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New glasses; tellurite glasses
R El-Mallawany
Menofia University, Egypt

In materials engineering design prediction and understanding over the physical properties are essential to develop new class 
of functionalized materials.  The modification of properties induced by the addition of transition metal oxides (TMO) or rare 

earth oxides (REO) into host glass matrix like tellurite glasses have attracted a lot of attention due to their physical properties and 
applications. The present work will throw some light on the structural aspects of these glasses. These quantitative conclusions will 
help in materials engineers and scientists to design, predict and understand the physical properties to develop new class of materials 
by calculations of:

• number of bonds per unit volume, nb, 
• average stretching force constant in the glass network,     ,
• Calculated bulk modulus by bond compression model  Kbc,
• ring diameter of glass network,  ℓ, 
• average crosslink density, 
• Poisson’s ratio, 6th.
• for 26 composition of tellurite glasses
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First principle calculations of the mechanical and electronic properties of hexagonal phase of BaF2
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This is a presentation of electronic and mechanical properties of hexagonal phase of BaF2 by First Principle methods. We have 
applied density-functional theory within generalized gradient approximation (GGA) using plane-wave pseudopotentials 

method and a plane-wave basis set. Our computed lattice parameter a is 4.269 Ǻ comparable to experimental value of 5.516 
Ǻ (300 K) while the ratio of b/a in this work is at 1.4894 against experimental value of 1.297. The bulk modulus derived from 
the elastic constant calculations of hexagonal phase of BaF2 is 161 GPa and value from Murnaghan methods is 154 GPa. The 
stabilities constants in various crystallographic directions are A1 is 0.015 and A2 is 0.023.
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