Physics of Neutron Stars – 2005 17

Gamma radiation of radio pulsar polar caps with asymmetric magnetic field

D. P. Barsukov^1, E. M. Kantor^1, A. I. Tsygan^{1 ∗}

1Ioffe Phys.-Tech. Institute, Saint-Petersburg, Russia

The influence of asymmetric magnetic field on intensity, spectrum and pulse profile of gamma radiation of radio pulsar polar caps is considered. The Goldreich-Julian model for the regime of free-electron emission from the neutron star surface is used. The curvature of non-dipolar magnetic field lines and the distortion of accelerating electric field caused by the magnetic field non-dipolarity are taken into account. The influence of magnetic field non-dipolarity on radio pulsar death lines is also investigated. When calculating pulsar death lines we take into account electron-positron pair production both by curvature gamma radiation of primary electrons and the inverse Compton scattering of thermal photons from neutron star surface on primary electrons. It is shown that in the considered case the pulsar death line may be shifted to longer periods, for example, to P = 18B_{12} s. This allows us to explain the existence of the long-period pulsars, with periods P ∼ (6 − 8) s.

It is shown that in the case of non-dipolar magnetic field the generation of electronpositron pairs outside of the pulsar tube is present. It may lead to the existence of isotropic-like low-frequency radio emission from pulsars.

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

∗E-mail: tsygan@astro.ioffe.ru