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Why is cosmological inflation so lovable?

» solves the horizon problem
» solves the flatness problem

» predicts the generation of primordial density perturbations (— the rest of
this talk)
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Multi-field inflation — non-canonical kinetic terms

The action (gravity and a scalar field):

£2b(6)
2

MR
2

S = /d4x\/—_g [ + %((%gb)(a“qﬁ) - (0,x)(0"x) = V (¢, x)

Start from the longitudinal gauge:
ds? = (1 +2®)dt* — a*(t)(1 — 2®)dx - dx

Decompose:
¢ =o¢(t) +oo(t,x)  x = x(t)+ox(t,x)

and introduce gauge-invariant Mukhanov-Sasaki variables:
¢

X

Qp = 00 + 7
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Multi-field inflation

Gordon-Wands-Bassett-Maartens adiabatic-entropy decomposition (as adapted

by Di Marco and Finelli):

3

Qo =cosQy +e’sinb Q,
0s = —sinf Qy + e’ cosf e’ Q,
cosf = é/d, sinf = e’y /o

0'-2 — ¢2 + 62b>'<2

> O
adiabatic perturbations: R = %QJ

entropy perturbations: S = %58.
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Multi-field inflation

Define u, = a uU. = a0s. Write e.o.m.’s as:
g g S

d? 2+ 3¢ -1 d ~ 1 Us
— k% - 2E—— + M — =0
[<d72 + T2 ) + Tdr + T2 Uy
with
5 0 —Nps 0 S5
B = n n sy
Nos 0 —fsg 0
. —6€+ 31,5 4Ny 3¢s2¢ —4€s3
- n n N syco £sp
2n0's 3Nss —28sy —3&cy(1+ s3)

and £ = v/2byMp+/e. Rewrite:

2, 243\ -/1d 1 1 ue
K53+k_ > )+E(————>+uw+m—l =0
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Multi-field inflation

Results:
2

k
0
Pr = P(>(1+a2 2)(1+a1)

k2
_ 0
CRS - 7)( ) (1 + CL2H2> as

2

k
0
Ps = PY (1+ aQW) (1 + a3)

where P(0) = (H?/2r¢)? evaluated at the given scale k/aH and
k

a; = —2a—H€ + Re[l4] (—255369 + 6e — 277(,(,)
az = 2Re[l1](£s§ — 7o)
k
ag = —2—e+t Re[I1] (26co(1 + s5) + 2€ — 2n,5)
with & = \/§b¢MP\/E and
B 21 R, vy r—1 . . — 2z
Li(z) = ol + e (Ci(2z) +2si(2x)) e
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Multi-field inflation
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Multi-field inflation

Vg, x) = %mqu§2 + %mixz with m, = Tmg
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spectra and correlations

Multi-field inflation

On super-Hubble scales:
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Multi-field inflation

Vg, x) = %mqu§2 + %mixz with m, = my

b(ﬁb) — —Qb/MP
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Multi-field inflation

£20()

S = [ d'oy=g [MEE + 1(0,0)(0"0) + <57 (9,0)(9X) = V(, X)

Vg, x) = Vo + Vi/u(o)e 2% @) 4 Vorp(¢)e=P1%(9) cos(Bax)
~ 3

b(¢) = by — 5 In (M%) 2.8 [ -
(Bond et al., Dec 2006) 2.6 |- ]
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spectra and correlations

Multi-field inflation
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Multi-field inflation

Conclusions
In multi-field inflation:

» interesting and nontrivial dynamics
> at the Hubble crossing,

> on super-Hubble scales

» generalization to non-canonical kinetic terms
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