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fcc

http://ab-initio.mit.edu/book/



diamond

http://ab-initio.mit.edu/book/



Yablonovite

http://ab-initio.mit.edu/book/



Woodpile

http://ab-initio.mit.edu/book/





Student projects

Describe the plane wave method for the web page.

Calculate the band structure and density of states for a photonic crystal.

Help complete the table of the empty lattice approximation 

Write a program that calculates the photonic band structure of any 1-D 
crystal.

Plot the thermodynamic properties of some photonic crystal (you need the 
density of states)



Thermodynamic properties

Free electrons

Fermi surfaces

Band structure calculations
Empty lattice approximation
Plane wave method
Tight binding
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Thermodynamic properties of 
non-interacting fermions

Here q sums over the macro states. Only one fermion is 
allowed per microscopic quantum state. 

The grand canonical partition function is
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nqi are occupation numbers that specify if microstate i is 
occupied in macrostate q

http://lamp.tu-graz.ac.at/~hadley/ss2/fermigas/thermo/thermo.php



Thermodynamic properties of 
non-interacting fermions

The sum over all possible macrostates can also be written as 
the sum over all possible microstates.  
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Pull the ni factors through the other sums then write out the 
sum over 0 and 1.  



Thermodynamic properties of 
non-interacting fermions

Approximate the sum by an integral over the density of states.  
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Differentiate to find the number density.  

Grand potential:  Φ = U - TS - μN = -kBTln(Zgr) 
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http://lamp.tu-graz.ac.at/~hadley/ss2/fermigas/thermo/thermo.php

Thermodynamic properties 



http://lamp.tu-graz.ac.at/~hadley/ss2/fermigas/thermo/thermo.php

Thermodynamic properties 



Properties of metals depend mostly on the 
electron states at the Fermi surface

http://lampx.tugraz.at/~hadley/ss1/materials/thermo/dos2mu.html
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Free electron Fermi gas 1-d
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