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Magnetic Oxides and related topics
1 - 1 – Characterization of rust layers

formed on carbon steels submitted to total im-
mersion tests in NaCl solutions

Pérez, F.R.,1 Barrero, C.A.,2 Arnache, O.,2 Sánchez,
L.C.,2 Garćıa, K.,3 and Ṕerez, M.4

1Grupo deÓptica y Espectroscopı́a, Universidad Pontificia
Bolivariana, Medelĺın. Grupo de Estado Śolido, Universidad de
Antioquia, Medelĺın.
2Grupo de Estado Śolido, Universidad de Antioquia, Medellı́n.
3Instituto de Qúımica, Universidad de Antioquia, Medellı́n.
4Grupod e Materiales, Universidad Nacional de Colombia Sede
Medelĺın, Medelĺın.

Coupons of low carbon steels were submitted to total
immersion tests in 0.2M of NaCl solutions, during 1.9,
7 and 14 days. A study of the composition of the ad-
herent (AR) and nonadherent (NAR) rusts by means of
Mössbauer spectroscopy (MS) and diffuse reflectance in-
frared Fourier transform (DRIFT), is presented. The mor-
phology of the rusts was analyzed through scanning elec-
tronic microscopy (SEM). In addition, the corrosion rates,
measured by the gravimetric method, are presented. The
experimental results revealed the presence of magnetite,
goethite, lepidocrocite and akaganeite in the AR samples.
In the 1.9 and 7 days NAR samples, lepidocrocite and
superparamagnetic goethite were found, while in the 14
days samples, non stoichiometric magnetite was addition-
ally found. The parametermissing, which measures the
amount of corroded iron that completely converts into AR,
was calculated for all immersion times. Finally, the effects
of the immersion times and the grain sizes of the corrosion
products on the corrosion rates were also investigated.

1 - 2 –Exchange bias effect in nanogranu-
lated composites of antiferromagnetic super-
conductros and ferromagnetic manganite

Uribe Laverde, M.A.,1 Land́ınez T́ellez,
D.A.,1 and Roa-Rojas, J.1

1Grupo de F́ısica de Nuevos Materiales, Departamento de
Fı́sica, Universidad Nacional de Colombia, AA 14490, Bogotá
DC, Colombia

We report the synthesis, crystallographic character-
ization and magnetic response ofRuSr2GdCu2O8 −
La0.67Sr0.33MnO3 composites. Separated compounds of
RuSr2GdCu2O8 andLa0.67Sr0.33MnO3 were solid-reacted
from powder precursors. Transport measurements of
RuSr2GdCu2O8 were effectuated by electrical resistivity.
It was observed that for a critical temperature of 39 K this
material experiments a superconducting transition. Mag-
netization curves evidenced a paramagnetic to antiferro-
magnetic transition with Ńeel temperature of 132 K. This
material was mixed with ferromagneticLa0.67Sr0.33MnO3
to form a 50% volumetric composite. Structural charac-
terization was performed by using the x ray diffraction

technique. Results show that there is not chemical reac-
tion betweenRuSr2GdCu2O8 andLa0.67Sr0.33MnO3 com-
pounds. Magnetic response of composites was performed
by measurements of magnetization as a function of applied
magnetic field. Hysteretic behavior for low magnetic fields
below the Ńeel temperature of antiferromagnetic material,
reveal an asymmetry of the hysteresis curves, which is
characteristic of the exchange bias effect. For strong mag-
netic fields the ferromagnetic character is dominant and the
asymmetry disappears.

This work was partially supported by Colciencias on the
project No. 1101-06-17622 and Centro de Excelencia en
Nuevos Materiales, under the contract No. 043-2005.

1 - 3 – Synthesis and structural order-
ing of a potential ferromagnetic material
Bi2CrCuO6

Ortiz-Diaz, O.,1 Maduẽno, Q.,1 Land́ınez T́ellez,
D.A.,1 and Roa-Rojas, J.1

1Grupo de F́ısica de Nuevos Materiales, Universidad Nacional
de Colombia, Bogotá, Colombia

A new complex perovskite oxide Bi2CrCuO6 (BCCO)
has been synthesized by solid state reaction method. X–ray
diffraction measurements and Rietvekd analysis revealed
that a new material has a structure characteristic of mono-
clinic A2BB′O6 perovskite family. Furthermore, composi-
tional analysis of BCCO was performed by energy disper-
sive X–ray (EDX) measurements, which showed that there
is no impurity traces. BCCO was predicted as a promising
candidate to ferromagnetic material byab initio density
functional theory study (Y. Urataniet. al., Physica B383
9–12 (2006)).

1 - 4 –Electrical and percolative behaviour
of Ba2NdZrO 5.5–YBa2Cu3O7−δ composites
Tovar, H.,1 Ortiz-Diaz, O.,2 Land́ınez T́ellez,
D.A.,2 and Roa-Rojas, J.2

1Universidad de la Amazonı́a, Florencia, Caquet́a, Colombia
2Grupo de F́ısica de Nuevos Materiales, Universidad Nacional
de Colombia, Bogotá, Colombia

We have synthesized an insulator material Ba2NdZrO5.5
(BNZO), which was found, by X–ray diffraction analy-
sis, chemically non reacting with YBa2Cu3O7−δ (YBCO)
superconductor material. These materials form a sys-
tem where the particles of superconductor and insulator
materials are found coexisting in a composite with two
separate phases. We have prepared several samples of
BNZO–YBCO composites with differents volumetric frac-
tion (Vol %) of YBCO. We have performed resistivity mea-
suremts, at room temperature, in function of Vol % of
YBCO in these composites. The results are studied and
discussed in the frame of the percolation theory.
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1 - 5 – Preparation of magnetic and con-
ductive Ni-Gd ferrite-polyaniline composite
Aphesteguy, J.C.,1 Bercoff, P.G.,2 and Jacobo, S.E.1

1LAFMACEL, Fac.de Ingenierı́a, Universidad de Buenos Aires
2FAMAF, Universidad Nacional de Ćordoba

In this work the addition of Gd in the structure of
nickel ferrites obtained from mixed Gd, Fe and Ni cit-
rates has been investigated in order to explore the pos-
sibility of Gd for Fe substitution in the solids. Particles
of NiFe1.95Gd0.05O4 were coated with polyaniline (PANI)
during the in situ polymerization of aniline in aqueous so-
lution. Different ratios aniline/ferrite were selected in or-
der to study magnetic and conductivity properties with in-
creasing fraction of PANI. Transmission electron micro-
scope reveals a core-shell structure with particle size near
50 nm. The PANI-ferrite composites were characterized
by XRD and IR spectroscopy. The changes of the magnetic
and conductive properties after polyaniline coating were
investigated. The introduction of Ni-Gd ferrite nanopar-
ticles significantly affects the conductivity and magnetic
properties of resultant ferrite-polyaniline nanocomposites.
Upon polyaniline coating, both the conductivity and the
blocking temperature decrease. The coercivity is almost
unchanged, while the saturation magnetization drastically
decreases. The prepared solids are suitable to be used in
electronic devices.

1 - 6 –Morin Transition and memory effect
of ball-milled and annealed hematite
Bercoff, P.G.,1, 2 Bertorello, H.R.,1, 2 and Oliva, M.I.1

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba
2Conicet

Fine particles of hematite (mean size 60 nm) were pro-
duced by ball-milling a mixture of hematite and pure Fe
and annealing at 1000◦C. XRD and M̈ossbauer spec-
troscopy show that onlyα−Fe2O3 is present in the final
product, with lattice and M̈ossbauer parameters that corre-
spond to crystalline hematite.

ZFC and FC magnetization measurements were per-
formed from 5 to 300 K, at different applied fields. Two
magnetic regimes were observed: one with a low temper-
ature Morin transition atTM1= 97 K and another one at
TM2 ∼ 250 K. The high temperature transition shows a
hysteretic behavior as the FC curve has a lowerTM2 than
the ZFC curve. This unusual behavior for hematite is at-
tributed to a bimodal volume distribution of particles. The
role of interacting volumes is also taken into account to
describe the observed results.

The memory effect is clearly observed in magnetic mea-
surements that start from different remanence states and
explained as dependent on the magnetic ordering of the
particles.

1 - 7 – Large magnetocaloric effect in
La1−xAgyMnO3 manganites at room temper-
atures
Gamzatov, A.G.,1 Aliev, A.M.,1 Batdalov,
A.B.,1 Aliverdiev, A.A.,1 Mel’nikov, O.V.,2

and Gorbenko, O.Yu.2

1Institute of Physics, Dagestan Scientific Center, RAS,
Makhachkala, Dagestan, Russia
2Moscow State University, Moscow, Russia

In recent years, magnetic materials exhibiting the so-
called magnetocaloric effect (MCE) in the vicinity of room
temperature have received much attention in view of their
possible practical applications. The idea of creating a solid
state cooler capable of operating in the vicinity of room
temperature is highly attractive. For this reason, there is
an extensive search for new materials suited for solid-state
cooling machines working in this temperature range. Per-
ovskite like manganites, in which the MCE is quite strong
and occurs in the vicinity of room temperature, are also
among the candidate materials.

In this paper we present the results of investigation of
the thermal and magnetic properties (specific heat, ther-
mal conductivity, thermal diffusivity, magnetocaloric ef-
fect) of silver-doped manganites of the La1−xAgyMnO3
system. A series of La1−xAgyMnO3 manganites were pre-
pared (with x=0.1; 0.15; 0.2 and y=0.1; 0.15; 0.2) cor-
respondingly to systematically study the effect of substi-
tution on thermal and magnetic properties. The tempera-
ture dependences of the magnetocaloric effect are investi-
gated by direct measurements. The specific heat and ther-
mal diffusivity were measured by ac-calorimetry method,
and thermal conductivity was estimated as their product.
Anomalies observed on the temperature dependences of
all measured parameters. Giant temperature changes with
magnetic field change are found. Using magnetocaloric
effect and specific heat data the magnetic entropy changes
∆Smag are estimated for all studied samples. The tem-
peratures of magnetocaloric effect maximums are close to
room temperatures. The maximal value of MCE observed
for La0.8Ag0.15MnO3 manganite and is equal to∆S=5.7
J/kg K at magnetic field change of∆H=2.6 T. The relations
between technologies of a sample preparation and thermal
and magnetic properties are analyzed.

1 - 8 – Half-metallic behavior and elec-
tronic structure of Sr 2CrMoO 6 magnetic sys-
tem
Bonilla, C.M.,1 Arbey Rodŕıguez, J.,2 Vera López, E.,3

Land́ınez T́ellez, D.A.,1 and Roa-Rojas, J.1

1Grupo de F́ısica de Nuevos Materiales, Departamento de
Fı́sica, Universidad Nacional de Colombia, Bogotá DC,
Colombia
2Grupo de F́ısica de la Materia Condensada, Departamento de
Fı́sica, Universidad Nacional de Colombia, Bogotá DC,
Colombia
3Grupo de Superficies, Electroquı́mica y Corrosíon, Escuela de
Fı́sica, Universidad Pedaǵogica y Tecnoĺogica de Colombia,
Tunja, Colombia
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Complex perovskite materials with the A2BB’O6 for-
mula have been recently studied because of their peculiar
magnetic and electronic properties. The origin of mag-
netism in the double perovskite Sr2FeMoO6 brought these
properties again into discussion. Recently a new interac-
tion mechanism was proposed by Sarma [1], according to
this mechanism the hybridization of 3d and 2p levels of Mo
with the 3d Fe levels are responsible for the half-metallic
behavior of Sr2FeMoO6. We report here on LAPW ab
initio calculations within the Spin Local Density Approx-
imation (SLDA) to DFT for another double perovskite,
namely, Sr2CrMoO6. Our results show that this is also a
half-metallic system. We correlate our results with an ex-
tension of the recent model proposed by Sarma to explain
the conduction mechanism in this compound.

[1] D.D. Sarma, Sugata Ray, Chem. Sci.113, 515
(2001).

This work was partially supported by Colciencias on the
project No. 1101-06-17622, contract 280-2005 and Centro
de Excelencia en Nuevos Materiales, contract No. 043-
2005.

1 - 9 –Nanostructuration and pressure ef-
fects on manganites
Acha, C.,1 Garbarino, G.,1 and Leyva, A.G.2

1Laboratorio de Bajas Temperaturas, Depto. de Fı́sica,
FCEN-UBA, Pabelĺon I, Ciudad Universitaria, C1428EHA
Buenos Aires, Argentina
2Depto. de F́ısica, CAC-CNEA, Gral. Paz 1499, (B1650) San
Martı́n, Buenos Aires, Argentina

We have measured the pressure sensitivity of magnetic
properties on La5/8−yPryCa3/8MnO3 nanostructured pow-
ders. Samples were synthesized following a microwave as-
sisted denitration process and a final heat treatment at dif-
ferent temperatures to control the grain size of the samples.
A span in grain diameters from 40 nm to 1200 nm was
obtained. Magnetization curves as a function of tempera-
ture and hysteresis loops were measured following differ-
ent thermomagnetic histories. AC susceptibility as a func-
tion of temperature was also measured at different hydro-
static pressures (up to 1 GPa) and for different frequencies.
Our results indicate that the nanostructuration plays a role
of an internal pressure, producing a structural deformation
with similar effects to those obtained under an external hy-
drostatic pressure.

1 - 10 – Electronic and magnetic prop-
erties of the charge disproportionated per-
ovskite YNiO3

Vildosola, V.1 and Weht, R.1

1Department of Physics - CNEA and CONICET Avda General
Paz y Constituyentes 1650 - San Martı́n - Argentina

Transition metal oxides are currently a high interest-
ing topic due to the strong connection among their struc-
tural, electronic and magnetic properties. In particular, the
metal-insulator transition in some of them have been the

subject of an intense debate in the last years. Recently, it
has been observed that the perovskiteYNiO3 presents si-
multaneous metal-insulator and structural transitions. This
structural transition generates two kinds of Ni atoms with
different charges and magnetic moments. Up to now, there
were no theoretical work that was able to reproduce this
magnetic structure. In this work, we study several possi-
ble magnetic configurations usingab initio calculations by
analyzing their total energies and electronic properties.

1 - 11 –Mössbauer and FP-LAPW study
of Fe-doped TiO2 and SnO2

Cabrera, A.F.,1 Errico, L.A.,1 Mudarra Navarro,
A.M.,1 Rodŕıguez Torres, C.E.,2 Renteŕıa, M.,1

Sánchez, F.H.,3 and Weissmann, M.4

1Departamento de F́ısica, Fac. de Cs. Exactas, Universidad
Nacional de La Plata, C.C. 67, 1900, La Plata, Argentina.
2Departamento de F́ısica, Fac. Cs. Exactas, UNLP. IFLP
(Conicet)
3Departamento de F́ısica, Facultad de Ciencias Exactas,
Universidad Nacinal de La Plata.
4Depto. de F́ısica, Comisíon Nacional de Enerǵıa Atómica,
Avda. del Libertador 8250, 1429, Bs. As., Argentina.

During the last years the study of transition metal-doped
TiO2 and SnO2 semiconductors has become a topic of in-
terest, not only because of the many current industrial ap-
plications of these materials, as for example in catalysis,
but also because of their potential use in spintronic devices.

There is a great deal of new experimental and theoretical
work on these TM-doped systems (TM= Mn, Co, Fe, Ni,
Cu), focused on their magnetic properties. In the case of
Fe doping, M̈ossbauer studies were performed in order to
elucidate the local atomic structures associated to the ob-
served interactions. Despite the several reports published
on quadrupole splitting data, a unique consensus on the
hyperfine parameters associated to Fe substitutional in the
rutile structure has not been achieved yet. Several ques-
tions remain open concerning the Fe location in the host
structure, and/or the short range order around impurities,
as well as the assignment of the observed hyperfine inter-
actions.

In 2002 we demonstrated the capability of the ab ini-
tio full potential linearized augmented plane waves (FP-
LAPW) method to predict the hyperfine parameters at
impurity sites. Following this approach, in this work
we present a comparative experimental Mössbauer spec-
troscopy and theoretical FP-LAPW calculations of the hy-
perfine parameters at Fe impurity in the rutile phase of
TiO2 and SnO2.
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1 - 12 – Magnetic behavior of one-
dimensional cobaltite SrxBa1−xCoO3
(x < 0.5)
Botta, P.M.,1 Pardo, V.,1 De la Calle, C.,2 Baldomir,
D.,1 Alonso, J.,2 and Rivas, J.1

1Departamento de F́ısica Aplicada, Universidade de Santiago
de Compostela, Campus Sur, E-15782 Santiago de Compostela,
Spain
2Instituto de Ciencias de Materiales de Madrid, CSIC,
Cantoblanco 28049, Madrid, Spain

The system BaCoO3 has recently received consider-
able attention because of their interesting magnetic prop-
erties [1,2]. These are related to its uncommon crystalline
structure, which consists in hexagonally ordered chains of
CoO6 face-sharing octahedra, running along the c direc-
tion. The Co-Co distance along this axis is much shorter
than between the chains, giving the structure a strong 1D
character, while the triangular arrangement of these chains
gives rise to the hexagonal structure. The isoelectronic
substitution of Ba by Sr decreases the separation between
the chains, changing the magnetic interactions. The hexag-
onal crystalline structure remains up to doping levels of
0.5.

Recent experiments on this system showed a competi-
tion between antiferromagnetic and ferromagnetic inter-
actions [1,2]. However, theoretical studies [3,4] suggest
the ground state is formed by ferromagnetic droplets of a
nanometric size embedded in a non-ferromagnetic matrix,
which is the signature of intrinsic nanoscale phase separa-
tion.

In this work, for further understanding the magnetism
of SrxBa1−xCoO3, dc and ac magnetic susceptibilities at
low applied fields as a function of temperature were mea-
sured. Powders with x ranging 0.1-0.5 were prepared by
a citrate technique, using thermal treatments under high
oxygen-pressure. dc susceptibility curves show a clear
maximum, which appears at lower temperatures for higher
applied fields. This behavior is typical for a fine-particle
magnetic system with a blocking temperature, TB. ac sus-
ceptibility measurements confirm this magnetic response
and also provide information about the thermal relaxation
of the ferromagnetic clusters. The effect of doping with Sr
on the phase separation phenomenon is discussed.

[1] K. Yamaura, H. Zandbergen, K. Abe, and R. Cava,
J. Solid State Chem.146(1999) 96.

[2] J. Sugiyama, H. Nozaki, J.H. Brewer, E.J. Ansaldo,
T. Takami, H. Ikuta and U. Mizutani, Phys. Rev. B72
(2005) 064418.

[3] V. Pardo, J. Rivas, D. Baldomir, M. Iglesias, P.
Blaha, K. Schwarz, and J. Arias, Phys. Rev. B70 (2004)
212404.

[4] V. Pardo, J. Rivas, and D. Baldomir, Appl. Phys.
Lett. 86 (2005) 202507.

1 - 13 –Effects of cation disorder due to
Ca substitution on the physical properties of
layered cobaltites Y(Ba1−xCax)Co2O5.5

Aurelio, G.,1 Curiale, J.,1 and Śanchez, R.D.1

1Conicet - Centro At́omico Bariloche, Av. Bustillo 9500, 8400,
S. C. de Bariloche, Argentina

The family of layered perovskites RBaCo2O5+δ (where
R is a rare earth element) shows extremely rich struc-
tural, electronic and magnetic phase diagrams due to the
presence of the 3d-transition element cobalt. These com-
pounds are oxygen non-stoichiometric (0< δ < 1) which
allows the cobalt cation to adopt different oxidation states
depending on the oxygen content. Particularly interesting
are compounds where Co ions have an average 3+ valence
(δ = 0.5). At this composition a structural arrangement of
oxygen leads to the so-called 212 superstructure due to the
ordering of Co atoms with two different oxygen coordina-
tions (pyramids and octahedra). Moreover, the spin state of
each Co atom is dependent on its coordination and can take
the values S=0, 1 and 2. In the present work we report on
the effects of a partial substitution of Ba with the smaller
cation Ca in the cobaltite YBaCo2O5.5. We have synthe-
sized the compounds YBaCo2O5.5, YBa0.95Ca0.05Co2O5.5
and YBa0.9Ca0.1Co2O5.5 by solid state reaction to ob-
tain policrystalline samples. We characterized its physical
properties using various experimental techniques within
the 5-500 K temperature range, which include neutron
diffraction, magnetic measurements, thermoelectric power
and resistivity experiments. We have found the magnetic
properties to be strongly affected by the cationic disorder.
The addition of Ca was found to destroy the antiferromag-
netic long-range order, stabilizing ferromagnetic correla-
tions, although with an important degree of frustration. A
model for ferrimagnets was applied to the susceptibility
data which allows to discuss on the possible spin states of
the Co atoms at low temperature.

1 - 14 –Structural and magnetic proper-
ties of La0.75Sr0.25MnO3/ LaNiO3 superlattice
Rojas Śanchez, J.C.,1 Granada, M.,1 and Steren, L.B.1

1Instituto Balseiro-Centro Atómico Bariloche and Universidad
Nacional de Cuyo

In this work we present a study of the structural
and magnetic properties of La0.75Sr0.25MnO3/LaNiO3
(LSMO/LNO) multilayers. With this purpose, we have
grown [LSMOt1/LNOt2]n multilayers on crystalline (100)
SrTiO3 (STO) substrates by dc sputtering. The superlat-
tices consist on n bilayers LSMO/LNO being t1 and t2 the
thicknesses of LSMO and LNO, respectively.

