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Abstract. We present UVES observations of the INgH 1) = 21.7 damped Lyman- system atz,,s = 2.03954 towards the
quasar PKS 0458)20. Hi Lyman-« emission is detected in the center of the damped Lymabsorption trough. Metallicities
are derived for Mg, Sin, Pu, Cru, Mn u, Fen and Znn and are found to be1.21 + 0.12, -1.28 + 0.20, -1.54 + 0.11,
-166 + 0.10, -2.05+ 0.11, -1.87 + 0.11, —-1.22 + 0.10, respectively, relative to solar. The depletion factothierefore of
the order of [ZiiFe] = 0.65. We observe metal absorption lines to be blueshifted eoeapto the Lymam: emission up to

a maximum of~100 and 200 km 2 for low and high-ionization species respectively. This baninterpreted either as the
consequence of rotation in a large7(kpc) disk or as the imprint of a galactic wind. The star fotiorarate (SFR) derived from
the Lymane emission, 1.6 Myr, is compared with that estimated from the observed @bsorption. No molecular hydrogen
is detected in our data, yielding a molecular fractioniog —6.52. This absence of +tan be explained as the consequence of
a high ambient UV flux which is one order of magnitude largantthe radiation field in the ISM of our Galaxy and originates
in the observed emitting region.
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1. Introduction of these rare cases is thgs = 2.03954 DLA system towards
PKS 0458-020 where Lymanx emission from the correspond-
ing absorbing galaxy has recently been detected by Mgl&r et
(2004) in the center of the absorption trough. This DLA syste

—2 H . .
cm* determined from the damping wings of the Bymana g | known as it was one of the first to be detected in absorp-
absorption line. Due to the largeildolumn densities and thetion in 21 cm observations (Wolfe et al. 1985)

conspicuous presence of metals, DLAs are believed to arise | In this paper, we present a new high-resolution spectrum

intervening g:;\llamets). Al IfOW a(;‘?' mtermebdlatef redshifedagy ¢ ihis quasar that allows us to discuss the kinematics of the
counterparts have been found in a number of cases (Le BrunGh an« emission line relative to the metal lines belonging to

iy . S
al.hl_Qﬁ. ’ ((';’hre]_?t& Lanzetla 2003?' A'éhOPgh It IS probfable T e DLA system. We measure metallicities and depletion fac-
at high redshift DLAs %re‘%ss?matg wit r:egm_ns of sta¥ 19,5 Wwe discuss and compare two independent methods for the
mation, it turns out to be dicult to detect them In emISSIoN. ye i ation of the star formation rate, one based on the Lyman
Despite intensive searches, very few cases have been foﬂﬂéssion line and one using thenCabsorption line. Also, we

so_far in which Lymgm is seen in emission at the same req’ocus on the physical conditions in the DLA and investighte t
shift as the absorption (e.g., Mgller & Warren_1B93; Mﬂ"eébsence of molecular hydrogen

et al.[1998; Warren et dl._2001; Vreeswijk et[al._2004). One

Damped Lymanr (DLA) systems are characterized by neu.
tral hydrogen column densities df(H1) > 2 x 10°° atoms

