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Study on the Structure of Emission Regions of Pulsars
XU Shou-xi' , WANG Hong-guang!, CHEN Jian-ling?!, LIU Yi 1,
XU Ren-xin?, QIAO Guo-jun?

(1. Center for Astrophysics, Guangzhou University, Guangzh ou 510006, China; 2. Department of Astronomy,
Peking University, Beijing 100871, China )

Abstract: Pulsars are neutron stars or strange stars that can generatenultiwavelength ra-
diation. What the structure of emission regions in pulsar magnetosphere might be is tightly
related to some fundamental properties in pulsar researche.g. the nature of pulsar (neutron star
or strange star) and dynamical process in magnetosphere. Eansive studies have been focused
on the radio emission height and some consensus have been aked, that is the radio emission
heights of normal pulsars are usually less than a few percerdf light cylinder radius, but the
transverse structures, in both magnetic azimuth and colattude dimensions, have not been well
identi ed from observations for a large sample of pulsars. Athough some constraints could be
obtained from detailed observations, the structure of highenergy emission regions still remains
as a matter of debate in theoretical models of magnetosphetiaccelerators. Recently, there is
progress in the methodology of constraining the structure,which is promising to push forward
the research in this eld.

In this paper various methods to constrain the emission regins are reviewed. They are:
the pure geometric methods, the relativistic methods, the nterstellar scintillation methods and
the multiwavelength synthetic method. The pure geometric methods, based on simple assump-
tions for beam geometry and dipolar magnetic eld, are widey used, but are only capable of
deriving the emission altitude. Relativistic methods are nmore advanced than pure geometric
methods, because more e ects that happen in pulsar magnetghere, e.g. retardation, aberra-
tion and magnetic eld line sweep-back e ects, are involved In the latest version of relativistic
method, three-dimensional parameters of emission regionoald be constrained. The interstellar
scintillation methods provide an independent way to constain the transverse size of emission
region. The above three kinds of methods have been used to cstnain only the radio emission
region. Recently, a synthetic method was proposed to consain three-dimensional structure of
multiwavelength (e.g. radio and gamma-ray) emission regias by using multiwavelength obser-

vational properties of pulsars. In this paper the main ideas, the results, and comparison with
the advantages of these methods are presented in details. fplications of the constrained results
to theoretical problems, e.g. testing accelerator models rad radio emission mechanisms are dis-
cussed. From the evolution trend of these methods, it is suggsted that the future e orts should
be tried to develop various methods that can be used to deterime three-dimensional structures
of multiwavelength emission regions and to apply it for a lage sample of pulsars, combining with

studies on related theoretical issues.
Key words:  structure of emission regions; emission mechanism; emissi altitude