We performed a morphological and structural character-
ization of the samples by X-ray diffraction spectroscopy
(XRD). We found that the LSMO and LNO layers grow
textured in the [100] direction. The surface’s roughness of
the samples has been studied by Atomic Force Microscopy
(AFM). The roughness at the interfaces, the lattice param-
eters of the films and layer’s thicknesses (t1 and t2) of the
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superlattices, were determined by fitting the theta-2theta
XRD patterns at high-angles considering the kinematical
model in the Suprex program [1].

The angular dependence of the remanent magnetization
was measured at different temperatures in order to de-
duce the anisotropies of the samples. The experimental
data were analyzed assuming a free energy density of the
samples that includes cubic magnetocrystalline anisotropy,
uniaxial and shape anisotropies deduced for the single
LSMO layers studied as references. The results for ferro-
magnetic LSMO layers show a cubic magnetocrystalline
anisotropy (Kcub<0) and a uniaxial anisotropy oriented
along one of the crystalline axes of the perovskite struc-
ture in the plane of the film [2].

We also studied the shape of the magnetization loops for
different LNO’s thickness t2.

J.C. Rojas Śanchez acknowledges a fellowship from
CONICET. L.B.S. is a member of CONICET.

[1] E.E. Fullerton, I.K. Schuller, H. Vanderstraeten and
Y. Bruynseraede. Phys. Rev. B45, 9292(1992).

[2] M. Granada, J. C. Rojas Sánchez, L.B. Steren, A.G.
Leyva. Physica B384, 68-70(2006).

1 - 15 – Iron oxide - silica aerogel
nanocomposites
Ferńandez van Raap, M.B.,1 Sánchez, F.H.,1 Leyva,
A.G.,2 Japas, M.L.,3 Cabanillas, E.D.,2 and Troiani, H.E.4

1Departamento de F́ısica, Fac. Cs. Ex., UNLP, c.c. 67 (1900)
La Plata, Argentina, IFLP (CONICET)
2Departamento de F́ısica, Centro At́omico Constituyentes,
CNEA, Av. Gral Paz 1499 (1650), Pcia. Buenos Aires,
Argentina. ECyT-UNSAM
3Departamento de Quı́mica, Centro At́omico Constituyentes,
CNEA, Av. Gral Paz 1499 (1650), Pcia. Buenos Aires,
Argentina.
4Centro At́omico Bariloche and Instituto Balseiro. CNEA and
UNC, 8400 Bariloche, Ŕıo Negro, Argentina.

Magnetic properties of iron oxide particles hosted in
silica aerogeles pores were studied by means of mag-
netization, a.c. susceptibility and transmission electron
microscopy. The nanocomposite gels were prepared by
Sol-Gel method The precursors: TEOS or TEMOS and
Fe(NO3)3.9H2O, for two nominal composition given by
the mass quotient Fe/Si equal to 0.3 and 0.54, were sub-
mitted to hydrolysis and condensation reactions in water
and Methanol. Some gels were dried at supercritical con-
ditions and others at atmospheric conditions (xerogel). The
a.c. susceptibilityχ(T) displays a broad peak which shift
to large temperatures by increasing the a.c applied field
frequency, indicating that the particles ensemble behaves
as a superparamagnet. The presence of interactions de-
pends on composition. Temperature magnetization depen-
dence for the sample cooled without applied field also in-
dicates a maximum associated to a blocking temperature.
Although room temperature M̈ossbauer Effect spectrum of
some aerogels consist of a doublet fitted with superpara-
magnetic maghemite parameters, microscopy indicates no
crystallinity. Interrelation between synthesis parameter,
structure and magnetic behavior is discussed

1 - 16 –Mechanosyntesis of Fe doped SnO2
nanoparticles
Cabrera, A.F.,1 Mudarra Navarro, A.M.,1 Rodŕıguez
Torres, C.E.,1 and Śanchez, F.H.1

1Departamento de F́ısica-IFLP, Fac. Cs. Exactas, Universidad
Nacional de La Plata, CONICET, CC 67, 1900, La Plata,
Argentina

In the last years, research on magnetic nanostructures
has been the subject of a number of works. Samples ob-
tained by mechanosynthesis offer the possibility to study
size-dependent magnetic phenomena related to the exis-
tence of clusters or particles of nanometric scale. Further-
more the obtained heterogeneous magnetic nanostructure
can give rise to different magnetic behaviors, such as spin
glass, cluster spin glass or superparamagnetism. In this
work we focused on the structural and magnetic character-
izations of Fe-doped rutile SnO2 prepared by mechanical
alloying. Samples, with 5, 7 and 10 % at of Fe (SnO2
+ Fe2O3), were characterized by X-ray diffraction (XRD),
Mössbauer effect spectroscopy (ME), ac-susceptibility and
magnetization measurements. After 10 h of milling no
traces of the precursorα-Fe2O3 were observed by XRD.
Three paramagnetic interactions corresponding to Fe in +2
and +3 valence states are observed in the Mössbauer spec-
tra of all samples. AC-susceptibility measurements indi-
cate a magnetic behavior intermediate between those of a
cluster spin glass and of a system of superparamagnetic
interacting particles. The room temperature magnetization
curves display the typical superparamagnetic behavior in
agreement with the ME results.

1 - 17 –Study of the local structures and
their thermal evolution in a H f O2-20 mol%
CaOfilm
Taylor, M.A.,1 Rivas, P.C.,2 De Sanctis, O.,3 Pasquevich,
A.F.,4 Mart́ınez, J.A.,4 and Caracoche, M.C.4

1Departamento de F́ısica - IFLP, Facultad de Ciencias Exactas,
Universidad Nacional de La Plata and CONICET - Argentina
2IFLP - Facultad de Ciencias Agronómicas y Forestales,
Universidad Nacional de La Plata and CONICET, Argentina.
3Laboratorio de Materiales Cerámicos, IFIR, Universidad
Nacional de Rosario and CONICET, Argentina.
4Departamento de F́ısica - IFLP, Facultad de Ciencias Exactas,
Universidad Nacional de La Plata and CICPBA - Argentina

A film of H f O2-20 mol %CaOprepared by sol-gel has
been grown ontoAl2O3 by dip coating. The film is in-
vestigated by using Differential Thermal Analyses (DTA-
TGA), X-ray diffraction (XRD) as a function of annealing
temperatures and the Perturbed Angular Correlation (PAC)
technique in temperature and after annealing. XRD and
DTA experiments were performed in air and PAC measure-
ments in air and vacuum. XRD on the as-prepared mate-
rial shows a cubic structure and in agreement PAC results
exhibit mainly a cubic hyperfine interaction. After anneal-
ing at 850oC the monoclinic phase appears and turns to be
predominant upon cooling from 1000oC. PAC results, in
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progress, will be compared with the XRD and DTA ther-
mal evolution. A comparison with results obtained in other
calcia stabilized hafnia ceramics will also be carried out.

1 - 18 –Electric and magnetic characteri-
zation of metal/La0.7Ca0.3MnO3
interfaces
Granja, L.,1 Hueso, L.E.,2 Quintero, M.,1

Levy, P.,1 and Mathur, N.D.2

1Departamento de F́ısica, Comisíon Nacional de Enerǵıa
Atómica, Gral Paz 1499 (1650) San Martı́n, Buenos Aires,
Argentina.
2Department of Materials Science, University of Cambridge,
Pembroke Street, Cambridge CB2 3QZ, United Kingdom.

Resistive switching and rectifying current-voltage char-
acteristics were recently reported on many complex oxide-
metal junctions [1,2], and also on all-oxide heterojunction
devices [3,4]. Within an intriguing scenario dominated by
complex oxides, these effects have been undoubtedly re-
lated to the role of the metal-oxide interface.

In order to study the electrical transport properties
of a single mixed valent manganese oxide-metal inter-
face, Kelvin bridge type devices were fabricated from
metal/La0.7Ca0.3MnO3 thin films. Different metals (Au,
Ag and Ti) were deposited in-situ onLa0.7Ca0.3MnO3
films, epitaxially grown on NdGaO3 substrates by pulsed
laser ablation. Devices were obtained by standard micro-
fabrication techniques.

The geometry tested permitted 4 probe resistance mea-
surements of the devices, each containing a single interface
that was a few square microns in area.

We present the electrical transport characteristics of this
interface as a function of temperature and magnetic field.

[1] A. Baikalov, Y. Q. Wang, B. Shen, B. Lorenz, S.
Tsui, Y. Y. Sun, Y. Y. Xue and C. W. Chu, Appl. Phys.
Lett. 83, 957 (2003).

[2] T. Fujii, M. Kawasaki, A. Sawa, H. Akoh, Y. Kawa-
zoe and Y. Tokura, Appl. Phys. Lett.86, 12107 (2005).

[3] C. M. Xiong, Y. G. Zhao, B. T. Xie, P. L. Lang, K. J.
Jin, Appl. Phys. Lett.88, 193507 (2006).

[4] D. J. Wang, Y. W. Xie, C. M. Xiong, B. G. Shen and
J. R. Sun, Europhys. Lett.73, 401 (2006).

1 - 19 –Study of the correlation between
electrical and magnetic properties of phase
separated manganites using a General Effec-
tive Medium approach
Sacanell, J.G.,1 Quintero, M.,1 Parisi, F.,1 Ghivelder,
L.,2 Leyva, A.G.,1 and Levy, P.1

1Unidad de Actividad F́ısica, Centro At́omico de Constituyentes,
CNEA, Av. Gral. Paz 1499, San Martı́n 1650, Pcia. de Buenos
Aires, Argentina.
2Instituto de F́ısica, UFRJ, Rio de Janeiro, Brazil.

We have performed electrical resistivity and DC
magnetization measurements as a function of temper-
ature, on polycrystalline samples of phase separated

La5/8−xPrxCa3/8MnO3 (x = 0.3). We have used the Gen-
eral Effective Medium Theory to obtain theoretical resis-
tivity vs. temperature curves corresponding to different
fixed ferromagnetic volume fraction values, assuming that
the sample is a mixture of typical metallic - like and insu-
lating manganites. By comparing this data with our exper-
imental resistivity curves we have obtained the relative fer-
romagnetic volume fraction of our sample as a function of
temperature. This result matches with the corresponding
magnetization data in well qualitative agreement showing
that a mixed phase scenario is the key element to explain
both the magnetic and transport properties in the present
compound.

1 - 20 – Magnetic interactions in high-
energy ball-milled (NiZnFe2O4)/(SiO2) sys-
tem

Pozo Ĺopez, G.,1, 2 Silvetti, S.P.,1 Urreta,
S.E.,1 and Cabanillas, E.D.3, 2

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba. Argentina
2CoNICET
3Departamento Combustibles CNEA, Buenos Aires, Argentina.

The system Ni0.5Zn0.5Fe2O4/SiO2 was subjected to
high-energy ball-milling, with the milling time varying be-
tween 1h and 200 h, at room temperature. The samples
were obtained by milling the precursor powders in stoi-
chiometric proportions. The as-milled powders were then
isothermally annealed for 1 h at temperatures between 673
K and 1273 K, under air and argon atmospheres, respec-
tively. X-ray diffraction, TEM and vibrating sample mag-
netization were used for structural characterization. As
milling proceeds, a complex microstructure develops with
small hematite crystals mixed with NiO, ZnO and SiO2
particles and very small NiZn ferrite clusters. These mag-
netic clusters reach a mean size of∼10 nm after 160 h of
grinding. The apparition of the NiZn ferrite phase leads to
an increase in both, the maximum and the remanent mag-
netization. Also, a gradual decrease of the coercive field
is observed which may be attributed to the superparamag-
netic behavior of these small crystals and to a gradual rup-
ture of hematite agglomerates taking place during grind-
ing. The high temperature treatments remove the hematite
grains from the powder and promote the growth of NiZn
ferrite grains to reach mean sizes of∼ 20 nm. For treat-
ments in oxidizing atmosphere the major phases are SiO2
and NiZn ferrite, while for annealing in Ar a new phase
appears, fayalite, which has a canted antiferromagnetic
spin arrangement at room temperature. This explains the
lower maximum magnetization observed in the powders
annealed one hour at 1273 K in an Ar environment.

These results are interpreted considering the different
magnetic phases obtained, their crystal sizes and their mu-
tual interactions, which are found to strongly depend on
the milling time, and also on the temperature and atmo-
sphere of the final heat treatment.
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1 - 21 – Ising spin glass state in
Fe0.5Ni0.5TiO3 polycrystal
Moreno, N.O.,1 Thompson, J.D.,2 Taylor,
R.D.,2 and Sarrao, J.L.2

1Departamento de F́ısica, Universidade Federal de Sergipe,
49000-000 S̃ao Crist́ovão, SE, Brazil.
2Los Alamos National Laboratory, Los Alamos, NM 87545

The Ising spin glass Fe0.5Ni0.5TiO3 has been studied
by dc/ac susceptibility as well as M̈ossbauer spectroscopy
measurements. The data show a transition from a param-
agnetic to an antiferromagnetic state atTN = 116 K and
an Ising spin-glass behavior is observed belowTsg = 60
K. At T < Tsg, the in-phase component of the ac suscep-
tibility, χ′(T), becomes frequency dependent and, the out-
of-phase component of the susceptibility,χ′′(T), emerges.
The 57Fe Mössbauer spectra of the powder sample above
TN are quadrupole splits doublets with rather narrow lines
at room temperature and forT < TN are broad patterns typ-
ical of disordered systems.

1 - 22 –Electronic and structural proper-
ties of Sr2YSbO6

Ortiz-Diaz, O.,1 Bonilla, C.M.,1 Rodŕıguez
Mart́ınez, J.A.,2 Fajardo, T.F.E.,2 Land́ınez
Téllez, D.A.,1 and Roa-Rojas, J.1

1Grupo de F́ısica de Nuevos Materiales, Universidad Nacional
de Colombia, Bogotá, Colombia
2Grupo de F́ısica de Materia Condensada, Universidad
Nacional de Colombia, Bogotá, Colombia

The electronic and structural properties of Sr2YSbO6
(SYSO) perovskite material were predicted by means
of ab initio calculations of band structures and density
of states. The calculations were carried based on the
DFT–LAPW method with the Wien2k computer code.
As result, for the ground state, the compound has been
found insulator material, which is agree with experimental
results. In addition, we have determined the optimal
structure for the SYSO by energy–volume calculations
usingFm3m (225) andI4/mmm(139) space groups. We
found theFm3m with the lesser value of minimal energy.
Furthermore, we have performed a comparative study
between structural properties predicted (with DFT) and
the structural ordering (experimental) found by Rietveld
analysis on XRD pattern of SYSO. Previously, we have
reported this material as a potential substrate material
for deposition of YBa2Cu3O7−δ (YBCO) superconductor
films, due to its favorable characteristics [1]: chemical
stability of SYSO with YBCO; good lattice matching and
no degradation of superconductor transition temperature
of YBCO due to interaction with SYSO.

[1]O. Ortiz Diaz,et. al., Mod. Phys. Lett. B, 18 1035–
1042 (2004)
This work was supported by Universidad Nacional de
Colombia on the 2nd call for financial support to postgrad-
uate studies DIB 20301007460, code 8003080; by Insti-

tuto Colombiano para el Desarrollo de la Ciencia y la Tec-
noloǵıa COLCIENCIAS on the contract number 1101–06–
17622 and by Centro de Excelencia en Nuevos Materiales
CENM on the contract number 043–2005.

1 - 23 –Magnetic properties of Cu/Mn/O
powders obtained by controlled high ener-
getic ball milling
Bianchi, A.E.,1 Vi ña, R.,1 Sives, F.,2 Junciel,
L.,2 and Punte, G.1

1LANADI e IFLP. Departamento de Fı́sica, Facultad de
Ciencias Exactas, UNLP, CC 67, 1900 La Plata
2IFLP. Departamento de F́ısica, Facultad de Ciencias Exactas,
UNLP, CC 67, 1900 La Plata

TheCuxMnyOz system shows a variety of magnetic and
electrical conductivity properties depending on the x, y
and z values. Yang et al. [Yang, S. G. et al. Appl.
Phys. Lett. 83, 3746 (2003)] have found thatCu1−xMnxO
(for 0.05< x<0.15) prepared by co-precipitation meth-
ods presents ferromagnetic properties below 80K, while
CuMn2O4, synthesized following the same route, exhibits
a canted antiferromagnetic behavior with a Néel tempera-
ture of about 30 K. Taking into account that the prepara-
tion way and crystallite size influence the properties of the
systems of the binary oxides powders, Cu/O [Bianchi.A.
et al. Report do LNLS 2003, 131-132 (2004) and ref-
erences therein] and Mn/O [Bianchi.A. et al. Report do
LNLS 2004], we have produced, by controlled high en-
ergetic ball milling (HEBM) (up to 48 hs) of mixtures of
CuO andα-Mn2O3 in the ratio 1/3, and studied powders of
Cu/O/Mn. Selected samples were annealed at 400K during
different times. All the prepared samples were character-
ized by x-ray diffraction and their magnetic behavior was
studied from AC susceptibility measurements performed
in the range 14 to 300K. Ball milled samples susceptibil-
ity curve shows a broad peak centered in 32K and increase
in magnetic response as function of milling time. Ther-
mal treatments of the 36h ball milled sample induce an
increase in the magnetic response and a shift in the sus-
ceptibility maximum towards higher temperatures. These
results can be rationalized as due to the stabilization of the
Cu1.5Mn1.5O4 phase.

1 - 24 –Relaxation of substitutive atoms in
manganitesLa2/3Ca1/3MnO3, La2/3Sr1/3MnO3
and La2/3Ba1/3MnO3

Ghilarducci, A.A.1 and Salva, H.R.1

1Centro At́omico Bariloche, Instituto Balseiro, CONICET,
Av.Bustillo 9800, Bariloche CP8400, Pcia. Rio Negro, Argentina

In previous works we have made internal friction (IF)
and elastic shear modulus (G) measurements on several
manganites containing substitutional atoms at the place of
La, in the temperature range 100-500 K, showing the ex-
istence of one anelastic relaxation at around 400K. Con-
firming this hypothesis the 400K peak is absent in the
system LaMnO3. The 400K peaks have the following
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activation energies:(3.77±0.5)eV for La2/3Sr1/3MnO3,
(4.6±0.1) eV for La2/3Ba1/3MnO3 and (5.4±0.6)eV for
La2/3Ca1/3MnO3. Their IF maxima and their rela-
tive modulus variation (∆G/G) are the followings: a)
IFmax: (0.146±0.05), (0.166±0.05) and 0.170±.02);
and b) ∆G/G: (0.035±0,005), (0.066±0.005) and
(0.840±0.005), for La2/3Ca1/3MnO3, La2/3Sr1/3MnO3
and La2/3Ba1/3MnO3 respectively. The mechanism as-
sociate to those 400 K IF peaks are related to a Zener re-
laxation (1) of the cations that ocuppied the same crystal-
lographic site. A pair of these substitution cations are in-
duced to move to another equivalent crystallographic site
and then come back, by the sinusoidal applied stress, in
our case with a frequency of 1Hz. The magnitude of the
relaxation strength∆ (taken from∆G/G) and the IF peak
height increase with the substitutional atom radii. The
atomic radii of the substitutional atoms are 1.26Å, 1.39
Å and 1.56Å for Ca, Sr and Ba respectively. The inten-
sity of the relaxation∆ depends on the derivative of the
distorsions introduced by the substitution atom respect to
the applied stress. It depends also of other parameters (as
the lattice parameter and the activation volume). In conse-
quence, when the substituting atoms are greater, the IFmax
and the∆G/G are also greater.

1 - 25 –Colossal Magnetoresistance study
in the manganiteLa1−xSrxMnO3

Ferńandez, R.,1 Gutarra, A.,1 Ochoa, R.,1

and Śanchez, H.1

1Universidad Nacional de Ingenierı́a, Lima-Peŕu

La1−xSrxMnO3 manganites with 0.0< x< 0.5 were pre-
pared by a citrate method with controllable content ofSr
according to inductively coupled plasma - atomic emis-
sion spectrometry (ICP-AES) and with perovskite struc-
ture according to x-ray diffraction (DRX). For the present
work we have utilizedx= 0,2. The sample was compacted
and sinterized into a disc shape. Metallic electrodes were
placed on it in order to measure electric resistance varia-
tions as a function of the temperature in the presence of
an external magnetic field . The measuring range went
from 0 to 1,3T for external magnetic field and from 87 to
330K for temperature. The experimental results showed
a Colossal Magnetoresistance (CMR) value of 50% near
300K. An increment in the critical temperature of approx-
imately 20K in the presence of a 1,3T magnetic field has
been seen. Resistivity and Hall effect measurements of the
remaining doping level values are currently being carried
out, as well as ac resistometry measurements in order to
detect weak-order phase transitions.

1 - 26 – Microstructural and magnetic
studies on nanocrystalline Fe/SiO2 composites
Silvetti, S.P.,1 Pozo Ĺopez, G.,1, 2 Urreta,
S.E.,1 and Cabanillas, E.D.3, 2

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba. Argentina
2CoNICET

3Departamento Combustibles CNEA, Buenos Aires, Argentina.

