
A.F.Kholtygin, A.P.Igoshev Saint Petersburg University, Russia

A comparison the real an model distribution of pulsar on A comparison the real an model distribution of pulsar on 
thethe P P –– dP/dt dP/dt planeplane

Conclusions:Conclusions:
1. We model an ensemble of the Milky Way Neutron stars from the birth of 

the massive OB stars to the death line of the radiopulsars.
2. The self-consistent model of the NS is constructed. 
3. The model distributions of  periods and the period derivatives of  

radiopulsar are consistent with data from the ATNF pulsar catalogue
4. Our model describe the distribution of pulsars on P -Pdot  plane more 

exactly than model with ignoring the dissipation of the magnetic field.
5. The hypothesis that Magnetic flux of massive stars is conserved duruing

collapse do not contradict to the observational data
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Modeling Spiral Structure

Initial population of OB stars in the Milky Way

Parameters: a=1.64, b=4.01,  R1=0.55 
kpc

Distancer of new born OB stars is a random value with 
the next probability distribution (Faucher-Giguere et al., 
2006)

Galaxy rotation curve from massive stars in our model

Velocity field for model ensemble ofOB-stars
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Evolution of OB and Neutron stars in the population 
synthesis model
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We model OB stars 
with masses in an 
interval[8, 45] M❤❤❤❤

Initial Solpiter-like 
Mass Function

Parameters of Evolution 
Models of OB stars was taken 
from Hurley et al. (2000)

Parameters of neutron stars 
are taken from
Lattimer & Prakash, ApJ, 550:426–
442 (2001)

Metallicity:

Maciel & Costa (2009)
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Massive Star Birthrate =176 stars kpc-3 Myr-1 (Reed (2005)

Radio Luminosity
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Pulsar radio luminosity L [mJy*kpc2] as function of the periods P

Pulsar radio luminosity L [mJy*kpc2] as function of the 
first derivative of the periods dP/dt

Modeling the spin down of NS

Approximate ((solid line, B=B0) and exact (dashed line, 
B=B(t)) solution of the equation of spin downing the NS

Initial period Distribution:  
Bisnovatyi-Kogan et al. (2008)

We take into account both the 
electromagnetic radiation and 
emission of the gravitational 
waves

A comparison the model and 
real distributions of pulsar 
periods
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Pons & Geppert
(2007)

Magneto-Thermal 
Evolution of Neutron 

Stars

WWWWe investigate the fortune of young neutron stars (NS) in the whole volume of the Milky 
Way with new code of the population synthesis. We start our modeling from the birth of 
massive OB stars and follow their motion in the Galaxy up to the Supernova explosion.  
NNNNext we integrate the equations of motion of NS in the averaged gravitational potential of 

the Galaxy for different distribution laws of new-born NS. We estimate the mean kick 
velocities from a comparison the model Z and R-distributions of radio emitting NS with that 
for galactic NS accordingly ATNF pulsar catalogue. 
WWWWe follow the history of the rotational velocity and the surface magnetic field of NS taking 

into account the significant magnetic field decay during the first million year of a NS's life. 
DDDDerived values of mean time of ohmic decay is 2.3××××105 years. We model the subsample of 

galactic radio pulsars which can be detected in our model with the Earth radio telescopes 
using the radio beaming model with inhomogeneous distribution of radio emission in the 
cone.  
TTTThe distributions functions of the pulsar periods P, derivatives of periods dP/dt and their 

surface magnetic fields B appeared to be in a close agreement with those obtained for an
ensemble of the NS in the ATNF catalogue.

1) System of OB stars. Space and velocity distribution of an ensemble OB 
stars  in the Galaxy.

2) Evolution of OB stars from birth to collapse . Motion of OB stars.
Dependence of the element abundance. 

3) Dynamical evolution of the neutron stars. Velocity field of new born NS.
Distribution of the kick velocities. 

4) Evolution of neutron stars at the radiopulsar stage . Testing the models 
of   the evolution  of magnetic fields rotation periods, radio luminosities and 
other     parameters of NS.

Population synthesis model for the Galactic Neutron Stars

Initial distribution of the OB stars in the Milky Wa y
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S is the pulsar’s flux density at the 
Earth, D is the distance to pulsar in 
pc
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