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PHYSICAL REVIEW B 78, 224414 (2008)

Anomalous magnetoresistance of carbon-doped EuBg: Possible role of nonferromagnetic regions

M. Batkova,'”* I. Batko,! K. Flachbart,! Z. Jani,2 K. Jurek.? E. S. Konovalova,® J. Kovig,! M. Reiffers,!
V. Sechovsky.# N. Shitsevalova,? E. Santava.? and J. Sebek?

Unstitute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47, 040 01 Kosice, Slovak Republic
’Institute of Physics, Academy of Sciences of the Czech Republic, Na Slovance 2, 182 21 Prague, Czech Republic
3nstitute for Problems of Material Science, NASU, 252680 Kiev, Ukraine
AFaculty of Mathematics and Physics, Charles University, Ke Karlovu 5, 121 16 Prague, Czech Republic
(Received 6 October 2008; published 16 December 2008)

We report on electrical, magnetic, and thermal properties of EuBs5goCygi. The observed anomalously large
negative magnetoresistance is attributed to the effect of fluctuations in carbon concentration. In accordance
with our interpretation, in the bulk ferromagnetic (FM) state the carbon-rich regions give rise to helimagnetic
domains, which are responsible for an additional scattering term in the electrical resistivity. Above the tem-
perature of the bulk FM ordering, T-=4.3 K, we suppose that the carbon-rich regions act as “spacers”
preventing magnetic polarons (MPs) to link, to form FM clusters, and eventually to percolate. As we propose,
such spacers, being in fact volumes incompatible with the existence of MPs (and FM state in general), may be
responsible for a decrease in the percolation temperature and for an additional (magneto)resistivity increase in
systems with MPs and other spatially inhomogeneous materials containing FM phase.

DOI: 10.1103/PhysRevB.78.224414 PACS number(s): 75.30.Kz, 72.15.Gd, 75.47.Gk
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FIG. 1. (Color onling) Temperature dependence of the electrical

resistivity of EuBs Cq . For comparison, digitalized data for
EuB; published by Sullow er al. (Ref. 2) are depicted.

our previous studies.'” Recent microprobe analysis of the
crystal has revealed carbon content corresponding to the stoi-
chiometric formula EuBsq9Cy . The electrical resistance,
magnetoresistance, heat capacity, and ac susceptibility were
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FIG. 2. (Color online) Temperature dependences of the resistiv-
ity of EuBs 49Cy o, in magnetic fields (a) 0 T, (h) 50 mT, (c) 0.1 T,
(03T (e)0ST(H 1T, (g 2T (h) 3T, (1) 6T, and (j) 12 T. The
insets show the dp/dT vs T (left) and p(T) vs T/(T-7.16 K) (right}
dependences for the zero magnetic-field data.
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The sensitivity of liquid crystal doped with functionalized carbon
nanotubes to external magnetic fieldsT

Zuzana Mitroova,” Natalia Tomasovicova.” Milan Timko.,” Martina Koneracka.”
Jozef Kovac,” Jan .J:uiz}'n,b Ivo Vavra.,® Nandor Eber.? Tibor Toth-Katona.?
Eric Beaugnon,” Xavier Chaud® and Peter Kopcansky”

Received (in Montpelliev, France) Hith January 2011, Accepted 21st February 2001
DOI: 10.1039/¢1nj20017h

Stable colloidal suspensions of single-walled carbon nanotubes (SWCNT) and

magnetite-labeled SWCNT (SWCNT/Fe;04) in thermotropic liquid crystal
4-(trans-4'-n-hexyleyclohexyl)isothiocyanatobenzene (AfCHBT) were investigated.

The presence of the magnetite in SWCNT Fe; 04 product has been checked with infrared
spectroscopy. Transmission electron microscopy has been employved to obtain the structural and
dimensional data for the used samples. Magnetic properties of the samples have been investigated
by a SQUID magnetometer and a significant increase of the saturation magnetization has been
shown for magnetite labeled SWOCNT. The structural changes in the liquad crystal doped with
SWCNT or SWCNT Fe;0y in electric and magnetic fields were investigated. The density of
anchoring energy at the nematic-magnetic particle boundary was determined and it was shown
that the density of the anchoring energy [or liquid crystal doped with SWCNT Fe; 0, is higher
than that for the liquid crystal doped with net SWCNT.
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Magnetic birefringence of natural and synthetic ferritin
M. Koralewski®* M. Pochylski®, Z. Mitréova®, M. TimkoP®, P. Kop€ansky®, L. Melnikova "

* Optics lobomtory, Fooulty of Physics, Adom Mickiewicz University, Umultowska 85, 61-614 Poznon, Polend
Y Institute of Experimental Physics, SAS Watsonova 47, 040 07 Kosice, Slovakio

ARTICLE INFO ABSTRACT

Article history: Magnetically induced optical birefringence (An) was measured for magnetoferritin (MFer ), horse spleen

Received 30 March 2011 ferritin (H5F) and nmanoscale magnetite agueous suspensions, The anisotropy of optical polarizability

