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Magnetoresistance Effect of Different Element Substitution
in La-Site and Mn-Site of LaMnOs
Ren Qingbao
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Abgract: Sngle-phase polycrystaline samples were prepared by conventiona lid-state reaction method to

study magnetores stance effect of perovskite oxide. The experimenta resultsfor the influence of divaent metalic
ions and rare earth elements mutua substitution in Ladte and different element substitution in Mn-dte on the
magnetored stance effect of LaM nOswere investigated comparatively. It is shown that the influence of rare earth

elements substitution in La d9te on the magnetored stance effect can be

explained by the lattice effects, and the

substitution in Lardte and Mn-dteis an eficient method for promoting and modulating the CMR effect of per-

ovskite Mn oxide.
Keywor ds:
perature; CMR ef fect

Lni. yAxMnOs(Ln A Ca S Ba ), Mn
(CMR) ,
(1 (DE)
, A B ,
, . A
1
, Mn** ,
Mn®* - O- Mn** CMR (21. M XP18AHF
A Mn- O- Mn
.B Mn )
: 2003 - 09 - 09. (1962 ),

(10274070) .

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

perovskite structure; substitution in La site and Mn site; double exchange interaction; Curie tem-

Fe Co Cr Cu, Al Ga In Sn

DE ,



646 38
L ake Shore - M9300 : 3
0.1mA, il
1.1 La LaMnOs gl
La ’ §1o-
Lag. xMMnOs(M  Ca S Pb).M  Ca(x B gl
=0.33) La0; CaCO; MnO; | \
’ 900 12 h, ot H=0.6 MA/m
, 1000 12 h, , 2t \
1 400 24 h. , O 10 T50 260 250 300 350 400
/K
M nOs ( 1) c ab 5
, L &. 67Cag.33MnNO3 La
; , (Lag- xMy)o.67Ca0.33M N0z (M
1T ,  CMR Sm Gd). , 1400
T.=265 K , ,
38 %, (31 m M Sm
Sr(x=0.33) 6 (x =0.00,0.05,0.07,
La. xSrMnOs 0.09,0.11 ,0. 13) p T
, (Tp) , Tp.
: , (M) O
, (41, Pm, X , Tp
2001 [5.6] L @. 825 Sro. 175 , Pm ,
MnOs , , 1350
® (0) -p (H))/p (H) x100 %) ; P ; 1450
H CMR , p Tp
, DE Jahm Pm X (81 m
Teller Lap.67Ca0.33MNOs  Lag. x SrxMnO3 Gd , La&0O; GdyO3 CaCO; MnCOs
CMR .M Pb(x=0.33) , , 900
,2003 (71 L a0. 67 Pbo. 33M O3 8h, 1350 1400
: 1450 3 , 10 h
2 2 H 10
, , Tc=353 K : mT (M- T)
.H=1.2 MA/m 14.5%; H Te. 3 Te X
=0.6 MA/m 9%. T<T. |, ,
Mt Mmn*t ) Tc ; X , Te
Mnr®*  Mn*? , 3 ,
(7 C Mn
, ., Mn*t Mmn*?
, x=0.09 , 1450 1 400
, 3.5um 1
g m.
5 300 K. 4 . T :

1 MnGg

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 :LaMnO; 647
240r ), PM-FM , PM -
220+ ®:1400C FM -
ol 0:1450°C 1 La.67Ca0.33 MNi- xCryxOs Te
X
180}
50160_ x 000 005 0.08 010 0.12 0.15
a0k Td K 265 224 221 208 216 202
120 ,
o174 015 ; 2 : p-T
% 01205 01 S M2 M  Cr(x=0.00,0.05,0.08,0.10,0.12 ,
0.15) , x =0.00 ,CMR
3 (La- xGdy)o.67Ca.33MnOs Te X A T
c y
; x=20.05 p
. Ro Ry "
0 1T , ' ’ '
x >0.07 , CMR ; =
(0] 0.10 , CMR
’ , CMR
_20-
) Mn CMR
—eot 1, M s(x=0.1,0.2)
8 , L &0.67Ca0.33MNO3 Lao.e7
'fé—loo- O om0 Cag.33MNp. 950, 103
——:1400C , Tmi 238 K, Twi 100 K,
Tl e-i14s0C i Te 126 K 135 K,
-180 N ALD
0 2 4 6 8§ 10 12 14
x/% '
4 (La. «GdoerCssMnOs ARIRr  x . Lag.67Cap.33MnNo. 9 Sco. 1 03
1.2 Mn Lag. 67Cap.33Mn0O3 . X , Lag.67
Cag.33MnNp. 8SCo. 203, 5T R- T
M- T [3.6,10] Mo
M Ga Fe Ni Co Cu Ti , X , Te , X
. - (PM - FM) , , R-T
, X .M Cr
(x =0.00,0.05,0.08,0.10,0.12,0. 15) ,
LaOs; CaCOsz; Cry03 MnO, 2
, 900 2.1 (Lal_ «M x) 0. 67Cao. 33Mn03( M Sm Gd)
12 h, 1 000 12 h 1 150 CMR
24 h, , , Hwang [11] ,
1 400 24 h Lag.67Cap.3sMnOz Pr Y
, M- T La , p
PM - FM .1 Cr Te, M- (Twm1) Te , Te
X y Te ( x=0.12 (Lag- xM ) 0.67Ca0.33MNO3

