
Lagrangians and Fields
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Dependent Lagrangian
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Particle’s Lagrangian
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Particle + Field Lagrangian
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What we’re studying is a combined system that 
consists of a) a field and b) a particle moving 
through the field.
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Equations of Motion
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4 Vectors

4-Vector
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Metric

Calling it a 4-vector is a statement about the way it 
behaves under Lorentz transformation; any 
complex of four quantities that transforms the 
same way as t and x is a 4-vector
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A statement that all four components of a 4-vector 
are zero is an invariant statement

208

If a scalar is equal to zero in one frame of 
reference, it’s zero in every frame. Indeed, this is 
the definition of a scalar; it’s a thing that’s the 
same in every frame.
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You can think of AμBμ as the Lorentz or Minkowski 
version of the dot product.
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Waves

Waves
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Particle Affects Field
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Contravariant & Co Vectors

Lorentz Contra & Co Vectors
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Contravariant
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