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page 4 b − 9 1967 1962

Chapter 2

Anchor ± Lines Wrong Correct

eqn (2.31) 1√
2

(

1 −1

1 1

)

1√
2

(

1 1

−1 1

)

eqn (2.189) (/pP
−m) γ0 u(−h)(pP) = 0 (/p−m) γ0 u(−h)(pP) = 0

eqn (2.276) +1 following eqn (2.276) following eqn (2.278)

eqn (2.361) −1 transform as transform as (normal ordering is

implicitly assumed)

eqn (2.378) −1 a parity transformation a passive parity transformation

eqn (2.385) −1 The transformation The active transformation

eqn (2.404) −1 The transformation The active transformation

eqn (2.408) −1 transform as transform as (normal ordering is

implicitly assumed)

eqn (2.414)
(

V ab
µ − Aab

µ

)

W µ† (

V ba
µ − Aba

µ

)

W µ†

eqn (2.414)
(

V ba
µ − Aba

µ

)

W µ
(

V ab
µ − Aab

µ

)

W µ

eqn (2.416) −1 a time reversal a passive time reversal

eqn (2.416) xµT = (−x0,~x) = xµ xµT = (−x0,~x) = −xµ
eqn (2.424) −2 the transformation the active transformation
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eqn (2.434) (Sab)
T = −ξa∗T ξbT ψb ψa =

−ξa∗T ξbT Sba

(Sab)
T = ξaT ξ

b∗
T ψa ψb =

ξaT ξ
b∗
T Sab

eqn (2.435) (V µ
ab)

T = −ξa∗T ξbT ψb γµ ψa =
−ξa∗T ξbT V

ba
µ

(V µ
ab)

T = ξaT ξ
b∗
T ψa γµ ψb =

ξaT ξ
b∗
T V ab

µ

eqn (2.436) (T µν
ab )

T = ξa∗T ξbT ψb σµν ψa =
ξa∗T ξbT T

ba
µν

(T µν
ab )

T = −ξaT ξb∗T ψa σµν ψb =
−ξaT ξb∗T T ab

µν

eqn (2.437) (Aµ
ab)

T = −ξa∗T ξbT ψb γµ γ
5 ψa =

−ξa∗T ξbTA
ba
µ

(Aµ
ab)

T = ξaT ξ
b∗
T ψa γµ γ

5 ψb =
ξaT ξ

b∗
T Aab

µ

eqn (2.438) (Pab)
T = ξa∗T ξbT ψb γ

5 ψa =
ξa∗T ξbT Pba

(Pab)
T = ξaT ξ

b∗
T ψa γ

5 ψb =
ξaT ξ

b∗
T Pab

eqn (2.439) Wµ
T−→ −ξWT W µ† Wµ

T−→ ξW∗
T W µ

eqn (2.440) ξa∗T ξbT ξ
W
T

(

V ab
µ −Aab

µ

)

W µ† +

ξaT ξ
b
T

∗
ξWT

∗ (
V ba
µ − Aba

µ

)

W µ

ξaT ξ
b∗
T ξW∗

T

(

V ab
µ − Aab

µ

)

W µ +

ξa∗T ξbT ξ
W
T

(

V ba
µ −Aba

µ

)

W µ†
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eqn (2.454) −1 transform as transform as (normal ordering is

implicitly assumed)

eqn (2.454) (Sab)
CPT = −ξa∗CPT ξ

b
CPT ψa ψb =

−ξa∗CPT ξ
b
CPT Sab

(Sab)
CPT = ξaCPT ξ

b∗
CPT ψb ψa =

ξaCPT ξ
b∗
CPT Sba

eqn (2.455) (V µ
ab)

CPT = ξa∗CPT ξ
b
CPT ψa γµ ψb =

ξa∗CPT ξ
b
CPT V

µ
ab

(V µ
ab)

CPT =
−ξaCPT ξ

b∗
CPT ψb γ

µ ψa =
−ξaCPT ξ

b∗
CPT V

µ
ba

eqn (2.456) (T µν
ab )

CPT =
−ξa∗CPT ξ

b
CPT ψa σµν ψb =

−ξa∗CPT ξ
b
CPT T

µν
ab

(T µν
ab )

CPT =
ξaCPT ξ

b∗
CPT ψb σ

µν ψa =
ξaCPT ξ

b∗
CPT T

µν
ba

eqn (2.457) (Aµ
ab)

