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Quasi-single Field Inflation

Inflaton + massive field m~H

Why is adding massive field interesting?
Non-Gaussianity: Distinct shape

Power Spectrum: Shift on ns-r diagram Qf
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Equation of Motion

Lagrangian
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Canonical quantization

Equation of motion

The two coupled EOM can be used to obtain
numerical result of QSFI



Effective Action

Integrate out the massive field
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Neglecting real particle production
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We arrive at the effective action
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Parameter Regime

Parameter regime m? + p?> > 9/4H> Method

Large Mass Strongly
Coupled regime m < p < m*/H

Extremely Strongly
Coupled regime

p>m*/H Large ¥ EFT




Parameter Regime

Parameter regime m?* + p* > 9/4H? Method

Weakly Coupled regime p <m Resummation

or

Large Mass Strongly Large m EFT

Coupled regime m < p < m*/H

Extremely Strongly
Coupled regime

p>m*/H Large » EFT




Parameter Regime

Parameter r'egime m* + p* > 9/4H? Method

Weakly Coupled regime p <m

Large Mass Strongly
Coupled regime m < p <m”/H| Improved EFT

Extremely Strongly
Coupled regime

,0>m




In-In Formalism

Take into account the first order Feynman Diagram

Local contribution + Non local contribution



Resummation

Feynman Diagram
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Take into account the full order Feynman Diagram

Local contribution only
Power Spectrum
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Large m EFT

Effective Action
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Mode Function
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Power Spectrum
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Large 0 EFT

Effective Action
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Power Spectrum
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Power Spectrum

Large m EFT gives similar result as resummation
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Improved EFT
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Improved EFT

Solve the previous equation and match with
large P EFT, we obtain the power spectrum
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Power Spectrum
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Shift on ns-r
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