized the Maso
which turned out to be a 2D polymer. Its structanel bonding configuration was
determined from Xx-ray powder diffraction using fRRedd analysis.

atc

Fig.1. Molecular arrangement of Mo

X-ray holography with atomic resolution. — In holography, the scattered radiation
is mixed with a reference wave and the resultingrfarence pattern is recorded. The
hologram contains both the intensity and the phEfsemation and the 3 dimensional
image of the object can be reconstructed. The mnsirtant limitation of this imaging
technique is the spatial resolution, which is gilmnthe wavelength and/or by the
source size. In the last decade the introductiosofif x-ray instead of visible light
tremendously improved the resolution which reacahdeéw hundred angstrom. An
other line in holography, based on the inside smeancept, was suggested recently.
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We have applied this concept for the case of flemeat x-rays emitted by a single
crystal. We were the first to demonstrate expertalgnthe feasibility of x-ray
holography with atomic resolution on SreiGhortly after our work an other, closely
related method the “inverse” holography (usingitiede detector concept) was put
forward. We integrated this into our research mbj#/e developed an experimental
setup which is capable of taking normal and “ineétslograms of the same sample
without realigning the optics or repositioning teample. Using this setup more
holograms on different materials such as NiO andvee taken. We also worked on
the closely related Kossel lines and standing wakshave shown that it is possible
to detect these patterns using external x-ray &xait. Further it was demonstrated
that structural parameters can be obtained frosetpatterns.

Nucleation theory. — We investigated the applicability of five non-dasl
nucleation theories. Experimental nucleation rabes six substances, including
hydrocarbons, a molten metal and oxide glassesge vegralyzed in terms of
phenomenological and density functional approachas.demonstrated that of the
nucleation models we considered, only the semigagpidensity functional approach
and the phenomenological diffuse interface theooppsed by us are fully consistent
with the data. The other models (the self-consisté&assical theory and the detailed
molecular theories) did not provide a satisfactdity with experiment. The
failure/success of these approaches were discusseterms of the applied
approximations. We developed a numerical moddtstFbrder phase transformations
that considers the mutual blocking of growing s up to all relevant orders. It is
applicable for the growth of fixed number of pdds; or to simultaneous nucleation
and growth processes, in any space dimensions,ievlka case of highly anisotropic
growth. Monte Carlo simulations were carried outwo dimensions for steady state
nucleation and random elliptical growth. It is demevated that the Johnson-Mehl-
Avrami-Kolmogorov model is not applicable undersearcumstances.
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F. CHARGE- AND SPIN-DENSITY WAVES
G. Kriza and G. Mihaly

Symmetry-breaking ground states in quasi-one-dimerngnal metals.— It has been
demonstrated that with increasing anisotropy, tfimity of metals towards the
formation of a symmetry-breaking ground state s® ahcreasing. A special class of
these ground states is encountered in quasi-onerdimnal conductors when both the
electron—electron and electron—phonon interactasasmportant in determining the
ground state properties. The textbook exampleaso-called spin-Peierls (SP) state
when the electrons of a half-filled band form seigbairs accompanied by a period-
doubling lattice distortion. There is a renewdetliast in these systems because of the
discovery of SP ground state in CuGe@n the one hand, and some important
theoretical developments on the other hand. We hested these new ideas by NMR
measurements over a broad range of magnetic fieltlse SP state of the organic
conductor (TMTTRPF. We have shown that similarly to CuGe® high magnetic
field, the SP system lowers its energy by the faionaof an array of spin-carrying
topological defects. We have pointed out, howeteat the structure of these
topological defects is different from those obsdrnie CuGeQ, and cannot be
described by the Shu-Scrieffer-Heeger treatmerptadao the latter system.

Spin-density-wave fluctuations in Bechgaard-saltsWe have continued the NMR
investigation of collective spin-density wave (SDWRcitations in the quasi-one-
dimensional Bechgaard salts by investigating tiecebf controlled disorder on the
spin-lattice relaxation. The experiments have beenformed on the system
(TMTSF)(AsFe)1-«(SbFs)x. We have shown that both the NMR relaxation privge
and dielectric properties can be interpreted takiig account the interaction of the
collective phase mode with the point defects ofdtystal lattice.

Phase diagram of magnetic-field-induced spin-densit waves. — We have
investigated the pressure—magnetic field phaserahagf magnetic-field-induced
spin-density waves (FISDW) in (TMTS/PFs. We have shown that the behavior close
to the critical pressure for FISDW formation canhetinterpreted in the usual quasi-
two-dimensional picture and the interactions intthied spatial dimension also have
to be taken into account.
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G. LIQUID CRYSTAL RESEARCH
L. Bata, N. Eber, K. Fodor-Csorba, A. Jakli, E. B@aA. Vajda

Study of ferroelectric liquid crystals— A new set-up was built to study the rheology
and other physical properties of columnar liquigstals.

Quantitative electro-optical studies were carriad on smectic phases of chiral

materials consisting of achiral banana shaped ml@scFirst in the literature we

could obtain uniform alignment of smectic phasedahana shaped molecules and
found evidence of reversible electro-optical switghof a racemic antiferroelectric

phase.

Silica particle aggregates in liquid crystal matriwere studied in collaboration with
the Neutron Physics Department. We have performell angle neutron scattering
studies and found that a few percent of Sp@rticles dispersed in smectic liquid
crystals results in a memory effect in the aligntreéithe liquid crystal matrix. Details

of the memory effects were measured in Saclayeat #boratoire Léon Brillouin on

the G-43 triple-axis spectrometer (“VALSE”) equippe&ith a multi-detector system
for small angle scattering mode. The studies indithat the silica particles form
loosely connected porous aggregates.

Synthesis of chiral liquid crystals and their labilg by stable isotope- Some novel
chiral monomeric liquid crystals have been prepa®dorecursors of new polymeric
liquid crystals. In some cases deuterium labeNirg introduced into the core of the
monomers offering the possibility to study the nealar dynamics byH NMR
spectroscopy and neutron diffraction in differersmphases. Furthermore some new
banana shaped molecules were prepared too foristuthe chemical structures and
physical properties of liquid crystalline materials
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H

. INSTABILITIES AND NONLINEAR PHENOMENA
IN LIQUID CRYSTALS

A. Buka, T. Borzsonyi, |. Janossy, T. Téth-Katona

Pattern formation.

target

spiral

28

Oscillatory shear induced instabilitiesthe spatial and temporal director
distribution (basic state) was measured opticalhyd acalculated from the

nematohydrodynamic equations. At a critical ampita transition to a stationary
roll pattern was observed and the threshold waspaned with the result of the
linear stability analysis of the basic state.

Phase waves (targets and spirals) emerging froemimecwere generated after the
homeotropically aligned nematic has undergone ad bé&needericksz-type
distortion with an in-plane director component whis free to rotate.

Nematic-
smectic A1
interface: the®

unexpected

experimental phenomenon, that dendritic tips grastdr into the direction of
lower heat diffusion (leading to shapes withoutleetfon symmetry) was
interpreted and reproduced by simulations.

experiment simulatio
Viscous fingeringa new experimental setup was constructed to sBadfyman-
Taylor instability of a liquid crystal - air intex€e. Special care was taken of
controlling the excess pressure precisely. Prelnyirexperiments have been
carried out to study the influence of the viscositythe morphology. The effective
viscosity is regulated by an applied electric field



— Electrohydrodynamic instabilities: travelling waves
(see the space-time diagram) as the prim pattern
forming instability were observed over the fu t
conductive range of applied frequencies in t gulan
nematic Phase 5 (Merck). A theory - we:
electrolyte model - was developed and a gc
agreement was found between the predicted <
measured velocity of the travelling waves at onset.

Non-linear optics.

— Laser-induced effects in liquid crystal§he investigation of laser-induced
phenomena in dye-doped liquid crystals was continlre particular, azo-dyes
have been investigated that exhibit trans-cis is@aton. A method was worked
out to determine the absorption coefficients anel oiger parameters of the two
isomers separately. It was shown that the lighuded trans-cis equilibrium
depends on the polarization state of the beamh®bdsis of this observation, the
anomalous angular dependence of optical reoriemtatbbserved earlier, was
explained.
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|. METAL PHYSICS

K. Tompa, I. Bakonyi, M. Bokbr Cs. Hargitai, Gy. Lasanda, T. Margk]. Téth,
E. Téth-Kadar

Amorphous alloy - hydrogen systemsl In the study of metal-hydrogekH spin-
spin relaxation timeT,) and complementary hydrogen content , NMR spectsinith
and spin-lattice relaxation timel,j have been measured #ry(Ni,_, Cu, )1-y-H

ternary amorphous alloys of different hydrogen eahaat 0< x< 33 at %Cu and y

= 33, 50 and 67 at %r concentrations usingarr-Purcell-Meiboom-Gil] solid-echo
and saturation recovery pulse sequences, respigcthtehigh hydrogen contents the
T, depends on both thi& andCu content, but that is independent of the hydrogen
content. The differences in the spin-spin relaxabiehaviours can be attributed to the
substantial change of correlation time (represehtethe intercept of the line in the
Fig.) and not to the change of activation energyé@sented by the slope of the line in
the Fig ) or local fields. The measurements werdenan the "motional narrowing"
state, consequently the quantities are averagdtetaiffusion motion of protons
taking part in this process.

ooy s Cuoae - | The normalized
amplitude of the
+ Cubatk CPIF\)/IG echo-
* Cul6at% train gives the
o Cu 33at% hydrogen
content, the
value has turned

° g to be
¢ systematically
smaller than that

measured by
weight increase,
demonstrating

, : : : , | that not all the
25 2.7 2.9 31 33 35| hydrogen takes
1000/T [K™] part in the

diffusion

1E-02

T, [s]

1E-03

Zr0_33(Nil_XCU x)0.67, H/M :O 45

1E-04

process.

