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1 Introduction
A majority of HMXBs in LMC and SMC are transient X-ray
sources which occasionally exhibit short powerful outbursts
while spend most of the time in quiescence. As recently rec-
ognized [1] the quiescent states of some transients in the log-
arithmic diagram X-ray Luminosity — Pulsation Period fall on
the straight line with the slope −2.32± 0.09 (1σ). The au-
thors interpreted this line as the propeller line [2], below which
accretion onto a neutron star faces a centrifugal barrier and
stops. We point, however, that the equilibrium rotation of the
pulsars can be an alternative interpretation of the finding.

2 Accretion scenarios
Non-magnetic accretion of gas onto a neutron star: The ra-
dius of magnetosphere is about the Alfvén radius
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Here µ is the dipole magnetic moment of a neutron star, Ṁ is
the mass accretion rate, Mns is the mass of a star and G is the
gravitational constant.
Magnetic levitation accretion is a scenario in which a neu-
tron star accretes from a non-Keplerian magnetically levitating
disc (ML-disc), which is approaching the star up to the mag-
netospheric radius [3]:

rma ∼
(

cm2
p

16
√
2 e kB

)2/13
α
2/13
B µ6/13 (GMns)

1/13

T
2/13
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Here c is the speed of light, mp is the mass of a proton, e is
the electron charge, kB is the Boltzmann constant, T0 is the
temperature of the matter at the inner radius of the ML-disc,
and αB is the dimensionless efficiency parameter.

3 Propeller line
The propeller line is defined by equating the magnetospheric
and the corotational radii. The position and the slope of the
line depend on the scenario under consideration.
Non-magnetized accretion:
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where LX is the X-ray luminosity of a pulsar, µ30 =
µ/(1030 G cm3), M1.4 = Mns/1.4M�, R6 = Rns/(10

6 cm) is the
radius of a neutron star, and Ps is its spin period.

Magnetic levitation accretion:

LX,min ≈ 2.6× 1035 erg s−1 × µ3/230 M
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(4)
where T6 = T0/(10

6 K).

4 Equilibrium period
During its evolution a neutron star heads to the state in which
the total torque exerted by the surrounding matter is zero. In
the general case of magnetic levitation accretion the equation
for the equilibrium period is [4]

Peq ' 0.5AmPorb, (5)

where Am depends on the basic parameters of a neutron star
and stellar wind of its massive companion, and Porb is the or-
bital period of an HMXB. The minimum possible value of the
equilibrium period in this case is

P eq
min ∼ 15 s× µ6/730 M
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where L35 = LX/(10
35 erg s−1).

The similarity between the equations (3) and (6) should not
be surprising. It was shown [4] that the angular rotation ve-
locity of a neutron star in an equilibrium state is roughly equal
to the angular velocity of the matter at the magnetospheric
boundary, which means that the radius of magnetosphere is
approximately equal to the corotational radius.
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Figure 1: The Ps vs. LX diagram
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