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The Primordial Density Perturbation
Errata

Updated 23rd May 2011
Previous update 6th February 2011
Changes since last update marked with ***

The following are errata that we know about. In some
places we also give additional sentences, where the text
as it stands would be ambiguous or wrong. Please let us
know if you find any other errors or ambiguities.

Chapter 2

The integral on the right hand side of Eq. (2.32) goes
over the boundary of V, usually denoted by ∂V.

Below Eq. (2.37), replace point in spacetime point by
point in spacetime

In the first line of page 17, replace frame frame by frame

Complete the last sentence of the paragraph containing
Eq. (2.57) by:
... within a cell d3p centered on p.

In line 3 of Section 2.6.2, replace a by a

At the end of the first sentence of the second paragraph
of Section 2.6.2 insert
,from particles whose momentum is within an infinitesi-
mal region d3p centered on momentum p

Chapter 3

In the line after Eq. 3.10, replace ∂xµ/∂x′ν by ∂x′ν/∂xµ

In Section 3.4, paragraph 1, line 7 replace diagonal by
diagonal with elements ±1

In Eqs. (3.41) and (3.42), multiply the right hand side by
−1

Three lines below Eq. (3.47), replace *** enought by
enough

On page 39 replace the content of footnote 7 by:
The homogeneity and isotropy is verified by observation
within a region around us (the observable Universe) and
is usually supposed to hold in some bigger region which
we call simply the Universe. We will use ‘universe’ with-
out the capitalization to denote things different from the
Universe, notably the separate universes of Section 5.3.2.

On page 39, paragraph 2, replace observable Universe by
Universe

Two lines after Eq. 3.81, replace orthogonal by orthonor-
mal

Three lines after Eq. (3.85), replace twice by be half

Chapter 4

In Eq. (4.4), replace f by fa
In the line before Eq. (4.10), replace ρ = 3P by because
we are considering ρ = ρr, which

On page 54, line 14, replace a by 1/a

At the end of Eq. (4.14) replace .. by .

In Eq. (4.28), replace (- by -(

In Section 4.4.3, paragraph 2, lines 4 and 7, replace He4

by 4He

On page 62, eleven lines from the end, replace Λ by ρvac

On the line after Eq. (4.61), replace 11 by 9

Chapter 5

Before Eq. (5.3) replace
average
by
spatial average energy density, which we denote by ρa(t)

Delete the sentence following Eq. (5.3)

On page 73, five lines before the end of Section 5.1.3,
replace δρ by δρ/ρ

On line 1 of page 77, delete observable

In Eq. (5.7), replace eh by e2h

In Eq. (5.8), divide the left hand side by V
Delete the last two sentences of Section 5.4.1

In Eq. (5.13), replace h̃ by 2h̃

Four lines after Eq. (5.13), replace comoving slicing by
comoving threading

Replace the sentence containing Eq. (5.14) by:
The perturbation in the local number of Hubble times
between two generic slices is

δN12(x) = δ

∫ t2

t1

1
a

da

dt
dt = ψ(x, t2)− ψ(x, t1). (1)

In Eqs. (5.17) to (5.19), replace δ̃f(x, t) by δ̃f(x, t̃)

In the second line of Section (5.5.2), replace
From Eq. (5.24),
by
To first order, t̃(x, t − δt(x, t)) = t. Therefore, the time
shift going from a uniform density slice at time t to a
generic slice at time t̃ = t is −δt. Using Eq. (5.14) with
t2 − t1 = δt,

After Eq. (5.23) insert
(From now on we are dropping the tilde on the time co-
ordinate of the generic slicing.)
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Delete the sentence after Eq. 5.26

Replace the sentence before Eq. (5.27) by:
Suppose also that each component has a unique relation
Pa(ρa). Then there are separately conserved quantities

*** In the line after Eq. (5.28), replace i = γ by a = γ

*** In Exercise 5.3, replace Eq. (5.10) by Eq. (5.26)

Chapter 6

In the line before Eq. (6.3), replace
The choice of labeling doesn’t matter.
by
If we allow the index too have either sign and choose
k−n = −kn, the reality of g(x) is equivalent to g∗n = g−n.

