FYSH300 Particle Physics Autumn 2013

Exercise 11 Return by 14.00 on Tue Dec 3, discussed Wed Dec 4 at 12:15 in FYSH

1. On page 355 in the lecture notes we defined the helicity operator ) in its matrix form
for a spin—%—partide.

(a) Show that for a Spin-%-particle the possible values of helicity are :I:%.

(b) Show that the Dirac Hamilton operator PZ’ p = a-p+pm and the helicity operator

A=30- 2 commute with each other, [Hp, A] = 0. Recall that (o - p)* = p

2. (a) Show that the Dirac spinors u; »(p) on p. 259 are eigenspinors of A when p =
ple..
(b) Using the Dirac-Pauli-representation results for the spinors u(®) on page 259
(let’s take £ = E, > 0), show that at the ultrarelativistic limit |[p| > m the
chirality operator corresponds to the helicity operator i.e. that v%u(®) =2 ).

3. On page 359 in the lecture notes we defined the projection operators P and Pg.
Using the properties of 4% show that
(a) PL=Py

(b) P = Pr

(C) PRPL:PLPR:O

(d) Y py"rr = UYL F )

4. Double points! Starting from the Lagrangian (14.9) on p. 361, go through in detail
the derivation of the Lagrangian (14.21) on p. 365. [One typo in the lecture notes:

the eq. on the top of p. 362 should read ¢ = 7v#¢,. You may find more typos, but
don’t be stuck with these!]



