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Limitations of  the Standard Model

Dark matter

Credit: ESA Science & Technology - Planck's new cosmic recipe
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https://sci.esa.int/web/planck/-/51557-planck-new-cosmic-recipe
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Sources of  early gravitational waves
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Thermal History of  the Universe with 

Inflationary Gravitational Waves



Credit: NASA.



Horizon re-entry of  different scales after inflation

Credit: CERN.



Horizon re-entry of  different scales after inflation

S. Dutta et. al., JHEP (2022).

Credit: CERN.

Flavon baryogenesis



GW spectra from inflation 

Berbig et al JHEP 2023

Kuroyanagi et al JCAP 2014



GW spectra from inflation
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Dilution factor from entropy injection
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Froggatt-Neilsen Mechanism
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Effective operator:
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Flavon baryogenesis

Chen et al PRD 2019
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Flavon baryogenesis
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We are agnostic of the exact model that creates the initial flavon asymmetry.

We simply assume that far below , the flavon potential preserves an

approximate symmetry that is broken explicitly by small S-number

violating terms responsible for the initial asymmetry,



Flavon baryogenesis

Boltzmann equations:
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Probing Flavon baryogenesis 
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Conclusions

✓ We explore the connection between flavor violation, baryogenesis, and gravitational 

waves, focusing on how the dynamics of the flavon field, which explains the fermion 

mass hierarchy in the SM, could produce a detectable baryon asymmetry and imprint 

unique spectral features in primordial GWs.

✓We analyze the suppression of primordial gravitational wave spectra due to flavon

domination and decay, identifying model parameters for which both baryon 

asymmetry and GW signals are detectable by future GW detectors like U-DECIGO, 

BBO, LISA, ET and µ-ARES.

✓As GW detector technology advances, the precision achieved could enable the high-

energy physics and gravitational wave communities to test BSM mechanisms related 

to flavor physics, matter-antimatter asymmetry, and inflationary cosmology in 

unprecedented detail.
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