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National Chiao Tung University

Abstract

We have successfully. obtained the a-axis-oriented
orthorhombic YbMnOs (100) thin films grown on SrTi0s(110)
substrate by pulsed laser deposition (PLD). The
nearly-single-crystalline characteristic of these films allow
us to probe the electric and magnetic properties of the
rare—earth manganites with E-phase antiferromagnetic(AFM)
structure.

We measured the susceptibility of YbMnO: thin film along

different crystalline axes by SQUID (Superconductor Quantum



Interference Device), and observed that these in another phase
transition at temperatures below the AFM Néel Temperature Ti.
The temperature dependent dielectric constant & of the films
was measured by LCR Meter, and was compared with the
magnetization results. The results 1indicate that the
orthorhombic YbMnOs does have an extra commensurate to
incommensurate phase transition within the AFM state at 35.8
K. The direct polarization measurements along the a-axis,
however, did not reveal the-significant magnetism-induced

ferroelectricity as anticipated by the theoretical prediction.
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W o ptatcos(6/2) 0 AeB2-1T[9][10][11] > B ¥ O 5 % = iF
SRS Er BERT PR P RS v ad R o F S 1T F P
AR G0 (pAEET FOREF P S FL180(paEr T
EDEIEAE B Sel -t S

t=ters * cos( 6 /2)

O%TFpadwdiddo
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2-6 S #3F sz (crystal field)éi'—i—fr\ﬁticl,&(Jahn—Teller
distortion)

Zener € 2 HCA BT L TR ALBMN0s 1t & FoendE gt
R aft TERSPERERE(TOLRGHETEFRZEDT 1R
XAV LEN G B I aF o T T E kT g
T "ﬁ TEE A RTEA —%} ¥ » i #-3) (Jahn-Tel ler
distortion Model) °

1996% > Millis[14]% % K57 % ® #F R > & F BRT=TcF - F 7
g + 5t ik -] >t d Double Exchange#fd4e 1) k enig » @ "% M ads
it | E.d 7 3 -%5 48 4 (Flectron-Phonon coupling)&is = 3 i %
“rA 4 cfg it 3 (polaron)#7ig = o

BATEH SR Sy RV OB By S e R
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B R e i P B RS St FE -

LaMnOs &= 725 > Mn-0-Mn 2. 5 - 2% - 7 ¥ 3% Ca~ Sr - Ba
oo RIFIRE AN PRGN o EFln-0-Mnd - 2 &
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Crystal Field Jahn-Teller Distortion

For z-axis For z-axis
expansion compression
L X2y 32
. S Er
32+ Xy
/ |ebg
" |aDq
MnOQg in ideal

cubic perovskite
B 2-19 Mnag—+ 2z 3d#ue @ =+ fcrystal field it * £ Jahn-Teller

distortion #2488 & &2~ A ®W[11]1[12]1[13]
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100 . Q -
B <o Mnd
g 7L
B~ 3
B Knl
50 .
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L | " L |
? 1.05 1.1 1.15 1.2

Bl 2-23 4TEEdh Al & A AT A B it AR el 2
sl AR R [17]
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F AR o AT A-type & BB Aldp A REEAEA w bRb Y - Fephl T

BoF o LRI R BB e B12-24 or [18][19] -

A - AF

4 (| 4
CQ | / |
a .
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B 2-24 A-type F 4+ 2 B[18][19]
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temperature)Tvi? & &g 8+ chgi 422 & 7 4p fL (incommensurate) £
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3-3 SQUID (superconducting quantum interference device)

1962 # » B.D. Josephson % 3£ Josephson junction ; Ford
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T LT F s MR

Research Labs#1964# 1% &ESAgE ~ i+ » 1
P EHEREFARLEE T HEE & (Superconducting Quantum
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BI3-67 » BT &7 5

[=1I4+1,+1 (3.3.1)
dav 1 .
Hely= — =g, Is=Ising (3.3.2)

[=C¥ 4+ 41 sin g (3.3.3)

MBS AN
do  2eV

ot h

F ~(3.3.3)7 #7]

1=tesin g + (52) () () £ Go) e (3.3.4)

UERREYESREeRFR B a2 ] 2 330k 3 3 5%

FRATREFITHESTafod ¥ Rium 2o

FP(3.3. )T g S

= tsin o + (1) (3) (29) 3.3.5
Ao A N5 R e A B AIRS] Model (resistively shunted

junction Model) o §d T e s BACA A 470 RehE v B g &
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V=R, [12—-1.% for >l
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