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1. Give short analytical note about the the thermodynamics of crystal growth & 
Nucleation & Crystal growth theories. 

2.  

       Give short description for X-ray technique and define 

bremasterhalng? 

               state the compound name in the following chart where  

=1.54 Ā, and the data given in the table? 

 

 

 

 

 

 

 

 

3.  

 Give short note about hydrothermal growth. 

 Draw the (100) and (110) planes of a body centered cubic (bcc) lattice to 
THE CORRECT scale (Give dimensions). You can assume that the length of 
the cell is 1. The bcc structure consists of atoms at each corner of a cubic 
lattice and an atom sitting at the cube center. Draw in where the atom 
positions are in the planes.  

4.  

 Determine the Miller indices (hkl) of the shaded planes below. Show your 

work on each step to determine the plane. 

 

 

 

 

 

 

 

 

 

 

5. Interplanar spacing for crystal systems with cubic symmetry can be expressed by the 
relation:  

 

where hkl is the Miller indicies and a is the lattice parameter. Using a Bragg 
Diffractometer, we would like to determine if our Aluminum film for interconnection to 
our MOSFET has (111) crystal orientation for good electromigration reliability. Our 

diffractometer uses Cu K radiation of wavelength 1.54 Å. Check to see if we actually 

have (111) Aluminum films if we measure  ~22.4 for a first order diffraction peak. 
We also know that the lattice parameter of aluminum is 3.5Å. 

element d1 

Ā 

d2 

Ā 

d3 

Ā 

H2 2.3 2.1 2 

Na 3.3 3.1 3 

Li 2.6 2.4 2.3 

Br 2.4 2.2 2.1 
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2. 

 The supersaturation can be kept constant by : 

1. Isothermal evaporation of the solvent 

2. lowering the temperature 

3. adding solute 

4. adding another solvent 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.  

 Hydrothermal growth 

Hydrothermal growth is growth technique we can use if the solubility of the 

solute in water is not high. Since the solubility increases with increasing temperature. 

This calls for employment of high pressure containers. For example, sapphire, quartz 
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Potential energy eV have been converted to electromagnetic wave as follow : 

 
 

 

 

 
 

 

 



 
3. 

 

 By substitute in Bragg law 

 
By 1, 2, 3 

 

To obtain lattice constants d1,d2 and d3 and comparing the data by table data we will 

obtain hydrogen chart name. 

 

 

  

 
 

 

4. 
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5. 

d1=3.5/(3^.5) 

=2.02 Å 

2dsin()=n         d2=-1.93 

d1≠d2 

we actually have not 111 aluminum film 

 


