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From the GCN/HETE Burst Position Notice, the coordinates of the gamma-ray burst
GRB021004 are found to be a: 0! 26™ 575; §: 18° 55 44”. With these coordinates, a
comparison image of 7' x 7', corresponding approximately to the field of view of the NOT,
is acquired from the DSS.

Blinking the comparison image against the 1st epoch GRB021004 image, the optical af-
terglow (OA) is pinned down. Fig. 1 displays the 1st epoch image, marking the OA by a
green circle.

Figure 1: The 1st epoch image of the GRB021004. The optical afterglow is marked by a green circle.

2 Photometry

2.1 First epoch

In Midas, the R-magnitude of the OA is measured. For calibrating the zero point Ry, the
magnitudes of 7 standard stars in the field are also measured. The result are given in Tab.
1. The calibration is done using the catalog of Henden (2002) (and the IDL procedure
henden.pro), and the zero point is calculated as

Ry = Robs - Rstd (1)

Taking an average of the seven standard stars, we find that Ry = 31.67 + 0.03 and hence
that
ROA, 1st epoch = 18.20 £ 0.03. 2)

The reddening maps of Schlegel et al. (1998) give a Galactic reddening of Ep_y = 0.060 +
0.020 in the direction of GRB021004, corresponding to a Galactic extinction in the R-band
(actually the Ro-band) of Agp = 0.160, implying that the magnitude of the OA is in fact

ROA, 1st epoch = 18.04 & 0.03 (3)
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Table 1: Measured magnitudes in the R-band for 7 standard stars and the optical afterglow.

The date of the image is October 4.8455. The result of Eq. (3) matches really nicely the
result given by Holland et al. (2003) — they state a Roa of 18.02 £ 0.03 on Oct. 4.8472,
and 18.04 £ 0.03 on Oct. 4.8517.

2.2 Second epoch

Fig. 2 displays the OA as of October 27 (for some reason the exact time of the date is not
available in the header). Clearly, the OA has faded. Repeating the procedure of Sec. 2.1,

Figure 2: The 2nd epoch image of GRB021004. ow the OA is barely isible.

we find that the magnitude of the OA has faded to

ROA, 2nd epoch — Robs, 2nd epoch RO, 2nd epoch — AR
= =8.76+£0.13 31.760 £0.034 — 0.16
= 22.84+4+0.13 (4)

reasonably close to the value stated by Holland et al. (2003): Roa = 23..22+0.08 on Oct.
27.997.



Fig. 3 display two images of GRB021004 taken by the HST three days and eight months
after the burst, respectively. In the last image the OA has faded completely, leaving visible
the host galaxy of the GRB.

sing a Lya emission line, M ller et al. (2002) determine the redshift of the host galaxy

Figure 3: T images of GRB021004. eft image shows the GRB at Oct 7.4 0. n the right image,
taken at May 1.10 200 , the GRB has faded completely, and the host gala y is clearly seen.

to be 2.3351. The e ective central wavelength of the HST filter is 5900 , corresponding
to a wavelength of

_ obs
0 1
= 176 (5)

in the rest frame of the host.

tr orm to r te

The star formation rate (SFR) can be estimated from the luminosity =~ with the relation
given by ennicut (1998):
SFR
—— =14x100 ———. (6)
yr— erg s— Hz

Fynbo et al. (2005) determine the magnitude of the host galaxy to be  p = 24.55,
whence the ux  can be calculated from the relation

B=—-25 — 48.60 (7)

tobe =550x10"% ergs™ cm~ Hz™ .
To calculate the luminosity we need the luminosity distance . Assuming a standard
CDM cosmology, is given by (Laursen, 2006)
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the Hubble constant at redshiit 1s given by
— 01 1y — -1 (9)

with = 0.3 and =0.7.
Equation (8) can be integrated numerically to yield a luminosity distance of 5.63 x 10
cm (18.25 Gpc), leading to a luminosity of

= 4
21 x10 ergs Hz (10)

implying, in turn, according to Eq. (6), a star formation rate of

SFR 30 yroo. (11)

etro oy

Fig. 4 shows the combined 1D spectrum of the host =~ GRB. Identifying the Lya line
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Figure 4: 1 spectrum of the combined system host ~GRB. The left panel shows the whole range of
wa elengths the right panel ooms in at a range including the redshifted y line.

and fitting a oigt profile in IRAF, the central wavelength is determined to be 4055.9 |
corresponding to a redshift of

_ obs 1
0
= 2.3354 (12)

nicely agreeing with the result of M ller et al. (2002). Identifying other (e.g. metal) lines
and applying the same procedure to those confirms this result.

I know this last section wasn t too thorough, but vi erum unnu strandagl parnr k Ifar
ko ufyller s. ..



