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ZnTe  A/4 wave plate
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Abstract
Studies on static and dynamic
magnetoelectric coupling

in selected hexaferrite thin films and crystals

Kwangwoo Shin
Department of physics and astronomy
The Graduate School

Seoul National University

Although the bulk hexaferrites are known to exhibit strong
magnetoelectric (ME) effects near room temperature, which
allows magnetic field (H) control of electric polarization (), the
same effects have not been realized in a thin film form. Herein,
the growth of nearly epitaxial CosZ—type hexaferrite
BaosSr27Co2Fe24041 (BSCFO) thin films on a SrTiOs; (111)
substrate by a chemical solution deposition method is reported.
The reciprocal space mapping on the oxygen annealed BSCFO

films reveals broadening along the gy directions in the (0018)
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and (0022) planes, indicating that the planes containing the off—
centered octahedra have randomly distributed out—of—plane tilt

to imply significant disorder in the crystallographic orientation.

The quantitative investigations of both ME susceptibility (& )
and modulated P (4F) by H up to 370 K reveal that the two
quantities in the BSCFO films are always larger than those of the
Co2Z—type single crystal by ~2—15 times and that they further
increase upon having enhanced broadening of (0018) and (0022)
peaks along the qgx direction. As the p—d hybridization mechanism
allowed due to the presence of off—centered octahedral sites can
be a primary source of ME coupling, these results indicate that
effective off—centering can be further enhanced by the
orientational disorder. This study identifies the potential of
applying the ME hexaferrite films for multifunctional devices.
Next, the dynamic magnetoelectric (ME) effect which so called
electromagnon 1s hybridization between phonon and magnon via
magnetoelectric coupling. In this study, we observe that large
electromagnon absorption on dielectric constant identified
terahertz time—domain spectroscopy for Al—substituted Zns2Y
hexaferrite BaopsSrisZns(Feog2Aloos) 12022 which shows giant

static ME coupling. The full width half maximum of absorption
90
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peak is the ~0.5 THz which is the largest electromagnon
absorption. As temperature increases, the electromagnon
decrease and disappear at 155 K. To systematic study for
electromagnon absorption, when aluminum substitution ratio for
Zn2Y hexaferrite was decreased, the electromagnon absorption
peak was also dramatically decreased. These electromagnon
behavior could be explained by magnetic structure of hexaferrite
and dynamic exchange striction model. The magnetic ion located
on Sth layer in hexaferrite crystal which is boundary between [,
magnetic block and g magnetic block is important role for
generating the electromagnon both normal longitudinal conical

and alternating longitudinal conical magnetic structure.

keywords: hexaferrite, multiferroic, magnetoelectric materials,

electromagnon, THz—TDS

Student Number: 2012—30104
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