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Higgs quartic coupling A
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Inflation and the Higgs

vim ] - V(h) <0 at h=A;~10"GeV

h V(h) ~ @h‘l

Quantum fluctuations of the Higgs:

Vin _
(h2) ~ H ~ VMf(qﬁ) ~1075Mp ~ 10" GeV > A
P

Mp =1/v/87 G ~ 2.435-10'8 GeV



Inflation and the Higgs

Reheating:

» — SM

Classical trajectory in field space:

V(h, )




Inflation and the Higgs
Higgs inflation: /—g¢h* R C L
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Can the inflaton stabilize the potential?

arXiv:1505.074776 Ballesteros and Tamarit
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Stability
AS
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At large field values, V' > 0 requires:
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If {S) = 0, RG-running can stabilize
and inflation requires a coupling to ¢



2
V = m%H'H A 562 4

Threshold stabilization
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Threshold stabilization
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Threshold stabilization
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Threshold stabilization
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Threshold stabilization
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Threshold stabilization
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Conclusions

1) Threshold stabilization mechanism depends on two scales:

ASH o 2|mg]
Afh ~ Gﬁ\m%\ & Adp, ~ >
s

ASH

and does not work for arbitrarily small Agzy

2) 10%GeV ~ \/|m3| > Ay ~ 10" GeV

forbids inflation + threshold stabilization with singlet + Higgs portal

ways out:
- small enough top mass
- another singlet
- non-minimal couplings to R



