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Abstract

In this study, we introduce the Laguerre-Gaussian (LG) beam on magnetic materials to
study the possibility of applying orbital angular momentum (OAM) of light to the "magneto-
optical memory devices". For an interlayer exchanged coupling (IEC) system, the
magnetizations of the upper and bottom magnetic materials layer coupled to each other with
parallel, antiparallel, or perpendicular alignments through the intermediate transition metal
layer. Because of its non-volatile memory properties, the IEC system is beneficial for
observing the consequence of the twisted light illumination. On the other hand, the electric
field and magnetic field of an LG beam have the helical vortex property, so we expect a ring
current and induced local magnetic field appearing when the LG beam illuminates on sample's
surface. The experimental results show that light with OAM can indeed deflect the magnetic
easy axis of the IEC system, and the direction of the rotation is related to the sign of the
topological charge. In this thesis, | propose three possible mechanisms for explaining this
phenomenon. This observation can also be extended to the "ferromagnetic material-two-
dimensional material heterogeneous interface". According to the previous publication, Co and
MoS; are coupled together through the "Co-S" bonding. It is found that the magnetic
anisotropy will also be changed after the LG beam irradiation. This indicates the combination
of magnetic materials and two-dimensional TMDCs materials has the potential to be a new

type of magnetic storage material.

Keywords: Twisted light, Magnetic anisotropy
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2-7-1 % k3% % B (Spatial Light Modulator, SLM)
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12 2@FEAUELE W

Part no. HED 6010xxx
Type: LCOS(reflective), Active Matrix LCD
Drive scheme: Digital(pulse width modulation
Mode: ECB mode, nematic
Phase levels: 256 (8-bit) grey levels
Active Area: 15.35 mm x 8.64mm
Weight: 12 grams
Nominal: 1920 x 1080 pixels
Total: 1952 x 1088 pixels
Pixel Pitch: 8.0 um
Fill Factor 87%
Image Frame Rate 60 Hz
0™ order intensity 60%
[Hlumination (max.) ~2W / cm?
Operating temp. +10°C to +70°C
Waveband VIS

405 2Rk A B4
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2-7-2 #& %47 § B cdk (Magneto-Optical Kerr Microscopy)
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2-7-3 & k3 % (Raman Spectrometer)
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