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Abstract

(Nd1�xSmx)1/3Sr2/3FeO3 were synthesized and their charge ordering (CO) transition related to lattice distortion was

systematically investigated. The canted antiferromagnetic spin ordering exists below N!eel temperature (TN). This phase

transition is accompanied by charge disproportionation into nominally Fe3+ and Fe5+. The CO, a sequence of Fe+3

Fe+3 Fe+5 Fe+3 Fe+3Fe+5, which exists align the [1 1 1] direction of pseudo cubic perovskite. The three kinds of iron,

Fe3+, Fe5+ and Fe4+, are found below TN: The amount of Fe
4+ increases from 13% to 66% as temperature increases.

This can be interpreted to mean that the charge ordering and disordering phase coexists. The charge ordering state is

realized by strong hybridization between Fe and O atoms. The N!eel temperature decreases with the increase of the Sm

concentration.
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The charge ordering (CO) phenomenon is a conse-

quence of coupling or composition among the degrees of

freedom of charge, spin, lattice and orbital. The CO

effect in charge transfer type R1/3Sr2/3FeO3 (R=La, Pr,

and Nd) was investigated over the last few years [1,2].

This CO sequence of Fe3+Fe3+Fe5+Fe3+Fe3+Fe5+

exists along the rhombohedral z-direction [3]. In this

case, two kinds of Fe ions with valence state Fe3+ and

Fe5+ were found, with ratio 2:1 below a N!eel

temperature (TN) of 16073K. The present authors

investigated the variation of iron charge transition,

Fe4+, Fe3+, and Fe5+ in R1/3Sr2/3FeO3(R=Pr, Nd, and

Sm) by M .ossbauer spectroscopy [4,5]. In this work, we

present charge ordering and disordering transition in

(Nd1�xSmx)1/3Sr2/3FeO3 (x ¼ 0:0; 0:2; 0:4; 0:6; 0:8 and

1.0) by M .ossbauer spectroscopy.

Single crystals of (Nd1�xSmx)1/3Sr2/3FeO3

(x ¼ 0:0; 0:2; 0:4; 0:6; 0:8 and 1.0) were prepared by the

floating zone (FZ) method [3–4]. A feed and seed of rods

were kept about 2mm/h under an oxygen pressure of

6–8.5 atm. The melt-grown crystals were crushed and

characterized by X-ray diffraction. The magnetization

data were taken by a commercial SQUID magnetometer

(Quantum Design Inc.). M .ossbauer spectroscopy of the

electromechanical type [6] was used in the constant-

acceleration mode.

X-ray diffraction patterns of the samples indicated a

slightly rhombohedrally distorted perovskite structure

as shown in Table 1. Refinement was carried out in the

space group R%3c by Rietveld analysis.

M .ossbauer spectra of (Nd1�xSmx)1/3Sr2/3FeO3

(x ¼ 0:0; 0:2; 0:4; 0:6; and 0.8) were taken at various

temperatures. The charge disproportionation (CD) was

detected, in which two kinds of iron with valence states

Fe3+ and Fe5+ were found with ratio 2:1. M .ossbauer

spectra for (Nd1�xSmx)1/3Sr2/3FeO3 are composed of

two sets of six Lorentzians corresponding to Fe3+ and

Fe5+ at low temperature. The broad single line around

0mm/s created with temperature increases, and it can be

assigned to a charge-transfer-type transition between O
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