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  Basic assumptions of this model:   The birth neutron stars experience three related physical processes: 
 

 1. An increase of its period from the initial value P0 to the current value Ps (a change of rotational energy) 
 

 2. An increase of its space velocity from the initial value V0 to the current value V (a change of kinetic energy) 
 

 3. An exponential decay of its magnetic field from the initial value B0 to the current value Bs (a change of  

                                                                                                                                                                radiative energy)          

 4. These energy changes occur during the time                                        and are connected by the formula 
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where      and      are the radius and mass of the neutron star;     the speed of light and the initial velocity is 

taken to be zero.  According to the above formula, the radiation loss and increase of kinetic energy are both  

at the expense of rotational energy. [A similar equation but with a different radiative term is the basis of the 

“Rocket Model” proposed by Harrison ad Tademaru,  ApJ , 201, 447 (1975), See Eq. (12)]. For field decays from 

one to eight orders of magnitude one has                                          and then the time decaying is very small                                  

                    indicating an ultrafast process!  According to this model: (i) all neutron stars are born with 

magnetic fields in the range of                     and initial periods in range              . Then neutron stars are 

born with magnetic fields of magnetars and periods of millisecond pulsars; (ii) very tiny fractions of 

second after their formation, neutron stars display their current periods and magnetic fields. 
 

Taking into account that the process is ultrafast  the speed       can be approximated by                    which can be 

used together with the green ad reed formulas to obtain the birth acceleration 
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The birth acceleration is determined by the initial period and magnetic field: P0 and B0 and the current 

period and magnetic field: Ps and Bs 

RESULTS 

The birth 

accelerations 

of neutron 

stars are in 

the range: 
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Neutron stars possessing similar 

surface magnetic fields have 

different velocities because they 

had distinct initial magnetic fields 

and thereby they experienced 

different initial accelerations 

during the birth process. Similar 

explanation works for neutron 

stars with similar velocities and 

distinct surface magnetic fields.  


