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We investigate a mechanism that generates exact solutions of scalar-tensor 

cosmologies with a perfect fluid. We work in the so-called Einstein frame, 

recovering known solutions and obtaining new ones. The method is considerably 

simpler than previous methods found in the literature, namely the method 

devised by Barrow and Mimoso. We also discuss the existence of form-invariance 

dualities that relate pairs of solutions.
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Scalar-tensor gravity theories in cosmology

* Kaluza-Klein type theory to underly Dirac’s Large Number 

Hypothesis  (P. Jordan . 1940ies)

** Brans-Dicke theory to account for Mach principle of inertia (1961)

*** Non-minimal coupling and Conformally coupled scalar field theory (1968-70)

**** Kaluza-Klein type and String theory unification proposals.
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**** Kaluza-Klein type and String theory unification proposals.
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Scalar-tensor theories
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Flat Friedmann Universe with one scalar field
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Definining new variables
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Only one variable is independent
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Autonomous dynamical systems for STT

This generalises to STT the use of Φ

In GR [Muslimov 1989, Lidsey 1991,Salopek and 

[Nunes & Mimoso PLB 2000]
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Everything reduces to one ODE

With the coefficients slightly modified
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In GR [Muslimov 1989, Lidsey 1991,Salopek and 

Bond, Charters Mimoso 2009]
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Catalogue of exact solutions

ctex == λφ )(

φφ =)(x

Brans-Dicke 
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Some examples
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Assimptotic behaviour of STT

Fixed points at finite Φ
0/'0 =⇒= mmx

14

Fixed points at finite Φ
i.e. GR, 

radiation
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Fixed points at infinite Φ

constmmxx ==⇒= ∗ λ/' i.e. BD
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Duality

The map
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Now the dualities may relate different scalar-tensor 

theories!
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e.g. c=-1
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Exact ST solutions with a barotropic γ- perfect fluid, both 

known and new, are derived from an adequate choice 

of a generating function x(Φ).

In GR, this essentially depends on the equation of state 

and determines the form of the potential.

Conclusions

The integration procedure which is here produced 
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The integration procedure which is here produced 

is a lot simpler than the methods found in the 

literature so far.

We found  a form-invariance  duality

between two scalar-tensor cosmologies. Hope to extend this

to more general cases…



Our procedure also encompasses scalar-tensor gravity 

theories with a barotropic γ- perfect fluid.

The integration procedure which is here produced 

is a lot simpler than the methods found in the 

literature so far.
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We found  a duality between different scalar-tensor cosmologies. 

Hope to extend this to more general cases…

THANKS for listening !
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