Ef:;‘ﬂ‘fdzll::'”w'ﬁ‘d form was calculated. The average magnetic dipole moment calculated assuming the Langevin model was
ay

about 20,000 and 8500 p, per particle, for magnetite nanoparticle and magnetoferritin, respectively.
Poor fitting results and the unphysical value of average magnetic moment per Fe ion for MFer excluded
Keywords the use of the simple Langevin model for description of An for this compound. [t was dedwced that for
Magnetic birefringenoe MFer the estimated average magnetic moment should be about 1125 pe per molecule. A magnetic
Cotton-Mouton effect contribution from the protein shell was found to be negligible. Results from the low-field region permit

HAvailable online 19 May 2011

;:”i“;urﬂrim the calculation of the Cotton-Mouton (C-M) constants and their comparison for the substances studied.
MEHM‘ It was shown that magnetic birefringence and C-M constant cam be powerful parameters in

Optical polarisability anisotropy identification of the magnetic core structure of ferritins, especially wuseful in biomedicine.
@ 2011 Elsevier BV. All rights reserved.
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Fig. L Reduced magnetic birefringence ﬂ.n_.'rr" as a function of the applied
magnetic field for magnetoferritin (&= 0.126 g/L) agueous suspension. The inset
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Fig. 1. Reduced magnetic birefringence An/c™ as a function of the applied
magnetic field H for several iron concentratons, =71, 1.01 and 071 g/l of
horse spleen ferritin aqueous suspension. The inset shows a plot of Anjc™ vs. H: to
obtain Cotbon-Mouton constant for &£5=7.1 g/l. The solid line is a linear fit to

experimental points.
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Fig. 3. Comparison of the reduced magnetic hirefringence An'c™ as a function of
square of the applied magnetic field H* for horse spleen ferritin -:cr"—?.l £/L),
magnetoferritin (c™=0.126 g/L). magnetite aqueous suspension (€ =04 gL, note
reduced scale for magnetite) and mixture of ferritin and magnetite (Fe weight
proportion—23:1, and total iron concentration ¢*=0.0188 g/L). The dashed line
shows the low fidd region in which the Cotton-Mouton constant was obtained.
The solid line is the best fit by a Langevin functon (Eq. (2]).

For the first time magnetic birefringence of magnetoferritin was studied and

compared with similar results for horse spleen ferritin and nanoscale magnetite

aqueous suspension.Thevalues of the anisotropy of optical polarizability and

average magnetic moment per particle were established. Magnetic birefringence of

magnetoferritin shows non-Langevin behaviour in contrast to that of the nanoscale

magnetite suspension. C—M constants are roughly four orders of magnitude

different for natural and synthetic ferritins. The results show that magnetic

birefringence measurements can be a useful method in identification of magnetic

core structure of biogenic ferritin, so the method proposed can be of interest in

biomedicine.
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Magnetic properties and heating effect in bacterial magnetic nanoparticles

Milan Timko **, Anezka Dzarova?, Jozef Kovac?, Andrzej Skumiel ®, Arkadiusz Jozefczak",
Tomasz Hornowski®, Hubert Gojzewski “9, Vlasta Zavisova?, Martina Koneracka?, Adriana Sprincova?,
Oliver Strbak ?, Peter Kopcansky ¢, Natalia Tomasovicova *

* Institute of Experimental Physics, Slovak Academy of Sciences, Watsonova 47, 040 01 Kosice, Slovakia
® Institute of Acoustics, Adam Mickiewicz University, Umultowska 85, 61-614 Poznan, Poland

¢ Institute of Physics, Poznari University of Technology. Nieszawska 13A, 60-965 Poznan, Poland

9 Max Planck Institute for Polymer Research, Ackermannweg 10, 55128 Mainz, Germany

ARTICLE INFO ABSTRACT

Available online 21 February 2009 A suspension of bacterial magnetosomes was investigated with respect to structural and magnetic
Keywords: properties and hyperthermic measurements. The mean particle diameter of about 35 nm was confirmed
Magnetospirillum sp. strain AMB-1 by transmission electron microscopy (TEM), X-ray and magnetic analysis. The X-ray powder diffraction
Biomineralization peaks of magnetosomes fit very well with standard Fe;0,4 reflections. The found value for specific
Biological nanoparticle absorption rate (SAR) of 171 W/g at 5kA/m and 750 kHz means that magnetosomes may be considered
Mixnelf)some o as good materials for the biomedical applications in hyperthermia treatments. Moreover, they have
Magnetic characterization biocompatible phospholipid membrane.

Hyperthermia © 2009 Elsevier B.V. All rights reserved.

SQUID magnetometer
X-ray diffraction
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The found values for the SAR of 171 W/g at 5 kA/m and 841 W/g at 10 kKA/m.

