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In @ Nutshell
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Framework: HST
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Higher Order Derivatives terms at O(a') are
proportional to the Zeroth Order EOMs

[E. Bergshoeff, M. de Roo, 89]



Motivations

* Test SMARR Formula
e Test Swampland Conjectures

e Cancellation of Forces beyond
probe approximation

e Test First Law of
Thermodynamics



Extremal BHs 5d: Ansatz

Fields Ansatz for T°> = S x T4 compactification
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Unknown functions Ansatz
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Extremal BHs 5d: Solution




Extremal BHs 5d: Microstates & Thermodynamics
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Extremal Multi BH: Solutions
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Non Extremal BHs 5d: Ansatz

Fields Ansatz for T°> = S x T4 compactification
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Blackening factor Ansatz
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Finding Non Extremal BH Solutions

* 7 unknown functions = EOMs cannot be solved directly
* NEW approach

d(2n)

* Expandin 1/p the unknown functions 0Z2; = Z ;zn
n=1

e Replace in the EOMs = obtain algebraic constraints for the

(2n)

* Find the generating functions of the series (using Mathematica)
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Non Extremal BHs 5d: Solution
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In that case, the solution reads explicitly as follows:
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Non Extremal BHs 5d: Solution (with T-duality)
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Non Extremal BHs 5d: Thermodynamics

e Charge, Mass NO a’ Corrections
* Entropy, Temperature YES
e HST entropy formula proposed by [Z. Elgood, T. Ortin,

D. Pereniguez, 20] satisfies the First Law and Smarr
Formula
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Future Directions

* Multiple 4d black hole with corrected mass
* Non Extremal 4d black hole
* Microstates interpretation in the non extremal case

Thank you for the attention!



Framework: HST
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Extremal BHs 4d: Ansatz

Fields Ansatz for T® = S x St x T* compactification
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Extremal BHs 4d: Microstates & Thermodynamics
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Extremal Multi BH: Thermodynamics
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Solut

Non Extremal BHs 5d
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Non Extremal BHs 5d: Thermodynamics (Part 2)
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