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OUTLINE

Born-Infeld & Born-Infeld inspired gravity. ’

Generalised Born-Infeld inspired gravity. Minimal ~
extension.

Pertfect fluid and cosmological solutions.
Dust inflation.

Bouncing solutions
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For small electromagnetic fields

it recovers Maxwell’s theory: For large electromagnetic fields

it differs so that it regularizes
the self-energy of point-like
Doty gy orp
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Electric-magnetic self-duality:.
For a general non-linear

Causal propagation. Absence of shock 1 electrodynamics,we
G : have the equations:
waves and birefringence. Exceptional. |

VxE=-22 . V.B=0
Existence of exact finite energy soliton S )
< VxH=+—, VD=0
solutions (Blons). ot
s : ) o
Natural low energy limit in string H=--F ad D=+-%

theory and D-branes.

M. Born and L. Infeld.
Proc.Roy.Soc.Lond.
Al44 .(1934)

self-duality invariance
D+iB — €“(D +iB)
E +iH — e (E +iH)

miércoles, 22 de marzo de 17



BORN-INFELD INSPIRED GRAVITY

S. Deser and G. Gibbons,

Sp = [ d*xy/— det (agu + bRy +cXy) 0

|

Higher order curvature terms to be tuned to avoid ghosts

There is a large freedom in the choice of X, and no clear immediate criterion.
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BORN-INFELD INSPIRED GRAVITY

D. N. Vollick, PRD

Sgip = 24 / d%x [\/— det (gw e A—ZRW(F)) 2z \/_ det(gyv)] 69 (2004) 064030.

In the Palatini formulation the ghost can be avoided without further corrections

Existence of bouncing solutions...
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M. Banados, P. G.

Ferreira, PRL 105,
011101 (R010)

C. Escamilla-

Rivera,M. Banados,
P. G. Ferreira,

PRDS85 (2012)

...however tensor instabilities at the bounce.
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BORN-INFELD INSPIRED GRAVITY

Much more information

on Born-Infeld!
arXiv:1704.03351

Born-Infeld inspired modifications of gravity
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Abstract

Ceneral Relativity has shown an cutstanding olwervational succom in the scale where
it bas been Srectly tested.  Howewer, modifications have been imensively explond
the regimes where CH scems either incomplete or sgnals s own Bt of waiddity. I
particuler, the existence of specetime singularities and the breskdown of wmitarny «
oscngion noar the Planck scale srongly saggest that OR sowds to bo modified ot high
cscegum o when the imvelved curvatures are high  Florn. Infeld mapiced grawity theon
bave shows o axtraordiney wbility to regelarioe the gravitutions] dysamio, louding
to sonsnguler commologies and regular black doke s Umes & & very robust manser
and without resorung %0 quasium gravity effects. This has boosted the interest m these
thecrion in appliestions to compact chjerts, gravitatiosal collagee, mflationary soonarion,
carly and late time commologacal snpalarices, black hole wnd hale phywes, e
othern. We review Lhe motivatoen, varioe k latsons, asd mean s acdseved withs
this type of extensions beyond Flastein's gravity, including their observiionsd viabiby,
and provide aa overview of currest open problems aad future ressarch opportenitias,
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EXTENDED BORN-INFELD GRAVITY

Our proposal to extend it is...

S =A% [ dtxy/— det (g + A 2Rw) = A* [ dtxy/=gdet /oty + A 2gh Ry,

= e Yol
2 /d xﬁdet\/g—q Qavzgocv+)\_2RﬂéV(r)

This reminds of the massive gravity potential:

C. de Rham, G. Gabadadze,
A.J.Tolley, PRL106 (R011)
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elementary symmetric polynomials
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