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Abstract

Structural, transport, magnetic, and magnetoresistance properties of the epitaxial Lao7Sro3MnO3;
thin films on different substrates grown by pulsed laser deposition were investigated. The results of
X-ray diffraction show that all the Lao.7Sro3MnO3 thin films are epitaxial growth and at single phase,
and the lattice parameter c changes with the epitaxial strain due to the lattice mismatch between the
thin film and the different substrates. The results of the magnetization and the electrical transport
measurements indicate that the Lao.7Sro3MnO3 thin films grown on different substrates have differ-
ent Curie temperature T and metal-to-insulator transition temperature T, respectively. Moreover,
the resistivity p(T) and corresponding magnetoresistance of the Lao7Sro3:MnO;3 thin films change
with the epitaxial strain. Our findings show that the epitaxial strain is a powerful tool for tuning the
properties of the epitaxial thin films.
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Figure 1. Comparison of pseudo-cubic, in-plane lattice parameter of
LSMO with various oxide substrates
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Figure 2. The results of XRD 6-26 scan of LSMO thin films grown on different substrates
(a)~(g). The inset shows the result of (013) ®-scan of LSMO thin film grown on STO substrate
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Figure 3. The STEM micrograph of LSMO thin film grown on STO substrate (a). c-axis lattice
constants of the LSMO thin films are deduced from the XRD data (b). The dashed line indi-
cates the lattice constant of the bulk LSMO

[ 3. (a) STO #HE_E4E KA LSMO HFERY STEM Elf%. (b)FIH XRD HIEHESH LSMO
SERER c IERER . ELRTEM LSMO HERER

WIS TE IR VA J (SO ) A B RS A E (2 0 R R M(D 2, #REIFRR T = 10 K NRIAFERR
- LSMO 8 R s [ 2% » 1] 4(g) R n 48 i DSO MIREAL M(T) 28 . ] 4(a)~ ] 4(H) R FRATAT LAE £ LSMO
VRS M il B UL I i R AR R - IREAE AR AR IR Te)o ARIRIS, 3774 5 R I REAL 58 B 26 1 =35
AHRIZE 5, B EIAHR, JRRET LSMO M fA 55 AR, Bah, ME 4d)F
FATATLLE BILE T =200 K &b, LSMO R AFAEBRAE, JRAET BTO #H R A =R B DYJ7 4544
FAZ . SR, TEFE] 4(g) DSO A F, BATRA W& H LSMO R 3EE, JR FITE T4 K DSO 2
BORBIREYE14]. B 4(h) B T LSMO [ T AN FIRE G Bl A% 2 i 19284k i 28 .

FE 5(a)~E 5(g) iR T AR LSMO BRI FBLAR p(DHIZE, LR, 2128 FIHE LR 53 7 F /R TE A
WH=0T. 3THM 5T NRHEEZE p(DHiZk, Hukpma THREERN. K 5h)FR LSMO HEM 48 - 4
GARHAAZIR L T BE SR RICHI AL - 2 . M 5(a)~ 1 5(2) P IRATH AB BIE Tr R SR - 4454
B, BT T, HHPHRMEEENT EmEm, 244EME; BEmET T 0, R EE S
M/, LAV . 7R3 il 5 X35, AH R T 1 PR 2R Bl oM 3z 38 K ek, T RITE T4
TR 7458 3 7 1 e U HE B AT ok /N o 53 4, BT DUE BIFE MR I AMInRESS K, AN RIATE B LSMO
WS LB p(D BT, JREAE T LSMO 52 20148 ) AN R, HBH 2R AR AN R . FRATT 1 S48
YL T AN E R NS 5 LSMO B F B3R p(T).

Kl 6 R TAFFTE b LSMO WS H) MR(T)MIZk, ZLMEL N MR RTEHSMEH =3 TS T
T MR(T)HIZE. I 6 F AT LLE BITEA R AN S SR BN, AN IR B LSMO T8I (14
PHAZ A RN, JEEITE T LSMO #2218 AN F], RGP G . Bk, FATTH S8 15
TANER S AR IR I TR 4h, K 6(e)h, BTO #HE FAK M LSMO AME#E R, H
MR(T) £ 5 HAb ) MR(D WL B, JFEFLET BTO AR T = 200 K AbK A =RFEI0U 75 i 45 KA
ag, EHZRAAME RIS, AR, 761 MR(T)RHEE K T 3 MR(T)BHZ H L T 1R K Bk
A%, PRICRT L e o 1D R AR K XAl

