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Abstract. In this study we investigate the evolution of binary systems towards low mass x-ray
binaries and high mass x-ray binaries using Eggleton’s binary star evolution code.
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INTRODUCTION

X-ray binary systems consist of a mass transferring star and a compact star (a black hole,
neutron star or possibly a white dwarf). The matter falling onto the compact star is the
source of x-rays. X-ray binaries based on the mass of the donor star are classified as
High Mass X-ray Binaries (HMXBs) and Low Mass X-ray Binaries (LMXBs). HMXBs
form an important class of close binaries in the sense that they give the opportunity to
study massive OB stars and the nature of compact object. For the formation of LMXBs
different processes have been discussed in the literature (e.g. [1], [2], [3]).

PRELIMINARY RESULTS

To study the evolution of a single star and stars in a binary system generally stellar
evolution codes have been used in the literature (see for instance [4]). We have used
the binary evolution STARS code ([5], [6], [7], [8]) in which the evolution of both stars
is considered. A variety of combinations are taken into consideration. After some runs,
we saw the progenitor primaries with masses between 6.5M�-14M� can form neutron
star LMXBs and HMXBs, depending the mass of the component star. The mass of the
secondary and the orbital period are the crucial parameters to determine the fate of the
massive star. To study the progenitor of LMXBs we have considered binaries with low
initial masses (M2 < 2M�). In the case where the mass of the secondary is close to its
primary a HMXB can be formed. During the evolution of the system the primary losses
mass and the separation of the components and therefore the orbital period increases.
If the initial orbital period is high the components apparently do not interact with each-
other. The results show that for the mass ratios smaller than 1.5 HMXBs are formed
while for q>10 LMXBs are formed. Figures concerning the evolutionary path of the
progenitor stars are depicted in Fig. 1 and Fig. 2 for a HMXB and for a LMXB,
respectively.
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FIGURE 1. (a) Evolutionary track of a binary system with initial masses of 9M� (solid red line) and
7M� (dashed red line). The evolutionary tracks of single stars with initial masses of 9M� (solid green
line) and 7M� (dashed green line) are also shown. (b) The M-R relation of the components. The blue star
indicates the mass and radius of the component star in the HMXB system PSR J1740-3052. The mass and
radius value of the component of PSR J1740-3052 obtained from [9].

FIGURE 2. Evolutionary track of a star with initial mass of 10M� (solid red line) in a binary system
with a 0.5M� component. The evolutionary tracks of single star with initial masses of 10M� is shown
with solid green line.
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