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Axion - saxion 

ℒkin ⊃
1
τ2

(∂τ)2 +
1
τ2

(∂θ)2

V ⊃ Λ e−aτ (1 + cos(aθ))
saxion

•  type IIB compactification on 

• At least 1 Kähler modulus  + axion   
 complexified field  

𝒩 = 1 CY3

τ θ
→ T = τ + iθ

axion
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String Inflation saxion  inflaton↔



Preheating

Inflation

Reheating

SR

PREHEATING

τ ≃ ⟨τ⟩ + Δτ cos(mt)

χ(t, ⃗x ) = ⟨χ⟩ + δχk(t, ⃗x )

··χk − 2β
Δτ
⟨τ⟩

·χk sin(mτt) + (k2 + Λae−a⟨τ⟩ (⟨τ⟩ + Δτ cos(mτt)) e−aΔτ cos(mτt)) χk = 0

resonance parameter q

q = 4aΔτ
m2

θ

m2
τ (1 −

1
a⟨τ⟩ )

··χk + (Ak − 2q cos(mt)) χk = 0

ϕ ≃ ⟨ϕ⟩ + Δϕ cos(mt)

Mathieu equation

χ(t, ⃗x ) ∝ eμkt



Stability charts

q = 4aΔτ
m2

θ

m2
τ (1 −

1
a⟨τ⟩ )

10−11MP ≤ mθ ≤ 10−5MP10−38MP ≤ mθ ≤ 10−31MP

  Dark radiation:   contribute to  

 Dark matter:  

ma ≤ 10−31Mpl → ΔNeff

Ω0
θ =

mθnθ(a0)
ρ0

c



Enhanced modes

q = 4aΔτ
m2

θ

m2
τ (1 −

1
a⟨τ⟩ )

  Dark radiation:   contribute to  

 Dark matter:  

ma ≤ 10−31Mpl → ΔNeff

Ω0
θ =

mθnθ(a0)
ρ0

c
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Application: Fibre inflation

  Dark radiation:  contribution to  

 Dark matter:  

ΔNeff ≃ 10−6

Ω0
θh2 ≫ 0.12

5 10 15 20 25 30
-20 000

-10 000

0

10 000

1 2 3
-6000

-4000

-2000

0

2000

Come to my poster for more 


