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Testing the inflationary paradigm itself? Alternatives?
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‘String cosmology’ beyond a low energy supergravity approx?



The causal past...
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The present: the EFT of inflation
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> arXiv:1005.3848, Phys. Rev. D 84, 043502 (2011)

A. Achiicarro, S. Hardeman, J-O. Gong, G.A. Palma, S.P. Patil

> arXiv:1010.3693, JCAP 1101, 030 (2011)

A. Achiicarro, S. Hardeman, J-O. Gong, G.A. Palma, S.P. Patil

» arXiv:1201.6342, JHEP 1205, 012 (2012)

A. Achiicarro, S. Hardeman, J-O. Gong, G.A. Palma, S.P. Patil

» axXiv:1205.0710, to appear, Phys. Rev. D

A. Achiicarro, V. Atal, S. Céspedes, J-O. Gong, G.A. Palma, S.P. Patil

» arXiv:1209.5701, in press

C.P. Burgess, M.W. Horbatsch, S.P. Patil

> arXiv:1210.xxxx, in preparation

A. Achticarro, J-O. Gong, G.A. Palma, S.P. Patil



Three notions of ‘heavy’

Being able to write down an EFT is premised on the existence of a
hierarchy between fast and slow modes. Easy to define on static
backgrounds. But what about time dependent backgrounds?

> Split modes relative to excitations along the background
solution and orthogonal to it (adiabatic/ isocurvature)?
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Three notions of ‘heavy’

Being able to write down an EFT is premised on the existence of a
hierarchy between fast and slow modes. Easy to define on static
backgrounds. But what about time dependent backgrounds?

>

Split modes relative to excitations along the background
solution and orthogonal to it (adiabatic/ isocurvature)?

Split modes relative to excitations along the direction of
steepest descent along the trough of the potential and
orthogonal to it?

Split modes relative to excitations along the heavy and light
eigenvectors of the mass matrix V,, 7

If the motion of the background field is static, each of these
definitions coincide. If time dependent, they do not (!)

The true EFT is very clever— low energy accounts for all the
curvature scales present in the parent theory.
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What must we be aware of when computing the EFT?
Dimensional transmutation!

The sigma model in which the inflaton is embedded (e.g. in
the modular sector of some string compactification) has a
field space curvature R ~ /\]j — typically Ay ~ Mg

Therefore the typical inflaton trajectory feels out the topology
and curvature of the sigma model many times over— expect
persistent ‘sharp’ turns throughout the inflaton trajectory.
Even in the presence of a large hierarchy H?> < M?
deviations off the adiabatic minimum consistent with slow
roll. Transient strong(er) couplings in the EFT expansion.
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What must we be aware of when computing the EFT?
Dimensional transmutation!

The sigma model in which the inflaton is embedded (e.g. in
the modular sector of some string compactification) has a
field space curvature R ~ /\]j — typically Ay ~ Mg
Therefore the typical inflaton trajectory feels out the topology
and curvature of the sigma model many times over— expect
persistent ‘sharp’ turns throughout the inflaton trajectory.
Even in the presence of a large hierarchy H> < M? ,
deviations off the adiabatic minimum consistent with slow
roll. Transient strong(er) couplings in the EFT expansion.

In the EFT of Senatore et al. (arXiv:0709.0293) all

co-efficients parametrized in terms of the scale M and
Cs,y Cs, Cs.
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» The variation of ¢s along the inflaton trajectory, induced by
non-geodesic motion in field space can imprint on CMB
observables.

» Evaluate the power spectrum from the full coupled equations,
and from the effective theory, from a single sudden bend in
field space preserving slow roll. Picking a fiducial background
solution which renders the attractor values
€ = 0.022,7, = 0.034 in the absence of any bending in field
space. N.B. in what follows, we have COBE normalized at
the pivot scale k, = 0.002/\/Ipc’1 , and where we define
7 =62/H? .
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A primordial spectroscopy?
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