Transition metal complexes. —Continuing the study of transition metal complexes
19 NMR spectra and spin-lattice relaxation timeE;) (were measured in
[Zn(ptz))(BF,), (ptz = 1n-propyl-1H-tetrazole) and in the spin-crossover ptax
[Fe(ptz)](BF,), between room temperature and 2.2 K on polycryseéafiamples. The
characteristics of the molecular motions of the; Bfoup (the correlation times and
activation energies, respectively). were evaluat€@r both complexes the same
dynamics was found, which was expected becaudgedsbmorphic structure of the
two complexes. Similarly to the proton NMR resutigar signs of presence of high-

" Ph.D. students (E6tvds University)
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spin state F& ions were detected. The result shows that ther€eft ions remained
in the high-spin state even at the lowest tempezatu

Metastable metallic phases— As a continuation of our studies on Fe-, Co- Hird
rich melt-quenched ribbons containing Zr or Hf, thermal stability was investigated
by differential scanning calorimetry (DSC), transgion electron microscopy (TEM)
and thermomagnetic measurements for the amorphekis,Zr-Co and Zr-Ni as well
as the bcc-Ni(Zr) alloy ribbons. For the amorphallgys, a general tendency is that
both the crystallization temperature and the epthaf crystallization decreases in the
sequence Fe- Co — Ni. A comparison of two a-&Feg ribbons prepared with

different quenching rates revealed that for thedloguenching rate the activation
energy and the crystallization temperature arégligmaller due to the larger number
of quenched-in nuclei. For the agfiogq alloy, the crystallization products were

found to be fcc-Co + gCop3 and although a single DSC peak only occurs, TEM
studies indicated that the precipitation o§Zop3 preceeds the appearance of fcc-Co.

For the Ni-based alloys, the phase transformatiocuie at practically the same
temperatures for both the amorphous and bcc saatbshe final phases are the same
(fce-Ni + ZrNis). The transformation temperatures determined fittenmomagnetic

measurements agreed well with the corresponding B&& and the magnetization
changes accompanying the phase transformation beulell interpreted on the basis
of DSC and TEM results. The phase transformatioguaseces during thermal
decomposition were investigated in more detailtfi@ Ni-rich melt-quenched body-
centered cubic (bcc) and amorphous Ni-Zr alloysifgle DSC peak was observed
for both the bcc and amorphousghifrg alloys and a two-step process was indicated

by DSC for the amorphous §{iZr1galloy. In the bcec-Ny1Zrg alloy which is actually

a Ni(Zr) solid solution phase, the phase transfoionastarts with the precipitation of
NigZr crystallites followed, after a sufficient depet of the matrix in Zr, by the

subsequent transformation of the bcc-Ni(Zr) lattizéace-centered cubic (fcc) Ni. In
the amorphous alloy of the same composition, thal foroducts are fcc-Ni and §Hr

but at intermediate stages of the phase transfamabcc-Ni(Zr) crystallites also
appear. In the a-§pZrqg alloy, the first DSC peak corresponds to the fdromaof

the bcc-Ni(Zr) phase which then decomposes (se@®8@d peak) to the equilibrium
phases fcc-Ni and NZr. Thus, in addition to the previous observatibthe formation

of the metastable bcc-Ni(Zr) phase by rapid quergiiiom the melt, here we have
presented evidence that this phase can form aisiopairtial crystallization of metallic
glasses of appropriate chemical compositions.

Metallic multilayers. — Our previous structural study performed by caoriamal
transmission electron microscopy (TEM) on electpmddted Ni-Cu/Cu multilayers
exhibiting giant magnetoresistance (GMR) has beeeneed by using atomic-
resolution TEM. It could be established from thesectural studies that (i) the layered
structure found by conventional TEM to be flat asrdooth shows an interface
roughness spread over a few atomic monolayergh@ijptomic planes cross, in most
cases, continuously the Ni-Cu/Cu interface, i@ming a coherent superlattice; (iii)
the atomic planes exhibit a periodic distortion ttuéhe unrelaxed strain induced by
the lattice mismatch between the magnetic and nagnetic constituent layers.
Furthermore, the GMR of electrodepositeg{diu; /Cu multilayers were studied also

as a functon of the Cu layer thickness. For thippse, electrodepositedgdiCuy o/Cu
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multilayers were produced from a sulfate bath biggylating with §jj-cy = 3 nm
and with ¢ varying from 0.5 to 3 nm and their in-plane magnesistance and

magnetization were measured in magnetic fieldsoupOt kOe at room temperature.
The amplitude and width of the magnetoresistanceeswaried systematically with
Cu layer thickness, in each case exhibiting a GMiRrdoution as well. An oscillatory
behaviour of the GMR was found with peaks at 128chm Cu layer thicknesses and
a similar oscillation could be revealed in the \widis well. Around the main GMR
peak, the magnetoresistance curve consisted ofuglghand a slowly saturating
component, whereas fogg = 1.5 nm, only the latter component survived.
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J. METALLURGY AND MAGNETISM

L.K. Varga, J. Garaguly, P. Kamasa, G. Konczod,@vas , J. Padar, L. Pogany,
B. Vargd™ , I. Varga™

Study of soft magnetic nanocrystalline alloys. —F¥he thermomagnetic study of soft
magnetic nanocrystalline alloys has been contindeatmerly, we have investigated
the T of bcc nanograins as a function of annealing lgh hieating rate magnetization

measurements and have demonstrated their supetsatstate. This time, we have

monitored the magnetic decoupling of the nanogrdipsinitial permeability p;
measurements and have demonstrated that at higletatares but still below the, T

of nanograins, a superparamagnetic transition sdouboth types of nanocrystalline
materials (Fe-Si-B based FINEMET and Fe-Zr-B bad@&tOPERM). The thermal
dependence of the initial permeability around theol the amorphous precursor

reveals a huge Hopkinson peak as an indicatiomegpteponderance of magnetization
rotation over domain wall displacement magnetizatmyrocess around the peak
temperature. We have found, as a general rulethbdirst peak of thg thermogram
(Hopkinson peak) shifts towards lower temperataresbroadens while its amplitude
goes through a maximum. At the same time, thergkcsuperparamagnetic peak
shifts towards higher temperatures preservindgassform while its amplitude shows
a maximum as a function of annealing. As a rulehoimb, the optimal annealing
corresponds to the largest superparamagnetic tiangieak. Tailoring for best soft
magnetic properties includes both as high as plessitagnetization and initial
permeability. The latter condition can be achiew&n the Hopkinson peak is around
the working temperature. At present, none of the types of material fulfills this
condition: the maximum permeability for FINEMETabove while for NANOPERM

it is below room temperature. To preserve the pigitmeability in a large temperature
interval, a composite of differently annealed sasias been recommended.

Furthermore, to clarify some details of nanophasenétion from FINEMET-type
precursors, the thermomagnetic (TM) and calorimeiiSC) data for alloys with
different Nb contents have been compared. The nfaatures of the DSC
thermograms (shape, relative separation of theheximtic peaks) and thermomagnetic
curves were interpreted in terms of the basic dgawmition processes in Fe-B and Fe-
B-Si glassy systems. The changes in magnetic lossdsthe induced anisotropy
during heat treatment were compared for some FINEMpe and Fe-Zr-based
nanocrystalline alloys.

To improve our measurements on soft magnetic nagea digital signal processing
has been developed in cooperation with the InstibditPhysics of the A. Mickiewicz
University of Poznan. The new method is based oronaband coherent digital phase
sensitive detection (DPSD). The noise is reducgdiding the Gabor transform. By
the new method, the magnetic losses have been mdasp to 100 kHz in
nanocrystalline samples.

The distribution of elements in fungi.— The Hungarian Research Fund supported
the ion distribution investigation in arbuscularcorrhizal fungi. The investigation ion
distribution of Glomus spores gave new results €&, P and K as macroelements.

* Also with the Technical University of Budapest
** Ph.D. student (Technical University of Budapest)
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The effects of the environmental components aaterysoil - on the ion distribution
were also investigated. The Zn content was foarmkttwo order of magnitude higher
in the fungi than in the soil.