Nanocrystalline Fe2O3 / SiO2 has been synthesized with
various grain sizes by high-energy ball-milling, with the
milling time varying between 1 h and 340 h. The precursor
powders, iron and SiO2, were milled at room temperature
under specific milling conditions. Structural changes were
followed by X-ray diffraction analysis, TEM and mag-
netization measurements after various milling times. As
milling proceeds, a complex microstructure develops with
small iron crystals mixed with Fe3O4 cluster and SiO2.
These magnetic clusters reach a mean size of∼7 nm af-
ter 180 h of grinding. After 220 h of milling, XRD anal-
ysis identified a mixture of Fe2O3 / SiO2 and Fe3O4 /
SiO2 phases. Iron as well as other phases were not de-
tected. Before nucleation of the Fe3O4 phase the crys-
tallites of Fe phase were reduced to a minimal size. A
similar behavior was observed before nucleation of Fe2O3
phase. Therefore, it appears that before nucleation of the
new phase, it is necessary to reduce the size of the crys-
tallites of the starting phase to some critical value. After
280 h of milling, it was found that complete transforma-
tion of Fe/SiO2 to Fe2O3/SiO2 is possible during milling
in an air atmosphere under appropriate milling conditions.
The temperature dependence of the magnetization inves-
tigated under zero field cooling (ZFC) and field cooling
(FC), measured applying a DC field of 100 Oe, gave fur-
ther confirmation of superparamagnetism specially in the
powders milled in the range of 160- 220 h. The sharp
maximum of the ZFC and the splitting between ZFC and
FC curves just above of this maximum indicate a narrow
particle size distribution. These results are interpreted con-
sidering the different magnetic phases obtained, their crys-
tal sizes and their mutual interactions, which are found to
strongly depend of the milling conditions.

1 - 27 – Three-peak Behavior in Gi-
ant Magnetoimpedance Effect in Amorphous
Fe73.5−xCrxNb3Cu1Si13.5B9 Alloy Ribbons

Rosales-Rivera, A.1 and Valencia, V.H.1

1Laboratorio de Magnetismo y Materiales Avanzados,
Universidad Nacional de Colombia, A.A. 127, Manizales,
Colombia

A systematic study of the giant magne-
toimpedance (GMI) effect in amorphous magnetic
Fe73.5−xCrxNb3Cu1Si13.5B9 alloy ribbons with x = 0, 2,
4, 6, 8, and 10 is presented. The complex impedance in
these compounds was measured for applied fields from
-80 to 80 Oe at room temperature, via the so-called four
probe technique. H was applied parallel to the AC driving
current along the longitudinal direction of the ribbons.
The frequency of the AC driving current ranged from 0.5
to 20 MHz, while its amplitude was kept at 1 mA (rms
value). Depending on the frequency, the experimentally
observed GMI curves exhibit two types of behavior,
namely single-peak (SP), and two-peak (TP). These
behaviors depend on the relative contributions of domain
wall motion and magnetization rotation processes to the
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circular permeability, u = uwall + urot [1-3]. We empha-
size the appearance of a three-behavior in GMI curves.
It occurs between SP and TP behaviors. The mechanics
leading to the three-peak behavior are discussed.

1. M. Vázquez, J. Magn. Magn. Mater.226-230(2001)
693-699.
2. D. Atkinson and P.T. Squire, J. Appl. Phys.83 (1998)
6569.
3. K.R. Pirota, L. Raus, M. Knobel, P.G. Pagliuso and C.
Rettori, Phys. Rev. B60 (1999) 6685.

1. Corresponding author (Rosales-Rivera, A.): Tel.: +
57-6-8867312; Fax: + 57-6-8741951 E-mail address: aros-
alesr@unal.edu.co

1 - 28 –The electronic and magnetic prop-
erties of Ni3Fe and NiFe3 alloys
Razzitte, A.C.1

1Departamento de Quimica, Facultad de Ingenieria,
Universidad de Buenos Aires

Electronic structure calculations of the ordered ferro-
magnetic and paramagnetic transition metal alloys NiFe3
and Ni3Fe are performed using the full-potential linearized
augmented plane wave method . We find that NiFe3 and
Ni3Fe exhibit strong ferromagnetism . The magnetic mo-
ments for the Fe and Ni atoms are in good agreement with
experimental values. It should be noted that in both Ni3Fe
and NiFe3 alloys the Fermi level lies near the peak that is
located in the valley between the two main DOS peaks

1 - 29 –Magnetic behavior of Ca2BWO6
(B=Co,Ni) double perovskites
López, C.A,1 Viola, M. del C.,1 Pedregosa, J.C.,1

Sánchez, R.D.,2 and Curiale, J.2

1Area de Quimica General e Inorganica ”Dr. Gabino Puelles”,
Departamento de Quimica, Facultad de Quimica, Bioquimica y
Farmacia - Universidad Nacional de San Luis - Chacabuco y
Pedernera - 5700 -SanLuis
2Instituto Balseiro, Universidad Nacional de Cuyo and Centro
Atómico Bariloche, Comisión Nacional de Enerǵıa Atómica,
8400 S.C. de Bariloche, Rı́o Negro, Argentina

The discovery of colossal magnetoresistance (CMR)
properties in hole-doped manganese perovskites has stim-
ulated the enthusiasm of solid-state chemists and physi-
cists. As basic features, a CMR material must exhibit a
semi-metallic, spin-polarized conductivity and experience
a ferromagnetic (FM) ordering at Curie temperatures, TC,
as high as possible, ideally well above room temperature
(RT). It is now well established that Curie temperatures
of mixed-valence manganites (based upon LaMnO3 per-
ovskite) cannot be increased above 400 K by any chemical
substitution. However this temperature is overcome in the
some members of the family of double perovskites of com-
position A2B´B´´O6 (A = alkali earths, B´, B´´ = transition
metals) proposed as half-ferromagnets (best described as
ferrimagnets). These are an alternative to manganites.

The revival of interest in this family was triggered by a
report on Sr2FeMoO6, demonstrating that in the electronic
structure only minority spins are present at the Fermi level;
this material was shown to exhibit intrinsic tunneling-type
magnetoresistance (MR) at RT. The ferrimagnetic struc-
ture can be described as an ordered arrangement of par-
allel Fe3+ (S = 5/2) magnetic moments antiferromagneti-
cally coupled with Mo5+ (S = 1/2) spins. The occurrence
of MR properties is a common feature in other members
of the A2B´B´´O6 family. The A = Ca and Ba analogues
of the Sr2FeMoO6 were also found to exhibit semimetal-
lic and ferrimagnetic properties. The CMR has also been
induced in phases with B´ = Co, as the recently reported
in Sr2CoMoO6 upon chemical reduction, via topotactical
removal of oxygen atoms.

Because satisfactory results have been obtained with
A2B´B´´O6 double perovskites, have given our attention to
phases Ca2CoWO6 and Ca2NiWO6. They were studied in
the sixties and forgotten for more than 30 years. Recently
these phases have been studied by Martı́nez-Lope and col.
with data of neutron powder diffraction. These crystalline
structures were reported as monoclinic perovskite and an-
tiferromagnetic TN = 36 K and TN = 56 K for the Co and
Ni, respectively.

We have chosen to study the magnetic properties of
Ca2CoWO6 and Ca2NiWO6 for several reasons. In this
work these compounds are characterized by XRD on a
well-crystallized samples and their monoclinic distorted
structure is confirmed by Rietveld methods. A new study is
presented starting from macroscopic magnetic in order to
corroborating the magnetic structure obtained previously
by ND data and to confront with previous magnetic data.
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Low dimensional and nanostructured materials
2 - 1 – Magnetic properties of NiFe2O4

nanoparticles produced by a new chemical
method
Duque, J.G.S.,1 Souza, E.A.,1 Meneses,
C.T.,2 and Kubota, L.3

1Instiuto de F́ısica ”Gleb Wataghin” (UNICAMP), C.P. 6165,
13.083-970 Campinas, São Paulo, Brazil
2Departamento de F́ısica, UFC, Centro de Ciências Exatas, C.
P. 6030, 60455-900, Fortaleza, CE, Brazil
3Instituto de Qúımica, (UNICAMP), C.P. 6165, Campinas S.P.,
Brazil

We have investigated the anomalous magnetic proper-
ties of nickel ferrite (NiFe2O4) nanoparticles (NP´s) ob-
tained through a new route chemical, in which has been on
the use of sucrose as chelating agent [1]. X-ray diffraction
(XRD) confirms that NiFe2O4 NP´s with inverse spinel
structure is already formed at 300oC, and present aver-
age size 11 nm. Magnetic measurements point out that
hysteresis loops remain in a non-saturated state at fields
up to 20 kOe. Besides, an irreversible behavior of the
high field ZFC-FC moment are found as well. The effec-
tive magnetic moment per molecule evaluated from hys-
teresis loops at magnetic field of 20 kOe is smaller than
2B/molecule as it should be expected in NiFe2O4 (CNPq,
FAPESP, CAPES).

[1] E. A. Souza, J. G. S. Duque, L. Kubota, C. T. Mene-
ses. Synthesis and characterization of oxides nanoparti-
cles obtained by a sucrose-based route. In preparation.

2 - 2 – The influence of the pressure and
temperature on the light emission of the ZnO
Dantas, N.O.,1 Santos, M.A.C.,1 and Maĉedo, M.A.1

1Universidade Federal de Sergipe Departamento de Fisica
49100-000 - Sao Cristovao - SE Brazil

A proteic sol was prepared dissolving zinc nitrate in fil-
tered coconut water (cocos nucifera) with a concentration
of 0.5 mol/dm3. Afterwards the sol was heated to 100oC
for 24 h and then submitted to calcination at 1000oC for
24 h in air, in order to completely oxidize the salts. Then,
the final product was quenched back to room temperature.
The crystalline phase of the powder was consistent with
standard XRD pattern to the JCPDS 36-1451. The pow-
der was pressured at 1 ton and a ZnO pellet was obtained.
The emission spectrum was recorded in a spectrofluorime-
ter under excitation at 200 nm. The powder showed two
large peaks around 470 and 600 nm, which is typical for
the ZnO nanocrystal. However, for the pellet, it has been
observed a structure of narrow peaks in the same region.
The interpretation for this behavior is that, after pressure
and calcination procedures, the luminescent site is submit-
ted to a stronger crystal field than in the powder sample,
and a more crystalline structure is achieved. This is an in-
dication that the combination of pressure and temperature
can become possible to get emission characteristic kind of
monocrystal.

2 - 3 –Phase Diagram and Tricritical Mag-
netic properties of mixed bond Ising systems
investigated by use of Monte Carlo and the
effective-field theory
Santos Filho, J.B.,1 Moreno, N.O.,1 Albuquerque,
D.F.,2 and Arruda, A.S.3

1Departamento de F́ısica, Universidade Federal de Sergipe, São
Cristoṽao, SE, 49100, Brazil
2Departamento de Mateḿatica, Universidade Federal de
Sergipe, S̃ao Cristoṽao, SE, 49100, Brazil
3Departamento de F́ısica, Universidade Federal de Mato
Grosso, 78060-900, Cuiabá, MT, Brazil

The phase transition of a random mixed-bond Ising fer-
romagnet on a cubic lattice model is studied both nu-
merically and analytically. Analytical studies on Mixed-
bond Ising model by using renormalization group tech-
nique predict the existence of reentrant magnetism in a cer-
tain range of values of the competition parameterα. This
phenomenon typically is found in systems presenting spin
glass phase, for instance EupSr1−p. We seek the existence
of the reentrance by means of Monte Carlo simulations.
In this work, we use the Cluster algorithms de Wolff and
of Glauber to simulate the dynamics of the system. We
obtained the thermodynamic quantities such as magnetiza-
tion, susceptibility, and specific heat. Critical temperatures
were estimated of the maximum of the susceptibility and
with these values we made the phase diagramTC vs. p
for different α values. Our results were compared with
those obtained using a new technique in effective field the-
ory that employs similar probability distribution within the
framework of two-site clusters.

2 - 4 – Phase Diagram and Tricritical Be-
havior of an Ising Metamagnet Model in a Tri-
modal Random Field
Weizenmann, A.,1 Godoy, M,2 Albuquerque, D.F.,3

Arruda, A.S.,4 and Moreno, N.O.5

1Departamento de F́ısica, Coĺegio Presidente Ḿedici,
49100-000, Cuiab́a, MT, Brazil
2Departamento de Mateḿatica-ICLMA, Universidade Federal
de Mato Grosso, 78060-900, Cuiabá, MT, Brazil
3Departamento de Mateḿatica, Universidade Federal de
Sergipe, 49100-000, São Cristoṽao, SE, Brazil
4Departamento de F́ısica, Universidade Federal de Mato
Grosso, 78060-900, Cuiabá, MT, Brazil
5Departamento de F́ısica, Universidade Federal de Sergipe,
49100-000, S̃ao Cristoṽao, SE, Brazil

Monte Carlo simulation was used to determine the phase
diagram of a metamagnet Ising model in the presence of
a random and uniform magnetic field. The model con-
sists of a spin-1/2 metamagnet in which the nearest neigh-
bor and next nearest neighbor spin interactions are antifer-
romagnetic (J1 < 0) and ferromagnetic (J2 > 0), respec-
tively. We used a bimodal probability distribution for the
random magnetic field. We have calculated the staggered
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magnetization and the fourth-order Binder cumulants in
order to obtain the critical points. The phase diagram in
the uniform field versus temperature plane presents con-
tinuous and first-order transition lines. The phase diagram
of an Ising metamagnet in an uniform and random mag-
netic field is studied using effective field theory. The phase
diagram presents tricritical behavior and reentrance phe-
nomenon for determined values of the random magnetic
field above a certain critical value. The reentrance phe-
nomenon is due to the competition between the other inter-
actions (ferromagnetic, antiferromagnetic, uniform mag-
netic field) and the random magnetic field.

2 - 5 – The interplay of the lateral Fano
anti-resonances and the Kondo effect in the
low temperature regime of a side-coupled
quantum dot
Lobo, T.1 and Figueira, M.S.1

1Universidade Federal Fluminense- Instituto de Fı́sica

We study the electronic transport through a quantum
wire (QW), described by a tight-binding linear chain, with
a side-coupled quantum dot (QD), here modeled by the
Anderson impurity model. Contrary to the earlier work
[1] where we describe the lateral Fano anti-resonances em-
ploying the X-boson approach [2], here we employ the
atomic approach [3] that describes the Kondo effect in a
very precise way. To study the interplay of the lateral
Fano anti-resonances and the Kondo effect we change the
position of the chemical potential across the conduction
band and when it is located at the edge of the conduc-
tion band, very close to the conduction Van-Hove singu-
larity we observe the effect of the lateral resonance over
the Kondo peak in the low temperature regime. We obtain
the conductance with a strong Fano anti-resonance in the
low temperature regime. The calculated density of states
(DOS) shows that this behavior is associated to a many-
body renormalized QD resonant levelẼf at the edge of the
conduction band (CB) strongly hybridized with the Van-
Hove singularity of the one-dimensional density of states
of the lead. We present results for the density of states and
the conductance.

[1]R. Franco, M.S. Figueira and E.V. Anda, Phys. Rev.
B 67, 155301 (2003).

[2]R. Franco, M.S. Figueira and E.V. Anda, Phys. Rev.
B 73, 195305 (2006).

[3]T. Lobo, M.S. Figueira and M.E. Foglio, Brazilian
Journal of Physics36, 397 (2006).

2 - 6 – Determining superconducting pa-
rameters from the analysis of magnetization
fluctuations for the CaLaBaCu3O7−δ super-
conductor
Parra Vargas, C.A.,1 Land́ınez T́ellez, D.A.,2

and Roa-Rojas, J.2

1Grupo de F́ısica de Nuevos Materiales, Departamento de
Fı́sica, Universidad Nacional de Colombia, Bogotá DC,

Colombia and Grupo F́ısica de Materiales, UPTC, Tunja,
Colombia
2Grupo de F́ısica de Nuevos Materiales, Departamento de
Fı́sica, Universidad Nacional de Colombia, Bogotá DC,
Colombia

In this work we report analysis of magnetization fluc-
tuations for the CaLaBaCu3O7−δ superconductor system.
We describe a procedure for extracting the penetration
depth and the coherence length parameters from the mag-
netization, as a function of applied magnetic field, M(H)
data. Second critical magnetic field Hc2 was else ob-
tained. This procedure takes the vortex fluctuation into
account. The data of the magnetization excess is ana-
lyzed for different values of temperature, in the interval
of 65 to 73 K. For several magnetic fields we observed
a crossover in the magnetization curves at the tempera-
ture value T*=72.12 K. We calculated the data of mag-
netization excess from curves of M as a function of lnH.
This procedure was performed by using the recipe of Bu-
laevskii, Ledvij and Kogan (BLK) [1] for polycrystalline
samples of CaLaBaCu3O7−δ. We notice that the values for
these superconducting parameters are in agreement with
reports for other high temperature superconductors [1,2].

[1] L. N. Bulaevskii, M. Ledvij, and V. G. Kogan, Phys.
Rev. Lett. 68, 3773 (1992). [2] V. G. Kogan, M. Ledvij,
A. Yu. Simonov, J.H. Cho and D.C. Johnston, Phys. Rev.
Lett. 70, 1870 (1993).

This work was partially supported by Colciencias on the
project No. 1101-06-17622, contract 280-2005 and Centro
de Excelencia en Nuevos Materiales, contract No. 043-
2005.

2 - 7 – Coupling between structural and
chemical phase transitions during Sb/Si(111)
adsorption
Guesmi, H.,1 Lapena, L.,1 Tréglia, G.,1 and Müller, P.1

1Centre de Recherches en Matière Condenśee et Nanosciences -
UPR CNRS 7251 associated to Aix-Marseille
Universities-Campus de Luminy 13288 Marseille cédex, France

The kinetic and thermodynamic properties of adsorption
and desorption of onto Si(111) surface are analysed by
mass spectrometry and ab-initio calculations. It is found
that when Sb coverage exceeds a critical value (in the sub-
monolayer range) Sb/Si(111) undergoes a site transition
from ternary towards on top site. This structural transition
is associated to a spectacular change of the character of
the - effective interactions from repulsive at low coverage
towards attractive at the monolayer completion. Introduc-
ing such site-dependent interactions in a Monte-Carlo sim-
ulation enables us to simulate the adsorption-desorption
isotherms. The so-obtained isotherms are compared to the
experimental ones and the corresponding simulated struc-
tures are discussed in terms of coupling between structural
and chemical phase transition.
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2 - 8 –Polaron Variable Range Hopping in
TiO2−δ(−0.04≤ δ ≤ 0.2) Thin Films
Heluani, S.P.,1 Comedi, D.,2 Villafuerte,
M.J.,1 and Júarez, G.A.1

1Laboratorio de F́ısica del Śolido, Dpto. de F́ısica, Universidad
Nacional de Tucuḿan. , Argentina.
2Laboratorio de F́ısica del Śolido, Dpto. de F́ısica, Universidad
Nacional de Tucuḿan, CONICET, Argentina

Thin films and nanostructures ofTiO2, a wide band gap
semiconductor, have been studied for application as a gate
insulator for MOS device applicatioms. Despite its diverse
technological applications, the charge transport inTiO2 is
also of considerable interest from the perspective of funda-
mental physics. TheTiO2 exhibits strong electron-phonon
coupling, resulting in low room temperature electron mo-
bility. Although progress was already made studying elec-
trical and optical properties of crystallineTiO2 in rutile
or anatase phase[1], the understanding of the conduction
mechanisms in this material, with regard to the growth
conditions, is still incomplete and challenging.

In this work, the mechanisms of electrical conduction
in TiO2−δ (−0.04≤ δ ≤ 0.2) have been investigated. The
films were prepared by the rf-diode reactive sputtering of
a titanium target inO2+ Ar gas mixtures and changes inδ
were achieved by varying theO2 flow rate (FO2) and the
substrate temperature. The electrical transport properties
were investigated by measuring the conductivity as a func-
tion of temperature between 20K and room temperature,
and correlated with structural and compositional studies.

A higher resistivity was observed in samples with less
percentage of anastase phaseTiO2−δ film (δ = −0.04)in
comparison with sample rich in anatase phase. At the tem-
peratures ranges between 200 and 290 K approximately
the best fit to the experimental data for three samples was
obtained assuming a dependenceσ = ALn(To/T)1/4 char-
acteristic of adiabatic variable range hopping[2]. At low
temperature, between 17K and 200K, the activation energy
decrease. Hopping distance and hopping energy, between
3 nm and 48 nm and between 96 and 18 meV respectively
were calculated by assuming the localization length a to be
equal to the inverse of the effective Bohr radius.

The nature of electron transport is probably determined
by electron-phonon interaction and the small values of the
hopping distance suggest that carrier is a small polaron [3].
The estimated polaron radius are comparable to the lattice
spacing . We suggested that the conduction mechanism in
the samples studied in this work is adiabatic small polaron
hopping for the temperature range measured. This is not
in agreement with the works of Hassan et al. [4] where the
authors suggested a non-adiabatic hopping conduction.

[1] E. Hendryet al., Phys. Rev. B69, 081101 (2004).
[2] N.F. Mott and E.A. Davis,Electronic Processes in

Non-crystalline Materials, Oxford, 1979.
[3] Holstein, L.R., Phys. Rev.165, 1019 (1968).
[4] Hassan, J. of Phys. D: App. Phys. 1120 (2003).

