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Figure 1: The technique of QSO absorption line spectroscopy is illustrated in this montage (courtesy of John Webb). QSOs are among the
brightest and most distant objects known. On the long journey from its source to our telescopes on Earth, the light from a background QSO
intercepts galaxies and intergalactic matter which happen to lie along the line of sight (and are therefore at lower absorption redshifts than
the QSO emission redshift). Gas in these structures leaves a clear imprint in the spectrum of the QSO in the form of narrow absorption lines
which carry a wealth of information on the physical properties and chemical composition of the gas producing the absorption. The strong ab-
sorption feature near 4600 Å is a damped Lyman alpha line.  

Figure 2: Available meas-
urements of the abun-
dance of deuterium at
high redshift (plotted
against the neutral hydro-
gen column density) ob-
tained via QSO absorp-
tion line spectroscopy of
either Lyman limit (red tri-
angles) or damped Ly-
man alpha (blue circles)
systems. (Adapted from
Pettini & Bowen 2001).  
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What are DLA 
galaxies?
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From Dailygalaxy, HST, NRAO, Wikipedia



• N(HI) > 1019 cm-2

➞ 7 absorbers in 6 GRBs

• Multi-filter data or spectra with different PAs

➞ 5 absorbers in 4 GRBs

Selection Criteria
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zGRB = 3.6298

metal-rich absorber
z = 3.094
log N(HI)/cm-2 = 20.1±0.3
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DLA galaxy

z = 3.094, d=7.9 kpc
Chen+, Fynbo+ 09
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F775W = 24.41 mag
log N(HI)/cm-2 = 21.3 ± 0.2

L ~ L★ @ z=3
AV < 0.06 mag
SFR ∼ 25 MΘ / yr
log M★/MΘ = 10.1
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Absorber F775W
50/100 kpc

L/L★
50/100 kpc

SFRUV
(MΘ yr-1)

GRB 050730 (z=3.969)GRB 050730 (z=3.969)GRB 050730 (z=3.969)GRB 050730 (z=3.969)

DLA (z=3.564) >25.7/>24.6 <0.5/<1.5 <0.4/<1.1

sub-DLA (z=3.022) >25.7/>24.6 <0.4/<1.1 <0.3/<0.9

050820A (z=2.615)050820A (z=2.615)050820A (z=2.615)050820A (z=2.615)

sub-DLA (z=2.360) >26.7/>26.7 <0.1/<0.1 <0.1/<0.1

050908 (z=3.347)050908 (z=3.347)050908 (z=3.347)050908 (z=3.347)

DLA (z=2.621) >25.0/>24.7 <0.4/<0.6 <0.7/<0.9
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SFRUV
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GRB 050730 (z=3.969)GRB 050730 (z=3.969)GRB 050730 (z=3.969)GRB 050730 (z=3.969)
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Figure 1: The technique of QSO absorption line spectroscopy is illustrated in this montage (courtesy of John Webb). QSOs are among the

brightest and most distant objects known. On the long journey from its source to our telescopes on Earth, the light from a background QSO

intercepts galaxies and intergalactic matter which happen to lie along the line of sight (and are therefore at lower absorption redshifts than

the QSO emission redshift). Gas in these structures leaves a clear imprint in the spectrum of the QSO in the form of narrow absorption lines

which carry a wealth of information on the physical properties and chemical composition of the gas producing the absorption. The strong ab-

sorption feature near 4600 Å is a damped Lyman alpha line.  

Figure 2: Available meas-

urements of the abun-

dance of deuterium at

high redshift (plotted

against the neutral hydro-

gen column density) ob-

tained via QSO absorp-

tion line spectroscopy of

either Lyman limit (red tri-

angles) or damped Ly-

man alpha (blue circles)

systems. (Adapted from

Pettini & Bowen 2001).  
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Figure 1: The technique of QSO absorption line spectroscopy is illustrated in this montage (courtesy of John Webb). QSOs are among the
brightest and most distant objects known. On the long journey from its source to our telescopes on Earth, the light from a background QSO
intercepts galaxies and intergalactic matter which happen to lie along the line of sight (and are therefore at lower absorption redshifts than
the QSO emission redshift). Gas in these structures leaves a clear imprint in the spectrum of the QSO in the form of narrow absorption lines
which carry a wealth of information on the physical properties and chemical composition of the gas producing the absorption. The strong ab-
sorption feature near 4600 Å is a damped Lyman alpha line.  

Figure 2: Available meas-
urements of the abun-
dance of deuterium at
high redshift (plotted
against the neutral hydro-
gen column density) ob-
tained via QSO absorp-
tion line spectroscopy of
either Lyman limit (red tri-
angles) or damped Ly-
man alpha (blue circles)
systems. (Adapted from
Pettini & Bowen 2001).  
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Conclusions

• 4 GRB fields with 5 absorbers: log N(HI) > 1019

• DLA galaxy detected at z = 3.094

luminous LBG (moderately massive, and 

moderate SFR, galactic outflow)

• Non-detections:  L < 0.35 L★, SFR < 1 MΘ / yr

• Correlated structures on a length scale of 

137-161 kpc
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