Supersymmetry King’s College London, Spring 2017

Definitions

The matrices o#, ¥ for p = 0,1, 2,3 are called Pauli matrices for the metric n*¥ if

ota? 4+ oot = 2pH1, (1)
ata” + "ot =21, (2)

A representation of these matrices for mostly minus signature n = diag(+———) is

1 0 0 1 0 —1 1 0
0 _ 1_ 2 _ 3 _
P=() =G =00) oo h) e
0 = oY, gl =—0', fori=1,23. (4)
Questions
1. Show that

= (o %) )
are Dirac matrices, i.e. they satisfy {y*,~+"} = 2n*"1.
2. Show that 6/ = —ea*Te, where € = io? = ( ° §).
3. Show that tr(c*a") = 2nH”.

4. We define

1 1
o — Z(O.,Lta.u _ UV5"“), G = 1(5#0-11 — 51’0-#)' (6)

Show that tr(c*”) =0 and tr(e*”) = 0.
5. Show that (6"”€)" = o€ and (6"¢)" = dMVe.

6. The six matrices 0#”€ are symmetric, but there are only three linearly independent
2 x 2 symmetric matrices. Therefore, there must be three independent linear
relations between the o#”¢ or equivalently between the ¢#*¥. Find them.

7. Compute o#cg”o” and cHo”c"”.

8. (Fierz identities) Find identities of type

l l
O'ng'gﬁ- + O';dO'ZB = ZMaﬁNa,B' (7)
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