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Born-Infeld & Born-Infeld inspired gravity.

Generalised Born-Infeld inspired gravity. Minimal 
extension.

Perfect fluid and cosmological solutions.

Dust inflation.

Bouncing solutions
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Born-infeld
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Born-infeld
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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 
charged particles.
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Born-infeld
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Electric-magnetic self-duality.

Causal propagation. Absence of shock 
waves and birefringence. Exceptional.

Existence of exact finite energy soliton 
solutions (BIons).

Natural low energy limit in string 
theory and D-branes.

...

M. Born and L. Infeld. 
Proc.Roy.Soc.Lond. 
A144 .(1934)

For a general non-linear 
electrodynamics,we 
have the equations: self-duality invariance
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Born-infeld inspired gravity

S. Deser and G. Gibbons, 
CQG15 (1998)

Higher order curvature terms to be tuned to avoid ghosts

SDG =
Z

d4
x

q
�det (agµn + bRµn + cXµn)

There is a large freedom in the choice of          and no clear immediate criterion.Xµn
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Born-infeld inspired gravity

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

D. N. Vollick, PRD 
69 (2004) 064030.SBIP = l4
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Existence of bouncing solutions...
M. Bañados, P. G. 
Ferreira, PRL 105, 
011101 (2010)

...however tensor instabilities at the bounce.

C. Escamilla-
Rivera,M. Bañados, 
P. G. Ferreira, 
PRD85 (2012)
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Much more information
on Born-Infeld!
arXiv:1704.03351



extended born-infeld gravity

Our proposal to extend it is...
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This reminds of the massive gravity potential:
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elementary symmetric polynomials

C. de Rham, G. Gabadadze, 
A.J.Tolley, PRL106 (2011)

S.F. Hassan, R.A. Rosen
JHEP1107 (2011)
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