The existence of biocompatible phospholipidic membrane around magnetosomes and the
obtained SAR values show that magnetosomes may be considered as good materials for the
biomedical applications in hyperthermia.
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Structural changes in the 6CHBT liquid crystal doped with spherical, rodlike,
and chainlike magnetic particles

Peter Kopcansky, Natdlia TomaSovicovd, Martina Konerack4, Vlasta ZaviSova, Milan Timko,
AneZka DZarové, and Adriana Sprincova™
Institute of Experimental Physics, Slovak Academy of Sciences, Watsonovd 47, 04001 Kosice, Slovakia

Néndor Eber, Katalin Fodor-Csorba, Tibor Téth-Katona, and Aniko Vajda
Research Institute for Solid State Physics and Optics, Hungarian Academy of Sciences, H-1525 Budapest, P. O. Box 49, Hungary

Jan Jadzyn
Institute of Molecular Physics, Polish Academy of Sciences, 60179 Poznan, Poland
(Received 13 March 2008; published 3 July 2008)

In this work the 4-(trans-4'-n-hexylcyclohexyl)-isothiocyanatobenzene (6CHBT) liquid crystal was doped
with differently shaped magnetite nanoparticles. The structural changes were observed by capacitance mea-
surements and showed significant influence of the shape and size of the magnetic particles on the magnetic
Fréedericksz transition. For the volume concentration ¢=2 X 10~* of the magnetic particles, the critical mag-
netic field was established for the pure liquid crystal, and for liquid crystals doped with spherical, chainlike,
and rodlike magnetic particles. The influence of the magnetic field depends on the type of anchoring, which is
characterized by the density of anchoring energy and by the initial orientation between the liquid crystal
molecules and the magnetic moment of the magnetic particles. The experimental results indicated soft anchor-
ing in the case of spherical magnetic particles and rigid anchoring in the case of rodlike and chainlike magnetic
particles, with parallel initial orientation between the magnetic moments of the magnetic particles and director.

DOI: 10.1103/PhysRevE.78.011702 PACS number(s): 61.30.Gd, 61.30.Hn, 75.50.Mm
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Temperature sensors location

No. Description R [mm] o [°] H [mm]
T1 Outer side of winding (up) 65 225 70
T2 Outer side of winding (down) 65 45 23
T3 Inner side of winding (up) 23 160 67
T4 Inner side of winding (down) 23 320 23
T5 Transformer’s core (up) 50 195 62
T6 Transformer’s core (down) 50 20 28
T7 Inner pillar (up) 11 85 45
T8 Inner pillar (down) 11 270 10
T9 Plastic support of winding (up) 46 160 85
T10 Outer side of container 73 270 45
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Experimental results for ITO 100

MF based on oil
oil ITO100 TTO100

Room temperature - PC 23,3 23,3
Room temperature - real 27 27
Outer side of winding (up) 63,01 58,63

25.3.2010
TR with polyuretan

Room temperature - PC 23,3
Outer side of winding (down) 61,36 58,88

Inner side of winding (up) 62,92 59,11
Inner side of winding (down) 61,17 58,65
Transformer’s core (up) 65,56 61,47
Transformer’s core (down) 62,98 60,09
Inner pillar (up) 56,10 52,40

Inner pillar (down) 55,63 52,70
Plastic support of winding (up) 63,63 60,02
Outer side of container 54,03 50,02

Room temperature - real 27

Primary winding 76,77

Secondary winding

Core

Quter side container

AT oll AT MF

] ] . 19.2
Primary winding 14.7 17.8
.. 10.1
Secondary winding 5.5 8.95
26.4
Core 20.9 24.4
5.1

Outer side container 0.9 4.9
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polymer nanospheres loaded by Indomethacin for anti-inflammatory therapy. MISM 2005: 3rd
Moscow International Symposium on Magnetism, June 26-30, 2005, Moscow, Russia. Ed. N. Perov.
In Journal of Magnetism and Magnetic Materials. Vol. 300, no. 1 (2006), p. 191 14


