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Effect of oxygen partial pressure on the magnetic

properties of multiferroic TmMnOs; thin films

student : Zong-Ray Wu Advisor : Jenh-Yih Juang

Department of Electrophysics

National Chiao Tung University

Abstract

We have deposited a series of orthorhombic TmMnO; thin films on
LaAlO3(LAO)(110) substrates by pulsed laser-deposition (PLD) under
different oxygen pressures. ‘These samples presumably will allow us to
study how the magnetic properties of this multiferroic material vary with
any structural variance induced by oxygen. In addition, it is also expected
to give important implications in terms of considering device application.
Our results show that the films deposited at Po,=0.05 torr appeared to
display better crystalline quality and well-defined magnetic structure

transition.
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3-2-5 SQUID (Superconducting Quantum Interference Device)

1962 & - B. D. Josephson % 3.5 & %»T/& > Ford Research Labs 71964
EJFGESREAE TR ERT T  ME LT EHIEFIRLET T
M2 & & (Superconducting Quantum Interference Device Magnetometer,
SQUID Magnetometer) o A~F Bz * 2 K EEF T ik 0 ITEHET 1
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LR AR R G
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Lk p 4T (020) S5t 5 UL

LAO(110) LAO(220)
100 + TMO(020)
] JU 880°C
03 T T T T T T L T y T T T T T 1
é\ 100
-‘5 ‘i‘ 850°C
£ . I I
100
] JU 800°C
0 T T T T T T T T T T T T T T T 1
10 20 30 40 50 60 70 80 90
2 0 (degree)
B 4-4 * = £ B R T EW2 XRD Bl -
o-TmMnOs (020) o-TmMnOs (020)
BER R )
e L3 % (degree) Ap ¥ & (au)
880°C 0.186 67.8
850°C 0.182 48. 1
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Bulk 0.1 torr film
a—axis (A) 0. 2277 5. 24368
a-axis extension NA 0.31%
b-axis (A) 5. 8085 5. 79981
b-axis extension NA -0. 84%
c-axis (A) 7.3175 7. 46898
c-axis extension NA 2.07%
Volume (A"3) 222.20 225.58
Volume Expansion NA 1.52%
# 4-4 . 0.1 torr &5t &2 &b 12 % B o
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Total Electron Yield (arb. units)
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