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Could the Higgs field
have dominated the
Universe?




Could the Higgs field
have dominated the
Universe?

‘within the SM + Inflaton framework



Higgs Field during inflation
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Higgs Field during inflation
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Stochastic Inflation

Starobinsky (1984,1986)

long-wave part
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short-wave part



Stochastic Inflation

Starobinsky (1984,1986)

long-wave part
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Fokker-Planck equation

Op1lp(x,t)] 1 0 H? 9%p1[p(x,t)]
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Fokker-Planck equation

Op1lp(x,t)] 1 0 H? 9%p1[p(x,t)]
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— An equilibrium state exists




Probability distribution
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Probability distribution

(p?) = 0.132\" 2 H?
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Model : k-Inflation

Armendariz-Picon, et al. (1999)
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K-Inflation with Higgs
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Fluctuations

We want

P(k) ~ 1077



Fluctuations

_ <5Ph("“) 0pn(0)
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Fluctuations

Fourier
Transform

Py (k) ~ 14V k™3
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Fluctuations

We get

P(k) ~ Py (k)
~ 0.1

Too Large!
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Fokker-Planck equation
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Probability Distribution Function

— An equilibrium state exists
Starobinsky, Yokoyama (1994)
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Correlation
timel/length

t.~ 76.2H

a(t)re =~ eS A1



During inflation

VR Hinf



When does
Oscillation start?

Ph ™ )\H'Llnf
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Gravitational
particle production
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Energy
density

g
9NH§71 TN eff 3 _
pr =5 f (Hinf> ~ 1.59 x 10"°NH;,

3H, 3,74
353 ~ 9.50 x 107" H. ¢
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