http://www.scopus.com/search/submit/author.url?author=Zavisova+V.&origin=resultslist&authorId=6508090095
http://www.scopus.com/search/submit/author.url?author=Zavisova+V.&origin=resultslist&authorId=6508090095
http://www.scopus.com/search/submit/author.url?author=Zavisova+V.&origin=resultslist&authorId=6508090095
http://www.scopus.com/search/submit/author.url?author=Zavisova+V.&origin=resultslist&authorId=6508090095
http://www.scopus.com/search/submit/author.url?author=Koneracka+M.&origin=resultslist&authorId=8304569600
http://www.scopus.com/search/submit/author.url?author=Koneracka+M.&origin=resultslist&authorId=8304569600
http://www.scopus.com/search/submit/author.url?author=Koneracka+M.&origin=resultslist&authorId=8304569600
http://www.scopus.com/search/submit/author.url?author=Koneracka+M.&origin=resultslist&authorId=8304569600
http://www.scopus.com/search/submit/author.url?author=Muckova+M.&origin=resultslist&authorId=6603600895
http://www.scopus.com/search/submit/author.url?author=Muckova+M.&origin=resultslist&authorId=6603600895
http://www.scopus.com/search/submit/author.url?author=Muckova+M.&origin=resultslist&authorId=6603600895
http://www.scopus.com/search/submit/author.url?author=Muckova+M.&origin=resultslist&authorId=6603600895
http://www.scopus.com/search/submit/author.url?author=Kopcansky+P.&origin=resultslist&authorId=7003616265
http://www.scopus.com/search/submit/author.url?author=Kopcansky+P.&origin=resultslist&authorId=7003616265
http://www.scopus.com/search/submit/author.url?author=Kopcansky+P.&origin=resultslist&authorId=7003616265
http://www.scopus.com/search/submit/author.url?author=Kopcansky+P.&origin=resultslist&authorId=7003616265
http://www.scopus.com/search/submit/author.url?author=Tomasovicova+N.&origin=resultslist&authorId=6508245255
http://www.scopus.com/search/submit/author.url?author=Tomasovicova+N.&origin=resultslist&authorId=6508245255
http://www.scopus.com/search/submit/author.url?author=Tomasovicova+N.&origin=resultslist&authorId=6508245255
http://www.scopus.com/search/submit/author.url?author=Tomasovicova+N.&origin=resultslist&authorId=6508245255
http://www.scopus.com/search/submit/author.url?author=Lancz+G.&origin=resultslist&authorId=24173371500
http://www.scopus.com/search/submit/author.url?author=Lancz+G.&origin=resultslist&authorId=24173371500
http://www.scopus.com/search/submit/author.url?author=Lancz+G.&origin=resultslist&authorId=24173371500
http://www.scopus.com/search/submit/author.url?author=Lancz+G.&origin=resultslist&authorId=24173371500
http://www.scopus.com/search/submit/author.url?author=Timko+M.&origin=resultslist&authorId=8534057000
http://www.scopus.com/search/submit/author.url?author=Timko+M.&origin=resultslist&authorId=8534057000
http://www.scopus.com/search/submit/author.url?author=Timko+M.&origin=resultslist&authorId=8534057000
http://www.scopus.com/search/submit/author.url?author=Timko+M.&origin=resultslist&authorId=8534057000
http://www.scopus.com/authid/detail.url?authorId=26432281200&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26432281200&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26432281200&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26432281200&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26431755700&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26431755700&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26431755700&eid=2-s2.0-64249105160
http://www.scopus.com/authid/detail.url?authorId=26431755700&eid=2-s2.0-64249105160
http://www.scopus.com/search/submit/author.url?author=Fabian+M.&origin=resultslist&authorId=15828872700
http://www.scopus.com/search/submit/author.url?author=Fabian+M.&origin=resultslist&authorId=15828872700
http://www.scopus.com/search/submit/author.url?author=Fabian+M.&origin=resultslist&authorId=15828872700
http://www.scopus.com/search/submit/author.url?author=Fabian+M.&origin=resultslist&authorId=15828872700
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0
http://www.scopus.com/record/display.url?eid=2-s2.0-64249105160&origin=resultslist&sort=plf-f&cite=2-s2.0-64249105160&src=s&imp=t&sid=I1wtAIcvt2gK_zY71_oNPb-%3a450&sot=cite&sdt=a&sl=0

3. Vedecké postavenie Zoznam medzinarodnych konferencii
organizovanych alebo spoluorganizova-nych organizaciou

11th International Conference on Magnetic Fluids, July 23 - 27, 2007
KoSice, Slovakia (group of MF)

Organizacia konferencie JDA 41 - 41émes Journées des Actinides, Stara
Lesna, Slovakia 9-12 April 2011 (Mihalik, Zentkova, Batko, Batkova)

13th Czech and Slovak Conference on Magnetism CSMAG,2007, KoSice,
Slovakia, (Koneracka, Timko, Mihalik, Zentkova)

14th Czech and Slovak Conference on Magnetism CSMAG'10, KoSice,
Slovakia, 6. - 9. 7. 2010 (Koneracka, Timko, Mihalik, Zentkova)

13th & 14th Czech and Slovak Conference on Magnetism, Kosice 2007 a
2010 (Timko, Reiffers, ....)

16. & 17. konferencia eskych a slovenskych fyzikov, Hradec Kralové, CR
2008 a Zilina 2011 (Reiffers, Timko, ....)

Organizacia konferencie JDA 41 - 41émes Journées des Actinides, Stara
Lesna, Slovakia 9-12 April 2011 (Mihalik, Zentkova, Batko, Batkova)

Konferencie slovenskych fyzikov, Bratislava, 2009, B. Bystrica 2010, (Timko)

Pracovné workshopy I-IV pod zastitou Centra Excelentnosti - Centrum
nanokvapalin
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Zoznam pozvanych prednasok na medzinarodnych konferenciach

16. konferencia slovenskych fyzikov, Sept. 2007, Zilina - Od STM mikroskopie ku
kalorimetrickym tunelovacim experimentom (Batko, Batkova)

TIMKO, Milan - DZAROVA, Anezka - KONERACKA, Martina - KOPCANSKY, Peter -
TOMASOVICOVA, Natalia. Magnetic nanoparticles and their application in biomedicine. In 16th
Conference of Czech and Slovak Physicists, September 8-11, 2008, Hradec Kralové :

Kopc€ansky, Peter. How magnetic nanoparticles can influence the sensitivity of liquid crystals to
external magnetic fields. In Workshop ,Smart Fluids and Complex Flows"®, 5-6 June, 2009,
Timisoara, Romania.

Koneracka, Martina. Polymer magnetic nanoparticles for magnetic drug targeting. In Workshop
»omart Fluids and Complex Flows®, 5-6 June, 2009, Timisoara, Romania. Pozvana prednaska.

