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Inflation + Supergravity

Inflation at high field values: requires Supergravity.

Potential as function of Kähler 𝐾 Φ, ഥΦ and superpotential 𝑊 Φ

𝑉 = 𝑒𝐾(𝐾𝑖 ҧ𝑗 𝐷
𝑖𝑊 ഥ𝐷 ҧ𝑗 ഥ𝑊 − 3 𝑊 2)

η-problem Unbounded from below
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Nilpotent inflation

𝐾 = K Φ + ഥΦ + 𝑆 ҧ𝑆,                 𝑊 = ℎ Φ + 𝑆𝑓 Φ

• ℎ Φ =
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• 𝑓 Φ = 𝑓0 −𝑚𝑓Φ
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η-problem Unboundedness

𝑓 0 ≠ 0: SUSY broken, 
Propagate to MSSN with messengers
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Mass scale during inflation

Inflaton mass

𝑆2 = 0: constraint superfield
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Messenger loop term

If 𝑔 = 0, 𝑀 ≈ 0.1 𝑀𝑝𝑙, 

[Dudas,Heurtier, Wieck, Winkler ‚16]
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𝑓 0 ≠ 0: SUSY broken, 
Propagate to MSSN with messengers

𝑆2 = 0: constraint superfield



Validity of the model

• Tachyons
1. Messenger masses large 𝑀2 > 𝑓0
2. Inflaton mass small  mh < 𝑀

3. Inflaton mass large    𝑚ℎ
2 >

𝑓0𝑚𝑓

2𝑀𝑝
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𝑚𝑓 ≫ 𝑚ℎ: Quartic inflation



Our model

• We define a UV model containing: 
• SUSY breaking in the vacuum

• Gauge mediation to the MSSM

• Nilpotent 𝛼-attractor inflation
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Our model, Reheating

• We define a UV model containing:
• SUSY breaking in the vacuum

• Gauge mediation to the MSSM

• Nilpotent 𝛼-attractor inflation

• We can define:
• SUSY spectrum

• Reheating temperature
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Our model, Reheating

• We define a UV model containing:
• SUSY breaking in the vacuum

• Gauge mediation to the MSSM

• Nilpotent 𝛼-attractor inflation

• We can define:
• SUSY spectrum 

• Reheating temperature
• Number of efolds

• Inflation parameters
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Gravitino LSP: dark matter?

• overclose the universe?
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Gravitino LSP: dark matter?

• overclose the universe?

• Production via:
• Inflaton decays into gravitinos

• Thermal production
[Moroi, Murayama, Yamaguchi ‘93]

• Freeze-in [Cheung, Elor, Hall ‘11]

• NLSP decay
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All constraints combined
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Conclusions

• We can combine gauge mediation and nilpotent inflation

• We can compute reheating parameters

• Reheating constraints strongly our parameter space
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Back-up



Full model

• 𝐾 = −
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• 𝑊 = ℎ Φ + 𝑆 𝑓 Φ + 𝜆𝑆𝑋 ෨𝑋 + 𝑀 + 𝑔Φ 𝑋෨𝑌 + 𝑌 ෨𝑋 +𝑚𝑦𝑌 ෨𝑌
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