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Summary

The final stage of mass transfer in a compact binary system is very important for
calculating the orbital parameters of the resulting system. We demonstrate how
simple “bifurcation mechanisms” may lead to the existence of three classes of
binary millisecond pulsars and a possible gap in the orbital period distribution.
Recent discoveries indicate that such a gap could exist (see Fig. 2).
Furthermore, we demonstrate that the expected theoretical correlation (e.g.
Joss et al. 1987, Rappaport et al. 1995) between orbital periods and white
dwarf companion masses does not seem to fit observations of wide-orbit low-
mass binary pulsars (LMBPs). It is interesting to notice that the five LMBPs
with Poy, > 1009 all have companion masses which are lighter (at the ~80 %
confidence level on average) than expected from the theoretical core-mass period
relation.
This poster summarizes the results of Tauris (1996).

Table 1.  Classes of Binary Pulsars

Class P!, Mwp P Meomp rel.%

Al <15.0¢ < 045My <2.0% <M. 53
A2 <20.00 >045My 1.00 > M. 13
B 40-1000¢ < 0.45My > 2.09 < M. 34

Columns 2 and 3 contain observable parameters of binary pulsars, whereas
the parameters in column 4 and 5 are those of the progenitor systems prior
to the X-ray phase. M, is the critical ”bifurcation mass” above which the
neutron star will spiral in through the envelope of its companion star.
Column 6 gives the relative distribution of the 32 observed binaries.
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Figure 1. The (Mwp,FPom)-relation for low-mass binary pulsars
(LMBPs) is plotted as a full line at the end of the evolutionary tracks.
The mass of the neutron star is assumed to be 1.3Mg, prior to accretion.
For ¢ < 10Rg the evolution is determined by loss of orbital angular
momentum via a magnetic stellar wind (MSW) and/or gravitational
wave radiation (GWR). Also plotted is the eight observed wide-orbit
LMBPs assuming an orbital inclination angle of ¢ = 60°.
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Figure 2.  The orbital period distribution of NS+ WD binaries. The

three different progenitor classes (cf. Table 1) are indicated. Orbital

periods and companion masses fit well into our model for all observed
systems — cf. Tauris (1996).

https://doi.org/10.1017/50252921100042317 Published online by Cambridge University Press


https://doi.org/10.1017/S0252921100042317



