54 8 2005 8 Vol.54 No.8 August 2005
1000-3290/2005/54 08 /3815-07 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

La,,Ca, ;MnO; CeO,

100871
2006 2 5 2005 3 7
Lag > Cag s MnO;  LCMO Ce0,
- . Ce0,
RRN
RRN
RRN LCMO x -CeO, 1-x
La ; Cag 3 MnO; -
PACC 7280T 8140R 7115Q 6460A
1.
La, ; Cay ;MnO; LCMO CeO,
. LCMO
1—10
- I-M
FM CO ? T,
4 T, T,
. LCMO
Lay 7 Sty 3 MnO; . Ce0,
Ce0, > Lay,Sry s MnO,
CoFe, 0, Nd, ;Sr, ; MnO, CeO,
:. T, > CeO,
RRN °*
" 19984003 (2000036505

CD070204



3816

54

LCMO x -CeO, 1 - x
LCMO CeO,
x =0.20 0.25 0.30

0.35 0.50 0.70 1 GPa

1100 1200 C
LCMO

10 min 1300

LCMO
LCMO

15—
300 K.
1 3 LCMO
T .3 1#
1100 °C 10 min 2 # 1200 C
10 min 3 # 1300°C 6h. 1
M L 1# 24 T

LCMO .
1300 °C 6 h T
269.7 K. LCMO

1 LCMO

LCMO

AFM

2 a 1000 C
pm 2 b 1000 C

10 min 20 g x 20
10 min 2 pmx2 pm 2 c
1000 °C  4h2pmx2pm 2d1300C 6
h 20 ymx20 pm 2 e 1300 C 6h 2 pmx2
pm. LCMO -

2b c 1000°C

1.6 [
1#
e 1.2 1
g
G
3 0.8} 2#
ﬁ
B 3#
G 0.4
0.0 [ . . . . . . .
0 100 200 300
BET/K
1 LCMO oT
4 h 100 nm
500 nm
2
d 1—5 pm. 2 e
1300 °C
LCMO
3.
3.1.
3 6 LCMO x -CeO, 1-x
o-T . 3 CeO,
I-M . LCMO
o-T
1100
1200 “C 10 min T,
CeO, LCMO



Lay;Cap;MnO;  CeO, 3817

1o0 125253
‘nm’ ‘nm’

RLLLLIN]

2 LCMO AFM a 1000 C 10 min 20 pmx 20 pm b 1000 °C
10 min 2 pumx2 pm ¢ 1000 C 4h2pmx2pm d 1300 C 6h 20 umx20 pm e 1300 C 6h 2 pm

X2 pm



54

CeOZ

3818
L.CMO )
10
x=0.20
TP 103 L
LCMO  CeO, £
& x=0. 25
T, 3 10%F /\
LCMO  CeO, % 00
LCMO CeO, F ok %
1()4 ,A)\
10°L— . L L . . : .
" 0 80 160 240 320
10% BET/K
é 2#
g 0%} /\ 4 ¥ o T
o) " 34
o]
2 ” LCMO x -CeO, 1-«
10 E
64
100 1 1 ' 1 1 1 1
0 80 160 240 320 1000
BET/K 'Y
800 |
3 ICMO x -CeO; 1-x oT g
£ 600
3.2.Ce0, S
5 400}
E \
2 0l \
bond \
percolation x, of Te—e . .
0.2488 % . 0z 03 04 05 05 07
LCMO x -CeO, 1 - x X = LCMO IR & L x
0.25 . 4 x
5 280K o LCMO x
oT . 4 x = 1100 °C 10 min
0.20 x =0.25
3.3.Ce0, T,
5 LCMO x -CeO, 1-« 6 LCMO x
280 K LCMO x T, 6 CeO,
Ce0, I-M 1100 C 1300 °C
LCMO T, . LCMO
CeO, 1100 °C
1300 C
CeOZ Tp
5 LCMO Ce
I-M LCMO
I-M CeOZ



