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Black hole spectroscopy
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The scalar-tensor paradigm

- Simplest deformation of GR
- Shift symmetry ¢ = ¢ +c

- The scalar Gauss-Bonnet fairy tale
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EFTs Beyond GR
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Theoretical constraints
on scalar-GB



Causality

- Forbid macroscopic time advances
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- Eikonal scattering, phase shift matrix
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Causality requires low UV cutoft
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UV completion needed at small impact parameter
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Consequence of low UV cutoft
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Dispersion relations & positivity

Can we derive lower bounds for other operators?
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Dispersion relations & gravity

Gravity: small negativity allowed
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Causality makes positive contributions too small:
no bound can be derived



Conclusions

From a fairy tale to a harsh reality:
Causality forces a low cutoff (new dof at low energies!)

Which other theories
beyond GR are affected
by similar issues?
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