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A plausible approach to the theory of pulsars as cosmic ray par-
t i c l e accelerators is to integrate numerically the Lorentz-Dirac-equa-
t i o n , using the vacuum f i e l d of a ro ta t ing orthogonal magnetic dipole 
as a model f i e ld^conf igura t ion . Typical parameter values are: angular 
ve loc i ty c¿ = 20>v7sec and magnetic dipole moment μ = 1030g cm3 (K.O. 
Thielheim, Proc. ESO-CERN Conf. 1986). 

Protons s tar t ing s u f f i c i e n t l y near to the magnetic dipole are found 
to be focussed to one of the polar regions. Protons s tar t ing s u f f i c i e n t -
ly far from the magnetic dipole f i n a l l y evade to very large distances. 
Within a certa in range of i n i t i a l radial distance the ult imate fate of 
the proton depends on i t s i n i t i a l angular pos i t ion . This phenomenon can 
be exploited to define the " c r i t i c a l surface for protons", d iv id ing the 
space around the magnetic dipole in to two regimes: an i n t e r i o r one, from 
which protons are drawn towards the pulsar and an exter ior one, from 
which protons are expelled to the i n t e r s t e l l a r space. Under given para-
meter values the l a t t e r is found at about 2 l i g h t rad i i distance from 
the dipole . 

The a b i l i t y of the f i e l d configuration to accelerate protons up to 
very high energies is found to break down beyond a certain range of 
radial distance from the magnetic d ipole . Outside t h i s "acceleration 
boundary for protons" the pulsar looses i t s a b i l i t y to act as a cosmic 
ray proton accelerator. Under given parameter values the l a t t e r is at 
about 10.000 l i g h t rad i i distance from the dipole . 

Our resul ts therefore suggest that there is a certain region in 
space surrounding a pulsar from where charged par t ic les can be accelera-
ted to become primary cosmic ray p a r t i c l e s . This region is l imi ted for 
small values of radial distance by the " c r i t i c a l surface", and for l a r -
ger values of radial distance by the "acceleration boundary". 

According to the model suggested here, neutral atoms of the i n t e r -
s t e l l a r gas can invade the region between the " c r i t i c a l surface" and the 
"acceleration boundary" and be ionized there. They then become subject 
to the influence of the electromagnetic f i e l d accelerating them to be-
come primary cosmic ray p a r t i c l e s , the mass spectrum of which largely 
r e f l e c t i n g the chemical composition of the i n t e r s t e l l a r gas. A l ternat ive-
ly ions can be drawn from certain regions of the pulsar surface. 
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