2 - 9 –Monoatomic metallic wires : struc-
ture, electric transport and normal modes
de la Vega, L.,1 Mart́ın-Rodero, A.,1 Levy-
Yeyati, A.,1 and Sául, A.2

1Departamento de F́ısica de la Materia Condensada C-V.
Universidad Aut́onoma de Madrid. E-28049 Madrid. Spain
2Campus de Luminy, Case 913, 13288 Marseille Cedex 9,
France

A traditionally idealized textbook example, the atomic
linear chain, has recently become an actual system that
can be explored experimentally. The formation of atomic
chains several (up to 7-8) atoms long has been achieved in
recent years using experimental techniques like scanning
tunneling microscope and mechanically controllable break
junctions [1]. In both cases, evidence has been found of
chain formation in the last stages of pulling an atomic con-
tact for certain metallic elements like Au, Pt and Ir.

At low voltages (zero-bias conductance), these atomic
chains exhibit interesting properties. Recent experimental
results indicate the presence of conductance oscillations
with period∼ 2a (a being the interatomic distance) after
averaging over many realizations of the chain [2]. While
in the case of Au the oscillations are superimposed to an
almost constant background of the order of the quantum of
conductanceG0 = 2e2/h, in the case of Pt the mean value
of the conductance exhibits a continuous decrease from
∼ 2.5 to ∼ 1.0G0. For Ir chains the conductance varies
between∼ 2.2 and∼ 1.8G0 with a less clear oscillatory
behavior.

On the other hand, the dependence of the conductance
with the applied voltage shows that transport in these wires
is non-dissipative up to a threshold of several meV, which
corresponds to the energy of the vibrational normal modes
of the chain [3].

In this work, we present our calculations of the elec-
tronic structure and conductance of atomic chains of 5d el-
ements like Au, Pt and Ir. We show that, in addition to the
even-odd parity oscillations characteristic of Au, conduc-
tion channels associated with the almost fulld bands in Pt
and Ir give rise to longer periods which could be observed
in sufficiently long chains. The results for short chains are
in good agreement with recent experimental measurements
[4].

We will also show, preliminary results obtained from
molecular dynamic simulations using a tight-binding
Hamiltonian [5]. For Au, we will present computer simu-
lations showing the formation and compression of atomic
wires. We report the atomic processes involved in the for-
mation and crush of the atomic chains, the evolution of the
conductance and the normal modes of vibration.

[1] For a review see N. Agraı̈t, A. Levy Yeyati and J.M.
van Ruitembeek, Phys. Rep.377, 81 (2003).

[2] R. H. M. Smit et al., Phys. Rev. Lett.91, 076805
(2003).

[3] N. Agräıt et al., Phys. Rev. Lett.88, 216803 (2002).
[4] L. de la Vega, A. Mart́ın-Rodero, A. Levy Yeyati,

and A. Sául, Phys. Rev. B70, 113107 (2004).
[5] R.E. Cohen, M.J. Mehl, and D.A. Papaconstantopou-

los, Phys. Rev. B,5014694 (1994).
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2 - 10 –FORC analisys in the hysteretic be-
haviour of boron-rich nanocomposite Nd-Fe-
B ribbons

Saccone, F.D.,1, 2 Pampillo, L.G.,1 Oliva, M.I.,3 Bercoff,
P.G.,3, 2 Bertorello, H.R.,3 and Sirkin, H.R.M.1

1Lab. de Śolidos Amorfos, Depto. de Fı́sica, Fac. de Ingenierı́a,
Universidad de Buenos Aires, Argentina
2CONICET
3Fac. de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba, Argentina

In recent years, permanent magnet industries and ma-
terials scientists have focused their efforts to the develop-
ment of nanocomposite materials, as well as to the study
and modelisation of their magnetic response. Also named
exchange-spring magnets, they exhibit interesting proper-
ties, such as remanence enhancement, moderated to high
coercivities and theoretically expected energy products as
high as 8 GJ/m3 . This properties are due to exchange cou-
pling between a hard and a soft magnetic phases at nano-
metric scale. In the case of boron enriched alloys, the se-
lected nanostructure is obtained from amorphous precur-
sors after a thermal annealing. Their magnetic response is
highly dependent on the precipitated phases.

In this work, we produced amorphous ribbons with
the composition Nd4.5Fe72Co2Cr3Al1B17.5, employing the
melt-spinning technique. The ribbons were submitted to
different thermal treatments at 685, 710 and 735oC, for 10
min.

Their crystallisation, kinetic and precipitated phases,
were determined by means of differential scanning
calorimetry (DSC), M̈ossbauer effect spectroscopy (ME)
and X-ray diffraction (XRD). The presence of a solid so-
lution α-(Fe, Co), for lower annealing temperatures, was
recognized from ME spectra. For the sample treated at 735
oC, it was detectedα-Fe rather than any evidence of that
solid solution. The magnetic properties of annealed rib-
bons were analyzed by means of their FORC distributions.
The mentioned structural modification promoted a sharp
peak near the origin in thehc− hu plane. Other changes
among FORC distributions of different samples will be
discussed in terms of observed interactions and structural
modification.

2 - 11 – Internal magnetic order of the
sample (Fe0.85Nd0.15)0.60B0.40

Tortarolo, M.,1 Zysler, R.D.,1 and Romero, H.2

1Centro At́omico Bariloche CNEA R8402AGP San Carlos de
Bariloche, Argentina
2Departamento de F́ısica, Facultad de Ciencias, Universidad de
Los Andes, 5101 Ḿerida, Venezuela

We have synthesised and magnetically characterised
(Fe0.85Nd0.15)0.6B0.40 amorphous nanoparticles (∼7 nm).
The (Fe0.85Nd0.15)0.6B0.40 alloy, very well known because
its technological applications, shows several anomalies
which consist in an evident reduction of the saturation

magnetisation and coercive field for this particular sam-
ple compared to its neighbouring compositions. We stud-
ied both dispersed and powder samples, the dispersed one
(in a non-magnetic matrix) let us study the intrinsic mag-
netic order inside the nanoparticle, whereas the in the pow-
der one the particles interact among them and the inter-
nal order is somehow frustrated. The observed anomalies
seem to vanish for temperatures higher than RT and are
present in dispersed and powder samples. Coercive field
follows the magnetic moment tendency confirming that
the anysotropy is mainly due to the shape of the particles
(1). We associate this behaviour with a spin reversal inside
the particle for this composition which tends to reduce the
magnetic moment of the particles, leading to the observed
decreasing of saturation magnetisation and coercive field
relative to the values of the neighbouring compositions

2 - 12 – Time Reversal Mirror and Per-
fect Inverse Filter in a Microscopic Model for
Sound Propagation
Calvo, H.L.,1 Danieli, E.P.,1 and Pastawski, H.M.1

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba, 5000 Ćordoba, Argentina

Time reversal of quantum dynamics can be achieved by
changing the sign of the Hamiltonian, as in the Loschmidt
Echo experiments in NMR [1]. However, this global pro-
cedure, dubbed a “hasty Loschmidt daemon”, has an ef-
ficiency which is limited by chaos and disorder. In con-
trast, for classical sound waves, the Time Reversal Mirror
(TRM) [2] has proved being very robust precisely for those
cases. This procedure, called “stubborn Loschmidt dae-
mon”, consists of a persistent injection of wave function
amplitude at the periphery of the region we want to control
and would work in a quantum system [3]. However, the
theory behind this stability is not yet developed. As a first
step, we introduce a simple model for one-dimensional
sound propagation where dissipation and inhomogeneity
are achieved by coupling an impurity oscillator to a chain
of oscillators [4]. Perfect time reversal requires a proce-
dure, the Perfect Inverse Filter (PIF), where the signals de-
tected at the control points are processed to account for
memory effects. In order to ensure numerical stability
in the solution of the many-body dynamics, we develop
a procedure based on the Trotter-Suzuki algorithm used
for quantum dynamics [5]. We show that PIF procedure
corrects the imperfections of the TRM that manifest when
the initial state is built up from an inhomogeneous spec-
trum. This leads to substantial qualitative and quantitative
improvements of the reversal quality when this system is
used as an “acoustic bazooka”[6].

[1] R. Jalabert and H.M. Pastawski, Phys. Rev. Lett.86,
2490 (2001) and references therein.

[2] M. Fink, Sci. Am. 281(11), 91 (1999).
[3] E.P. Danieli, L.E.F. Foa Torres and H.M. Pastawski,

quant-ph/0403130
[4] H.L. Calvo and H.M. Pastawski, Braz. J. Phys. (in

press), cond-mat/0604059
[5] F.M. Cucchietti, D. Wisniacki, and H.M. Pastawski,

Phys. Rev. E.65, 045206R (2002).
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[6] M. Fink and colab. (private comm.); see also W.A.
Kuperman, J. Acoust. Soc. Am.119, 3359 (2006).

2 - 13 –Surface anisotropy and exchange
interaction of Co nanoparticles embedded in
a Cr2O3 matrix
Tobia, D.,1 Winkler, E.,1 Zysler, R.D.,1 Troiani,
H.E.,1 and Fiorani, D.2

1Centro At́omico Bariloche, 8400 S. C. de Bariloche, RN,
Argentina.
2ISM-CNR, Area della Ricerca di Roma, C.P. 10, I-00016
Monterotondo Staz (Rome), Italy

We study the effect of the exchange interaction at the
interface of Co nanoparticles embedded in an antiferro-
magnetic Cr2O3 matrix. The samples were prepared by
two methods: from chemical precipitation and from solid
state reaction follow by a calcination in an Ar2/H2 atmo-
sphere. From the first method the samples consist in∼ 6
nm Co nanoparticles embedded in∼ 200 nm Cr2O3 ma-
trix. From the second method the obtained∼ 6 nm Co
nanopaticles are embedded in∼ 80 nm Cr2O3 nanoparti-
cles. Both systems present exchange bias effect when are
cooling applying a magnetic field thought the matrix anti-
ferromagnetic transition temperature TN=308 K. We found
that the exchange field depends on the cooling field and the
temperature. The maximum exchange field was observed
cooling the sample with an applied field of 2000 Oe. We
compare these results with the magnetic behavior of Co
nanoparticles dispersed in a diamagnetic Al2O3 matrix.

2 - 14 –Hysteretic current – voltage char-
acteristics in rf-sputtered TiO2−δ
(-0.04≤ δ ≤ 0.2) thin films
Villafuerte, M.J.,1 Júarez, G.A.,1 Heluani,
S.P.,1 and Comedi, D.1, 2

1LAFISO, Dep. de F́ısica, FACET, Universidad Nacional de
Tucuḿan, Av. Independencia 1800, CP 4000 Tucumán,
Argentina
2Consejo Nacional de Investigaciones Cientı́ficas y T́ecnicas
(CONICET), Argentina

Resistive switching in transition metal oxide films, such
asTiO2,attracts great interest for a possible application in
nonvolatile memory devices due to low required current
for switching compared to phase change memories. In this
work, we have measured the current - voltage character-
istics and voltage vs. time response at room temperature
in TiO2−δ (-0.04≤ δ ≤ 0.2) thin films fabricated by the
reactive rf-sputtering of a Ti target in Ar andO2 mixtures.
The films were deposited on ITO buffered glass substrates.
Copper wires were soldered on the top surface of the film
and on the ITO bottom electrode using Indium. A hys-
teretic and asymmetric response is found in the current -
voltage curves that were measured for different ranges of
current and voltage. Resistance transients evolutions are
also measured for current or voltage constant excitation.
For those transients, long time constant (on the order of the

minutes) were found.The hysteresis in the IV curves are
discussed on the basis of the charge trapping/detrapping
process at the interfaces and changes in the carrier density.
This density changes affect the degree of the band bending
at the electrode-semiconductor interface and hence the IV
characteristics. The resistance changes are related to the
carrier trapping levels induced by the voltage pulses. Elec-
trical transport and photoconductivity characterizations of
these films that are expected to yield further insight into
the resistive switching phenomenon will be described.

2 - 15 –Quantum pumping for fermions in
a ring
Arrachea, L.,1 Naón, C.M.,2 and Salvay, M.J.2

1Departamento de F́ısica de la Materia Condensada and BIFI,
Universidad de Zaragoza, Corona de Aragón 42, 50009,
Zaragoza, Spain and CONICET, Argentina
2Departamento de F́ısica, Facultad de Ciencias Exactas,
Universidad Nacional de La Plata, CC 67, 1900 La Plata,
Argentina and IFLP, CONICET, Argentina

We study transport properties of fermions in a ring ge-
ometry and in contact to fermionic reservoirs and time de-
pendent scatterers. We use the Schwinger-Keldysh closed
time path formalism to treat the interactions that drive the
system away from equilibrium. For the case of two for-
ward scatterers oscillating harmonically with phase lagδ,
we obtain an analytical expression for the transmission co-
efficient, exact up to second order in the amplitude of the
barriers. We discuss the phenomenon of quantum pumping
in this context.

2 - 16 –The effect of electron-phonon in-
teraction on a carbon nanotube with an ad-
sorbed molecule
Makler, S.S.,1 Latgé, A.,1 and Muniz, R.B.1

1Instituto de F́ısica, Universidade Federal Fluminense,
Niterói-RJ - Brasil

We present theoretical results on the effect of vibrational
modes of adsorbed molecules on the transport properties of
carbon nanotubes.

Due to the one-dimensional nature of the carbon nan-
otube, it is expected that a scattering mechanism modifies
its conductance. Recently was shown experimentally1 the
effect of a vibrational-electronic interaction in single-wall
carbon nanotubes (SWCNTs).

On the other hand a SWCNT coated with metal nanopar-
ticles facilitates the adsorption of organic molecules. The
use of biomaterials with carbon tubes has also provided
different routes of using the complex systems as biosensor
devices. Also, spin polarized transport may be achieved by
adsorbing transition metal on the walls of nanotubes.

Vibration states induced by the adsorption of different
atoms or molecules may be calculated. How quantized vi-
bration modes may affect the electron transport through a
single molecule has been discussed in the literature, taking
into account that charging effects on the molecule plays an
important role on the conduction.
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Here we consider a single molecule attached to one of
the atoms laid at the carbon tube wall and investigate the
changes in the electronic density of states and electronic
current.

The electronic system is described using a singleππ-
band within a tight-binding approximation. A single op-
tical phonon mode is considered coupled to the electrons
through the Fr̈ohlich interaction. The present theoretical
description in the Fock space2, maps the system into a set
of coupled one-dimensional tubes, each one associated to
a particular number of phonons. The system is solved us-
ing the Keldysh Green function formalism. We show that,
even being the electron-phonon interaction much smaller
than the electronic hopping, it could lead to important
changes in the transport properties. This is a clear conse-
quence of the quasi one-dimensional nature of the carbon
nanotube structure.

[1] Leroy B.J. et al., Nature432, 371
[2] Foa Torres L.E.F and Roche S., to be published

2 - 17 –Structural and magnetic charac-
terization of the Fe73.5Ge15.5Nb3B7Cu1 alloy
Muraca, D.,1 Cremaschi, V.J.,2 Moya, J.,2

and Sirkin, H.R.M.2

1Laboratorio de Śolidos Amorfos, Departamento de Fı́sica,
Facultad de Ingenierı́a, Universidad de Buenos Aires.
2Laboratorio de Śolidos Amorfos, Departamento de Fı́sica,
Facultad de Ingenierı́a, Universidad de Buenos Aires. Member
of Carrera del Investigador, CONICET, Argentina.

In this work, we studied the magnetic and structural
properties of the Fe73.5Ge15.5Nb3B7Cu1 alloy. Nanocrys-
talline ribbons were obtained from controlled crystalliza-
tion of amorphous material made employing the melt spin-
ning technique. The structural evolution of these alloys
was studied using X-ray diffraction (DRX) and Differen-
tial Scanning Calorimetry (DSC) and these results were
correlated with their magnetic properties at different an-
nealing temperatures. Magnetic Saturation for the sample
annealed at different temperatures was measured in a Phys-
ical Property Measurement System (PPMS) at room tem-
perature. Coercivity was obtained using a low frequency
fluxometric method by applying an axial field on the sam-
ple and collecting the induced signal in a secondary com-
pensated pick-up coil. The magnetic environment of the Fe
in the annealed alloy at 723K was obtained by Mössbauer
Spectroscopy. From these data the magnetic contribution
of the nanocrystals to the alloy was estimated.

2 - 18 – Amorphous and nanocrys-
talline fraction calculus for the
Fe73.5Si3.5Ge10Nb3B9Cu1 alloy
Muraca, D.,1 Moya, J.,2 Cremaschi, V.J.,2

and Sirkin, H.R.M.2

1Laboratorio de Śolidos Amorfos, Departamento de Fı́sica,
Facultad de Ingenierı́a, Universidad de Buenos Aires.
2Laboratorio de Śolidos Amorfos, Departamento de Fı́sica,
Facultad de Ingenierı́a, Universidad de Buenos Aires. Member
of Carrera del Investigador, CONICET, Argentina.

We studied the relationship between the saturation mag-
netization (Ms) of the Fe73.5Si3.5Ge10Nb3B9Cu1 alloy and
its nanocrystalline structure. Amorphous ribbons obtained
by the melt spinning technique were heat treated for one
hour at different temperatures. The optimal heat treat-
ments that led to the formation of a homogeneous struc-
ture of Fe3(Si, Ge) nanocrystals with a grain size around
11 nm embedded in an amorphous matrix were performed
at 813K. We calculated the magnetic contribution of the
nanocrystals to the heat treated alloy using a lineal model.
On the other hand, saturation magnetization (Ms) of the
nanocrystalline and of the amorphous alloys were mea-
sured. From experimental data and using the theoretical
calculus we obtained the amorphous and crystalline frac-
tion of the heat treated ribbons.

2 - 19 – Effect of the Cu concentration
on the magnetic properties of mechanically al-
loyed FeMnCu system
Mizrahi, M.,1 Cabrera, A.F.,1 and Desimoni, J.1

1Departamento de F́ısica, Facultad de Ciencias Exactas,
Universidad Nacional de La Plata, IFLP- CONICET C.C. 67,
1900 La Plata, Argentina

Magnetic nanoparticles materials are one of the topics
under research, especially due to the production of a large
variety of new structures with interesting physical proper-
ties. The investigation and improvement of these proper-
ties can lead to the discovery of novel magnetic materials
with potential applications in new technologies. In order
to get deeper into the knowledge of the nanoestructurated
metallic systems, allowed powders of (Fe79Mn21)1−xCux
(x = 0.2, 0.25 and 0.3) were prepared by milling the
elemental species in a horizontal vibrating device with
steel balls and vial, under Ar atmosphere during 15 h at
33Hz. The analysis of structural properties was carried
out using X-ray diffraction (XRD). Measurements of AC-
susceptibility, zero field cooling-field cooling (ZFC-FC)
and M vs H cycles were also performed to obtain a mag-
netic characterization of the samples. The XRD results
show only the presence of FCC-phase for the three con-
centrations. The AC-susceptibility curves show the ex-
istence of a characteristic temperatureTc which shifts to
lower temperatures with the increase of the Cu content.
The irreversibility of magnetic properties has been studied
as function of the applied field to the ZFC-FC curves. The
hysteresis loops, recorded at several temperatures, can be
reproduced using three contributions, two magnetics and
one non-magnetic. These results provide evidences for a
highly disordered magnetic system with spin-glass-like be-
havior.
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2 - 20 –SnO2 nanostructures on top of a
silicon nitride surface
Leyva, A.G.,1 Petriella, A.,2 and Garbarz, A.2

1Comisíon Nacional de Enerǵıa Atómica. Av.Gral. Paz 1499
(1650) Bs.As. Escuela de Ciencia y Tecnologı́a - UNSAM. M. de
Irigoyen 3100 (1650) Bs.As.
2Grupo MEMS - CNEA. Av.Gral. Paz 1499 (1650) Bs.As.

Films of SnO2 have been used for gas sensing obtain-
ing very low limit detection of CO, ethanol, hydrogen
and other gaseous contaminants. Recently it has been
reported a single square shaped SnO2 nanotube gas sen-
sor to ethanol (1). Several advantages like higher active
surface area, flexibility in surface modification for chemi-
cally or biologically selective catalysis, accelerated trans-
port of gas/liquid and drastically enhanced electrical trans-
port properties have been reported. A SnO2 nanotube
sheet sensor has also been characterized (2). SnO2 nan-
otubes have been synthesized using a polycarbonate tem-
plate method (3-5). The precursor solution was obtained
dissolving SnCl2.2H2O in deionized water, adding acetic
acid, small portions of metallic tin powder and 30% hydro-
gen peroxide were added slowly. The templates were filled
using a syringe filter device and were treated at 600oC dur-
ing 10 minutes. The SnO2 nanostructures onto silicon ni-
tride surface were obtained attaching the filled template
to the surface and performing the same thermal treatment.
The material was characterized by X-ray diffraction anal-
ysis and scanning electron microscopy. Electrical charac-
terization is in progress.

1. Y. Liu, and M.L. Liu, Adv. Funct. Mater.15 (2005)
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4. A.G. Leyva, P. Stoliar, M. Rosenbusch, V. Lorenzo,
P. Levy, and C. Albonetti, J. Solid State Chemistry177
(2004) 3949-3953.
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2 - 21 –Measurement of mesoscopic High-
Tc superconductors by micro-oscillators
Dolz, M.,1 Antonio, D.,1 and Pastoriza, H.1
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de Bariloche, Argentina.

