56 32007 3 Vol.56 No.3 March 2007
1000-3290/2007/56 03 /1707-06 ACTA PHYSICA SINICA (©2007 Chin. Phys. Soc.

La, (Sr, sNa, ,sMnO; CMR ’

127 1 1 1 1

1 234000
5 230026
2006 7 12 2006 8 15
Lay. 67 Sty.08 Nag os MnO; . - M-T - oT
oT colossal magnetoresistance CMR . o T
- MR-T - PM-FM - I-M
248K< T<214K o T
330K< T'<374K p T 67K< T
< 186K o T - 292K < T < 304K oT?
PACC 7530V 7130
1. Lay 67 S1y.0s Nag »s MnO;
CMR o-T
ABO; Ty =318 K Ty, =
CMR 216 K MR-T MR
1—6
. Tw=314K T,=194K 5—350 K MR
RMnO, R =Ta Nd Pr 48.4% 9.4%.
Ca Sr Ba
o-T
R,_ A MnO; A
7—9
CMR
double exchange DE Jahn- )
Teller J-T )
noeogT ” / Lay 67 Sty.08 Nag 25 MnO;
La, O,
800°C 8h La, O,
- Na,O SrCO; MnO,
- 900°C 12h
1000°C
1100°C 1200°C 12h
* 19934003 2004KJ331
2005KJ234 2006KJ266B 2006JB02

F E-mail ahpengzhsh1948 @ 126. com



1708

13 mm 1 mm
1300°C 24 h .
X Rigaku-D/max-YA
Cu-Ka .M-T
SQUID
0.01T 5K
H=5T
1—10 mA
3.
X
3.1.
1 Lag 67 St 05 Nag 55 MnO;
7FC FC - M-T
B=0.01T . ZFC
FC. T. M-T dM/dT
T. =300K. ZFC FC
Mn—O—Mn
12
10
Ng 6l ;
§ a
4r 5
2t r
= |
0F %IED:D:D:D
(I) 5IO l(I)O léO 2(I)O 250 3(I)0 350 400
T/K
1 Lag.67510.08 Nag.2s MnOs3 M-T
3.2.0T

o-T
Lag ¢; Sty 05 Nag o5
MnO; T . o T

10—12 2

56
32 r
28
g
Qe 24t
wC}
% 20 |
16
12
(I) 5I0 I(I)O 150 2(I)0 250 3(I)0 350 400
T/K
2 Lay.g7510.08 Nag 25 MnO; oT
- TP
T,
=318 K Ty, =
216 K
- M-1 T
T, =318 K
M-I Ty, =216
K M-
I
13 14



3 Lay ¢7 Sr.05 Nag os MO, CMR 1709
K—304 K o= po+ AT
™
Te Fiith
e, Mn
28
T, M- . T,
§
fe.
2 M A
T, 216 K 3
€ 22 ‘ : ; :
8.0 8.5 9.0 9.5 10.0
’ 2 4:-2
T =284 K | ZFC  FC 10K
4 LaggSro0sNagosMnO; T 284 K< T<314 K
3.3. 3.4.
o-T 2 49 K
<T<216 K 284 K< T<318K dp/dT > 1 o=
0 ) T poexp EJkyT 2 o
: ™ ° - = ATexp E/kyT 3 o= pooexp Tyl
T 17 _ 7o
-16.2
49 K< T<216 K T
‘O_TZ.S {0_745 3 67 I<_ _ -16.3
186 K o T M 164
g
B & -16.5}
X
22 } Z -16.6 |
186K ]
20r - -16.7 -
§ 18 -16.8 " ' . I
& 0. 0026 0. 0028 0. 0030 0. 0032
:?2 16 | 7K
3
14 | 67K
5 Lag 6751903 Nag o MnO; T>314 K
12 A
T R S o 7>318 K
725/105K2 " IHP-T_I In o ' -1 hl(()-T_U4
5 330 K—374 K

3 LageSrp.0sNag .sMnO; o T 49 K< T'<216 K

284 K< T<314 K o
T o T ‘o-T‘“5 4 292

o=ATexp E kT

.Handley " La, ; Cay 5 MnO, Hall



1710

. Millis ®
Roder 2 -

-10. 4

-10.5

In(p/Q+cm)

-10.6

-10.7

0.245 0. 250 0. 255 0. 260

T—1/4/K—1/4

6 Lag 6751008 Nag.os MnO3 216 K< T<
284 K
216 K< T <284 K
lnp—Tﬁl In ‘onl -7 hrlp—T*”4 6
248 K—274 K 0
=poexp To/T 14
3.5. CMR
7 Lay ¢; 51, 05 Nay o5 MnO;,
magnetroresistance MR MR
= 200 100% 7 5T MR
PH
1 Ty, =314K MR =30.6% 2
Ty = 194K MR =48.4% . 5—350 K
MR 9.4% .
CMR CMR
2 oT
- TP
CMR
1 Ty =314 K -
PM-FM CMR

