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Magnetic nanoparticles and their assembly in highly ordered structures are fundamentally interesting re-
garding the understanding of magnetic interactions and for a rational design towards potential applications
in information technology as e.g. magnetic data storage media or as material for spintronics. With regard
to these applications, the main aspects of fundamental interest include magnetic anisotropy, Van-der-Waals
forces and interparticle interactions leading to aggregation or even ordered assemblies of nanoparticles.

In order to obtain long-range ordering between magnetic nanoparticles in two and three-dimensions, we use
pre-patterned substrates with a feature-size of the same order of magnitude as the diameter of the nanoparti-
cles.
A part of thiswork focuses on the structural andmagnetic characterization ofmonolayers of CoFe2O4 nanopar-
ticles on silicon substrates. The system was characterized laterally by Scanning Electron Microscopy (SEM)
and Grazing Incidence Small Angle X-ray Scattering (GISAXS) at the laboratory high brilliance GALAXI in-
strument [1] with simulation using the BornAgain software [2]. We deduce both the height profile of the
individual nanoparticles, and a hexagonal ordering between the nanoparticles. Macroscopic magnetization
measurements and polarized neutron reflectometry on a MARIA reflectometer [3] were used to find that the
nanoparticles are weakly magnetized with respect to bulk CoFe2O4 and that a random in plane relative ori-
entation of the nanoparticle magnetizations is obtained at zero applied field.
Also, we report on the structural characterization of pre- patterned silicon substrates. And the structural char-
acterization of silica and magnetic nanoparticles that are self-assembled from toluene-based dispersions on
flat and pre-patterned substrates laterally by Scanning Electron Microscopy (SEM) and vertically by Grazing
Incidence Small Angle X-ray Scattering (GISAXS). Simulation and data analysis is performed using the Born
Again software [2].
References
[1] Jülich Centre for Neutron Science. (2016). GALAXI: Gallium anode low-angle x-ray instrument. Journal
of large-scale research facilities, 2, A61. http://dx.doi.org/10.17815/jlsrf-2-109

[2] J. Burle, C. Durniak, J. M. Fisher, M. Ganeva, G. Pospelov, W. Van Herck and J. Wuttke, BornAgain –
Software for simulating and fitting X-ray and neutron small-angle scattering at grazing incidence, Version
1.11.0 (2013-2018), http://www.bornagainproject.org (2018)

[3] Jülich Centre for Neutron Science. (2015). MARIA: Magnetic reflectometer with high incident angle. Jour-
nal of large-scale research facilities, 1, A8. http://dx.doi.org/10.17815/jlsrf-1-29

Primary author: QDEMAT, Asmaa (Forschungszentrum Juelich)

Co-authors: KENTZINGER, Emmanuel (Forschungszentrum Jülich GmbH, Jülich Centre for Neutron Sci-
ence (JCNS-2) and Peter Grünberg Institut (PGI-4), JARA-FIT, 52425 Jülich, Germany ); XU, Jin; PORTALE,
Giuseppe; GANEVA,Marina (JCNS atMLZ, Forschungszentrum JülichGmbH); MATTAUCH, Stefan (FZ-Juelich); BUITEN-
HUIS, Johan; DRESEN, Dominique; DISCH, Sabrina; SUN, Xiao; PETRACIC, Oleg; RÜCKER, Ulrich; Prof.
BRÜCKEL, Thomas



Presenter: QDEMAT, Asmaa (Forschungszentrum Juelich)

Session Classification: Poster session 2

Track Classification: P6 Nanomaterials and nanostructures