Magnetic domain studies by SEM-— The domain structure in soft magnetic metallic
glasses has been studied by Scanning Electron 8&icpy (SEM) using type Il
magnetic contrast in the backscattered electroménbesBisand FINEMET type
glassy ribbons were investigated in as-quenchate sdnd after different heat
treatments (with and without applied magnetiadjelhe magnetic domain structure
inside the bulk material can also be analysedkwng backscattered electron images
at three different accelerating voltages.The motbmagnetic domains under the
influence of a periodic magnetic field has beemé&tl by using the stroboscopic
imaging mode.
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Jozsef Garaguly  garaguly@power.szfki.kfki.hu
Pawel Kamasa kamasa@power.szfki.kfki.hu
Géza Konczos konczos@power.szfki.kfki.hu
Antal Lovas lovas@power.szfki.kfki.hu
Jozsef Padar padar@ power.szfki.kfki.hu
Lajos Pogany pogany@ power.szfki.kfki.hu
Béla Varga varga@kgtt.ome.hu

Istvan Varga vargai@power.szfki.kfki.hu

Lajos K. Varga varga@power.szfki.kfki.hu

Grants

OTKA T020891  Study of intracellular element distdiion in  soil
microorganisms (L. Pogany, 1996-1999)
GE-TUNGSRAM: Contract for materials research by SEMPogany, 1997)

Publications
Articles

J.1. J. Garaguly, A. Lovas, A. CzirdkiM. Reibold, J. Takacs K. Wetzig:
Reversible and irreversible hydrogen absorptionNig;_.,CuZr33 glasses

monitored by in situ resistivity measuremeMster. Sci. Eng. 226-228 938-
942 (1997)

J.2. J. Garaguly, A. Lovas, K. Tompa, J. Taka&ectrical resistivity change
during hydrogen charging and discharging igNiCu,Zr33 glassy alloysJ.
All. Comp.253-254 114-117 (1997)

J.3. S.N. Kane N. Bhagat, A. Gupta, L.K. Varga: Effect of quenching rate on
spin texture in amorphous {£{uNb3Sii3 Bg alloys. J. Magn. Magn.

Mater. 167, 241-244 (1997)

J.4. G.Kaptay A. Lovas, F. Szigetj P. Barczy, L. Bolyan: Correlation between
the abrasive ability of ceramic reinforced amorghmetal matrix composites
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J.5.

J.6.

J.7.

J.8.

J.9.

J.10.

J.11.

J.12.

and the adhesion energy between the amorphousxneatd the ceramic
particles.Mater. Sci. Eng. R£26-228 1083-1088 (1997)

E. Kisdi-Kosz§ L.F. Kiss, L.K. Varga, P. Kamasa: Curie tempemtu
measurement of metastable alloys using high heagitggMater. Sci. Eng. A
226-228 689-692 (1997)

L.K. Varga, A. Lovas, L. Pogany, L.F. KissBalogh, T. Kemény: The role of
nucleating element additives in the crystallizataol soft magnetic properties
of Fe-Zr-B based amorphous alloydater. Sci. Eng. A226-228 740-744
(1997) (see also D.6.)

P. Vojtanik R. Varga, J. Kra¥ak, A. Lovas: Magnetic after-effect in
amorphous Fkg_Cr,B45 alloys.Mater. Sci. Eng. £26-228 736-739 (1997)

J. Zbroszczyk L.K. Varga, J. Olszewskiand H. Ciurzynska Magnetic
properties and Mossbauer studies otsEeBeCu alloy. J. Phys. (Paris)
(accepted for publication)

A. Lovas, L.F. Kiss, B. Varga, P. Kamasa, dldgh, I. Bakonyi: Survey of
magnetic  properties during and after amorphous-crgstalline
transformation. J. Phys. (Paris) (accepted foripatbn)

I. Jacyna-Onyszkiewi¢cR. Kamasa: Magnetic domain behaviour of Cu-ferrit
doped with small quantities of Cd or Be ions. Jy®K{Paris) (accepted for
publication)

L.K. Varga: Thermal behaviour of the init@rmeability in soft magnetic
nanocrystalline alloys. J. Phys. (Paris) (accefeg@ublication)

L. Pogany, D.T. Sonl. Varga, Z. Fuléh C. Hargitai, |. Bakonyi:
Measurement of internal magnetic domain structbresising backscattered
electrons in a SEM. J. Phys. (Paris) (acceptegdbtication)

Conference proceedings

J.13.

J.14.

J.15.

L.K. Varga D. Kaptas and T. Kemény: Soft n&ignnanocrystalline powders
obtained by mechanical grinding. lintern. Symposium on Mechanically
alloyed and Nanocrystalline Materials ISMANAM9Barcelona (Spain),

accepted for publication (see also D.26.)

P. Kamasa, L.K. Varga, E. Kisdi-Ko§z# Vandlik: Complex testing system

for ferromagnetic materials by thermomagnetic masient. In:Suppl. to the
Proc. 9th Int. Conf. on Rapidly Quenched and Metalst Alloys (Bratislava,
1996).Eds. P. Duhaj, P. Mrafko and P. Svec (Elsevierstemam, 1997), pp.
280-283.

T. Katong A. Molnar, M. Vargd, A. Lovas: Effect of hydrogen treatment on

the structure and surface properties of Cu-Zr amd iGalloys. In:Suppl. to the
Proc. 9th Int. Conf. on Rapidly Quenched and Meialst Alloys (Bratislava,

37



1996).Eds. P. Duhaj, P. Mrafko and P. Svec (Elsevierstemiam, 1997), pp.
380-383.

J.16. A. Lovas, L.F. Kiss, F. SommgE. Zsoldos Comparison of the thermal and
thermomagnetic effects during devitrification ofagpy FggB14 and

Feg3.Crp 4B14 alloys. In: Suppl. to the Proc. 9th Int. Conf. on Rapidly

Quenched and Metastable Alloys (Bratislava, 198@s. P. Duhaj, P. Mrafko
and P. Svec (Elsevier, Amsterdam, 1997), pp. 320-33
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K. NON-DESTRUCTIVE EVALUATION
F. Toth

Feasibility of corrosion detection in steel pipe usg the magnetostrictive sensor
technique. — Corrosion of insulated steel pipes is a seriwgblem commonly
encountered in petrochemical, oil and electric pan@ustries. To inspect these pipes
cost-effectively, therefore, non-destructive evitwratechniques are needed that do
not require removal lagging and interrupt operation

In ferrous materials such as steel tubes and cablkeshanical or elastic wave can be
transmitted and detected without direct physicaitact, based on the phenomenon
known as magnetostriction (Joule effect) and inzenagnetostriction (Villari effect).
The Joule effect refers to a physical change indiheensions due to magnetization
and the Villari effect refers to a magnetic indantichange due to mechanical strain
and stress.

The use of elastic waves in material inspectiorersffvarious potential benefits,

including inspection over long distances from agkrsensor location, inspection of

inaccessible areas and, in particular, the abitityransmit and detect these waves
without direct physical contact.

Deterioration of the entire cross section of pipesteel bridge strands (corrosion,
internal or external defects) can be inspected Isameiously, thus providing fast and
efficient testing and increasing the cost-effeainss.

To determine the feasibility of inspecting pipesdabhoiler tubes using the

magnetostrictive sensor approach, experimentapsata instrumentation is under
construction. The pulse-echo technique is usedis éxperiment employing two

separate sensors, one for transmitting and ther dtnereceiving the mechanical

waves. Each sensor produces steady DC magnetizatgenerate longitudinal wave
modes only. The transmitting colil is excited bythigequency tone burst. The induced
voltage in the receiving coil is amplified, bandpdgtered and displayed on an
oscilloscope.

The developed instruments and method will be testélde Hungarian nuclear power
plant (Paksi AtomerdmU RT).

Publications
Conference proceeding

K.1. I. Skopdl, G. Klausz, F. T6th: Outside Detection of Inside Tubewalldting
Using a New RFEC-Type Probe In: PrdtATEST "97Rovinj, Croatia, 1997,
Ed.: Suncana Sokol, Croation Society of Non-Desitva Testing.

Others (technical digests, papers in Hungarian, gtc

K.2. F. Toth: Téarolotartaly fenéklemez vizsgalo dréndszer (Tank Floor Tester,
in Hungarian) Anyagvizsgalok Lapjd, 39-41 (1997)
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L. NEUTRON SCATTERING IN CONDENSED
MATTER

L. Rosta, L. Almasy, S. Borbély, L. Cser, T. GrBsdovari, Gy. Kali, L. Kdszegi,
L. Riecsanszky, Gy. Torok

The neutron beam lines of the 10 MW Budapest Rekdector (BRR) were basically

used to perform neutron scattering investigatidrgractural and dynamic properties
of condensed matters, some special experimentsJyawwere performed at other
neutron source facilities (ISIS, HMI Berlin, LLB 8ay). We operate at BRR a pine-
hole collimation type small angle scattering (SANSgtrument and a triple axis

spectrometer (TAS) both installed on neutron guidemther TAS instrument and a

4-circle materials test diffractometer are beirgtatied on thermal neutron beams. A
new reflectometer was recently installed on a meutyuide, we are sharing the
construction and utilisation of this instrument.

The Neutron Physics Department on one hand opethtesabove experimental

stations, on the other hand provides servicesxi@real users to perform experiments
and exploit the obtained results. In 1997 nearlgXferiments were completed by the
local staff and in collaboration with national ordéign users coming from university,

industrial or other research laboratories. In tbiowings a few examples of this

research activity will be listed.

