52 2 2003 2 Vol.52 No.2 February 2003

1000-3290/2003/52 02 /0498-05 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.
*
12 127 21
H.U. Habermeier
! 650051
2 Max-plank-Institute FKF Stuttgart Germany
2002 5 13 2002 7 15
PLD La,_»,Sr,,,Mn, 0, x=0.32
La; 5, Sr1,2,Mn, O; x =0.32
- Ty_,
- Ty, ©
Ty, ©
CMR PLD
PACC 7570P 81151 6855
20 50 MR B

John-Teller

CMR
CMR
n=1 n=2 n=3 n=co
(R, AMO; (R, AM307 (R, AuM;010 (R, AMO;
Ruddlesden-Popper R A .,
Mn O, R A 1 Ruddlesden-Popper
n=123 o PLD
1 o

La,_,, Sr;,,,  Mn, 0, 3-2-7

900°C
3-2-7

8 K+F,
CMR Bolometer 1.9—=2]J/
h e’ 2Hz 248nm.
900C 50Pa
10" Pa

" 1999E00037Z



499

70K

2
SrTiOs
200—305nm 100000 L @)
SITiO, 001 NdGaO, 110
10000
SQID
Cr/Au é 1000 ¢
100 [
o 7T. of
2 Lay sS4 Mn0, x=0.32
) 1
26/()
T. 120K. 3 SrTiO; 001
NdGaO, 110 3-2-7 XRD 100000 |
00l  hhO I h 10000 |
XRD £ 1000 F
=
100 |
BE 10F
30 MQQ’S\*% 1 ‘ s : .
T g5 ek 20 40 60 80
g e 20/(°)
E ?Z s . 100x107*T
gw_ 3 SITiOy 001 a  NdGaO; 110 b Lay St
5| 1000x1074T Mn, O, x
0 . , :
0 100 200 300
T/K T
l 100 @)
Lay 3681 6sMny 05 2 =0.32 3 oT
E g i e
3 EESY 2T .,
G “4
~
4a b 5a b SrTiO, Ei- 1
001  NdGaO, 110 - @
0.1
4 b 0.01 . - . . . .
. 0 50 100 150 200 250 300
T/K
30K 0.40
(b)
i g
T SITiO, é
001 T,., 78K  NdGaO, 110 %
150K ®
T NdGaO, 110
0.38Ccm Ty 0-05 50 100 150 200 250 300
SITiO; 001 50 /K
001 4 SITi0; 001 a  NdGaO; 110 b LajssSrie
-95% 110 Vi, O
1t%)
- 56% T


Absent Image
File: 0


500

52
0 18
g
s 2T a = b = 0.38446 + 0.0072610x nm 3
< o} ¢ = 2.08646 — 0.183210x nm 4
r?% Aox d 0
& 60 F
E 5T, h kI a b c
2 W - " x XRD
~100 L | ! L I " La, 36 Sty ¢4 Mn, O, a b
0 50 100 1T5;)K 200 250 300 19 0.3855m .
0 2.0230nm. X 3 a
é -0 SrTiO; 001 c
'éc’ -20 2T 1.9967nm NdGaO, 110
< aof a b 0.3853nm.
§ -40 5T SrTiO; 001 c
E _50_\M7T (b) a b NdGaO; 110
T 50 100 150 200 250 300 a b
T/K 20
6= m-n/nx100% 5
5 SISi0; 001 a  NdGaO; 110 b Lajs m n
St 64 Mny 07 8SrTi()3 w >0 0 NdGa0y 110 < 0.
i 0>0
T. 120K - 0<0
70K
La, 5 Sr; ¢4 Mn, O, |
nA = 2dsinf 1
Vd = hla’+ kib*>+ lec? " 2 0
1
/nm /nm /nm
NdGa0; 110 andcao, = 0.3848 a=0.3853 a=0.3855 5<0
SrTio; 001 asmo, =0.3895 ¢ =1.9967 ¢=2.0230 5>0
SiTiO; 001 ab
Zener ab Mn—O Mn 0]
Mn—O
Mn 0] ab -
ab Mn—O
NdGaO, 110 e



