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Structural and transport properties of manganese oxides
(Lac- x- y» Yy)23CarsMnQOs with rare earth vacanties
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Abstract: Some Lavacancy samples of manganese oxides La(i- 23 Cays MnO3s and ( La.7-x Yo.3) 23 Cays MnOs
(x= 0, 0.02, 0.04, 0.08, 0.10) were prepared by solidstate reaction method. All the samples are single phase,
with orthorhombic symmetry ( Puma), analyzed by XRD. The lattice parameters, Mn—O bond length and
Mn—0O —Mn bond angle of both systems vary with different Lavacancy concentration, which indicates there exists
Jahmr Teller effect in the system. For V-LYCMO system, its lattice parameters, Mn—O bond length and
Mn —0 —Mn bond angle are smaller than those of V-LCM O system, which may be related to the bigger lattice dis-
tortion. For V-LCM O system, a metakinsulator transition is observed at about — 267 K. The maximum of the mag-
netoresistance value is about 220% at Tmr when x is 0. 04. For V-LYM CO system, Twr is observed at about 50 K,
a very larger magnetoresistance up to about 10°% is observed at 40 =50 K. It is suggested that it may be related to

the partial substitution of La** cation with smaller Y** , which may destroy the double exchange interaction of
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Mn—0 —Mn, giving rise to Jahn-Teller effect.
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Fig. 1 Rietveld refinement profiles of samples La(i- x)23CayasMnOs with x= 0. 02(a) and
(Laco.7- x) Yo.3) 23CaysMnOs with x= 0. 08(b)
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Table 1 Structural refinement results of samples Lai- 23 Cary3MnOs and
(La.7- v Yo.3) 23CaysMnOs(x= 0, 0.02, 0.04, 0.08, 0.10)

Parameter x=0 x=0.02 x=0.04 x=0.08 x=0.10
La(1- x)23Ca13MnO3
a/ nm 0. 546 380 0. 545 45 0. 545 544 0. 546 400 0. 544 904
b/ nm 0.771519 0.770 887 0.771 219 0. 774 830 0.771 664
¢/ nm 0. 543 475 0.547 091 0. 547 285 0.547 124 0. 545 559
L(Mn—01)/nm 0. 199 8(5) 0. 195 40( 23) 0. 230 2(30) 0.208 3( 10) 0.217 2(20)
L(Mn—02)/m C1As® 01908 oim(y 015585 01909
L(Mn—0) (average)/nm 0.1959 0.1979 0.208 5 0.198 6 0.2011
A Mn—0; —Mn)/(°) 149. 8(11) 161. 0( 8) 164.2(8) 136.8(13) 125. 3( 20)
A Mn—02—Mn)/(°) 166. 4( 10) 158. 2( 6) 155.0(9) 172.5(13) 178. 4( 19)
(Laco.7- x) Yo0.3) 2/3Car3MnO3
a/ nm 0. 545732 0.543 656 0. 544 892 0. 544 818 0. 545 261
b/ nm 0.767 549 0.768 638 0.765 891 0. 766 6003 0.767 188
¢/nm 0. 542509 0.543 226 0.541 625 0. 541 756 0. 542 668
L(Mn—01)/nm 0. 194 82(34) 0.201 1(4) 0.200 8(7) 0. 193 92(20) 0. 200 6( 6)
£(Mn—02)/ m OIA9 oSk Oy 0200310 0150017
L(Mn—0) (average)/nm 0.1932 0.2001 0.196 1 0.1954 0.1973
A Mn—01 —Mn)/(°) 160. 1(11) 145. 6(7) 145.0( 13) 161.9(7) 145.9( 11)
@ Mn—02 —Mn)/(°) 178.7(14) 170. 3(8) 164. 9(9) 156. 8(5) 159.0(7)

L is the length of bond; @is the angle of bond.
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