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One scalar flat cosmologies 

Generalized ansatz for spatially flat metric 

Friedman  

equations 
when B(t) = 0 











System I: Admissible fixed points 

if 







Abel equation of the first kind: 





h= 

Integrable natural two-dimensional systems 





































N=1 Gauged SUGRA 









 

Topological properties of the inflaton field:  

 

A topology of the Kahler manifold is defined 

by the topological properties of the inflaton 

field (the inflaton potential). It is encoded in 

the definition range of the coordinates C 

and B of the Kahler manifold. 



Three types of isometries 

(Generalization to the case of CAT(k) manifolds!?) 













N=1 SUGRA potentials 
N=1 SUGRA  coupled to n Wess Zumino multiplets 

where  

and  

If one multiplet, for instance  



Integrable SUGRA model N=1 
If in supergravity coupled to one Wess Zumino  

multiplet spanning the SU(1,1) / U(1) Kaehler manifold 

we introduce the following superpotential 

we obtain a scalar potential 

where  

Truncation to zero axion b=0 is consistent 



THIS IS AN INTEGRABLE 
MODEL 



The form of the potential 

Hyperbolic:  > 0 

Runaway potential 

Trigonometric  < 0 

Potential with a 

negative extremum: 

stable AdS vacuum 



The General Integral in the 
trigonometric case 

The scalar field tries to set down at the negative 

extremum but it cannot since there are no spatial flat 

sections of AdS space!  

The result is a BIG CRUNCH. General Mechanism 

whenever there is a negative extremum of the potential 



The 

simplest 

solution 

Y=0 



Phase portrait of the simplest solution 



Y-deformed solutions 
An additional zero of the scale factor occurs for 0 such that 

Region of moduli space 

without early Big Crunch 



What new happens for Y > Y0 ? 
Early Big Bang 

and 

climbing scalar 

from -1 to  + 1 



Hyperbolic solutions 
We do not write 

the analytic form. 

It is also given in 

terms of 

hypergeometric 

functions of 

exponentials 

at Big Bang 

at Big Crunch 



Conclusion 

The study of integrable cosmologies within 

superstring and supergravity scenarios has 

just only begun. 

Integrable cases are rare but do exist and 

can provide a lot of unexpected information 

that illuminates also the Physics behind 

the non integrable cases.  



Thank you for attention! 