In mesoscopic samples, when the size of the sample is
comparable to the characteristic lengths of the system, ap-
pear news and very interesting properties. To measure this
kind of samples it is necessary to have instruments sensi-
ble enough to detect its signals. Our intention is to study
the different vortex phases present in mesoscopic high Tc
superconductors measuring them we use micro oscillators.
We place our sample on the oscillator and we detect vari-
ations in its resonant frequency and in its quality factor,

these variations are produced by changes in the magnetic
properties of the sample. In this work we study how we
can use micro oscillators as magnetometers. In particu-
lar, we present the response of an oscillator when a disk of
BSCCO (2212) of 12 microns of diameter and 2 microns
in high is placed on it and a magnetic field perpendicular to
the disk is applied. We discuss our results based in the ex-
istence and contribution of inter and intra layer currents.

2 - 22 – Photoconductivity Decay in RF-
Sputtered NanocrystallineTiO2−δ
(-0.04≤ δ ≤ 0.2) Thin Films

Comedi, D.,1 Villafuerte, M.J.,2 Heluani, S.P.,2

Arce, R.,3 and Koropecki, R.3

1Consejo Nacional de Investigaciones Cientı́ficas y T́ecnicas
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2Laboratorio de F́ısica del Śolido (LAFISO), Dpto. de F́ısica,
FACET, Universidad Nacional de Tucumán, Argentina
3Instituto para el Desarrollo Tecnológico de la Industria
Qúımica INTEC (CONICET-UNL), Santa Fe, Argentina

TiO2 is a wide bandgap semiconductor(∼ 3.2 eV) that
finds many potential applications, such as in spintronics,
photovoltaic conversion, degradation of pollutants, micro-
electronics, photonics, chemical sensors, actuators, and
more. The photoconductivity is very important for the
characterization of electrophotonic devices, since it relates
to crucial factors such as photon-charge carrier conver-
sion, photocarrier radiative or non-radiative recombina-
tion, and the distribution of electronic states that partic-
ipate in theses processes. In this contribution, we have
measured the photoconductivity (PC) and its time decay
in vacuum and at the room temperature in nanocrystalline
TiO2−δ (-0.04≤ δ ≤ 0.2) thin films fabricated by the re-
active rf-sputtering of a Ti target in Ar andO2 mixtures.
The bandgap of these films, as determined by UV-visible
transmittance measurements, varies within the 3.18 a 3.34
eV range. PC was measured by exciting the films using a
commercial LED whose emission is peaked athν = 3.1 eV
and spectral width is∼ 5%.

Different PC values are obtained depending on thin film
sample preparation conditions; the PC to dark conductivity
ratio varies between∼ 1 and∼ 104. In all cases, the pho-
tocurrent decays very slowly (many hours to days) when
the light source is switched off.

In general, the data can be satisfactorily analized by as-
suming that PC decay is due to thermal emission of holes
from traps, which in turn are due to disorder and defect-
related subgap states. The energy distribution of these
traps is taken as a free functional in a fitting procedure
where the PC decay is calculated numerically. Different
trap energy distributions are considered, such as single
peaked at known defect level energies inTiO2, disorder-
related exponential tail, or mixed type distribution. The
experimental results and their analysis provide a new po-
tential way of linking measured structural and morpholog-
ical properties of the films with subgap and deep electronic
states that govern phototransport in these and similar sys-
tems.
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2 - 23 –EPR and Magnetic Susceptibility
of Vanadium Oxide Multiwall Nanotubes
Saleta, M.E.,1 Curiale, J.,1 Troiani, H.E.,1 Ribeiro, S.,1

Sánchez, R.D.,1 Malta, M.,2 and Torresi, R.M3
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3Instituto de Qúımica - Universidade de S̃ao Paulo, Brazil

The recent synthesis of inorganic oxide nanotubes opens
a promising area for applications in nanoelectronic. In
particular, the vanadium oxides attracted much attention
as example of typical oxides with a Mott metal-insulator
transition. The ratio V3+/V4+ plays an important role de-
termining the electronic properties of the material. In this
work we present a characterization of a hybrid nanocom-
posites constituted by vanadium oxide (V2O5 and VOx) /
Polymer. The tubes were synthesized by sol-gel method
followed by hydrothermal treatment. The different reduc-
tion process, used to form the Polyaniline (PANI) or Hex-
adecylamine (Hexa) templates, introduces changes in the
oxidation states of the V ions. The nanostructures were
confirmed by Transmission Electron Microscopy observ-
ing a multiwall tubular symmetry and the amounts of vana-
dium atoms, presents in each sample, were determined by
neutron activation analysis. Electronic Paramagnetic Res-
onances (EPR) and dc-magnetic susceptibility were per-
formed as a function of temperature comparing the prop-
erties of vanadium oxides nanotubes with the V2O5 bulk
material. A Curie paramagnetic behavior and a tempera-
ture independent contribution to the magnetic susceptibil-
ity were detected in all the cases. The EPR spectrum taken
at room temperature is a single line of approximately 100
Oe of linewidth and a g-value of≈ 1.96, with a weak su-
perstructure due to hyperfine structure (hfs). Both experi-
ments in the nanotubes confirm that a small fraction of the
V atoms are in the V4+ state and the hfs observed is due to
the interaction between the nuclear (51V - I = 7/2) and the
electronic (S =1/2) of the V4+ ions can detected.

2 - 24 –Photoluminescence and Band Edge
Absorption Shift from ZnO thin films
Marotti, R.E.,1 Bad́an, J.A.,1 Quagliata,
E.,1 and Dalchiele, E.A.1

1Instituto de F́ısica, Facultad de Ingenierı́a, Universidad de la
Reṕublica, J. Herrera y Reissig 565, CC30, CP 11000,
Montevideo, Uruguay.

Zinc Oxide is a versatile semiconductor whose main
characteristics are its high bandgap energy (3.1 - 3.4 eV),
exciton binding energy (60 meV) and different photolumi-
nescent (PL) bands: band edge blue emission, and intra-
band green and orange-red [1]. The first two PL bands
previously mentioned were extensively studied, while the
last orange-red one has not been so widely addressed [2].
On the other hand, the uncertainty of its bandgap energy
has been assigned to the influence of a shallow donor state,

which makes the bandgap energy determination dependent
on the measurement process [3].

In nanocrystalline electrodeposited ZnO thin films the
measured values of absorption edge depends on film thick-
ness [4], deposition temperature [5], and doping [6]. For
example, deposition temperature induces energy shifts due
to nanocrystalline size effects [5]. Also the PL depends
on nanocrystallite shapes [2]. The electrodeposited sam-
ples show a strong orange-red band which is studied in
the present work. The PL spectra has a width on the or-
der of 100 nm peaked between 610 to 640 nm. These
peaks are correlated with the band edge absorption, which
depends on the sample preparation conditions. The ab-
sorption coefficient is indirectly obtained from diffuse re-
flectance measurements [7].

The most important feature of the below bandgap lu-
minescence is that its peak position follows the shift of
the band edge absorption for all samples studied. More-
over, the PL spectra slightly shift to the high-energy region
when cooling down to 20 K by means of a cryostat. This
suggests the PL is originated in a transition from a band
or shallow state to an intrinsic deep state. When compar-
ing the low temperature PL with the similar behavior of
ZnO samples showing room temperature green emission,
the shallow state nature of the emission is confirmed.

[1] S.A. Studeniken, N. Golego, M. Cocivera, J. Appl.
Phys.84, 2287 (1998).
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[3] V. Srikant, D.R. Clarke, J. Appl. Phys.83, 5447
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[4] R.E. Marotti, D.N. Guerra, C. Bello, G. Machado,
E.A. Dalchiele; Sol. Energy Mater. Sol. Cells82, 85
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[5] R.E. Marotti, P. Giorgi, G. Machado E.A. Dalchiele,
accepted on Sol. Energy Mater. Sol. Cells.90, 2356
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[6] G. Machado, D.N. Guerra, D. Leinen, J.R. Ramos-
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2 - 25 – Complex Fano factor in an
Aharonov-Bohm Ring with a Quantum Dot
Rufeil Fiori, E.,1 Lewenkopf, C.H.,2 and Pastawski, H.M.1
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2Departamento de F́ısica Téorica, Instituto de F́ısica
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When a quantum dot is embedded in a branch of an
Aharonov-Bohm ring it is possible to observe quantum in-
terference between the resonant pathway through the quan-
tum dot and the direct channel. As consequence the con-
ductance shows a characteristic asymmetric line shape as a
function of the gate or bias voltage. Fano [1] proposed this
interference in a general system: a discrete energy level
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embedded in a continuum energy state with a coupling
between these two states. Then, a resonant state arises
around the discrete level, and a transition from an arbi-
trary initial state occurs through two interfering configu-
rations, one directy through the continuum and the other
through the resonance. The transition probability around
the resonance energy has the form(e+q)2/(1+e2), with
e = (ε− ε0)/Γ0, whereε0 andΓ0 are the energy and the
width of the resonance, respectively. The factor q, known
as the Fano’s asymmetry factor q, gives a measure of the
coupling and strength between the continuum state and the
resonance state.

Later on, it was shown [2] that the interference gives
rise to an antiresonance, i.e., a zero in the transmitance,
which, besides yielding the characteristic asymmetric line
shape, has a strong sensitivity to magnetic flux. This is
because it depends on a phase difference that is controlled
by magnetic field. Hence, the observed oscillations in the
conductance result from the displacement of the antireso-
nances. The description of this phenomenon required the
use of a parameter q as a complex number [3].

In this work, we introduce a simple Hamiltonian model
from which a complex q factor is analitically obtained. Be-
sides allowing the exploration of the parameter regime for
symmetric and asymmetric resonance shapes.

[1]U. Fano, Phys. Rev.124, 1866 (1961).
[2]J. A. D’Amato, H. M. Pastawski, J. F. Weisz, Phys.

Rev. B39, 3554 (1989).
[3]K. Kobayashi, H. Aikawa, S. Katsumoto, Y. Iye,

Phys. Rev. B68, 235304 (2003).

2 - 26 –Conductance distributions of 1D-
disordered systems in a strong out of equilib-
rium regime
Foieri, F.,1 Arrachea, L.,2 and Śanchez, M.J.3
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In this work we calculate the conductance distributions
P(G(V,T)) of a one-dimensional disordered wire at fi-
nite temperatureT and bias voltageV in an independent
electron picture. We obtained theP(G(V,T)) as a re-
sult of performing an specific number of autoconvolutions
with the well known equilibrium conductance distributions
P(G(V = 0,T = 0)). The number of autoconvolutions de-
pends onT andV. Strong effects of finiteT andV on the
conductance distribution are observed and well described
by our theoretical analysis, as we verified by performing
a number of numerical simulations of a one-dimensional
disordered wire at different temperatures, voltages, and
lengths of the wire. We have also studied the conduc-
tance distributions of a one-dimensional disordered ring
threaded by a magnetic flux that varies linearly in time.
The system is connected to a particle reservoir which in-
duces inelastic scattering processes and produces a non
vanishing dc-current.

2 - 27 – Magnetic properties of Lan-
thanide(III) Succinates

Echeverŕıa, G.A.,1 Bernini, M.C.,2 Brusau, E.V.,2 Narda,
G.E.,2 Ellena, J.A.,3 Sives, F.,1 and Punte, G.1

1LANADI-IFLP, Depto de F́ısica, Fac. de Ciencias Exactas,
UNLP, La Plata, Argentina.
2Qúımica Inorg., Depto de Quı́mica. Fac. de Qúımica,
Bioqúımica y Farmacia. UNSL, San Luis, Argentina.
3Instituto de F́ısica Sao Carlos, Universidade de Sao Paulo, Sao
Carlos, SP, Brasil.

In the last decade a great effort has been devoted to
investigate the main physicochemical properties of mate-
rials constructed from metal cations and organic multi-
functional anions, known as hybrid materials. They can
build up open structures with pores of different sizes and
supramolecular assemblies of varied dimensions. In par-
ticular when the building constituents of hybrid materials
are dicarboxylate anions and Ln(III) cations, because of
the various coordination modes of dicarboxylates with the
Ln(III), structures with different framework that might dis-
play interesting magnetic properties can be obtained. With
the main purpose to rationalized the influence of the crystal
structure on the magnetic response of Ln(III) ions [where
Ln= Nd, Eu, Gd, Dy, Ho, and Er] we present and discuss
here the observed magnetic susceptibility behaviors as a
function of the temperature, in the range of 2-300K, of two
Ln(III) succinates: Ln2[O2C(CH2)2CO2)3(H2O)4].6H2O
andLn2[O2C(CH2)2CO2)3(H2O)2].H2O, which show in-
organicLnO2 networks of different dimensionality.

2 - 28 – Synthesis and characterization
of nanostructured cobaltite - based oxides for
cathode of solid - oxide fuel cells

Sacanell, J.G.,1 Bellino, M.G.,2 Lamas,
D.G.,2 and Leyva, A.G.1

1Unidad de Actividad Fisica, Centro Atomico de Constituyentes,
CNEA, Av. Gral. Paz 1499, San Martin 1650, Pcia. de Buenos
Aires, Argentina
2CINSO (Centro de Investigaciones en Sólidos),
CITEFA-CONICET, J.B. de La Salle 4397, 1603 Villa Martelli,
Argentina

Cobaltite - based oxides are at the present time one of
the materials most widely used as cathode for intermedi-
ate temperature solid - oxide fuel cells. A significant in-
crease of the specific area of the cathode can be achieved
by preparing structures on the nanometric scale. Nanocrys-
talline tubular structures of several compositions of these
oxides were synthesized by denitration, using polycarbon-
ate porous templates, microwave irradiation and a further
calcination at 800oC. The shape and size of the tubes are
determined by the characteristics of the template pores.
The subsequent thermal treatment is needed to obtain the
desired crystal structure. The resulting products were stud-
ied by means of X ray diffraction and electron microscopy
techniques.
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2 - 29 –Relation among grain size, tube to
wire crossover and wall thickness for mangan-
ite nanoparticle assembled nanostructures
Troiani, H.E.,1 Leyva, A.G.,2 Curiale, J.,1
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Nanoparticle assembled into nanostructures of man-
ganese perovkite oxides for different compositions and
diameters have been synthesized following a template
assisted method. In this paper we discuss the rela-
tion among geometrical, structural and nanostructural pa-
rameters observed when synthesizing La0.66Sr0.33MnO3,
La0.66Ca0.33MnO3 and La0.325Pr0.300Ca0.375MnO3 man-
ganite based complex oxides. For all compounds studied,
obtained nanostructures are composed by an assembly of
small (some few tenths of nanometers ) grains. They form
nanotubes above some threshold diameter of the template,
and nanowires below it. Here we focus on the correlation
among grain size, the diameter at which the tube to wire
crossover occurs, and the corresponding wall thickness.
We show that the threshold for this tube to wall crossover
depends on the specific compound. Moreover, we present
evidence from Transmission Electron Microscopy obser-
vations which allow a rationalization of several phenom-
ena implicated in the synthesis process.

2 - 30 –MD simulations of films from C60
molecules deposited on Ge
Halac, E.B.,1, 2 Burgos, E.,1, 3 and Reinoso, M.2, 3
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Molecular dynamics simulations have been used to in-
vestigate the microscopic processes of the growth of car-
bon thin films obtained from the collision of C60 molecules
on germanium substrates. The Tersoff potential has been
employed to describe the atomic interactions. Some prop-
erties of the films have been studied as a function of the
deposition energy (from 10 up to 1000 eV): density of the
films, width of the interface region, coordination number
of C and Ge atoms, radial and angular distribution func-
tions and vibrational density of states. Results have been
correlated to those obtained on silicon by similar meth-
ods. The simulations show that the structural and dynami-
cal properties of the films depend on deposition energy, in
agreement with previous results on Si substrates [1,2]. For
low deposition energies, the molecules preserve their iden-
tity, while at high energies the films resemble amorphous
carbon ones. For the studied energies, the simulated in-
terface thickness is larger in germanium substrates than in
silicon ones. Special attention has been focused onto the

interface region, since poor adherence of the films to the
substrate has been experimentally observed.

The local stresses have been analyzed. For films de-
posited at energies above 500 eV, a high percentage of
five- and six-coordinated atoms (mainly Ge atoms) have
been observed in the interface region, showing that this is
a highly stressed material. Annealing of the samples up to
2500 K shows a conversion of four- to three-coordinated C
atoms (graphitization), but minor changes in the Ge atoms
coordination.

[1] A.G. Dall´Asén, M. Verdier, H. Huck, E.B. Halac,
M. Reinoso Appl. Surf. Sci.252, 8005 (2006).

[2] E.B. Halac, M. Reinoso, A.G. Dall´Asén, E. Burgos.
Phys. Rev. B71, 115431 (2005).

2 - 31 – Structure and magnetic proper-
ties of Cu-10 w.% Co alloys processed by twin
roller melt spinning
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Nacional de Ćordoba. Ciudad Universitaria, 5000 Ćordoba,
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2Facultad de Mateḿatica, Astronoḿıa y F́ısica. Universidad
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Nanostructured magnetic Cu-10 w.% Co alloys display-
ing giant magnetoresistance have been prepared by ultra
rapid solidification, using the twin roller melt spinning
technique. This solidification procedure is known to pro-
mote a more uniform microstructure as compared with that
obtained in single wheel spinning devices.

The structural properties of ribbons processed at tangen-
tial wheel speeds between 5 m/s and 23 m/s, in the as cast
state and after heat treatments at temperatures below 700
◦C, are investigated by X-ray diffraction techniques; the
magnetic properties are characterized by J-H loops mea-
surements and the electric resistance measured as a func-
tion of temperature and the applied magnetic field.

The J-H loops in as cast samples can be described by the
sum of a superparamagnetic component involving small
clusters of pure Co with sizes below the detection limit
of X-ray diffraction, and a soft ferromagnetic contribution
which is likely to arise in the matrix. The X-ray spectra are
consistent with a Cu matrix exhibiting a spinodal like Co
profile.

Isothermal annealing above 600oC results in the forma-
tion of larger Co cluster; these changes are accompanied
by an improvement in the apparent coercivity and in the
polarization attained at a maximum field of 1.5 T.

Magnetoresistance effects are observed in as cast sam-
ples solidified at 23 m/s and completely disappear after a
treatment of 1 h at 650C.
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2 - 32 –Low dimensional and alloying ef-
fects on the magnetic properties of Co-Rh and
Ni-Rh nanostructures
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Low dimensional effects enhances the magnetic proper-
ties of Co and Ni nanostructures and gives rise to magnetic
order in the case of Rh. We study the evolution of the mag-
netic properties of Co-Rh and Ni-Rh nanostructures (free-
standing monolayers and wires) on Rh content (x). As it is
well known, Rh is non magnetic in bulk, but shows mag-
netic order as free-standing monolayer and nano-wire, be-
ing 1.03µB and 0.26µB their corresponding magnetic mo-
ments, calculated by using theab− initio Wien-2k code.
In the case of Co1−xRhx and Ni1−xRhx wires, the evolution
of the Rh magnetic moment is similar for both cases, being
enhanced with respect to pure Rh wire value and reaching
the largest values at x=.5 (1.36µB and 1.31µB respectively).
If x > 0.5 all the magnetic moments fall. Ifx < .5 the
Co and Ni magnetic moments reach values larger than the
corresponding pure wire and than their saturation magnetic
moments. When alloying with Co or Ni, Rh enhances its
magnetic moment with respect to the pure Rh wire in the
case of mixed wires.On the other hand Rh magnetic mo-
ments of mixed monolayers are not enhanced.

2 - 33 – 3D Invariant Embedding Model
for Backscattering Electrons Applied to Ma-
terials Characterization
Figueroa, C.,1 Nieva, N.,1 and Heluani, S.P.1
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Most of the microscopes used in nanoscience and nan-
otechnology are electronic ones. They operate based on
the interaction of an electron beam with the substances
present in the sample. As the electrons of the beam pen-
etrate within the sample they are scattered, giving rise
to backscattered electrons, secondary electrons, absorbed
electrons and X-rays spectra (characteristic and contin-
uum). The working principle of the different kinds of elec-
tronic microscopes depends on which of these ”signals”
(one or many) are detected and analyzed. Theoretical and
experimental study of the backscattered electrons are prtic-
ularly valuable in several fields. For instance, backscat-
tered electrons are used in approaches to estimate the ab-
sorption correction factor in quantitative microanalysis, in
reflection electrons energy loss spectroscopy, and in the-
ories of bremsstrahlung production. Also its applications

in scanning electron microscopy (SEM) and in film thick-
ness determinations are of great importance. In particular,
SEM represents a high-performance method of investigat-
ing structures and devices in the nanometer scale.

Theoretical study of the electron transport in mi-
croscopy may be dealt with in the general framework of
linear transport theory. The traditional treatment makes
use of the Boltzmann transport equation to describe the
electron distribution into the sample, but the resulting
integral-differential equation is hard to solve when those
experimental conditions usual in quantitative microanal-
ysis are taken into account[1]. A different way of ap-
proaching this issue was recently outlined, namely the
so-called Invariant embedding approach to Microanalysis
(IEAM), which yields analytical expressions from a sim-
ple 1D model, and have shown a good performance in
the interpretation of experimental data[3]. In this work,
the results of a 3D model used to describe the fraction of
backscattered electrons, together with its energy and angu-
lar distributions, will be reported. This 3D model is the
result of improvements in the IEAM. Comparisons with
experiment show that the theoretical results follow the gen-
eral trend of experimental data, when parameters (such
as atomic number, energy of the impinging electrons and
tilted angle) are changed.

