
Thermal Physics 

Relativistic electrons in 2D 

 
Problem 1.- For electrons whose dispersion relation is linear, the kinetic energy is given by: 

pcε =  

Where p is the linear momentum and c is a constant speed. 

Calculate the Fermi energy of N of these electrons, given the square area (L2) where they are 

confined. 

 

Solution: The momentum is quantized as in the non-relativistic case to values equal to: 
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The number of electrons in the disk shown in the figure has to be equal to N: 

 

So: levelsofnumbernArea F ==
2

4

π
 

 

Due to spin multiplicity each level can contain two electrons, so: 
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The Fermi Energy for this system will be then: 
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Problem 1a.- For electrons whose dispersion relation is linear, the kinetic energy is given by: 

gpcε =  

Where p is the linear momentum and gc  is a constant speed=106 m/s. 

Calculate the Fermi energy of N=10,000 of these electrons, given that the square area (L2=10-16 

m2) where they are confined. 

 

 



Solution: The momentum is given by
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Then the Fermi energy will be J
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