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SIWAT POL-IN : MAGNETIC STUDY OF LIGHT SENSITIVE
MATERIALS BY KERR EFFECT MEASUREMENT. THESIS ADVISOR :

ASSOC. PROF. WORAWAT MEEVASANA, Ph.D. 143 PP.

BiFeOs/ MULTIFERROIC/MAGNETO OPTICAL KERR EFFECT/ELECTRONIC

STRUCUTURE/PHOTOEMISSION SPECTROSCOPY

This thesis aims to study magnetic properties that respond to light by measuring
the Kerr effect. The researcher divided the study into two parts: part one focused on
BiFeOs material with a multi-layer film structure (BiFeOs / SrRuOs / SrTiO3) to study
the effect of single-wavelength laser irradiation on the change in Kerr angle of bismuth
ferrite heterostructure. Interestingly, this part of the study found when the bismuth
ferrite's Kerr angle rotation was significantly altered under illumination of laser with a
wavelength of 405 nm. It is applied to build the optical Kerr state of bismuth ferrite by
irradiating laser and applying an external magnetic field. Moreover, to understand the
changing behavior of the hysteresis curves after irradiation. We examined the electronic
structure of the substance while it was under the laser beam and found an electronic
state which arose from oxygen vacancy. The accumulation of electrons in the state
within the energy bandgap may be an essential factor which cause the electric field
inside BiFeOs and reduce electrical ferroelectric polarization, resulting in a change in
the rotation of Kerr angle.

The second part is a report on the light response study of 405nm of a nickel film
on bismuth telluride (Ni/Bi2Tes) prepared by an electroless chemical deposition

method. The magnetic hysteresis loop was studied to investigate the relation between



I

the external magnetic field and the Kerr rotation, which is proportional to the
magnetism of the substance. The results showed that the light irradiation increased the
saturation magnetization (Ms) value. Moreover, the coercivity (Hc) is significantly
decreased. The results from In-situ XANES study of Ni charge state showed that while
the laser beam was applied to the sample, there could be an electron movement between
the nickel and the tellurium; this could form a weak bond (Ni:Te) which affects the

ferromagnetic interaction.
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