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Facts to consider:

@ General Relativity (GR) has proven to be the most successful theory of
gravity.

o It is not renormalizable, but there are problems with the choice of

variables to be quantized and the choice of the Hilbert space to be used.

@ Sum over all possible field configurations of the metric seems to be
wrong (Euclidean + Minkowski).

How do people bypass (some) problems

Developing new alternatives theories:
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Facts to consider:

@ General Relativity (GR) has proven to be the most successful theory of
gravity.

o It is not renormalizable, but there are problems with the choice of
variables to be quantized and the choice of the Hilbert space to be used.

@ Sum over all possible field configurations of the metric seems to be
wrong (Euclidean + Minkowski).

How do people bypass (some) problems

Developing new alternatives theories:

LQG, STRINGS, BRANS-DICKE, TELEPARALLEL GRAVITY, MODIFIED
NEWTONIAN DYNAMICS (MOND), CAUSAL SETS, REGGE CALCULUS,
DYNAMICAL TRIANGULATIONS, PENROSE TWISTOR THEORY, PENROSE
SPIN NETWORKS, CONNES NON—COMMUTATIVE GEOMETRY, CAUSAL
FERMION SYSTEMS...
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Defining our playground

Consider an affine connection fp“(,

@ Curvature and Ricci tensor depend on I.

@ No R can be constructed (needs a metric).
o Parallel transport is well-possessed.
°

Decomposition:

IHpo = FM(PU) Lo Tu[pa] v et 6l’¢7>\"iTH’)\N 0 A[P(su

We consider:

> a power-counting renormalizable, and
» diffeomorphism invariant model.
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Three-dimensional model
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Eddi 's trick
ddington’s tric 5 g A| = /d3a: (ﬁ(A1R+A4V“Au

Identify

) & AsA AT AG) + A2 R 6 Ap
s SI= 99"

(uv) + A3 Zes, + ArFogioet ASZCS(L)

O. Castillo-Felisola (UTFSM, Valparaiso) 4 de febrero de 2015 4/8



And not! Something completely different.

S[T, T, A] = /d‘lz [BlRHu“pTV’aﬁTp’m;eagm; + BszuUpTﬁ’”VTp’wéegg,yg
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+ DIE AN A, £ BV, TR V) TO e ) o B Vo TR Y, 4,
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Up to a boundary term!
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What does this action say?

@ Scalar perturbations around a static, homogeneous and isotropic solution

» Modifies the geodesic
» Effective potential is Keplerian!!
This is a general result!!!
o Contact with GR:

» Take the limit 7%, — 0 (at EOM level).
» The limit is a consistent truncation.
> Only an EOM remains

GIvo Ryt . — GOV, R ok, =0

[ Vie R, = 0.

Only valid for vanishing torsion!!!
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The vanishing torsion case

( )

o It is a generalisation of Einstein’s equation

By = O

R, < gy, with or without A.

But R, # R,..(9).

We would like to study the physics in the new kind of solutions.

v

vV N YV

o Currently:
> Analysing the “duality” provided by the Eddington trick.
» Counting the number of degrees of freedom (new method 1406.1156).
» Coupling matter to gravity (EOM from 1411.2424).
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questions?

6183 with Aureliano Skirzewski
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