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10 O 0 OOXMCD study of capped ZnO Nanoparticles
: The quest of the origin of magnetism.
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Research purpose and summary :
One of the main goals of material science nowadaysis

the development of multifunctional materials combining
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properties that do not stand together in traditional
materials. For instance, the coexistence of semiconductor
properties (basis of the microprocessors) and room
temperature ferromagnetism (as non volatile memories)
in a single material will push the development of new
and optoelectronic devices with higher reliability and
lower power consumption.

In the last years the research for this kind of materials
was focused on the so-called Diluted Magnetic
Semiconductor (DMS), material consisting on a
semiconductor matrix with a small amount of dispersed
magnetic impurities. However, recent works pointed out
the possibility to induce magnetism in non-traditional
magnetic materials due to size and surface effects in
nanostructures. Most of these results appeared in oxides
without any doping of magnetic atoms, but with
modified electronic structure due to the presence of
surface bonds.

These works raised doubts regarding if the transition-
metal doping lays any key role in introducing FM in
those oxides. By this reason, the study of the appearance
of magnetism in nanoparticles of materials without
doping that are non magnetic in bulk is essential to
establish on firmer grounds the intrinsic nature of this
new high-temperature magnetism.

Aimed to this we propose a systematic XMCD study
of ZnO nanoparticles capped with different molecules
intended of providing a full characterization of this new
magnetic behaviour, i.e.: how the alteration of the
electronic structure of the semiconductor by capping
with certain molecules can yield the appearance of RT
ferromagnetic behavior even in absence of magnetic
ions. To this end conventional magnetometry measuring
the total magnetic moment under certain field or
temperature conditions are not enough to understand it,



but it is necessary to correlate the magnetic ordering with
the electronic structure of the material. Therefore, an
element selective X-ray magnetic circular dichroism
study is mandatory.

Expected Results :
The aims of our research are to determine :

1) Which atoms are the responsible for the observed
magnetism?

2) Where this magnetism is located? (Does the magnetic
moment relay on the ZnO or in the molecule?)

3) How the magnetic interactions set on giving rise to the
ferromagnetic behaviour (as FM is a cooperative
effect)?

In summary, this proposal is aimed to establish on firmer
grounds the intrinsic nature of the high-temperature
ferromagnetism observed in diluted magnetic
semiconductors (DMS) and related materials as ZnO
particles. The results of the experiment will help to
determine in which nanostructures it could appear and
with this information it will be possible to optimize
nanostructures to enhance the effect.
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