Physics 5970. Homework 1
Due Friday, February 4, 2005

January 23, 2005

1. Verify that the representation presented in lecture,
f=T3802 ar=1Q0, aw=T®0, a=1Q0;

satisfies the Dirac algebra as well as the Hermiticity and reality require-
ments.

2. Prove that ¥ defined by

1 .
5[051', Oéj] = ze,;ijk

satisfies the spin-1/2 algebra
DXy = Opt + i€imBm.

What is the explicit form of ;53 in terms of the representation in
problem 17

3. Verify explicitly the rotational invariance of the Dirac equation

0

i () = C& -V + 6m) U(x,b).

4. Using the commutation relations for J and N show that

[J,uzz; JRA] = i(g;mjzl/\ - gunJu/\ + gu)\J;m - g,u)\Jl/m



and that this is satisfied by

v 1 v v Z v
J = got, e =Sty

Show that

ol — ¢iikyk
and

1 01 Nz

—o"' = —N".

2

5. (a) Prove that W# = %e‘“”\"J \o PP, indeed transforms as a four-vector,
and hence that W? = W*W,, is a scalar (invariant).

(b) By letting m — 0 carefully, show that W# = AP* where A =
P -S/P°is a Lorentz invariant, the helicity.