A series of measurements was performed and the rissults reported on the
investigation of the behaviour of acoustic phonahthe phase transformation from
the dynamically to statically disordered networkhgdrogen bonds in GB83(SQv)
(PCTS) crystals. Inelastic neutron scattering exrpemts at room temperature were
performed on the triple axis spectrometer. Theatspn curve of the TA phonons
along the [0Q] direction in a hexagonal phase was observed. fEngperature
dependencies of the TA and mixed phonon brancloes) 4l.10] were studied.

A SANS study revealed the orientational stabilmaf the smectic structure by non-
mesogenic polymer networks dispersed in a liquigstat matrix. In the present
experiment hydrophobic silica particles were dispdrin liquid crystal 8CB. The
Bragg-reflections from smectic layers show thatdhgnment of the layers is perfect
if the system is cooled down in a magnetic fieldteAannealing without magnetic
field and cooling down to smectic A phase, the mes alignment of the liquid crystal
recovers. The effect of temperature and the spexdicle concentration dependence
has been measured by recording the diffractiorepattom smectic layers.

The investigation of morphology of potassium camitag bubbles in a series of doped
tungsten wire samples by SANS experiments revetilatl the shape of oriented
ellipsoid particles - potassium bubbles - can beatly observed on the isointensity
contour map measured by two-dimensional positimsitge detector. Samples of W
wire, used as raw material for lamp filaments,itiecent stages of thermomechanical
treatment were measured. Samples immediately igewire drawing show strong
anisotropy persisting to a smaller extent in sawplfter intermediate heat treatment
and vanishing in the completely annealed samplbs. résults were interpreted in
terms of a simple model with mixture of ellipsoidaped and spherical dispersoid
potassium particles.
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OTKA T 22486 Investigation of sintering processesng neutron scattering

methods (T. Grész, 1997-2000)

OTKA T 4490 Complex investigation of hydrophobicfests in aqueous

solutions

OTKA T 16943 Decomposition of liquid crystal badedary systems (L. Rosta)
OTKA T 17016 Ordering phenomena in interface andase thin layers (L.

Cser)

AKP 96/2-406 2,2 Investigation of phase transgian metastable systems (L.

Cser, 1997-1998)

EU Network: WENNET Neutron scattering in molecudgstems
EU PECO Use of neutron source facilities at LLEISg

Publications
Articles

L.1.

L.2.

L.3.

L.4.

L.5.

L.6.

L.7.

M. Prem, O. Blaschko, L. Rosta: Structure functions in decomposing Gu-R
systemsPhys. RevB 55, 1-10 (1997)

G. Kadar, G. Kali, Cs. Diicsg E.B. Vazsonyi Small angle neutron scattering
in porous siliconPhysicaB, 234-236 1014-1015, (1997)

L. Cser, T. Grosz, G. Jantsd@. Kali: The nature of the interaction of
tetramethylurea in various solvenBhysicaB, 234-236 349-350 (1997)

S. Ansell, L. Cser, T. Grdsz, G. Jan¢s®. Jovari, A. Sopér Solute-solute
correlation in aqueous solution of tetramethyluiaysicaB, 234-236 347-
348 (1997)

L. Almasy, L. Cser, |. DéZsiG. Kali: Small angle neutron scattering (SANS)
study of frozen solution®hysicaB, 234-236 82-83 (1997)

T. Grosz, V. A. Mityukhlayey L. Rosta, A.P. SerebrovA.A. Zaharov:
Liquid hydrogen cold moderator optimisation at tBedapest Research
ReactorPhysicaB, 234-236 1194-95 (1997)

R. Mezei, K. Sinkd, L. Cser, G. Kali, P. FrafzBmall angle scattering
experiments on inorganic geBhysicaB, 234-236 279-280 (1997)
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L.8. V. T. Lebedey, G.P. Gorde€ey L.A. Axelrod’, I.M. Lazebnik, Gy. Torok, L.
Cser, L. Rosta: Polarised neutron scattering froen durface and bulk of a
magnetic fluid PhysicaB, 234-236 525-527 (1997)

L.9. L. Rosta, T. BelgyaL. Cser, T. Grdsz, Gy. KasZa&. Molnéaf, Zs. Révali,
Gy. Torok: Neutron guide system at the Budapese&eb ReactoPhysica
B, 234-236 1196-1198 (1997)

L.10. L. Rosta, A. Jakli, G. Kali: Structure ofisd particle aggregates in liquid
crystal matrix. PhysicaB, 234-236 297-299 (1997)

L.11. T. Grdsz, L. BarthaS. Borbély, P. HarmatL. Rosta: SANS investigation of
sintering process based on nano-crystalline poweleysicaB, accepted for
publication

Conference proceeding:

L.12. T. Grész, P. HarmatO. Horacsek Gy. Kali, L. Rosta: SANS study of
Potassium Filled Bubbles in Thermomechanically #@eéaTungsten. In:
“Materials Research Using Cold Neutrons as Pulseditkon Sources’25-26
August, ANL, Argonne, U.S.A, accepted for publioati
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M. INTERACTIONS OF INTENSE LASER FIELDS
WITH MATTER

Gy. Farkas, S. Varro

Multiphoton-electron interaction processes in metad. — We verified
experimentally those intense field QED predictioas¢ording to which electron-
electron, and electron-photon collision in metai®rgyly change the high order
coherence properties of multiphoton processes. ¥veodstrated that depending on
the ratio of the laser frequency value and theistoh rate, respectively, the
photoelectron emission extremely increased andeasame time, the multiharmonic
light generation completely suppressed. These n@mg@mena which could not been
observed at short wavelengths were demonstratedogavg with a long wavelength
IR free electron laser. The effect may be contdodigher by tuning the wavelength or
by changing the metal temperature, which fact meuish new possibilities for the
practice in producing high current laser cathodes taneable high harmonic light
sources.

High order autocorrelation of ultrashort pulses with multiphoton detection. —
After dividing and delaying in a Michelson-interé@neter, we directed our picosecond
laser pulses onto a metal cathode inducing heréphaton electron emission. We
determined the very high (5th) order intensity etation and fringe-resolved
correlation functions with extremely high (512) t@st value. This procedure
presents a new possibility to study theoreticdlly tiltrafast high order multiphoton
processes, and at the same time, furnishes a netodhéor the ultrashort time
metrology, which independent of the wavelength #aedphase-matching.

We also elaborated a new theoretical model for yétgd sophisticated phase-
influences for the fringe resolved autocorrelaiithe case of chirped laser pulses.

Theoretical studies on interaction of strong lasefields with matter. — We have
theoretically studied the interaction of high irgéy laser fields with matter. In
particular we have proved that the effect of tadyessing in free-free transitions of
an electron in a bichromatic laser field plays aca@l role in small angle scattering.
We have constructed a new model to describe moftijphphotoeffect and harmonic
generation at metal surfaces, and explained theomé of experiments carried out at
our institute on this subject. Concerning quantuptics, we have introduced a
generalization of the Moyal-equation of a quantizedde of the electromagnetic
radiation, and proved that trough gauge transfaomabne can easily construct
Wigner functions of non-classical states of thatismo

Laser driven electron acceleration and X-ray gdiwera— We elaborated general and
summarizing theoretical studies on the laser acateb® of electrons to GeV energies
on generation of terawatt X-ray pulses using mhtipn interaction processes.
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Gy0z0 Farkas  farkas@power.szfki.kfki.hu
Sandor Varr6  vs@power.szfki.kfki.hu
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Publications

Articles

M.1. F.F. Kérmendi Gy. Farkas: Laser accelerators and X-ray gensrétased
on multiphoton processedsaser Physicg, 583-587 (1997)

M.2. S. Varré and F. EhlotzkyEffect of target-dressing in free-free transition
a bichromatic laser fieldd. Phys B30, 1061-1070 (1997)

M.3. S. Varr6 and F. EhlotzkyHigher harmonic generation at metal surfaces by
powerful bichromatic laser field®hys. RevA56, 2439-2442 (1997)

M.4. S. Varré and F. Ehlotzky The multiphoton photoeffect and harmonic
generation at metal surfacdsPhys.D30, 3071-3078 (1997)

M.5. Gy. Farkas, Cs. Téth, A. K8hazi-KisP. Agostini, G. Petite, P. Martin,
J.M. Berséet J.M. Ortega Infrared electron photoemission from a gold
surfaceJ.Phys.B, accepted for publication

M.6. S. Varré and F. Ehlotzky High-order multiphoton ionisation at metal

surfaces by laser fields of moderate powehys. Rev.A, accepted for
publication

Others (technical digests, papers in Hungarian, tc

M.7.

M.8.

M.9.
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Gy. Farkas, A. K6hazi-KisCs. Téth: Fifth order phase averaged and fringe
resolved autocorrelation measurement using fifttleomultiphoton emission
process. InKvantumelektronika'97, Proc. of the 3rd Nationaln@yence on
Quantum Electronics. (30. October, 1997. BudapEst) S. Varro (KFKI,
Budapest, 1997), P18 (in Hungarian)

Gy. Farkas, A. K6hazi-KisCs. Téth, P. Agustini, G. Petite, P. Martin, J.M.
Barset, J.M. Ortega: Investigation of collision isted multiphoton
interactions in metals induced by femtosecond durattOum wavelength
light pulses of a free electron laser. Kuantumelektronika'97, Proc. of the
3rd National Conference on Quantum Electronics.. (8ictober, 1997.
BudapestEd.: S. Varro (KFKI, Budapest, 1997), P19 (in Hangn)

Gy. Farkas, A. K8hazi-KisCs. Toth: Measurement of the value and sign of
the chirp-parameters with unbalanced optical cati@h. In:
Kvantumelektronika'97, Proc. of the 3rd Nationalnfarence on Quantum



M.10.

