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Inflation Model Building
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Constraints Across Scales

𝜙∗ 𝜙end

𝑉
(𝜙

)

ΔN ~ 50-60
P

la
n

ck

Planck: k ~ 0.05 Mpc−1

ACT:  k ≲ 0. 6 Mpc−1

SPT − 3G:  k ≲ 0. 7 Mpc−1

Ly𝛼: k ~ 0.2 − 2.5 Mpc−1

L
y

m
an

−
𝛼

ΛCDM:  4.9𝜎 tension

[K.  Rogers & V. Poulin, 2023]



ΛCDM: 

ΛCDM + 𝛼𝑠 ∶ 

tension ~ 1𝜎 

[K.  Rogers & V. Poulin, 2023]
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ACT DR6, March 2025

Spectral Index Running



ACT DR6, March 2025

Spectral Index Running



ΛCDM: 

ΛCDM + 𝛼𝑠 ∶ 

ΛCDM
+𝛼𝑠 + 𝛽𝑠: 



ΛCDM
+𝛼𝑠 + 𝛽𝑠: 

𝛼𝑠

𝛽𝑠
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PIPE – Potential Inflation Posterior Emulator

gitlab.com/cosmoPipe/pipe-inflation

log ℒ 𝐴𝑠, 𝑛𝑠, 𝛼𝑠, 𝛽𝑠  log ℒ(𝑉0, … )

Power-law + 
Gaussian bump/dip

Axion Monodromy
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Power-law + 
Gaussian bump/dip

Axion Monodromy

Local feature 

preferred by data at > 10𝜎 

https://arxiv.org/abs/2511.01612


Inflation
Exact  RG -Evolution
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Effective Action
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EFT of inflation

Homogeneous Background:

𝐻−1

=

Quantum Perturbations

(integrated out)

Classical Perturbations

(super -horizon)

+



EFT of inflation
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RG running of inflation

Static field: 𝜙 ~ cst. 𝐻 = 𝐻(𝜙) 𝑈 = 𝑉𝑅𝐺𝐼(𝜙)

Rolling field: 𝜙(𝑡), ሶ𝜙(𝑡) 𝜙(𝑡), 𝐻(𝑡) 𝑈 = 𝑈(𝜙, 𝐻)

Bare potential 𝑉(𝜙) RG -Improved potential 𝑈(𝜙)

Valid in the deep slow-roll era: See Wenqi Ke’s talk !

What about deviations from slow-roll ?



At every scale: coarse grain the theory. 

• Short wavelengths are integrated out.
• Large wavelengths live in the effective field theory.

Litim , Wetterich , and many

Exact Renormalisation Group
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Exact Renormalisation Group

S. Abel, LH, JHEP 08 (2025) 198



Exact Renormalisation Group

4D -Euclidean space 3+1 FLRW problem

ArXiv: 2511.05296 – J. Alexandre, LH, S. Pla

https://arxiv.org/abs/2511.05296


Exact Renormalisation Group

4D -Euclidean space 3+1 FLRW problem
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+ Local Potential Approximation

+ Top -Hat Regulator

https://arxiv.org/abs/2511.05296
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Exact Renormalisation Group

4D -Euclidean space 3+1 FLRW problem
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𝑈 = 𝑈(𝜙, 𝐻)                          Modifed Friedmann Equations

https://arxiv.org/abs/2511.05296


Exact Renormalisation Group

4D -Euclidean space 3+1 FLRW problem
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Set of Equations

https://arxiv.org/abs/2511.05296


Exact Renormalisation Group
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E -models

https://arxiv.org/abs/2511.05296


Exact Renormalisation Group
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Effect on Observables: 

Reduced number of e-folds Shift to larger 𝑛𝑠

https://arxiv.org/abs/2511.05296


Thank you for your attention !
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