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・Recent experimental information such as the Planck satellite 
   results provides cosmological parameters with increasing
   accuracy.

Introduction

・This enables us to investigate numerical aspects of concrete 
   particle physics model of inflation.

・Among various models of inflation, we here adopt a
   supersymmetric Higgs inflation model to investigate its 
   quantitative aspects.
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MSSM Higgs Inflation

・soft SUSY breaking スケールとインフレーションに必要な
   パラメータのtuningの関係は？

・Configuration of the D-flat direction in Higgs potential is
   determined by soft terms(quadratic) and higher dim. op. 

→fine tunings of parameters are needed. 

・If soft terms and higher dim. terms are cancel successfully,
   there exist very flat region in the potential and inflation occurs.

φ

V (φ)
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Higgs Potential 
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λ
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Higgs Potential 

φ

V (φ)

3m2
0 = 4µ2

A saddle point exist when the 
parameter relation                   holds.φ
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We define        asα

3m2
0 = 4µ2(1 + 8α2)

               , slow-roll parameters for
inflation are very small near the 
inflection point      . 

If α2 � 1

φ0
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MSSM Higgs Inflation

e-fold数 :

観測による制限 :

Xmax = 2.051× 104 for N = 50

A. Chatterjee and A. Mazumdar, (2011)

With the parameters of X ≡ α(
MP

m0
) and λ

Power Spectrum  :
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For example..

we need..
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MSSM Higgs Inflation
3m2
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MP

m0
)
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Summary

・We performed a simple case study of supersymmetric 
   Higgs inflation model

・The observed tilt of the spectral index implies that   
   the tuning is minimal to realize the sizable amplitude 
   of density fluctuations.

・Once we take into account the inflationary fine tuning, 
                     does not reduce the total degree of fine 
tuning including electroweak hierarchy.
small m0/mZ
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Higgs potential :

Higgs Potential 

φ

V (φ)

2013年8月20日火曜日


