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Errata

1. Page 5, line 9: replace “it absolute minimum” by “its absolute minimum”
2. Page 7, eq. (2.31): replace the last line by

= ∂µ





2
∑

i,j=1

εijφj(x)
∂L(x)

∂∂µφi(x)



 = 0,

3. Page 9: replace eq. (2.41) by

E =
1

2c2

∑

k

[

|∂tφ̃k|2 + ω2
k|φ̃k|2

]

,

4. Page 9: replace eq. (2.42) by

ω2
k

c2
= |k|2 + µ2.

5. Page 9: replace eq. (2.43) by

φ̃k = c

√

h̄

2ωk

(

Ak +A†
−k

)

, ∂tφ̃k = −ic
√

h̄ωk

2

(

Ak −A†
−k

)

.

6. Page 9: replace eq. (2.48) by

h̄ωk =

√

c2h̄2(k2 + µ2)

7. Page 10: replace eqs. (2.50-51) by

Ak|{Nq}〉 =
√

Nk |{Nq − δk,q}〉
A†

k|{Nq}〉 =
√

Nk + 1 |{Nq + δk,q}〉.

8. Page 10: replace eq. (2.58) by

k · x = ωkt− k · r,

9. Page 15: replace eq. (3.13) by

∫

dq Sk,q S∗
p,q = δ(k − p).
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10. Page 15: replace eq. (3.14) by

δ(Ek −Ep)[Fk,p −F∗
p,k] = −2πiδ(Ek −Ep)

∫

dq δ(Ek −Eq)Fk,qF∗
p,q.

11. Page 18, eq. (3.30): replace the last line by

δ(q1 + q2 − q′
1 − q′

2)δ(v1 · (q1 − q′
1) + v2 · (q2 − q′

2)).

12. Page 23: replace eq. (3.61) by

φ(as)(x, t) =
1

√

(2π)3

∫

dk√
2Ek





2
∑

i=1

ψpi
(k) e−ik·x +

n
∑

j=1

ψ∗
kj

(−k) eik·x



 .

13. Page 24: replace eq. (3.72) by

φ(r, t) = φ(as)(r, t) +

∫

dt′
∫

dk eik·r∆̃(k, t− t′)
1

(2π)3

∫

dr′ e−ik·r′

J(r′, t′)

= φ(as)(x) +

∫

d4x′ J(x′)
1

(2π)3

∫

dk eik·(r−r′)∆̃(k, t− t′),

14. Page 25: replace eq. (3.74), the following sentence, and eq. (3.75) by

1

(2π)3

∫

dk eik·r∆̃(k, t)

= −
∫

dk

(2π)4
eik·r 1

2Ek

∫ +∞

−∞

dω

[

e−i(Ek+ω)t

ω + iε
+
ei(Ek+ω)t

ω + iε

]

=

∫

d4k

(2π)4
e−ik·x 1

2Ek

[

1

Ek − k0 − iε
+

1

Ek + k0 − iε

]

,

where we have defined k0 = Ek + ω in the first term, k0 = −Ek − ω in
the second one, and k = (k0,k). This gives

1

(2π)3

∫

dk eik·r∆̃(k, t) =
1

(2π)4

∫

d4k e−ik·x 1

m2 − k2 − iε
≡ ∆(x)

15. Page 26, line 1: replace “the integral in” by “the integral is”
16. Page 34, eq. (4.18) and following: the arguments of T are three-vectors

(boldface), not four-vectors.
17. Page 34: replace eq. (4.19) by

T (k1,k2; p1,p2) =
λ

√

4Ep1
Ep2

1
√

(2π)32Ek1

√

(2π)32Ek2

.

18. Page 39: replace eq. (4.43) by

Mij −M∗
ji = i

∑

f

∫

dφnf
(Pi; k

f
1 , . . . , k

f
nf

)MifM∗
jf ,
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19. Page 39: replace eq. (4.45) by

iλ2

∫

dφ2(Pi; k1, k2) =
iλ2 |k1|
16πEk1

,

20. Page 40: replace eq. (4.46) by

−i d4q

(2π)4
,

21. Page 40: replace eq. (4.47) by

M1loop
2→2 = −i

3
∑

j=1

λ2

2

∫

d4q

(2π)4

[

1

m2 − q2 − iε

1

m2 − (Pj − q)2 − iε

− 1

M2 − q2 − iε

1

M2 − (Pj − q)2 − iε

]

− C,

22. Page 40: replace eq. (4.48) by

M1loop
2→2 = −i λ2

2(2π)4

∫

dq

∫

dq0

[

1

Eq − q0 − iε

1

Eq + q0 − iε

× 1

Eq + 2Ek1
− q0 − iε

1

Eq − 2Ek1
+ q0 − iε

− PV

]

,

23. Page 40: replace eq. (4.49) by

M1loop
2→2 = − λ2

16(2π)3Ek1

∫

dq

Eq

[

1

Eq +Ek1

− 1

Eq −Ek1
− iε

− PV

]

24. Page 41: replace eq. (4.50) by

M1loop
2→2 −M∗1loop

2→2 =
iλ2 |k1|
16πEk1

.

