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I. Introduction

Ø Electron's self-energy is divergent in classical electrodynamics.

Ø Born–Infeld electrodynamics [Proc.R.Soc.London A 144(1934)425]：
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Ø General relativity suffers from the singularity problem, too. 
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Ø Born–Infeld type generalization of gravity



Vollick[PRD69(2004)064030]
Banados & Ferrieira [PRL105(2010)011101]

Eddington-inspired Born-Infeld (EiBI) gravity

Fiorini [PRL111(2013)041104]

Born-Infeld determinantal gravity

Deser & Gibbons [CQG15(1998)35] Ghost instability!



II. Eddington-inspired Born-Infeld gravity

A spatial flat FRW universe with an ideal fluid

2 2 2( )ds dt a t dx dx    

Banados&Ferrieira, 
PRL105(2010)011101
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No big bang singularity!
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Linear perturbation around the background metric
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Scalar-vector-tensor decomposition:
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K. Yang, X.-L. Du, Y.-X. Liu, PRD88(2013)124037

      Scalar Vector Tensor
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C. Escamilla-Rivera, M. Banados, P.G. Ferreira, PRD85(2012) 087302



III. Born-Infeld determinantal gravity

Equation of motion [Fiorini & Vattuone, PLB763(2016)45]:

 For an ideal fluid:



A spatial flat FRW universe:

The corresponding vierbein reads:

Equations of motion:



The corresponding perturbed vierbein:

Perturbed metric:

Substitute the perturbed vierbein into the equation of motion:



It reduces to the standard evolution equation in GR.

Evolution equation:



Ø Solution I [Fiorini, PRL111(2013)041104]

•  It possesses a geometrical de Sitter inflationary stage.



                             Unstable

Evolution equation:



Ø Solution II [Fiorini, PRD94(2016) 024030]



Evolution equation:



IV. Summary

• The cosmic evolution against tensor perturbation is unstable in EiBI 
gravity, but stable in large parameter spaces in Born-Infeld 
determinantal gravity, which is a remarkable property.
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Thank you!


