
JCAP03(2014)054 doi:10.1088/1475-7516/2014/03/054 

Ido Ben-Dayan, Shenglin Jing, Alexander Westphal, Clemens Wieck 

Accidental Inflation from Kähler Uplifting 



· Introduction/Background 

· Kähler Moduli Stabilization 

· Kähler Moduli Inflation, Dynamics & Potentials Hunting 

· Conclusion/Future Work 

Outline 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 





The Horizon Problem & Inflation 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Alternative Proposal: Conformal Cyclic Cosmology 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Model Independent Predictions 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Model Dependent Predictions 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Model Dependent Predictions 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Burgess et al. (2013), arXiv: 1306.3512 

String Inflation Models 

● Intro Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 
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Kähler Uplifting and Necessary Conditions for Inflation/dS Minimum 
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Properties of the Scalar Potential 
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dS Minimum with One Condensate 
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dS Minimum with One Condensate 

Intro ● Kähler Moduli Stabilization Kähler Moduli Inflation Conclusion 



Accidental Inflation: Hilltop Inflation by Deflation (IBD): 

· Single-field / Two-field 

· Right-rolling Inflection Point 

· Sensitive to initial conditions 

· Extreme fine-tuning 

· Negligible 

· Single-field 

· Left-rolling Hilltop, no overshooting 

· Insensitive to initial conditions 

· Less fine-tuning 

· Enhanced 

· Enhanced · 
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Generalized Slow-roll Dynamics 
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Slow-roll Observables 
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Energy stored in small scale density perturbations is released through Silk 
damping, causing μ and y-type spectral distortions 

Spectral Distortions as a Probe for Inflation 
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Accidental Inflation: Single-field Model 
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Hilltop IBD: Inflation by Deflation 
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Two nearby inflection points gives rise to enhanced r. Controlled by a & b 

Hilltop IBD: Properties of the Potential 
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A scalar potential can be locally approximated by a Taylor series in terms of 
the slow-roll observables: 

An additional inflection point provides small-field models 
with enhanced     , evading the Lyth bound: 

Hilltop IBD: Properties of the Potential 
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Further enhancing r requires non-integer a & b 
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Further flattening the hilltop suitable for eternal inflation requires non-integer a & b 

Hilltop IBD: Properties of the Potential 

Intro Kähler Moduli Stabilization ● Kähler Moduli Inflation Conclusion 



Accidental Inflation: String vs. Field Theory 

Intro Kähler Moduli Stabilization ● Kähler Moduli Inflation Conclusion 



Hilltop IBD: String vs. Field Theory 

Intro Kähler Moduli Stabilization ● Kähler Moduli Inflation Conclusion 



Downhill Inflection Point Models: Hilltop IBD Models: 
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A reasonable Cosmological Constant requires extreme tuning in B 

Fine-tuning the Minimum 
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· Reducing the gravitino mass 

· Searching for inflation at larger volume 

· Tuning the value of CC 

· Reasonable       ,                  , 

· Enhanced scale dependence vs. field theory models 

· Small-field & effectively single-field 

· IBD models evade the problem of overshooting,  I.C.;  larger 
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