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In this talk: new class of EFTs iIdea: preserve certain properties of GR
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Universal GR prediction:

GWs <e-—————— null geodesics

geometric optics
Gy ~ V2hy, =k k* =0

Beyond GR;

Sy
* GWs not null nor geodesic

* Birefringence: speed of propagation
depending on the polarization

r

* Depends on background curvature
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Beyond GR effects: BH quasinormal modes

QNM spectrum: set of characteristic frequencies of black holes

Special property in GR: isospectrality Isospectrality breaking
beyond GR
0.60F —

BH perturbati()ns —— Kerr (axial and polar)

/ \ 0.53 ----- Higher-derivative axial
0.50}
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Identical QNM spectrum "

Not true In extensions of GR! oio - 0:2 - 014 - 0:6 - 0:8
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s there any extension of GR that preserves
ISospectrality and/or non-birefringence?
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Found new class of theories such that

1. Non-birefringent dispersion relation

2. Isospectral QNMs in the eikonal limit [ = oo

Remarks
* No exactly iIsospectral theories exist

° 1 implies 2

}Isospectral EFTS
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Eikonal QNMs and photon sphere

In GR elkonal QNMs are related to unstable photon sphere geodesics

QNM frequency <«—> Orbital frequency
Damping time  <—> | yapunov exponent

Beyond GR: Generalized correspondence
ONMs «——— Unstable G\W orbits (not geodesic!)

Isospectrality «—— non-birefringence
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Lowest order Isospectral correction

1

Siso = 167G f d4x\/—_g {R + € l(Rm,pURl’W'DJ)Z + (Ruv,oaﬁlwpg)zl 4 }

. No cubic corrections

. Parity must be preserved

Sstring theory

. Matches String Theory prediction Sijso = Sj; ,E = ¢ (3) a'”
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2
3. Single quartic correction
|

Supersymmetry? Duality? Born-Infeld-like gravity?
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* This might be a key feature of quantum gravity
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Conclusion

ldentified a new class of iIsospectral extensions of GR

These are theories with non-birefringent dispersion relation, implying
Isospectral eikonal QNMs

This might be a key feature of qguantum gravity

Future directions: generalizations, phenomenology and understanding the
connection to string theory

Thank you for your attention
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