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En General:
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Dark Energy
Accelerated Expansion

Afterglow Light
Pattern Dark Ages Development of
400,000 yrs. Galaxies, Planets, etc. ‘

.

Inflation

Qua L
Fluctuations

1st Stars
about 400 million yrs.

Big Bang Expansion

13.7 billion years
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Agujeros negros supersimétricos;

Phys. Rev. D 80, 104020 (2009)
Phys. Rev. D 84, 024015 (2011)

limite bosonico

©.

solucion general

Entropia

limite fermionico

Desde el punto de vista cuantico, los agujeros negros son los objetos
con el mayor niimero posible de microestados (no sabemos aitin lo
que son) del universo. Su entropia es la méxima posible.

Bekenstein-Hawking

Sbh ~ m2

Region Supersimétrica

Sy ~ MO




Quantum Cosmology in
Horava-Lifshitz Gravity




Motivation

- Self-consistent framework for quantum gravity
- Applications

1. Gravity duals (AdS/CFT)

2. Mathematical (Ricci Flows)

- Reproduce the observed gravitation phenomena

¢How close can we get with this idea?

‘

Additional Motivation
= Unification

= Cosmology and BH
= Problem of time



||l Horava Gravity (Minimal Version)

Ingredients

- Power-counting Renormalizable * Anisotropic Scaling

X — bX’ t — bzt

= Symmetries - Diff (M)
F=3(2t), L= 1(t)

= Projectable metric N = N(t)
Detailed Balance



‘wm Gravity with Anisotropic Scaling

The Action:

Kinetic term < ‘ \% Potential term

= Quadratic in  first time = Of order 2z in spatial
derivatives of g; derivatives of 9

= Invatiant under Diff (M) = Invariant under Diff (M)
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Kantowski-Sachs Quantum Cosmological Model

Misner parametrization
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Wheeler-DeWitt Equation
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WKB Approximation
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R guRI TS e Singularity t =0
e ¢ > 0, non-singular :
I . em=20,t, = \/; (horizon)
*§=0,t; = |~ (singularity)

e 2 horizons with 0 < Am? < %

e &£ < 0, 2 singularities




e Singularity t=o0 e Singularity t=o0

e —8 > 9AE?, 2 singularities em > 0, 1Horizon

e —8 < 9AE? < 0, unphysical *m < 0, Unphysical




Results available in...

Quantum cosmology in Horava-Lifshitz gravity

Phys. Rev. D 86, 063502 (2012)

A quantum cosmological model in Horava-Lifshitz gravity

AIP Conf. Proc. 1396, pp. 151-155 (2011)






