
(10.1) Show that [ϕ(x), Pα] = i∂αϕ(x), where Pα is the conserved charges
from spacetime translation (eqn 10.28).

We have
[ϕ(x), P ] = iDϕ(x)

where Dϕ is a directional derivative.

In component notation

[ϕ(x), aµP
µ] = iaµ∂

µϕ(x)

Hence
[ϕ(x), P µ] = i∂µϕ(x)
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