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Abstract

In this paper, Lao.;Sro3Mn0s3/SiO; (abbreviated as LSMO/SiO;) and Lao.7Sro.3Mn03/SrTiO3(100)
(abbreviated as LSMO/STO) thin films were prepared by pulsed laser deposition method. The ex-
perimental results show that the two thin films present very different magnetic properties. The
LSMO/SiO: film shows obvious magnetoresistance (MR) effect in the whole measurement temper-
ature range (5 K~400 K), and the maximum MR value up to -98% is obtained. However, the MR of
LSMO/STO samples is obvious only near the M-I transition temperature, and the maximum MR
value is up to -53.12%. These results indicate that different substrates have significant effect on
the magnetic and MR properties of the LSMO films. It has good reference significance for further
research on the modulation research of physical properties of LSMO-based composites and its ap-
plication in spintronic devices.
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1. 518

R 25 0 i A AR R 3 & O . BT IE AL RER A S BRI AR BTz
WH5t. HF.7E 1954 4F, Volger ££ LaggSro,MnO; £ fi i ity i I & 31 129 10% ¥ f% F B AR RA[1] . 17 B3
1988 4, Baibich %5 NTEREM: 2 JZ R R IIL T EURE L BH 2% (gient magnetoresistivity effect, GMR) [2]. 455142
7E 1993 4, Helmolt &5 A [3]7E LagsSrysMnOs v A it HR i 21 1 P ik F BH &% S (colossal magnetoresistivity
effect, CMR), FCERANE 2 R 43 B ERAPHALN K32 o I, AT B 1k ri BRSSO F) S8 A0 A
(WS ERT 45 M AT L S La, ,M,MnO5 (M = Sr. Ca. Ba 25))JF & 1 5 8 2 MR AN IWTF7E[4]-[9]. Hirh
La; «SrMnO; & & i T A Bhi 1, Bom i s IR A G i) B e, LA #& s &0
RS BT ST [4] [10], EFE I A I AR P BRR M F 50 DA B FLAE 1 i F T 281 1 B2 FHIE 9
WK, X — R RATHNE . RIS R A A AR A . B ) S A SR A AR BN UK [11] . R T 33X
— r) R N VRN A B, RATE I A [F A AL RE, R Ik O DTRR Y ] % 45 B A [F] S R 1
Lag 7SrosMnOg iR, M SEES FRIF T A A REPE «  F PR R PRV R AR B 0L, A JR BT R L S RHAE
EUNER T S0 A BRSSO (1 2 AT 9 A B = s IR SE IR Al
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#4733 Lag,SrosMnO; (fii 5 A LSMO) s . EARSZI L .
2.1. Lag7SrosMnO, ¥4 51 &

B IR - B (sol-gel) il % LSMO #E44:  DAN-G7KAHERHH (>99.99%) il 2 £8(>99.99%) AL i ik i
(>99.9%) MIEM KL, BUEE LB FACNER, RIS S AR B TR, A B FH
I AR R A RHA R T & &R 10 4 BN, TR B . K B WA A ¥, JRAE 80°C iR
JER /K 120 mins, FEAGEERS; K LSMO IR &0t — RADIR(RIL. T BB, XHEIY. KA
FR4E) 15 23 T PLD A &) LSMO #EAf . oo se st IR FImS (8] - 724 1150°C . 540 mins.

2.2. Lag7SrosMnO; BRI &

DA B3R D7 VER 815 3] LSMO 2 s Es N EERF, R Bk B0 BT 22 Getlil 4t BL SiO, Al SrTiO; vkt
JEEH) LSMO . il S50 T BOGAM TSR KrF U AR : 750°C, %R 40 Pa;
WOt 248 nm; WOGL TAERESE: 350 mJ, TAEANZ: 5Hz; HEEPURRNE: 120 mins. JTFALEH )G,
o} v JIBE JER A2 3B K 10 miins.

