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The species Scale

e Maximum UV cut-off in QG in the presence of N light species [Dvali'07] [Dvali, Reedi '08]
[Dvali, Liist “10] [Dvali, Gémez "10]
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The species Scale
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Gravitational Collapse and the Covariant Entropy Bound

» Configuration of energy E in a box of size L can collapse gravitationally unless
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Can we approach the maximum entropy for some non-black hole configuration?
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Species Entropy from EFT thermodynamics in the limit

* CEB and Gravitational Collapse Bound coincide for 7 ~ 1/L

[AH, Liist, Masias, Scalisi "24]
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Td-3 ~ Td-2
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Species Entropy from EFT thermodynamics in the limit
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Species Thermodynamics
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- Black Hole-String Correspondence

[Horowitz, Polchinski "96 "97]

[Chen, Maldacena, Witten "21]
[Susskind "21]
[Ceplack, Emparan, Puhm,

Tomasevic 22]
[Bedroya, Vafa, Wu ‘23]
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Black Hole-String Correspondence
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Black Hole-String Correspondence
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Black Hole-String Correspondence
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Black Hole - (Species) Tower Correspondence

Black Hole Box of species
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Take-home message

e Weakly coupled string oscillators & KK-like towers can give rise to the right entropy

& energy to allow a black hole - tower correspondence

* Appropriate towers <——> Entropy to allow for black hole - tower correspondence
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e Weakly coupled string oscillators & KK-like towers can give rise to the right entropy

& energy to allow a black hole - tower correspondence

* Appropriate towers <——> Entropy to allow for black hole - tower correspondence

Food for thought —> Answers in J. Masias’ talk

e Are there any other tower that can give rise to the right entropy & mass?
[See also C. Montella’s talk]

e Can we understand the thermodynamics of these towers from the EFT thermodynamics?
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e Are there any other tower that can give rise to the right entropy & mass?
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e Can we understand the thermodynamics of these towers from the EFT thermodynamics?

Grazie mille!
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