Practice Test

Consider the following 8 dimensional representation of an algebra G

a __
X —{Ui,Uﬂh,UiUQ,UmsTl,Uz'7737'2,773,7717'1,7727'1,7717'2,7727'2,7'3}-

The matrices o, T, 7 are Pauli matrices acting in three different spaces. We are
using a direct product notation, so the total space has dimension 2x2x2 = 8.
There are 21 generators (i = 1,2, 3). You can check that the X form a closed
algebra.

1.

The rank of the Lie algebra is 3. You can choose the Cartan generators
to be Hy = 03, Hy = n3, H3 = 13. Find the weights of the 8 dimensional
representation given above.

. Find all the roots.

. Find the simple roots, and order them according to Georgi’s convention.

Compute the Cartan Matrix

. Draw the Dynkin diagram. What Lie Algebra is G?

. Find the fundamental weights defined by

Construct the weights of the (1,0,0) representation. What is the di-
mension of this representation?



