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Outline of the talk:

▶ Inflation & Primordial Non-gaussianities: cosmological collider.

▶ Imprints of SM and BSM Particles in cosmological collider

▶ Cosmological Collider in generic multi-field inflationary framework

▶ Cosmological Collider in Higgs-R2 Framework
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Cosmological Collider: Introduction and Standard Model
Point to appreciate: probe of masses and energy scales in early universe.
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Chen et. al. PRL 118 (2017) 26, 261302
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Chen et; al. JHEP 09 (2018) 022
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Cosmological Collider: Introduction and Standard Model

Liu etl. al. JHEP 04 (2020) 189 Slides (Xianyu (IHEP talk 2023))



Inflation beyond slow roll

Cosmological Collider: Introduction and Standard Model

Wang et. al. JHEP 02 (2020) 044
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Slide (Kumar (2022))
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Aoki, Ghoshal, Strumia, JHEP 11 (2024) 009
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Cosmological Collider: Higgs-R2 Framework
Imagine the Higgs being responsible for generating the Electroweak scale dynamically.
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Cosmological Collider: Higgs-R2 Framework

Aoki, Ghoshal, Strumia, JHEP 11 (2024) 009
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Cosmological Collider: Higgs-R2 Framework
Imagine the Higgs being responsible for generating the Planck scale dynamically.
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Cosmological Collider: Higgs-R2 Framework

Aoki, Ghoshal, Strumia, JHEP 11 (2024) 009
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Summary:

▶ With current Planck data, and upcoming CMB missions like LiteBRD, & 21-cm,
LSS experiments, one will measure primordial non-gaussianities and its shape
dependence.

▶ During inflation, in early universe, there is enough energy to produce all SM
particles as well as heavy BSM states like right-handed neutrinos. Any such
interactions leave inevitable signal in primordial non-gaussianities. Particularly in
the limit of cosmological collider (m ∼ O(H)), they leave a unique oscillatory
scale-dependent bi-spectrum in < ζζζ > correlator in the squeezed limit that can
be dug out from observational data.

▶ Higgs Inflation and Starobinsky inflation in the framework of EFT of Higgs-R2,
having any interactions between the two fields along with matter sector (fermions
and gauge bosons) can lead to such detectable oscillatory signals.

▶ At much smaller scales of the universe (k ≫ kCMB) such Higgs-R2 framework
also give rise to large scalar-induced Gravitational Waves (can be tested in LISA)
and lead to formation of Primordial Blackholes as the entire DM candidate.

Future:

▶ Tests of your favorite BSM heavy particle models, CP Violation, mixed
bi-spectrum, cross-correlation between scalars and tensors (ζhh) with CMB
µ-distortions, 21-cm and GW..
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Backup begins
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Primordial Gravitational Wave Signals
So far only CMB, now we go to smaller scales of the universe, typically k ≫ kCMB.
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