Timko, Milan. Dielectric properties of transformer oil based magnetic fluids. In Workshop ,Smart
Fluids and Complex Flows", 5-6 June, 2009, Timisoara, Romania.

Kopcansky, Peter - Timko, Milan - TomaSoviCova, Natalia - Koneracka, Martina - ZaviSova,
Vlasta - Dzarova, Anezka - Mitréova, Zuzana - Tomé&o, Ladislav - Eber, N. - Fodor-Csorba, K. -
Toth-Katona, T. - Vajda, A. - Jadzyn, Jan. Ako magnetické nanocCastice ovplyvnuju citlivost
kvapalnych krystalov na magneticke pole. In 17. Konferencia slovenskych fyzikov, Bratislava, 16.
- 19. september 2009

Kopc€ansky, Peter - Koneracka, Martina - Timko, Milan - TomasSovicova, Natalia - Hnati¢, Michal —
Beaugnon, Eric — Chaud, Xavier: The structural transitions in liquid crystals doped with magnetic
particles, Ukrajinsko — Madarske dni pre rozSirenie bilateralnej spoluprace, (u€astnicke krajiny:
Ukrajina, Madarsko, Slovensko, Rumunsko, Bulharsko)



Zoznam domacich oceneni a vyznamenani

Anezka Hashim, Vlasta Zavisova, Zuzana Mitréova, Marianna Bat'’kova —
Schwartzov fond

Anezka Hashim - 2. miesto v sutati prac MVP SFS, 2009

Cena SAV za vysledky dosiahnuté v oblasti Studia cieleného transportu lieciv
pomocou magnetickych nanoc€astic

Recenzie vyznamnych ¢asopisov

Nanotechnology, Phys Rev B E, Eur. J. Phys., IMMM, Int. J. Thermophysics, Acta

Physica Polonica, Journal of Physics: Condensed Matter, ... Projekty RP, narodné
atd.



4. Projekty
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Centrum excelentnosti SAV- Centrum nanokvapalin (2009-2012) %
zodpovedny rieSitel: Peter KopCansky, cca 150 k€ za 4 roky

AGENTURA

“
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VYSKUMU A VYVODJA

APVV 0509-07 - MAGNOLIC - Struktarne prechody v kvapalnych krystaloch dopovanych nanogéasticami
2008 - 2010 Kopé&ansky, 120 k€

APVV-0171-10 METAMYLC Strukturalizaéné javy v systémoch s nano&asticami 2011 — 2014 Kop&ansky,
120 k€

APVV-0742-10 NANOALYS Uginok alyskyrénu viazaného na nanogastice pri experimentalnej hypertenzii,
2011 — 2014 Pechanova-Koneracka, 220 k€

APVV SK-HU 0008-08 Magneticky aktivne anizotropne kvapaliny
zodpovedny rieSitel: Natalia TomasoviCova
2 987,45 EUR

APVV - MVTS: SK-FR- 0022-07 Magnetické nanoCastice pre magneto-optické tenke filmy
zodpovedny rieSitel: Milan Timko
2 655,51 EUR

APVV Sk-PI-0069-09 Akustické a hypertermickeé vlastnosti biokompatibilnych magnetickych kvapalin
zodpovedny rieSitel: Milan Timko
2900 €
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APVV 20-005204 Magnetostrukturne korelacie v nekonvencénych magnetickych materialoch
(zodpovedny riesitel za UEF SAV — Marian Mihalik)

Obdobie realizacie 01/2005-12/2007

Rozpocet projektu: 610 tis. Sk.

Riesitel projektu: PF UPJS

APVT-51-031704 Magnetické vlastnosti a elektronova Struktura zlucenin d- a f-kovov (zodpovedny rieSitel: M.
Reiffers, zastupca M. Mihalik)

Obdobie realizacie: 01/2005 — 12/2007

Rozpocet projektu: 1590 tis. Sk

Partneri projektu: Fakulta humanitnych a prirodnych vied, PreSovska Univerzita, PreSov.

LPP-0270-09 Prirodné vedy pre kazdého

(zodpovedny rieSitel M. Zentkova)

Obdobie realizacie 9/2009-8/2012

Rozpocet projektu: 65900 EUR

Partneri projektu: PF UPJS, Gymnazium sv. Tomasa Akvinského, Gymnazium Exnarova, ZS TrebiSovska 10,
ZS Krosnianska 4

LPP 093-09 Environmenalne nano-aplikacie blizSie k Studentom
(zodpovedny riesSitel M. Zentkova)

Obdobie realizacie 9/2009-8/2012

Rozpocet projektu: 65900 EUR

Partneri projektu: PF UPJS,
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SK-SI1-0032-08 Magnetické nanocCastice s uzitkovymi vlastnostami
(zodpovedny rieSitel — Maria Zentkova)

Obdobie realizacie 1/2009-12/2010

Rozpocet projektu: 5311 EUR

Partneri projektu: Fakulta matematiky a fyziky, Univerzity v Lublani, Slovinsko

Nazov projektu: SK-CZ-11306 Bistabilné molekularne magnetické materialy s uzitkovymi vlastnostiami
(zodpovedny rieSitel — Maria Zentkova)

Obdobie realizacie 01/2006-12/2007

Rozpocet projektu: 72 tis. Sk.

