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• String Inflation phenomenology compactification of the extra-
dimensions

• 10d Type IIB Superstring theory : Calabi Yau 3-folds

• CY Moduli : axio-dilaton S, complex structure moduli Uα, Kahler moduli Ti

• CY compactifications with superpotential W0 (S, U)

• LVS model for Kahler moduli stabilization

LARGE Volume Scenario



• Type IIB superstring theory scalar potential

• Higher derivative F4-corrections [D. Ciupke, J. Louis and A. Westphal]

with topological numbers

• Need to identify suitable CYs to describe phenomenology [Kreuzer-Skarke database]

LARGE Volume Scenario



String Inflation in LVS

• Fix the CY overall volume

• Search for the expression of the inflationary potential V

• Obtain, by derivation of V, the slow-roll parameters:

• Fix the numer of e-foldings according to the string model

• Compute, by integration, the value of the inflaton field at the horizon exit

• Estimate the values of phenomenological interest parameters and compare them 
with observations



Blow-Up Inflation

• CY volume standard form

• LVS potential approximation

• High derivative F4-corrections



Blow-Up Inflation

Number of e-foldings:

The number of e-foldings for inflation depends on the early history of universe evolution 
and, in particular, on the decay of the longest living particle.

1). If the inflaton is the longest living particle:

- Decay in the visible sector

2). If the volume is the longest living particle:

- Decay in the visible sector

- Decay into Higgs [Hebecker]



Blow-Up Inflation

• Explicit example with parameter choice

• Divisor topology with 



• Explicit example with parameter choice

• Divisor topology with Pi=0

Blow-Up Inflation



Fiber Inflation

• CY volume standard form

• LVS potential approximation

• Inflationary potential + F4-corrections



Fiber Inflation

• Explicit example with a parameter choice such that [M. Cicoli, E. Di Valentino]

R = 4.8 × 10-6 R1= 8.8 × 10-3 R2=1.8 × 10-1

• Divisor topology with



Conclusions and Outlooks

• Not all the possible CY topologies support LVS

• High derivative corrections to the scalar potential affect the inflation dynamics

• There is an upper bound on the correction factors in order to preserve the correct 
inflation

• In some situations corrections are desirable

• Study other string-built models for inflations

• Analyze the effects of such corrections on other cosmological problems


