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perovskite manganate (A,B);Mn, O,
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Table 1 Refined structural parameters of La, ,,Ca, ., Mn,0; (x=1.0~0.8)

Sample Atom Wyck™ SOF® x y z B/(nm?*)

) Ca(P) 2b 1 0. 000 0. 000 0.5000 10"

x=1.0(Cas; Mn, O;)
Ca(R) de 1 0. 000 0. 000 0.3124(3) 107!

a=0.36855(5)nm
Mn e 1 0. 000 0. 000 0.0987(3) 107!

¢c=1.95747(10)nm
(OI@D) 2a 1 0. 000 0. 000 0. 000 107

Ry =38. 24
02) 8g 1 0. 000 0.5000 0.0999(5) 107
Rwp=13.78

003) 4e 1 0. 000 0. 000 0.2014(3) 107

Mn—O(1)=0.1932(1)nm Mn—0(2) X4=0.1843(4)0nm Mn—0(3)=0.2010(4)nm
Mn—O(2)—Mn=178.5(4)° Mn—O(1)—Mn=180.0°

Sample Atom Wyck™ SOF® x y z B/(nm?*)
Ca(P) 2b 0.8 0. 000 0. 000 0. 500 10"
La(P) 2b 0.2 0. 000 0. 000 0. 5000 10~

x=0.9(Lay ,Cas s Mn, O;)

Ca(R) 4o 0.9  0.0000  0.0000 0.3081(7)  10°°

a=0,37328(3)nm
La(R) e 0.1 0.0000  0.0000 0.3081(7) 10*

c=1.93252(7)nm
o s Mn Je 1 0.0000  0.0000 0.0967(2) 10
v o) 2a 1 0.0000  0.0000  0.0000 10

Ryp=13.33

02) 8g 1 0.0000  0.5000 0.1010(9) 10~
0(3) de 1 0.0000  0.0000 0.2024(5) 10~

Mn—O(1)=0.1872(2)nm Mn—0O(2) X4=0.1869(1)nm Mn—0O(3)=0. 2046(8)nm
Mn—O(2)—Mn=174.9(1)° Mn—0O(1)—Mn=180.0°

Sample Atom Wyck™ SOF® x y z B/(am*)
Ca(P) 2b 0.6 0. 0000 0. 0000 0. 5000 107"
. La(P) 2b 0.4 0. 0000 0. 0000 0. 5000 10
x=0.8(Lay ,Cas ¢ Mn, O;)
Ca(R) 4e 0.9 0. 0000 0.0000 0.3051(5) 107!
a=0.37586(5)nm
La(R) de 0.1 0. 0000 0.0000  0.3051(5) 10~
c=1.91858(8)nm
Mn de 1 0. 0000 0.0000 0.0946(9) 107!
Rpy=10.91
O 2a 1 0. 0000 0. 0000 0. 0000 10!
RWPZIS. 78
(01¢)] 8g 1 0. 0000 0.5000 0.1081(6) 10~
003 e 1 0. 0000 0.0000 0.2034(6) 10!

Mn—0O(1)=0.1814(3)nm Mn—0(2) X4=0.1895(4)nm Mn—0(3)=0.2086(7)nm
Mn—O(2)—Mn=164.5(4)° Mn—0O(1)—Mn=180.0°

Notes: (1) Wyck: Multiplicity and wyckoff notation; (2) SOF: Occupancy.
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Fig. 2 Observed (solid line) and calculated (open circles) X-ray diffraction patterns for
La, 5. Caj iz, Mn, O; samples (x=1.0~0. 8) (The difference plot is located at the

bottom of each figure. Tic marks represent allowed reflections)
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HIGH-PRESSURE AND HIGH-TEMPERATURE SYNTHESIS
OF THE ELECTRON-DOPED LAYERED
MANGANATES La,_,.Ca;+,.Mn, 0,

ZHU Jia-lin', YU Ri-cheng®*®,LI Feng-ying**,JIN Chang-qing”"*

(1. Center for Sensor Technology Research ,
Beijing Information Technology Institute ,» Beijing 100010,China;
2. Laboratory for Extreme Condition Physics, Institute of Physics, Center for Condensed
Matter Physics s Chinese Academy of Sciences, Beijing 100080,China;
3. Beijing High Pressure Research Center , Beijing 100080,China)

Abstract: The electron-doped layered manganates with nominal composition La;_;, Ca; s, Mn, O; (x =

1.0~0. 8) were prepared using a standard solid-state reaction method at a temperature of 1260°C and

a pressure of 5GPa. The structures of the compounds were investigated using powder X-ray diffraction

and Rietveld analysis. The results show that all structures of the samples belong to the Sr; Ti,O; tet-

ragonal structure with space group of I4/mmm. With the electron concentration increasing, the

MnQO; octahedra deformation and the value of the lattice volume increased. Meanwhile, Néel tempera-

ture Ty and magnetization of the samples increased with the La*" introduction. The resistivities also

increased due to the weakening of double-exchange interaction. No magnetoresistance effect was ob-

served in the temperature range of measurement.

Key words: magnetoresistance; layered perovskite-like manganates; magnetization; electron-doped

manganite; resistivity
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