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Nowadays, there is a growging interest in materralwhich their dielectric constant can be
modified by the application of a magnetic field .[A)nluckily, relatively few compounds
display such a magnetocapacitive (MC) behavior mwaahy efforts have been devoted in the
last years to search for new alternatives.

Recently, several authors have reported magnetoidaea response in magnetic
nanoparticles systems sucheBe0s [2], MnFeO, andy-Fe0s [3]. Therefore, nanoparticle
technologies open a new route to obtain materiéls such a behavior.

In this contribution, we study the influence of t&O, coating on the dielectric and
magnetocapacitive response of one of the mostestudiagnetic compounds among the iron
oxides: the magnetite, §@,. This compound is a very well known material tisabws a
ferrimagnetic transition around cTO 850 K and nearly full spin polarization at room
temperature [4], both properties of great poterfoalapplications in giant magnetoelectronic
and spin-valve devices.

For this purpose, the E@, nanoparticlesg- 20 nm)that constitute the cores were prepared
following the solvothermal method described by Rirat al. [5], and the E@,@SIO, core-
shell nanocomposites (Figure 1) were synthesizatjube Stober method [6]. The obtained
samples weremorphologically and structurally characterized byams of X-ray powder
diffraction, scanning electron mlcroscopy and traission electron microscopy. Its complex
dielectric permittivity,e,= & -ig, , was measured as a function of frequency<(20(Hz) < 10°)
and temperature (2T (K) < 300). Dielectric measurements as a function obgmetic field,
Hma= 0.5 T, were aditionally performed in the temperatrange 20& T (K) < 300.

The frequency dependent behavior of the two maseae compared in Figure 2. As it can
be seen the dielectric constant shows higher valutee case of the @, nanopatrticles, even
if those of the core-shell nanocomposite do notekse so markedly with frequency. Very
interestingly in the coated sample the loss tanpastdecreased as compared to the uncoated
sample by at least a factor of 10 (Figure 3).

Moreover, a magnetocapacitive (MC) response isrgbdeat room temperature in the;Gg
nanoparticles, MC= €[, n=057y€"1(h=01))/€"n=0m)l] 6 %, that slighly decreases, but maintains
values]1 % in the case of the ¥&@ SiO, nanocomposite
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Figure 1. TEM micrographs of: (a) the @, nanopatrticles, (b) the E@,@SiO, core-shell
composite (thickness of the Si@anocoating ~ 6 nm).
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Figure 2. Frequency\{) dependence of the dielectric constar)) for: (a) FgO, nanopatrticles
and (b) FeO,@SiO, nanocomposite, measured at T= 295 K in the absandepresence of
magnetic field.

Inset on Figures 2a and 2b: Magnetocapacitive gffdtere MC=§',(y=0.517€'r(1=07)]/ € r(H=0T)-
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Figure 3. Plot of the loss tangent (@nversus frequency (2v (Hz) < 10°) corresponding to
both the FgO, nanoparticles and the & @ Si0O, nanocomposite measured at T= 300 K.
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