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Loop Quantum Cosmology

Spinfoam Cosmology

Cosmology from GFT



The framework: a large class of effective theories of inflation

Ingredients: Action Principle
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1. A gravitational action (matter not required):
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2. Small perturbations (on a flat FLRW background):

1. A gravitational action (matter not required):

with

Kinetic amplitude Speed of soundScale factor
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 : Any dynamical SVT mode

c.f. single scalar field:
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2. Small perturbations (on a flat FLRW background):

N3LO: 

During inflationary epoch:
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1. A gravitational action (matter not required):

with

Kinetic amplitude Speed of soundScale factor
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Accelerated expansion:

c.f. single scalar field:
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Methods: Green’s function (a systematic expansion computable order-by-order)

The framework: a large class of effective theories of inflation
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Methods: Green’s function (a systematic expansion computable order-by-order)

The framework: a large class of effective theories of inflation

[Bunch & Davies '78]
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The results: Primordial Power Spectrum at N3LO
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The results: Primordial Power Spectrum at N3LO

Amplitude:

Tilt:

Running of the tilt:

Running of the running of the tilt:
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The implementation: Starobinsky inflation in the geometric frame
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Modified Friedmann equation:
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The implementation: Starobinsky inflation in the geometric frame
Amplitudes of the primordial power spectrum:
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The implementation: Starobinsky inflation in the geometric frame
7% decrease in tensor-to-scalar ratio:Amplitudes of the primordial power spectrum:
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The implementation: Starobinsky inflation in the geometric frame
Precise value for deviation from exact consistency condition:
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The implementation: Starobinsky inflation in the geometric frame
Running and running-of-the-running for scalar modes:

[Bianchi & Gamonal '24][Bianchi & Gamonal '24]
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Conclusions and Future work
•We computed the primordial power spectrum up to N3LO for the largest class of 
effective theories of inflation under minimal assumptions (flat FLRW & quasi-BD)



21

Conclusions and Future work
•We computed the primordial power spectrum up to N3LO for the largest class of 
effective theories of inflation under minimal assumptions (flat FLRW & quasi-BD)

•Possible additional considerations (from RHS):

1.Consider other vacuum choices: 

2.Consider closed cosmologies: 

3.Consider parity-violating models: 
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•Long term goal (from LHS): Explore the emergence of 
states from LQG/Spinfoams in Quantum Cosmology and 
build a bridge towards RHS and phenomenology.