2.3. Lag7SrosMnO; 38 BE 4544 B 414 il &=

{8 H A B 2425 7= [ L5 5 MinFlex-11 1) X SF2RAT X (CuKa 48, K & = 1.5406 A)%t LSMO i
FE AT SRR A SR R SE ARV A=A 5y H AL SUB010 [ HH H - S AU BE X bk v S i
HHAT R 58I R FIH QuantumDesign /A & (AT B4 & PEI & % 45 (PPMS DynaCool-9)
DA ot (R AR 1 B PR R

3. LRSS
3.1. R4

3.1.1. XRD Eif& 44

1 454 LSMO/SiO, Bz LSMO/STO W SR it ) X SR AT 4 (XRD) i« 1115 1() T A 2, B
MIF3H LSMO/SIO, #i i XRD 751145 ABO; F 4k 4514 PDF AR A B IR IF XA, 7E 20 = 20°Fffix
HBL) GE AT 5 SIO, BYIS I TC e BIAT %, 7 X BT R BUE N, WAL= E., x—g51EH
T I I R B AN PLD VA W] DAFE 83 BB 4of IS b ) 25 15 31 2040 LSMO Wi AHEL T LSMO/SIO; 1) XRD
BT, & 1(b)H BRI LSMO/STO /i XRD it 2L HA—HERIZE R FEATE SITiOz i =/ AT it
I4(001)+ (002) (003)3Z1 -7 I S5 (¥ £ BEAT 55 06 . BATTHIT A FH (¥ SrTiO5 B (100) [ff 7] 85 4y 3.905A,, 1fij LSMO
IR (100) 77 [7] Al A% #5208 3.900 A, 546 i AR I 1) A% UCTE , 025 R W BT il 4% 1¥) LSMO/STO i,
LSMO # SrTiOg 5 i 4 )iE(001) 7 Tm] B[] A2 K

3.1.2. SEM B4y #

T TR SRR, 19 B ME S, BAMEAH AL SUB010 MH Hi T A X ik
JECRE S AT R T S AR T TS0 R AE . 14 2 5 T LSMO/SIO, A1 LSMO/STO T f) SEM it 4s 8. & 2(a)
H¥) LSMO/SIO, R T3 (b)) MBI SRR )T LLE H, BEEZ0709 204.0 nm, JEARBEI S AR
LSMO 5] HEKAE SIO, #1 IR, 2 THIRURL [R] 1) 23 B 22 HLACK, A B 0 d 7, SR TR R~ 2578 55.6
nm. MIZ 2(b)H LSMO/STO #EM R HTESE () LERIESH EI(R) /T A H, RE-FE, AURH 5%
P, RSB SF208 24.2 nm, FHEEE 21 147.0 nm. EA S0 B H AT LA 1 LSMO # A STO
Bt R B s E K, B BB .
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Figure 1. XRD patterns of the LSMO/SiO, thin film (a) and LSMO/STOthin film (b)
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Figure 2. SEM morphology of the LSMO/SiO, thin film (a) and LSMO/STO thin film (b)
2. LSMO/SiO, i#f (a)F1 LSMO/STO &R (b) B4R B

3.2. MFHERIE

N T R & AEXT LSMO S LR e 2, FRATR A PPMS R 4% LSMO/SIO,
LSMO/SrTiO, 1N H A R M AT I . 1 3 4R H T AN BE L FE AN R R, 2 R 3% F R A o P A8 A
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LSMO i, X 5 [FIA XS LSMO THIE (1) Sl A g A« i a0 BE =2 R (USRI 96 [4] [5]. BEAh,
MEHFTRTELE ], Tc BLR, LSMO/SIO, 5 4k 38 B i KT LSMO/SITIOs (MG SR, R HLE
LSMO/SIO, I F & HLIR E LR i) R B = T LSMO/SITiO, /i, 11 H., LSMO/SIO, i i1 T JE £
K 51 S AH R 55 1 g % ) S M RE S A9 L [F) R B AN RE 3 (100 Oe) 1 FH R 7= A= 1 B AL 78 B e T A
LSMO/SITiO, i i I REAUFEFE o DA b SEE6 25 5 K AT R B 1 AN [F)A e 51 RS ) ST B 7 3 8 LSMO T
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Figure 3. M-H loops with different temperatures (a) and M-T curves with H=100 Oe (b) for the LSMO/SiO, and
LSMO/STO thin films

