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Fig.1 Spatial distribution of various kinds of pulsars in the Galactic coordinate system. Blue dots
represent binaries. Black dots represent FERMI pulsars. Red dots represent HMXBs. Green dots represent
LMXBs. Red A\’s represent all millisecond pulsars. Red A’s with red *’s represent isolated millisecond

pulsars
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Fig.2 Period distribution of pulsars. The height of the column in one interval represents the number of
one kind of pulsars whose periods locate in this interval. Color curves represent the fitted curves of the

period distributions corresponding to different kinds of pulsars
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Table 1 The fitted results of period distributions of pulsars with area version of

Gaussian function

Yo Ze w A x? R?

Isolated millisecond radio pulsars 1.60 +0.60 —2.33 £0.01 0.25 +0.01 8.55+ 0.58 1.315 0.986
Isolated normal radio pulsars  3.07 £6.84 —0.21 £0.01 0.69 £ 0.03 309.60 4 15.49 226.914 0.987
Normal FERMI pulsars 0.96 +3.42 —0.86 +0.05 0.55+0.22 7.93+4.89 5.38123 0.730
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Table 2 The fitted results of period distributions of pulsars in binaries with

Lorentzian peak function

Y0 Te w A x2 R2

Pulsars in binaries 2.434+0.79 —2464+0.02 0.35+£0.06 20.29+2.50 8.469 0.895
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Fig.3 The period distribution of pulsars within HMXBs
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Fig.4 The surface magnetic field strength distribution of pulsars. The height of the column in one
interval represents the number of one kind of pulsars whose surface magnetic field strengthes locate in this
interval. Color curves represent the fitted curves of the surface magnetic field strength distributions

corresponding to different kinds of pulsars
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Table 3 The fitted results of the surface magnetic field distributions of pulsars with

area version of Gaussian function

Yo Ze w A x? R2
Isolated normal radio pulsars 13.47 +15.31 12.09 £0.03 0.95 + 0.07 686.39 +51.83 915.616 0.979
Normal FERMI pulsars —0.024+0.17 12.404+0.01 0.73+0.01 23.074+0.41  0.055 0.999
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Fig.5 The relation between the periods and surface magnetic field strengthes of pulsars. The red dashed
line is spin-up line which represents the minimum spin period accelerated under the limit of the Eddington
accretion. The blue dashed line is the “death line” corresponding to a polar cap voltage, below which the

pulsar activity is likely to switch off(33]
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Statistics and Evolution of Pulsars’ Parameters

CAI Yan'? ALI Taani? ZHAO Yong-heng! ZHANG Cheng-min'

(1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049)

ABsTtrRACT The period distribution and surface magnetic field strength distribution of
pulsars as well as the spatial distribution of pulsars are analyzed statistically. The spatial
distribution of millisecond pulsars is more dispersive than that of normal radio pulsars. And
the spatial distribution of low-mass X-ray binary pulsars is also more dispersive than that
of high-mass X-ray binary pulsars. The peak values of the rotation period distributions of
isolated millisecond pulsars, normal radio pulsars and millisecond pulsars in binaries are
4.7 ms, 0.6 s and 3.5 ms, respectively. The surface magnetic field strengthes of FERMI
pulsars (gamma-ray pulsars observed by Large Area Telescope/Fermi Gamma-ray Space
Telescope) and normal pulsars all concentrate in 1012 Gs. Combined with the model of the
formation and evolution of pulsars, we discuss some characteristics of these distributions.
The results show that some young pulsars in the high-energy radiation stage are associated
with supernova remnants. This is the direct reflection of the theory that pulsars are formed
by supernovae. The results also show that the surface magnetic field strengthes of pulsars
change a little in the transformation period from the high-energy ~-ray pulsar stage to the
normal radio pulsar stage.

Key words pulsars: general, stars: statistics, X-rays: binaries



