SM Exercises 2

To be handed in on 29.04.14

1. (10%) Let U(#) be a unitary transformation within the group SU(2),
U(#) = e~ 2%, Show that detU = 1.

2. (20%) Within the SU(2) group the transformation for particles are x’' =
Ux whereas for anti-particles x* = U*x*. Show that if y belongs to the
fundamental representation of SU(2)

U* = (ios) - U - (—io). (1)

Show that the doublet —ioox™* transforms in the same way as x. In par-

ticular, if ¢ = (Z) transforms as the doublet representation of SU(2),

P = (ud> also does.

3. (35%) Show that under a gauge transformation the covariant derivative
Dlg’ (z) = [@'ka" —igy TjAl()| ¢"(x)

has the same transformation law as the field on which it acts.

4. (35%) Show that under a gauge transformation the QCD field strenght
tensor, FI = 9MAY — 9V A + g fapc Al AY, transforms in a homogeneous
way:

FIV s FI 4 g foncfy IV



