Holographic Scaling in Newtonian Gravity

Mass and Black Hole Physics

Leo Rodriguez, Ph.D.
Assumption College
AAPT Winter Meeting, 2017

lim,_ oo

1 o
— " q - _): q - dA = m,
4G 7{92 grdA=mapm A} 7{92 g encl




A Question For Gen. Phys. Students
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Let’'s Answer the Question

Seems to be true classically.

e Gravitational Mass

— Nother’s Theorem:
[ ToodV = mapm

— ADM Procedure:
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e Inertial Mass

— Objects’ property to resist change in its state of motion
— Weinberg Salam:
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e Way to difficult for General Physics!



Gravielectric Duality
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E-Ag - Gauss’ Law

o Using Grauss’ Law
o All we know is Gauss’ Law, find the electric field of a point
charge 'Q’, a radial distance r’ away.
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Holography and ADM Mass
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g-Ap = — 47GMeepe Gravitational Gauss’ Law
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Need to make sure S encloses all the charge:
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Holography and ADM Mass
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where g(r) =1-2® + O (T%) Using this in M apps, we obtain:
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e Holographic Definition of Mass

— Mass is the gravitational flux through the surface of a 2-sphere at
radial infinity.




Black Hole ADM Mass From Holography
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Questions?
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