
Results (Magnetoresistance) 
 

•  Synthesis:  Mix constituent compounds 
•  Stoichiometric amounts of the compounds were mixed and ground. 

•  La2O3 : 2.1 g 

•  MnO2 : 2.8 g 
•  The powder sample was placed in a furnace to undergo calcination in air.  

 
 
 

•  The powder was taken out of the furnace and re-ground.  
•  X-ray diffraction was ran on the calcined sample.  
•  The calcined sample was pressed (1500 kPa) and reheated in the 

furnace to undergo sintering.  
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Introduction 
 

Methods (Thick Film) 
 

Results (XRD) 
 

Analysis 
 

The objective of this study was to utilize a solid-state reaction technique to 
synthesize bulk samples and “thick” powder films of La0.4(Ca0.4Sr0.2)MnO3 in 
order to investigate their structural, electron transport, and microwave 
absorption properties. In the synthesis process,   stoichiometric amounts of high 
purity lanthanum oxide, calcium carbonate, strontium carbonate, and 
manganese dioxide were combined, and the resulting powder was ground, 
calcined, and sintered, in air. The resulting compound in a variety of geometries 
was structurally characterized using XRD to check the crystal structure. The  
electrical resistance and magnetoresistance were measured, and microwave 
absorption was also carried out.  
The hypothesis was that magnetic field exposure to the bulk samples and 
powder films would cause a decrease in electrical resistance.  

+ =

12 hrs 
1300℃   

1500℃   
12 hrs 

1250℃   
1 hr 

•  LaMnO3 is a ceramic that has a perovskite crystal structure. Doping with 
some alkaline earths (e.g., Ca, Sr) results in  

•  insulating/metallic transitions 
•  colossal magnetoresistance 
•  Changes in the electrical conductivity 

•  Calcination 
•   Removes CO2 and  excess O2  

•  Sintering 
•  Pressure and heat to form a solid mass 
•  Atoms diffuse across the boundaries of  
     the particles, fusing the particle together  
     and creating one solid piece 

Sample	
  
Dimensions	
  

Measurement	
  
(mm)	
  

Length	
   5.33	
  	
  

Width	
   2.54	
  

Thickness	
   0.30	
  

Glass slide 

Clear nail polish 

Grinded, sintered  
powder sample 
Silver paint 

Calcined La0.4(Ca0.4Sr0.2)MnO3 

Sintered La0.4(Ca0.4Sr0.2)MnO3 

Methods (Bulk Sample) 
 

•  CaCO3 : 1.0 g 
•  SrCO3  : 1.3 g 

Results (Microwave Absorption) 
 

1.  X-ray diffraction 
2.  Four-probe method 

•  Electrical resistance 
•  Magnetoresistance 

3.  Microwave absorption 
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The synthesized material was hard, shiny, and slightly magnetic. The two 
trials disproved the hypothesis that increasing the magnetic field would 
cause a decrease in electrical resistance. Both trials neither had a decrease 
nor increase in resistance. Since the copper wires were connected to metal 
clips, they moved as the magnetic field was increased. The resistance 
changed when the wires moved, so that could explain the erratic resistance. 
The next step would be to use leads on the four-probe and tape the clips 
further away from the magnets. Future work would be to expose the sample 
to varying temperatures and ultraviolet rays, and then check the 
magnetoresistance. The resistance of the thick powder film should also be 
checked.  
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**The resistance  
   continued to drop  
   as the silver paint 
   dried. 
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