Physikalisches Institut Exercise 7
Universitit Bonn November 27 2002
Theoretische Physik WS 2002/2003

Exercises on Theoretical Elementary Particle Physics

Prof. H. Dreiner

In the lecture it was shown that when calculating (|M|?) it is useful to know!
> (@(@Tru®)) (a(@Tsu(b)) = Te[D1(H + ma) 1ol 0( o + ma) |-
all spins

There are no spinors on the RHS, so all one is left with is mere matrix multiplications and
taking a trace (that’s great!). Thus it is useful to know various trace- and contraction
theorems. Thus show that

1. Tr[AB|=Tr[BA]

2. Tr[M*AM] =Tr[A]

3. =y = 15Yu(75) 7 With 75 = Fremwapr™y 7Y’
4. Tr[yf.  Aykentt] =0

5. Tr[yt~¥] = dnpt

6. AU+ Vd=2a-0 1

7. vy, =4 1

A A

Yu = —27

"Warning: In Griffiths this formula is called “Casimir’s trick”, but nobody else uses this name.
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Physikalisches Institut Homework 7
Universitit Bonn November 27 2002
Theoretische Physik WS 2002/2003

Exercises on Theoretical Elementary Particle Physics

Prof. H. Dreiner
1. Tr[ySykt. yhen+1] = 0
2. Tr[y°] = 0 (without going to a particular representation)
3. Tr[y>y#4”] = 0 (without going to a particular representation)
4. (optional, for freaks) Tr[y>y#y"v*y?] = diev P
5. (optional, for freaks) Tr[y*v*y*7°] = 4(np** 07 — nHn¥® + nronA)
6. Yy = 4n
Ty Y = =297y
8. wdYhr=-2¢44d

9. For ete” —» ete™ calculate (using Feynman rules for spinors) at tree-level M,

(IM[?), 4| .., o (for the last two you may consider only the ultrarelativistic case).

Note that ete™ — eTe™ contains more diagrams than ete™ — putpu~



