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Requires large non-minimal coupling: issue is perturbative unitarity. 

Higgs inflation: One of the best-fit model to CMB data.

R2-Higgs inflation: can restore perturbative unitarity. 

 Additional Higgs doublets may exist in nature.  

Focus of interest is Two Higgs doublet model (2HDM).

( see talk by Minxi He )



R2 -Higgs Inflation in 2HDM 



Higgs sector:

Additional-Higgs bosons:
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(W.-S. Hou, M. Kohda, TM  PRD’19)

     

                                   Two Higgs doublet

( e.g. Davidson and Haber PRD’05, 
Hou and Kikuchi, EPL’ 18)
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Higgs bosons couplings with fermions:

Yukawa sector:



     

                                    2HDM R2 inflation
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Inflationary dynamics:
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Adiabatic and isocurvature modes:

Background and perturbations:
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Low-scale:
Perturbativity, Unitarity, Stability and EW precision observable.

High-scale: Perturbative Unitarity, Positivity 

     

                                 Numerical results
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Mass eigen values of isocurvature modes:
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Background evolution:
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“
   Implications at collider experiments
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Quasi-degenerate mass spectra favored by 2HDM inflation.



driven discovery:

driven discovery:

     

                                                    Discovery and mass reconstruction 
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                                                       Indirect signature of quasi-degeneracy

(Same-sign top)

(Triple-top)

(single-top)

For non-degenerate masses:

In terms of discovery: Same-sign top >> triple-top, single-top.

For quasi-degenerate masses:

Same-sign top ~ triple-top, single-top



(K. Fuyuto,W.-S Hou, E. Senaha; PLB ’18)

(TM, E. Senaha; PRD ’19, PLB’21)

EWBG
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EWBG + Inflation? Perhaps not

Supports strongly 1st order EWPT



Summary and outlook



Inflation+ EWBG ???

2HDM-R2 inflation: Four field dynamics.
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Quasi-degenerate mass spectra.

Discovery and mass reconstruction: LHC and future collider experiments. 



Thank You
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