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Abstract 
In a previous study, the structural data of La.5(Ca.5-xSrx)MnO3 was examined at x=0,  
.1, .2, .3, and .5. When x=0 to .2 the atomic spacing increased linearly (38.2, 38.3,  

38.4 nm). When x=.3, the atomic spacing was 40.1 nm. At x=.5 the atomic spacing is 
38.5 nm. To verify x=.3 another sample was fabricated. Also, an x=.4 sample was  

fabricated (both using solid state reaction techniques). The atomic spacing and effects 
of UV radiation were examined. The atomic spacing for x=.3 and x=.4 was 33.0 nm 

and 38.5 nm, respectively. The UV radiation had no effect on either material. 
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 Formulas 
	
  
          Balanced Equations  for synthesizing  
          4 grams of desired compound 
 
X=0.3:10La2O3+12SrCO3+8CaCO3+ 40MnO2à 
                    40[La.5(Ca.2Sr.3)]MnO3+20CO2+5O2 
X=0.4: 10La2O3+16SrCO3+4CaCO3+40MnO2à   
                    40[La.5(Ca.1Sr.4)]MnO3+20CO2+5O2 
	
  

	
  Scherer’s equation (atomic spacing 
 

S=​𝒌λ/β𝒄𝒐𝒔Ө    
 

Background 
La.5(Ca.5-xSrx)MnO3 is a perovskite material (ABO3) capable of transitioning from 

insulating to metallic and it exhibits colossal magnetoresistance. It also has the 

ability to conduct electric current. This opens the possibilities of being used as 

solar cells, electrical outputs, and energy storage devices. 

	
  
Sample synthesis 

La2O3 
SrCO3 

CaCO3 

Results and Discussions 
Table 1: Intensity of material (x=.3) at angle 2Ө 

Table 2: Intensity of material (x=.4) at angle 2Ө 

•  K – constant value (~1) 
•  λ –wavelength of the x-ray 
•  β-width of x-ray intensity peaks 
•  Ө-angle of the diffraction peak 

     Gaussian Equation (Curve fit) 
 
Y = m1+m2*exp(-(m0-m3)*(m0-m3)/(m4*m4) 
 

Atomic Spacing 
•  33.0 nm x=.3 

•  38.5 nm x=.4 
 

The results suggests there is an internal process occurring at x=.3 that doesn’t occur 
in the other variables. The trend for the atomic spacing at x=.4 exhibits similar traits 
to the other values (excluding x=.3). Also, the exposure to UV radiation had no effect 
on the material. 

Conclusion 

 
 

ρ=​
𝑹𝑨/
𝒍  
 
 

•  R- Resistance (𝛀) 
•  A- Area (m2) 
•  l-length (m) 
•  ρ-resistivity(𝛀*m) 

Electrical Resistivity 
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h	
  
(height)	
  

w	
  
(width)	
  

l	
  
(length)	
  

R 	
  
(electrical 	
  
resistance)	
  

ρ	
  
(electrical	
  
resistivity)	
  

270614A (x=.3)	
   2.11 mm	
   3.34 
mm	
  

4.425m
m	
  

5.6375×10-2 

Ω	
  
8.978×10-2 

Ωm	
  
010714A (x=.4)	
   1.788 

mm	
  
3.86 
mm	
  

4.89 
mm	
  

7.8675×10-3 

Ω	
  
1.1101×10-3 

Ωm	
  

Physical Properties 
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Synthesis Process: 
Mix constituent  high 
purity powders, grind, 
press into pellet sinter 
in air at 1500° C  (2 
cycles).    
Results : 4 pellets (2  x 
= 0.3 and 2 x = 0.4) 


