Problem 20. Using canonical commutation relations show that if the symmetry gene-
rators form a Lie algebra

[Taa Tb] = idlbcTC? (1)
then the total charges obey the same algebra:
Q7. Q") = ic™*Q". (2)

Solution. Following relations are used during the procedure:

e Noether current:
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e Noether charge:
Q" = [ F(a) &= —i [ @100 2, )

e canonical commutation relations:
[0 (2), 75 (y)] = i6s0(Z = 7),  [dr(2), 0s(9)] =0,  [m(2),ms(y)] =0.  (5)
Let’s compute commutator of Charges:
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Commutator [J¢(z), J8(y)] can be rewritten in terms of T% and T? as follows:
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Plugging this result into equation (6), one can obtain:
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