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Abstract: The binary black hole merger events recently discovered by the LIGO and Virgo Collaboration offer us excellent testbeds for exploring
extreme (strong and dynamical-field) gravity that was previously inaccessible. In this talk, | will first explain the current status of probing
fundamental pillars of General Relativity using the inspiral part of the gravitational waveform. | will next describe how well one can constrain one
type of quantum black holes, collapsed polymers, with the GW150914 ringdown. | will conclude with alist of important open problems.
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Fundamental Pillars in General Relativity (GR)
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]

AR

— General Relativity
— Modified Gravity

time relative velocity

waveform phase:

qj(insp) e \Ilg,lll;p) iy (IUA//C)%:—S

inspiral ringdown Kent Yagi

Pirsa: 17110075 Page 8/36




parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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parameterized post-Einsteinian (ppE) Formalism
[Yunes & Pretorius (2009)]
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Constraints on GW Generation
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Constraints on GW Generation
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Constraints on GW Generation
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Theoretlcal Constraints [Yunes, KY & Pretorius PRD (2016)]
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Theoretical Constraints

Example Theories (Theoretical Parameters)

[Yunes, KY & Pretorius PRD (2016)]
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Theoretical Constraints

Example Theories (Theoretical Parameters)
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Theoretical Constraints

Example Theories (Theoretical Parameters)

[Yunes, KY & Pretorius PRD (2016)]
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Theoretical Constraints [Yunes, KY & Pretorius PRD (2016)]

Example Theories (Theoretical Parameters) GR Pillar
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Theoretical Constraints [Yunes, KY & Pretorius PRD (2016)]
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COllapSGd POlymerS [Brustein & Medved (2016)]

[see Brustein’s Talk on Friday]

BH interior filled with long,
closed, excited, interacting strings
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COllapSGd POlymerS [Brustein & Medved (2016)]
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Collapsed Polymers

[see Brustein’s Talk on Friday]
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Polymer Ringdown [Brustein, Medved & KY (2017)]
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POlymeI‘ RinngWn [Brustein, Medved & KY (2017)]
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GW SpeCtrum [Brustein, Medved & KY (2017)]
GWI150914
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Bounds from GW 1 509 14 [Brustein, Medved & KY (2017)]
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Bounds from GW 1 509 14 [Brustein, Medved & KY (2017)]
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Bounds from GW 150914 [Brustein, Medved & KY (2017)]
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aLIGO Design SenSItIVIty [Brustein, Medved & KY (2017)]
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