Partneri projektu: FYZIKALNI USTAV, Akademie véd Ceské Republiky, Praha

Nazov projektu: LPP-00-3006 Vedecky inkubator pre ziakov a Studentov

(zodpovedny rieSitel M. Zentkova)

Obdobie realizacie 11/2006-2/2009

Rozpocet projektu: 1 859 tis. Sk.

Partneri projektu: PF UPJS, Gymnazium sv. Tomasa Akvinského, Gymnazium Exnérova, Gymnazium
sv. Edity Stein, ZS Kezmarska, ZS Krosnianska 4, ZS Charkovska 10



Projekty Slovenskej vedeckej grantovej agentury VEGA pre fyziku

VEGA 2/6166/6 Stadium niektorych fyzikalnych procesov v systémoch obsahujucich magnetické
nanocastice v elektromagnetickom poli. Kop&ansky, 13 000 EUR

VEGA 2/0077/09 Vplyv roznych nanocCastic na Strukturne prechody vo feronematikach a na dielektrické
vlastnosti magnetickych kvapalin, KopCansky
26 000 EUR

VEGA 2/0051/09 — Molekularne mechanizmy interakcii nanoCastic magnetitu po internalizacii a akumulacii
v bunkach in vitro, 2009 -2012, Gabelova — Timko

VEGA 2/0057/10 Stadium vybranych silne korelovanych elektrénovych systémov
(zodpovedny riesitel — Marian Mihalik)
RozpocCet projektu: 3x4465 EUR

VEGA 2/7184/27 Magnetostrukturne korelacie vo vybranych materialoch obsahujucich d- a f- prvky
(zodpovedny rieSitel — Marian Mihalik)
Rozpocet projektu: 998 tis. Sk.

VEGA 02/4050/04 Studium kooperativnych javov a silnych elektronovych korelacii vo vybranych systémoch
obsahujucich f-prvky

(zodpovedny rieSitel — Marian Mihalik)

Obdobie realizacie 1/2004-12/2006

Rozpocet projektu: 676 tis. Sk.

Partneri projektu: PF UPJS
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SEVENTH FRAMEWORK
PRl RA MM E

7.RP MNT ERA.Net, MAFINCO-Magnetic fluid-new insulated and cooling medium for power
transformers, Milan Timko
99 582 €

Slovensko-Norsky Blokovy grant: Podpora vedy a vyskumu vo vybranych smeroch vyznamnych pre
Slovensku republiku a EU:

Subory magnetickych nanoc€astic a nanoCasticové membrany pre aplikacie senzoroch

Majkova, Timko

28 273 €

Projekty ziskané na realizaciu experimentov: GHMFL Grenoble, GKSS Research Centre
Geesthacht, Germany, HMI Berlin, PSI Villigen, BNC Budapest,



Agentura
Ministerstva Skolstva SR
= pre Strukturalne fondy EU

OPVaV-2008/2.1/01-SORO: Vyzva 2.1 Podpora sieti excelentnych pracovisk vyskumu a vyvoja ako pilierov
rozvoja regionu a podpora nadregionalnej spoluprace 262 201 200 21

Kooperativne javy a fazové prechody v nanosystémoch s perspektivou vyuzitia v nano- a biotechnologiach.
zodpovedny rieSitel: Peter KopCansky

1159 770,63EUR

OPVaV-2008/2.1/02-SORO: Vyzva 2.1 Podpora sieti excelentnych pracovisk vyskumu a vyvoja ako pilierov
rozvoja regionu a podpora nadregionalnej spoluprace 262 201 200 33

Dobudovanie centra pre kooperativne javy a fazové prechody v nanosystémoch s perspektivou vyuZitia v
nano- a biotechnologiach.

zodpovedny rieSitel: Peter KopCansky

2 540 434,0EUR

OPVaV-2008/2.2/01-SORO: Vyzva 2.2 Prenos poznatkov a technoldgii ziskanych vyskumom a vyvojom do
praxe 262 202 200 05

Vyvoj technologickych postupov magnetickych kvapalin pre biomedicinske aplikacie

zodpovedny rieSitel: Peter KopCansky

497 015,0EUR

OPVaV-2008/2.1/01-SORO: Vyzva 2.1 Podpora sieti excelentnych pracovisk vyskumu a vyvoja ako pilierov
rozvoja regionu a podpora nadregionalnej spoluprace 26220120003

Centrum excelentnosti vykonovych elektronickych systémov a materialov pre ich komponenty

Zodpovedny riesitel za partnera: Milan Timko

97 733,56 €



Agentura
Ministerstva Skolstva SR
= pre Strukturalne fondy EU

OPVaV-2008/2.2/01-SORO: Vyzva 2.2 Prenos poznatkov a technoldgii ziskanych vyskumom a vyvojom do
praxe 262 202 200 61

