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Compact Binary Mergers
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NS-WD Binary Mergers
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Newtonian q=0.8 point Mass + y=5/3 polytrope Lee & Kluzniak 2000



GW Signal from NS-WD Merger
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Stable vs Unstable Mass Transfer

« Forqg=M_,/ M <2/3(??7),
stable mass transfer is
expected ©

e The corresponding GW signal
is a reversed chirp (the orbit
expands during stable mass
transfer)

e The maximum GW frequency is
still set by the Roche limit

Kim, Kalogera, & Lorimer 2003



Ultracompact X-ray and MSP Binaries
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Fic. |.—Evolution of one representative NS-WD binary driven by gravi-
tational radiation only (thin lines) and by a combination of gravilational ra-
diation and tidal heating (¢thick lines). Here time ¢ is in vears, the orbital period
P is in minutes, the mass accretion rate Mm {onto the NSy is in M@ vy !, and
the companion (donory mass M, is in M.
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FiG. 2.—Results of our initial population synthesis study for binary milli-
second pulsars in 47 Tuc. Each small dot represents a binary system in our
simulation, while the circles are the 10 binary pulsars in 47 Tuc with well-
measured orbits (the error bars extend from the minimum companion mass to
the 90% probability level for random inclinations). There are three principal
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NS-NS Binary Mergers
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Post-Newtonian SPH Calculations
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Movie: NS-NS Binary Merger

Click here to play (RealMedia)

Visualization by J. Faber & D. Roberts (Northwestern)


http://www.ligo.caltech.edu/LIGO_web/Aspen2003/scripts/rasio.ram

GW Signal from NS-NS Merger
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GW Energy Spectrum from NS-NS Merger
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10
q=1.0, Irrot. — I'=2.0

Dependence on EOS
and spins...
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Closer to reality (perhaps?) ...
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Highly accurate, full GR calculations of quasi-equilibrium NS-NS
binary sequences

Semi-analytic derivation of the GW energy spectrum
See Faber, Grandclément, Rasio, & Taniguchi 2002 PRL
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