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Basic Equations (I)
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Inflation Alan Guth (1981)
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Vacuum Energy Dominated 
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Basic Equations (II)
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Basic Equations (III)
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Slow roll parameters:

Number of e-folds

Spectrum of primordial curvature perturbation

We called this CMB normalization.
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The spectral index
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Some other issues

• Non-Gaussianity

• Gravity waves
• Cosmic Strings
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Hilltop Inflation

22
2

0 0 0

1
( ) 1 | |

2 2 P

m
V V V

M

φφ φ η
  
 = − + = − +    

⋯ ⋯

L. Boubekeur and D. H. Lyth hep-ph/0502047

More hilltop Inflation models
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Benefits of Hilltop Inflation

• Produce “Eternal Inflation”
• Produce the spectral index required from 

(WMAP) observation.
• Reduce the inflation scale. (Solve the 

cosmic string problem of hybrid inflation.)



Eternal Inflation



Analytical Solutions
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Three classes of Hilltop Inflation
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R invariance New Inflation

(Hilltop) D-term Inflation

(Hilltop )F-term Inflation

(Hilltop) Supernatural Inflation



F-term Hybrid Inflation

D-term Hybrid Inflation
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Hilltop F-term Inflation from 
quadratic correction
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From higher order term of the Kahler potential
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This is regarded as “eta-problem”, but it can also be used as “eta-correction”
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Hilltop F-term Inflation from quartic
correction
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Hilltop D-term Inflation from 
quadratic correction
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Hilltop D-term Inflation from quartic
correction
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Supernatural Inflation
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Finale

• “Now is the time to be a cosmologist.”---
Mark Kamionkowsky 0706.2986[astro-ph]

• “Our universe is an ultimate test of 
fundamental physics.”---
Renata Kallosh hep-th/0702059



Model One, p=4Model One, p=4
New Inflation



Model 2, p=0Model 2, p=0

0p →
Modified F- and D-term Inflation
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Model 3, p=4Model 3, p=4

We fix n=0.95 in this case.



Model 1

Model 2


