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Higgs Potential
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Higgs Mass depends on the quartic coupling

M = V2 \v

M =125 GeV = \(M.) = 0.13



Renormalization of couplings in the standard model
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We live In a metastable vacuum
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Buttazzo, Degrassi, Giardino, Giudice, Sala, Salvio, Strumia, (2013)



Inflation

Inflaton potential

ls Higgs instability inconsistent with Inflation”?



The cosmological Higgstory of the vacuum instability

Jose R. Espinosa, Gian F. Giudice, Enrico Morgante, Antonio Riotto, Leonardo Senatore, Alessandro Strumia, Nikolaos Tetradis

Arxiv: 1505.04825

During Inflation all light fields have a quantum fluctuation with value
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Higgs vev due to fluctuations during inflation



Higgs field is driven to the unstable regime during inflation



During intlation the static observer measures the Higgs
potential at a finite temperature
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Higgs instability and de-Sitter radiation - Gaurav Goswami and SM
arxiv 1406.5644 , Phys Lett B (2015).



Hawking Radiation from Black-holes
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Black-hole metric as seen by the stationary observer
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Krushkal coordinates of the free fall observer
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Hawking Gibbons temperature during inflation

Conformal coordinates
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Static coordinates

Observer at r=0
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The static observer in de-Sitter space observes a Hawking-
Gibbons temperature
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Higgs potential at the Hawking Temperature
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Higgs field on stable region of potential during inflation

Gaurav Goswami and SM arxiv 1406.5644 , PLB (2015).



There is no problem for standard inflation perturbation if inflation
temperature is T'= H/2x
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Temperature of the inflaton and duration of inflation from WMAP data

K. Bhattacharya, S M, R Rangarajan Phys.Rev.Lett. 96 (2006) 121302



Hawking temperature may show up in the B mode
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Enhanced polarization of CMB from thermal gravitational waves
K Bhattacharya, SM, Akhilesh Nautiyal

Phys.Rev.Lett. 97 (2006) 251301


https://inspirehep.net/record/720758

There is no problem of Higgs instability for intlation if the
Hawking Gibbons temperature of the de-Sitter space during
inflation is taken into account.
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