


𝑑𝑠2 = 𝑑𝑡2 − 𝑎2 𝑡 𝑑𝜒2 + 𝑆𝑘
2 𝜒 𝑑Ω2FLRW metric
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Shrinking Hubble sphere
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Quasi-de Sitter Expansion 휀 =
ሶ𝐻
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𝑑𝑠2 = 𝑑𝑡2 − 𝑒2𝐻𝑡 𝑑𝒙2
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𝜙 𝑡, 𝒙 = ത𝜙 𝑡 + 𝛿𝜙(𝑡, 𝒙)Inflaton perturbation

Curvature perturbation
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Flat and unperturbed

FLRW metric
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𝜕𝜇
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Mukhanov-Sasaki Equation



Conjugate momentum 𝜋 =
𝜕ℒ

𝜕𝑓′
= 𝑓′

𝑓(𝜏, 𝒙) ⟶ መ𝑓(𝜏, 𝒙)

𝜋(𝜏, 𝒙) ⟶ ො𝜋(𝜏, 𝒙)
To operators መ𝑓 𝜏, 𝒙 , ො𝜋(𝜏, 𝒙′) = 𝑖𝛿(𝒙 − 𝒙′)
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′∙𝒙′ = 𝑖𝛿(𝒌 + 𝒌′)In Fourier space

መ𝑓𝒌(𝜏) = 𝑓𝑘 𝜏 ො𝑎𝒌 + 𝑓𝑘
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𝛿𝜙 𝑡, 𝒙 =
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ෝ𝝅 𝜏, 𝒙 = න
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