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Supergravity (SUGRA)

Gravity arises by gauging supersymmetry
- SUGRA
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Supergravity (SUGRA)

Gravity arises by gauging supersymmetry
- SUGRA

Why SUGRA?

Effective theory of low-energy string theory.

low I:pl q
Lst = Lsg + [DPRY...] J

Playground for local SUSY.

The Gauss-Bonnet Invariant in 5D, N=1 Gauged Supergravity 2/8



Curvature-Squared minimal gauged 5D SUGRA

Precision tests of AdS/CFT require R?
corrections.

Component construction of some invariants
is daunting so not all were understood.
[Bobev, Hristov, and Reys, 2021]

[Cassani, Ruipérez, and Turetta, 2022]
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Precision tests of AdS/CFT require R?
corrections.
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Superspace

W (X, 8) = @(x) + BA(X) + 62X (x)

CoaWlo=o [-AAX)
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Curvature-Squared minimal gauged 5D SUGRA

Precision tests of AdS/CFT require R?
corrections.

Component construction of some invariants
is daunting so not all were understood.
[Bobev, Hristov, and Reys, 2021]

[Cassani, Ruipérez, and Turetta, 2022]

Superspace
Necessary to parse upwards of 100,000 W (x,8) = @(x) + OA(X) + 62X (x)
terms.
CaWW|o=0 [—A(x)
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Computational Approach

Component reduction is largely algorithmic.
Cadabra can be used [Peeters, 2007].

Python + Cadabra Reduction Class

ex2Der := \Lambda {k}"{\ah}”*{Al} \D {Al}{@(exlDer)};
cleverSimplify = CleverSimplify(ex2Der)
cleverSimplify.main(15);
cleverSimplify.terms per iteration;

ANV 4 (TeidaW)
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Computational Outputs - New log Invariant

Component Form of Hlog Bosons

Component Form of Fioy Bosons
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Computationally generated all curvature-squared invariants in components.

SHD = SgSG + A]_ SWeyI2 + )\2 S|og + )\3 SRZ
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Results

Computationally generated all curvature-squared invariants in components.

SHD = SgSG + A]_ SWeyIZ + )\2 S|og + )\3 SRZ

EOM of gravitational (Weyl) multiplet
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[Gold, Hutomo, Khandelwal, and Tartaglino-Mazzucchelli, 2023b]
[Gold, Hutomo, Khandelwal, and Tartaglino-Mazzucchelli, 2023c]
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Computationally aided map to alternative gravitational multiplet and going on-shell yields
Gauss-Bonnet combination:
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[Gold, Hutomo, Khandelwal, Ozkan, Pang, and Tartaglino-Mazzucchelli, 2023a]
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