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Schrodinger Equation: 

1x1 differential equation

Dirac Equation: 

4x4 differential equation
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4x4 differential equation
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, , , pψ φ σ are all 2x2 matrix, I is a 2x2 identity matrix
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If V and A are 0, the solution is a plane wave:
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E-k relation for Dirac Equation:
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With a higher order approximation we get another term which is a 

relativistic correction term and is the spin-orbit coupling
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The Pauli equation has the above form due the requirement that if we 

Pauli Equation: 

2x2 differential equation
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The Pauli equation has the above form due the requirement that if we 

put a V and A corresponding to the above special form of non zero 

potential the only change to the solution to Dirac Equation is:
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This ensures that in case of 0 fields due to the special form of the 

potential the solution does not contain any unexpected results

Original solution Modified solution



Pauli Equation with relativistic correction: 
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2 in vacuum

Free electron mass Only for 2D structures

Rashba term


