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The Equation of State for the ΛCDM 



The Density Parameter  (k=0)  













3. Scalar-Tensor Model 



       Scalar with non-minimal coupling to curvature and to Gauss-Bonnet 



Exact Solutions with V=0 
x=ln a 



The Friedmann Equation 

The Equation of Motion 
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3. The restriction 







4. The general case 
 









Phantom power-law 
 

Big-Rip Singularity 



Little-Rip solutions 
 



Solutions with quintessence and phantom phase 
 

Quintessence phase 

Phantom phase 
 



-  There is not a definite theoretical model to explain the observations. 
 
-  The nature of dark energy is a fundamental problem for cosmology and particle physics.  
We need more SN1a results complemented by observational constraints on CMB. 
 
-  The equation of state plays a central role:  If w=-1, the DE is a cosmological constant with it’s  
fine-tuning and coincidence problems. If w>-1 quintessence models will give the answer. 
 
-  If w<-1, we will face new theoretical challenges.    

Conclusions 


