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Standard Big-Bang Cosmology and Inflation

» Flatness Problem (Fine-tuning Problem)

* OQur universe is very flat today. : Q(to) =1.02 + 0.02.
* Requires Extreme Fine-Tuning : 10* (recombination) and 101° (BBN)

» Horizon Problem
* Angular size of causally connected patches at CMB =~ 1.6°

» Inflationary Solution
* Phase of accelerated expansion before BBN era

Inflation: ——— [a(tE) =a (t;) e’

g

» Primordial Density Fluctuation
e CMB Temperature Fluctuation <=  Primordial Density Fluctuation

‘%T ~ 10~5 (Planck +WMAP)

e Standard Big Bang Cosmology does not explain the origin of these

fluctuations
e Inflation scenario naturally generates such density fluctuation



Single Scalar Field: Slow Roll Inflation Scenario

» Slow Roll Inflation
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Small Field Inflation : ¢; < m,,

- Inflection point inflation is unique realization for small field inflation
when inflation is driven by single scalar field .

Inflection Conditions [L‘”(gﬁ;) ~ () V' (¢r) ~ []]

Inflection Point Analysis
- Potential Expansion
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Inflationary parameters and Power-Spectrum
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Small Field Inflation : ¢; < m,,
» End of Inflation

f:—? ~ (1-68). §<<1
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» Spectral Index

e 1
[ns ~ 1 —I—Qr;@




Small Field Inflation : ¢; < m,,

» Constraints on Potential
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» Successful Small-field Inflation Requires,

 Realization of almost Inflection-like behavior.
e \<< 1.



B-L Particle Content
» Minimal B-L(Baryon-Lepton) Extension of Standard Model

e 3 generation of right handed T/ T/
Neutrinos (N,) to make theory | “SU(‘})C SU(Z)L U( ) f U(UB_L
free of gauge anomaly. i 3 2 +1/G +1/3
B-L Higgs Field () to break the U 3 1 2/3 1 41 :3
B-L gauge symmetry. O’% 3 1 —1/3 +1/3
B-L symmetry breaking ﬁ ! : _1/2 nl
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* See-Saw Mechanism [Model: N with degenerate mass spectrum]

1 , ¢ 9 o\ ..2
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RGE Improved B-L Higgs Potential
Tree Level B-L Higgs Potential
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RGE B-L Higgs Potential
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RGE Improved B-L Higgs Potential

RGE Improved Quartic Coupling (A)
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Inflection Constraint on RGE Improved B-L Potential
- A and Inflation-scale (M)
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N
RGE Improved B-L Higgs Potential w/Inflection Point
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N
RGE Improved B-L Higgs Potential w/Inflection Point
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Inflationary Predictions

0.012 |
Spectral Index (ns) : 0010
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Conclusions

We considered A ¢* context of B-L extension of SM with identification of B-L
Higgs as Inflaton.

Inflection point inflation is unique realization for small field inflation
when inflation is driven by single scalar field .

Spectral Index consistent to the Planck measurement can be realized
independent of low energy phenomenology.

Successful Inflection point provide unique boundary condition around
inflection scale [

BM) ~ 0, A< L |

The boundary condition provide uniquely fixes the parameter for low energy
phenomenology

g(max) ~ 0.03 ZNR 0. 84
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