M.11.

M.12.

M.13.

Electronics. (30. October, 1997. Budapdst).: S. Varré (KFKI, Budapest,
1997), P20 (in Hungarian)

F.F. Kérmendi G. Farkas: Interaction of the intense laser tamawith free
electrons and its application for electron acceélensand X-ray production.
In: Kvantumelektronika'97, Proc. of the 3rd National nBerence on
Quantum Electronics. (30. October, 1997. BudapEst) S. Varro (KFKI,
Budapest, 1997), P21 (in Hungarian)

S. Varrd, F. EhlotzKy High harmonic production on metal surfaces with
intense femtosecond laser. IKvantumelektronika'97, Proc. of the 3rd
National Conference on Quantum Electronics. (3GoBer, 1997. Budapest)
Ed.: S. Varro (KFKI, Budapest, 1997), P23 (in Huneya)

S. Varro, F. EhlotzKy Production of high energy electrons in multiphoto
surface photoeffectn: Kvantumelektronika'97, Proc. of the 3rd Natibna
Conference on Quantum Electronics. (30. Octobe®71Budapest) Ed.: S.
Varré (KFKI, Budapest, 1997), P24 (in Hungarian)

S. Varrg: Gauge transformations of the Mas@lration of the quantized
oscillator. In:Kvantumelektronika'97, Proc. of the 3rd Nationaln@ence
on Quantum Electronics. (30. October, 1997. Budgas: S. Varrd (KFKI,
Budapest, 1997), P39 (in Hungarian)
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N. LASER PHYSICS

M. Janossy, G. Bano, T.J. Bereczki, L. Csillag)@nko, Sz. Forizs, A. Hoffmann,
Z. Gy. Horvéth, Zs. Lenkefi, P. Mezei, K. Rézs&zalai, K. Szdcs, Zs. Szentirmay

Gas lasers and glow discharges in (segmented) hell@athodes. —Our research
in this topic covers investigations of cathode-gretd gas — metal ion lasers and
computer modeling and experimental studies of loesgure glow discharges. We
developed a hybrid model of a hollow cathode disphavhere the particle (Monte
Carlo) treatment of fast electrons is combined with fluid description of slow
electrons and buffer gas ions. The Monte Carladrmeat of fast electrons provides a
fully kinetic description - necessary because efhighly non-equilibrium nature of
the electrons’ motion in the cathode region of gtischarges. Our model provides a
fully self-consistent solution of the continuitydamomentum balance equations of
electrons and ions, and the Poisson equation. éustleps were made towards the
optimization of the discharge arrangements to ecdéme small signal gain of metal
ion laser transitions. The effect of the cathodariode surface ratio and of different
electrode configurations on the characteristichefHe-Cu 780.8 nm laser operating
in a segmented hollow cathode discharge was expatatly investigated. The results
of the measurements were analyzed by applying MGaro simulation of the fast
electrons’ motion in the discharge. The simulatigmevided electron energy
distributions in the discharge and information abdatails of the fast electrons'
behavior at different electrode configurations.

He-Zn hollow cathode laser. —n a He—Zn discharge it was observed that addition
of Ne stops laser oscillation at the 492.4 nm Znliwe and increases significantly the
spontaneous intensity at the 210.0 nm Zn ion kvid@ch originates from the lower
level of the laser transition. Based on a rate egouanodel the cross-section of the Ne
ion — Zn atom charge transfer collisions populatihg lower laser level was
determined. The cross-section was found to be ®5*an? , which is in a good
agreement with the experimental value 2.3%I published earlier in the literature.

Electrolyte cathode atmospheric glow discharge (ELED). — The electrolyte
cathode atmospheric glow discharge is a new op8aaiksion source for direct
analysis of heavy metal content of water. The aetuwe of atomic metal lines in the
emitted spectrum of the ELCAD requires a matrixagriration of 0.03-0.1 M of a
strong acid or its salt. Investigating the effefctidferent matrix anions presenting in
the solution on the intensity of atomic metal liresignificant increase of the intensity
was found in case of the chloride anions compaidthvat obtained using nitrate and
sulphate anions. This effect was even more empédsizhen the appropriate acids
were applied.

A further enhancement of the metal line intensitiesld be observed, when the HCI
was used in the solution phase and simoultane@lsiyentary chlorine was mixed
into the atmospheric air up to 6-10 volumetric paic This double effect was
especially high for the resonant atomic line of@hg Ni and Pb. At higher chlorine/air
ratio in the gas phase, the W-anode tip was destrby chemical burning.

The application of volatile organic chlorine compds (carbon-tetrachloride and
chloroform) in the gas phase, however, without anidification of the solution,
caused also an enhancement of the metal line itie=ns
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The experimental results can be attributed todhe ion recombination process taking
place between the positive metal ions producedhbycathode sputtering and the
negative chlorine ions. Since the rate of this ndoimation is higher with orders of
magnitude than that of the positive metal ion €&t recombination , the density of
excitable neutral metal atoms increases in the tivegglow, and it causes the
enhancement of atomic metal line intensities.

Determination of optical constants of thin films wth multichannel ATR
reflectometry. Optical parameters of metallic and non-metallio tiims (complex
dielectric function and the thickness) can be deteed by measurement of the
attenuated total reflection (ATR) of light. In thisethod the first layer should be a
surface-plasmon-carrying metal film as e.g. silwegold, while the 100-200 A thick
adlayers could be both metallic or non-metallic.

The basic unit of our newly developed multichamedlectometer is a conventional
ATR reflectometer, working in the Kretschmann gebmel he light source is a white
lamp unit and the analysis of the reflected beanpegormed using an OMA-4
multichannel optical analyzer. This instrument nsakessible the determination of
the angular distribution of reflectance of thinnfilsamples in the 400-900 nm
wavelength region in one cycle. The first measurdgmaere made onegfilms of
10-50 nm thickness.

Research on multidimensional lasers. —A preliminary experimental setup was
constructed to realize 2-dimensional planar laadration in gas discharges, but the
observed gain values were below the expectatiohs.tiieoretical investigation of

"natural plasmas" i.e. the behaviour of stars, ftbenpoint of view of possible natural,

star laser processes were started. According toresults amplified spontaneous
emission can occur in stars in a natural way jestabse of the existence of the
gravitational field.

In the field of photodinamic diagnose research weehdetermined the relationship
between the 5- ALA concentration in the culturingdium and the quantity of the
induced endogenous porphyrins, as well as the tlegendent accumulation of
fluorescent porphyrins during the incubation tinheells.

In connection with the evaluation of complicatedraned spectra of organic
compounds, computer simulations have shown thefitemé neural network data
evaluation compared to classical statistical method
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T. Adamowicz, Z. Donko, L. Szalai, K. Rozsa, W. KwasniewsKihe spatial
distribution of small signal gain in a segmentetidve cathode discharge laser.
Applied Physic8 65, 613-618 (1997)

P. Mezei, T. CserfalviM. Janossy: Pressure dependence of the atmospheri
electrolyte cathode glow discharge spectrudmurn. Anal. At. Spectrl2,
1203-1208 (1997)
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nm laserJ. PhysD: Appl. Phys., accepted for publication
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Atmospheric Glow Discharge (ELCAD)l. Anal. At. Spectr accepted for
publication



Conference proceedings

N.8. A. Hoffman, N. Krod, Z. Lenkefi, Z. Szentirmay Multichannel ATR
Reflectometer. In:Proceedings, 20th International Spring Seminar on
Electronic Technology ISSE’'93zklarska P@ba, Poland, 8-11 June 1997, pp.
157-162.

N.9. A. Hoffmann, N. Kroo, Z. Lenkefi, Z. Szentirmal he influence of the surface
roughness of the optical parameters of gold filmsKvantumelektronika'97,
Proc. of the 3rd National Conference on Quantuncttmics.(30. October,
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N.10.A. Hoffmann, N. Kroo, Z. Lenkefi, Z. Szentiayt Dielectric properties of
fullerene films measured by surface plasmon resmemrin:Proc. of EPS 16
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Book chapters
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application and techmnologie&ds.: A. Czitrovszky, |. Kertész, Technoorg-
Linda Ltd. Co., Budapest, 1997, pp. 128-145
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N.16.Z. Donko, K. R6zsa, L. Szalai: Simulationsha motion of electrons in hollow
cathode discharges for lasers. Kvantumelektronika'97, Proc. of the 3rd
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N.17.K. Kutasi, G. Band, Z. Donko, L. Szalai, K. R6zsa: The gain of He—Caser
in segmented hollow cathode dischargeskKwvantumelektronika'97, Proc. of
the 3rd National Conference on Quantum Electron{@. October, 1997.
Budapest), Ed.: S. Varré (KFKI, Budapest, 1997 B4 Hungarian)
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1997. Budapest), Ed.: S. Varré (KFKI, Budapest,7)9263 (in Hungarian)
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O. LASER APPLICATION

l. Kertész, A. Czitrovszky, P. Jani, A. Kiss, MO&Kd5y. Messing, Said H.S.
Moustafa, A. Nagy, B. Pl6sz, |. Pécsik

Solid state laser development] A Q switched Nd-YAG laser was built for high

guality material processing in the frame of a TD&@W Phare Programme. The
system is capable for continuous and pulsed operap to 300-500 W average output
power. Our piezo driven Fabry-Perot unit servedrasutput mirror (with adjustable

reflection) or as output mirror-Q switch (with redtion jump from zero to optimum)

at 0-100 kHz repetition rates.

