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⇤CDM+ Inflation
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Curvature affects inflation and limits the number of folds
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Q1: Can we find initial conditions giving enough e-folds?
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⇤CDM+ Inflation

: determining parameters
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Q2: Modifications in the spectrum of primordial perturbations?

Q3: Implications for CMB? Robustness of bound on      ?⌦k

______________________________________



______________________________________Background dynamics

Model:

Equations of motion:

Initial conditions:

single scalar field with quadratic potential

Number of e-folds large enough so that all 
observable modes are within the horizon at the 

onset of inflation.

A family of solutions compatible with observations was determined.
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Background dynamics



______________________________________Perturbations: EOM and initial conditions

Gauge invariant variables:

Equations of motion:

q =
�̇

H
� =

v
a

[mode expansion in hyperspherical harmonics]

q̈nlm + b(t, n)q̇nlm + c(t, n)qnlm = 0

Initial conditions for the perturbations set at the onset of inflation.
Instantaneous vacuum is chosen (ground state at t0).
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qnlm(t)Qnlm(x̄)
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______________________________________
Primordial power spectrum and CMB spectrum
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______________________________________CMB Spectrum
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Spectrum of primordial perturbations is modified at scale set by 
curvature. New features include power suppression and oscillations.

Temperature anisotropies in the CMB suppressed at large angular 
scales,           . For lowest   ’s, suppression up to ~30% wrt spectrum 
of flat model. 
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Bound on      unchanged, since new features are restricted to a 
small region of the spectrum.
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______________________________________Summary
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______________________________________Perturbations

ADM action

�ij = �̊ij + ��ij

Linear order constraints

Canonical transformation

(Phase space :�
o

⇥ �1)

(Reduced phase space :�
o

⇥ �̃1)Gauge invariant variables

Quadratic action in GI variables 

EOM of motion of GI variables
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