After Eq. (6.3) insert
If the k = 0 mode (spatial average) is nonzero, it is ig-
nored in the context of stochastic properties. It can be
absorbed into the background unless it corresponds to
anisotropy.

In the line before Eq. (6.12) delete
determined by the reality condition, to be

In Eq. (6.22), the integral over d3k should not specify the
range 0 to ∞.

In the two lines after Eq. (6.22), replace σ2 by σ2
g

In Eqs (6.32) and (6.33), replace (2π)3 by (2π)6

In Eq. (6.38), replace (2π)−6 by (2π)−9

Multiply the right hand side of Eq. (6.42) by (2π)−3

In the footnote on page 95, replace Pgn by Pgn

Three lines before Eq. (6.64), replace saussian by gaussian

In Eq. (6.64), replace
√

2πσn by 2πσ2
n

In Eq. (6.71), replace ki by ki

After Eq. (6.71), delete where g is gaussian

In Eqs. (6.74) and (6.75), delete the factor 3/5

Two lines after Eq. (6.75), replace 3fNL/5 by 5fNL/3

In Exercise 6.4, replace 3fNL/5 by 5fNL/3

Chapter 8

Page 118. In writing Eq. (8.7) we are taking the polar-
ization tensors to be fixed, as is explained in footnote 2
of Chapter 12

Replace the first 6 lines of page 123 by:
We also expect the right hand sides of Eqs. (8.35) and
(8.36) to be negligible. Then, taking k/aH to be neg-
ligible in Eqs.(8.33) and (8.44) (or more simply, in the
0-0 component of the Einstein equation) we find δ =

−2(Ψ + (aH)−1Φ̇ leading to

In Figure 8.2 replace Mpc 1 by Mpc−1

In Eq. (8.57), replace Ṙ by R

In Exercise 8.3, replace dominated by domination

Chapter 9

In Figure 9.2, replace Mpc 1 by Mpc−1

In Figure 9.2, replace 103 by 10−3

In Figure 9.2, replace 104 by 10−4

In the paragraph below Eq. (9.30) replace Eq. (9.28) by
Eq. (9.29)

In Eq. (9.32), replace m by M

Three lines after Eq. (9.35), replace ‘the the’ by ‘the’

Chapter 10

On page 157 replace Eq. (10.17) and the preceding line
by:
corresponds to Fourier modes with wavelength

∆θ = 2π/`.

This is the angular scale in the sky, explored by a given
`.

In Eq. (10.42), replace 1/5 by −1/5

Three lines below Eq. (10.46), replace k < kvl by k > kvl

In Eq. (10.56), delete the factor 4π

In Example 10.2, replace θ by Θ

Chapter 11

In the line before Eq. (11.8), replace p/a(η) by pa(η)

In Eq. (11.39), delete the factor 2

On the right hand side of Eq. (11.45), replace U ′ by U

In the last line of page 180, delete the first appearance of
±2

In the last line of page 180 delete the notation

In the line after Eq. (11.55), replace C[Θ(n] by C[Θ(n)]

Four lines before Eq. (11.65), replace θ by Θ

Chapter 12

In line 1 of page 191, replace =b by = B.
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In Eq. (12.15), replace 3 by 6

In last line of page 201, replace Eqs. (11.61) and (11.61)
by Eqs. (11.60) and (11.61)

In Eq. (12.33), replace 4 by 16

Divide the right hand side of Eq. (12.37) by 4

Chapter 13

At the end of Section 13.2.2 insert this paragraph:
In writing the Hamiltonian equations (13.15)-(13.17), we
assume that the equations pn = ∂L/∂q̇n can be solved to
give q̇n(q1, p1, q2, . . . , t) as functions of independent vari-
ables pn. If that is not the case, there are constraint
equations relating the pn. The system of harmonic oscil-
lators is obviously unconstrained, and since this will be
our only detailed application of the Hamiltonian formal-
ism we will ignore the issue of constraints.

*** Multiply the first term of Eq. (13.49) by −1.

Chapter 14

Labeling of scalar fields: in this chapter they are denoted
variously as φn, φi and φa. A consistent notation φn

throughout would be preferable.

*** replace the two sentences after Eq. (14.9) by
Without the last term this has the two symmetries, UA(1)
with q1 = 1 and q2 = 0 and UB(1) with q1 = 0 and q2 = 1,
and the full symmetry is UA(1) ⊗ UB(1). Including the
last term it has the single symmetry UC(1) with q1 = 1
and q2 = −2.

