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Subject of this talk:  The origin of the universe, if 
possible 1) avoiding  the initial singularity, 
2)subsequent inflation and 3) transition to the 
present very slowly accelerated phase (as 
compared to the inflationary phase), 1) relates 
to the consistency of theory while 3) is by now a 
well established  observational fact (even Nobel 
prizes were awarded in this respect) 

 



WHY INFLATION? 

Does not have anything to say about initial singularity, 
but addresses other problems in modern cosmology: 

 1) why the universe is so homogeneous and isotropic, 
while the standard model (before inflation) told us that 
the present observed universe consisted of many causally 
disconnected pieces, the so called horizon problem  

2) Why the universe is so nearly spatially flat?.   

1) is solved by starting from a very small region where 
everything was causally connected and inflating it. 

2) The inflation naturally flattens any starting space.  

 



SUMMARY OF OUR RESULTS 

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: 



















 
The variation with respect to the H  three index potential tells 
us, that on shell, up to a proportionality constant,  the second 
measure is the Riemannian measure (the square root of the 
determinant of the metric). The 2 part of the action has been 
used in the past for (i) string, super-strings, branes and super-
branes, (ii) modified measure formulations of supergravity. 
In this case the analogous of the H field is crucial to 
implement supersymmetry.  In case of the extended objects 
the proportionality constant between the measure and the 
Riemannian measure represents the generation of a 
dynamical tension of the extended object.  



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 
and collaborators , to realize duality 

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

 



There is also Jurgen Struckmeier 

With his canonical formulation of generally 
coordinate transformation,  for this he  

considers   dynamical space time variables 

 x  on top of the parameter coordinates y and 
then the mapping between these two spaces 
appears naturally as a measure of integration. 



SCALE INVARIANCE: for this we choose 

 

 

 

 



 













• IFor large positive values, we get exactly 
Modified Exponential Potential for 
Quintessence Dr. Hui-Yiing Chang  

For large positive values, we get exactly Modified Exponential Potential for Quintessence 
discussed yesterday by Dr. Hui-Yiing Chang , a constant defined above, plus an exponentially 
decreasing contribution 











WE OBTAIN THE SEE-SAW FORMULA 
FOR PRESENT  

VACUUM ENERGY DENSITY 



It is interesting to notice that although 
the two constants of integration indivi- 

dually violate scale invariance, the combination 
which appears in their contribution to the 
asymptotic value of the effective potential in 
one of the flat regions 

 

 

 

 is scale invariant 



















The problem of the transition from the 
Emergent Phase to Inflation 

 

 



Generalizing the model to include a 
curvaton field for re-heating 





A detailed analysis of CMB CONSTRAINTS  has 
being performed. 

 

 

CMB, RESULTS  



 



For  references, 1. look at this paper    

Emergent Cosmology, Inflation and Dark 
Energy  , Gen.Rel.Grav. 47 (2015) 2, 10 ,  

 arXiv:1408.5344 [gr-qc] 
EG,  Ramon Herrera, Pedro Labrana ,Emil 
Nissimov and Svetlana Pacheva,  

http://inspirehep.net/record/1311987
http://inspirehep.net/record/1311987
http://arxiv.org/abs/arXiv:1408.5344


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]  

 

http://inspirehep.net/author/profile/Guendelman, Eduardo?recid=1307406&ln=en
http://inspirehep.net/author/profile/Guendelman, Eduardo?recid=1307406&ln=en
http://inspirehep.net/author/profile/Nissimov, Emil?recid=1307406&ln=en
http://inspirehep.net/author/profile/Nissimov, Emil?recid=1307406&ln=en
http://inspirehep.net/author/profile/Pacheva, Svetlana?recid=1307406&ln=en
http://inspirehep.net/author/profile/Pacheva, Svetlana?recid=1307406&ln=en
http://arxiv.org/abs/arXiv:1407.6281


Recall on wider applications of 
alternative measures 
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