
 

Free electron gas in 3D
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If e are confined In 3D
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The solution is a standing wave
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From Schrodinger Eq
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k is also related to the wavelength
through k 2AM



If we apply the periodic boundary method
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analogously for Y and z

The Solutions have the form
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Similarly for Ky and Kz

Using this solution me have
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A plane wave is un eigenstates Of the linear
momentum operator with eigenvalue K É
A particle with wavenector si traes a velocity
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In the ground state of a System of N e

the occupied orbitals Lennyy levels are

representedas points in to space
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The number Of States with energy EL Ef
s given by
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The factor 2 comes from the possible values
of the spin
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4 Only depends on the parlele concentration
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the velocity at the term surface Levy
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we could define the Fermi temperature TE
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Now me can the DLC
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Within a factor 1 the number of orbitals

per unit energy range at the fermi level is
the total number of conduction electrons divided
by Fermi Energy

Classical statistical mechanics predicts that
es free particle should have a heat capacity
t 3kg12 If N atoms each glue electron to
the electron gas then the beat capacity should
be 3Nkg 12
However the observed electronic contribution at
room temperature is k 1 of this value

This discrepancy es deme the Pandi exclusion
principle

Not all e gain an energy KBT

Only those who are within ABT to
the Fermi energy



If N Isthe total number Of electrons only
a fraction THE can be excited thermally
because only these he within nukesT to the

top of the energy distribution
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at finite T

Each of these NITE electrons has every t
the Order Kiss so the total electronic thermal
kinetic energy V is of the Order

Vel I NTITE KBT

So the heat capacity is
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this is in agreement with experiments
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