Optical measurement techniqueld A new version of the PC controlled liquid-borne
particle counter (LQB-1-200-L-T) was developed ihiglh a new method was used
for determination of the size distribution and cemication of the particles suspended
in liquids having wide viscosity range. This methedbased on the simultaneous
measurement of the pulse-height and pulse-duratfothe photoelectric impulses

which corresponds to the passing of the partiddsettested through the illuminated
volume and evaluation of these signal by two indéat multi-channel analysers.

The possibility of the determination of the fornciar of the measured particles is
analysed.

A new portable battery operated note-book PC-ctlattairborne particle counter
PAPC-03-2 was developed for determination of the distribution and concentration
of sub-micron- and micron-range particles in aid an gases at low and high
concentrations. The device has a number of beneftemparison with the previous
version and was successfully exhibited at HannMesse-1997.

New results were obtained with the previously depetl high resolution sampling
laser interferometer at Machine Tool Departmenth& Miskolc University. The
mechanical transient phenomena studied by thicdguovide the determination and
analysis of the displacement and vibration parareeitthe mechanical system with
high resolution and precision.

The experimental set-up for investigation of thghhiemperature aerosols release in
simulated LWR accident - in air ingress experimastunder further development.

A new high time resolution electronic system waberated for investigation of the
statistical properties of the non-classical entedgitate of the light.

A book entitled "Trends in Laser Development, Apation and Technologies” was
edited, and different chapters were written in it.

Amorphous thin layers.[] The investigations have been focused on the diarikad
amorphous carbon (a-C:H). In connection with atostale structure investigations
the vibrational properties have been studied widmBn and resonant Raman
scattering methods. Macroscopic properties rel@dae electronic states near to band
edges and to the localised states deep in thedftebhigap have been investigated by
dc electrical conductivity and photoluminescenckawour. Our experimental work
was motivated by the border line problems of th&:ld-research i.e. what sort of
cluster structures are formed by thé spordinated carbon atoms; how the transport
properties of a-C:H differing strongly from othetrahedrally coordinated amorphous
materials can be explained; furthermore, whatestiechanism of the effective room
temperature photoluminescence.
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The Raman spectra of a-C:H samples shows a closkusty to the spectrum of the

graphite, and its interpretation was also baseatl @ur preliminary results suggested,
that there are assignation problems in the Ramectrgpn of the amorphous carbon,
and graphite. We have carried out a systematicnesgoRaman investigation of
graphite crystals, and showed, that one of the mmast intensive characteristic
graphite lines (D line) is not a simple Raman lihshifts with excitation energy. It is

consequence of an electron excitation, which ie¥ad by an emission of a phonon
of the same volume element of the reciprocal spabere the electron transition took
place. The Raman shift corresponds to the frequehttye phonon, far from the zone
centre. Comparison of the Stokes and anti-Stokestspn proved this idea.

Non-Arrhenius temperature dependence of dc condtyctvas observed in different
sp’ hybridised carbon containing a-C:H samples, thaa@ctivation energy (&)
increased with increasing temperature. Differentcllm@isms were suggested to
interpret this behaviour, like variable range hogpand multi-phonon tunnelling. Our
investigation on a systematic sample series shdawaidthis behaviour is in close
connection with the width of the tail states. Thieda distribution of tail states, the
lack of mobility edges, might result in"¥* behaviour even above room temperature.
That dependence was observed in the samples cogtasgf carbons in smaller
concentration. The samples with larger concentnadicthese carbon atoms in which
the tail states show a more band-like character,temperature dependence of
conductivity begins to exhibit Arrhenius behaviour.

A crucial question of luminescence mechanism intd-@as answered by extending

the measurement of the photoluminescence excitapectra to the UV range. We

proved, that the photoluminescence efficiency desae, when the excitation energy
approaches the diamond gap energy. We have cldarhonstrated, that the light

emitting transitions are related to thielectron transitions.

Grants

OTKA T 017371 Diamond-like amorphous carbon; atotvenids, nanostructure
and macroscopic properties (M. Koos, 1995-1997)

OTKA 20202 Development of fundamental experimenith \squeezed light
(A. Czitrovszky, 1996-1999)

AKP 96/2-615 2.2 Development of high time resolnti@and high quantum
efficiency photodetection system (A. Czitrovszk996-1999)

OMFB-Technoorg SZFKI 1018-95 Development of a néguid-bortne particle
counter (A. Czitrovszky, 1996-1997)

OMFB 47-0980 Development of portable airborne phticounter (P. Jani,
1996-1997)

Publications

Articles

0.1. P.Jani, A Nagy, A. Czitrovszky: On the cediibn procedures of laser particle
countersJournal of Aerosol Scien@38, 265-266 (1997).

0.2. A. Nagy: Application of airborne particle caars APC-03-2, APC-03-2A and

liquid-borne particle counter LQB-1-200 under diffiet contamination
conditions.Journal of Aerosol Scien@8, 255-257 (1997).
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0.3 I. Pécsik, M. Kods, S.H. Moustafa, J.A. Ando®. Berkesi and M.
Hundhausen Comparative Raman Studies of Hydrogenated Amargho
Carbon Films using Infrared and Visible Laser Eatoiins.Microchim. Acta
[Suppl.] 14, 755-56 (1997).

0.4 M.S. lovl, E.P. Colomeicqg M. Kods and I. Pécsik: Conductivity and
Photoconductivity in a-C:H/p-Si HeterojunctionRomanian Journal of
Optoelectronic®d, 29-32 (1997).

0.5 M. Koos, |. Pocsik, J. Erostyakand A. Buzadi Amorphous Carbon
Luminescence: Excitation and Emission in a Broa@rgy RangeJ. Non-
Cryst. Solidsaccepted for publication

0.6. 1. Pécsik, M. HundhauserM. Koos and L. Ley Origin of the D peak in the
Raman Spectrum of Microcrystalline GraphileNon-Cryst. Solidsaccepted
for publication

O.7. P.Jani, A. Czitrovszky, L. Sz6téd. Tajnafi, B. Barna, L. Molnar: A laser
interferometric motion analyser system and somatfapplication,Acta
Polytechnicaaccepted for publication.

Conference proceedings

0.8. I. Pocsik, M. Koods, S.H. Moustafa, J.A. Ando®. Berkesi and M.
Hundhausen Comparative Raman Studies of Hydrogenated Amargho
Carbon Films using Infrared and Visible Laser Extiins. In:Progress in
Fourier Transform Spectroscopid. b J. Mink, G. Keresztury and R. Kellner,
Springer, Wien, New York 1997. pp 755-756.

0.9. I. Pécsik, M. Ko6s, M. Hundhauseand L. Ley: Excitation Energy
Dependent Raman and Photoluminescence Spectra afrogBnated
Amorphous Carbon. IrExpert Rewievs on Amorphous Carb&d. by S.R.S.
Silva, Word Scientific, Singapore, accepted forlmation.

Books and book chapters

0.10. 1. Kertész: Solid State Lasers. Tmends in Laser Development, Application
and Techniquesed. by A. Czitrovszky, I. Kertész; Technorg-Linda. Co.
Budapest, 1997, pp. 41-45.

0.11. A. Czitrovszky: Laser light scattering meth@ehd their applicatons in micron
and submicron particle measurements. Tnends in Laser Development,
Application and Techniquesd. by A. Czitrovszky, |. Kertész; Technorg-Linda
Ltd. Co. Budapest, 1997, pp.105-127

0.12. P. Jani: Motion analysis using interferontetechniques and laser Doppler
anemometry. InTrends in Laser Development, Application and Teqpines
ed. by A. Czitrovszky, I. Kertész; Technorg-LindalLCo. Budapest, 1997,
pp. 165-176

0.13.M. Ko6s and |. Pdcsikhotoluminescence in Hydrogenated Amorphous
Carbon,in: Physics and Application of Non-Crystalline Seomductors in
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P. OPTICAL THIN FILMS

K. Ferencz, P. Apai, R. Szipdcs

Optical thin film structures in femtosecond laser gstems. — Continuing our
research started in 1993, dispersive dielectricarsrwere developed for different
femtosecond laser systems such as low-loss chirpetbrs for mode-locked
Cr:LiSGaF, Cr:LiSAF lasers, for broadly tunable ewd modelocked Ti:sapphire
lasers and IR KTP based parametric oscillators.Tifsapphire oscillators built at the
Technical University of Vienna, Austria and at EZHrich, Switzerland, utilize our
chirped mirrors for intra- and extracavity dispersicompensation, and deliver the
shortest pulses (7.5 fs) ever obtained directlgnfenlaser oscillator. Sub-20-fs pulses
were obtained from Cr:LiSGaF and Cr:LiSAF lasensatde of direct diode pumping.
Special ultrabroadband chirped mirrors have beerldped for pulse compression
experiments at the University of Groningen, thehddands and at the Technical
University of Vienna, Austria. The pulse duratidntlee compressed pulses is below
5 fs at both laboratories. Using the high powenpressed pulses of the commonly
developed Ti:sapphire amplifier system built atTheWien, coherent X-ray emission
was detected from a laser induced He plasma iw#ter window.

