The influence of small scale magnetic field on the polar cap X-ray luminosity of old radio pulsars
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The influence of small-scale magnetic field on the polar cap heating by reverse positrons is considered. The reverse positron current is calculated in the framework of two models: rapid [1| and gradually screening |2|. In the first
model only small arca above inner gap gives the input to reverse positron current, so reverse current is nearby 1072 — 1072 of primary electron current. In the case of oradually screening model all arcas above inner gap give the
input to reverse positron current |3], so reverse current achieves values like 1072 — 101 of primary electron current (and in extreme case may become to be comparable with it). To calculate the electron-positron pairs production
rate we take into account only the curvature radiation of primary electrons and its absorption in magnetic field. We use the polar cap model with steady space charge limited electron flow.

It is shown that in the case of some old pulsars the model of gradully screening predicts too much strong polar cap heating and too large its X-ray luminosity values which exceeds the total observed X-ray luminosity. But in the
case of some other pulsars the model of gradually screening seems may be more appropriate than rapid screening model.
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