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can be moved as the matrix character s recorded by the component. Thus, £
becames the trace of the product of four 4+ < 4 matrices.

L2 = 3Tr{l k" +m )yl + m)e" ). (6200

whers m 15 the mass of the electron, To evaluate L. we use the race theorems:

6.4 Trace Theorems and Properties of v-Matrices

Recall that the Dirac y-matrices satisfy the commutation algebra
w:lfr'.:ll' g _rl.:_,.u — :g.u-. f{\_:lﬁ
As a consequence, it 15 straightforward to show that the trace of a product of
y-matrices can be evaluated without ever explicitly caleulating a matrix product,
The trace theorems are (using again the notation 2 = v _a®):
Trl =4,

Trace of an odd number of v,’s vanishes,

Triah) = 4u - b,

(622
Triuﬂ!m'r=4![{:-:’?11:'-J]—I'.-J-:'!-l:b-.;."J-—1_::-;1’]{.";-L':I]. . :I
Try, =10,
Tl ysab) =10, (6.23)
Triveabed ) = die ., a®bcd”.

TR.T
where e, = +1(—1) for p.», A, 0 an even (odd) permutation of (), 1.2, 3; and
0 1f two indices are the same,

Other useful results for simplifving trace caleulations are:

{1624

EXERCISE 6.3 Making use of (6.21). prove the trace theorems and the
identities (£.24);

6.5 ¢ p” Seattering and the Process ¢ “e " — u " n
It 1s straghtforward 1o evaluate the tensor associated with the electron vertex.
(6,20, using the trace theorems listed in (6,223 We have

i Trl &'yt ) + Sme” Tel v v ).
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