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Exercise 1: Madelung constant 
 

Calculate the Madelung s constant for a linear chain of positive and negative ions in 

the case of a Coulomb potential. Also, try to calculate a potential with the form: 
  

 
 

 
 
 
Exercise 2: Atomic potential 
 

 Van der Waals-type bonds determine the attraction forces of molecules in rare 
gases. Consider an interaction potential of the type:  

 

 

 Calculate the ratio  for two isolated atoms in the FCC structure. Considering that 
gases interacting with a Van der Waals potential have a compact cubic structure, 
calculate the equilibrium distance and the cohesion energy following this table: 
 
 

 Neon Argon Krypton Xenon 

 [Å] 2.8 3.45 3.6 4.06 

 [meV] 2.9 10 14 19 

 
 
Compare the cohesion energy with those listed in the attached table and with an ionic 
compound type, such as NaCl (see Chapter I, p. 9). Also, compare the values of the 
atomic radii. 
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Exercise 3 Materials bonding 
 

a) Briefly state ionic, covalent, and metallic bonding differences. 

b) State the Pauli exclusion principle as it pertains to atomic bonding theory. 

c) Explain why covalently bonded materials are generally less dense than ionically 
and metallically bonded ones. 

 
 
 

 
 
 
 
 
 
 
 
 
 
 

Table of Atomic cohesion energies 
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Table of Atomic and ionic radii  

 

 

Radii in layer gas neutrals 

Radii tetrahedral coordinated covalent bonding 

Radii for ions in metals with coordination N=12 


