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The synthesis and investigation of the structural, electronic and optical properties of
so-called "high-k" diglectric materials in the form of nanecrystals and thin films.

Applications:

(1) In second generation of spintronics

(2) attractive material for ultra-thin gate oxide in CMOS technology.
(3) gate insulators in organic thin-film transistors (OTFTs).

(4} material for resistive oxygen ssnsors and as a capacitor dielectric in
dynamic random access memaories (DRAMs), and

(5) electrolyte material for intermediate temperature solid oxide fuel cells (ITSOFCs).
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Raman spectra of doped CeO,

The incorporation of metal
cations to ceria lattice can
induce plenty oxygen
vacancies.
Oxygen vibration mode due o the
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Room temperature ferromagnetism in pure and Fe
doped Ce0, nanocrystals
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“RT-FM in pure CeD; nanocrystalline powder
has given a strong evidence of oxygen
wacancy induced ferromagnetic ordering in
this nonmagnetic axide, s0 called F-center
exchange mechanism.

RT-FM in Fe doped samples originates
from a combination effect of axygen
vacancigs and TM doping and is
almost three times higher than in
pure ceria.
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