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Born-Infeld & Born-Infeld inspired gravity.

Generalised Born-Infeld inspired gravity. Minimal 
extension.

Perfect fluid and cosmological solutions.

Dust inflation.



Born-Infeld electromagnetism
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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.



Born-Infeld inspired gravity
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Determinantal actions for gravity 
were considered by Eddington 
(1924) as a purely affine theory.
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M. Ferraris and J. Kijowski, 
Letters in Mathematical 
Physics, 5 127-135, (1981)

Couplings to matter: The metric enters as an auxiliary field 
that can then be integrated out.

Born-Infeld inspired gravity

In the Palatini formulation the ghost can be avoided without further corrections
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Extended Born-Infeld gravity
We can rewrite the action as
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This reminds of the massive gravity potential:
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elementary symmetric polynomials
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Extended Born-Infeld gravity
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...and so, a natural generalization of BI inspired gravity is
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Low curvature limit

Cosmological constant
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Minimal Born-Infeld extension

Smin = l2
M

2
Pl

Z
d4

x

p
�gTr

q
+ l�2

ĝ
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ĝ(M̂ � M̂�1) + (M̂ � M̂�1)T ĝ
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Metric field equations

R̂ = l2 ĝ(M̂2 � )

This equation allows to express           as a function of the matter 
content and the metric tensor.
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Connection field equations

We set torsion to zero a posteriori. This is a 
consistency equation for this Ansatz.

rl

⇣p
�gWbn

⌘
� dn

lrr

⇣p
�gWbr

⌘
+ 2

p
�g

⇣
T k

lkWbn � dn
lT k

rkWbr + T n
lrWbr

⌘
= 0

We will consider solutions without torsion T a
µn = 0
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Minimal Born-Infeld extension
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Perfect fluid solutions
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In general we find 3 branches of 
solutions, but only two of them 
are physical. Out of those two, 
only one is continuously 
connected with GR.



Perfect fluid solutions
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Cosmological solutions
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Dust inflation
ṙ1 + 3Hr1 = �G1r1

ṙ2 + 3Hr2 = G1r1 � G2r2
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Dust inflation
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ṙ1 + 3Hr1 = �G1r1

ṙ2 + 3Hr2 = G1r1 � G2r2

ṙr + 4Hrr = Gnrn
· · ·

Inflation
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quasi de Sitter phase

Blue 
spectrum
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ṙ1 + 3Hr1 = �G1r1

ṙ2 + 3Hr2 = G1r1 � G2r2

ṙr + 4Hrr = Gnrn
· · ·
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Duration of inflation

There is an upper bound for the duration of inflation due 
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Inflation ends when we exit the Born-Infeld regime
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ṙ1 + 3Hr1 = �G1r1

ṙ2 + 3Hr2 = G1r1 � G2r2

ṙr + 4Hrr = Gnrn
· · ·

Reheating
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Tensor perturbations
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            vanishes and both metric 
perturbations coincide in the 
absence of anisotropic stresses .
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An analogous result was found for the original Born-Infeld gravity theory in 
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The tensor perturbations see the auxiliary metric. In the quasi de Sitter regime, we have

H̃2 =
1

16
H2 ' 1

16
H2

I n2(t) ' 1
16

H2
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prospects

Bouncing cosmologies.

Gravitational collapse. Black hole singularity.

Scalar perturbations. Presence of instabilities.

Role of torsion. Further explore the general action and 
possible extensions.

...


