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Outline

e Little history of Short-GRBs

* Recent advancements

e SGRBs 1n the context of Gravity Waves progenitors
e GRB 130603B: phenomenology

e GRB 130603B as r-process Supernova
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What are SGRB progenitors?

Cabo de Gata - Sept. 26 2013

*k

Blinnikov et al. (1984),

Paczynski (1986),

Goodman (1986)

Goodman, Dar & Nussinov (1987)
Eichler et al. (1989)

Narayan, Paczynski & Piran (1992)
Paczynski (1991),

Narayan, Paczynski & Piran (1992)
Mochkovitch et al. (1993)

Thursday, September 26, 2013



What are SGRB progenitors?

The usual collapsar does not work completely: timescale, energy, afterglow spectrum

Cabo de Gata - Sept. 26 2013

*k

Blinnikov et al. (1984),

Paczynski (1986),

Goodman (1986)

Goodman, Dar & Nussinov (1987)
Eichler et al. (1989)

Narayan, Paczynski & Piran (1992)
Paczynski (1991),

Narayan, Paczynski & Piran (1992)
Mochkovitch et al. (1993)

Thursday, September 26, 2013



What are SGRB progenitors?

The usual collapsar does not work completely: timescale, energy, afterglow spectrum

The merging of two compact objects (NS, WD and BH) has been proposed since the mid-80s*.
During the coalescence an accretion disk 1s formed and its dissipation onto the newly
formed BH produces a jet (see Pozanenko’s talk)*.
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GRB 130603B - the night of the discovery

In strict chronological order:

1. GRB Swift discovery - GCN14735, Melandri et al.
2. XRT enhanced position - GCN 14739, Evans et al .
3. BAT refined analysis - GCN 14741, Barthelmy et al

5. NOT afterglow detection - GCN 14743 de Ugarte et al.

7. Magellan spectrum/redshift - GCN 14745 Foley et al.
8.GTC spectrum/redshift (I) - GCN 14746 Sanchez-Ramirez et al.

* Tanvir et al. GCN 14893 - SN limits
* Berger et al. GCN 14895 - Emerging Kilonova!?

Cabo de Gata - S

ept. 26 2013

Thursday, September 26, 2013



Properties of the host (Cucchiara et al. 2013)

Despite the short nature of GRB13063B the afterglow was
detectable several hours after the explosion, allowing follow-up by
many different facilities.

June 4.00 - False-color gri
»

We trigger our program on the Gemini South telescope using the
GMOS 1mmaging/spectrograph (R~1200 @ 6000 A).

We obtained two spectra nodding along the slit including both the
host galaxy and the afterglow. We reduce them separately with the
IRAF tools and calibrated the extracted 1D spectra using the
standard star Feigel10.
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Properties of the host - Summary

& We got lucky

& The GRB afterglow was bright for long
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Properties of the afterglow (Tanvir et al. 2013)

I hope to have convinced you that the host
looks like other SGRB hosts 1n their overall properties
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Properties of the afterglow (Tanvir et al. 2013)

I hope to have convinced you that the host
looks like other SGRB hosts 1n their overall properties

Astronomy needs funding....wherever they are....
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Now, why GRB 130603B has become so important?
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Summary and Conclusions

e Short-GRBs are still important (probably more than before)
* We were able for the first time to obain a spectrum of a SGRB

afterglow
e GRB 130603B occurred 1n a region of negligible star-formation
e The host 1s instead star-forming ( )

e The afterglow present very peculiar SED (very red)
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e Short-GRBs are still important (probably more than before)
* We were able for the first time to obain a spectrum of a SGRB

afterglow
e GRB 130603B occurred 1n a region of negligible star-formation
e The host 1s instead star-forming ( )

e The afterglow present very peculiar SED (very red)

GRB 130603B represent the best case to date of SGRB
produced by compact object mergers.

Future SGRB follow-up campaigns and GW detectors will bring new
light to this still not fully understood phenomena

Cabo de Gata - Sept. 26 2013

Thursday, September 26, 2013



Smoking Gun or Smoldering Embers? A Possible r-process Kilonova
Associated with the Short-Hard GRB 130603B

E. Berger, W. Fong, R. Chornock (Harvard)
(Submitted on 17 Jun 2013 (this version), latest version 3 Aug 2013 (v2))

%24 Hubble Space Telescope

GO/DD 13497

Wed Sep 25 11:30:50 EDT 2013

Principal Investigator: Nial Tanvir
PI Institution: University of Leicester

Investigators (xml)

Title: A smoking gun for a neutron star merger in a short GRB?
Cycle: 20
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Why are short GRBs important?

In order to produce such short living emission, the energy observed and the afterglow behavior
the collapsar model does not work. The merging of two compact objects (NS, WD and BH) has
been proposed since the mid-80s*.

The idea 1s that during the coalescence an accretion disk 1s formed and its dissipation onto the
newly formed blackhole produces a jet (see Pozanenko’s talk).

Simulation has been carried out and produced some predictions about the timescale of the merger,
the energy released and the ejection velocity of the blastwave (Rosswog 2005, Metzger 2010).

Barnes 2013, Kasen 2013 and Tanaka 2013, have investigated the outcome of NS-BH events
in terms of afterglow properties: there 1s the possibility that after the afterglow radiation
(synchrotron)

radioactive, neutron reach elements are ejected. The opacity produced by these elements
will suppresses the optical/UV emission letting a very long-living (red) near-infrared

counterpart (called * vy 7, or ¢ . Blinnikov et al. (1984),
Paczynski (1986),
7 . : T Goodman (1986
This 1s observable signature 1s now at reach of our capability!!! Goodman,(Darg)LNussmov (1987)

Eichler et al. (1989)

Narayan, Paczynski & Piran (1992)
Paczynski (1991),

Narayan, Paczynski & Piran (1992)
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