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4. QED

4.10 Noether’s Theorem
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Lagrangian for the free Dirac field
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Unchanged by the global U(1) phase transformation

Invariance can be expressed by infinitesimal phase 
transformation



Changes in the fields and their derivatives are

Global symmetry implies

From which we get

Lagrangian for the free Dirac field
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The terms involving the derivative with respect to 
can be expressed as

So we find

which leaves us 

Lagrangian for the free Dirac field
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The partial derivatives of

are and

From which we find the conserved current  

Conserved current
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