White light interferometry for dispersion measurement on laser mirrors, laser
active materials and other cavity elements— Group delay dispersion (GDD) vs.
frequency functions of several laser active matesach as Cr:LiSAF, Cr:LiSGaF,
Cr:LICAF, Ti:sapphire, Yb:glass, Nd:GGG etc. andphotorefractive material
(BaTiO3) were measured by using interference in the frequelomain.

High efficiency phase conjugation of broadband lasepulses in BaTiO3. — Phase

conjugation of spectrally broad femtosecond laseisgs was demonstrated by
spectrally dispersing the pulses in a photorefvadBaTiO3 crystal using our mode-

locked, mirror-dispersion controlled Ti:S laser idator in cooperation with ICTP
Trieste, Italy. Cavity mirrors of the Ti:S osciltatwere designed to exhibit minimum
losses to allow the laser operate around 700 nm.

Other developments on optical coatings— Low loss dielectric mirrors have been
developed for hollow cathode copper and gold las&éte mirrors have been
successfully tested at the Department of LaseriB$ys

Our work on optical waveguides deposited on optycatings are still in progress for
optical sensors used for medical applications. Westigated the effect of surface
relief grating on the morphology and waveguidingpparties of the deposited
dielectric layers.

E-Mail:
Kérpat Ferencz kf@power.szfki.kfki.hu
Pal Apai apai@power.szfki.kfki.hu

Roébert Szipdcs rsz@ power.szfki.kfki.hu

Grants

OTKA T-020568 Dispersive dielectric mirrors fomieosecond laser systems (R.
Szipdcs, 1996-1998).
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OTKA CW-015285 Dispersion measurement on optitah ffilm structures and
other optical element using white light interferdamge(R.
Szipdcs, 1996-1998).

OMFB Project A 53/96 Mirror-dispersion controllediopde pumped, modelocked
solid state lasers (R. Szipdcs, 1996-1998)

Publications

Articles

P.1. M. Nisoli, S. De Silvestri O. Svelto, R. Szipdcs, K. Ferencz, Ch. Spielmann
S.Sartanig F. Krausz Compression of high-energy laser pulses below.5 f
Opt. Lett 22, 522-524 (1997).

P.2. E.J.MayérJ. Mobiu$, A. Euteneuér W. Riihlé, R. Szipdcs: Ultrabroadband
chirped mirrors for femtosecond laseDpt. Lett.22, 528-530 (1997).

P.3. S. SartaniaG. Tempea A. Poppé, M. Lenznert, Ch. Spielmann F. Krausz,
K. Ferencz: Generation of 0.1-TW 5-fs optical pala¢ 1 kHz repetition rate,
Opt. Lett 22, 1562-1564 (1997).

P.4. R. Szipdcs, A. Kdhazi-KisTheory and design of chirped dielectric laser
mirrors.Appl. PhysB65, 115-135 (1997).

P.5. L. Xu, G. Tempea A. Poppé, M. Lenzner, Ch. Spielmann F. Krausz, A.
Stingl, K. Ferencz: High power sub-10-fs Ti:sapphire lassillators.Appl.
Phys B65, 151-159 (1997).

P.6. A. Baltuska Z. Wei, M.S. Pshenichnikdy D. Wiersma, R. Szipdcs: All-
solid-state cavity-dumped sub-5-fs laser. Appl. 2B®%5, 175-188 (1997).

P.7. L.T.Soroking E.Sorokin, E.Wintnef, A.Cassanh H.P.JenssénR. Szipdcs:
Sub-20-fs pulse generation from mirror-dispersiontmlled Cr:LiSGaF and
Cr:LISAF lasersAppl. PhysB65, 245-253 (1997).

P.8. LT.Soroking E.Sorokin, E.Wintner, A.Cassanhg H.P.JenssénR. Szipdcs:
14-fs pulse generation in KLM prismless Cr:LiSGatd &Cr:LiSAF lasers:
observation of pulse self-frequency shdpt. Lett 22, 1716-1718 (1997)

P.9. M. B. Danailoy, K. Diomandé, P. Apai, R. Szipdcs: Phase-conjugation of
broad-band laser pulses in Ba%iOJ. Mod. Opticsaccepted for publication

Others (technical digests, papers in Hungarian, gtc

P.10. Ch. SpielmannS. Sartania F. Krausz, K. Ferencz, M. Nisolj O. Sveltd:
Ti:sapphire laser produces intense sub-5-fs pulseser Focus Worl@3, 127-
135 (1997).

P.11. A. Baltuska, M.S. Pshenichnikov, R. Szip@2sWiersma: A compact all-
solid-state sub-5-fs lasedptics & Photonics Newsccepted for publication
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P.12. I.T.Soroking E.Sorokin, E.Wintner, A.Cassanhg H.P.JenssenR.Szipdcs:
Femtosecond pulse generation from novel low-lospet mirror dispersion
controlled Cr:LiSAF and Cr:LiSGaF lasers. in thechnicalDigest of the
Advanced Solid State Lasers Conferei@an Francisco, USA, Optical Society
of America, Washington, D.C (1997)

P.13. A. Baltuska Z. Wei, M.S. Pshenichnikdy D. Wiersma, R. Szipdcs: 5-fs, 1-
MHz repetition rate laser for ultrafast spectroscdajmvited paper). In:
Technical Digest of the Conference on Lasers and Electro«3pti997
Baltimore, CA, USA, Optical Society of America, Wasgton, D.C., CMC1
(1997)

P.14. I. Jung F. Kartner, N. Matuschek D. Suttet, F. Morier-Genoud U. Keller,
V. Scheuer, M. Tilsch', T. Tchudi, R. Szip&cs: Self-starting 6.5 fs pulses from
a KLM Ti:sapphire laser (invited paper). fechnicaDigest of the Conference
on Lasers and Electro-Optics 199altimore, CA, USA, Optical Society of
America, Washington, D.C., CMI3 (1997)

P.15. Ch. SpielmannS.Sartanig F. Krausz, R. Szipdcs, K. Ferencz, M. NisgIB.
De Silvestri, O. Sveltd: Generation of multigigawatt sub-5-fs light pulses
(invited paper). InTechnicalDigest of the Conference on Lasers and Electro-
Optics 1997 Baltimore, CA, USA, Optical Society of America,aghington,
D.C., JTUA3 (1997)

P.16. M. B. Danailoy A. P. Kovacs K. Diomandé, A. Kdhazi-Kis, P. Apai, R.
Szipdcs: High efficiency phase-conjugation of brbadd laser pulses in
BaTiOs. In: TechnicalDigest of the Conference on Lasers and Electro-«3pti
1997, Baltimore, CA, USA, Optical Society of America,ashington, D.C.
CTuP16 (1997)

P.17. R. Szipdcs, A.P. Kovag. Bor: Dispersion measurement on crystals for
ultrashort pulse generation with use of interefeeeim the frequency domain.
In: TechnicalDigest of the Conference on Lasers and Electro«3p1i997
Baltimore, CA, USA, Optical Society of America, Wasgton, D.C. CTuP32
(1997)

P.18. E.J. Mayér J. Mobius, A. Euteneuér M. Hofmann, W. Ruhlé, A.P.
Kovacs, A. Kdhazi-Kis, R. Szipdcs: Ultrabroadband chirped mirrors for
femtosecond lasers. IMechnicalDigest of the Conference on Lasers and
Electro-Optics 1997 Baltimore, CA, USA, Optical Society of America,
Washington, D.C. CTuP33 (1997)

P.19. L. Xu, A. Stingl, M. Lenzner, Ch. Spielmann K. Ferencz, F. Krau$zA 1-
MW, sub-10-fs Ti:sapphire laser oscillator. Ifiechnical Digest of the
Conference on Lasers and Electro-Optics 13Baltimore, CA, USA, Optical
Society of America, Washington, D.C. CMI6 (1997)

P.20. M. Lenznér S. Sartania G. Tempea A. Poppé, Ch. Spielmann F, Krausz,

K. Ferencz: Generation of 0.1 TW, 5-fs optical pslat 1 KHz repetition rate.
In: TechnicalDigest of the Conference on Lasers and Electro«3p1i997
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Baltimore, CA, USA, Optical Society of America, Wasgton, D.C. CPD-5
(2997)
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14 fs pulse generation from prismless Cr:LISAF @nd.iSGaF lasers (invited
paper). In;TechnicalDigest of the Conference on Lasers and Electro-e3pti
Pacific Rim '97 Chiba, Japan, Optical Society of America, WastungD.C.,
TuF4 (1997)

