Moscow International Symposium on Magnetism

Dedicated to the 80" anniversary of Magnetism Department
and the Centenary of Konstantin Belov

August 21-25, 2011

Book of Abstracts

M. V. Lomonosov State University, Faculty of Physics

Main Topics
Spintronics and Magnetotransport
Magnetophotonics (linear and nonlinear magnetooptics, magnetophotonic crystals)
High Frequency Properties and Metamaterials
Diluted Magnetic Semiconductors and Oxides
Magnetic Nanostructures and Low Dimensional Magnetism
Micromagnetics
Magnetic Soft Matter (magnetic polymers, complex magnetic fluids and suspensions)
Soft and Hard Magnetic Materials
Magnetostructural Transition related effects (Shape-memory alloys
and Magnetocaloric effect)
Multiferroics
Magnetism and Superconductivity
Magnetism in Biology and Medicine
Miscellaneous
Theory

Editors: N. Perov
A. Kazakov
L. Fetisov
A. Novikov

Moscow 2011



Moscow International Symposium on Magnetism (MISM),
21-25 August 2011, Moscow
Book of Abstracts

The text of abstractsis printed from original contributions.

Faculty of Physics M.V. Lomonosov MSU

®uznueckuit paxkynbrer MI'Y umenun M.B. JlomoHocoBa

ISBN

[ MISM 2011



MISM 2011
23P0-J-27

QUANTUM THEORY OF MAGNETISM AND THE PROBLEM OF
MAGNETIC ORDERING IN CARBON-BASED SYSTEMS
Kuzemsky A.L.
Joint Institute for Nuclear Research, 141980 DulM@scow Reg., Russia
(e-mail:kuzemsky@theor.jinr.rinttp://theor.jinr.ru/~kuzemsRy

The development of experimental techniques overrédoent years opened the possibility for
synthesis and investigations of a wide class of meWwstances with unusual combination of
properties. Transition and rare-earth metals amebeally compounds containing transition and
rare-earth elements possess a fairly diverse rahgeagnetic properties. The construction of a
consistent microscopic theory explaining the magnetoperties of these substances encounters
serious difficulties when trying to describe thélectivization-localization duality in the behaviou
of magneto-active electrons. This problem appearbet extremely important, since its solution
gives us a key to understanding magnetic, electy@md other properties of this diverse group of
substances. Quantum theory of magnetism dealswaiikty of the schematic models of magnetic
behaviour of real magnetic materials. In papervg] presented a comparative analysis of these
models; in particular, we compared their appliaabifor description of complex magnetic
materials. The concepts of broken symmetry, quanprotectorate, and quasiaverages were
analysed in the context of quantum theory of magmetespecially for the low-dimensional
systems, in paper [2]. As a rule, magnetic matertan be metals, semiconductors or insulators
which contain the ions of the transition metalsane-earth metals with unfilled shells. However
during the last decade the search for macroscogignetic ordering in exotic materials has
attracted big attention. In particular, the carlbased materials were pushed into the first row of
researches. Carbon materials are unique in many.wlyey are characterized by the various
allotropic forms that carbon materials can assumepite of the fact that graphite is diamagnetic,
in 2001 an “observation of strong magnetic sigimalhiombohedral pristine C60, indicating a Curie
temperature near 400-500K” was reported. Recentlyroam-temperature ferromagnetism of
graphene” [3] was claimed. Some evidence that prat@adiation on highly oriented pyrolytic
graphite samples may triggers ferro- or ferrimagnetwas reported. The possibility of a
magnetism in grapheme nanoislands was speculatkd dafective graphene phase predicted to be
a room temperature ferromagnetic semiconductoromagctured. Thus the natural question arises:
can carbone-based materials be magnetic and whiieisnechanism of the appearing of the
magnetic state from the point of view of the quamtilneory of magnetism? In the present work,
these questions were analysed and reconsiderelddolate the possible relevant mechanism (if
any) which may be responsible for observed pedtidiarof the “magnetic” behaviour in these
systems, having in mind the quantum theory of magmecriteria. On the basis of this analysis the
conclusion was made that the thorough and detadpdrimental studies of this problem only may
lead us to a better understanding of the very cmamgld problem of magnetism of carbon-based
materials.
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