* Based on observations carried out at the European SouthgrnObservations and data reduction
Observatory (ESO), under visitor mode progs. ID 66.A-0623LA-
0600 and 072.A-0346, with the UVES echelle spectrograptaliess The Ultraviolet and Visible Echelle Spectrograph (UVES;
at the ESO Very Large Telescope (VLT), unit Kueyen, on moufekker et al. 2000), mounted at the Nasmyth B focus of the
Paranal (Chile). ESO Kueyen VLT-UT 2 8.2 m telescope on Cerro Paranal in
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Chile, was used during three visitor mode observing run L L L B ) B L I B N
Dichroic beam splitters were used on October 21-23, 200
and October 16, 2001, to observe at the same time with bc !
spectroscopic arms. During these two runs, central wagéten
were adjusted to 437 nm in the blue arm and 570, 580 or 7!
nm in the red arm. Full wavelength coverage was obtained tt
way between 376 and 939 nm with only a small gap betwee
741 and 757 nm due to the physical gap between the two r ©
arm CCDs. The CCD pixels were binnedx22 and the slit
widths were fixed to 1, yielding, under the (6 seeing con-
ditions achieved during the observations, a resolving pow:
R ~ 53,000. The total integration time on source was abot
3.5 h. Complementary observations at wavelengths shbagart  ° [ | l l l l 71
387 nm down to the atmospheric cfite~ 305 nm) were ob- 5200 3800 3800 39700 9800 3900
tained on October 29-30, 2003, using the blue arm of UVE Wavelength [4]
in standalone together with the standard setting with eéntr
wavelength adjusted to 346 nm. During this third run, due fgg. 1. UVES spectrum of PKS 045820 in the wavelength in-
the faintness of the QSO the CCD pixels were binned® terval between 3400 and 3900 A showing the damped Lyman-
while the slit width again was fixed td’1 These additional ob- line with the Lymane emission line in the center. The original
servations amountto a total of about 3.5 h splitin thrékedgént  spectrum was smoothed with a Gaussian filter of FWHM 10
exposures. pixels. The neutral hydrogen column density of the systdm, o
The data were reduced using the latest version of the UVESNed by Voigt profile fitting of the absorption trough, iglo
pipeline (Ballester et al. 2000) which is available as a dedi(H 1) = 21.7. An emission line is detected in the center of the
cated component of the ESO MIDAS data reduction systeghsorption trough.
The main characteristics of the pipeline are to perform aipee
inter-order background subtraction for science frameswaast . 9 )
ter flat-fields, and an optimal extraction with Gaussian ntod® ~ MPC™, Qu = 0.3 andQ, = 0.7, the redshifz = 2.0400
ing of the object spatial profile rejecting cosmic ray imgac€0rresponds to a luminosity distancedpf= 15921 Mpc. The
and subtracting the sky spectrum simultaneously. The ipipel00served flux therefore corresponds to a Lymalminosity
products were checked step by step. The wavelength sc@idlye = 1.64x 10”2 erg s*. Adopting the relation between
of the spectra reduced by the pipeline was then converted§ measured Lymaa-luminosity and the star formation rate
vacuum-heliocentric values and individual 1-D spectraeveffom Kennicutt et al.[(1998) L1y, = 10% x SFR , we derive

: : : . i 06 -1
scaled, weighted and combined to produce the final scierf&tar formation rate of SFR 16753 Mo yr". The Lymane
spectrum and its associated variance. emission provides only a lower limit to the SFR as the presenc

of dust can reduce the strength of the Lymaamission. In the
o following section, we will see that the depletion factor @t n
3. The Lyman-a emission small and that dust is present in the gas.

By fitting the damped wings, we measure the column density of

the damped_Lyma_nsgbsc_)rption 0 b? lodl(H1) = 21.70.1. 4 Column densities and metallicities

H1 Lyman- in emission is detected in the center of the broad

absorption as can be seenin IElg. 1. Since the emission kine pk number of metal absorption lines associated with the DLA
file is afected by noise we appliedfférent smoothing factors system are detected: low-ionization species, e.gr;, Giu,

to the spectrum to measure the exact wavelength of the Lym&ei1, Cru, Al and Almr, and the high-ionization speciesC

a emission. In Fid2, the initial spectrum of the Lymammis- and Siv. The column densities were derived via Voigt-profile
sion line is shown together with the results of applying stheo fitting of the absorption lines, using for each species tlftedi

ing with different smoothing radii. As can be seen the positi@nt transitions present in the spectrum. Elg. 3 and[#ig. &vsho
of the peak of the line slightly depends on the smoothing ra-sample of the fitted line profiles. For the strong*@nd Sin

dius. The line is not symmetric, probably because of absmrptlines, nine components are needed to reproduce the profiles.
by intervening neutral hydrogen in the blue wing. We therefoTheir redshifts £,¢, column densities (lodN in cm™2) and
choose the peak of the line as an indicator of the mean pdsiroulent broadening parametebg,f, in km s2) are listed in