[& 3. LSMO/SiO, #1 LSMO/STO # @B A ELIRE T HRETHE £ (a)F0 100 Oe sMigiA T BORL1L LR (b)

Table 1. Physical parameters related to magnetic properties in different states for LSMO thin films
= 1. LSMO EARRMRS TRUHL S REHE X IR S

PRREALFRIE M, (emu/cm®) Hei 71 He (Oe)
2 JE HLREE Te (K)
5K 300 K 5K 300 K
LSMO#SiO, 4.13 0.78 236.21 8.76 276.01
LSMO#SITiO; 391 1.72 94.03 16.67 310.65

3.3 RiEEPHMERE

LSMO FHEHA Z i BT 5 e R PE A AR SR SRR, AL RERFIE R 20 B AR B SR XS LSMO
R A RENE REA BN . HLAE LSMO MRHA R iiAG JL 7 I EREFH R (CMR) . it A7 16 5T AN
[ B AL T P AR R R BELRFSE DA B AN R A SR 2 10 LSMO I Py P PELRF ISR PR S o BRATT P r
BEL AR A 2 Sfe A B i 70 FRLBEL AR (R IR R 3 SCHIE L P MR(%) 21
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Hor RO T)RFRIESM N 00e IF, L FHBEIRFE IR I s BUE . R(H, T)24BESMINEEA N H Oe I,
L, L 3 P ) A £ R 1

AR £ 6 P P B 1 498 B bt DY 51 i A 1 AN [ I B 2% R 1 AN B 1D FL L 2R AE A M7 1
THAEEN . B 4 G T AFERES T PSR S P SR RS R . FTLAE R, A E R
SXof R L %6 R B il P BEL SN A EE BRI . LSMO/SIO, A i 1) FLBEL R — I il £ A7 AE P AN G AR IR 3 (T, A
Toor WK 4(@)FT7R), EETINIERT, To =223 KU AE)E - BEARERERE: T, =60 K, fEitibt
I TARIR DX L BHARAMEL, T <Tp =60 KAHGL T, HIL 1B B =i PR, XA R R A AR
I FRIE 7] [8] [11], Wn%E 2 iE%5 AAE Dy M5 24 %) Lag 7SrosMnO; 14 Z i LI 57 f S AT 70 vt 2 B2
ILG[10], X —BLGUEN NI fe 5 HANA B e BB K[12], s E A A Re T d Atk B
WA RS 5 N T3 [8] [11], ASLES MR X — IR A FEdt— 0 b, MR AT DL 3,
LSMO/SIO, £ i 7 I i [X (5 K~400 K)¥3 B H B 5 1 i A BELSONE , P BELPE R A AR B R/ : 76 5 K
EET, AN N 8T WL FHAE L $1-98%. 7E 300 K ~, iZFESATE 4 T A1 8 T 4N N3 Rif MR 4
I3 B R T -32%F-42%. AR T (1 F BH 28 Bl FE A 28 v DL AMINBE3A T T oy FH T A0 1)
FL S 2R VA (LA P, LB B WA B A A/ I 3 185 DA o 25 el B 7 ) VA% o IR, AN RE A (i ik
TAHAS Mn 85T 1 eq T Z [AIAIBkER, X5 DE LAY —3[13] [14] [15].

5 LSMO/SiO, # 5 ARl LSMO/STO FF it (1) FLFH 26— 35 R ith 42 (K] 4(b)) AN AE =i X (350 K P i) H —
&IE - MR . S5ARKIERIAS R R LSMO RS & B A F, LSMO/STO ¥ AN AE 4% 4% il 4 by
A BA (T R PRGOS, o P BEL P A A Ui R I IR B e KB . 7E 309.33 K. 8 T i) FiAF|-53% it —
ROk, FESRIEESERN A, AELEME AN [F) (0 P b H BE KR, . — T YT XA He A Y AR AE T
BH, B A5 R S A 5 R i A B T AU PR P o AR A L L K AT 8 3 P8 PR 2k 1 KA
TMAE B IR X S5 B A W 5 1) BB BN s 59 7 — o SRR T A R AR AL RS 28 R, BRI AME
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Figure 4. R-T and MR-T curves of the tow thin films with different external magnetic fields
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