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Framework : SM up to the Planck scale

o No physics beyond the SM found so far

o Standard Model up to the Planck scale? (Assumption #1)

Degrassi et al. ‘12
Buttazzo et al. 13

M. Herranen et al * 14
etc..
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The Higgs instability
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The Higgs instability
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... during inflation

o Our vacuum 1s Metastable =—=> Cosmological history

o Assumption #2: a period of inflation
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The Higgs during inflation
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The Higgs during inflation
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The Higgs during inflation
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Survival Probability
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o Ass.#1 SM up to Planck

o Ass. #2: a period of inflation
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Novelty introduced

o Ass.#1 SM up to Planck ==> Ldlective field theory

o Ass. #2: aperiod of inflaton  ==> Quasi de-Sitter
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Planck suppressed operators
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Planck suppressed operators
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Geometrical (de)stabilization of the Higgs
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Geometrical (de)stabilization of the Higgs
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Ftfect of Planck suppressed operators
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H not constant
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H not constant

H?* 1
Nrel >~ —F — = NH. Hardwick, Vennin et al. “17
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Survival probability
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Survival probability
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Survival probability
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Survival probability
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Fxample: Negative curvature
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Fxample: Negative curvature
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Bounds on SM parameters (Example)
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Conclusions and outlook

* Vacuum metastable needs study in the context of the
Cosmological story

e Departure from de Sitter and Planck suppressed operators can
aftect the fate of the vacuum stability

o Full stochastic approach, beyvond Slow roll

o Induce effective mass on the Higgs, quantum kicks

* Implications for the bounds on the SM parameters
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Stochastic motion of a light scalar field during inflation

Flows of sub-Hubble modes joining the super-Hubble (IR)
—> Langevin equation
dh 1 OV.g
=n(N
v a2 on V)
Ny
(n(N)n(N")) = P,6(N — N'). Gaussian white noise

Not suppressed 1f

02V, 9H>2 H\?
2 eff s -~ A
M= < Ph_(QW)’

—) Crucial when SM alone + corrections
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Model mdependent bound

P(|h| > hAdSa6O) x N <1 Espinosa et al. ‘15
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Evolution of the variance
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