HJE, TR 1 RERATALS TAFIRE L LSMO IR ¢ Flfnts HE Tes MRRERE . T A1 MRS(%) 1725 4L

3. B4

A A 2 B R A8 I O DO SR AE A 7] B4 S b 2B i B AN [R AR AE 182 g 1 e o A 1

DOI: 10.12677/app.2018.88045 357 I EEY/BEH


https://doi.org/10.12677/app.2018.88045

By 5

30— T T T T T T T T T T T T T
3.0F ]
~ Lao (@) = Lsat (b)
E. 2,5 r | E.‘ 2'5 . 4
o ™ M
Z2.0¢ ™ 13220t RN 1
= 3 yH=1000¢] ¢ 4 — 1. H=100 Oe
2 15053 ST 1.2 15022 o AN 1
= 1ora / 4 £ 15r=s s
B z \ N 21 %
= E=N] L) 15 LS \ ]
2 10b% \ g 10pef !
g 25l To10k Y g o512 \
S 05fg7 TSl \ 13 0908y ek 4 ]
0.0 —120()()80()()»400(1) 0) )4()()() 800012000 e 0.0F —EOOOO—IOOOOH ((()) 10000 20000 N ]
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Temperature (K) Temperature (K)
3 sto (©) 3 ol pro (d)!
220f 122
£ 1 £
Z 15FE, H=1000e § = 1555 | H =100 Oc 1
s e | £ iae |
5] B L g3 |
Dgnos_:én-l gﬂos_él i 4
S TUEEG 1m0k ‘ S UIED T-uk |
]
0.0F ‘ -QOOOO-WOOOOH ?OC)WOOIOO 20000 I I I 0.0F I -IOOIOU-.\O(:O (%e) 5000 IOOO(IJ I \ ‘ ]
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Temperature (K) Temperature (K)
T T T T T 2.0 T T T T T T T
1.8F £
3 1.6F PMN-PT (©)] g 12 ] “\ MgO (fy
Fnlaf i ]
D4t % E
2 12¢ = =
£ 10i, ——\[1 = 1000c 7 E }(2) i H=1000e
T 08t S osll h! :
2 0.6F50 o V%20 i
5 g g 0.6F8, kY E
0.4 F5-1 &h 5 \
s 02182 T=10K | § 04157 1-10K i ]
0'0 '2 -lO;l‘J‘l’l’;(;JU— 0 5000 10000 L — 0-2 2 "—Z(J(J(;;-—_I:)(J:Ll‘ 0 10000 20000 \\*- R E
TR omey 00, . ' HOp | o
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Temperature (K) Temperature (K)
- i 320t o " LSAT " " h 38
S 0.04F | DSO ®) i (hy
2 l 310F © 3.6
\:En i LAO PMN-PT 1345
s .
So03f | H=1000e | 300} o’ MeO 13072
c %290_ \\ 7 ) 3,
g0.02F 4 13 7‘ 13032
5 280} \ 1282
=} AY
ooty 1 20}, \/ ‘ > |26
s (N
260} / 124
0.00| ] v 125
1 1 1 1 1 1 1 1 1 250 L 1 1 1 1 1
0 50 100 150 200 250 300 350 400 4 -2 0 2 4 6 8

Temperature (K)

Lattice mismatch (%)

Figure 4. The FC (solid symbols) and ZFC (open symbols) temperature-dependent magnetiza-
tion M(T) curves of LSMO thin films on various substrates (a)~(f). The insets show the hyste-
resis loops of LSMO thin films on different substrates under T = 10 K. Figure 4(g) shows tem-
perature-dependent magnetization M(7) curves of DSO substrate. Figure 4(h) shows T and
Moment of LSMO thin films as a function of lattice mismatches
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Figure 5. Resistivity p(7) curves of LSMO films on various substrates (a)~(g). The black. red and blue line
indicate resistivity p(7) curves at H=0 T. 3 T and 5 T, respectively. Figure 5(h) shows T of LSMO thin
films as a function of lattice mismatches
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Figure 6. The MR(T) curves of LSMO thin films on various substrates, the red and blue line indicate MR(T)
curves at H=3 T and 5 T, respectively
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Table 1. Summary of the LSMO thin films grown on different substrates
= 1. TEIFE L LSMO #iER R4

Substrate c-axis parameter(A) T.(K) Moment (pp/u.c.) Tr(K) MR5(%)
LAO 391 311 3.76 >380 36.8
LSAT 3.925 318 3.45 >380 40.7
STO 3.814 258 2.95 290 69.8
DSO 3.806 - - 310 55.6
BTO 3.826 298 3.03 >380 20
PMN-PT 3.818 302 224 345 50.9
MgO 3.847 272 3.1 330 39.1
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