tion of the emission, 3695:%.2 A (errors are estimated fromTable[]l. The components represent gas clouds associated wit
the shifts due to dierent smoothing). This corresponds to athe DLA galaxy. The weaker lines were only detected in the
emission redshift of = 2.0400+ 0.0002. two strongest components &g = 2.03937 and 2.03954 (la-
Our spectrum is not flux calibrated. We checked that the flineled components 6 and 7), which are responsible for the main
in the Lymane emission line relative to the continuum fromabsorption (lodN(Siu)>15.2). Itis importantto note that 21 cm
the quasar is about the same as in the spectrum of Mgller etadiisorptions have been reported by Wolfe et al. (1985) irethes
(2004). The measured Lymanflux from Mgller et al. [2004) two components. Most of the neutral hydrogen is therefore
is F = 542, x 107 erg s* cm™. AssumingHo = 70 km probably associated with these two components. The 21 cm ab-
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Fig. 2. Inset of the spectrum showing the Lymaremission o :—'.9 LAIBEG L

line centered at 3695.6 A. The thin dotted line is the initial 1 FAi A A LT TS
high-resolution spectrum. The solid, thick dotted and desh gw Ty ) W“‘” FWW ! U\f ]
lines show the emission line smoothed with filter width of 5, 0s [ ]
15 and 20 pixels respectively. Depending on the filter witith t F .
location of the peak of the emission variesb9.2 A. o '——,H—"} L, —9,—_—0,— —R,—Q]——,— T
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sorptlgn IS str(_)tggtir aébszb 2103{937 gﬁn &labs = 21039d5'4 "N Fig.3. Absorption line profiles of the &11335 doublet and
accordance wi € L absorption. erspecies and In paly o g;,11808 transition. Nine individual components were

ticular Sin show the contrary; their column densities are higher ded f he fi he ab ion li hat i
in component 7 than in component 6. Our column density decooe to perform the fit to the absorption lines that Is over-

L . ' otted to the data as a solid line. The components are indi-
terminations compare well with that of Prochaska & Wolf

(1999) except for Fa that we find 0.2 dex less abundant basedated by vertical dashed lines. The _portlons of the spectrum
on the Far11611 optically thin transition where the G11656 and HLORO transitions are expected are

i _ also shown. The zero point of the velocity scale has beemtake
Assuming that these two components dominate the DLﬁZabs= 2 03954

system and contain most of the neutral hydrogen, we de-
rived the total column densities from these two compo-
nents and the corresponding abundances relative to safable 1. Redshifts, ion column densities and turbulent broad-

(IX/H] = log (X/H) — log (X/H)e). The solar values were ening parameters for all components of the system
taken from Morton [(2003). The H column density cannot

be constrained for individual components. Therefore,ngki # Zobs logN(Cr*)  log N(Sim) Buurb
into account only the column density summed over the two [km s
strongest components of the system can introduce a systemat 1 2.03864 13.160.23 <1437  54:4.1
error in the sense that our derived metallicities could besto 2 203879 13.480.21 15.190.03 4.204
limits. We can estimate the possible corresponding erramby 3 203894 1443031 <1437 ~25
tegrating the column densities for all components af @iable 4 203913 13.550.15 14.650.10 5218
@) and comparing with the value obtained for the two strohges 9 203925 <131>® 14.93:010 4314
components (Tabld 2). In this way we derive a metallicity for 6 203937 14.720.39  152%0.09 5820
. . . - 7 2.03954 13.940.65 15.9@0.20 5.30.9
silicon of [_S_|/H] =—_.1.11 instead of-1.28, whlch means that 8 203966 1389034 1482031 5232
the metallicity of silicon could be underestimated by at tmos 9 203978 <1312 <1437 25144

0.17 dex.

From the values in Tabldl2, we can derive abun-® 5o detection limit.

dance ratios for dierent metals. In the ISM of our
Galaxy, zinc and silicon are barely depleted onto dust-
grains which is consistent with our observed ratio in this
high redshift system of [Si/Znn] = -0.06. Other ele-
ments appear depleted: chromium ([ZZnu] = —0.44), iron

([Feu/Znu] = -0.65), phosphorus ([FZnu] = —0.32) and et al. 2003). The fact that molecular hydrogem detected
manganese ([Mn/Znu] = —0.83). The depletion of iron com- (log N(H») < 14.9 and logf < —6.52) is therefore surprising,
pared to zinc is indicative of the presence of dust at a lewel-c especially as the system has one of the highastdumn den-
patible with the presence of molecular hydrogen (see Ledaosikies observed in DLAS (see Section 7).
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the metal absorption lines are all blueshifted with respettie
Lyman- emission. This is a consequence of kinematics either
in the disk of a galaxy or in outflowing gas. We shall discuss
both possibilities in more detail below.

