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Fig.1 The diagram of magnetic field versus spin period, and the data are taken from the ATNF pulsar

catalogue.
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Fig.2 The B-P diagram for the accreting NSs with the initial period Py=10 s, the initial magnetic field
Bp=5x10'2? Gs, and the accretion rate M is 107 g/s, 10*® g/s, and 10'° g/s, respectively. The blue solid
line is the Eddington spin-up line (see Eq.(9)).
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Fig.3 The diagram of magnetic field (period) versus accretion mass, in which the accretion rate is
M=10'® g/s
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Fig.4 The B-P diagram for the accreting NSs with the initial period Py=10 s and the initial magnetic
field Bo=5x10"'? Gs, in which the effect of gravitational radiation is taken into account. In the B-P
diagram, the dashed line stands for M = 10*° g/s, the dot-dashed line stands for M = 108 g/s, the black
solid line stands for M = 10*8 g/s, e = 1072, and the dot-dot-dashed line stands for M = 10'® g/s,
e=10""
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Fig.5 The diagram of energy gradient versus angular velocity, in which the neutron star deformation
rate is € = 107°. The dashed line stands for the accretion process only (see Eq.(12)), and the solid line
stands for the case when the effect of gravitational radiation is considered (see Eq.(10)). Q.. is the

palstance in units of 10% rad/s.
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Accreting Neutron Star Acceleration and Effects of
Gravitational Radiation

FU Yan-yan'? ZHANG Yue-zhu!'? WEI Yi-huan! ZHANG Cheng-min?
YU Shao-hua?  PAN Yuan-yue? GUO Yuan-qi? WANG De-hua®?

(1 Department of Physics, School of Mathematics and Physics, Bohai University, Jinzhou 121000)
(2 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
(8 School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550001)

AsstracT In this paper we study the neutron star’s spin acceleration in binary
systems, and the relation how the spin period changes with the accreted mass. We
analyze the evolution of magnetic fields and the spin periods of neutron stars, and
compare the modeled results with the observational data of pulsars, to show that they
are consistent with each other. Considering the effect of gravitational radiation on
the spin-up process of neutron stars, we derive the changing rate of the neutron star’s
spin periods in the accretion process. We estimate the critical angular velocity Q., at
which the accretion torque is balanced by that of gravitational radiation, and discuss
the influence of gravitational radiation on neutron star’s spin evolution.

Key words pulsars: general, stars: neutron, binaries: general, X-rays: binaries, stars:
evolution



