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Plateau models of inflation are consistent with Planck data.
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Hints from the sky
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Plateau models of inflation are STILL consistent with Planck data,
= the time of horizon-exit is being constrained.
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Field-space effects to the rescue

Non-minimal coupling to gravity:
L CEH°R

Example: Higgs inflation

The conformal transformation from the Jordan
to the Einstein frame leads to

The predictions are those of the Starobinsky model £ = R + ¢R?
2 12

ngs~1——, ro~—
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Fibre inflation
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@ String theory
compactification:
Fibre inflation

@ Supergravity:
T-model & E-model

all lead to a hyperbolic field-space. Canonically normalizing
the inflaton leads to a potential

and the “universal” predictions
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Inflation and multiple fields

Only one scalar field at high energies is rather unlikely.
How does the forest of models cope with many scalar fields?

@ Simple models shift ns predictions 11

@ Non-minimal couplings lead to strong 0o
single-field attractors — — — ’
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Multi-field a-attractors

S= /d“x\/ [ PR _ fgug””ﬁw’éwj— V(Gbl)] :
with background quantities
1
2 _

= gz [0 V| = G
and equations of motion for the fields
D! +3HY +GY Vv, =0,
The field-space has a constant curvature
__ 4
3a
Gy, is defined in equivalent ways. We use Poincare disk variables:
Gy = (1_020(_X2)25U
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Model and conventions

@ On the Poincare disk —1 < {¢, x} < 1, the two Cartesian
fields are equivalent.

@ We use the transformation
¥ = V6atanh1(r)

where 0 < 1) < oo for r = ¢? + x? for visualization only.

@ We use the simplest quadratic potential

V(g,x) = % (m36° + mx®)

with the mass hierarchy parameter R = >1.

Q?'w‘ xsm
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Multi-field a-attractors

For mild fild-space curvature

a = O(1), the fields perform a
slow-turn motion along the
potential ridge

= the same CMB predictions.

R=10 | -
/ < { a=1/6 }

R =10 L.
a = 1/600
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A new curvature-supported regime

2ri2 r(r’+1) ., . s f(R,0)
+17r27 17//2 ()+3Hr+m¢(1_r)rT:0,
where f(R,0) =1+ R+ (1 — R) cos(20)
2(1 + r?) m;

A ; I N2 . .
+mr0+3H9+7(R—1) (1—r*)"sin(20) =0,
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A new attractor

Analytical progress can be made
for the trajectory r(0)

1.2 9a(cot? 0§ + Rtan?0)?
—r°

2(R— 1)2

and the number of e-folds N

R log R
N~ _—
27a+0< o >+
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Fluctuations

k2 1 3. .
D2Q! + 3HD.Q' + [8255 + M, - 7an (agz)'@ﬂ Q=0

we can define

Decompose perturbations: Adiabatic & entropy perturbations
=50 =50 H H
W=6Q], |&=5Q Re==Q . |S==0Q

Define the entropic mass:
in the super-horizon limit

N§2M55+3w2 . )
Re~aHS |, S~ pHS

where My = §/§JM’J
2w 4e?

andnoaz%’ 77555/\?/55 a:ﬁ7ﬁz—2€_7755+7700—3ﬁ

Evangelos Sfakianakis Angular Inflation 11/16




Slow-roll quantities

0.016 & R=25
; : :
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compare to result for radial Angular inflation is generically
a-attractor inflation € ~ ﬁ not slow-turn
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Super-horizon evolution

Isocurvature mode is heavy and decays with —5 > 12/R

e-folding number e~folding number

Trs — 0, Trs — const. = no power transfer to adiabatic modes

e-folding number

e~folding number
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Observables
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The good:
e (-attractors and related models are excellent candidates for
explaining CMB data
e Several constructions of a-attractors follow from String
Theory or Supersymmetry
e So far a-attractors have lead to very robust predictions

The bad:
e A new attractor was found, leading to shifting predictions for
CMB observables

The useful:
e Shifted predictions can bound field-space curvature and
constrain high energy theories

A systematic study of a-attractors in view of angular
inflation is essential, anticipating new data
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Thank you . . .

(Questions

This work is supported by the
Dutch Organisation for Scientific Research (NWO)
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Equations of motion

Backrgound fields:

D! +3HG' + GV =0

Perturbations Q' = §¢' + %1&:

k2 1
DIQk +3HDQp + | 505 + M) — 5 ( MJH =0
a P

where o
= G"D,DkV — Ripyd" "
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Fluctuation decomposition

Fluctuations along the background trajectory (adiabatic)

k2 1 d [a%?
?+MUU—W2 <30'>

"G' 3H .G' - . o
Qs +3HQs + waa\ H)| @

d V, H
=2dt(w(?s)—2< g +H>wQs
and perpendicular to it (isocurvature)

. . k2 ) » wk?
Qs +3HQs + |:2+Mss+3w :| Qs:4Mp1772w
a o a

Evangelos Sfakianakis Angular Inflation 18/16



Numerics

We checked the simple relation

2

"= T NN

using mTransport, by Dias, Frazer & Seery, finding excellent
agreement.
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