*** In line 7 of the paragraph after Eq. (14.18), replace
N ×N matrices T̂n by three N ×N matrices T̂a

In the line before Eq. (14.23), delete consider

In line 9 of page 235, replace components by component

In the line after Eq. (14.29), replace
√

2 by
√

2λ

After Eq. (14.31), replace 〈φ2〉 by 〈φ〉2

In the fourth line before the end of page 239, delete at

In the second line before the end of page 239, replace λa

by λ

In the second line before the end of page 239, replace φ
by φn

In Eq. (14.39), replace +V by −V
In the penultimate paragraphs of Section 14.7, replace
spacetime by spacetime position

In the second and third lines of Section 14.8, delete
As with the global case, the complex field (or fields)
whose vev spontaneously breaks a gauge symmetry.

The notation F 2
µν , introduced in Eq. (14.53), means

FµνF
µν

*** The notation (∂µχ)2, introduced in Eq.(14.54) means
(∂µχ)(∂µχ)

The notation W 2
µν , introduced in Eq. (14.55), means

WµνW
µν

The notation (W i
µ)2, introduced in Eq (14.56), means

W i
µW

iµ

In Exercise 14.7, replace supersymmetry breaking by
spontaneous symmetry breaking

Chapter 15

*** In the line before Eq. (15.9) replace (15.7) by (15.8)

Replace
Eq. (15.9)
by
∂Ĥ
∂q̂n

= −i[Ĥ, p̂n], ∂Ĥ
∂p̂n

= i[Ĥ, q̂n].

*** Complete the paragraph containing Eq. (15.9) in the
following way:
... appear has in general to be specified. For this reason
one has in general to be careful about the definition of
the derivatives ∂/∂q̂n and ∂/∂p̂n acting on an operator.
We will not pursue this question, since we perform cal-
culations only for the system of harmonic oscillators for
which there is no ambiguity.

On page 251, from the heading Discrete symmetry to
the end of the Section, replace Û by V̂

*** The expression (15.22) for Ĥ should be multiplied
by ω

After Eq. (15.39) replace
Since the vacuum ..... pressure is −〈V 〉
by
Using Eq. (13.32), a similar calculation for the pressure
gives 〈P 〉 = 1

3 〈ρ〉. These vacuum contributions to ρ and
P have to be ignored to get a viable cosmology. Note that
they cannot be absorbed into the cosmological constant,
which has P = −ρ. The discrepancy between the vac-
uum contributions and the cosmological constant arises
because the cutoff ΛUV on 3-momentum breaks Lorentz
invariance,

In the third line from the end of Section 15.4.3, replace
through by ‘defined through’

On page 260, eleven lines from the bottom, replace eiqψ

by eiqψλ

On page 261, one line before the end of Section 15.6,
replace e−iqR by e−iqRλ

On page 261, one line before the end of Section 15.6,
replace eiqR by eiqRλ.

On page 261, on the last line of Section 15.6, replace eiq
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by eiqλ

*** On the line before Eq. (15.62), replace Eq. (15.36) by
Eq.(15.29)

In the second and third lines after Eq. (15.62) replace the
late-time occupation number by the expectation value of
the late-time occupation number

In line 2 of page 265, replace some the by some of the

** In line 2 of page 266, delete the factor 2.

After Eq. (15.68), replace φ� mχ by
√
gφ� mχ

After Eq. (15.69), replace (13.38) by (15.68)

*** In the footnote on page 266, replace g2 by g

*** In exercise 15.1 replace classical expression (13.7) by
(15.8) (using Eq. (15.7)).

*** In exercise 15.2, replace [â†, â] = 1 by [â, â†] = 1

*** In exercise 15.5 replace the late-time occupation num-
ber by the expectation value of the late-time occupation
number

Chapter 16

On page 270, the paragraph before Eq. (16.1) should con-
tinue as follows:
so are the similarly-defined products QH and QHc.

At the end of the paragraph containing Eq. (16.1), insert
Extending the notation of Eq. (15.57), the gauge invari-
ant kinetic term for L is L∗ 6DL ≡ L∗

i 6DLi, and similarly
for Q.

