Cosmological constant problem #2 Theory-2002
Why is cosmological constant of the order of matter energy density?

Vacuum energy is proportional to perturbations of vacuum state

Assume that matter is dominating disturbance of vacuum,
neglecting others (from gravity, curvature, quintessence, Casimir, ...)
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In present Universe (and practically for all epochs)
deviations from equilibrium vacuum
are small compared to Planck scale.
That is why cosmological constant is small
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Cosmological constant problem #1

Vanishing of big cosmological constant without fine tuning
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Curvature term vacuum energy density
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Vacuum energy of equilibrium quantum liquids
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Gibbs-Duhem relation for vacuum
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Relevant energy density of isolated (P=O) droplet at T=0
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trans-Planckian degrees of freedom exactly compensate
sub-Planckian contribution
if vacuum is in equilibrium
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its vacoum energy is exactly zero without fine tuning