2 501
W 21—23
W = cosw/ dy,_o 7
w Mn—O—Mn Mn—O0— -
Mn 12 dy,_o Mn—O -
ab Mn—O
Max-Plank-Institute- FKF
1 Zener C 1951 Phys. Rev. 81 440 13  ShenF Xu QY et al 2002 Acta Phys. sin. 51 1855 in Chinese
2 Tokura Y and Tomioka Y 1999 J. Mag . Mag . Mat . 200 1 2002 51 1855
3 Salamon M B and Jaime M 2001 Rev. Modern . Phy. 73 1 14 Konishi Y Kimura T Izumi M Kaawasaki M and Tokura Y 1998 Ap-
4 Coey ] M D Viret M and Von Molnar S 1999 Advances in Physics 48 pl. Phys . Lott . 73 3004
167 15  Hayakawa J Asano H and Matsui M 1999 J. Magn . Soc . Japan 23
5 Millis A J Darling T and Migliori A 1998 J. Appl . Phys . 83 1588 1141
6 Maeno Y Hashimoto K Yoshida K Nishizaki S Fujita T et al . 1994 16 Asano H Hayakawa J and Matsui M 1997 Jap. J. Appl. Phys. 36
Nature 372 532 L104
7 Mitchell J F et al 1997 Phy. Rev.B 55 63 17 Lian GJ Li YM Kang J F et al 1999 Acta Phys. sin. 48 1917 in
8 Kimura T and Tokura Y 2000 Annw . Rev. Mater . Sci. 30 451 Chinese 1999 48 1917
9 Habermeier H U Li X H and Zhang P X 2000 Mat . Ras. Soc. 18  Chi E Hong K Kwon Y et al 1999 Phys. Rev. B 60 12867
Symp . Proc. 602 225 19  Warren B E 1968 X-ray diffraction 66 — 73 Addison-Wesley publish
10  LiX H Habermeier H U and Zhang P X 2000 J. Magn. Mag . company
Mat . 211 232 20 Matthews ] W Epitaxial growth edited in 1975
11 Habermeier HU Li X H Zhang P X and Leibold B 1999 Solid State 21 Radaelli P G Iannone G et al 1997 Phys. Rev. B 56 8265
Comm . 110 473 22 Raychaudhuri P Nukherjee S et al 1999 J. Appl. Phy. 86 5718
12 GuMM Zhang P X Li G Z 2000 Acta Phys . sin. 49 1573 in Chi- 23 Praus R Leibold B Gross G M and Habermeier H U 1999 Appl .

nese 2000 49 1573

Surf . Science 32 138



502 52

The preparation and properties of bilayer manganite films ™

Cha Li-Mei' > Zhang Peng-Xiang' >  H.U. Habermeier® '
Institute of Advanced Material for Photoelectronics Kunming University of Science and Technology Kunming 650051 China
2 Max-Plank-Institute  FKF D-70569 Swuttgart Germany
Received 13 May 2002 revised manuscript received 15 July 2002

1

Abstract
The bilayer manganite film La,_,, Sry ,,, Mn, O; x = 0.32 were successfully prepared by pulsed laser deposition PLD
method. By controlling the parameters of deposition the fabricated films are of single phase and grown well on two kinds of sub-
strates with different lattice constants. After measurements of transport property it is found that there is 80K deference between the
two cusp temperatures in resistivity-temperature curves Ty_; of the two films grown on SrTiO 001 and NdGaO 110 . At the
same time the resistivity of the film on SrTiO 001 is 50 times higher than that of the film on NdGaO 110 . We studied the influ-
ence of the interface strain and found that the lattice mismatch between substate and film is the main reason of the above observa-
tions. Tensile strain decreases Ty _; with increasing resistivity and compressed strain has an opposite effect. Using double ex-

change model by Zener we found that these results can be explained qualitatively.
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