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1. Two-particle states are defined by
p1, P2 >=a' (p1)a’ (p1)[0 > .
Show that
< P1,P3|P1, P2 >
=(27)°(2p})(2p9){3(p1 — P1)8(P2 — Ph) + 6(P1 — P5)3(P2 — P1)}-

2. (a) Let A, be the electromagnetic vector potential. The electromag-
netic field strength tensor is defined as

F,, =0,A,—-0,A,.

Show that Maxwell’s equation in four vector notation can be derived from the
electromagnetic Lagrangian given by

1
Lewm =—-F, FQ'B-
m. 1 Fas

Show that Le ,,. is invariant under the transformation A, —+ A, — 0,A, where
A is a scalar function.

(b) Show that imposing a local U(1) symmetry forbids the photon from
attaining a mass.

3. Defining v° = i7°y1y243, show that
NI
{7°, 4"} =0.

4. By inserting (y#)? = 1 for some p = 0,1,2,3, write each of 7°y'y? and

v%41+? as a product v°v” for some v =0,1,2, 3.
5. Show that
tr[yuye] = 4N
Now show that

VYo VYo = 2MuwVpYo — 2NupVv Vo + 2Nue Yo Vp — Yo Vp Yo Yu-

Hence show that

tr['Yu’VV’Vp'YU] = 4[77pw77pcr — NupTve + n;wnup]



