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Abstract —The physical properties of the Lax-

0.55YxBi0.15Ca0.3MnO3  compound have been investigated, 

focusing on the magnetoresistance phenomenon (MR) studied 

by electrical transport measurements. These materials find 

extensive technological applications in magnetic sensors, 

photonic and optoelectronic devices , computer hard drive 

reader, logic devices. X-ray diffraction and scanning electron 

microscopy (SEM) analysis of ceramic samples prepared by 

solid state reaction revealed that specimens are single phase 

and reveals that the doping by Y causes a significant change in 

the microstructure of the sample.  The temperature of 

magneto-resistivity curves are registered from room 

temperature under a magnetic field up to 5 Tesla and showed 

that the undoped sample present a metal-insulator transition 

(I-M) at a temperature TP  135,83 K . Some physical 

parameters are extracted and their evolution with magnetic 

field are presented and discussed. The highest obtained MR 

value is about 91.81% at 5 Tesla. 

Keywords-component; manganite; colossal 

magnetoresisstance; doping; resistivity. 

I. INTRODUCTION  

The perovskite manganites R1-xAx MnO3 (R = trivalent 
rare earth ions and A = divalent alkaline earth ions) have 
attracted immense attention after the discovery of the 
colossal magneto resistance (CMR)[1]. These CMR 
materials are at the focus of scientific research due to their 
potential technological applications as magnetic sensors, 
magnetoelectronic, infrared detector, as well as spintronic 
technology. Insulator-to-metal transition in manganites 
makes these materials attractive from the point of view of 
creating photonic and optoelectronic devices [2,3]. 

The origin of CMR behavior is explained initially by 
double exchange (DE) and Jahn–Teller effect and is 
subsequently extended to include spontaneous electronic 
phase separation, but still remains controversial [4]. In these 
manganites, a cascade of magnetic, structural, metal–
insulator and charge-ordering phase transitions have been 
observed by change of doped level, temperature, pressure 
and applied magnetic field [5]. 

In the aim to test the effect of doping by Y in this phase, 
ceramic samples of nominal composition of La0 55-

xYxBi0 15Ca0 3MnO3 (x= 0 and 0.2) are elaborated and  

characterized. We will show,  that only the undoped sample 
present a insulator-metal transition,  the doped sample has an 
insulating behavior throughout temperature range. And is 
revealed an increase in the values of resistivity of all the 
compounds when doping by Y in La site. CMR effect is 
present in all the samples. A strong magnetoresistance is 
obtained for La0 55Bi0 15Ca0 3MnO3 compound (91.81%) at 5T 
,which is promising as regards the potential application of 
CMR.   

II. EXPERIMENTAL DETAIL  

Polycrystalline samples La0 55-xYxBi0 15Ca0 3MnO3 (x= 0 
and 0.2) are  prepared by the solid state reaction method 
from dried high purity La2O3, Bi2O3, Y2O3, CaCO3 and 
MnO2 powders. The starting materials are intimately mixed 
in a agate mortar to obtain a homogeneous mixture. These 
mixtures are calcined in air at 800C° for 20h, pressed into 
pellets (of about 2 to 2,5 mm of thickness) and sintered 
at1000C°/20h, 1080C°/20h and 1180C°/20h respectively. 
Finally obtained samples were annealed at 800C° for 10h. 
Samples La0 55Bi0 15Ca0 3MnO3 and La0 35Y0 2Bi0 15Ca0 3MnO3  
will be noted LBCM and LY0 2BCM, respectively. 

Room-temperature powder X-ray diffraction (XRD) 
measurements are carried out on a Siemens D8-advance 
diffractometer in the Bragg–Brentano geometry using CuK   
radiation. The microstructural study of the samples done on a 
JEOL JSM-6390 LV scanning electron microscope .The 
resistivity of the samples in 0, 0.5, 1 and 5 T magnetic field 
was measured by the standard four-probe method on a 
cryodine CTI-Cryogenics closed cycle cryostat.  

Magnetoresistance (MR) refers to the relative change in 
the electrical resistivity by the application of an external 
magnetic field. It is given by :  

Where 0  and H  represent the resistivities under zero 
and magnetic field H, respectively. 
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