Superparamagnetism in iron - doped CeO2-y nanocrystals
Zoran V. Popović1,2 
1 Center for Solid State Physics and New Materials, Institute of Physics Belgrade, University of Belgrade, Pregrevica 118, 11080 Belgrade, Serbia 
2 Serbian Academy of Sciences and Arts, Knez Mihailova 35, 11000 Belgrade, Serbia
Abstract

We have measured the magnetization of undoped and Fe2+/3+ doped CeO2-y nanocrystals at various temperatures and magnetic fields. In the case of Fe-doped samples, the superparamagnetic behaviour of this system is revealed by nearly zero coercive field, an appearance of the blocking temperature below 20 K, as well as the M(H) dependence, which is well fitted by weighted Langevin function which takes into account particle magnetic moment distribution. We have also measured Raman scattering spectra of these nonocrystalline samples. Raman mode exhibits softening and broadening by changing the valence state of Fe dopant, as a consequence of the electron-molecular vibration coupling.
Key words: superparamagnetism, nano ceria, magnetization, Raman scattering, electron-phonon coupling
Superparamagnetizam u gvožđe dopiranim CeO2-y nanokristalima
Zoran V. Popović1,2 

1 Centar za fiziku čvrstog stanja i nove materijale, Institut za fiziku Beograd, Univerzitet u Beogradu, Pregrevica 118, 11080 Zemun-Beograd, Srbija 
2 Srpska akademija nauka i umetnosti, Knez Mihailova 35, 11000 Beograd, Srbija
Sažetak
Merili smo magnetizaciju nedopiranih I gvožđem dopiranih CeO2-y nanokristala, pri različitim temperaturama i jačinama magnetskog polja. U slučaju Fe – dopiranih uzoraka utvrđena su superparamagnetska svojstva: veoma malo koercitivno polje, pojava blokirajućih temperature ispod 20 K, i M(H) zavisnost koju je bilo moguće fitovati “otežinjenom” Lanževinovom funkcijom koja uzima u obzir distribuciju magnetskih momenata nanočestica. Takođe smo merili Raman spektre istih uzoraka i utvrdili omekšavanje, povećanje širine i značajnu asimetriju Ramanovog moda koja je posledica electron-fonon sprezanja.
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