5.1. Rotating disk

Prochaska & Wolfe[{1997) made the case that the kinemat-
ics of DLA systems can be explained by models of large ro-
tating disks. For the most likely rapidly rotating thick klis
model they found that the absorption profile should be asym-
metric with the strongest absorption component locateahat o
edge of the profile. In this model the emission originatirogyir

the central part of the disk should b&s®t from the absorp-
tions. This corresponds to what we observe in the DLA towards
PKS 0458-020. Indeed, the velocity profiles of all metal ab-
sorption lines are observed blueward of the Lynaa@mission

and the strongest absorption component is located at the red
edge of the profile. In addition, the Lymanemission is lo-
cated outside of the absorption profileat = 45+ 16 km

s7! (the uncertainty comes from the uncertainty in the redshift
of the Lymane emission) redward of the strongest absorption
component. If we assume that the line of sight goes through a
large rotating disk and the Lymanemission originates from

%he center of this disk, the blueshift of the low-ionizattoamsi-

performed. The zero point of the velocity scale has beemtalﬁon lines compared to the Lymanemission can be explained
atzyps = 2.03954.

by gas that takes part in the rotation of the disk and is moving
towards us. The small velocityfiset of the strongest absorp-

Table 2. lon column densities and metal abundances in cofysp, compared to the emission suggests that the line of sight
ponents 6 and 7

Species lodN(X) log(X/H)g + 122 [X/H]P
Hi 21.70:0.10
H, (3=0) <14.55
Hy (3=1) <14.60
Ci <12.45
Cir* 14.84:0.35
Mgi  13.26:0.04
Mgu 16.0%0.07 7.58 -1.21+0.12
Sin 15.98:0.17 7.56 -1.28+:0.20
P 13.72:0.04 5.56 -1.54+0.11
Cru 13.73:0.02 5.69 -1.66+0.10
Mn 13.18:0.04 5.53 -2.05:0.11
Fen 15.33:0.04 7.50 -1.8740.11
Znu 13.15:0.02 4.67 -1.22+0.10

a8 Reference abundances from Mortbn {2003).
b The given errors correspond to errors in the column dessitie

5. Kinematics

Figure[® shows the velocity profiles of several lowi{GCu*,

crosses the mid-plane of the disk far from the major axis,rehe
the projected rotational velocity is small. The impact paga

ter between the line of sight and the center of the disk should
be small and the inclination high to ensure strong enough ab-
sorption spread over more than 100 knh. A small impact pa-
rameter between the emitting region and the line of sight was
derived by Mgller et al. (2004) of the order of 0.3 arcsec or
2.5 kpc. It is striking that the observed situation here eorr
sponds to Case 4 of Figure 14 in Prochaska & Wolfe (1997)
and supports the case for a large rotating disk. Note that the
same conclusion has been drawn from 21 cm observations by
Wolfe et al. (1985). This scenario assumes that the Lyman-
emission line peak records the systemic velocity of thexgala
This may not be the case as indicated by the velocity shifts us
ally observed between the Lymarand the [Qu] emissions in
Lyman break galaxies (Pettini et al. 2001) or in DLA systems
(Weatherley et al. 2005).

5.2. Galactic wind

On the other hand, the observed situation is also reminigdéen
a wind flowing out of a star-forming region in our direction as

Sin, Feu, Al , Al ) and high (Gv, Siiv) ionization metal ab- observed in star-burst galaxies (e.g., Veilleux ef al. 200be
sorption lines. The zero point of the velocity scale is ledzt velocity ofsets derived here for the strongest absorption com-
Zaps = 2.03954 and corresponds to the position of the strongesinents seem too small to be caused by a wind. We note that the
Fen and Znu component (see Fig. 4). We indicate in Fig. 5 thRigh-ionization lines Siv 211393,1402 and & 211548,1550
position of the peak of the Lymam-emission line as a vertical show a second broad absorption component at a projected ve-
solid line (Av ~ +45 km s1). As can be seen from the figurelocity of —170 km s?. This strong feature is completely absent
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in the lower ionization lines. There are two possibiliiesex- | f™ 1 7™ T T 17T 170 T T T T ]
plain this high-ionization region. Either the absorptiames s - :