[1] Werner, S.M.W. et al, PRB67, 155412 (2001). [2]
C. Figueroa, H. Brizuela, S.P. Heluani, Journal of Applied
Physics99, 044909 (2006).
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dots
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Motivated by recently obtained experimental evidence
of spin-splitting modulation by thermal processing in self-
assembled semiconductor quantum dots, we report a sys-
tematic theoretical study of their electronic properties once
subjected to different thermal annealing times. The ex-
perimental characterization has been simulated by a multi-
band theoretical analysis. The effects of thermal process-
ing on the magnetic properties of the system have been
fully understood. The annealing time tuning of impor-
tant electronic and optical properties has been character-
ized both qualitatively and quantitatively. The discussion
highlights the correlation between band structure param-
eters and external factors that effectively affects the mag-
netic properties of the system. An applied magnetic field
has been combined with changes of the quantum dot size
and variations of the chemical composition induced by
thermal annealing. They have proven to be key factors
for the manipulation of spin-states in the quantum dots.
The variations of the effective Landè g-factor expected
in the experimental results have been theoretically con-
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firmed as caused by the peculiar band structure depen-
dence on quantum dot size and geometry. This study is
based on a multiband calculation of the electronic structure
of CdSe/Cd1−xZnxSe quantum dot subjected to an external
magnetic field. The theoretical model combines the ef-
fect of confinement, chemical composition and interband
coupling within the same mathematical framework. The
effect of thermal processing has been simulated by chang-
ing the system parameters according to the experimental
measurements. During the process of annealing, the rela-
tion between life-times of each given parameter will define
the time-evolution of the optical response. The theoretical
model has confirmed the qualitative trends of the experi-
mental observations. The analysis of the thermal process-
ing and its thermodynamics has proved to be a tool for the
tuning of magnetic properties such as the effective Zee-
man splitting detected optically. The ability to control the
microstructure of semiconductor nanocrystals using ther-
mal annealing provides opportunities for creating novel de-
vices, and can be generalized to other substrates or other
synthesis techniques.

2 - 35 – Conductivity fluctuation
and superconducting parameters of the
YBa2Cu3−x(PO4)xO7−δ material

Rojas Sarmiento, M.P.,1 Uribe Laverde, M.A.,1 Vera
López, E.,2 Land́ınez T́ellez, D.A.,1 and Roa-Rojas, J.1

1Grupo de F́ısica de Nuevos Materiales, Departamento de
Fı́sica, Universidad Nacional de Colombia, AA14490, Bogotá
DC, Colombia
2Grupo de Superficies, Electroquı́mica y Corrosíon, Escuela de
Fı́sica, UPTC, Tunja, Colombia

Synthesis of the YBa2Cu3−x(PO4)xO7−δ superconduct-
ing material by the standard solid state reaction is reported.
DC resistivity measurements reveal the improvement of
the critical temperature (Tc) when substitution of phos-
phate in the Cu sites is performed. A bulk Tc = 97 K was
determined by the criterion of the maximum in the temper-
ature derivative of electrical resistivity. This is the high-
est Tc reported for the YBa2Cu3O7−δ family. Structure
characterization by means the x-ray diffraction technique
shows the crystalline appropriated distribution of PO4 into
the CuO2 superconducting planes. In order to examine
the effect of phosphates on the pairing mechanism close
to Tc, conductivity fluctuation analysis was performed by
the method of logarithmic temperature derivative of the
conductivity excess. We found the occurrence of Gaus-
sian and genuinely critical fluctuations. Our results are in
agreement with that reported on YBa2Cu3O7−δ, but an en-
hancement of the Gaussian fluctuation regimes was experi-
mentally detected as a result of introduction of phosphates
in the crystalline structure. The correlations of the crit-
ical exponents with the dimensionality of the fluctuation
system for each Gaussian regime were performed by us-
ing the Aslamazov-Larkin theory. From the reduced tem-
perature of the three-dimensional Gaussian regime and the
mean field critical temperature, the Ginzburg number for
this superconducting material is predicted and the critical

magnetic fields, critical current density and the jump in the
specific heat at the critical temperature is theoretically de-
termined.

This work was partially supported by Colciencias on the
project No. 1101-06-17622, contract 280-2005 and Centro
de Excelencia en Nuevos Materiales, contract No. 043-
2005.

2 - 36 – Magnetic behavior across inter-
granular regions
Velásquez, E.A.,1 Duque, L.F.,1 Mazo-Zuluaga,
J.,1 and Restrepo, J.1

1Grupo de Estado Śolido, Instituto de F́ısica, Universidad de
Antioquia. A.A. 1226 Medellı́n-Colombia.

By using the variational principle for the Gibbs free en-
ergy, based on the Bogoliubov inequality, the magnetic
properties of disordered systems with competing interac-
tions are studied. In our model we immplement periodic
boundary conditions stressing on how the number of first
nearest neighbors can modify the magnetism. Concerning
the competing interactions, we have considered those val-
ues corresponding to the ternary system Fe-Mn-Al. This
system exhibits magnetic phases as the spin glass behavior
arising from atomic disorder, bond competition and the di-
lutor effect of aluminium atoms. In this work we compute
the magnetization per site and the magnetic susceptibility
as a function of temperature, for different values of the co-
ordination number. Results reveal an increase of the Curie
temperature with the number of first nearest neighbors, as
well as the existence of a minimum critical coordination
number below which the system becomes paramagnetic.
The present work is applied to elucidate the magnetic be-
havior at atomic level in intergranular regions character-
ized by a high degree of structural disorder.

2 - 37 –Ab initio electronic structure cal-
culations for Mn linear chains deposited on
CuN/Cu(001) surfaces
Barral, M.A.,1 Weht, R.,2 Lozano, G.S.,3

and Llois, A.M.4, 1

1Departamento de F́ısica ”Juan Jośe Giambiagi”, Facultad de
Ciencias Exactas y Naturales, Universidad de Buenos Aires,
1428 Buenos Aires, Argentina
2Department of Physics - CNEA and CONICET Avda General
Paz y Constituyentes 1650 - San Martı́n - Argentina
3Dpto. Fisica, FCEyN, UBA
4Departamento de F́ısica, Comisíon Nacional de Enerǵıa
Atómica, Avenida del Libertador 8250, 1429 Buenos Aires,
Argentina

Understanding the electronic and magnetic properties at
atomic scale is essential for possible applications in spin-
tronic. It has become a reality nowadays to use scan-
ning tunneling microscopy (STM) to manipulate and probe
magnetic nanostructures.

In a recent experimental work, STM has been used to
study the interactions between manganese atoms lying in
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linear chains, ranging from 1 to 10 atoms, on thin insulat-
ing islands of CuN(001) deposited on Cu(001). Analyzing
the spectroscopic results with a nearest neighbor Heisen-
berg model Hamiltonian the authors obtain the value of the
exchange interactions between manganese atoms. They
also show that the coupling strength depends on the de-
position sites of the Mn atoms (N or Cu). In this contri-
bution we perform ab initio calculations for different ar-
rangements of infinite Mn chains on CuN in order to

2 - 38 –Static and dynamic magnetic prop-
erties of MnAs
Milano, J.,1 Steren, L.B.,1 Sorace, L.,2 Gatteschi,
D.,2 Vodungbo, B.,3 Garćıa, V.,3 Marangolo, M.,3

Eddrief, M.,3 Etgens, V.H.,3 and Rivadulla, F.4

1Centro At́omico Bariloche, Comisión Nacional de Enerǵıa
Atómica and Instituto Balseiro, Universidad Nacional de Cuyo.
Av. E. Bustillo 9500, (8400) S.C. de Bariloche, Argentina.
2Dipartimento di Chimica, Università di Firenze, 50019 Sesto
Fiorentino (Fi), Italy.
3Institut des NanoSciences de Paris, INSP-UMR CNRS 7588,
Universit́e Pierre et Marie Curie-Paris 6 et Université Paris 7,
Campus Boucicaut – 140 rue de Lourmel – 75015 Paris, France.
4Physical-Chemistry Department, University of Santiago de
Compostela, 15782 Santiago de Compostela, Spain.

One of the most interesting topics in MnAs grown as
thin films respect to the bulk is the coexistance of alpha
and beta phases. Up to 313K, MnAs bulk presents a ferro-
magnetic hexagonal structure (alpha phase). At this tem-
perature a magneto-structural transition occurs and beyond
313K the beta phase, which is orthorombic and no mag-
netic, is set. In MnAs thin films, these two phases coexist
in a certain range of temperature and it is well known that
the coexistance is selforganized when MnAs is grown over
GaAs(100), while it is disordered over GaAs(111). How-
ever, the reason of the appearence of the beta phase below
313K is not well understood yet.

In order to get a deeper understanding of the nucle-
ation of the beta phase, we have performed magnetometric
measurements and ferromagnetic resonance (FMR) exper-
iments as a function of temperature in MnAs grown over
GaAs(111) and GaAs(100) and MnAs powder. The static
measurements was done in a SQUID magnetometer and
the FMR spectra was taken at different frequencies (9, 33
and 94 GHz).

From the results we clearly see the differences between
the bulk and thin films, mainly, through the behavior of
coercive field and the FMR spectra. We observe the ap-
pearence of the beta phase at 200K, but its growth remains
almost freeze up to 273K. At this temperature, the amount
of beta phase increases rapidly up to the end of the phase
coexistance.
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3 - 1 – Composition influence on sur-
face morphology and optical properties of
nanocolumnar ZnO films
Orozco, J.,1 Donderis, V.,2 Damonte, L.C.,3 Cembrero,
J.,1 and Herńandez-Fenollosa, M.A.3

1Departamento de Ingenierı́a Mećanica y Materiales,
Universidad Polit́ecnica de Valencia, Caḿı de Vera s/n, 46071,
Valencia, Spain
2Departamento de Ingenierı́a Eléctrica, Universidad Polit́ecnica
de Valencia, Caḿı de Vera s/n, 46071, Valencia, Spain
3Departamento de F́ısica Aplicada, Universidad Politécnica de
Valencia, Caḿı de Vera s/n, 46071, Valencia, Spain

ZnO nanocolumnar films were prepared by electrode-
position (ED) on polycrystalline conductive ITO covered
glass. The films where grown introducing different nature
dopants (Mg, H, N, etc.), in order to follow the evolution
of optical and structural properties. The optical proper-
ties of these films were studied by means of photolumi-
nescence spectroscopy (PL) and the structural properties
by scanning electron microscopy (SEM) and X-ray diffrac-
tion (XRD). The size and surface-volume ratios of the ZnO
columns depend mainly on the growth parameters such as
current density, deposition rate and temperature of the de-
position bath. All type of films were annealed at 300oC
in order to improve the crystal order, because preliminary
results indicate that the 300oC annealing step causes a ho-
mogenisation of the surface morphology.

3 - 2 –Structural and magnetic properties
in mechanically alloyed Zn1−xCoxO semicon-
ductor powders
Damonte, L.C.,1 Herńandez-Fenollosa, M.A.,2 Meyer,
M.,1 Mendoza-Źelis, L.A.,1 and Maŕı, B.2

1Departamento de F́ısica, Universidad Nacional de La Plata,
C.C.67 (1900), La Plata, Argentine.
2Departamento de F́ısica Aplicada, Universidad Politécnica de
Valencia, Caḿı de Vera s/n, 46071, Valencia, Spain

Thin films and nanostructured thin films of the transpar-
ent magnetic semiconductor alloy Zn1−x CoxO has been
extensively studied due to its attractive properties for op-
toelectronic and spintronic applications. However, the
mechanism responsible of such singular ferromagnetic be-
haviour is not yet well understood. The object of this work
is the preparation and structural and magnetic characteriza-
tion of Zn1−xCoxO powders. Our purpose is to investigate
the basic properties on bulk materials in order to contribute
to the comprehension of the magnetic character in these
semiconductors. The samples were obtained by mechan-
ical alloying the binary oxides ZnO and CoO at different
concentrations and milling times. The cation substitution
was verified by X−ray diffraction. The magnetic proper-
ties were evaluated by field-cooled and zero-field-cooled
magnetization measurements.

3 - 3 –Structural and magnetic studies on
GeSe2−Se(Fe) diluted magnetic semiconduc-
tors
Arcondo, B.,1 Ureña, M.A.,2 Eraźu, M.B.,3

Rocca, J.A.,1 and Fontana, M.2

1Facultad de Ingenierı́a, Universidad de Buenos Aires
2Facultad de Ingenierı́a - Universidad de Buenos Aires,
CONICET
3Facultad de Ingenierı́a - Universidad de Buenos Aires,
FONCyT ANPCyT

The GeSe2 − Se system presents an extensive glass
forming composition range by the melt quenching tech-
nique. The interest on these materials is due to the ease
to be conformed as films, their stability and resistance to
water and corrosive media and the possibility to control
their physicochemical properties by adding a third element
even in a low concentration. The binary glasses, as well as
the crystalline phases, are semiconductors with a band gap
above 2eV.

The fundamental structural unit of pure chalcogen
glasses is based on a single atom, therefore the short range
order is rather straightforward and Se coordination num-
ber is n=2. For binary glasses the situation is more com-
plex. Their structure consists of tetrahedral units centered
on the tathogen, e.g.GeSe4/2. Ge coordination number is
n=4. In GeSe2-Se system glasses Ge centered tetrahedra
are connected by Se bridges whereas in glasses with higher
Ge fraction the tetrahedra are either corner sharing or edge
sharing. CrystallineGeSe2 has a layered structure formed
by chains of tetrahedra whereas crystalline Se is formed by
Se chains.

Ge0.25Se0.75 and(Ge0.25Se0.75)0.995Fe0.005 glasses have
been obtained and analyzed by different techniques. Their
structure was characterized by X-ray diffraction whereas
the presence of Fe was utilized as a probe to study the
short range order of the structure by means of Mössbauer
spectroscopy. The magnetic behavior was characterized
employing SQUID-VSM magnetometers. After crystal-
lization Se andGeSe2 were identified in X-ray diffrac-
tion patterns. The crystallization products were analyzed
and DC magnetization was measured as a function of tem-
perature and magnetic field from 5K to 300K on witness
(GeSe2)0.995Fe0.005 and Se0.995Fe0.005 evidencing ferro-
magnetic behavior.
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3 - 4 –First-principles calculation of struc-
tural properties of Sc1−xInxN compound
López Ṕerez, W.R.1 and Rodŕıguez Mart́ınez, J.A.2
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We have studied the structural properties ofSc1−xInxN
compound in sodium chloride and wurtzite structures us-
ing first-principles total energy calculations. The effect of
composition on lattice constants , bulk modulus and co-
hesive energy in the equilibrium volume was investigated
for the two structures. Deviations of the lattice constants
fron Vegard’s law and the bulk modulus from linear con-
centration dependence were observed for the sodium chlo-
ride and wurtzite structures. The relative stabilility of the
sodium chloride and wurtzite structures it changes for an
approximate concentration of In 50%.

3 - 5 – The wide-gap of Sc1−xInxN
compound: a comparative theoretical study
among the approaches GGA and EV-GGA
López Ṕerez, W.R.1 and Rodŕıguez Mart́ınez, J.A.2

1Grupo de F́ısica de la Materia Condensada-Departamento de
Mateḿaticas y F́ısica. Universidad del Norte, Apartado Aereo
1569, Barranquilla, Colombia.
2Grupo de F́ısica de la Materia Condensada-Departamento de
Fı́sica, Universidad Nacional de Colombia, sede Bogotá,
Colombia.

The wide-gap ofSc1−xInxN compound were inves-
tigated using the Linearized Augmented Plane Wave
(LAPW) method as implemented in the wien2k code. We
used density functional theory with the Generalized Gradi-
ent Approximation (GGA) and the Engel-Vosko GGA for-
malism to calculate the band structure at equilibrium vol-
ume for eachIn concentration in the sodium chloride and
wurtzite structures. We have studied the effect of compo-
sition on wide-gap of compound in sodium chloride and
wurtzite structures. The origins of gap bowing in sodium
chloride and wurtzite structures of ternary compound, have
been explained in detail. The band structure calculated by
GGA and EV-GGA for the compound in sodium chloride
(or wurtzite) structure were similar, however the value of
bandgap was wider with EV-GGA.

3 - 6 – EXAFS study of the local environ-
ment of impurities in doped TiO2 thin films
Rodŕıguez Torres, C.E.,1 Cabrera, A.F.,1 Errico, L.A.,1

Golmar, F.,2 Renteŕıa, M.,1 and Śanchez, F.H.1

1Dpto. F́ısica-IFLP, Fac. Cs. Exactas, Universidad Nacional de
La Plata, C.C 67, 1900 La Plata, Argentina
2Laboratorio de Ablacíon Laser. Dept. F́ısica, Fac. Ingenieŕıa,
Universidad de Buenos Aires, Paseo Colón 850, 1063 Buenos
Aires, Argentina.

Diluted magnetic semiconductors (DMS) are attractive
materials because they combine two properties: semicon-
ductivity and magnetism. For their practical applications,
ferromagnetic semiconductors are required to have a high
Curie temperature. From the discovering of room tem-
perature magnetism in Co-doped anatase TiO2 thin films
many research groups have focused on doping TiO2 with
transition metals. These results have motivated intensive
experimental and theoretical studies on the structural and
electronic properties of these materials. However, due
to intrinsic complexities, many questions remain regard-
ing the underlying microscopic mechanism of long-range
magnetic order. Carrier induced interaction between the
magnetic atoms was first suggested as the important in-
gredient underlying ferromagnetism in III-V based DMSs.
Subsequent reports have raised concerns about the initially
suggested intrinsic nature of ferromagnetism in these ma-
terials, due to the possibility of ferromagnetic metal clus-
tering under different growth conditions. Furthermore, it
has been suggested that strong interaction between Co and
vacancy moments in Co-doped TiO2 plays a key role for
the explanation of its high Tc. In order to clarify the
role of impurities in the presence of magnetism it is cru-
cial to determine the local environment of magnetic or
non magnetic impurities. In this work we present an EX-
AFS (extended x-ray absorption fine structure) characteri-
zation of the local environment of M (Co, Ni, Cu or Zn) in
anatase TiO2 doped thin films. The films were deposited
on LaAlO3 (001) substrate by Pulsed Laser Deposition us-
ing a Nd:YAG laser. They were transparent, strongly tex-
tured (showing only the (001) reflections of the anatase
structure) and ferromagnetic at room temperature. We did
not found presence of metallic clusters in any case. The
oxidation state is +2 and the local coordination of oxygen
is similar to MO (CoO, NiO, CuO or ZnO) but, except in
the Cu case, the similarity with these oxides only exits in
the short range scale.
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3 - 7 –About the magnetism in pure SnO2
and TiO2 oxides thin films
Golmar, F.,1 Mudarra Navarro, A.M.,2 Rodŕıguez Torres,
C.E.,2 Cabrera, A.F.,2 Saccone, F.D.,1 and Śanchez, F.H.2

1Laboratorio de Ablacíon Láser. Dept. F́ısica, Fac. Ingenieŕıa,
Universidad de Buenos Aires, Paseo Colón 850, 1063 Buenos
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Recently, interesting results were reported showing
room temperature ferromagnetism on pure TiO2, HfO2,
SnO2 and In2O3 oxide films[2, 3, 4] and also in films
doped with non-magnetic impurities [5]. They assume that
defect, especially oxygen vacancies could be the reason of
the observed magnetism. The saturation magnetization is
in all cases in the order 20-30 emu/cm3 and the magnetic
moment (in films deposited on LaAlO3 with a surface of
0.5x0.5 cm2) in the order of 105 emu. In this work we
present a study of the magnetic properties of pure SnO2
and TiO2 thin films deposited on LaAlO3 by pulsed laser
deposition (PLD) that result ferromagnetic at room tem-
perature. We explore the influence of deposition, clean-
ing of the films previous to the magnetic measurement
and substrate treatment conditions on the presence of mag-
netism in these samples. The samples were characterized
by X-ray diffraction (XRD) and magnetometer measure-
ments performed using a SQUID.

[1] S.B. Ogale et. al., Phys. Rev. Lett.91 (2003)
077205.

[2] C. B. Fitzgerald, M. Venkatesan, A. P. Douvalis, S.
Huber, J. M. D. Coey, and T. Bakas, J. Appl. Phys.95(11)
(2004) 7390.

[4] N. H. Hong, J. Sakai, W. Prellier and A. Hassini, J.
Phys.: Condens. Matter17 (2005) 1697.

[5] C.E. Rodŕıguez Torres, L. Errico, F. Golmar, A.M.
Navarro Mudarra, A.F. Cabrera, S. Duhalde, F.H. Sánchez,
and M. Weissmann, J. Mat. Magn. Mater. (2006), in press.

