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The two papers



Motivation: The CPP of CDM

Cold Dark Matter simulations agree with observations at large scales, but suffer 
issues in the center of small dwarf galaxies: Cusp Core Problem (CCP).



Theoretical framework

Hypothesis: Dark Matter in galaxies interacts through a non-local Fractional 
Poisson Equation (FPE).

The resulting potential can be re-interpreted as generated by a non-local density 
distribution through a classical Poisson Equation.



Analytical results

For a point particle

 

What would be localized particles, behave as de-localized distributions



The NFW profile in Fractional Gravity

We have solved the equation for the NFW density:



Fits to real galaxies

We have fitted spirals of various types: 
Dwarfs, LSB and HSB.



Clusters of galaxies

As a sanity check, we have tested the model in Clusters and we have verified that 
it reproduces the Newtonian results on such large scales.



Scaling relations of the parameters



Recovering relations in Galaxies

Fractional Gravity is able to reproduce several relations observed in spiral galaxies.



Future outlooks

- Spirals and elliptical dwarfs in which non-locality is stronger.

- Gravitational lensing in Fractional Gravity.

- Theoretical investigations on the nature of the non-local interaction.

- GR extension of the theory.

In future works we are going to investigate the following issues:


