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Abstract: Cosmic inflation has given us a remarkably successful cosmological phenomenology. But the original goal of explaining why the c
is *likely* to take the form we observe has proven very difficult to realize. | review the status of &quot;eternal inflation&quot; with an eye on
roles various infinities have (both helpful and unhelpful) in our current understanding. | then discuss attempts to construct an alter
cosmological framework that is truly finite, using ideas about equilibrium and dark energy. | report some recent results that point to obse
signatures.
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Cosmic Inflation:
=» Great phenomenology, but

=» Original goal of explaining why
the cosmos is *likely* to take the
form we observe has proven
very difficult to realize.
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Cosmic Inflation:
=» Great phenomenology, but

=» Original goal of explaining why
the cosmos is *likely* to take the
form we observe has proven very
difficult to realize.

=» OR: Just be happy we have
equations to solve?
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OUTLINE

1. Big Bang & inflation basics
2. Eternal inflation
3. de Sitter Equilibrium cosmology

4. Cosmic curvature from de Sitter Equilibrium
cosmology

irsa: 11060003 Page 8/304




Friedmann Egn.

) 3

Scale factor/

irsa: 11060003 Page 9/304




Friedmann Eqgn.

Curvature

irsa: 11060003 Page 10/304




Friedmann Egn. T

|
2 ;'cir“‘,: sz v ¥ |
H = (pk+pr'+pu:+pﬂ£.)
i

Curvature /

RelativisticMatter

Pirsa: 11060003 Page 11/304




irsa: 11060003

\a ) 5 ﬂ

Curvature /

RelativisticMatter

Non-relativistic
Matter

Page 12/304




Friedmann Egn <a o
]
| » (a) 8=« v ‘l' \[
B == ==t o)
— £ F | = Dark
/ Energy
Curvature

Non-relativistic

RelativisticMatter Matter

Pirsa: 11060003 Page 13/304




235 20 10 0 10
log(a/a 0)

irsa: 11060003 Page 14/304




irsa: 11060003 Page 15/304




irsa: 11060003 Page 16/304




The curvature feature/“problem”
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The curvature feature/“problem”
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The curvature feature/“problem”
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The monopole “problem”
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The monopole “problem”
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Now add cosmic inflation
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Now add cosmic inflation
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The inflaton:

~Homogeneous scalar field ¢$ obeying

$)+3Hp=—T V"
el Ty

Cosmic damping Coupling to ordinary matter

All potentials have a “low roll” (overdamped) regime

/
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Add a period of Inflation:
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Add a period of Inflation:
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With inflation, initially large curvature is OK:
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Nith inflation, early production of large amounts of non-relativistic
natter (monopoles) is ok :
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Hubble Length
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Nith inflation, early production of large amounts of non-relativistic
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With inflation, initially large curvature is OK:

230

irsa: 11060003 Page 43/304

20

Iog(a.’ao)




With inflation, initially large curvature is OK:

120

236

irsa: 11060003 Page 44/304

20

Iog{a/ao)
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Perturbations from inflation
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Perturbations from inflation
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HIANG et al. 2010
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Hlozek et al. May 2011
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Fic. 3.— Mapping primordial power to the angular power spectrum: Lhﬂcmmth!prmrﬁalpamspenm&umﬁgum
anslate into the angular power spectnum of the temperature CMB fluctuations, shnwnaﬁtjttrllc"‘ [2x miK“ (left panel) to
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Fic. 3.— Mapping primordial power to the angular power spectrumx the constraints on the primordial power spectrum from Figure
anslate into the angular power spectrum of the temperature CMB fluctuations, shown as (£ + 1)C] 7 /2x mK® (left panel) to highli
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rectrum, plotted here as #{£ + 13CT £ /22 uK?, together with WMAP data and data from the QUaD experiment (Brown et al 2009).
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OUTLINE

1. Big Bang & inflation basics ¢===
2. Eternal inflation
3. de Sitter Equilibrium cosmology

4. Cosmic curvature from de Sitter Equilibrium
cosmology
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