
Errata

p 3: Table 1.1 The masses of the up and down quarks are inter-changed. The current
estimates of the masses are:

md ≈ 5 MeV and mu ≈ 2.5 MeV .

p 55: There is an error in the indices, a µb µ should be a µbν in

a·b ≡ a µbµ ≡ gµνa µbν ≡ a0b0 − a1b1 − a2b2 − a3b3 = invariant ,

p 56: Question 2.8: The reaction should (of course) read:

p + p→ p + p + p + p .

p 56: Question 2.9: The question should ask for the minimum opening angle; the
maximum opening angle is (rather trivially) π.

p 57: the factor of 1
4 in the last line of Question 2.16 should be removed, i.e. Find

the eigenvalue(s) of the operator Ŝ2
= (Ŝ 2

x+Ŝ 2
y+Ŝ 2

z ), and deduce that the eigenstates
of Ŝ z are a suitable representation of a spin-half particle.

p 78: the mass of the pion in Question 3.1 should be 140 MeV, not 140 GeV.

p 94: in the equation below 4.44, σx px + σx py + σx px should read σx px + σypy +

σz pz.

p 94: in the equation below 4.47, there is a missing uA in the middle expression:

uB =
σ · p
E + m

uA =
1

E + m

(
pz px − ipy

px + ipy −pz

)
uA ,

p122: There is a sign error in the first expression for Aµ it should read A = µ =

(φ,−A).

p124: There should be no minus sign in front of the expression for the fermion
propagator.

p146: The expression forM{〉 should be preceded by a minus sign.

p146: In the matrix in the footnote B22 → B21.
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2 Errata

p159: Question 6.7c, should read:

P̂u↑(p, θ, φ) = u↓(p, π − θ, π + φ) .

p162: In Equation 7.11, the factor Qq should be omitted.

p177: Question 7.2 should be ignored. There was an error in my original solution,
whereby finding a closed form was relatively straightforward - it isn’t!

p177: Question 7.6 should state Q2
0 = 0.71 GeV2.

p184: Just above Equation 8.10, τ is a dimensionless constant and should τ =

Q2/4m2
p, as defined previously.

there is a missing factor of x2. It should read

d2σ

dx dQ2 =
4πα2

Q4

1 − y − m2
px2y2

Q2

 F2(x,Q2)
x

+ y2F1(x,Q2)

 ,
and the start of the following paragraph should state Q2 � m2

px2y2.

p184: In Equation 8.11 there is a missing factor of x2. It should read

d2σ

dx dQ2 =
4πα2

Q4

1 − y − m2
px2y2

Q2

 F2(x,Q2)
x

+ y2F1(x,Q2)

 ,
and the start of the following paragraph should state Q2 � m2

px2y2.

p199: The total length of the HERA collider tunnel is 6.3 km.

p205: In Question 8.7a there is a missing factor of x. It should read

Fep
2 (x) =

4
9

x
[
u(x) + u(x)

]
+

1
9

x
[
d(x) + d(x) + s(x) + s(x)

]
.

p226: Halfway down the page there is a factor of half missing, I3 = 1
2 (nu − nd).

p231: there is a typo in the equation at the bottom of the page:
1
2

[
S2 − S1

2 − S1
2
]
→ 1

2

[
S2 − S2

1 − S2
2

]
.

p261: there is a typo in Equation 10.20 - there is a missing factor of 3 in the
denominator, it should read:

σ(e+e− → hadrons) =
4πα2

3s
× 3

∑
flavours

Q2
q .

p273: Second-to-last paragraph should state κ ≈ 1 GeV/ f m not λ ≈ 1 GeV/ f m

p312: In Figure 12.5, the arrows on the d and νµ are the wrong-way around, only
left-handed chiral states participate in the weak charged-current.



3 Errata

p315: Line four contains a typo, the third reaction should read νµu→ µ+d

p341: There is a typo (p1 → p2) in Equation (13.13), which should read

∆φ12 = (E1 − E2)
[
T −

(
E1 + E2

p1 + p2

)
L
]

+

m2
1 − m2

2

p1 + p2

 L .

This typo is repeated in question 13.1.

p347: In Figure 13.16, the bottom two diagrams should (of course) show a π+.

p362: In question 13.2, there is a spurious 4 in the denominator of the argument of
the sin2(...) in the second equation, it should read

sin2(2θ) sin2
(
∆m2[GeV2]L[GeV−1]

4Eν[GeV]

)
→ sin2(2θ) sin2

(
1.27

∆m2[eV2]L[km]
Eν[GeV]

)
.

The expression in the main text is correct.

p363: Part d) of question 13.9 should be ignored - it is poorly worded. The intention
was to get the student to consider the case where the decay products of the pion
were close to being perpendicular to the direction of the boost. Close to θ∗ ∼ π/2
the transverse momentum is approximately p∗ and the longitudinal momentum is
primarily due to the Lorentz boost.

p366 and 367: the quark contents for the K− and π− are (obviously) wrong. Should
be K−(su) and π−(du).

p370: Second paragraph, the quark content of the D+
s meson should be (cs).

p370: Last paragraph, should state |Vtb|
2 = 1 − |Vtd|

2 − |Vts|
2.

p427: The last matrix element should readM2
LR notM2

RR.

p438: Figure 16.6 has the labels 2ν and 4ν reversed.

p458: Question 16.7 should read µ−νµud.

p498: Question 17.8 the expression for the fields should read:

Aµ =
g′W (3)

µ + gWBµ√
g2

W + g′2
and Zµ =

gWW (3)
µ − g

′Bµ√
g2

W + g′2
,

p541: SM quartic gauge boson vertices: it is incorrectly stated that there are three
quartic vertices, there are in fact four W+W−W+W−, W+W−ZZ, W+W−γγ and
W+W−Zγ


