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Abstract
1. Calar Alto (Spain)
On the 4th of October of 2002 a Gamma-Ray Burst (GRB) was observed by the HETE-2 satellite. The detection was
immediately sent as an alert to many ground based observatories that began observations in different wavelengths
several minutes later.
2. Cerro Paranal (Chile)
3. Loiano (Italy)
4. U.S. Naval Observatory
Here we present a compilation of unpublished multicolour photometric data, with which a further analysis of
GRB021004 is being made. Our study covers the full GRB history, from the early stages, two hours after the burst,
down to the underlying host galaxy more than a year after, paying special attention to the nature of the different bumps
that where detected in the light curve.
(USA)
5. La Palma (Spain)
6. Mt. John (New Zealand)
1. Introduction
7. Nigniy Arhiz (Russia)
8. Tirgo (Switzerland)
The gamma-ray burst GRB 021004 was detected at 12:06:14 UT on 4 Oct 2002, with the FREGATE, WXM and SXC
instruments aboard the High-Energy Transient Experiment (HETE-2) [1,2] as an extremely intense, 100 s long GRB
with fluences 7.5 x 10-7erg cm-2 (2-25 keV) and 1.8 x10-6 erg cm-2 (50-300 keV).
Optical observations taken on 4 Oct 2002 at 12:15:41 UT revealed the presence of a new, point-like source which faded
in brightness and became a strong candidate for the optical afterglow from GRB 021004 [3] which was confirmed in the
next hours by means of multiwavelength observations. Coincident (within errors) with the location of optical afterglow,
radio and millimetre counterparts were detected few hours after [4,5].
9. Campo Imperatore (Italy)
Fig. 1 World map where we have marked the observatories from which photometric data was obtained for this study.
Extensive optical and near-infrared observations were performed at several observatories (Calar Alto, Cerro Paranal,
Loiano, U.S. Naval Observatory, La Palma. Mount John, Nigniy Arhiz, Tirgo, Campo Imperatore), with telescopes
apertures in the range 0.6-8.1 m. They covered the time interval 11 h - 460 days with respect to the trigger time. To our
knowledge, this is the most complete light curve sampling for this particular GRB.
Fig.2 Images of the afterglow of GRB 021004 at the moment of our first detection (left; simulated from our
photometric data) and of the blue host galaxy in which the event was produced 10.4 Gyr ago (right).
2. Light Curve
We have drawn the light curve in the different optical and near infrared photometric bands (see Fig. 3) using our observations
and those published in the literature [6-11]. This is the best sampled curve of this object to date. We can see a great amount of
detail, specially in the R band.
The light curve of GRB 021004 is very peculiar due to the great amount of structure that it contains, which makes it much more
complicated than what it is expected from standard models [12]. Several explanations have been suggested for this bumpy
behaviour:
• Variable density environment near the central engine, such as a ring nebula.
• A patchy shell, where the energy increases or decreases as different parts of the shell are illuminated.
• Several energy injections time after the gamma-ray event.
Fig. 3 Light curve of GRB 021004 afterglow. Our data is represented as thick circles while the thin ones
have been obtained from the literature. The different bands have been displaced as noted on the legend.
Note that we are using a logarithmic time-scale on the x axis due to the nature of the event that we are
studying.
3. Host Galaxy
Looking at the information that is supplied by this new data sample, we can detect a hint of chromatic behaviour during the 0.1
day bump which could be attributed to the synchrotron break passage through the optical wavelengths as the peak flux moves
from the bluer frequencies towards redder ones [12].
On the other side of the light curve we conclude that there is no clear evidence of a supernova bump at the date of the expected
maximum: 15·(1+z) ~ 50 days, as has been observed in other bursts. This is probably due to the high redshift at which this event
took place, implying a dim supernova that could be obscured by the host galaxy.
We have constructed the NIR/optical SED (Spectral Energy Distribution) of the GRB 021004 host galaxy (see Fig. 4). The SED is composed by
three optical (B,V and I) and one NIR (J) band. To fit the SED we assumed a Solar metallicity, a Miller Scalo IMF [13], a redshift of z=2.3304 [14],
and the library of templates given by Bruzual and Charlot (2003) [15]. The best fit (χ²/dof~0.8) is obtained with a Starburst template with a
dominant stellar population age of ~10 Myr and an internal host Galaxy extinction of Av~0.6 magnitudes.
The mass corresponding to a progenitor of a stellar age of ~10 Myr is M > 100 Mo assuming Solar metallicity [16]. This progenitor mass is fully
consistent with the collapsar model [17] and with a Wolf-Rayet star, as suggested by several authors [8,14].
4. Future Work
What we have presented here is the result of the compilation and reduction of a great amount of data
from many places around the Earth. This is just the first approach to the analysis of the data. In future
works we will study with more detail the different models that can be applied to this multiband light
curve and search for the one that better explains the observed structure. For this models we will also
take into account the numerous articles of photometry, spectroscopy and polarimetry that have
already been published.
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