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Study of variations of cyclotron lines in neutron stars with luminosity and
pulse phase using PC cluster.
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I compute cyclotron absorption line in neutron stars numerically, building a

model that is able to reproduce a variation of the observed energy of absorption line with
luminosity. In Vela X-1, the energy of the absorption line tends to decrease once and then increase
with increasing luminosity. | examined double absorption features are formed via gravitational light
bending. As a result, 1 found that the absorption line is likely to be formed via gravitational
light bending. That suggests that in Vela X-1 the magnetic field strength becomes 5 times stronger
than the value that the energy of the absorption line has implied. | also tried calculating
absorption lines in A0535+262. In this object, the characteristics similar to Vela X-1 can be
explained by the same model. Thus, the two absorption lines in A0535+262 can be formed by
gravitational light bending. Therefore, my simulations suggest that A0535+262 is an object having a

superstrong magnetic field over the 13 power of 10.
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Angle-averaged spectra in Vela X-1
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Fig. 11. Trends of variation of observed Eqyc as a function of luminosity

for GX 304—1, A0535+262 and Vela X-1. Error bars a

re ignored. The solid

line denotes Ecyc of the fundamental line in GX 304—1 (Malacaria et al.

2015). Dashed and double-dot-dashed lines denote Ey. of the second
harmonic and the fundamental line in Vela X-1 (Flirst et al. 2014), respec-
tively. Dotted and dot-dashed lines denote Egy. of the fundamental line
for normal outbursts (Ballhausen et al. 2017) and a giant outburst Sar-
tore et al. (2015) in A0535+262, respectively.
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