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st
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د/ محمود حسنى موسى مقلد        

X-ray diffraction and applications  

 ANSWERS 

Answer all 

1- What do you know about?   

   1- Short wave length                                       2-   Characteristic spectrum                      

3- absorption coefficient                             4- Ionization device                                         

5- polycrystalline materials                         6- composite materials                             

7- the main conditions to verify Bragg’s low       (20 Degree) 

ANS 

1- Short wave length 

                                        
2- Characteristic spectrum   

                     
3- absorption coefficient  

  
4- Ionization device   
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5- composite materials       

   Composites - A combination of two or more of the above material types is 

called a composite material 

6- polycrystalline materials    

Is a    crystal material consists of multi-unit cell                     

7- the main conditions to verify Bragg’s low        
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2- a)-Sketch the x- ray tube and explain the production method. (15 Deg) 

ANS 

 
 

 

 
 

     b) - Draw only an example of x- Ray diffraction pattern for amorphous, short 

range     crystal and crystal material.         (5 Deg) 

ANS 
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Amorphous  

 
 

Short rang crystal  

 

Crystal 
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3-a) - Compare between Laue and powder method in x-ray diffraction. (15 Deg)  

ANS 

 
 

 

   b) - Calculate the number of lattice point if the cubic unit cell contains 15 point. 

                                                                                                                          (5 Deg) 

Ans 

The number of lttice point are given by  

 
Nc= 8    , Ni=1 , then Nf= 6 

N= 1+ (6/2) + (8/8)= 5 

 

4- From the figure below  

a) What are the parallel planes.                            (5 Deg) 

b)  Calculate the available lattice Constance.     (10 Deg) 

c) Estimate the average particle size.                  (5 Deg) 
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ANS 

 

 

 

A) the parallel planes are : (002) ,  (004)  and (101) , (202) and (100), (200)  

B) Lattice Constance can be calculated from the main hkl @ (100) , (002) and  (101) peaks  

 2θ for (100) = 25
o
 , for  (002) = 26.5

o
 and for (101) = 28.5

o
 

   

Nλ= 2d sinθ   n=1,     λ= 1.54 A
o
     then d= λ/2 sinθ ,  

A= 11 A        B= 1.6 A    C= 1 A  

 

C) we can use  the three beaks  

 
 

K= 0.9   , λ = 1.54 A
o     

  θ= 12.5 ,     13.25 and     14.25  

                                         Β= 0.3 for all  

 

 

 

 


