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Figure 3.5: The response of the BAT to a simulated GRB. (NASA /GSFC)
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A mean redshift of 2.8 for Swift

gamma-ray bursts

P. Jakobsson et al., A&A 447, 897 (2006)

Table 2. A list of all long-duration GRBs which have a Galactic extinction Aff.a' = (.5 mag, a declination between —70° and +70°, and are
localised with the Swiff/ XRT after 1 March 2005. Here #;,, is the Sun-to-field distance, #y,,, the Moon-to-field distance and [y, the Moon
illumination at the time the burst occurred. For a burst detected in the optical but without a reported redshift, an upper redshift limit is estimated
based on the filter it is detected in. References are [1] Kelson & Berger (20035): [2] Berger & Mulchaey (2005); [3] Fynbo et al. {2005a): [4]
Watson et al. (2005a); [5] Rol et al. {2005); [6] Cenko et al. (2005b): [7] Cenko et al. (2005a); [8] Berger et al. (2005a); [9] Foley et al. (2005);
[10] Berger & Becker (2005); [11] Tanvir et al. (2005): [12] Poole et al. (2005): [13] Starling et al. {2005); [14] Blustin et al. (2005a): [15]
Fynbo et al. (2005b); [16] This work: [17] Prochaska et al. (2005); [18] Fynbo et al. (2005c): [19] Kawai et al. (2005): [20] Fugazza et al.
(2005): [21] Bloom (2005); [22] Jakobsson et al. (2005b).

GRB A Bsun OMoon  Imoon  Ref. | GRB z A" Bsun  Eioon  Imoon  Ref.
[mag] [deg] [deg] [%] [mag] [deg] [deg] [%]
050315 1.95 0.16 50 114 24 1 | 050730 3.97 0.17 84 150 31 13
050318 1.44 0.06 64 83 52 2 | 050801 <2.0 0.32 82 127 15 4
050319 3.24 0.04 132 44 61 3 | 050802 1.71 0.07 79 102 9 15
050401 2.90 0.22 122 36 62 4 | 050803 0.25 136 113 4
050406 <3.5 0.07 59 58 10 5 | 050814 5.3 0.09 99 74 60 16
050412 0.07 150 121 11 050819 0.40 132 59 99
050416A 0.65 0.10 145 69 44 6 | 050820A 2.61 0.15 147 34 100 17
050502B°  <8.5 0.10 98 177 42 7 | 050822 0.05 105 63 93
050505 4.27 0.07 90 130 13 8 | 050824 0.83 0.12 129 17 77 18
050525 0.61 0.32 121 57 98 9 | 050904 6.29 0.21 143 145 0o 19
050603 2.82 0.09 56 39 15 10 | 050008 3.34 0.08 146 151 16 20
0507148 0.18 67 25 44 050915A  <13.0 0.09 93 100 g6 21
050716 <8.0 0.37 108 125 64 11 | 050922B 0.12 171 57 80
050726 <5.0 0.21 88 147 73 12 | 050922C 2.20 0.34 138 93 80 22

“ The OA was detected in J but not V', suggesting a high redshift (Cenko et al. 2005a).
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A mean redshift of 2.8 for Swift
gamma-ray bursts

A

“The mean redshift of
our relatively unbiased
Swift sample

¥ pre—Swift bursts ] _

z Median: z = 1.04 - (Z1ean = 2.8) is larger
o R T than the mean redshift
- Swift bursts 1 of sub-mm
) viepnatnt galaxies (z,o,, = 2.4:
oot » | | . Chapman et al. 2003)

0 1 2 3 4 5 6 and is similar

) - Z _ | to that of Type 2 AGNs

e e e e maas ot (Zmay - 3: Padovani et

stepwise curve). Overplotted are three simple models for the expecta- al. 2004)"

tion of the redshift distribution of GRBs: model II from NO5 in which
the GRB rate is proportional to the star formation rate (solid curve),
model IV from NO5 in which the GRB rate increases with decreasing
metallicity (dashed curve) and a model from GO4 in which the GRB
rate is proportional to the star formation rate {dash-dotted curve). All
three models fold in the Swift/BAT flux sensitivity.
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Observed
Wavelength
(A)

Equivalent
Width
(A)

Column
Density
log (cm—?)

Line
|dentification

Redshift

90410+ 08

90559 + 1.7

91464 + 1.8

9188.7 + 2.6

91959 +1.2

92258 +1.8

94991+ 0.9

97372 £ 1.1

45+1.0

1.7+1.0

3.8+ 1.1

6.1+37

83+27

39+ 1.1

103+19

123+24

a4

142145

15.601014
16.20*3 8
14.29%%
13.63%0%
15.85+3

15411020

C IV 11548.2
(NV11238.8)

C IV A1550.8
(NV 11242.8)

S11A253.8
S A1259.5
Sill A1260.4
Sill* A1264.7
01113022

ClA1334.5

4.840+0.001
(6.2980.001)

4.840+0.001
(6.287-+0.001)

6.295+0.001
6.295+0.002
6.296-+-0.001
6.295+0.001
6.295+0.001

6.296-+-0.001

Table 1: List of the absorption lines detected in the spectrum of the optical afterglow of

GRB 050904. The wavelengths and equivalent widths were derived by fitting a single

N.Kawai et al., astro-ph/0512052



GRB skymap by Swift

173 bursts from Aug.25, 2004 to Apr.18, 2006
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