8 La, ; Cay s MnO; CeO, 3819
20T _w—1100°C, 10 min 4
—0--1200°C, 10 min
—#—1300°C, 6h
i 260 | 1%
B
% ﬁ/
I -—
@ 250 | l}o o
9/ .
20 m
oz 01 0.6 0.8 1.0
LCMO MR & th ] x
6 LCMO T = 1 '-‘ i ] 'm:'u
x p A J—w L
l: I‘I l
i |
4. l'__
L‘ﬂFq i
CeO, F 5—' i '._'
Nx N l - 'I:] ' I_-] +__T"
NxNxN
RRN * 7 : _|}_|-- 5
V= VO ) -;l
V=0 - -
Kirchhoff N?
N’ : | :
Al
V.-V, 5,, =0 : mgs
2. 0
Vv, r V., r r 1 3 ]
o, v r r’ o “H Lry=r
e et r s
. RRN
a b
R=1Ng.
n i=1
1_1h 1
R n R;"

N x N


Absent Image
File: 0


3820 54
100 50 . 8
o-T 8
CeO,
Nx N CeO,
LCMO «x -CeO, 1-x
T,
. e
10°L pun x=0.25
.
l—l-—-"-/././.
£
g 102} x=0. 30 5
G o ey,
E .o'“oA.oOOOgt:O. 35
M . o o..o--"’" ‘AAA‘\
= I0F gm0 a4 AAtTx=0.50 La, ; Cag 3 MnO;
& A ‘ x=0. 70 vvﬂv\
A oa-aAA VI CeO,
. o gV i gggggg
07 v v;g :gtiE-?E"g"' *=0.80
et 1000—1200°C
0 100 200 300
T/ K 1300°C 6 h
8 RRN I-M
RRN
LCMO
1300 C 6h T LCMO x -CeO, 1-x
LCMO . CeO, 10°
Q mm 15x15x 15 RRN
1 Coey J Viret M von Molnar S 1999 Adv. Phys. 48 167 7 Schiffer P Ramirez A P Bao W et al 1995 Phys. Rev. Lett. 75
2 Dagotto E Hottab T Moreoa A 200 Phys. Rep. 344 1 3336
3 Mayr M Moreo A Vergés J A et al 2001 Phys. Rev. Lett. 86 135 Kirkpatrick S 1973 Rev. Mod . Phys. 45 574
4 Zhang L W Israel C Biswas A et al 2002 Science 298 805 9 Liu W Chen J P Guan W et al 2004 Acta Phys. Sin. 53 601 in
5 Balcells L. Carrillo A E  Martinez B et al 1999 Appl. Phys. Lett. Chinese 2004 53 601
74 4014 10 Wang XY CaoS X Zhang Y F et al 2004 Acta Phys. Sin. 53
6 Huang Y H Yan CH Wang Z M et al 2000 Sci. China B 30 526 1456  in Chinese 2004
in Chinese 2000 B 30 53 1456

526



8 Lag,CagsMnO;  CeO, 3821

Electronic transport properties and simulation of random
resistor network in granular mixture system of
Lay ;Cay 3sMNnO; and CeO, *

Wang Shi-Qi  Lian Gui-Jun Xiong Guang-Cheng
Department of Physics ~ Peking University — Beijing 100871  China
Received 5 February 2004  revised manuscript received 7 March 2005

Abstract

Granular mixture samples were prepared with La, ; Cay 3 MnO; synthesized by solid reaction and CeO, mixed pressed and
sintered under different conditions. In resistivity versus temperature R T measurements a metal-insulator transition was
observed. R T data demonstrated that the sintering condition had a strong influence on the properties of the samples. A low
sintering temperature had influence on the growth of small granules and their boundaries a high-temperature and long-time
sintering resulted in the formation of large granules. A random resistor network RRN model with a new iterative average method
was used to simulate the transport property of the mixture samples. The simulation and experimental result in agreement. The
result indicates that the RRN model is reasonable for understanding the electronic transport of the granular mixture samples

consisting of Lag ;7 Cay 3 MnO; and CeO, .
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