P.22 R. Szipdcs, A. Kdhazi-KisTheory and design of chirped dielectric laser
mirrors (invited paper). InTechnical Digest of the Ultrafast Optics 1997
ConferencgAugust 4-7, 1997, Monterey, CA, USA, TA-3 (1997)

P.23. M.S. PshenichnikavA. Baltuska, R. Szipdcs, D. WiersmaA compact, high
repetition rate sub-5-fs laser (invited paper). Trechnical Digest of the
Ultrafast Optics 1997 Conferenc@&ugust 4-7, 1997, Monterey, CA, USA,
ThA-2 (1997)

P.24. M.S. PshenichnikGvA. Baltuska, D. Wiersma, R. Szipbcs: Compact all-
solid-state sub-5-fs laser for ultrafast spectrpgdovited paper) InTechnical
Digest of theOSA Annual Meeting, Long Beach, CA, USA, OctobgérlTl,
MKK1 (1997)

P.25. J. Hebling J. Kuhl, R. Szipdcs, J. SeresStrong pulse shortening in a
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P.26. M.S. PshenichnikGvA. Baltuska, D. Wiersma, R. Szipdcs: A compact, high
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P.27. P. Apai, R. Szipdcs, A. P. Kovacé. Kohazi-Kis, M. B. Danailov, K.
Diomandé:  Szélessavi lézerimpulzusok faziskonjugéacioja BaTi
kristalyban. (Phase-conjugation of broad-band lgsgéses in BaTi@ in
Hungarian). InKvantumelektronika'97, Proc. of the 3rd NationalnBarence
on Quantum Electronics. (30. October, 1997. Budges.: S. Varro (KFKI,
Budapest, 1997), P15 (1997)

P.28. R. Szipdcs, A.P. KovagsZ. Bor: Lézerkristalyok csoportkésleltetés-
diszperzidjanak meérése (Dispersion measurement aser | crystals, in
Hungarian). InKvantumelektronika'97, Proc. of the 3rd NationalnBaence
on Quantum Electronics. (30. October, 1997. Budgped.: S. Varré (KFKI,
Budapest, 1997), P3 (1997)

P.29. A.P. Kovacés Z. Bor, R. Szipdcs: A fazisderivaltak hatasa a spektalis
bontott fehér fényl interferenciagydrik alakjarahd effect of phase
derivatives on shape of spectrally resolved whgbtlinterference fringes, in
Hungarian). InKvantumelektronika'97, Proc. of the 3rd NationalnBeence
on Quantum Electronics. (30. October, 1997. Budgped.: S. Varré (KFKI,
Budapest, 1997), P4 (1997)
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P.30. J. Hebling R. Szipdcs, J. KuhlJelentds impulzusrovidilés szinkronpumpalt
femtoszekundumos optikai parametrikus erdsitdlb®mog pulse shortening
in a synchronously pumped femtosecond optical patiaen oscillator, in
Hungarian). InKvantumelektronika'97, Proc. of the 3rd NationalnBerence

on Quantum Electronics. (30. October, 1997. Budges.: S. Varro (KFKI,
Budapest, 1997), P13 (1997)
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EDUCATION

Graduate and postgraduate courses, 1997

Statistical physics (F. 1gl6i, JATE

Computational Physics (F. 1gl6i, JATE)

Thermodynamics and statistical physics (F. IglAIT &)

Advanced solid state physics Il. (J. Sélyom, EETE

Mathematics of the Heisenberg and Hubbard mod&llS{td, ELTE)
Solid state physics Il. (A. Virosztek, BME)

Superconductivity (I. Tuttd, BME)

Advanced solid state physics I. (I. Tuttd, ELTE)

Semiconductors (I. Ttttd, BME)

Completely integrable many body systems (F. Wowialhp ELTE)
Completely integrable many body systems (F. Wowiahg KLTE)
Theory of Magnetism I. (P. Fazekas, BME)

Theory of Magnetism Il. (P. Fazekas, BME)

Solid state physics (I. Vincze, ELTE)

Solid state research | (I. Vincze, ELTE)

Modern experimental methods in solid state phy&kcd-aigel ELTE, BME )
Experimental methods in materials science (G. Faigekamards BME)
Spectroscopy and structure (K. Kamaras BME)

Physics of liquid crystals and polymers (A. Buk&TE)

Physics for Life Sciences Majors: Electricity anadmetism (G. Kriza, UCLA)
Group Theory in Solid State Physics (G. Kriza, BME)

Beyond the Crystalline State (A. Jakli, BME)

Advanced material technologies (G. Konczos, BME)

From metals to ceramics (A. Lovas, BME)

NMR Spectroscopy (K. Tompa, BME)

Nanophase metals: Electrical transport and magrmoperties (I. Bakonyi,
ELTE)

3JATE: Attila Jozsef University, Szeged
“ELTE: Lorand E6tvos University, Budapest,
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Laboratory practice and seminars

— Laboratory for solid state physics, Preparation angstallization of metallic
glasses (I. Vincze, ELTE)

- Solid State Physics (L. Granasy, BME)

- Infrared spectroscopy (K. Kamaras, ELTE)

— Solid State Physics Seminar (G. Kriza, BME)

- Advanced Solid State Physics Laboratory (G. Mitely G. Kriza, BME, ELTE)
— Experiments on liquid crystals (A. Buka, ELTE)

- Basic experimental physics (A. Jakli, BME)

— NMR spectroscopy (K. Tompa, ELTE-BME)

— Laser optical laboratory (L. Szalai, BME)

— Medical application of lasers (Z. Gy. Horvath ; HEE, Medical Laser Center)
— Measurements on an experimental He-Ne laser @ergczki, K. Sécs, BME)
— Seminars on biophysics for medical students (KcSzSOTE)

— General physics, seminar (Sz. Forizs, BME)

Diploma works

P. Varga (BME): Resistivity and Hall-effect in swpenducting cuprates
(consultant: A. Virosztek)

I. Farkas (ELTE): Approach to magnetic saturationsoft magnetic systems
(consultant: 1. Vincze)

A. Kirdly (ELTE): Physical Properties of columnayuid crystals (consultant: A.
JakKlIi)

B. Alféldi (ELTE): Multicomponent spin-spin relaxah and consequences in
tomography (consultant: K. Tompa)

B. Varga (BME): Study of the mechanism of the antraasformation.

Ph. D. students

T. Toth Katona: Pattern formation at the interfaasliquid crystal phases
(Supervisor: A. Buka)

T. Borzsonyi: Oscillatory shear induced instal®htiin nematic liquid crystals
(Supervisor: A. Buka)

E. Szabd, Synthesis and properties of ferroatelityuid crystals (Supervisor: K.
Fodor-Csorba)

M. Bokor: NMR relaxation in Fe and Zn ionic crystdSupervisor: K. Tompa)

T. Marek: NMR spectra in Fe and Zn ionic cryst@sgervisor: K. Tompa)
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J. Garaguly: Mechanism of hydrogen absorption aesbrption (Supervisor: A.
Lovas)

I. Varga: Magnetic domain contrast studies and inggocessing by SEM
(Supervisor: L. Pogany)

B. Varga: Investigation of rapidly quenched nagstalline systems (Supervisor: A.
Lovas)

Gy. Kali: Investigations of dynamical behaviour mficromolecular solutions and
suspensions by the use of neutron small anglessicagt (Supervisor: L. Rosta)

P. Jovéri: Structure investigation of solutionsngsneutron scattering methods and
guantum chemical approaches. (Supervisor: L. Cser)

L. Alméasy: Investigation of metastable systems éytron scattering (Supervisor: L.
Cser)

L. Szalai: Au laser in segmented hollow cathodeldisge (Supervisors: K. Rozsa
and Z. Donko)

G. Bano: Cathode sputtered Zn laser (SupervisarRdsa and Z. Donko)
K. Szdcs: Fluorescence imaging (Supervisor: Z.KByrvath)

T. J. Bereczki: Tunable laser simulator (SuperviZoGy. Horvath)

Sz. Férizs: Application of neurochips in optics 8uvisor: Z. Gy. Horvath)

Said H.S. Moustafa: Amorphous carbon thin layetsjcture and macroscopic
physical properties (supervisor: Margit Kods)

Dissertations

K. Kamaras: Electron and phonon contributions im itifrared spectra of high Tc
materials (Doctor of Physical Science, Hungariaad&ny of Sciences)

S. Pekker: Solid state chemical properties of ogetied polymers and fullerenes
(Doctor of Chemical Science, Hungarian Academ@aénces)

G. Kriza: Collective Electronic excitations of sglensity waves (Doctor of Physical
Science, Hungarian Academy of Sciences)

K. Rdézsa: UV lasers in high efficiency hollow catleadischarges (Doctor of Physical
Science, Hungarian Academy of Sciences)

K. Fodor-Csorba: Synthesis of liquid crystals &aglchlatrates (Ph. D., ELTE TTK)
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Awards

N. Kro6, Alexander von Humboldt Research Award

L. Bata, Main award for Physics of the Hungariazademy of Sciences

L. Szalay, Award for young Scientists of the HungarAcademy of Sciences
E. Szabo, 2nd prize on the National Scientific @oafice of Students, Pécs

I. Farkas, 1st prize, Student's Scientific Work K)PELTE
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