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Minimal action of Supergravity

Holomorphic action of Supergravity

Generic action of Supergravity

𝑆 = −∫ 𝑑4𝑥 𝑑2Θ ℰ 3ℛ + h. c.

𝑆 = ∫ 𝑑4𝑥 𝑑2Θ ℰ 𝐹 ℛ + h. c.

𝑆 = ∫ 𝑑4𝑥 𝑑4Θ 𝐸 𝑁 ℛ,  ℛ
+∫ 𝑑4𝑥 𝑑2Θ ℰ 𝐹 ℛ + h. c.

Supergravity Actions



No 𝑅2 inflation 
in 𝐹 ℛ supergravity
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◆ Argument using scale invariance in the equivalent no-scale supergravity

J. Ellis, D. V. Nanopoulos, and K. A. Olive, JCAP 1310 (2013) 009 , arXiv:1307.3537 [hep-th]

◆ Investigation of the scalar potential for 𝐹 ℛ ~ℛ + ℛ𝑛

S. Ferrara, A. Kehagias, and M. Porrati, arXiv:1310.0399 [hep-th]
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𝑓(𝑅) gravity Scalar-tensor theory
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Classically Equivalent

Starobinsky inflation



2 bosons +2 fermions

4 bosons +4 fermions

6 bosons +6 fermions

Supergravity multiplet
Old-minimal multiplet

graviton 𝑒𝑚
𝑎, gravitino 𝜓𝑚

𝛼 , complex scalar 𝑋, real vector 𝑏𝑎.

Minimal Action of Supergravity

Holomorphic Action of Supergravity

Generic Action of Supergravity

𝑆 = −∫ 𝑑4𝑥 𝑑2Θ ℰ 3ℛ + h. c.

𝑆 = ∫ 𝑑4𝑥 𝑑2Θ ℰ 𝐹 ℛ + h. c.

𝑆 = ∫ 𝑑4𝑥 𝑑4Θ 𝐸 𝑁 ℛ,  ℛ

+ ∫ 𝑑4𝑥 𝑑2Θ ℰ 𝐹 ℛ + h. c.

On-Shell Degrees Of Freedom



Bosonic Lagrangian

𝑒−1ℒ

𝑆 = ∫ 𝑑4𝑥 𝑑4Θ 𝐸 𝑁 ℛ,  ℛ + ∫ 𝑑4𝑥 𝑑2Θ ℰ 𝐹 ℛ + h. c.



Non-minimal Couplings

𝑒−1ℒ

−𝑅 + 𝑅2 Starobinsky inflation

Higgs inflation       −𝜉𝐻2𝑅 − 𝜆𝐻4



Vacuum conditions
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Stabilizing the scalar potential

𝑁 ∼ 𝑛𝑝 ℛ  ℛ 𝑝

Δℒ𝑘𝑖𝑛 = −𝑛𝑝𝑝
2 𝑋∗𝑋 𝑝−1𝜕𝑚𝑋∗𝜕𝑚𝑋

Δ𝑉 = −4𝑛𝑝 2𝑝 − 1 2 𝑋∗𝑋 𝑝+1

The potential UNBOUNDED BELOW or

the WRONG SIGN of the kinetic term.



Conclusion & Prospects

There are

Rich structures 
in Generic Higher-order Supergravity.

Hybrid of Starobinsky and Higgs inflation?
To incorporate inflation and dark energy?

Matter-coupling and reheating of the Universe?
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Thank you!
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For more information,

see arXiv:1309.7494.
(version 2 will appear soon.)


