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Talk dedicated to the memory of 
Sergio del Campo, chilean cosmologist 

Who passed away a month ago, and with whom I  
worked. He started theoretical cosmology in Chile. 

Subject of this talk: 

Here we will see  how a unified picture of inflation 
and present dark energy can be consistent with a 
smooth, non singular origin of the universe, 
represented by the emergent scenario, presenting 
an attractive cosmological scenario. This is achieved 
by considering two non Riemannian measures or 
volume forms in the action. The motivation is: 







Alternative realization of a non 
Riemannian measure, from a mapping 

of two spaces: 



Ideas  from where can we get 4 
scalars, for example from Cederwall’s  

Doubling of space time, by adding the twiddle 
coordinates which are scalars w/r to the 
“normal space” and then define a “brane “ 
where the twiddle coordinates are a functions of 
un-twiddle coordinates and  Jacobian from the 
mapping defines measure of integration?,  

 















Interesting feature of the effective  
potential in the case no R^2 terms  

are introduced, which is that the bump showed in the 
picture raises above the first flat region (relevant for the 
early universe)  as much as the 

second flat region (relevant for the present universe) is 
above zero!  . There is a hint of the present universe 
which appears in the early universe.  

For the other sign, we get a shape similar to that of the 
Starobinsky model, which provides a good description of 
inflation, but now, the new thing is the additional flat 
region that can take care of the present dark energy!, see: 

























Furthermore, it would be nice if we 
could apply the dynamical systems  

analysis explained by Professor Marek  
Sydlowski concerning dynamical system to a 
rigorous analysis of all the stages of the 
cosmological scenario developed here: 
emergent universe, transition from emergent 
universe to inflation (period of super inflation), 

slow roll regime, etc. 

 

 



For  references, 1. look at this paper 
we just wrote   

• arXiv: 1408.5344 astro.ph.CO (which appeared 
only monday this week), with my colleagues 
Alexander Kaganovich, Emil Nissimov and 
Svetlana Pacheva, entitled 



2. also look at a previous  paper and 
references in both papers 

Unification of Inflation and Dark Energy from 
Spontaneous Breaking of Scale Invariance 

Eduardo Guendelman, Emil Nissimov, Svetlana 
Pacheva, Jul 23, 2014 

e-Print: arXiv:1407.6281 [hep-th]  
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Applications of alternative measures, 
next talk is about with point (iii) 



The Supergravity modified measure 

Action has the general form like the second 
piece of the action , with the second measure 
and the H field……….wait for Emil’s talk 


