
Free electron model – are you serious??

The following is a table of parameters for the “free electron model” for some simple metals.  Let 
us do this exercise to realize how un-intuitive this model is!   Pick Na.  Estimate the inter-
electron distance either from the electron concentration or the “radius parameter.”  Then, 
calculate the Coulomb interaction energy between two electrons.  Compare the Coulomb 
energy with the maximum kinetic energy (Fermi energy)!  You need a calculator for this, or you 
can do a rough “back of the envelope” type calculation.  The “Physical Constants” table should 
be useful.
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