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Inflation and CMB-BAO tension 

● Flatness and horizon problems, Large scale structures and, CMB anisotropis
● Starobinsky or R2 inflation: one of the simplest models

● Pure R2 inflation may be in tension with ACT/SPT data

CMB+BAO tension

Single-field attractor

(2506.20707)

(2503.14452)

(Planck)
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R2-Higgs inflation with dimesnion-six modification

(TM  PRD’25; TM PLB; 2606.11929, H. Gonuguntla, TM, A. Samanta )Action in Jordan frame
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Potential in Einstein Frame

Dimension-six nonminimal coulipns

R3 modification



Inflationary dynamics

Background and perturbation

Background dynamics

Hubble parameter

Background energy density
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Benchmark parameter values
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Dynamics of Perturbation
EoMs of gauge invariant perturbation

Power spectrum

Spectral index
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Power spectrum and Spectral index 



Preheating in scalar sector

EoMs

Preheating in a nutshell

Unitary gauge
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P● Time dependent space-time background
● Nonperturbative particle production
● May thermalize Universe



EoMs for modes 
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Decomposition

Quantization 



Energy Densities of Perturbations
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Quantum energy density (vacuum subtracted)

Energy density per mode



Preheating
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Matching CMB scale
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Model dependent parameters



Matching CMB scale
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(2506.20707)

All good at CMB-front
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● CMB+BAO data:  Many single-field attractor models are disfavored
● Starobinsky and single-field regime of Starobinsky-Higgs are in tension
● Indication of higher-dimensional terms?
● Goldstone and Higgs preheating: help alleviate the tension

Thank you!!
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Summary



Additional slides



Effective masses
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CMB-SPA+DESI
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Inflationary dynamics

Background and perturbation

Background dynamics

Hubble parameter

Background energy density
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Choice of vacuum

Minimization of Hamiltonian

Bunch-Davies (BD) vacuum (at early time)

Hamiltonian
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