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O R I G I NA L A RT I C L E

Spin down of rotating compact magnetized strange stars
in general relativity
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Abstract We find that in general relativity slow down of the
pulsar rotation due to the magnetodipolar radiation is more
faster for the strange star with comparison to that for the
ordinary neutron star of the same mass. Comparison with
astrophysical observations on pulsars spindown data may
provide an evidence for the strange star existence and, thus,
serve as a test for distinguishing it from the neutron star.
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1 Introduction

The study of electromagnetic fields of magnetized compact
objects is an important task for several reasons. First one can
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obtain information about such stars through their observ-
able characteristics, which are closely connected with elec-
tromagnetic fields inside and outside the relativistic stars.
Magnetic fields play an important role in the life history of
majority astrophysical objects especially of compact rela-
tivistic stars which possess surface magnetic fields of 1012 G
and ∼1014 G in the exceptional cases for magnetars (see e.g.
Ginzburg and Ozernoy 1964; Duncan and Thompson 1992;
Thompson and Duncan 1993). The strength of compact
star’s magnetic field is one of the main quantities deter-
mining their observability, for example as pulsars through
the magneto-dipolar radiation. Electromagnetic waves radi-
ated from the star determine energy losses from the star and
therefore may be related with such observable parameters as
period of pulsar and it’s time derivative.

The second reason is that one may test various theories of
gravitation through the study of compact objects for which
general relativistic effects are especially strong. Considering
different matter for the stellar structure one may investigate
the effect of the different phenomena on evolution and be-
havior of stellar interior and exterior magnetic fields. Then
these models can be checked through comparison of theo-
retical results with the observational data. The third reason
may be seen in the influence of stellar magnetic and electric
field on the different physical phenomena around the star,
such as gravitational lensing and motion of test particles.

The majority of neutron stars are known to have large
angular velocities, and in the case of radio pulsars one can
directly measure their speed of rotation. It is also observed
that, on average, their rotation tends to slow down with
time, a phenomenon that is explained by emission of elec-
tromagnetic waves or, in some conditions, by the emission
of gravitational waves or other processes. This should be
the case during most of the life of the neutron star when
it is observed as pulsar. Since 1967 (Hewish et al. 1968)
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