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What is leptogenesis?

• Leptogenesis is a model that can explain baryon asymmetry 
of the current universe through the seesaw model

What is different about using the PQ 
inflation model?

• Non zero Initial number density of RHN!



Leptogenesis

𝛤 𝑁1 → ҧ𝑙𝐿𝐻 =

Seesaw Type-1

𝑁1(𝑡𝑒 < 𝑡 < 𝑡𝑅𝐻) ≅ 0, 
𝑡𝑒: end of inflation 



Initial number density of RHN

𝑁1(𝑡𝑒 < 𝑡 < 𝑡𝑅𝐻) ≠ 0, 
𝑡𝑒: end of inflation 

𝑁1(𝑡𝑒 < 𝑡 < 𝑡𝑅𝐻) ≅ 0, 
𝑡𝑒: end of inflation 

Thermal leptogenesis scenario

Non-Thermal leptogenesis scenario
(Our assumption)

𝑀𝑅𝐻𝑁 ≫ 𝑇𝑅𝐻Decay Inverse Decay



𝑁1(𝑡𝑒 < 𝑡 < 𝑡𝑅𝐻) ≠ 0, 
𝑡𝑒: end of inflation 

Non-Thermal leptogenesis scenario
(Our assumption)

𝑀𝑅𝐻𝑁 ≫ 𝑇𝑅𝐻

RHN Decay Inverse DecayInflaton scattering

Initial number density of RHN



Gravitational Production of RHN
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Peccei-Quinn inflation     𝑈(1)𝑃𝑄



Interaction

Due to Strong CP problem!

Sub-dominant about Reheating dominant about Reheating 

Reheating condition



Matching

𝜆𝐻𝛷 = 10−10.57

𝑇𝑟𝑒ℎ: 6.0 ∗ 10
4𝐺𝑒𝑉

initial axial velocity 
:10−6𝑀𝑝

𝜆𝐻𝛷 = 10−10.6

𝑇𝑟𝑒ℎ: 5.5 ∗ 10
4𝐺𝑒𝑉

initial axial velocity
10−10𝑀𝑝

1. 𝑀𝑁1 = 1013𝐺𝑒𝑉 2. 𝜖1 = 10−6 3.𝑓𝑎 = 1011𝐺𝑒𝑉
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𝑌𝐵
𝑃𝑙𝑎𝑛𝑐𝑘 ≅ 8.7 × 10−11.                                

Constraints

1 case :

2 case :

2 case

baryon asymmetry, dark matter 
abundance, strong CP problem could 

be solved!



Thank you


