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Higgs Inflation

• A non-minimal coupling of the Higgs to gravity is required.


•    large non minimal coupling is needed to be consistent with Planck 
data.


• This leads to unitarity violation even at small values of the field.


• Including higher order operators spoils the slow-roll regime


• A new scalar field instead can restore unitarity up to the Plank scale.
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Introducing a scalar through a conformal 
transformation

• Constraint equation:


• If  is a constant, the constraint equation is set dynamically by the minimum of the 
potential.


• If instead it is dynamical we have a UV completion.


• From the potential we can directly see the perturbativity conditions:
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General UV completions from  modelsσ
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We add higher curvature terms
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Inflation
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Reheating Temperature
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Dark Energy from Rp+1
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Supergravity set-up

•  is a chiral compensator multiplet. It is unphysical and eliminated through gauge conditions.


•  and  are chiral and anti-chiral matter multiplets (0,0).


•  is a real frame function related to the Kähler potential


•  is the superpotential and   the gauge kinetic function.


•  is a curvature multiplet with 
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Bosonic Lagrangian
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Kinetic terms of the NMSSM
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Dual-scalar Lagrangian
[αℛ̄ℛ]D = [αC̄C]D + [T(C − ℛ)]F

S = [ |X0 |2 (Ω̃ + αC̄C − (T + T̄))]D + [(X0)3(W̃ + TC)]F + [ fAB(zα)�̄�A𝒲B]F Total action

S = [ |X0 |2 Ω(zI, z̄J̄)]D + [(X0)3W(zI)]F + [ fAB(zI)�̄�A𝒲B]F Standard supergravity
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Conclusions
 General linear sigma models can be regarded as UV completions of Higgs inflation. 

•  A particular  family of models coming from  leads to successful inflation. 

• Higher curvature terms  can explain Dark Energy with tracker behavior. 

• Predictions for the time-varying equation of state can be consistent with observations within  [Plank 18 -1807.06209]  

• We provided a supersymmetry embedding of general Higgs-sigma models. 

In the next talk by Shuntaro Aoki: 

• Inflation in supersymmetric models and SUSY breaking at low energies 

On-going and future work: 

• Dark Matter production
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