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| problem & solving | Motivation
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Inflation EWPT Dark matter

The Standard Model should be extension for the three cases!!!

Tommi Tenkanen, Kimmo Tuominen, Ville Vaskonen Complex scalar singlet Model

J. Cosmol.Astropart. Phys. 09 (2016) 037. Cancellation between the two parts of the
scattering cross section would relax the

parameter spaces being bounded by the
direct detection experiments!!!

Real scalar singlet
+Fermion


https://en.wikipedia.org/wiki/Disc_galaxy
https://upload.wikimedia.org/wikipedia/commons/0/02/Gravitational_lens-full.jpg
https://en.wikipedia.org/wiki/Cosmic_microwave_background_radiation
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| scalar potential Model
Scalar partical Higgs portal
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| Free parameters
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The friedman Equation: 3M;H" = qur + V(g),
H=dla H* =V/3M;
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3% = 0.

The motion equation of field: ¢ + 3H¢ +
Slow-roll parameters: ¢ = V'/3H
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Dark matter

Inflationary observables:  Spectrum index Tensor to scalar
ng=1+42n—6¢ r = 16¢
Plank bounds n, = 0.9677 + 0.0060 r < 0.11 with N.=60
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Amplitude of scalar fluctuations: A
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| Inflations S
Phase transition
vacuum stability confines: A, > 0,4, > 0,45, > 0 Dark matter
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| Phase transition

Baryon production
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| Dark matter

The tree-level direct detection scattering amplitude:
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http://arxiv.org/abs/arXiv:1810.08139
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| Results (Realscalar singlet case)
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— DM relic density
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Freeze-out temperature
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The complex singlet scalar
with the global U(1) being -
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