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Pulsars are believed to be 
rapidly rotating NS with 
strong surface Magnetic 
Fields

Origin of the M.F. ?

- Magnetic flux conservation

- Dynamo mechanism

- Ferromagnetic state

Magnetic properties of dense matter !!
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Free energy versus polarization
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Equilibrium polarization    

Clearly for BHF ∆equilibrium= 0 at any density



Entropy versus polarization
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Entropy and effective mass



Summary & Conclusions
1-. Properties of spin polarized neutron matter have been studied at zero 
and finite temperature using Skyrme-like (SLy4, SkI3) interactions and 
compared with BHF calculations with realistic (AV18) interactions.

2-. Whereas Skyrme-like interactions show a ferromagnetic transition for 
densities around (2-4) ρ

0
, BHF calculations exclude such instability, at 

least up to 6ρ
0
 for any temperature.

3-. We found that the critical density at which ferromagnetism takes 
place decreases with temperature. This unexpected behaviour is due to an 
anomalous behaviour of the entropy, which becomes larger for the 
polarized phase above a certain density. This fact is a consequence of 
the dependence of the entropy on the effective mass of the neutrons with 
different third spin component. A new constraint on the parameters of the 
Skyrme force is derived to avoid such a behaviour.



Magnetic susceptibility: Response of a system to a magnetic field

Stability against spin fluctuations if


