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The Cosmological Constant
Problem

[For aipioneering review: on this problemisee S. Weinberg, Rev. Mod. Phys. 61, 1 (1989).
[For more recent and detailed reviews see V. Sahni and A. Starebinsky, Int. J. Mod. Phys.
D 9 373 (2000), astro-ph/9904398; N. Straumann, lihe history. of the cosmiological
constant probleni gr-gc/0206027; Il.Padmanabhan, Phys.Rept. 380; 235 (2003)),
heP=th/0212290. See the ArXiV: for other recent reviews....
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Wheeler-De Witt Equation
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Re-writing the WWDW equation




Eigenvalue problem
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Integration rules on Gaussian wave functionals




Form of the background

N(r) €-> Lapse function

b(r) € -2 shape function

for example, the Ricci tensor in 3 dim. is
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Canonical Decomposition
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Canonical Decomposition

Jacobian related to the F.P. determinant - Order by order
ghosts do not contribute in this approach




Graviton Contribution: Regularization

 Zeta function regularization <-> Equivalent to the Zero Point Energy
subtraction procedure of the Casimir effect




Isolating the divergence

Renermalization = Bare coshioloagicaliconstant changeaninte

The finite part becomes




Eliminate the dependance on uw and impose

AO must be treated as running




Example: the Schwarzschild Case

¢ At the scale [,

A, has

a maximum
for




A Bound on Aat the scale ,

A double limit on A,

Signal of Phase Transition?7??




Example: the dS and AdS Cases

Adopting the same procedure of the Schwarzschild case, the induced A becomes

For the dS case on the horizon




Extension to f(R) Theories
[S. Capozziello and R.G., Class. Quant. Grav., 24, 1627 (2007)]

& A straightiorward generalization 1s a {(R) theony: substituting the
classical [Lagrangian with

Note - f(R) lives in D+1
dimensions

Induced Cosmological Constant modified by f(R)










f(R) 2 dS and AdS cases

Currently under investigation!!




¢ Wheeler-De Witt Equation €~ Sturm-Liouville
Problem.

¢ [he cosmological constant is the eigenvalue.

¢ \Variationalr Approach te the elgenvalue eguation
(Infinites).

¢ EigenvaluerRegularization with the zZeta fUREtion

<> Casimii eENergy, graviten contribution; torthe
cOSMolodicalrconstant:

¢ Renormalizationrand renormalizationr groum
equations > Applicationrterthiesvaxawellfchiarge:
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