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*Motivation and Introduction to Gravity's Rainbow
*Gravity's Rainbow and TOV

Two simple solutions for the isotropic case (Dev-Gleiser energy.
density potential)

*Possible origin of the Dev-Gleiser potential
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Ordinary TOV

p(r)=constant p(r)= o Misner-Zapolsky
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The Core of a Compact Star

Examples of Stars with QG Modifications
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Gravity’s Rainbow

Doubly Special Relativity

G. Amelino-Camelia, Int.J.Mod.Phys. D 11, 35 (2002); gr-qc/001205.
G. Amelino-Camelia, Phys.Lett. B 510, 255 (2001); hep-th/0012238.
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CD(r) is the redshift function m(r) is the mass function
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TOV+ Gravity's Rainbow

Isotropic
Case
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Compact Stars in Gravity’'s Rainbow
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TOV+ Gravity's Rainbow

Isotropic
- Case

p(r)=constant
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Solving TOV+ Gravity's Rainbow

Simple case
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Solving TOV+ Gravity's Rainbow

Or in terms of M and R

3M3(E/Br) o v/ —2MGr?/R® — /2 —2MC/R
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Solving TOV+ Gravity's Rainbow

Buchdahl-Bondi bound is preserved

The central pressure becomes
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Solving TOV+ Gravity's Rainbow

®(r) is invariant with respect to go(E /Ep;)

Surface Redshift AN _ 91(E/Ep1)
| exp|[P(R)]

L9 F

2 < Zmax = 3g1(E/EP] ) — 1

E E\?
e =24+ 30— + O ()
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TOV+ Gravity's Rainbow

Variable Energy
Density Case

s j|> TOV
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TOV+ Gravity's Rainbow

@ Dark Energy Star???

Dust???

3rc? R

Mass??
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Possible Origin of the Dev-Gleiser Potential using
the Wheeler-De Witt Equation

&

Energy 1 Loop
Density graviton contribution

Solve this infinite dimensional PDE with a Variational

Approach witheut matter: fields contrbution Induced _
Piis a trial\wave functional ofithe gaussian type Cosmological
Schrodinger Picture “Constant”

SpPEectium el A“depending onthe metrc
Energy (Density) Levels

Dev-Gleiser

For a Minkowski or a de Sitter background j‘>
in a low energy limit ‘

E:E E3 E:?

n(E/Ep) =(1+ 88— +d0— +v—) exp(—a— o (E/Ep) = 1.
g1 (E/Ep) = (1+, o + 7, + .E%I_)P\P( ﬁEgl'} g2 (E/Em)
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Conclusions and Perspectives

Gravity’'s Rainbow modifies TOV.

Ordinary Compact Stars can turn to Dark Stars or
Dust??? Planck Stars??? < Deeper Investigation!!

Investigation on the constant energy density:
term and on the complete Dev-Gleiser Energy.
density profile.

zZero) Point Energy: Calculations inf Gravity:s
Rainbow: iInducean Energy: density profile of the
Dev-Gleiser form.

Including corrections tor the Dev-Gleiser ERErgy
density: profile.

Anisetropy, and Polytropic relations must be
IRClUded:
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