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Stability vs metastability
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Stationary con�gurations: mc
t and mi

t

SM Higgs potential

V0 =
λ

6

(
|H|2 − v2

2

)2

∼ λ

24
φ4
H

λφ4, plateau, . . . Degenerate vacua τ > τuniverse
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Higgs discovery (2012)

Masina, Talk in Padua(2014)

Is Nature trying to tell us something?
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Stability results: degenerate vacua
(GI and Masina, Phys. Rev. D94(2016) 073005)

mc
t = 171.08± 0.37αs ± 0.12mH ± 0.32thGeV

Only 1.5σ deviation from stability!
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The running of λ is heavily

dependent on yt

Bari, 22th December 2016



EW
stability
and

cosmology

Giuseppe

Iacobellis

Living on
the edge

Stability
and
in�ection
point

ξ-in�ation

U(1)B−L

How fast
Santa
should be?

In�ection point con�guration: results
(GI and Masina, Phys. Rev. D94(2016) 073005)
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A tension of at least 3σ
appears: all the false vacuum

in�ationary models seem to be

ruled out

V ≈ 3π2As
2

r

The potential spans one order of

magnitude for decreasing αs:

dramatic variation of r
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ξ-in�ation: predictions and constraints
(GI and Masina, in preparation)

Action in the Jordan frame

Scalar �elds can (should?) be
non-minimally coupled to gravity

SJ =

∫
d4x
√
−g
[
M2
P

2
R− ξH†HR

]

Weak constraint on ξ
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We see that a critical low ξ
scenario is no more viable:

Unitarity issue!
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Stabilisation of the potential: U(1)B−L extension
(GI and Masina, in preparation)

Standard Model Standard Model + Singlet

mS ΛI mνR

4 6 8 10 12 14 16 MPl
-0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

Log10 μ [GeV]

λ

Threshold e�ect

the scalar lifts up λ, while

neutrinos pull down the running

Majoron in�ation

small room

to accomplish both tasks!
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Merry Xmas and Happy New Year!
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