55 3 2006 3
1000-3290/2006/55 03 /1435-06

ACTA PHYSICA SINICA

Vol.55 No.3 March 2006
©2006 Chin. Phys. Soc.

La, 4;Sr) ;;MnO;

2005 7 13
- Si 111 LSMO x=0.17
X . LSMO
200 900nm 020
Mn—O—NMn 600cm ™'
TMT
JT

PACC 7500 7300 7200
1.
La,_,A,MnO; A=Ca Sr Ba

Ty CMR
12
La,_ A MnO; A=Ca Sr

. 7Zx0, Lay g5 Sty 175
Mn03 AEH =~
0.34° .

SITiO, LaAlO,
o 710,
SrTiO;, LaAlO;
Si
La,_ A, MnO,

Jahn-Teller JT

7

F E-mail gongsk @buaa. edu. cn

¥
100083
8 2
RT
450nm  680nm
b _
LSMO
Ty .
/ Mn—O
/ Tw / 8
Ty Ty A
DE Mn—O—Mn
- Sio111
LSMO x=0.17
2.
La:Sr: Mn 83:17:100 Si 111
20mm x 20mm
10min
Si 111 673K

1173K

1173K Lag g St 1 MnO;



1436 55
20mm 1623K 24h 100 1d.
1000 @
a
Smm X 15mm ) (020)(200) %
D/max2200PC Cu-Ka X 800 §
PPMS Quantum £ ool ¥
D o R—T ..g' (2283 3229/(")33 34,
e {Q 100 - (022)(202) h (130)(222)
NICOLET AVATAR360 400cm ™' — = A 2000y Ay
680 nm
4000cm™" KBr sool h
. 450 nm
Si 111 . ) =T
30 40 50 60
26/()
3.
400
» 300
3.1. XRD £
o L
X XRD l a F 200
b . 1a XRD S _
LSMO A . Asamitsu 100
ISMO x=0.17
450nm  680nm 200 0
900nm 020
200 020
4
b 202 022 ©
3k N
[+
) . ]
XRD a=0.549mm b' < b* =
0.59nm  ¢' > ¢’ =0.763mm <} .
b ¢ b f ol o 3/ ]
. 6\. .
8% =100 o' - o >
ab /ab 1 ¢ 400 500 600 700 800 900
: d/nm
1 ec
450nm 680nm
0<1.0 900nm
3%
a b ¢ b ¢
a .
" / ”
“ / ”
o-d 010
1 a XRD
001 31°—34° XRD b XRD 39°—41°
900nm ¢ P d d ISMO
010 001




3 Lay g3 Sry. 17 MnO, 1437
Mn—O—Mn 0
3.2.
XRD b
600cm ™ Mn—O—DMn 600cm ™ 010 Mn—O—Mn
0 MnO,
2 a 2 a
3.3
2
b 3
3
1.0
(@)
0.8 900nm — T<Ty
sz RT RT? T> Ty
BE
= 6 R-T InR-1/T
= O
= 4 5.
&
0.4 18000 ——
5 [
450nm 16000 F
0.2y e b0 ey 0 by e by e b b b 1 g :
500 520 540 560 580 600 620 640 14000 |
Bese/em .
12000
G r
~
0. 560 e 600 &~ 10000 F
rxbulk ®)
bulk ¥ 80001
0.558 F [
1595 6000 F
Y o 900 nm
: \. P 4000 F . . L . L L
3 0-556 S 50 100 150 200 250 300 350
< 1590 >
3 O T/K
0.504 F O
: 15g5 3 RT RT
O [ J
0552 saaa b oo aalea e laaaaleaaaloaaalaaaslanaslaaaalaaaalisay
400 500 600 700 800 900
d/nm 14 [ R=4830+0. 1872,
R=4450+0. 16 T2
I R=3473+0.1372
2 a b b 12p
v d
o 10F 680 nm
)
-1 -1 ™~ r 3
600cm 600cm g 8 3 . 20f R=0.027+1. 4x107572 50 nm
Mn—O—Mn [
[ 900 nm
Mn—O—DMn 6
b 4
0 'mo dxz—yz T'vo - A A S T
. 0 2 4 6 8 10 12 14
b b =2ryysin 012 72/10*K?
yoc K" Mn—
O Ko b3 Y o R-T?
b -32 RT?
-3
v vo 0 Y o T'yo
cos 012 Mn—O 4 5 T < 220K
mo 0



