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Quantum Field Theory on YouTube
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Playlist links:

QFT I:

QFT II:
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Note how space and time are treated differently!
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Easy generalization to Fields:

ClFT

QFT



Quantum Field Theory
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We will demand locality on the ClFT:



Building Lagrangians
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It’s all about symmetries, starting with Lorentz invariance:

Lorentz Group SO(1,3)

(spin 0 particles)

(spin 1/2 particles)

(spin 1 particles)



Building Lagrangians

R.D.Matheus

It’s all about symmetries, starting with Lorentz invariance:

Lorentz Group SO(1,3)



Example of Quantization:
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(Exercise) Show that 
Euler-Lagrange leads to:

Solutions:

General Solution:

(we will be back so symmetries and Lagr. building soon)
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(Exercise) Show that 
Euler-Lagrange leads to:



Example of Quantization:
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Particles are eigenstates of with



Free Theories
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Interactions
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Coupling Constant



Interactions
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More Symmetries
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(Back to Lagrangian building!)

Discrete part of the Lorentz Group:

But also Internal Symmetries:
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But also Internal Symmetries:



Scalar QED
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(Exercise) Show that this is invariant



QED!
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Non-abelian symmetry groups
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Gell-Mann Matrices
Generators for the fundamental representation of SU(3)

R.D.Matheus



Non-abelian symmetry groups
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The local version also allows/demands Gauge fields:
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The local version also allows/demands Gauge fields:
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