Maura A. McLaughlin®

!Yonsei University Observatory,

?Jodrell Bank Observatory, University of
Manchester, and

"West Virginia University

The Double Pulsar (PSR J0737—3039) is the only
neutron star—neutron star (NS—NS) binary in which
both NSs have been detectable as radio pulsars.
The Double Pulsar has been assumed to dominate
the Galactic NS—NS binary merger rate R; among
all known systems, solely based on the properties
of the first—born, recycled pulsar (PSR
J0737-3039A, or A) with an assumption for the
beaming correction factor of 6. In this work, we
carefully correct observational biases for the
second—born, non—recycled pulsar (PSR
J0737-0737B, or B) and estimate the contribution
from the Double Pulsar on R; using constraints
available from both A and B. Observational
constraints from the B pulsar favour a small
beaming correction factor for A (~2), which is
consistent with a bipolar model. Considering known
NS—NS  binaries with the best observational
constraints, including both A and B, we obtain
Rg=21714+28 per Myr at 95 per cent confidence from
our reference model. We expect the detection rate
of gravitational waves from NS—NS inspirals for the

advanced ground—based gravitational—wave
detectors is to be 8_571° per yr at 95 per cent
confidence. We discuss prospects of

gravitational—wave detection based on our results.
Implications of PSR J1906+0746, which is likely to
be another tight NS—NS binary in the Galactic disc
supported by recent observation, are also
remarked.
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Period changes found in the 10 years CCD BVR
photometry data (2005 - 2014) of the Intermediate
Polar MU Cam will be discussed. The timings of
extrema of the data are determined and the new
ephemeris for the spin period and orbital period
have been calculated by using multi—periodic
approximation as

follows: BJD(orb)=2454085.46(19)+0.19664
10(26) « E and BJD(spin)=2454085.50725(91)+0.013740942(13)

E—-1.51(10)x 1072 « E2. The O—C diagram shows an
increasing of the spin period as P=—2.20(14) «

10~ "s/s. It is also found in MU Cam that the white
dwarf’s rotation seems to be switched from a state of
spin—down to spin—up by the white dwarf’s
equilibrium spin period in 2005.
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This research is to study the effects of individual
metal elements(C, N, O, Na, Mg, Al, Si, and Fe) on
the standard stellar models. The mixtures of the
stellar models have been constructed to analyze
the stars, extremely changed in the abundance of
these elements. Therefore the mixture are based
on the recent observation of stars in globular
clusters. And the mass and metallicity grids have
been decided in range 0.7 ~ 1.0Mgs and 0.0002 ~
0.007, respectively. The evolutionary tracks and
isochrones, as well as the physical changes at each
evolutionary phase, have been analyzed.
Consequently, we present the mechanisms of the
physical changes at each phase, and the quantified
effects of the individual elements.
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