CPT =
ξa∗CPT ξ

b
CPT ψa γµ γ

5 ψb =
ξa∗CPT ξ

b
CPT A

µ
ab

(Aµ
ab)

CPT =
−ξaCPT ξ

b∗
CPT ψb γ

µ γ5 ψa =
−ξaCPT ξ

b∗
CPT A

µ
ba

eqn (2.458) (Pab)
CPT =

−ξa∗CPT ξ
b
CPT ψa γ

5 ψb =
−ξa∗CPT ξ

b
CPT Pab

(Pab)
CPT =

−ξaCPT ξ
b∗
CPT ψb γ

5 ψa =
−ξaCPT ξ

b∗
CPT Pba

eqn (2.458) +1 Since all the covariant bilinears

are left invariant by a CPT

transformation, apart for a

possible irrelevant phase (which

is the same for the vector and

axial currents), any possible

interaction Lagrangian is

invariant under CPT, in

agreement with the CPT

theorem, which says that CPT is

a symmetry of any relativistic

local field theory.

Choosing ξaCPT = ξbCPT, CPT

transforms each covariant

bilinear into its Hermitian

conjugate, with a minus sign for

V µ
ab, A

µ
ab and Pab. Since an

interaction Lagrangian

containing a covariant bilinear

must contain also its Hermitian

conjugate (the Lagrangian is

Hermitian), it is invariant under

CPT. The minus sign in the

transformation of V µ
ab, A

µ
ab and

Pab is compensated by a

corresponding minus sign in the

transformation of the fields to

which they are coupled.

The invariance under CPT of

any interaction Lagrangian

containing a covariant bilinear is

in agreement with the CPT

theorem, which says that CPT is

a symmetry of any relativistic

local field theory.
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eqn (2.487) |f(p, h)〉 = 1
2EV

a(h)†(p) |0〉 ,
|̄f(p, h)〉 = 1

2EV
b(h)†(p) |0〉

|f(p, h)〉 = 1√
2EV

a(h)†(p) |0〉 ,
|̄f(p, h)〉 = 1√

2EV
b(h)†(p) |0〉

Chapter 3
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eqn (3.44)
This equation is obviously wrong.

Erase the equation and the corresponding sentence.

eqn (3.122)

∑

k

[

Ik
(

Ik + 1
)

−
(

Ik3
)]

v2k
2
∑

k

(

Ik3
)

v2k

∑

k

[

Ik
(

Ik + 1
)

−
(

Ik3
)2
]

v2k

2
∑

k

(

Ik3
)2
v2k

eqn (3.192) Aµ → A′
µ = Aµ − 1

e
∂µϕ(x) Aµ → A′

µ = Aµ −
1

e
∂µϕ(x)

eqn (3.199) +1 ε
(0)
µ (p) · p = ω ε(0)(p) · p = ω

eqn (3.199) +2 ε
(1)
µ (p) · p = ε

(2)
µ (p) · p = 0 ε(1)(p) · p = ε(2)(p) · p = 0

eqn (3.199) +2 ε
(3)
µ (p) · p = −ω ε(3)(p) · p = −ω

eqn (3.204) mW m2
W

eqn (3.205) mW m2
Z

Chapter 4
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eqn (4.22)
(

cosϑ eiω1 sinϑ ei(ω2+η)

− sinϑ ei(ω1−η) cos ϑeiω2

) (

cos ϑeiω1 sinϑ ei(ω1+η)

− sinϑ ei(ω2−η) cosϑ eiω2

)

eqn (4.23)

(

ω1 0
0 ω2

) (

eiω1 0
0 eω2

)

eqn (4.62) W 13 = W 13(ϑ13, η13) =

D1(η13)R
13D1†(η13)

W 13 =
W 13(ϑ13, η13 − η12 − η23)

eqn (4.78) −1 η13 η13 − η12 − η23

eqn (4.108) +1 One can parameterize the

mixing matrix as a product of

the type in eqn (4.65) with

W ab(ϑab = π/2, ηab) on the

extreme left or the extreme right.