1438 55
0. 790 -
9.7F InR= ]
] nR=5.44+1295/T _~%80nm 310 3143
0.5l InR=5. 78+1133/T 150 0.785F 3 :
- ﬁ 29
9.3f 0.780 | % o 51'41
9.1 g 270
3 - L0115 o 1.39 Q;
8.9F
L 0.770
[ ]
8.7F 1.37
- 0.765 F
8.5F _2- ]0 0028 0.0030 0.0032 -b—lﬂk
[ : L L MEAE S 760 L L L L L1, 35
0. 0028 0. 0030 0. 0032 400 500 600 700 800 900
/Kt d/nm
5 InR-1/T 8 d ¢ clb
InR-1/T clb T
0. 895 R = Roexp Eg/kB T H . 6
[ L
0.890F
r 680nm 275K 900nm 268K
_ 0.885F 7 T
N > 320K E, kg
<5 0.880
= ¥ E, d 7
0.875F E, < E)
[ 30meV E,
0.870f
400 500 600 700 800 900
d /nm
6 - Tku/ Tku Zener 12
d Mn d2 2 dy2 p2 e,
3+ 4 3 1
_ Mn™" d' t," e, S=2
140 Mo d' n, 0 S=372 Mn—O—Mn
3 Mn Mn'; —O—Mn’ [
120 F
E Mn’; —O—Mn'; . Mn d
T i 0 2
E 100f P
R 3 Mn—O rvo  Mn—O—Mn 0
sok MnO, de_p dy2op
E bulk 02p
60 ;_ e Mn3+ Mn4+ 02—
400 500 600 700 800 900
e, Mn—O—DMn
d /nm g
7 6 E, d o
0
R=R,+al’ —

T >320K

'mo 0



3 Lay 53 Sro. 1 MO 1439
¢ 900nm 0.02434nm
b clb clb 8
de_2 Mn—O JT b
e, de_p clb 8
d;2_ 2 clb 010
— 8 001
c clb JT
8 900nm b clb
268K 7 E,
E, e; de_; €,
ds2_;
. E,
Zhang LBMO/STO dz2 T<
T'vo Ty e, de_p
tocry 0 ° Yuan
T, . 900nm
toc o 450nm 680nm 450nm
sin 012 T,oct . de_p T> 320K
o Mn—O—Mn
R-T
Mn—O—Mn Si 111 RT
a=2rysin 0/2 a Si 111 LSMO/Si
XRD JT b R-T
. LSMO/Si
e, dz_p Mn
Mn d2_ 2
' 4.
Si 111 LSMO x=0.17
1ec
Zhang
L.BNO a“ 600cm ™'
6 d b
— clb
680nm b 900nm c/b
0.0037nm 8 clb T

1 Zhang F X He R W Zhang X Y et al 1998 Acta Phys. Sin. 47
112 in Chinese 1998
47 112

2 Canedy C L Ibsen KB Xiao G SunJZ Gupta A Gallagher W
J 1996 J. Appl. Phys. 79 4546

3 Shimakawa Y Yoshitake K Kubo Y et al 2002 Appl . Phys . Lett .
80 4864

4 Zhang ] Tanaka H Kanki T et al 2001 Phys. Rev. B 64 184404

5 Angeloni M Balestrino G Boggio N G et al 2004 J. Appl. Phys.
96 6387



1440 55

6 Wang S L Chen CL Wang Y L et al 2004 Acta Phys. Sin. 53 9 Chen X'J Soltan S Zhang H et al 2002 Phys. Rev. B 65 174402
587 in Chinese 2004 10 LiuN XuSJ GuoHY et al 2005 Acta Phys. Sin. 54 912 in
53 587 Chinese 2005 54 912

7 Millis A J Littlewood P B Shraiman B I et al 1995 Phys. Rev. 11 Mahendiran R Tiwary S K Raychaudhuri A K et al 1996 Phys.
Lett . 74 5144 Rev. B 53 3348

8 Murugave I P Lee J H Yoon J G et al 2003 Appl . Phys. Lett. 82 12 Zener C 1951 Phys. Rev. 82 403
1908 13 Yuan Q S 2004 Phys. Rev. B 70 066401

Influence of the stress on the transport behavior of
Lay g3Srg. 17MNO; film

Jiang Kuo Li He-Fei Gong Sheng-Kai'
School of Material Science and Engineering  Beijing University of Aeronautics and Astronautics  Beijjing 100083 China
Received 13 July 2005 revised manuscript received 2 August 2005

Abstract

The ISMO x=0.17 film on the Si 111 substrate was fabricated by the sol-gel method.The R-T curves the infrared
spectra and XRD results of the block and the film with different thickness show that the crystals of the LSMO films are orthogonal
and the film orientation has some relation with the film thickness. When the film thickness lies between the 450nm to 680 nm
the orientation is 200  but when the film thickness equals to 900 nm the orientation is 020 . According to the reactive
energy and the harmonic oscillator model the relational expressions between the infrared absorption and the Mn — O — Mn bond
length and bond angel were studied. The infrared absorption near 600cm™" relates to the different lattice constant b and the
metal-insulator transformation temperatures Ty  of the block material and the films differ much those of the films being much
lower than that of the block material and at the same time has something to do with the film thickness. The paper indicates that
the stress in the LSMO films inducing the lattice constant change and then arousing the change of bond angel and JT effect is the

main reason for the change of the transformation temperature .
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