Exercise 3

1. For the action

1 1
L= = FuF" = oA, A"

whose solution is

Ay = / (%T;l;’—kzm(eﬂ(k)e_ereL(k)eikm)

e Work out momentum conjugate to A,,.

e Write the equal-time commutation relations and work out the algebra

of [eu(k), el (D).
e Construct the vacuum state as €,|0 >= 0 and the Hilbert space .

e Work out ]5M and jW in terms of € and €'. Show that |0 > is Lorentz
invariant.

e Compare j,w with of spin-0 scalar field. Separate it into angular mo-
mentum L, and S,,. What is S,,?

e Confirm FA’HSY‘W:O

2. Repeat the above problem for the case m = 0.
3. Show that S satisfies Lorentz algebra where S* = £[y#, 4"].
4. Show that

o (v)F=17""
{(y)T, ()T} = 2.

(1)t =080,

Ut = 4°U 14" where U = ezWm 5"

= U = Ay

{3, 7"} = 2.



