Black Hole-Neutron Star
Binaries at Realistic Mass Ratios
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BHNS Parameter Space

For Post-Merger :
e e  Microphysics

This talk PY M H D
- Ejecta

To also explore :
. Large Spins
* Precessing binaries




Numerical Simulations

® Study q=7 for polytropic equations of state ([ =2)
® Vary:

® BH spin amplitude (XBH = 0.5 - 0.9)

® BH spin inclination (up to 60°) for XBH = 0.9
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Black Hole Spin

apH/MgH>0.7 required to form a disk!
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Precessing Binaries




Equation of State

® |eft:Smaller star (R=12.2km) disrupts very late

® Right: Rapid decay of the remnant mass with Rns



Remnant Mass

® Mremnant S Mdisk =+ Mtail =+ Mejecta
® Assume remnant mass depends on:

® Tidal disruption radius




Remnant Mass

Massive Disk / SGRB

F. Foucart (2012), arXiv:1207.6304
.



Remnant Mass

Massive Disk / SGRB

No Disk Cys=0-18
R, ~11.5km

F. Foucart (2012), arXiv:1207.6304




Gravitational VWaves

® |5-20 cycles waveforms for all simulations

® Numerical error : 0(p~0.2rad (inspiral)

® Extrapolation error : 0<O0.lrad (inspiral)
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GWV: Spin Effects

20 i 100 , 1000
(,l-tpcak) (ms) .

® Orbital hangup main observable spin effect

® Small differences in cutoff frequency due
to disruption farther/closer to BH




GWs: EoS Effects
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® VWaveforms indistinguishable up to merger

® Cutoff frequency shifts: fcue =lkHz —2kHz




Conclusion

® Disk formation only possible for large NS and/or
quasi-extremal spins

® FEquation of State effects on waveforms:
® Small during inspiral

- ® large difference in fouewof (...if NS disrupt!)




