55 1 2006 1 Vol.55 No.1 January 2006
1000-3290/2006/55 01 /0367-05 ACTA PHYSICA SINICA (©2006 Chin. Phys. Soc.
Sm, Ca, ;MnO,
*
¥
200436
2004 8 6 2005 6 2
Smy 5 Cay s MnO; (0}
Jahn-Teller
- M-I CMR T =270K 200K
spin-glass Ty, 41K
Smy 5 Cag.s MnO;
PACC 6110M 7200 7550L 7530H
1.
R,_ A MnO,
R, A MnO; R 89 x=0.5
A
CMR ¥
. CMR FM
Zener double exchange
b2 Jahn-Teller Sm, 5 Ca, s MnO,
J-T CcO CMR
3—7 M - o)
OMn** FM
Mn’* -O-Mn’* super exchange Smy 5 Cag s MnO;
AFM Sm, O,
CMR CaCO;  MnO,
spin glass state } 1100°C 12h
13MPa lem 2mm
. 2002 Suryanarayanan 1300°C 24h
Sy g5 Ca 15 MnOs ! 1300C  24h
* 10274049 04]JC14039 03SG35

02AK42
T E-mail jezhang@staff. shu. edu. cn



368 55
X XRD . 6T
18kW Dmax/-2500 X M-1
Cu Ka .
Quantum Design PPMS-9 Suryanarayanan Smy ¢s Cay s
MnO, ‘. 2.3K
1.8—300K 0T 6T o T 8T CMR
Sm, s Ca, s MnO, A <ry >
Mn
3 . Mn3+ Mn4+
Sm, 5 Cay s MnO; X M-1 10
1
Mn
Pbnm
a=5.3910 A b=5.4228
A ¢=7.5900 A ch2<a<bh
o’ J-T
610 Pbnm
Mn’* J-T : J-T
2 Inp 1T"
Smy s Cay s MnO;
108 213
10°F % e
5 10" = o 4
U { - o ——0.0T
= el 0. 3T
o 10°F : I — —6.0T
o
L < 0%k 0.24 0.28 0.32
lg‘ 1/T1/4/K—1/4
E £ 10"y
i = 2 10° F
200+ gl e T -
= - i h_ﬁ i -2 3 10-1 ' L ' y P
=5 = v ; 100 150 200 250 300
I Vara— o _'T" et st e b pde - T/K
L 3t ] Y
sk 2 Smy 5 Cag s MnOs 0T 0.3T 6T
1 Smy 5 Cay s MnOy XRD v
2 Smy 5 Cay s MnO;

0T 0.3T 6T



1 Smy 5 Cag s MnO, 369
Tf OHZ
Ty .
Ty
11
12 13 . 3
Smy 5 Ca, s MnO,
41K 270K Ty T,
270K
TCO CE 7 . ( 71f _ TSG) —zU
14 0 Ty !
Smy, 5 Cay To zv
MnO;, . 200K 70 10" s.
€ Sm, s Cay s MnO; 1 7
CE ! zZU T
Tow = Hw. 4 T, Ty 1
Sm, 5 Cay s MnO, To zv
6.95x10°° 1.10. 7
107" s
41K Smo.s CaoAs
Ty Smy g5 Cag 15 MnO; MnO,
X ;
3.2x1073
3.0x107°F 5
2. 8107} 'ﬁ 0. 000115 |
2.6x1073} ff ]
@ 2. 4x107%} fﬁ
g 2.2x107° %
§ 2.0x1073F E 0.000110 F
1. 8x1073}
1. 6x1073
1. 4x1073}
Y 0. 000105 F
1. 2x107° | 4000 8000
) . 1 N ) i 1 i/ Hz
0 50 100 150 200 250 300 . — 1
37 38 39 40 41 42 43
T/K T/K
3 SmysCagsMnOs 10kA/ 4mm  1000Hz 4 50Hz 777Hz 5000Hz  9990Hz
Smg 5 Cay s MnO;
4 Smy 5 Cag s
50Hz 777Hz 5000Hz  9990Hz MnO, M-T SN
50kA/ 4mm
T, 140K FC
15 4 ZFC 140K



