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The Effect of Substrate Material on the Strain Field of
Embedded Fe,O, Nanoparticles

AN Zhiwei ZHOU Hang’
( College of Physics and Communication Electronics Jiangxi Normal University Nanchang Jiangxi 330022 China)

Abstract: Embedded nanoparticles will be subjected to the stress imposed by surrounding matrix materials during
their growth. The stress of nanoparticles is not only affect the lattice structure and physical properties of nanoparti—
cles but also closely related to the size of nanoparticles. So it is fundamentally nessary to study the strain distribu—
tion of nanoparticles embedded in different thin films. Fe;0, nanoparticles embedded in the amorphous Al,O,
Lu, 0, and SiO, matrix are fabricated by using pulsed laser deposition and rapid thermal annealing respectively. The
results from transmission electron microscope also reveal that the complete isolation of Fe; O, nanoparticles embed—
ded in amorphous these matrixs. In order to study the relationship between the size of nanoparticles and the size of
stress the strain field distribution of these nanoparticles is simulated by finite element method and the results are
analyzed systematically. Finite element calculations clearly indicate that the Fe;0, nanoparticle incurs a net devia—
toric strain. The size and strain field distribution of nanoparticles are closely related to Young’s modulus and pois—
son’s ratio of the materials around nanoparticles. The strain field distribution of nanoparticles grown in different ma—
trix materials is also different which provides a new idea for regulating the lattice structure morphology and physical
properties of nanoparticles.

Key words: Fe, 0, nanoparticle; strain; finite element calculations; thin films