[6] Duhalde S, Vignolo M F, Golmar F, Chiliotte C,
Rodŕıguez Torres C E, Errico L A, Cabrera A F, Renterı́a
M, Sánchez F H and Weissmann M Phys. Rev. B72(2005)
161313(R).
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4 - 1 – Tunneling magnetoresistance of
Fe/ZnSe (001) single-and double-barrier junc-
tions as a function of interface structure
Peralta Ramos, J.1 and Llois, A.M.1, 2
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Aires, Argentina
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In this contribution, we calculate the spin-
dependent transport through Fe/ZnSe (001) sim-
ple and double magnetic tunnel junctions[1],
of the type Fe(inf.)/ZnSe(n)/Fe(inf.) and
Fe(inf.)/ZnSe(n)/Fe(m)/ZnSe(n)/Fe(inf.), respectively.
Fe(inf.) are semi-infinite electrodes and n, m are thick-
nesses. The electronic structure of the junctions is
modeled by a second-nearest neighborsspd tight-binding
hamiltonian parametrized toab initio calculated band
structures, while the conductances and the tunneling mag-
netoresistance (TMR) are calculated within Landauer’s
formalism expressed in terms of Green’s functions.

The calculations are done at zero bias voltage and as
a function of energy, for junctions with a given n value
and variable m. We show and discuss how the insertion
of Fe layers in between the ZnSe spacer modifies the elec-
tronic structure of the junctions and, consequently, their
spin-dependent transport properties[1-3], focusing on the
effect of the in-between Fe layers on the k//-dependence of
the conductance.

[1] X. Zhanget al, Phys. Rev. B56, 5484 (1997).
[2] O. Wunnickeet al, J. Phys.: Condens. Matter16,

4643 (2004).
[3] Y. Wanget al, Phys. Rev. Lett.97, 087210 (2006).

4 - 2 – Anisotropic magnetoresistance in
La0.75Sr0.25MnO3/LaNiO3 trilayers
Granada, M.,1 Rojas Śanchez, J.C.,1 and Steren, L.B.1

1Centro At́omico Bariloche - CNEA, (R8402AGP) San Carlos de
Bariloche, Ŕıo Negro, Argentina

Ferromagnetic manganites are interesting compounds
to be used in magnetorresistive devices due to their half-
metallic character. Moreover, there are a large number of
compounds with the same crystalline structure but differ-
ent magnetic and electric properties. La0.75Sr0.25MnO3
(LSMO) is ferromagnetic and metallic below its Curie
temperature and LaNiO3 (LNO) presents Pauli paramag-
netism and is metallic. For this study we grew metallic
trilayers LSMO/LNO/LSMO on (100) SrTiO3 single crys-
talline substrates, aiming to the fabrication of giant mag-
netoresistance (GMR) devices.

In a previous work [1], we studied the magnetic cou-
pling between the LSMO layers in these samples. Once the
samples were magnetically characterized, we performed
in-plane electric transport measurements. In-plane GMR

is weak and so other effects contributing to the low-field
magnetoresistance should be carefully taken into account
in analyzing the measured data. The anisotropic mag-
netoresistance (AMR) is an effect that depends on the
angle between the magnetization and the electrical cur-
rent, and its magnitude is important in manganite films.
We studied the AMR on reference LSMO thin films and
LSMO/LNO/LSMO trilayers. We found that the general
features of the AMR observed in LSMO films appear in
trilayers. The differences in the shape of the magnetoresis-
tance curves of the trilayers, in comparison to that of the
LSMO films are attributed to the GMR effect.

J.C.R.S. acknowledges a fellowship from CONICET.
L.B.S. is a member of CONICET.

[1] M. Granada, J.C. Rojas Sánchez, L.B. Steren and
A.G. Leyva, Physica B384, 68 (2006).

4 - 3 – Structural magnetic and electric
characterization of Sr3M2ReO9
(M= Cr, Fe)
Pannunzio-Miner, E. V,1 De Paoli, J. M,2 Sánchez,
R.D.,2 and Carbonio, R.E.1

1Depto. Fisicoqúımica, Facultad de Ciencias Quı́micas, U. N.
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The search of new materials with colossal magnetore-
sistant (CMR) includes some members of the family of
double perovskites A2BB’O6 (A= alkali earths and B, B’=
transition metals). These, as an alternative to perovskite
manganites, have been proposed as half-metallic ferro-
magnets with TC’s well above room temperature. These
transition metals oxides have a ”double” crystalline struc-
ture because they have, in an ideal order, the M ions alter-
nated in two different B site. The interest in this family was
triggered by a report on Sr2FeMoO6, demonstrating that
in the electronic structure only minority spins are present
at the Fermi level. This material exhibits magnetoresis-
tance (MR) at room temperature, which has also been ob-
served for double perovskites containing other transition
metals than Mo, such as A2FeReO6 (A= Ca, Sr, Ba). In
the present work we present magnetoresistance, hysteresis
loops, magnetization and electrical resistivity as a func-
tion of temperature from a new chemical composition of
these oxides: Sr3M2ReO9 with M= Cr or Fe. Their crys-
tallographic formula can be written like Sr2[(M) 2a (M,Re)
2b]O6, being the site 2b occupied by13 of M ions and2

3 by
Re ions, turning it one in a double Perovskite with intrinsic
disorder in the 2a and 2b crystallographic B sites.
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5 - 1 – Valence band and core-level spec-
tra of metallic and insulating V2O3: Clus-
ter model calculations with nonlocal screening
channels
Mossanek, R.J.O.1 and Abbate, M.1

1Departamento de F́ısica - Universidade Federal do Paraná,
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We have studied the electronic structure of metallic
and insulatingV2O3 using a cluster model with non-local
screening channels. The calculation reproduces both the
valence band and the core-level photoemission spectra,
showing a good agreement with the experiment. The cal-
culation of the metallic phase included a coherent screen-
ing channel from a delocalized state at the Fermi level. The
valence band of metallicV2O3 presents a coherent struc-
ture at the Fermi level and an incoherent feature at lower
energy. The coherent peak in the spectrum is attributed to
the coherent screened 3d2C state, whereas the incoherent
part is mostly due to the ligand screened 3d2L state. The
poorly screened 3d1 state, which corresponds to the lower
Hubbard band, appears at much lower energies. The core-
level spectrum presents a similar spectral distribution. The
higher energy structure is related to the coherent screened
c3d3C state, whereas the main peak in the spectra is due to
the ligand screenedc3d3L state. Finally, the lower energy
feature, which corresponds to the charge-transfer satellite,
is mostly formed by the poorly screenedc3d2 state. The
insulating calculation included a typical Hubbard screen-
ing channel from a neighboringV3+ ion in the structure.
The coherent screened state 3d2C (c3d3C) in the insulat-
ing valence band (core-level) is replaced by the Hubbard
screened state 3d2D (c3d3D). The Hubbard state appears
at lower energy and the resulting transfer of spectral weight
opens the insulating band gap. The calculation shows that
the incoherent feature contains considerableO2p charac-
ter, whereas the coherent structure contains almost pure
V3d weight. The photon energy dependence of the va-
lence band spectra can be mainly attributed to the rela-
tive V3d−O2p cross section. TheV2O3 compound can
be classified as a strongly hybridizedV3d−O2p Mott-
Hubbard system, where theO2p orbitals have to be con-
sidered explicitly.

5 - 2 –Crystal Field effects of Eu2+ in LaB6

Duque, J.G.S.,1 Urbano, R.R.,1 Pagliuso, P.G.,1 Rettori,
C.,1 Fisk, Z.,2 Oseroff, S.B.,3 and Venegas, P.4

1Inst. de F́ısica ”Gleb Wataghin” (UNICAMP), C.P. 6165,
13.083-970 Campinas, São Paulo, Brazil
2UC Davis, Physics Department, CA 95616, U.S.A.
3San Diego State University, San Diego, CA 92182,U.S.A.
4Ins. de F́ısica, UNESP, Buaru, S̃ao Paulo, Brazil

Electron Spin Resonance (ESR) of Eu2+ (4f7, S = 7/2)
in La1−xEuxB6 x = 0.0025 single crystal show, for the lo-
calized Eu2+ magnetic moment, an anresolved dysonian

resonance with anisotropic linewidth. It is shown that the
anisotropy of the Eu2+ ESR linewidth indicates that the
ions sense a cubic crystal field of positive fourth order
crystal field parameter, b4. This is in agreement with the
general behaviour found for the S ground state of Eu2+ and
Gd3+ in any cubic metallic host.

5 - 3 – The one-dimensional asymmetric
Hubbard model at partial band filling
Silva-Valencia, J.,1 Franco, R.,1 and Figueira, M.S.2

1Departamento de F́ısica, Universidad Nacional de Colombia,
A. A. 5997, Bogot́a, Colombia
2Instituto de F́ısica, Universidade Federal Fluminense (UFF).
Avenida litor̂anea s/n, CEP: 24210-340, Caixa Postal: 100.093,
Niterói, Rio de Janeiro, Brazil

We study the one-dimensional asymmetric Hubbard
model through the White’s density matrix renormalization
group technique at the density n=0.8. The asymmetric
Hubbard model describes a correlated system where the
hoppings of electrons depend on their spin. The charge
structure factor and the density expectation value of heavy
electrons were calculated as a function of the hopping and
the repulsive on-site interaction. We found that the ground
state displays phase separation for strong coupling and the
critical hopping tc=0.6 separates the density wave state and
the phase separation one. This result generalizes the found
one in the Falicov-Kimball model, which is a particular
case of the asymmetric Hubbard model.

5 - 4 – Magnetic properties of Y-doped
highly frustrated pirocloro GdInCu 4

Duque, J.G.S.,1 Miranda, E.,1 Belon, A.M.O.,1

Pagliuso, P.G.,1 and Rettori, C.1

1Instituto de F́ısica Gleb Wataghin, UNICAMP, 13083-970
Campinas, S̃ao Paulo, Brazil

The study of frustration magnetic phenomena has been
the focus of intense and interesting research in solid
state physics because the spin fluctuations derived from
a frustrated magnetic state is believed to give rise to fas-
cinating physics phenomena such as, quantum fluctua-
tions, spin glass, Non-Fermi-Liquid (NFL) and even non-
conventional superconductivity. In this work, we have in-
vestigated the physical properties of Y-doped single crys-
tals of highly frustrated GdInCu4. We report results of
powder X-ray diffraction, and temperature dependent DC
magnetic susceptibility, ESR and heat capacity. We will
discussed how the effects of dilution and disorder intro-
duced by the Y-doping affects the frustrated long-range
antiferromagnetic order setting it at the Neel temperature
(TN) and also the strong short range magnetic correlations
taking place above TN.
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5 - 5 –The exhaustion problem in the peri-
odic Anderson model: Optical and transport
manifestations
Franco, R.,1 Silva-Valencia, J.,1 and Figueira, M.S.2

1Departamento de F́ısica, Universidad Nacional de Colombia,
Bogot́a, Colombia
2Instituto de F́ısica, Universidade Federal Fluminense,
Niterói-Rio de Janeiro, Brasil

We study the optical and transport properties of the pe-
riodic Anderson model (PAM), within the X-boson ap-
proach. The exhaustion problem is studied, we compute
the optical conductivity, the electrical conductivity and the
low energy part of the photoemission spectroscopy, for
the heavy fermion Kondo regime (HF-K) of the PAM. We
obtain the evolution of physical properties as function of
the conduction electron occupation numbernc, the results
shows a supresion of the Drude peak in metallic situations
with the drop ofnc, two frecuency scales arise in the opti-
cal conductivity, linked with the optical direct-gap and the
frecuency value where is manifest the Drude peak at low
values fornc. We compute the spectral weight transfer and
the validity of the optical sum rule in a low value ofnc as
temperature function.

5 - 6 –Study of the quantum phase transi-
tion to a nematic and an hexatic Fermi fluid
Fernández, V.,1, 2 Trobo, M.,1, 2 Barci, D.,3

and Oxman, L.4

1Instituto de F́ısica de La Plata, CONICET, Argentina
2Departamento de F́ısica, Universidad Nacional de La Plata,
Argentina.
3Departamento de F́ısica Téorica Universidade do Estado do
Rio de Janeiro. Rua Sao Francisco Xavier 524, 20550-013, Rio
de Janeiro, RJ, Brazil.
4Instituto de F́ısica, Universidade Federal Fluminense, Campus
da Praia Vermelha, Niteŕoi, 24210-340, RJ, Brazil.

We study a two-dimensional Fermi fluid by means of
bosonization. We discuss Pomeranchuk instabilities of the
Fermi surface of this system. In particular, we are inter-
ested on the quantum critical behavior of the transition
from a Fermi fluid to a nematic and to an hexatic state
which break spontaneously the rotational invariance of the
Fermi liquid. The nematic phase was recently observed in
half filled quantum Hall systems and it was proposed as
a candidate to the “normal state” of highTc superconduc-
tors. On the other hand, the hexatic phase can be under-
stood as a melted Wigner crystal, therefore justifying the
study of its competition with the nematic and the isotropic
phase. We carefully study the phase diagram for the
isotropic/nematic/hexatic quantum phase transition evalu-
ating in particular the dynamics of the collective modes
that could be observed in scattering experiments.

5 - 7 – Ferromagnetic resonance study in
Pr0.5(Ca1−xSrx)0.5MnO3, with 0.10≤ x≤0.75
Winkler, E.,1 Ramos, C.,1 and Causa, M.T.1

1Centro At́omico Bariloche, S. C. de Bariloche, RN, Argentina

We study the competing phases at the crossover from
localized to itinerant electronic behaviour in the system
Pr0.5(Ca1−xSrx)0.5MnO3, with 0.10≤ x ≤0.75. The toler-
ance factor (t) of the samples change from 0.973 to 0.985
and present the localized to itinerant transition at the criti-
cal value tc = 0.975, wich correspond to x=0.2. The study
was performed by Q-band ( 35 GHz) electron spin res-
onance experiments. At room temperature the samples
show a single Lorentzian line centered at g=2.020 (5). In-
stead, at low temperature all the samples present a ferro-
magnetic resonance line (FMR) coexisting with a param-
agnetic absorption. For x=0.15 the FMR absorption is ob-
served below TC ≈200 K. This transition shifts to higher
temperatures when the tolerance factor increases and for
x=0.75, TC ≈260 K. The FM phase change from a minor-
ity phase, when x<0.2, to a majority one, for x>0.2. We fit
the temperature dependence of the ESR spectra consider-
ing a FM phase with uniaxial anisotropy that coexist with
a PM phase. We have found that the anisotropy field of the
FM phase increases when the tolerance factor decreases.

5 - 8 –Signatures of a quantum dynamical
phase transition in a 3-spin system in presence
of a spin environment
Álvarez, G.A.,1 Levstein, P.R.,1 and Pastawski, H.M.1

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba, Ciudad Universitaria, 5000, Ćordoba,
Argentina

Recently we observed an environmentally induced
quantum dynamical phase transition in the dynamics of
a two spin experimental swapping gate [J. Chem Phys.
124, 194507 (2006)]. There, the exchange of the coupled
states|↑,↓〉 and|↓,↑〉 gives an oscillation with a Rabi fre-
cuencyb/~ (the spins coupling). The interaction,~/τSE
with a spin-bath degrades the oscillation with a charac-
teristic decoherence time. We showed that the swapping
regime is restricted only tobτSE & ~. However, beyond
a critical interaction with the environment the swapping
freezes and the system enters to a Quantum Zeno dynami-
cal phase where relaxation decreases as coupling with the
environment increases. The critical point depends of the
anisotropy relation of the system-environment interaction
quantified as the ratio between Ising and XY terms. Here,
we solve the quantum dynamics of a two spin system cou-
pled to a spin-bath within the density matrix formalism and
we compare the results with our previous work. Then, we
extend the model to a three interacting spins system where
only one is coupled to the environment. Here, beyond a
critical interaction the two spins not coupled to the en-
vironment oscillate with the bare Rabi frequency and re-
lax more slowly. This effect is more pronounced when
the anisotropy of the system-environment interaction goes
from a purely XY to an Ising interaction form.
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5 - 9 – Volume effects on the crystal-field
splittings of CeZ (Z=Sb,Te)
Roura-Bas, P.,1 Vildosola, V.,1 and Llois, A.M.1, 2

1Departamento de F́ısica, Centro At́omico Constituyentes,
Comisíon Nacional de Enerǵıa Atómica, CAC-CNEA, Bs.As.
Argentina
2Departemento de F́ısica, Universidad de Buenos Aires, Buenos
Aires, Argentina

Among the Cerium compounds, the monochalcogenides
CeY (Y=S,Se,Te) as well as the monopnictides CeX
(X=P,As,Sb,Bi) show very interesting physical properties.
In particular the heavier ones (CeSb,CeBi and CeTe) have
a very small crystalline electric field splitting and are
highly sensitive to applied hydrostatic pressure. In this
contribution we study pressure effects on the values of
the crystal-field splittings(∆CF) of CeSb and CeTe and
compare with experimental results for the CeSb1−xTex al-
loys (chemical pressure). We calculate the splittings using
a mixed procedure which combinesab initio calculations
with a many body technique.

5 - 10 –The completeness problem in the
impurity Anderson model
Lobo, T.,1 Figueira, M.S.,1 Franco, R.,2

Silva-Valencia, J.,2 and Foglio, M.S.3

1Universidade Federal Fluminense, Instituto de Fisica -Av.
Litoranea S/N -Niteroi -Rio de Janeiro -Brazil
2Departamento de Fisica, Universidad Nacional de Colombia,
Ciudadela Universidad Nacional, Bogota, Colombia
3Instituto de Fisica Gleb Wataghin -Universidade Estadual de
Campinas, Barao Geraldo 13083-970 Campinas-SP, Brasil

With the recent development of the nanoscopic tech-
nology, the impurity Anderson model (AIM) was exper-
imentally realized in quantum dot devices [1]. In the
limit of infinite electronic repulsion one can obtain sev-
eral Green’s functions approximations by the equation of
motion method (EOM) incorporating the Kondo effect
through a di-gamma function (cf. reference [2]), and at
least qualitatively they provide an adequate tool to describe
the Kondo effect. However, these approximations present
several drawbacks: they are no longer valid as the temper-
ature decreases below the Kondo temperature, because the
logarithmic divergence of the di-gamma function makes
the spectral density at the chemical potential to vanish.
Further drawbacks are that the Friedel sum rule and the
completeness in the occupation numbers are not fulfilled.
In this work we present a critical discussion comparing the
results of this class of di-gamma GF with other GF that
satisfy both the completeness and the Friedel sum rule,
i.e. those obtained by the slave boson and by the X-boson
mean field approach [3] as well as those obtained by the
atomic approach [4], recently developed by some of us.
We present results for the density of states, for the Friedel
sum rule and for the completeness.

[1] D. Goldhaber-Gordon et al., Nature391, 156 (1998).
[2] C. Lacroix, J. Appl. Phys.53, 2131 (1982); H.G.

Luo and J.J. Ying, Phys. Rev. B59, 9710 (1999); Y. Meir
and P.A. Lee, Phys. Rev. Lett.70, 2601 (1993).

[3] P. Coleman, Phys. Rev. B29, 3035 (1984); R.
Franco, M.S. Figueira, and M.E. Foglio, Phys. Rev. B
66, 045112 (2002).

[4] T. Lobo, M.S. Figueira, and M.E. Foglio, Braz. J. of
Phys.36, 397 (2006).

5 - 11 –Ab initio and experimental study of
Ta-doped In2O3 semiconductor
Muñoz, E.L.,1 Errico, L.A.,1 Darriba, G.N.,1 Bibiloni,
A.G.,1 Eversheim, P.D.,2 and Renteŕıa, M.1

1Departamento de F́ısica e IFLP (CONICET), Facultad de
Ciencias Exactas, UNLP, CC 67, 1900 La Plata, Argentina
2Helmholtz-Institut f̈ur Strahlen- und Kernphysik, Universität
Bonn, Nussallee 14-16, 53115 Bonn, Germany.