Nové materialy a technoldgie pre energetiku, P. Diko

216 750 €

OPVaV-2008/2.1/01-SORO: Vyzva 2.1 Podpora sieti excelentnych pracovisk vyskumu a vyvoja ako
pilierov rozvoja regidonu a podpora nadregionalnej spoluprace 26220120046

Centrum excelentnosti vykonovych elektronickych systémov a materialov pre ich komponenty Il

M. Timko

22 231 €

SF EU, vyzva 2.1: Extrém — Centrum pokrogilych fyzikalnych $tudii v extrémnych podmienkach,
Skyba/Feher, 2009-2010, 1,5 M€/2 pre UEF

SF EU, vyzva 2.1a: Dobudovanie Centra pokrog&ilych fyzikalnych $tudii v extrémnych podmienkach,
Skyba/Feher, 3 M€/2 pre UEF

SF EU, vyzva 1.2 - Inovativne formy vzdelavania (Zentkova)

SF EU, vyzva 5.1: Podpora infrastruktary vysokych $kol (a SAV) za Géelom zlepsenia podmienok
vzdelavacieho procesu



Agentira
Ministerstva Skolstva SR
o~ pre strukturalne fondy EU

Nazov projektu: ITMS: 26110230034 Edukadné fyzikalne centrum UEF SAV
(zodpovedny rieSitel — Maria Zentkova)
Obdobie realizacie 9/2010-6/2013
Rozpocet projektu: 616000 EUR
Aktivita: 1.2. Podpora mobility doktorandov, postdoktorandov a pracovnikov UEF
(zodpovedny rieSitel — Maria Zentkova)
Aktivita: 2.1. Prenos poznatkov prostrednictvom vyukovych Specializovanych
kurzov a pravidelnej ,Jesenna $koly UEF



5. Doktorandské studium:

Vlasta ZaviSova, Anezka Dzarova-Hashim, Marianna Batkova,
Gabor Lancz, Martina Kubovéikova, Matus Mol&an, Lucia Melnikova,

Michal Rajnak, Marek Antonak, Jana Lazurova

Lucia Valova, Oliver Strbak, Pavol Hrab&ik — extérna forma

Obhajoby PhD prac

Vlasta ZaviSova-2009, Anezka Dzarova-Hashim-2010, Marianna Batkova-2008,
Gabor Lancz-2011,

Lucia Valova-2011, Oliver Strbak-2010



6. Vystupy do spolo¢enskej praxe

Priprava a studium magnetickych kvapalin na baze transformatorovych olejov s vhodnymi
vlastnostami pre ich aplikacie vo vykonovej elektrotechnike ako izolacné a chladiace médium

Priprava magneticky znaCenych lieCiv pre ich cieleny transport pri lieCbe onkologickych ochoreni



7. Popularizacia :

Vystupy : reprezentant Slovenska na Piknik Naukowy , Varsava , 2010, 2011

2011 Cena SAV za popularizaciu Projekt Vedecky inkubator -jeden z 3 ocenenych projektov UEF SAV
Prednasky na konferenciach a seminare (napr. GIREP EPEC —Frontiers in Physics Education), 4 obhajené
diplomové prace , 2 bakalarske prace, 3 prace SVOC, 5 $tudentskych vedeckych konferencii, metodické listy

pre prvy stuperi ZS, pdvodny komiks o povrchovom napiti, studentske projekty realizované v nasich
Iaboratorlach Noc Vyskumnikov '

Fiiiiha! Ako to,
Ze som sa
nepotopila?




N =

Popularizacia — projekty :

LPP 003006 Vedecky inkubdtor pre Ziakov a studentov , 2006-2009

LPP 027009 Science - user friendly (SUSY), 2009-2012

LPP 09309 Nanomateridaly pre environmentdlne aplikdcie: buducnost je v
rukdch studentov , 2009-2012

LPP 012409 Nebojte sa fyziky , 2009-2012



6. 5. 2009 - FESTIVAL FYZIKY 09 a 3. 5. 2010 - FESTIVAL VEDY SAV- Magnetické kvapaliny — vizualne
prezentacie a prednasky
popularizacia pre verejnost — AlZbetina ul. v KoSiciach
v spolupraci s projektom APVV Hodina vedy, www.hodinavedy.sk

V ramci popularizacného projektu APVV LPP-0200-07 Hodina vedy bola 10. juna 2009 realizovana prednaska -
Magnetické kvapaliny - doc. RNDr. Peter KopCansky, CSc.
Popularizacia pre verejnost’ - prednaska

V Tyzdni vedy 2.11.- 6.11. 2009 UEF SAV organizoval Dni otvorenych dveri, kde sa riesitelia projektu vyznamne
podielali na popularizacii vedy a prezentovali tiez vysledky ziskané pri rieSeni projektu.