25. Page 49: replace eq. (5.52) by

LWeyl → i(ξ†L σµ ∂
µ ξL + ξ†R σ̄µ ∂

µ ξR) = LWeyl

26. Page 58: replace eq. (6.27) by

Fµν(x)ψ(x) =
i

e
(DµDν −DνDµ)ψ(x) ≡ i

e
[Dµ, Dν ]ψ(x),

27. Page 59, after eq. (6.37): replace the lines from “This equation...” to
“...four-vector function Xν .” by:
“This equation, however, has no solution. This is easily seen by taking
the four-dimensional Fourier transform of eq. (6.37), and observing that
the operator k2gµλ − kµkλ has no inverse, since kλ is an eigenvector with
vanishing eigenvalue”.
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28. Page 61, first line after eq. (6.52): replace “polarization” by “polariza-
tions”

29. Page 62, line 2: replace “particle” by “particles”
30. Page 64, eq. (6.76): replace the last line by

=
e4

16πs

1 + sin4 θ
2

sin2 θ
2

d cos θ,

31. Page 69: replace eq. (7.2) by

τ(N) = 885.7± 0.8 s τ(µ) = (2.19703± 0.00004)× 10−6 s,

32. Page 87: in Section 8.3, the arguments of ε(λ) and Pµν are three-vectors
(boldface), not four-vectors.

33. Page 87: replace eq. (8.34) by

Aµ(x) =
1

(2π)3/2

∫

dk√
2Ek

3
∑

λ=0

[

a(λ)(k)ε(λ)
µ (k) e−ikx + a†(λ)(k)ε(λ)∗

µ (k) eikx
]

,

34. Page 88: replace eqs. (8.37-38) by

[

a(λ)(k), a†(λ
′)(q)

]

= −gλλ′

δ(3)(k − q) (0.1)
[

a(λ)(k), a(λ′)(q)
]

=
[

a†(λ)(k), a†(λ
′)(q)

]

= 0. (0.2)

35. Page 88, first line after eq. (8.38): replace a
(λ)
k by a(λ)(k)

36. Page 88: replace eq. (8.41) and the following sentence by

|k〉 =

∫

dp fk(p) a†(0)(p)|0〉,

where |0〉 is the vacuum state, and fk(p) is a packet function, centered
around p = k.

37. Page 88: replace eq. (8.42) and the following sentence by

〈k|k〉 =

∫

dp dp′ fk(p)f∗
k(p′) 〈0|a(0)(p′)a†(0)(p)|0〉

= −〈0|0〉
∫

dp |fk(p)|2 .

We see that the states generated by a†(0)(p) have negative norm, and must
therefore be removed from the physical spectrum.

38. Page 92: replace eq. (8.64) by

v =

(

v1
v2

)
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39. Page 95: in the footnote, replace ”dimension” with ”dimensions”.
40. Page 106: replace eq. (11.5) by

∑

pol

|M|2 =
G2

F

2
Tr [γµ (1 − γ5) (p/+mµ) γν (1 − γ5) k/2]

× Tr [γµ (1 − γ5) k/1 γν (1 − γ5) k/] .

41. Page 106: replace eq. (11.6) by

∑

pol

|M|2 = 2G2
F Tr [γµ p/ γν k/2 (1 + γ5)] Tr [γµ k/1 γν k/ (1 + γ5)] .

42. Page 113: replace eq. (11.54), the following sentence, and eq. (11.55) by

M(νq → νq) =
g2

16 cos2 θW

1

t−m2
Z

ū(k1)γ
µ(1 − γ5)u(p1) ū(k2)γµ(Vq −Aqγ5)u(p2),

where t = −2p1 · k1, and therefore

∑

pol

|M(νq → νq)|2 =

(

g2

16 cos2 θW

)2
1

(t−m2
Z
)2

2Tr [γµp/1γ
νk/1(1 + γ5)] Tr

[

γµp/2γνk/2(V
2
q +A2

q + 2VqAqγ5)
]

.

43. Page 113: replace eq. (11.56) by

M(ν̄q → ν̄q) =
g2

16 cos2 θW

1

t−m2
Z

v̄(p1)γ
µ(1 − γ5)v(k1) ū(k2)γµ(Vq −Aqγ5)u(p2),

44. Page 113: replace eq. (11.57) by

∑

pol

|M(ν̄q → ν̄q)|2 =

(

g2

16 cos2 θW

)2
1

(t−m2
Z
)2

2Tr [γµp/1γ
νk/1(1 − γ5)] Tr

[

γµp/2γνk/2(V
2
q +A2

q + 2VqAqγ5)
]

.

45. Pages 113-114: replace eqs. (11.58-59) by

∑

pol

|M(νd → µu)|2 =

(

g2 |Vud|
8

)2
1

(t−m2
W

)2

4Tr [γµp/1γ
νk/1(1 + γ5)] Tr [γµp/2γνk/2(1 + γ5)] .

∑

pol

|M(ν̄u→ µd)|2 =

(

g2 |Vud|
8

)2
1

(t−m2
W

)2

4Tr [γµp/1γ
νk/1(1 − γ5)] Tr [γµp/2γνk/2(1 + γ5)] .
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46. Page 114: replace the sentence between eq. (11.60) and eq. (11.61) by
“where s = 2p1 ·p2, we have inserted a factor of 1/4 to average over initial
spin states, and we have assumed fermions to be massless. It is easy to
show that the differences

∑

pol

[

|M(ν̄q → ν̄q)|2 − |M(νq → νq)|2
]

∑

pol

[

|M(ν̄u→ µd)|2 − |M(νu→ µd)|2
]

are linear in the initial parton momentum p2; since s is also linear in p2,
it follows that the parton cross section differences are independent of the
momentum fraction z carried by the initial parton, p2 = zp. Thus, using
eq. (11.48) we find”

47. Page 123: replace eqs. (12.26-27) by

P (νβ → να;U) = P (ν̄α → ν̄β ;U).

P (να → νβ;U∗) = P (ν̄α → ν̄β ;U),

48. Page 124: replace eq. (12.32) by

L∆m2

4E
' 1.27

∆m2(eV2)L(km)

E(GeV)
.

49. Page 129: replace eq. (C.4) by

γµ γα γβ γµ = 4 gαβ


