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X-Ray Radiation from Accreting Neutron
Stars—A Radiation Model Based on
Monte Carlo Calculations
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Abstract: Binary systems composed of a neutron star
and a massive star emit luminous X-rays through ac-
cretion of matter, and have been deeply investigated
since the beginning of X-ray astronomy. In such a sys-
tem, the neutron star captures a fraction of a strong
stellar wind driven by the massive donor star. Since the
neutron star can have a strong magnetic field of 102 G
at its surface, the falling gas is channeled into the mag-
netic poles through the magnetic lines. The accretion
flow onto the magnetized neutron star is significantly
different from an accretion disk that we can see in
black hole binaries, and its nature is poorly under-
stood. Particularly because the physical mechanism of
the X-ray radiation has been unclear, it has been diffi-
cult to extract physical conditions of the accreted plas-
ma from observational data. We adopt both observa-
tional and theoretical approaches: (1) we have
obtained short-term variability of a broadband X-ray
spectrum of archetypal accreting neutron star Vela X-1
with Suzaku, and (2) we have constructed a radiation
model of Comptonization based on Monte Carlo sim-
ulations. The results show that thermal Comptoniza-
tion plays an important role in generating the X-ray
spectrum in the accretion flow. Then, physical parame-
ters of the accretion flow including its size are estimat-
ed by comparing the data with the radiation model.
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