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Abstract. Short gamma-ray bursts (GRBs) are an extremely elusive family of cosmic explosions.
They are thought to be related to the violent merger of compact objects (such as a neutron stars
or black holes). Their optical counterparts were not discovered until 2005, and since then, there
had been no successful spectroscopic observations. Here we present the ﬁrst spectra of a short
GRB, which we use to study the environment and derive implications on the progenitors of these
cosmic explosions. This poster is based on the work by de Ugarte Postigo et al. (2014).

1. Discovery and observations of GRB 130603B
GRB 130603B was detected by the Swift mission (Melandri et al. 2013). It had a
duration of 0.18 ± 0.02 s, a hardness ratio of F(50-100keV)/F(25-50 keV) = 2.25 ± 0.16,
a peak energy of 895 ± 135 keV, negligible spectral lags (−2.5 ± 0.7 ms between the 25-50
keV and the 100-350 keV bands) and no extended emission, unambiguously classifying
as a prototypical short-hard GRB.
Following the discovery by Swift we started a follow-up campaign and discovered an
optical counterpart with the 4.2m WHT (Levan et al. 2014) and the 2.5m NOT (de
Ugarte Postigo et al. 2013). Optical/NIR follow-up was performed with 1.23m CAHA,
GTC, NOT, WHT TNG VLT and Gemini telescopes. X-ray data was obtained with
XRT onboard Swift. Late observations with HST revealed a tidally disrupted late-type
host galaxy. A ﬁt to the spectral energy distribution shows a line of sight extinction of
AV = 0.86 ± 0.15 mag.
Observations from HST obtained 9 days after the GRB revealed an excess in the nIR
emission consistent with an r-process kilonova, which had been predicted to happen
during the merger of two compact objects. This is the ﬁrst time that such an emission
has been seen and would conﬁrm the merger model (Tanvir et al. 2013; Berger et al.
2013).
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Figure 1. OSIRIS/GTC spectrum of the afterglow of GRB 130603B (top) and its host galaxy
(bottom), showing both absorption and emission features. From de Ugarte Postigo et al. (2014).

2. Spectroscopy
The ﬁrst spectrum of this short GRB was obtained with OSIRIS, at the Gran Telescopio Canarias (GTC), 7 hrs after the GRB onset. It revealed both emission and absorption
features at a common redshift of 0.3565±0.0002 (Thöne et al. 2013). We obtained 3 more
spectra in the hours that followed from X-shooter and FORS2 at the VLT, and ACAM
at the WHT.
The higher spectral resolution of the X-shooter spectra allows us to study the dynamics
of the host. The spectra show absorption features of MgII, MgI, CaII, and NaI in the line
of sight of the GRB. Line widths range from 100-180 km s−1 . The strength of these lines
is slightly larger than typical long GRBs, indicating a dense line-of-sight environment.
Emission features present two components. The main one is broad (92 km s−1 ) and
matches the redshift of the absorption features. The weaker system is blue-shifted by 120
km s−1 .

3. Host galaxy
Using the diﬀerent spectra that were obtained, and performing diﬀerent extractions
in several regions, we performed a resolved study of the host. The galaxy is dominated
by an 1 Gyr old population, but is still forming stars at a rate of 4.8 solar masses per
year. The metallicity is 0.5 solar both at the location of the GRB (in a spiral arm) and
the core, being slightly higher at the opposite end. The characteristics of the host and
the location of the GRB within it favour a compact binary merger progenitor close to its
birth place either due to a short merger time or low natal kick.
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