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Inflation: early accelerated
expansion of the Universe
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Inflation explains why the Universe is 
homogeneous, flat, with no topological defects
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Inflation: early accelerated
expansion of the Universe
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p+ ⇢ ⇡ 0 constant Hubble rate H

Inflation explains why the Universe is 
homogeneous, flat, with no topological defects
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Single-field Inflation
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Introduction Reheating

Compare various models to limits from Planck data

Patrick Stengel (Stockholm University) The Higgs can delay Reheating April 9, 2018 4 / 12

(Figure from W. Kinney)
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Reheating can alter the observed e-fold number
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Reheating can alter the observed e-fold number
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Inflation model Reheating

Instantaneous reheating: ⇢RH = ⇢�,I

Delayed reheating: ⇢RH < ⇢�,I
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Modeling reheating

The inflaton      decays into relativistic 
degrees of freedom (radiation)

�
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Modeling reheating

The inflaton      decays into relativistic 
degrees of freedom (radiation)

�

Reheating given by coupled Boltzmann equations:

�̈+ (3H + �) �̇+m
2
�� = 0

⇢̇R + 4H⇢R = � �̇
2

The damping term     transfers energy from the 
inflaton to radiation (relativistic SM particles)

�
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Modeling reheating

The inflaton decays into 
massive (Higgsed) 

fermions or gauge bosons

Yukawa coupling Higgs field
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Modeling reheating
But... the rms Higgs field 
during inflation is huge! 
(compared to EW scale)

h =
HI

2⇡
⇡ 1012 GeV
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Delaying inflation
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For large values of the Higgs    
the decay rate is suppressed!
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