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Inluences of strain on multiferroic properties of BiFeO; thin films

Student:Chiao-Kai Tung Adivisor:Ying-Hao Chu

Department ( Institute ) of Material Science and Engineering
National Chiao Tung University

ABSTRACT

Magnetoelectric multiferroic materials which have coupled electric, and
magnetic, that result ferroelectricity and ferromagnetism . These compounds are
explored in transition-metal-oxide that present great opportunities for applications
in information storage, sensors and green materials. BiFeO; (BFO)is a
room-temperature , single- phase magnetoelectric multiferroic which present
ferroelectric polarizations along <111> directions and G-type anti-ferromagnetism .
Our study suggests an isostructural change can be induced by epitaxial strain,
which is usually driven by temperature or high pressure in solids. Such a transition
can induce large displacement of ions that causes high polarizations and show
great potential for green piezoelectrics.

By using substrates with different lattice parameters for the growth of BFO thin films ,we can
get different strain states. In order to fully understand how these strains affect the structure,
polarization rotation, ferroelectric domains and environment of ions, we have several techniques to
build the framework. X-ray analysis ,such as reciprocal space mapping has been used to understand
the structure correlation with strain states. Piezoresponce microscopy has been used to probe the
ferroelectric domains .We can also find how the local environment of iron and oxygen ions changed

by using X-ray absorption near edge structure (XANES).
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	   Crystal Field Theory(CFT) 是配位化學論的一種，1929－1935年由Hans Bethe和John Hasbrouck Van Vleck[42]提出。它以過渡金屬化合物的電子層結構為出發點，可以很好地解釋化合物的磁性、顏色、立體構型、熱力學性質和配合物畸變等主要問題。晶體場理論與分子軌道理論(Molecule Orbital Theory)結合成為較實際且複雜的配位場理論-Ligand Field Theory(LFT)[43]，可以更進一步了解過渡金屬化合物的化學鍵結。

