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Introduction

Sample preparation & thickness characterization

*Ferromagnetism: Tc=270 K- 300 K [1]
*Anisotropy: Out of plane anisotropy
*Layer-Dependent Magnetism: Magnetic properties vary with layer thickness

eFlakes studied have thicknesses
between 50 and 300 nm.

Mechanical exfoliation method

* Layer-by —layer exfoliation
e Clean Transfer

* Thickness Control
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eSome flake has areas with
different thicknesses.
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Magnetic characterization using lorentz transmission electron microscope
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Lorentz transmission electron microscope (LTEM)
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eImages were taken at 100K, with no magnetic field (0 mT) *Images were taken at 100K, 30 * & defocus of -2.5 mm.

Magnetic domain structure : Neel vs Bloch! and a defocus of -2.5 mm.

Pristine

eBubble formation appeared at around 345 mT.

FIB prepared
4 br=P eThe evolution of magnetic features in both samples was

observed as the tilt angle increased from 0° to 30°.

eThe magnetic saturation fields for the pristine and oxidised are
413 mT and 480 mT..
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e TEM images of pristine and oxidised samples were taken at a tilt of 0°, at 100K, with no
magnetic field (0 mT), and a defocus of -2.5 mm.

eThe pristine sample shows no features, while the oxidised sample shows magnetic

features, suggesting a Néel domain structure in the pristine sample and a Bloch-type ere taken at a tilt of 30°, with no magnetic field (0 mT) and a defocus of -2.5 mm.
domain in the oxidised and FIB-prepared sample.

eThe magnetic domain structure remains stable up to 250 K.

Intrinsic magnetic structure Magnetization characteristics
Magnetization Vs Magnetic field Magnetization Vs Temperature at 50 mT
a)  0,04- - Room Temperature b) 015] __ poi. 20K c) 0,040 pristine
= }—— Pristine = 010 — Anneal g 0,035 Anneal
E 02 Anneal = 20,030-
g S 0,051 c -
% = ] CIEJ 0,025—_
5 0,00 2 0007 S 0,020-
= 8 -0,05+ © 0,015
Q 3 i B
T -0,02 < -0,10- 2 0,010+
c (] | (@))
c;g’ = _0.151 £ 0,005 \
-0,04 — T - T T T T 1 — I — N — "E AN OE 10 1 0,000 +— . , : — . : . : .
-1,5 -1,0 -0,5 O,Q .0,5 10 15 15 -1.0 I\2a5gngt(|)c fig’lz (T:;’O 1.5 50 100 150 200 250 300
Magnetic field (T) Temperature (K)

eFigures 1a and 1b display the magnetization of FGT bulk crystals in pristine and oxidised (anneal at 80 °C for 5
hours) forms at room temperature and 20 K, showing no significant differences in magnetization curves
between the two forms.

eHigh-resolution TEM image shows the crystal structure with the c-axis aligned vertically.

eTemperature-dependent magnetization measurements with an external field parallel to the ab-plane (50 mT)
eEnergy-dispersive X-ray (EDX) composition map of cross-sectional FGT displays the reveal noticeable changes in magnetization between 150 K and 220 K.
distribution of elements, including an oxidation layer about 20 nm thick.
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