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1. On the Origin of Gravity and the Laws of Newton
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2. On the Holographic Principle in a Radiation Dominated Universe

(n + 1) dimensional The radiation is described by
radiation dominated closed an interacting conformal field
Friedman-Robertson-Walker “ theory (CFT)
(FRW) universe
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(n+1) dim. “CardyZA "

Energy is extensive
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Casimir energy leads to sub-extensive contribution
E-=n(E +pV —TS)

Ec(AS,\V) = A=2"E(S, V)
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Total energy is given by
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E(S,V) = Eg(5,V) + SEc(S,V)

extensive

From conformal invariance, E'R is independent of V.
Extensive and non-extensive behaviors become
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From these, the entropy is given by
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[Ec(2E — E¢).
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Bekenstein bound
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Bekenstein-Hawking bound (7 v /K—ILEEE)
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“Bekenstein-Hawking” energy
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Entropy bound ~ E~ < Eppg

Weakly self-gravitating
Strongly gravitating
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