56
50
40
30
R
~
o 20 F
=
10 |
0l
_10 1 1 1 1 1 1 1 1
0 50 100 150 200 250 300 350 400
T/K
7 Lag.67510.08 Nag.os MnO3 MR-T
. Lay ¢ St 05 Nag .5 MnO,
280 K 13 14
Mn®*  Mn** .Mn**
1 e, 3 b Mn**
3 . T<T¢ Mn
1 1 Mn®* /Mn**
Mn3 + Mn4 +
il i,
Mn
MR.
4.
Lay ¢7 Sty g5 Nag o5 MnO,
M-T o-T
CMR . o-T
MR-T
5—350 K MR CMR
oT
67 K< T'<186 K 0T
- 292 K <
T <304 K p=p0+AT2

330 K< T <374 K o=



Lay 67 Sty 5 Nag .5 MnO;

CMR 1711

ATexp E kg T

10

11

248 K< T'<274 K

o= poexp Ty/T M

Mott

Xiong GC LiQ JuHL MaoSN Senapati L Xi X X Greene
R L Venkatesan T 1995 Appl. Phys. Lett. 66 1427
Fontcuberta ] Martinez B Seffar A Pifiol S Garcia-Mufioz J L
Obradors X 1996 Phys. Rev. Lett. 76 1122
Salamon M B Jaime M 2001 Rev. Mod. Phys. 73 583
LuN XuSJ GuoHY Tong W Zhang Y H 2005 Acta Phys .
Sin. 54 912 in chinese

2005 54 912
Xi L GeSH Yang XL Li CX2004 Acta Phys. Sin. 53260 in
Chinese 2004 53
260
GuoHY LiuN Cai ZR Zhang Y H 2006 Acta Phys. Sin. 55
865 in chinese 2006

55 865
von Helmolt R Wecker J Holzapfel B Schultz L Samwer K 1993
Phys. Rev. Lett. 71 2331
Jin' S Tiefel TH Mccormack M Fastnacht R A Ramesh R Chen
L H 1994 Science 264 413
Hwang H Y Cheong S W Batlogg B 1996 Appl. Phys. Lett. 68
3494
Mccormack M Jin S Tiefel T H Fleming R M Phillips ] M 1994
Appl . Phys . Lett . 64 3045
Li BH Xianyu W X Zhang ] Ma T J 2001 Journal of the Chinese

20

21

Rare Earth Society 19 174 in Chinese

2001 19 174
Ju H L Hyunchul Sohn 1997 Solid State Commun . 102 463
Xi L Yang XL Li CX GeSH?2006 Acta Phys. Sin. 55 854 in
Chinese 2006 55
854
LiPG LeiM TangWH SongPY Chen]JP LiLH2006 Acta
Phys . Sin . 55 2328 in Chinese

2006 552328
Liu N SunY Zhang Y H 2001 Chinese Phys. Lett. 18 957 in
Chinese 2001 18 957
Deteresa ] M Ibarra M R Blasco J Garcia J] Marquina C

Algarabel P A 1996 Phys. Rev. B 54 1187

Mandal P Bérer K Haupt L. Poddar A von Helmolt R Jansen
AGM Wyder P 1998 Phys. Rev. B 57 10256

Fith M Freisem S Menovsky A A Tomioka Y Aarts ] Mydosh ]
A 1999 Science 285 1540

Hundley M F Hawley M Heffner R H Jia Q X Neumeier J J
Tesmer ] Thompson J D Wu X D 1995 Appl. Phys. Lett. 67 860
Millis A J Littlewood P B Shraima B 1 1995 Phys. Rev. Lett. 74
5114

Roder H Zang J Bishop A R 1996 Phys. Rev. Lett. 76 1356



1712 56

Peculiar transport properties and CMR effect of
Lay.¢7Srg.08Nay.2sMnO;3 *

Peng Zhen-Sheng' > T Tang Yong-Gang'  Yan Guo-Qing'  Guo Huan-Yin' ~ Mao Qiang'
1 CMR Materials Research Laboratory — Suzhou College  Suzhou 234000 China
2 Structure Research Laboratory — University of Science and Technology of China  Hefei 230026 China
Received 12 July 2006 revised manuscript received 15 August 2006

Abstract

The Lag 47 Sty o3 Nag »s MnO; sample was prepared by solid-state reaction. The transport properties and CMR effect of the
sample were studied through M-T curves po-T curves and o-T fitted curves. The results show that Both the p-T curves and the
MR-T curve exhibit the double-peak phenomenon the high-temperature peak corresponds to the M transition accompanied by
the PM-FM transition and the low-temperature peak is attributed to grain boundary effect. The two insulator phases have
different transport mechanisms in the low temperature range 248 K< T'<274 K p T accords with variable-range-hopping
model of polaron while in the high temperature range 330 K< T'<374 K p T accords with near- neighbor- hopping model
of polaron and the two metal-like phases also have different transport mechanisms in the low temperature range 67 K< T' < 186
K o T accords with the p-7>7 relation and the transport mechanism is the actions of spin wave scattering and electron-
magneton scattering while in the high temperature range 292 K< T<304 K p T accords with the p-T* relation and the

transport mechanism is single magneton scattering.
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