NS-NS versus BH-NS Binaries oas short GRB Progenirors
Chris Belccsynski (New Mexico State Univversity)

. Perna, T. Bulik, Vv Kalogera and KN, Ivanova

« MoOoeling _
—» Merger fimes:
' '—Mt?rqslr "|EJEd'|'iﬂﬂ5

Kavii Institutre Inaugural Symposium Iin Honor of Dawid Schramm
Dec 2005, Chicago




Modeling: StarTrack population synthesis code
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Ultracompact NS-NS: Ty, erger ~ 1-100 Myr

What are the predictions for NS-NS and BH-NS mergers?



Modeling: populations / merger times
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Merger times combined with birth speeds set merger locations



Modeling: merger locations with respect to host galaxy

Ultracompact NS-NS mergers:
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but GRB050724 was found inside small elliptical.....

Mergers sites are different for various comp. object populations



Modeling: afterglow characteristics
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Different afterglows expected for NS-NS and BH-NS mergers



Conclusions & Current work

* Different environments produce different types of mergers:

* Starbursts: ultrashort NS-NS systems (prompt GRBs within host)

* Ellipticals: BH-NS and classical NS-NS systems (long-delayed GRBs on
outskirts [outside host)

* Spirals: mixed population

* Both observations (Galactic NS-NS) and theoretical predictions favor short-
lived NS-NS binaries. That is in clear contradiction with long delay times
and association of short GRBs with old elliptical galaxies.

It isimportantto realize thatlong delaysielliptical hosts do not rule out the
existence of short-lived N'S-N'S systems (since we observe them) and only may
indicate that NSS=-IN'S mergers are not responsible for majority of short GRBs.

* Are then BH-NS alone short GRB progenitors? (or rather some combination of

BH-NS and NS-NS makes short GRBs?) (pop. synth. re-analysis underway)