In Eqs. (16.4) and (16.23), the sign in front of the term
containing yu should be minus instead of plus

In Eq. (16.27), replace 10−2 by 10−6

In the middle of page 283, replace 100 eV by 10−2 eV

Chapter 17

In the line after Eq. (17.5), replace as in Eq. (15.53) by
as in Section (15.6.1)

Two lines after Eq. (17.11), replace eiθφ by eiθφ

Eq. (17.12), and the sentence containing it, should be at
the end of the paragraph not at the beginning.

In the line after Eq. (17.15), replace m2
χ1

+m2
χ1

by m2
χ1

+
m2

χ2

In Eq. (17.26), the final M4
S should be M2

S .

Chapter 18

*** In line 5 page 310, complete the sentence in the fol-
lowing way:
... more than enough to remove any conflict with obser-
vation.

*** In line 17 page 311 replace anisotropy by isotropy

** In line 18 page 311 replace homogeneity by inhomo-
geneity

On page 312, line 6, replace known to exist only by only
known to exist

*** In Eq. (18.7) replace ent by entry

*** In the line after Eq. (18.15) replace (13.56) by (13.57)

*** Two lines after Eq. (18.25) replace ä > 1 by ä > 0

*** In the second line of Section 18.6.2, replace
(solutions of Eq. (13.57))
by
(solutions of Eq. (13.57) with H given by the Friedman
equation)

*** In Fig. 18.4 caption, replace (18.35) by (18.34)

*** Three lines after Eq. (18.39) replace m2
χ by mχ

In the line before Eq. (18.40), replace Eq. (18.35) by
Eq. (18.34)

*** In Ex. 18.5 replace
Use your solution for φ to calculate the time at which
inflation ends
by
Use your solution for φ to calculate H(t) and hence a(t)

*** In Ex. (18.6) replace (18.35) by (18.34)

Chapter 19

Page 326: in the last line of the first paragraph, replace
is called the by as

Chapter 20

*** Three lines before Eq. (20.1) replace Vn by Vn ≡
∂V/∂φn.

*** After Eq. (20.7) insert
(We defined Vnm ≡ ∂2V/∂φn∂φm.)

*** [No change the last 2 sentences of page 334 now —
see Supplementary Material]
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Chapter 21

On page 345, line 9, replace the MSSM by its extensions

On page 375, line 7, replace applies by still applies

Chapter 23

On page 378, footnote 5, replace we absorb the vacuum
fluctuation into the potential by we ignore the vacuum
fluctuation

Chapter 24

*** In Eq. (24.6) delete (2π)3

*** In Eq. (24.6) replace t by η

*** On the left hand side of Eq. (24.10) insert (2π)3

*** Before Eq. (24.15) replace φ by δφ

*** In Eq. (24.18) and the following line replace Ĥ by H

At the beginning of paragraph 2, Section *** 24.3.2, re-
place
except where stated
by
defined by D = 0 where D is defined by *** Eq. (8.8).
(This generalizes to all scales the super-horizon definition
of ‘flat slicing’ given after Eq. (5.14).)

Divide the right hand sides of Eqs. (24.30) and (24.31)
by M2

Pl

Multiply the right hand side of Eq. (24.43) by −1/3.

Delete the sentence after Eq. (24.47)

Insert a full stop at the end of the paragraph containing
Eq. (24.47)

In line 3 of Section 24.5.1, replace Section 24.3.1 by Sec-
tion 24.1.3

Eq. (24.53) and the sentence after it should appear im-
mediately after Eq. (24.50)

In line 3 of Section 24.7, replace horizon entry by horizon
exit

In Eq. (24.29), delete the factor 1/2.

*** In Ex. 24.3 replace φmax > H by φmax < H

Chapter 25

In Eq. (25.9), replace M−1
Pl by M−2

Pl

Multiply the right hand side of Eq. (25.6) by −1

In the line above Eq. (25.10), replace (24.61) by (24.60)

After the sentence containing Eq. (25.17) insert
To make the spatial average of ζ(x) vanish, the second
term should actually be 1

2N
′′[(δφ(x))2 − (δφ)2] (where

the overline denotes the spatial average) and similarly
for higher powers.

