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' Part I: Hypersurtace Model

e Gravitational wave from first-principles

e Evolution of Black hole in Binary System




Hypersurtace dynamics 1n binary system
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C Key Properties from the Action ]
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From Action to Classical Gompton Amplitude
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/Advantages

e no Mathisson-Papapetrou-Dixon
(MPD) equation

u reduced to algebra equation

* amplitude related inertial d.o.f. (a,m)

e hypersurface coordinate equation 1s
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More finite size effects(spin, tidal, absorption)
e double Riemann tensor coupling RR(DZ ---DZ)

e dynamic of worldvolumn metric

Fundamental action?
Finite terms,
Combinational Coefhicient
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" Part II: Bridging amplitude
and BHPT

e Bridging gravitational solutions and PM-expanded amplitudes

e Generate the Gompton amplitude with finite size effect

\_




Scattering amplitude in BHP'1
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Classical Gravitational Gompton Amplitude
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* Compton amplitude expansion
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Comparing with BHP'T

/Work in lab frame
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Novel non-perturbative relation
Open question: Universal? (QED,QCD)




Resummation ot Leading Forward Divergence
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Extend to Kerr black hole
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. Outlook -

v
e Connection to Green function in Gurved background

and quasi-normal modes (QNM) (separating PM expansion and
frequency expansion, aim to obtain resumed finite size eftect)

e Higher-point amplitudes and non-linear QNM dynamics(Beyond
BHPT)

* Developing a classical non-local field theory based on
hypersurface model(Fix double Riemann tensor couplings and
worldvolumn dynamics by bridging with BHP'T)

e Toward a quantum description of black holes and quantum
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