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6. Calculate the decay rate of A → B + C in the frame in which A has
momentum ~PA, using the expression

ΓA(~PA)→B+C =
∫ ∫

d3PBd3PC

(2π)2

δ4(PA − PB − PC)

2P 0
A2P 0

B2P 0
C

|M(PA, PB, PC)|2

and show that the result is related to the decay rate in the rest frame by

ΓA(~PA)→B+C =
mA

EA

ΓA(rest)→B+C

7. Show that
(a) γµ 6 pγµ = −2 6 p (1)

(b) γµ 6 p 6 qγµ = 4p.q (2)

(c) γµ 6 a 6 b 6 cγµ = −2 6 c 6 b 6 a (3)

8. Show that
(a) Tr(6 a 6 b) = 4a.b (4)

(b) Tr(6 a) = Tr(6 a1 6 a2... 6 a2n+1) = 0 n = 0, 1, ... (5)

(c) Tr(γ5) = Tr(γ5γ
µ) = Tr(γ5γ

µγν) = Tr(γ5γ
µγνγρ) = 0 (6)

(d) Tr(γ5γ
µγνγργσ) = −4iǫµνρσ (7)

where γ5 = iγ0γ1γ2γ3 and ǫ0123 = 1 and it is antisymmetric in all its indices.
9. Show that

2∑
s=1

u(p, s)ū(p, s) =6 p + m;
2∑

s=1

v(p, s)v̄(p, s) =6 p − m (8)

wher u(p, s), v(p, s) represents the positive enregy solution and negative en-
ergy solution respectively and p, s repesent their momentum and spin.

10. Evaluate
∑2

s=1

∑2
s′=1 |ū(p, s′) 6 au(q, s)|2 in terms of p, q and a.
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