5.11. - 8.11. 2009 - Incheba — prezentacia centier excelentnosti v ramci vystavy Tyzden vedy a techniky na
Slovensku
prezentované témy:
- Modernizacia laboratéria pre pripravu magnetickych nanoCastic pre biologické a technické aplikacie
- Vybudovanie lokalneho klastra viacjadrovych pocitaCov so zameranim na paralelné spracovanie dat a
vykonanie teoretickych vypoctov pre nanomaterialy
- Dobudovanie laboratdria pre Studium strukturnych fazovych prechodov vo feronematikach
- Vybudovanie laboratdéria na pripravu a izolaciu nanocCastic presného zlozenia
- Obnova laboratéria na studium peptidovych nanoagregatov - identifikacia terapeutik amyloidnych choréb a
pouzitie v bionanotechnologiach

Clanok uverejneny v gasopise QUARK
A. Dzarova, M. Timko, P. KopCansky: Magnetozomy (bakterialne magnetické nanocCastice)



2009- Festival fyziky (prilozené ilustra¢né foto)
2010- Noc vyskumnikov




Den otvorenych dveri



8. Infrastruktura a personalny rozvoj

Vedecki pracovnici VS &Technicki pracovnici
Marian Mihalik Maria Sabadkova

Maria Zentkova Katarina PauloviCova
lvan Batko Angela Lencsesova

Marianna Batkova
Slavomir Mata$s

Martina Koneracka

Zuzana Mitréova

Vlasta ZaviSova

Natalia TomaSoviCova
Anezka Hashim

Martin Vavra

Milan Timko

Peter KopCansky —hostujuci

Doktorandi Martina Kubovcikova, Matus Mol¢an, Lucia Melnikova,
Michal Rajiak, Marek Antonak, Jana Lazurova



Technologické laboratérium — priprava keramik oxidov 3d kovov , intermetalickych
zluc€enin

Predpokladané vyuzitie zariadenia:

Jednooblukova pec je urCena na tavenie kovov v inertnej
atmosfére ako aj odlievanie tyciek dlhych 3 cm a ich

| nasledné spajanie do dizky 6 a7 8 cm pre potreby
zonalneho tavenia.

Dalsie inStalované zariadenia :

*  Muflova pec

* Trubicovad pec s vymenitelnou atmosférou a vakuom,
model GSL 1600X-50

Neinstalované:

Jednooblikova pec * Opticka pec - na pripravu monokrystalov metédou

zondalneho tavenia- DODANA BUDE JANUAR 2012




Merania na MPMS SQUID magnetometri v tlakovej
komorke

Hydrostaticky tlak do 1.2 GPa




Nanolaboratérium (vybudované v ramci projektu EXTREM,
dobudovavané v ramci EXTREM lII)
Za UEF SAV - |.Batko, M. Batkova
Za PF UPJS — V. Komanicky, T. Samuely

Predtym - Aparatura na realizaciu kalorimetrickych tunelovych experimentov (Batkovci)




Ten isty pohlad (kde boli kalorimetrické tunelové exp.) po vybudovani
Cistych priestorov:
B — Magnetrénova naprasovacka (AJA International, USA) (Projekt
EXTREM)




C - Atdmovy silovy mikroskop (AFM) model ICON (VEECO, USA — teraz BRUKER)
(Pdvodne tam bol IC spektrometer)
VyuZzitie:
Studie topoldgii povrchov (v $pecifickych pripadoch az do rozlisenia molekul az

atomov)

Pokrokové metodiky: MFM, Kelvinova sondova mikroskopia (mapovanie vystupnej

prace povrchov)
Nanofabrikacie: Skrabanie do povrchu, lokalna anodicka oxidacia (oxidovanie
povrchom pomocou hrotu AFM mikroskopu)




D — Kontaktovacka (TPT, Nemecko)
Vyuzitie: Vytvaranie kvalitnych a preciznych spojov (momentalne
zlatym vodicom hrubky 25 um) pomocou zvarania ultrazvukom




Chemicko-fyzikalne laboratérium — poévodny stav




Chemicko-fyzikalne laboratérium — novy stav







IC spektrometer FTLA 2000, ATR diamant, ATR ZnSe — meraci rozsah 400-4000 cm — na kvalitativnu
analyzu syntetizovanych vzoriek
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Opticky mikroskop Long range QM 100 MK Illl — pracovny rozsah 15-35 cm




Lyofilizator
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Ultracentrifugaéné zariadenie SORVALL DISCOVERY MI120SE - umoZznhujuce diferenciaciu
nanocastic podla velkosti v zavislosti od rézneho g, rozsah az do 250 000 rpm.




Malvern Zetasizer Nano ZS - charakterizacia pripravenych nanocastic -urCenie distribucie velkosti
nanocCastic v rozsahu 0,6 nm - 6 mikrometrov , meranie molekulovych hmotnosti od 1 kDa do 20000 kDa,
meranie zetapotencialu, urCenie stability koloidnej suspenzie, stanovenie izoelektrického bodu v koloidnej

suspenzii

Malvern




Ultravahy

MERANIE NA UVIVIS SPEKGRO 40

Horiba- rozmerova distribucia in situ




AC Susceptometer DYNOMAG

The frequency range is from 1 Hz up to
200 kHz with a resolution in magnetic
moment of 3.10-11 Am2 or in volume
susceptibility 4.10-7 (Sl-units) at 1 kHz and
excitation amplitude of 0.5 mT.

I 1 1 1

Real part

Excitation coil
AC source

Detection coil system

Sample

Complex magnetic susceptibility

Frequency (Hz)