Using

If W ab(ϑab = π/2, ηab) is on the

extreme left or on the extreme

right of the product in eqn (4.45)

which parameterizes the mixing

matrix, using

eqn (4.78) δ13 = −η13 δ13 = −η13 + η12 + η23

eqn (4.117) +1 eqn (4.115) eqn (4.116)
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eqn (5.20) g
(νe)
1 = g

(ν̄e)
2 g

(νe)
1 = 1 + g

(ν̄e)
2

eqn (5.21) g
(νe)
2 = g

(ν̄e)
1 g

(νe)
2 = g

(ν̄e)
1 − 1

eqn (5.37) +2 T th
e = 10.92GeV E th

ν = 10.92GeV

eqn (5.50) Aπ−→ℓ−ν̄ℓ Aūd→ℓ−ν̄ℓ

eqn (5.50) uν(pν) γρ
(

1− γ5
)

vℓ(pℓ) uℓ(pℓ) γρ
(

1− γ5
)

vν(pν)

eqn (5.51) vu(pu) γ
ρ
(

1− γ5
)

ud(pd) →
1

mπ

〈0|hρW (0)|π−(pπ)〉
vu(pu) γ

ρ
(

1− γ5
)

ud(pd) =
〈0|hρW (0)|ū(pu), d(pd)〉 →
〈0|hρW (0)|π−(pπ)〉

eqn (5.51) +2 The factor 1/mπ serves to keep

the dimensions right (the

left-hand side has dimension of

energy, the current hρW has

dimension of E3, and the

one-pion state has dimension of

E−1, with the normalization

〈π−(pπ)|π−(p′π)〉 =
(2π)32Eπδ

3(~pπ −~p′π) as the

one-fermion state in

eqn (2.234)).

Note the change of dimensions

in Eq. (5.51): the left-hand side

has dimension of energy E,

whereas the right-hand side has

dimension of E2 (the current hρW
has dimension of E3, and each

one-particle state of a fermion or

a boson has dimension of E−1).

In this way, the amplitude

acquires the correct dimension

of E needed in eqn (E.44) for a

two-body decay rate.

eqn (5.54) uν(pν)
/pπ
mπ

(

1− γ5
)

vℓ(pℓ) uℓ(pℓ) /pπ
(

1− γ5
)

vν(pν)

eqn (5.55)
mℓ

mπ
uν(pν)

(

1 + γ5
)

vℓ(pℓ) mℓ uℓ(pℓ)
(

1 + γ5
)

vν(pν)

eqn (5.83) −vρ†(x) −vρ†W (x)

eqn (5.84) −aρ†(x) −aρ†W (x)

eqn (5.86) vρ†(0) vρ†W (0)

eqn (5.124) 1− Q2

6
〈(rNi )2〉 GN

i (0)− Q2

6
〈(rNi )2〉

eqn (5.147) −1 Erase “in the laboratory frame”.

eqn (5.147)

eqn (5.154)

eqn (5.187)

pNi
pN

eqn (5.151) 1
4

(

1 +
Q2

4m2
N

)

G2
P 4

(

1 +
Q2

4m2
N

)

G2
P
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eqn (5.160) −G
2
F |Vud|2m2

N

4π

G2
F |Vud|2m2

N

4π

eqn (5.187) +2 AZN , BZN , and CZN AN , BN , and CN

eqn (5.256) FZN
1,Q FZN

1,q

eqn (5.257) FZN
2,Q = 2 xFZN

1,Q FZN
2,q = 2 xFZN

1,q

eqn (5.258) FZN
3,Q FZN

3,q

Chapter 6
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eqn (6.1) LαL L′
αL

eqn (6.69) 1
2
iγµ νL

1
2
i/∂ νL

page 208 t + 5 [532,79,79,408] [532,79,N1,408]

New Reference:

[N1] P. Langacker, M.-X. Luo,

Phys. Rev. D44, 817, 1991.

eqn (6.206) ν ′†L M
L∗ C ν ′∗L ν

′†
L M

L∗ C ν ′∗
L

eqn (6.210) ν ′†L W
T
L M

LWL C ν ′∗L ν
′†
L W

T
L M

LWL C ν
′∗
L

eqn (6.222) +5 M ′ℓ. M
′ℓ
= 0.

page 227 t + 11 [532,79,79,408] [532,79,N1,408]

page 228 b − 2 [814] [N2,N3]

New References:

[N2] G. Lazarides, Q. Shafi, C.

Wetterich, Nucl. Phys. B181,

287, 1981.

[N3] R.N. Mohapatra and G.

