MATHA425 Quantum Field Theory Solutions 4

{77} = 20" = {v*, 7} = 26",.

> Y% = — 77 + 2617,
=YY — 20% ;a + 26% A7,
= 7", 77] =2(8% A7 — 6% p7a)-
So

[V, Yoal =2(0% oy — 0¥ 27,)
and  [Y*, 7%, — Y72 =4(0¥ A7, — 0¥ ,7a).

Multiplying by %, we can write as

i[y", _% (Y25 Yol :%(5u>\’7p — ¥ p70),
ie. i[y*, 2] :%(5“)\% — 6" 7).

where
Z)\p = _%Z[’Y)\)Pyp]

(Sorry about sign mistake in question.)
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For the second part, it’s best to do for each p in turn:

Y240 =i Oy 230 = —in 091424097 = i041404243
= — 79791293 = —%9% = {4,740} =0,
7y —17071727371 S e e e e e e e

— i7"’ = =410 = {4541 =0,

It is clear that the other two calculations will be similar.

. N.B. Of course the question was wrong-should have said (7°)?2 = 1, (v*)? = -1,
i=1,23.
FOin? = — 4012433 — 5.3
O ® = — AOqla22a3 — A0N1A23.2 ;5.2

{'7;“ ’YV} = 2wl = YV + NV = 2N 14,

1



where 14 is the 4-dimensional identity matrix, usually not written explicitly. Taking
the trace, and using tr(AB) = tr(BA), trly = 4, we get

tr[yu ] = 4
Now

VYo Yo Vo = = V¥ ¥p Vo + 2NuYp Vo
=YY VYo — 2Mup VYo + 2N Yp Vo
== NV Yo Yu + 2wV Vp — 2Mup Vv Yo + 20 Yo Vo
= VYo VYo + VYo YoYu =2Mus YoV — 2Mup Vo Yo + 20 YpYor-

Taking the trace and using

tr ['71/ 7p'707u] = tr[7u7U7p'7a] ;

together with tr[y,y, = 47,,, we find

tr[7u7v7p70] = 4[77;“/77;70 — NupTve + 77;w77up]