Replace Eq. (25.20) by N ′′ = (2ε− η)N ′2

Replace Eq. (25.21) by ζ = N ′δφ+ 1
2 (2ε− η)(N ′δφ)2

Multiply by −1 the right hand sides of Eqs. (25.22),
(25.32) and (25.33), and the equation in the third line
of Section 25.4.3

Replace Eq. (25.24) by 6
5fNL = 3ε− η + ζ∆N + εf

In Eq. (25.25), replace f by (f + 3
2 )

After Eq. (25.25) insert
It can be shown that 0 ≤ f ≤ 5/6, the lower limit cor-
responding to the squeezed configuration k1 � k2 ' k3

and the upper limit to the equilateral configuration k1 =
k2 = k3.

Replace Eq. (25.26) by 3
5fNL(k1, k2, k3) = −n−1

4 +
r
32f(k1, k2, k3)

In the third line of Section 25.4.3, and in Eq.25.33), re-
place (n− 1)/4 by −(n− 1)/4

Replace the first sentence of page 413 by A given location
has displacement ax = aLxL, where x = [1 + ζ+(0)]xL.

On the right hand sides of Eqs. (25.30) and (25.31), re-
place − by +

Multiply the right hand side of Eq. (25.33) by −1

In line 2 of Section 25.4.4, replace horizon entry by hori-
zon exit

Two lines before Eq. (25.37) replace L by L−1

On page 415, line 1, replace bracket by large bracket

Four lines after Eq. (25.55), replace proportional to 1/cs
by of order 1/c2s
In the penultimate line of page 419 replace bispectrum
by calculated bispectrum for k-inflation

In the third line after Eq. (25.58) replace Schr̈odinger by
Schrödinger

Chapter 26

*** After Eq. (26.3) insert
(We defined Ni ≡ ∂N/∂φi.)

*** In Eq. (26.5) replace
∑

i by
∑

ij

*** After Eq. (26.5) replace
these are weighted means of η2

ii. The weighting is differ-
ent from the one in Eq. (20.9)
by
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¯̄η is a weighted mean of ηii. The weighting is different
from the one in Eq. (20.8)

*** After Eq (26.8) insert
(In these expressions a subscript denotes differentiation
with respect to a field, for example Nij ≡ ∂2N/∂i∂j , and
we invoked the slow-roll approximation 3Hφ̇i ' −Vi.) To
evaluate Eq. (26.6) we can take Pζ(k) from observation.
Then, in contrast with .....
(no change in the rest of the sentence)

*** After Eq. (26.9) delete Specializing now to Einstein
gravity

*** Seven lines after Eq. (26.9) delete Specializing further
to the case of light fields

*** Section 26.3, second paragraph: after the first sen-
tence insert
We will assume that the perturbed fields have canonical
kinetic terms.

Multiply the second term of Eq. (26.18) by 1/2.

Divide the right hand side of Eqs. (26.21)–(26.23) by 8.

Four lines after Eq. (26.33) replace than by more than

In Eqs. (26.26) and (26.34), replace m by mσ

Two lines before Eq. (26.35), delete )

Chapter 27

On the left hand side of Eq. (27.2) replace tcr by t

In the line after Eq. (27.4), replace =≡ by = .

Chapter 28

In the bottom line of page 447, replace Rfsg. by Refs.

On page 455, the letter V appearing above the top left
Figure should appear as the label of the vertical axis of
the top right Figure. Also, the digit 0 appearing below
the bottom left Figure should be below the bottom right
Figure at the position of the minimum of the curve.

Two lines below Eq. (28.12), replace of decrease by or
decrease

At the end of Eq. (28.22) replace MPl/φ by 16π2/g2

Two lines below Eq. (28.23), replace M1/4
GUT by MGUT

On page 460, line 4, replace the required values by obser-
vation for n

In Eq. (28.26), replace M by MGUT

Before Eq. (28.27), insert
to leading order in MGUT/φ

On page 469 the caption of the Figure should say:
... (ii) lnV concave-down and V concave-up, ....

Appendix A

In Eq. (A.3), replace (2`+ 1) by 2/(2`+ 1)

In Eq.. (A.5), replace the square bracket by a square root

In Eq. (A.6), replace (1− x2)m by (1− x2)m/2

In Eq. (A.6), replace 2! by 2`


