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Abstract

We have fabricated a series of bulk samples of La2/3�xTlxCa1/3MnO3�d(0.0pxp0.20) by sol–gel process and studied

their magnetization M and magnetic field dependence of resistivity in the temperature range 77pTp300K. The MR

properties of these specimens were characterized to be broad, rather than a sharp as in a typical CMR material, which

was explained by magnetic inhomogeneity.
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Transition metal oxides have long been the subjects of

study, because they exhibit a wide range of exotic and

still imperfectly understood structural, magnetic and

electronic behavior. More recently, attention has be-

come focused on a certain class of manganese oxides, the

perovskite manganites. The discovery of colossal mag-

netoresistance (CMR) in doped perovskite manganites

[1] triggered increasing attention due to their unusual

properties, as well as due to their potential application in

MR transducers and sensors. CMR effect is typically

found in perovskite-type oxides with the formula

RE3+
1�xAE2+

x Mn3+1�xMn4+x O2�
3 , where RE=La, Nd or

Pr and AE=Ca, Sr, Pb or Ba. These compounds exhibit

ferromagnetic and antiferromagnetic ordering depend-

ing on the relative concentrations of trivalent and

tetravalent manganese ions. The magnetic structure

observed in these compounds can be understood by

considering the competing Mn(eg)-O(2ps)-Mn(eg) ferro-

magnetic and Mn(t2g)-O(2pp)-Mn(t2g) antiferromagnetic

exchange interactions. The ferromagnetic coupling

varies as cosðyij=2Þ and the antiferromagnetic coupling

varies as cos(yij), where (yij) is the angle between two Mn

spins i and j [2]. Since the transport and the magnetic

properties of these materials are interdependent, mag-

netic structure plays a crucial role in determining the

magnetotransport properties. Monovalent ions (Na, K,

Ag, or Rb) doped lanthanum manganites show similar

electrical and magnetic properties to that of the divalent

ion doped lanthanum manganites [3,4]. Since the valence

state of the alkali-metal ions is +1, being half of +2 for

alkali-earth metal ion, substitution with alkali metal can

induce twice the increase in valence state of Mn as

compared to the alkali-earth substitution. In this paper,

the magnetic and electrical properties versus tempera-

ture are presented for a series of compounds of

general composition La2/3�xTlxCa1/3MnO3�d(0.0pxp
0.20;LTCMO).

The Tl-doped LCMO ceramic samples were synthe-

sized using a water-based sol–gel process starting from

the appropriate mole ratio of metal salts. A detailed

account of the experimental procedure and conditions

can be found elsewhere [5]. The elimination of organic

was done in two steps. The final product was ultra-

sonically dispersed in water to create powders of fine

particle size. Sintered bulk specimens were fabricated by

forming the powders and firing at 12001C for 12 h in O2.

Crystallographic structures of the specimen were exam-

ined by X-ray diffractometer using CuKa radiation. To

calculate the lattice parameter, the precise diffraction

angles were obtained by Ka stripping and curve fitting,

then extrapolated using Nelson–Reily function. Mag-

netic properties were investigated by an commercial
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