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Investigation Progress of the Cyclotron Resonance

Scattering Features in X-ray Binaries

YE Chang-qing'?, WANG De-hua'?, ZHANG Cheng-min®**, ~WU Qing-dong!+?

(1. School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550025, China; 2.
Key Laboratory of Radio Astronomy Data Processing in Guizhou Province, Guizhou Normal University,
Guiyang 550025, China; 3. National Astronomical Observatories, Chinese Academy of Sciences, Beijing
100101, China; 4. University of Chinese Academy of Sciences, Beijing 101400, China)

Abstract: The cyclotron resonance scattering features (CRSFs) in X-ray binaries are tool-
s to directly measure the magnetic field of the neutron stars. CRSFs are the multi-order
absorbtion features in the X-ray spectra, and more than 30 sources have been detected.
The energy range is 10 ~ 80keV, corresponding to the magnetic field strength range of
107 ~ 10° T. In the past years, the progress of the X-ray detection ability has greatly im-
proved observations and theory of the CRSFs, with the findings including the ratio between
the energy of the harmonic and fundamental, the complexity of the cyclotron line shapes,
the corrections between the morphological parameters, the correlations between the energy
and the X-ray luminosity, the pulse phase resolved spectroscopy and the long term secular
evolution of the energy. In the future, the CRSFs will make a contribution to the inves-
tigations such as the detection of the high magnetic field, the probe of the magnetic field

structure of the neutron star and accretion column physics, and so on.

Key words: X-ray binary; neutron star; magnetic field; cyclotron absorption line
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