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PHY 752 Solid State Physics
11-11:50 AM  MWF  Olin 103

Plan for Lecture 17:

Reading: Chapter 6 in GGGPP 
Electronic properties of selected materials

1. Rare-gas solids

2. Ionic crystals
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Electronic structures of rare gas solids   -- fcc structure
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Summary of band gaps and widths
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Photo emission spectrum
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Simple model of cohesive energy of rare-gas solids
Lennard-Jones model between each pair of atoms

Cohesive energy of  the solid

For fcc lattice:
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Some details
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Plot of Lennard-Jones potential
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Bulk modulus

For this case:
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Ionic solids
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Ewald summation methods -- motivation

( , ; )0

Consider a collection of point charges { } located at points { }.

The energy to separate these charges to infinity( } is
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Here the summation is over all pairs of ( , ),

excluding . It is convenient to sum over all particles

and divide by 2 to compensate for the double counting:  
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The energy  scales as the number of particles

. As N , the ratio 

Here the summation is over all pairs 

/  remains well-defined

in principle, but difficult to calculate in prac
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Ewald summation methods – exact results for periodic systems
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See lecture notes for details.