Ab initio calculations based in the Density Functional
Theory have shown to be very accurate to describe struc-
tural and electronic properties of oxides semiconductors
doped with diluted metallic impurities. Therefore these
calculations are a powerful tool in the interpretation of ex-
periments in which, e.g., the assignment of hyperfine inter-
actions are rather difficult. In this work we present anab
initio and a new experimental Perturbed Angular Correla-
tion (PAC) study of the In2O3 semiconductor doped with
Ta impurities. The theoretical study has suggested in this
case a reinterpretation of old experiments and to perform a
”cleaner” new experiment. In2O3 pellets with high purity
and crystallinity were implanted with181Hf(→ 181Ta) ions
at the ISKP accelerator of Bonn (Germany) and measured
at La Plata with a high time-resolution and efficiency spec-
trometer. Magnitude and symmetry of the electric-field
gradient (EFG) tensor were determined at room temper-
ature after each step of an annealing series in air (1 h at
673K, 1 h at 1073K, 6 hs at 1273K, and 1 h at 1373K). Two
monochromatic EFGs were found with the population ex-
pected by a homogenous distribution of the probes in both
cationic sites C and D free of defects of the bixbyite struc-
ture (fC/fD=3). These results were compared with those
obtained in previous experiments done on samples chem-
ically prepared and on implanted thin films with different
initial degrees of crystallinity, in which four interactions
were necessary to account for the spectra and the cation
site probe population was inverted. The electronic struc-
ture calculations were carried out with an impurity dilu-
tion of 1:12 using the WIEN97 implementation of the FP-
LAPW method. The calculations were carried out for the
neutral (Ta0) and charged (Ta2+) state of the impurities,
and compared with PCM calculations and the old and new
experimental results. From the excellent agreement be-
tween the new experiment and the FP-LAPW predictions
the neutral state of the impurity could be determined and a
correct assignment of the hyperfine interactions in all the
experiments were done.
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6 - 1 – Entanglement in quantum dissipa-
tive Ising spin system
Lozano, G.S.,1 Lozza, H.,1 and Ṕerez Daroca, D.R.1

1Dpto. Fisica, FCEyN, UBA

We study the behavior of entanglement estimators on
chains of a few quantum Ising spins coupled to the envi-
ronment by means of Monte Carlo simulations. We de-
scribe the environment by a quantum thermal bath com-
posed by independent quantum harmonic oscillators fol-
lowing the formulation of Feynman and Vernon for dis-
sipation. The simulations run on an equivalent (1+1)-D
classical spin lattice through a Suzuki decomposition. We
analyze the ground state value of the von Neumann en-
tropy and the concurrence of our spins system for different
couplings with the quantum bath and different strengths of
a transverse magnetic field.
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7 - 1 – Parametric Resonance for

NLSE solitons trapped by an external time-
dependent harmonic potential
Tenorio, H.C.,1 Belyaeva, T.L.,1 and Serkin, V.N.2

1Universidad Autonoma del Estado de Mexico
2Benemerita Universidad Autonoma de Puebla

The dynamics of nonlinear solitary waves is studied
by using the model of nonlinear Schrödinger equation
(NLSE) with an external harmonic potential. The model
allows one to analyse on the general basis a variety of non-
linear phenomena appearing both in Bose-Einstein con-
densate in a magnetic trap, whose profile is describe by
a quadratic function of coordinates, and in nonlinear op-
tics, physics of lasers, condensed matter physics and bio-
physics. It is shown that exact solutions for a quantum-
mechanical particle in a harmonic potential and solutions
obtained within the framework of the soliton adiabatic per-
turbation theory are completely identical. This fact not
only proves once more that solitons behave like particles
but also that they can preserve such properties in different
traps for the which the parabolic approximation is valid
near the potential energy minima. The assumed adiabati-
cal dynamics of the NLSE soliton in a parabolic trap and
the mathematical analogy with the parametric resonance
in oscillatory systems, allow one to consider more compli-
cated processes appearing in the time-dependent harmonic
potential. We show the possibility of the appearance of a
soliton parametric resonance when the amplitude of soliton
oscillations in the trap exponentially increases with time.
To verify this conclusion, we performed numerical calcu-
lations in the framework of the NLSE model with varying
in time harmonic potential for a broad range of variations
of parameters. We show that the exact analytical solutions
of the problem can be found by using the Miura transfor-
mation of the soliton theory. These novel solutions open
up the possibility to control the dynamics of solitons in the
traps. New effects are predicted, which are called the re-
versible and irreversible denaturation of solitons in a non-
stationary harmonic potential.

7 - 2 –Electronic conductivity of the com-
posite epoxy-cobalt
Nascimento, J.C.1 and Maĉedo, M.A.1

1Physics Departament, Federal University of Sergipe,
49100-000 Sao Cristovao, SE, Brazil

The resin epoxy is quite used in the composite form in
several sections of the industry, such as: motoring, build-
ing site, aerospace, petroleum and gas. In this work, we
intended to do a study of the electronic properties of the
resin epoxy-cobalt, with the objective of making possible
its applicability in electronic devices. Sample of epoxy
resin cured with polymercaptan was mixed with cobalt(II)
chloride hexahydrate in the reason in mass 1:1. It was
formed a dark red composite that was deposited in a glass

sheet forming a layer 200µm of thickness. After the hard-
ening, the composite was dipped in an aqueous solution
of sodium borohydride for reduction of Co(II) for Co(0)
(metallic cobalt). Measures of ray-X indicated the pres-
ence of the chloride of cobalt soaked by epoxy resin, how-
ever it was not possible the detection of the metallic cobalt
due to the size nanometric of the particles. Using the
method of four tips of Van der Pauw, it was obtained the
resistivity to room temperature. The measured value was
of 0.05 Ohm.cm, indicating a change in the electronic con-
ductivity of insulating for conductor. Measures of resistiv-
ity are being achieved in function of the temperature and
the concentration of cobalt chloride, with the intention of
determining the temperature and the minimum concentra-
tion for the transition insulating-conductor.

7 - 3 – Electron spin resonance study of
Y1−xCaxMnO3

Causa, M.T.1 and Winkler, E.1

1Centro At́omico Bariloche, S. C. de Bariloche, RN, Argentina

We present an electron spin resonance (ESR) studies in
the series Y1−xCaxMnO3 for 0≤ x≤ 1. As a consequence
of the small ionic radio of the rare earth, this compound
present a very distorted perovskite structure, therefore a
long range ferromagnetic order is never reach. The ex-
treme compoundsYMnO3 andCaMnO3 are G-type anti-
ferromagnets withTN = 44K and 123K respectively. Be-
cause to the ESR contribute only the resonant species the
transition temperatures can be better resolved than in the
DC magnetization measurements. Therefore the ESR mea-
surements allow us to determined the charge order transi-
tion temperature (CO) that present a maximum at x = 0.5
(TCO= 290 K ). The Ńeel temperature was determined for
all the series, and a spin glass transitionTSG∼ 40K was ob-
served for intermediate doping. In all the studied cases the
linewidht of the ESR resonance, in the paramagnetic re-
gion, can be fitted by the expression [χ0(T)/χ(T)]∆Hpp(∞),
where the first factor is the ratio of the Curie susceptibility
to the measured susceptibility and the second factor is a
temperature independent constant.
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8 - 1 –Non-periodic pseudo-random num-
bers used in Monte Carlo calculations

Barberis, G.E.1

1Instituto de F́ısica ”Gleb Wataghin”, Unicamp 13083-970
Campinas, (SP) Brazil.

The generation of pseudo-random numbers is one of the
interesting problems in Monte Carlo simulations, mostly
because the common computer generators produce peri-
odic numbers. The use of simple chaotic systems, as the
well known logistic map to generate the pseudo-random
numbers allows one to develop Monte Carlo simulations
with bigger number of systems. As the numbers are non-
periodic, but their obtention is deterministic, the calcula-
tions can be proved to be repetitive before running bigger
models. We studied and analyzed a set of numbers, using
the statistical methods, standard and more sophisticated, to
prove the set is non periodical up to 1013 numbers. After
the test with classical applications, as the simple 2-D or 3-
D Ising models, we applied the numbers to solid state prob-
lems, using both non-quantum and quantum Monte Carlo
methods, with excellent results.

8 - 2 –Mössbauer Magnetic Scans: exper-
imental setup and data analysis

Pasquevich, G.A.,1, 2 Mendoza Źelis, P.,1, 2 Veiga,
A.L.,1 Mart́ınez, N.,1, 3 Ferńandez van Raap,
M.B.,1, 2 and Śanchez, F.H.1, 2

1Departamento de F́ısica, Facultad de Ciencias Exactas,
Universidad Nacinal de La Plata.
2Instituto de F́ısica La Plata, CONICET
3CICpBA

In this work Mössbauer Magnetic Scans (MMS) tech-
nique is addressed. The experimental set-up and new re-
sults are discussed. The measurement of the Mossbauer
transmission at a fixed Doppler energy while the sample
is subjected to an a.c. external magnetic field allows mag-
netic hysteresis mechanisms to be studied. In a previous
work [Phys B, 384 (2006) 348] a 20µm NANOPERM rib-
bon was studied and the feasibility of the MMS technique
was demonstrated. However, these previous results could
not be satisfactorily explained with standard analysis mod-
els, presumably because of the saturation and polarization
absorption phenomena, which are important in the case of
thick absorbers.

Therefore, a simpler system was chosen in order to elu-
cidate the physics underlying the data analysis procedure.
A sputtered film with a thickness lower than 1µm and a 12
µm sheet, both ofα-Fe, were studied. The dependence of
the relative absorption of the spectral lines with a magnetic
field (Hmax= 6.3 kA/m) applied parallel to the sample and
perpendicular to the gamma ray was determined.

For the film, the line intensities magnetic field depen-
dence was in agreement with the predictions of the thin

absorber approximation. In this case, the magnetic mo-
ments orientation dependence on the magnetic field can be
modeled.

For the analysis of the 12µm sheet results, the thin ab-
sorber approximation was not adequate, therefore the exact
expression for the M̈ossbauer absorption was used.

In conclusion, we found that the MMS technique allows
the study of magnetic hysteresis mechanisms. With the
available analysis procedures, quantitative information can
be retrieved in the case of thin absorbers, while for thick
ones, data analysis through the exact expression is under
progress.

8 - 3 – Time Evolution of Multiple Quan-
tum Coherences in NMR
Sánchez, C.M.1 and Levstein, P.R.1

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba, Ciudad Universitaria, 5000, Ćordoba,
Argentina.

In multiple quantum NMR, individual spins become
correlated with one another over time through their dipolar
couplings. In this way, the usual Zeeman selection rule can
be overcome, and forbidden transitions can be excited. Ex-
perimentally, these multiple quantum coherences (MQC)
are formed by the application of appropriate sequences of
radio frequency pulses to the system during a timeτ; thus
creating Hamiltonians that force the spins to act collec-
tively.

A basic bidimensional experiment to follow the devel-
opment of MQC involves four periods each one charac-
terized by a time variable: preparation (τ), evolution (t1),
reconversion or mixing (τ) and detection (t2).

1H spin coherences of even order up to 32 were excited
in a polycrystalline sample of ferrocene (C5H5)2Fe and
their evolutions studied under different conditions: (a) un-
der the natural dipolar Hamiltonian,Hdip(free evolution)
and with Hdip cancelled out by (b) magic echoes or (c)
with the MREV8 sequence. It is interesting to note that
coherences of order six are excited atτ≤120µs indicating
that the excitation has already gone out of the five mem-
ber ring at that time. Besides, the results show that when
cancellingHdip the coherences decay with characteristic
times (τc≈ 120µs) which are more than one order of mag-
nitude longer than those under free evolution (τc ≈ 10µs).
In addition it is observed that with the MREV8 sequence,
the larger the order of the coherence (larger number of
correlated spins) the faster the speed of degradation, as it
happens during the evolution withHdip (Krojanski H. and
Suter D. inPhys. Rev. Lett. 2004Vol.93 N3 090501). In
contrast, this is not observed whenHdip is cancelled out by
the magic echoes sequence. In this case, the characteristic
time of degradation of the coherences of different orders is
approximately constant (τc ≈ 150µs).
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8 - 4 – Magnetism in Y1−xTbxCo2 com-
pounds
Ferńandez van Raap, M.B.,1 Rodŕıguez Torres,
C.E.,1 and Pasquevich, A.F.2
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CICPBA . c.c 67 (1900) La Plata, Argentina.

YCo2 exhibits a very strongly Pauli paramagnetism and
undergoes a first-order metamagnetic transition under an
external field (exceeding a certain critical value), TbCo2
orders ferrimagnetically and the magnetic phase transi-
tion is of second order. The magnetic phase transition of
pseudo-binary Laves phases Y1−xTbxCo2 (R= rare earth),
previously studied by perturbed angular correlation mea-
surements (PAC)[1] and a.c susceptibility[2] has been in-
vestigated with d.c magnetization measurements. Suscep-
tibility data was in agreement with a scenario of gradual
change from l-type shape to a more symmetric charac-
ter. PAC measurements have reflected a gradual change
in the jump of the 3d magnetization of Co subsystem at
Tc, clearly indicate first order for x less than 0.3 in agree-
ment with Inoue-Shimizu model. Although these and other
previous studies show that the magnetic transition change
from first to second order as x increases, the critical con-
centration for the change is still a subject a controversy.
In order to complete previous studies, d.c magnetic mea-
surements were carried out using various protocols: ZFC
and FC (10 Oe and 1000 Oe) magnetization temperature
dependence and applied field magnetization dependence.
The measurements were performed over the same samples
used in cited references. The new results will be contrasted
with previous ones.

[1] [M. Forker et. al., J. Phys.: Condens. Matter18
(2006) 253.

[2] A.F. Pasquevichet. al., Physica B.354(2004) 357.

8 - 5 – Bimagnetic trilayer
Ni/Amorphous/Ni with applications as mag-
netoelastic temperature sensors
Mendoza Źelis, P.,1, 2 Sánchez, F.H.,1 and V́azquez, M.2

1Departamento de F́ısica, Universidad Nacional de La Plata,
Argentina.
2Instituto de Ciencia de Materiales de Madrid, CSIC, España.

Recently, bimagnetic trilayersM/Am/M, whereAm is
anFe rich amorphous ribbon andM another magnetic ma-
terial have been proved to be very good candidates as nu-
clei of minicoils used as sensing elements for magnetoe-
lastic temperature devices. As temperature is modified,
mechanical stress is induced due to differences in ther-
mal expansion coefficients, and given the magnetostrictive
character of the layers, it produces changes of the trilayer
permeability and inductance.

When M and Am are characterised by opposite sign
magnetostriction the ac response of minicoil inductance
(L) to tempertaure changes (∆T) is enhanced. This allows

us the choice of M and Am with thermal expansion co-
efficients differences of the order of no more than about
10 &percnt and therefore the possibility of working under
smaller stresses (longer useful life of the trilayer) and the
attainment of a conveniently linearL vs ∆T dependence.

Due to these attractive features, we have further charac-
terized the field response ofNi/Am/Ni minicoils prepared
by Ni electrodeposition on both sides of a positive magne-
tostriction 20µmmelt-spunFeSiBamorphous ribbon. Both
Ni layers were nominally identical, also with thicknesses
of about 20µm. The coil inductance was studied as a func-
tion of the longitudinal magnetic field produced by a dc
current through the coil, for several temperatures between
18 and 75oC, under a testing 100 Hz ac current. Percent
inductance-field responses of about 0.36 and 0.81 Oe-1
were measured at 18 and 75oC, respectively. Change of
inductance response with temperature was of about 0.26
and 0.07 C-1 under dc fields of 0 and 10Oe, respectively.
Inductance dependence with frequencyf was also deter-
mined atRT, being of about 1.64 and 3.72% (log f)−1
under dc fields of 0 and 10 Oe, respectively. These results
will be discussed along with an interpretative simple phys-
ical model.

8 - 6 – Vibrational Spectra of para-
nitroaniline
Pozzi, G.,1 Fantoni, A.,1 Punte, G.,1 Goeta, A. E.,2 De
Matos Gomes, E.,3 Belsley, M.,3 and Massa, N.4

1LANADI e IFLP, Depto de F́ısica, Facultad de Ciencias
Exactas, UNLP, CC 67, (1900) La Plata, Argentina
2Department of Chemistry, University of Durham, England
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The fast and efficient response of molecular materials
have made them promising candidates for a number of
nonlinear optical (NLO) applications. NLO effects such
as second harmonic generation (SHG) are sensitive to the
structure of the molecules as well as their assembly pat-
tern. Push-pull chromophores are a class of molecules
that feature an electron-donating group and an electron-
accepting group connected by a conjugated pi-system.
These molecules possess large nonlinear optical responses.
Two resonance forms can be written for the electronic
structure of a push-pull chromophore: a neutral structure
having zero or small formal charges on the donor and ac-
ceptor groups, and a zwitterionic form. These two struc-
tures are often taken as basis states, whose linear combi-
nations compose the two lowest-energy electronic eigen-
states, with the ground state being predominantly the neu-
tral form. p-nitroaniline is the prototypical push-pull sys-
tem but the centric nature of its crystal structure inhibits
macroscopic NLO response. Samples prepared by crystal-
lization under an intense static electric field of 200 kV/m
have shown NLO response. No single crystal suitable
for X-ray diffraction has been obtained and powder X ray
diffraction did not show evidence of space group modifica-
tion. These findings led to a research on the possible influ-
ence of the internal vibrational degrees of freedom on the
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observed NLO behavior. Vibrational spectra of crystalline
powders with and without NLO response were obtained
at different temperatures. The results are analyzed on the
basis of ab-initio and DFT calculations on monomers and
clusters and data of picosecond anti-Stokes resonance Ra-
man spectroscopy found in the literature.

8 - 7 –Magnetic properties of non-oriented
grain (NOG) electrical steel
Silvetti, S.P.,1 Mutal, R.H.,1 and Oldani, C.R.2

1Facultad de Mateḿatica, Astronoḿıa y F́ısica, Universidad
Nacional de Ćordoba. Argentina
2Facultad de Ciencia Exactas, Fı́sicas y Naturales, Universidad
Nacional de Ćordoba. Argentina

The anisotropy of the magnetic properties of a low-
carbon aluminium-killed non-oriented grain (NOG) elec-
trical steel were studied. The studied steel presented a
grain size of 11 um. Permeability, core losses, remanence
and coercivity were analyzed in Epstein test frame cut at
0o, 30o, 45o, 60o, 75o and 90o from the rolling direction.
Orientation distribution function (ODF) were determined
from X-ray pole figures. Magnetic flow density was mea-
sured at the magnetic field strength of 2500 A/m (B25) and
5000 A/m (B50) as a function of the angle to the rolling
direction. These magnetic fields are sufficiently high so
that most of magnetization process is rotation controlled.
B25 and B50, as a function of angle to the rolling direction,
show a minimum between 30o and 60o indicating a texture
more unfavorable to magnetization at this direction than
parallel and perpendicular to rolling. Hysteresis curves for
all the samples were measured with a maximum induction
of 1.5T and the losses were determined as the internal area
of these curves. Coercive force continuosly increased as
the angle varied from 0o to 90o, whereas remanence de-
crease.

8 - 8 – Magneto optic imaging of domain
walls in a Bi doped YFe ferrite
Ferrari, H.,1 Bekeris, V.,1 and Johansen, T.H.2

1Laboratorio de Bajas Temperaturas, Departamento de Fı́sica,
FCEyN, Universidad de Buenos Aires, CONICET, Argentina.
2Physics Department, University of Oslo, Oslo, Norway.

Magneto optic imaging consists in the measurement of
the Faraday rotation angle of linearly polarized incident
light as it passes through a sensitive garnet (YIG Yttrium
Iron Garnet) placed over the sample. Considering the
anisotropy, exchange and magnetostatic energies both in
the Bloch walls as in the Neel tails and the contribution
of an applied magnetic field, it is possible to describe the
”zig-zag” walls that separate domains with opposite in-
plane magnetization. We have observed that the size of the
walls grows as the spatial derivative of the parallel field
component, B//, decreases. We have studied the evolution
of these domain walls as we force the change in sign of B//
to shorter length scales, from hundreds to a few microns.
We describe how we have controlled the change in sign
of B// and we analyze images that evolve from ”zig-zag”
walls to much more complex closed domain structures.
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9 - 1 – Structural and thermal properties
on Cu−Hf−Ti ternary metallic glasses
Damonte, L.C.,1 Pasquevich, A.F.,1 Mendoza-Źelis,
L.A.,1 Figueroa Vargas, I.A.,2 and Davies, H.A.2
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Cu−based ternary metallic glasses are promising for
practical applications since they joint together interesting
mechanical properties like strong glass−forming ability,
high strength, ductility and low cost. It was observed that
composition and variety of constituents improve some of
the above properties against others. In particular, for the
Cu−Hf−Ti system, Ti addition increases the thermal sta-
bility of the alloy. In this work we study the thermal sta-
bility on melt−spunn Cu−Hf−Ti ribbons at different Ti
content by differential scanning calorimetry (DSC). The
short range order evolution with annealing treatments was
also investigated by means of perturbed angular correla-
tion (PAC). The results for the starting alloys indicate that
the short range order can be described by a dense ran-
dom packing of atoms (DRP). The electric field gradient
(EFG) behavior with alloy composition is comparable to
that previously observed in binary and multicomponet Zr
and Hf−based amorphous alloys.

9 - 2 –A first-principles model for electron-
capture “after-effects” in 111Cd: In 2O3

Renteŕıa, M.,1 Errico, L.A.,1 Muñoz, E.L.,1

and Bibiloni, A.G.2

1Departamento de F́ısica e IFLP (CONICET), Facultad de
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2Departamento de F́ısica, Facultad de Ciencias Exactas,
Universidad Nacional de La Plata, CC 67, 1900 La Plata,
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The temperature dependence of the electric-field gradi-
ent (EFG) tensor at111Cd impurity sites in oxides with the
bixbyite structure has been intensively studied by means
of the PAC technique in the last twenty years. In these sys-
tems two reversible behaviors have been observed appar-
ently depending if the cation has closed electronic shells
(such as in Sc, In, and Y) or if it has incomplete shells as
in the case of the rare earths: time-dependent (”dynamic”)
hyperfine interactions and static interactions variable with
temperature were found, respectively. In2O3 doped with
111In (which decay to111Cd by Electron Capture) is the
prototype of the first behaviour. In this work we report
DFT electronic structure calculations at Cd impurities lo-
cated at both cationic sites C and D of the In2O3 semicon-
ductor, performed with the FP-LAPW method with a dilu-
tion of 1:32. We studied the EFG at both cationic sites for
different charge states of the impurities, and these results
were found to be in excellent agreement with the experi-
mental values. A model based in changes of the occupa-
tion of impurity gap energy levels localized near the top
of the valence band is proposed to described the origin of
the experimentally observed dynamic interactions in this
impurity-host system.
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Macêdo, M.A., 12, 33
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Mendoza Źelis, P., 34, 35
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Renteŕıa, M., 5, 26, 31, 37
Restrepo, J., 23
Rettori, C., 29
Ribeiro, S., 18
Rivadulla, F., 24
Rivas, J., 6
Rivas, P.C., 7
Roa-Rojas, J., 3, 4, 9, 13, 23
Rocca, J.A., 25
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