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Radiative decay

String decay  Γ ∼
𝑔2𝑆

ℓ𝑠

Black hole decay  Γ ∼ 𝑇𝐻 ∼
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Goldilocks adiabaticity

Not too fast: 
not pump energy into system

Not too slow: 
not lose entropy through 

quantum emission
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𝑀𝑠 = 𝑔𝑀𝑃 ≪ 𝑀𝑃



𝐽𝐾𝑒𝑟𝑟 ≪ 𝐽𝑅𝑒𝑔𝑔𝑒
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Cast of characters



Rotating black holes in higher D
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“Ultraspinning”“Kerr”

𝐽 < 𝑆 𝐽 > 𝑆

Phases

fixed entropy 𝑆



𝐽 > 𝑆: Ultraspinning instabilities



𝐽 > 𝑆: Ultraspinning instabilities



String states



String balls

𝑆 ∼ Length = 𝑀



Add rotation



Highly degenerate spinning string states





black hole/string hybrids



fast-spinning black holes → hybrids

Curvature on horizon first becomes 
string-size near the equator

“Staged correspondence”
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Kerr/stability bound 
for black holes

string/black hole 
transition

Fixed entropy 𝑆



𝐽𝑆

Strings to black holes
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Strings to black holes
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Black holes to strings
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Black holes to strings
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multi-string states







Final remarks







Thank you



Extra slides
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Black holes to strings D=5
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