ex-irreps : October 13, 2010

Exercises

1. Find the finite rotation matrix for a 2x2 rep-
resentation of the rotation group!.

2. Find the additive parameter ¢ of the velocity
boost matrix (along the z-axis) and the corre-
sponding generator?.

3. Using the additive parameter ¢ = % In ﬁ—z find
the velocity-boost matrices for the (%, 0) and
(0, %) representations of the Lorentz group.

4. (Extra) Prove that generators of a Lie group
have a Lie algebra

(I, In] = L1, — Iy} = iCF I

where Cff are some (structure) constants®.

Hint: T = %&’, and (67)2 = 1, where & are Pauli matri-
ces.

2Hint: v = tanh ¢

3Hint: consider a group element

9(8") = 9(2)g(B)g ™" (@)

in the limit 8 — 0 and a — 0, namely:
li =
Jim By, = fra(@)fBr
where fj;(a) are some functions with

: _ k
clli}no fri(@) = 0k + Cppam -



