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SM in flat spacetime

6quarks 6 leptons 3 gauge fields Higgs

19 parameters all measured
Can be extrapolated up to Mp

EW vacuum metastable

n

X O at µ 6.6 109GeV

T f l 1010yrs
EliasMiroetal11Buttazoetal13Degrassietal12

Buttazoetal13
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SM in curved spacetime

One new term allowedbysymmetries I Ism 512IotIo

Running
n

E f 12 6 2
zag

z

zag
Chernihov Tagirov 1968

cannot set 5 0

over all scales

lastunknown SM
coupling
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Constraints on S

R 8176T 3h41 3W

Today Ho 10 eV Very small

LHC I 51 s 2.6.1015 Atkins Calmet 12

Inflation HE 10 GeV Planck BICEP21Keck 18

Potentially large contribution to effective mass

Meta ME 65112
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Higgs during inflation

Assume inflator decoupled from the Higgs e g R inflation SM

Higgs fluctuates Lg n H V L H

Transition over the taxable
barrier if H Vmax

table
Espinosa etal 08
LebedevWestphal13
KobakhidzeSpencerSmith13
Fairbairn

a
EnqvistMeriniemiSN14

Sensitive to 5
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Inflation 12 12112

12124L effective mass miff 12542

Tree level Espinosa etal 08

0 stabilizing effect so destabilizing effect
r

W la
QM analysis SH enters also in loop logs

running of all couplings affected
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SM eff pot in curved space UV limit

One loop
MT

Markkanen SNRajantie Stopyea 18
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Stability condition

Horizon crossing Sqn squeezing IR part of stochastic
Starobinsky82Starobinsky Yokoyama94

Distribution PCI t
QFT UVlimit Veff Z
HardwickMarkkanenSN19

de Sitter PCI exp f Ve E r
81 14 n

EWvacuum survives if

v
811414

e






































































































































SMstability during inflation
Markkanen.SNRajantie Stopyra 18

Must have 520.01 if HE Mint 6.6 109GeV
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Stability during reheating

Inflator x oscillates

R Mp44kW xD

Mi 3 42 51242 0

Tachyonic phase FairbairnKainalainenMarkkanen.SN18 t
BassetLiberati98 tsujikawaet.ae99

2k
Exponential Higgs production 4h27 n e Herranenmarkhanensuraianneest

e

gnnkh5 istkh.sn
t4ErsH4e rs

sxsHhe4rcyiIHLe2B
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Upper bound for 5

Assume

Instable inflator V zLm2x

Stable

h 6,6109GeV HerranenMarkkanen.SNRajantie15

Latticestudy 5 E 10 Ema et al 16 Figueroa et al 17

e






































































































































Summary

Minimal scenario SM valid up to Eu Mp DM.DEinflator
decoupled of SM

Non minimal Higgs coupling inavoidable

L Lsm 125124 de O
I dy

Inflation reheating 0.01 E S E TO

Possible imprints 4h H primordial Higgs condensate
EnqvistMeriniemiSN14EnqvistRusahSNWein16

DBH GW Espinosa et al 18
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