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Abstract: Layered perovskite LaSroMns,_, Cu, O7 polycrystalline samples were prepared by solid state
reaction. Structure and magnetic as well as electric properties were investigated by X-ray diffraction,
superconductor quantum interference device and direct current four probe method. The samples have
the single phase with layered perovskite structure and the space group is I4/mmm. The substitution
of 10% copper destroys the charge order of LaSroMnyO7. Characteristic spin glass state occurs on the
LaSrosMns_,,Cu,O7, and the spin frozen temperature is near 225K. The electric properties show that
the LaSroMnyO7 sample’s conduction characters are influenced by the substitution of 10% Cu, which

keeps in the insulator state from 77K to room temperature. At the same time, transport properties are

Vol. 23, No. 1
Jan., 2008

changed by the substitution of 10% copper.
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Fig. 1 XRD patterns of LaSraMnz_,Cu,O7 bulk
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Fig. 2 Magnetization results of LaSroMna_,Cu;O7



13 AL, % RARFEERDT LaSroMno o Cua O7 FYSEH . Bk K Hff ik 21

ANFFRHE. WA T LaSroMna O K R 1Y HLfif A
B, AT H eSS ¥ % LaSraMnggCug.1Or,
FEFE Mot F1 Mo B Fh, B2 WA 1EH AT
PURXAZ AR, W] DA A /E . XA A
FAE Mn 8 7 2 B 2 ERREHR S, A HAE A E Mn
BT 2R RS, BT T2 ML
0y, PR HfE WYL e E. — /8
A, UM RBEA S KBEEA T, AW
REKBRGEMATT, PEZBITHNEEE, ik
AR HRFHA. NIKELAFRLE S, FEmpy
H e 45 1R 8 29 8 280K, ;X Al ABO3 Y45 8k H
M H RS ARKOAR. 200508,
X AR R Z R R 24 (1) LaSraMnyOr
Pefk BA MR HE 4451, (875 Mn-O-Mn 7E
ab TH N H WY, 7E T 8]0 8% 52 B AE RS, AT R 3
FRIBEENEERK SRS (2) BT Cu®t
242 W Mot f1 Mot BT KRG 2. il
Mn £z Cu B8R, — J7 TR 5 R 3 B o 4 & AR 3¢
KA, 51 5w B/ s s, 55—o7
T {58 1D P9 6 &8 43 Min-O-Mn Sy, #F—2 055 7
WAcHAE R, INTIHG TR T @A E . B SCER AT
LaSroMnoO7 7ERIR IS E SR, BT Rk JEEA,
TEBRRENE T R BRREAE I 328 25 Jn ik 1t T i 7 o 32
W AVEHZE S0 R T, T AEA5 H e %R 45 72 B0 AR
.

A 3(a) Al 3(b) 4 F K& LaSraMnyO; Hl
LaSraMny oCug.1O7 ) B B 28 J% #% e FH. 5 18 B8 pl A8
e Z&. XTF LaSroMnyOr, 7 Tavr=150K B & A= 4
J& - GGARFEAS . TR F LaSroMny gCug.1 O, 7E%
AN A TR X R B A AR R BT L, Y
10%Cu B 1y & AR, MEFE R R R A T AR
HARAL. REHBLRE SO MR = 20224 100%, HH po
M on 3 WA E G FIRES R 1T TRy B PR X
F LaSroMnyOr, 78 130K 4 BT CMR 2, H
T B, BELAR K AEL A 24%. 1 X F LaSraMny 9Cug.1 O7,
S0 S Y BORE (8] R L BHARRAE . 7E 1T BEd M HE
B YRR BB LA 3 14.2%, Bb SCHR [14] HE i B0kz [H]
MHEMHE SN — G2, B RKEGAEAE L RERE
HIREMT, X5 ABOs Bk 74 v BSR4 3
EJE BIREME A T AR, LaSroMnoOr By %02 4%
PEU G 2R 4 iR, 7 5 AR BRERA . #i
WA i 32 ML A B S5 3l R /MR AR T F s AL &
JERM: M T < T B, HEZHLH S 428 %
BRERBE S p(T') = poexp(To/T)'/3 | T > Ty i, Hb
32 ML 6 2 5 2 /Ml AL B K