370

55
1.8K
0.07
0. 07 Py FC 7¥C
% 0.06} T
0.06F %} Tx 3 5
23 k.. - Tco .
L ¥ § o0.05p T L .
0.05 e 150K 200K 270K
P \1
B 0.041 A :
E A
UL S , , Ty Te. 5 41K
S .02k 150 200 250 300
) ZFC
0 100 200 300
T/K
6
5 Smys5CagsMnO; 50 kA/ 4mm M-T
140kA/ 4mm
0. 0016 v 150X80 A/m
4 140X80 A/m
* 100X80 A/m
0. 0012 o 50x80A/m
5 0.0008 4.
g
3
0. 0004
Smy s Cay s MnO,
0. 0000 f#* XRD 0’
-T
-0. 0004 f J
2 i L T T,
150 200 250 N ©w
T/K 200K 270K 41K
7ZFC
6 50 100 140 150 kA/ 4mm FC
12 16 Sm, 5 Cay s MnO, 41K
41K
Smy 5 Cag s MnO;
Zener C 1951 Phys. Rev. 82 403 5 Xv M X Jiao Z K 1998 Acta Phys. Sin. 47 1007 in Chinese
Xiao CT Han LA Xue DS Zhao J H Kunkel H Williams G 1998 47 1007
2003 Acta Phys. Sin. 52 1245 in Chinese 6 Zhu Y W Fang ] HuangZ Gao B J 2003 Chin. J. Low Temp.
H. Kunkel and G. Williams 2003 52 Phys. 25 151 in Chinese
1245 2003 252 151
De Teresa J] M ITharra M R Garcia J Blasco J Ritter C 7 Tomioka Y Okuda T Okimoto Y Asamitsu A Kuwahara H
Algarabel P A Marquina C  del Moral A 1996 Phys. Rev. Leit. Tokura Y 2001 Journal of Alloys and Compounds 326 27
76 3392 8 Liu N Gao GZ Tong W Zhang Y H 2003 Acta. Phys. Sin. 52

Suryanarayanan R Vasil'ev A Voloshok T 2002 Journal
ofMagnetism and Magnetic Materials 242-245 695

3168 in Chinese
52 3168

2003



1 Smy 5 Cay s MnO; 371

9 LiRW WangZH Chen X Shen B G 1999 Acta. Phys. Sin. 13 Brandt W 1967 Positron Annihilation Academic Press New York

48 S105 in Chinese 1999 USA 155—161

48 105 14 Chen]JT Tian GS LinZ H 1998 Chin. J. Low Temp. Phys. 20

10 Anthony Arulraj Santhosh P N Srinivasa Gopalan R Ayan Guha 245 in Chinese 1998

Raychaudhuri A K Kumar N Rao C N R 1998 J. Phys. 20 245

Condens . Matter 10 8497 15 Mydosh J A 1993 Spin Glass An Experimental Introduction Taylor
11 Zhao B R 1998 Physics 27 705 in Chinese 1998 27 & Francis  London

705 16 ~ Maniya H Nakatani I Fumbayashi T 1998 Phys. Rev. Let:. 80
12 De Toro J. A. 1999 Phys. Rev. B 60 12918 177

Charge order phase and reentrant spin-glass behavior in half
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Abstract

The structure transport and magnetic properties of half doped Smy 5 Cay s MnO; manganite has been systamatically studied.
The results show that Smy 5 Cay s MnO; compound has the O’ orthorhombic structure and shows typical Jahn-Teller distortion.
Throughout the temperature range used the electric transport shows semiconducting behavior and there are no I-M transition and
CMR effect. Meanwhile it is found that the charge-order and antiferromagnetic transition temperatures of the system are around
270K and 200K respectively whereas at lower temperature there appears a typical spin-glass state around 41K with reentrant
behavior. The negative magnetization is also observed in this compound. All these phenomena indicate that for the ground state
of Smy 5Cay sMnO;  there exists the competition mechanism of several complex magnetic interactions. Present study may provide

abundant experimental information for understanding the mechanism of the strongly electron correlated system.
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