
 

3 Symmetries

3.1 Global Symmetries

Consider any infinitesimal transformation
of the fields
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If we take the fields to statisfy
the field equations i.e S is stationary

then
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Symmetries imply
conservation laws

Noether's theorem

Many symmetries
leave hi fdXLG.tl

itself invariant
translations rotations
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and thus

SS i fatfax 821941,041 icy Feast
80kt t

from which we can read off see eq.cn
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Other symmetries leave even the

Lagrangian L invariant
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so for arbitrary s
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Quantization

Suppose 0 is canonical coordinate

canonical momentum
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if Sfg o for some r then or is

an auxiliary field C

conserved charge 2 can be

expressed as
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Using canonical commutation relations

at equal time
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one finds Q is bosonic operator
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Examples
i spacetime translations
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4 independent conserved
currents

2T 0 v 011 2,3

energy momentum
tensor

4 time independent conserved

charges
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spatial translations leave LCH invariant
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commutators
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for any function
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thus we conclude that P is

generator of space translations
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