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



648 38
(M sm &) (ra) : cr? DE
, Mn- O- Mn , , Cr
, Mn , ,
M sm L& Mt ot DE ,
sm** 0.122 nm  0.113 nm!?, CMR _
Sm : ra : , Mn®* - O
Tp p - Mn** Mn®* - O- Cr®*, Layer Caoas Mn; .
, Hwang (1] “ " Cr O3 CMR
Te ., 10mT , (101 L 2. 67
Te , Cao.33MM. x40, S 4s
, DE , , <
Te. M- T ,x T ,
, y Tl Te. Tmi , R(T)
: Tp “R(T) = Reexp( To/ T)V*,
Te, Te ' CMR To g( Ep x=0,
88 K x=0.13 R 0102 To 2.0 X
’ 10* 7.3x10° 4.7 x 10°%, X
, Hwang (81 m Fermi
G Lat et 0.122 nm , <
0.111 nm**,  d : S Mn , 3
ra » Mn , , Mn®* - O-
Mn , DE Mt '
Tp Te , X
Hwang ,x<0.1 , a ' x>0.1
' 4 ,&d ,a X S
. 1400 , Mn- 0O ,
, 24 %, X =
0.05 102 %; x=0.11 , 3
170 %, 6
o , , (1) Lao.e7Mo.3sMnOs(M  Ca Pb)
CMR Te .DE Jahn
' - Tdler Lag.67 Can.33 MnO3 Lar- x
2.2 Lao 67Cao.:sMnz- M,0s(M O ) SMnOs - CMR '
CMR (2) (Lag- xMy)0.67Ca0.33Mn0Os3 (M Sm
Mn  Cr CMR Gh . 1400
,L 80,67 Ca0.33MNO3 X ' o T Pm
Mn3+ Mn4+ ’ .
, et Mt @ LaerCnssMm. \MO;(M G Fe Ni O
(B , Cr L ay.67Cag.33Mny . xCryOs T = Te '
. . DE .M O , T
Mn®" - O- Cr 3+ s
Mn®* - O - cr’ 3.0 1 3+ Cr3+ Mn
(1] DE (tg’eg) M°" - O- Cr DE
.M Cr (x=0.05,0.08, ( 656 )

, Cr Te

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



656

38

[1] BuitenwegJ R, Rutten W L C, Marani E. Modded
channd digtributions explain extracdlular recordings
from cultured neurons sedled to microeectrodes[J].
IEEE Transactions on Biomedicad Engineering, 2002,
49 (11) : 1580 1 590.

[2] Suart GJ, Sakmann B. Active propagation of somatic
action potentiasinto neocortica pyramida cdl dendrites
[J]. Nature, 1994, 367(6458) : 69 72.

[3] Sargsyan A R, Papathendoropoulos C, Kostopoulos G K.
Modeing of evoked fidd potentias in hippocampa CA1l
area describes ther dependence on NMDA and GABA
receptors[J]. Journd of Neurostience Methods, 2001,

104(2) : 143 153.

[4]

[5]

(6]

(71

, . Renyi

[J]. , 1999, 15(1) : 28 31.
Gu Jianwen ,Zhang Xiang,Fel Zhou, et d. Rubarb ex-
tractsin treating complications of severe cercbra irjury
[J]. Chiness Medicd Journa , 2000, 113 (6) :529
531.
Qlara G, Greenwood A C, Feeney D M, et d. Physo-
logicd and structura evidence for hippocampa involve-
ment in perdstent seizure susceptibility after traumatic
brain inury [J]. Neurosi, 2001, 21 (4):
8523 8537.
SandersM J, Sck TJ, PerezFAnzon M A , et d. Chron
ic falure in the maintenance of long-term potentiation
following fluid percusson injury in therat[J]. Brain Re-

search, 2000, 861(1) : 69 76.

( 648 )

0.100 p- T )
; x =0.10 ,

CMR ,

[1] , , .

[J]. ,1998,70(7) :6 21.

[2] JinS, Tidd T H, McCormack M , et d. Thousandfold
changein resgtivity in magnetoresstive La- Ca- Mn -
Ofilms[J]. Sdence,1994 ,264(5157) :413 415,

[3] , .Ga L 2. 67Ca0.33MN0O3

[J]. ,2000,22(1) :8 12.

[4] Asamitsu A, Moritomo Y, Tomioka Y, et d. A sruc
turd phase trandtion induced by an externd magnetic
fidd[J]. Nature,1995,373(6513) :407 409.

[5] , .

[J]. ,2001 ,23(2) :89 93.

[6] ) . L&y g25S0.17sMn0Os  Cu

[J]. ,2000 ,22(2) :81 85.

[7] ) ) , . L&y.e7Pbo.3sMn0O;

(8]

(9]

[10]

[11]

[12]

[13]

2003 ,52(5) :1 245 1 249.
R

[3].
.La- Sm- Ca- Mn- O
,2001,19(5) :418 421.

, .La- Gd- Mn- O
[J1. ,2001,19(1) :

) 1

17 20.

.Mn L ag. 67Cap.33MN0O3

[3]. ,2002,20(1) : 68

70.
Hwang H Y, Cheong SW, Radadli P G, et a. Lattice
efect on the magnetor - edgstance indoped LaMnOs[J].
Phys Rev Lett ,1995,75(5) :914 917.
Jin' S, McCormack M, Tifd T H, et d. Colosd magne
toresstancein La- Ca- Mn- O ferromagnetic thin films
[J]. J Appl Phys,1994 ,76(10) :6 929 6 933.
Raveau B , Maignan A , Martin C. Insulator metd trans-
tion induced by Cr and Co dopingin Prg.5Ca.sMnOs[J].
J Slid Sate Chem ,1997,130(1) :162 166.

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