Senjanovic, Phys. Rev. D23 165,

1981.

eqn (6.345) n

(

i/
↔
∂ −M

)

n
1
2
n

(

i/
↔
∂ −M

)

n

eqn (6.418) ℓαLγ
ρUαkνkL ℓαLγ

ρUαkνkLW
†
ρ

eqn (6.418) ℓLγ
ρU nL ℓLγ

ρU nLW
†
ρ
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eqn (7.95) exp

[

(L/E−〈L/E〉)2
2σ2

L/E

]

exp

[

− (L/E−〈L/E〉)2
2σ2

L/E

]

eqn (7.97) +6 eqn (7.70) eqn (7.93)

eqn (7.113)

twice
∆m2 ∆m2

kj

eqn (7.156) +2
(

∑

j≤NA1

∑

k>NA
ℑm . . . −2

(

∑

j≤NA1

∑

k>NA
ℑm . . .

Chapter 8
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eqn (8.29) −2 MP
αk or MD

αk MP
αk and MD

αk

eqn (8.77) +3 σI
t & σI

p σI
t & σI

x

page 309 t + 3 eqn (8.115) eqn (8.114)

eqn (8.144)

twice
∆m2 ∆m2

kj

Chapter 9
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eqn (9.1) GF G2
F

eqn (9.2) GF G2
F

eqn (9.157) ~σM = U †
M~σF UM = HM ~σM = U †

M ~σF UM

Chapter 10

Anchor ± Lines Wrong Correct

eqn (10.70) −3 as an effectively incoherent sum as effectively incoherent sums

Chapter 11

Anchor ± Lines Wrong Correct

eqn (11.67) Rmulti-GeV
µ/e Rsub-GeV

µ/e

Chapter 12

Anchor ± Lines Wrong Correct

eqn (12.13) −2 Neglecting the small recoil

energy of the neutron, the

The
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page 476 b− 9 ∆m2
31 & 103 eV2 ∆m2

31 & 10−3 eV2

Chapter 14
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eqn (14.2) G2
F m

5
e G2

F

eqn (14.7) G2
F m

5
e G2

F

eqn (14.8) G2
F m

5
e G2

F

eqn (14.16) G2
F m

5
e G2

F

Chapter 15
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eqn (15.14) νe + p→ n + e− νe + n→ p + e−

eqn (15.15) ν̄e + n→ p+ e+ ν̄e + p→ n + e+

eqn (15.21)

√

1− m2

2E2

√

1− m2

E2

Chapter 16
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eqn (16.40) ≡ =

eqn (16.190) +1 T T χ-dec
χ = T χ-dec

γ at the

decoupling

T χ-dec
χ = T χ-dec

γ

eqn (16.213) +6 because Tγ is the monopole

moment of the temperature:

Tγ =
∫

Tγ(θ, φ) Y
m
ℓ

∗(θ, φ) dcos θ dφ.

because Y 0
0 = 1/

√
4π and

Tγ = 1
4π

∫

Tγ(θ, φ) dcos θ dφ.

eqn (16.223) +2 the wavelength of each Fourier

mode

the amplitude of each

wavelength

Chapter 17
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eqn (17.23) 2.3× 104Ω0
M 1.2× 104Ω0

M

eqn (17.49) −9 2He 2H

eqn (17.70) +6 an upper limit a lower limit
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eqn (A.19) ǫijk ǫℓmn =

∣

∣

∣

∣

δiℓ δim δin
δjℓ δjm δin
δkℓ δkm δkn

∣

∣

∣

∣

ǫijk ǫℓmn =

∣

∣

∣

∣

δiℓ δim δin
δjℓ δjm δjn
δkℓ δkm δkn

∣

∣

∣

∣

eqn (A.105) σ0k
D = i αk

D = i

(

σk 0
0 −σk

)

σ0k
D = i αk

D = i

(

0 σk

σk 0

)

Appendix B
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eqn (B.17) gαρ (ΛT )ρ
µ
gµν Λ

ρ
ν = δαν gαρ (ΛT )ρ

µ
gµν Λ

ν
σ = δασ

Appendix C

Anchor ± Lines Wrong Correct

eqn (C.11) [ψr(t,~x , πs(t,~y]± =
i δrs δ

3(~x−~y)
[ψr(t,~x) , πs(t,~y)]± =
i δrs δ

3(~x−~y)
eqn (C.12) [ψr(t,~x , ψs(t,~y]± =

[πr(t,~x , πs(t,~y]± = 0
[ψr(t,~x) , ψs(t,~y)]± =
[πr(t,~x) , πs(t,~y)]± = 0
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page 693 [731] and [732] are the same
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