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Abstract. The population of HMXBs in the MCs and the Galaxy is investigated. The SMC
has an over-abundant population of HMXBs. This provides the clues that the SMC should be
more active in massive star formation. The pulse periods in the SMC are slightly shorter than
those in the Galaxy, implying that most of the pulsars in Be/X-ray binaries are not spin-up.
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1. Introduction
High-mass X-ray binaries (HMXBs) consist of a neutron star or a black hole, orbiting

a massive star. The X-ray emission in these sources is due to accretion of matter from
the early-type star by the compact companion. Conventionally HMXBs can be further
divided into two subgroups: those in which the primary is a Be star and those in which
the primary is a supergiant.

2. HMXB populations in the MCs and the Galaxy
X-ray observations have revealed that the MCs contain an unexpectedly large number

of HMXBs, especially in the SMC. Up to now, 92 known or probable HMXB sources in
the SMC and 36 HMXBs in the LMC have been identified (Liu et al. 2005) and they
continue to be discovered, although only a small fraction of these are active at any one
time because of their transient nature. Of the 128 HMXBs, 4 of the objects are supergiant
systems, and all the rest are likely Be/X-ray binaries. To compare the HMXB populations
in the MCs and in our Galaxy, we collected the HMXBs in the three galaxies from our
previous X-ray binary catalogues (Liu et al. 2000, 2005) and recent literature.

Table 1 summarizes the HMXB populations (and the LMXB populations as well (Liu
et al. 2001 and the updated version)) in the three galaxies. Apparently the number of
HMXBs normalized by the mass of the galaxies is much higher in the SMC than in our
Galaxy and the LMC. Unusually, all but one of the X-ray binaries so far discovered in the
MCs are HMXBs. The number ratio of HMXBs to LMXBs exhibits a striking difference
between the MCs and our Galaxy, as is already pointed out by Schmidtke et al. (1999).
Such a high density of HMXB population must provide clues about the star formation
rates in the SMC, since HMXBs could be an indicator of star formation rate (Grimm
et al. 2003) while LMXBs are generally considered to comprise an older population than
HMXBs. The MCs should be very active in massive star formation, which is consistent
with the results that MCs have experienced encounters with the Galaxy in past and the
encounters likely triggered bursts of star formation (see e.g. Yoshizawa & Noguchi 2003).

In contrast to the large number of HMXBs in the MCs, it is very unusual that there are
only two black hole candidates in the LMC and no black hole X-ray binaries in the SMC,
while more than 40 black hole candidates were found in the Galaxy. However, Zhang, Li
& Wang (2004) found that it is very difficult to detect black hole/Be systems, due to the
efficient truncation of the Be circumstellar disk by black holes.
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Table 1. Source populations in the MCs and the Galaxy

Galaxy HMXBs LMXBs Ref.

Total Pulsar BHC Total BHC

SMC 92 47 0 0 0 Liu et al. 2005

LMC 36 7 2 1 0 Liu et al. 2005

Galaxy ∼110 57 2(?) ∼200 34(?) Liu et al. 2000, 2001

3. Pulse period distribution of HMXBs
A simple scaling based on the relative masses of the MCs and the Galaxy predicts only

2 pulsars in the SMC and 20 in the LMC. However, currently 49 X-ray pulsars are known
in the SMC (Coe et al. 2005), and 7 in the LMC. All pulsars except 2 in the SMC are
most likely in HMXB systems as suggested by their X-ray properties. Fig. 1 shows the
pulse period distributions of the X-ray pulsars in the MCs and our Galaxy. On average,
the pulse periods in the SMC are slightly shorter than those in the Galaxy. Since the
pulsars in the SMC are likely much younger than those in the Galaxy, it is likely that
most of the pulsars in Be/X-ray binaries are not spin-up.

Figure 1. A comparison of the pulse period distributions of the X-ray pulsars in the 3 galaxies.
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