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Gravity and vacuum energy

= Typical values of vacuum energy density
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Gravity and vacuum energy

= Typical values of vacuum energy density
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B Good behavior

It a state has a renormalizable u.v.-behavior and no further singularities in its two-point
function at some time (i.e., in a causal normal neighborhood of a Cauchy surface), then
it will remain so throughout the (globally-hyperbolic) spacetime. [Fulling, Sweeny and
Wald (1978); Kay and Wald (1991); Radzikowski (1996)]
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B Good behavior

It a state has a renormalizable u.v.-behavior and no further singularities in its two-point
function at some time (i.e., in a causal normal neighborhood of a Cauchy surface), then
it will remain so throughout the (globally-hyperbolic) spacetime. [Fulling, Sweeny and
Wald (1978); Kay and Wald (1991); Radzikowski (1996)]

No divergences (ultraviolet or infrared) can appear dynamically
in the course of a well-behaved background evolution.
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v In a few milliseconds the vacuum energy density would become comparable to the extremely
dense matter constituting the compact object. And then what?
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v Supposedly, the amplified vacuum fluctuations would seed classical perturbations which would
eventually evolve to the scalarized configuration;
v In the process, scalar particles/waves are emitted, carrying away (part of) the exceeding energy.

[A. Landulfo, W. Lima, G. Matsas, and D.V., PRD 86, 104025 (2012); M. Ruiz, J. Degollado, M. Alcubierre, D. Nufes,
and M. Salgado, PRD 86, 104044 (2012)]
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function 1 (g,p),

t— o0 t— o0

Aof(g,p) = 0 <= Wol(g,p;t) ~ 0(f(g,p))

2. Decoherence

Coherent quantum superposition becomes statistical mixture of “pointer”
states (after tracing out the “environment” degrees of freedom E):
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1. [1 [R\2Q _
v Decoherence time scale given by g~ gln [8 < ) ] For T~1K, t4~160x Q7' ~160 x R
A fp kB
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Vacuum fluctuations can be (exponentially) amplified by well-behaved
background evolutions;

This may be seen as the quantum aspect of an instability whose classical
counterpart is spontaneous scalarization for some coupling values (more
below);

In this case, by the time backreation becomes important, the vacuum
fluctuations have acquired classical correlations and lost coherence,
seeding classical perturbations which evolve to the scalarized
configuration;

However, this scenario partially depends on the state of gravitons;

Moreover, for some values of the coupling & scalarization doesn’t seem to
be a possibility (energetically disfavored in comparison to the null field
configuration, even the latter being unstable).
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