Physics of Neutron Stars – 2005 39

X-ray and gamma-ray radiation of cold neutron stars due to neutral interstellar gas accretion

E. M. Kantor, A. I. Tsygan^∗

Ioffe Phys.-Tech. Institute, Saint-Petersburg, Russia

Effects of neutral gas (hydrogen and helium) accretion on a neutron star are studied. The neutral gas is captured by gravity into the neutron star magnetosphere. Then it is ionized by the surface thermal radiation and accelerated by the electric field at the light cylinder and in a tube of open magnetic field lines. Particles accelerated at the light cylinder generate gamma-rays; some particles move to the star and heat polar caps producing X-ray emission. These emissions are calculated. Their powers appeared to be sufficient to explain observations. It was shown that a neutron star with a magnetic field B = 10^{12} G and a spin period P = 1 s radiates most efficiently when it has the surface temperature T ≈ 3 × 10^4 K (accretion of hydrogen) and T ≈ 4.5 × 10^4 K (accretion of helium). When the number density of the interstellar gas is 1 cm^{−3}, the temperature of polar caps appears to be ∼ 1.5 × 10^6 K and their X-ray luminosity ∼ 2 × 10^{29} erg s^{−1}. Such a high radiation level cannot be provided by the reverse positron flux. Gamma radiation of the neutron star with such parameters due to accretion is ∼ 0.2 × 10^{29} erg s^{−1} that is small in comparison with the radiation of the primary electron beam, ∼ 4 × 10^{29} erg s^{−1}.

This work was supported by the Russian Foundation for Basic Research (project 04-02-17590) and Russian Leading Scientific Schools (grant 1115.2003.2).

∗E-mail: tsygan@astro.ioffe.ru