(a) .”‘.l- —u— H=0T 124
50 o — o H=1T

oA 120
40 —..f.:" o I}V
P o o 'n X=0 4116

= / \, ©
© 30 b gt n £

LS 112
S %%:& S
QU

N

207 s\p:% 18
10} \n-' ]
~S 4
1 n 1 " 1 n 1 n 0
100 150 200 250 300
T/K
160 . . .
120 (b) x=0.1
1200 12
=100 . S ob T,
.g | § & b
S 80 - L
3 60 T
S i \.‘\a o~ . . . .
40 - " 100 150 200 250 300
00| —2—H=0T %, K
[ =T e,
oLk | . | ii.li..lllllllllllll‘llllll
100 150 2%2 250 300
T

K 3 LaSraMns_,Cu,Or FJHEHEE KL MR 5B ETH
XHR
Fig. 3 Variation of resistivity and M R of LaSraMnga_ -

CuzO7 with temperature

Inp

0.28 | 0.I30 |
TA 1000/T

Bl 4 LaSr2Mn2O7 f%iiz 74k
Fig. 4 Transport properties of LaSraMn2O~r
(a) T < Twr; (b) T > T

XfF LaSroMny oCug.1 O, 78 iy P 1 i B2 35
W, il Y 12 R R T RO AR /D R AL T BRE AL
i, WEGRWE 5 Prox. MRIEE 4 FE 5, Cu
BARWEIR T LaSroMnoO7 iz ¥4k, FiE R E
7t e, H T Jahn-Teller 20N S BOH AL, 15
HBE. HAMAETZHGMHEMER, o BT 7&E



22 I AL #F K 2 23 &

3 4 5 6 7 8 9 10
1000/T

K 5 LaSraMny.9Cuo.1O7 B %z Frtk
Fig. 5 Transport properties of LaSraMni.9Cup.107

JE R R A AR A, T A 1Y A A AL 37 X G B A 2
—AHBE, MR TEIRAEM, Wi R s/
F MR/ HERL T - /MR T. BT e TR
TR, W BEEE R, BT ARESRKX
BRIE, AT A 2R /R AL T BRaE R BN £ 2
Pk &
4 &g

i AR BB 46 R A T R RS SR A
#) LaSroMns,Cu,O7 2 FE . X G54, G K
Frg R AT T PSR SR AL, Xt F LaSraMns Oy,
10%Cu BB, FFBA I AL, JBR T
LaSroMnoO7 B AT A JFAS, fHH 2 —Fhgt Al
e SRR AE. R R],  Cu gy B AR,
IRT LaSroMnpO7 (Y 5 RURFIE, (2 ULALREFERE AT

R X 2 GARER M, P T K iZ %
P

S E

[1] Myron B Salamon, Marcelo Jaime. Rev. Mod. Phys.,
2001, 73 (3): 583-628.

2] %, WmA, WHR, % (Zhu Xiangrong, et al). bl
#ELE R (Journal of Inorganic Materials), 1999, 14 (6):
915-920.

[3] Sunil Nair, Banerjee A. Phy. Rev. B, 2004, 70 (11):
104427-104431.

[4] Joongoe Dho, Kim W S, Hur N H. Phy. Rev. B, 2001, 65
(9): 24404-24409.

[5] Motitomo Y, Asamitsu A, Kuwahara H, et al. Nature,
1996, 380 (2): 141-144.

[6] Wilkins S B, Spencer P D, Beale T A. Phy. Rev. B, 2003,
67 (8): 205110-205114.

[7] Subhayan Biswas, Sandip Chatterjee, Chatterjee P, et al.
Phy. Rev. B, 2002, 66 (7): 214403-2114409.

[8] Weigand F, Gold S, Schmid J, et al. Appl. Phy. Lett.,
2002, 81 (9): 2035-2037.

O] & B, ERZE, B, 4. WEZRE, 2003, 52 (6):
1520-1523.

[10] Sun J R, Rao G H, Gao X R, et al. J. Appl. Phy., 1999,
85(7): 3619-3622.

[11] Kallel N, Dezanneaub G, Dhahria J, et al. J. Magn.
Magn. Mater., 2003, 261 (1): 56-65.

[12] Yuan X B, Liu Y H, Yin N, et al. J. Magn. Magn. Mater.,
2006, 306 (2): 167-171.

[13] Mydosh J A. Spin glass. London: Taylor and Francis.
1993. 1-100.

(14] RER, =EME, & X, % HERE5TESEE, 2005,
23 (1): 23-27.