from a region of hot gas associated with the DLA absorber bt 1
located at the projected distance correspondingte-170 km

s1, or there is hot gas moving towards us with this velocity 05
which has been ejected by the DLA galaxy. The first explane ;ﬂf]]
tion is unlikely as in that case the gas should be locate@dtns
the center of the galaxy for the rotation velocity to be laagd - |
should therefore be associated with less ionized gas. The ¢ 1.5 | —Sill_1808 - Fell_2600 ~~Fell_1611
served high velocity fiset component could be a heated shocl | §
front or the galactic wind itself. However, this is clear icak

tion for a galactic outflow driven by the mechanical energy de o5
posited by supernova and stellar winds in star-formingmesgyi A L
Blueshifted absorption and redshifted Lymaremissionis  °F,_ ., i CRERASIE]
also seen in high-redshift spectra of UV-selected galaaieb -200 -100 0
is also interpreted to be caused by winds (see Adelbergérete ; 5
2005, and references therein). For a sample of Lyman-brei
galaxies, Pettini et al. (2001) showed that the Lyma@mis- 1
sion is redshifted by 200 to 1100 kmlgelative to the position

of optical emission lines (Bland [Om]) and that the absorp-
tions for three-quarters of the sample are blueshifted bgam o
dian value of -300 km'3. They interpret this as the signature of
strong galactic winds. In this scenario, the gas seen inrpbso
tion in front of the stars is the approaching part of an exjpand :
shell of swept-up material that has a very high optical dépth | R IRE S g r .
Lyman- photons, so that the only detectable Lymaemis- q S Cf
sion along the line of sight is from the back of the shell, behi 0.5
the stars, receding at velocities where no foreground @bsor
tion takes place (Pettini et al._2001). This is in agreematit w

the asymmetric Lyman-emission line profile we observe, al- —200 . ~100 0

though the observed velocity rangeraf= 120 and 200 kms Relative velocity (km s~1)

for the low and high-ionization species respectively inBthe\ ] ) ] o
towards PKS 0458020 is smaller than the above findings'.:'g- 5. Velocity profl!es of diferent metal gbsorptlon lines.
Weatherley et al. (2005) presented the detection ofif®mis- The dashed vertlcal line marks the zero point derived froen th
sion from galaxies responsible for two other damped LymanE€1141611 absorption (see second panel from top). The peak of
systems. The velocity fierences between the Lymanemis- _the Lymane emission indicated by the vertical Iqlack solid _Ilne
sion and the [Gu] lines is about 100 km4 in both systems. IS offset by about 45 km.‘é redward of the main absorption
Rest-frame optical emission lines are fieated by resonant Component. The zero point of the velocity scale has beemtake

scattering and provide a better measurement of the galaxy s@tzabs: 2.03954.

temic velocity. Therefore, the detection of {i) emission lines

from the galaxy in PKS 0458020 could help to pin down the

systemic velocity and to better determine the situation. measured from the € absorption equals the heating rate per
In this context, we note that the red wing of the'C11335 H atom, which can be used to infer the SFR per unit grea

absorption profile in Fid5 follows exactly the red wing oéth While the Cu* absorption strength is measured locally along

C1v 11548 profile (the profile of the €11334 line is broader). the line of sight, the derived SFR per unit area is thought to

This implies that at least part of thexCabsorption comes from represent the mean SFR over the whole star-forming volume in

the warm gas and is closely associated with theghase. This the DLA.

supports the conjecture that part of the gas is outflowing. For PKS 0458020, Wolfe et al. [(2003) derived two

solutions for the SFR per unit area @f ~ 102 or

10t M, yrtkpc? together with a gas particle density of

logn ~ 1.2 or 0.3 cnT® assuming that the gas where tha'C

In Sectior B, we obtained the SFR in the DLA from the Lymarabsorption occurs is respectively cold or warm. Recentrevi

a emission line flux. Wolfe et all-{Z0D3) proposed anotherteckion of the UV background spectrum indicates that these SFRs

nigue to derive the SFR in DLA systems from the strength ebuld be slightly overestimated (Wolfe 2005). Note that, by

the Cu* absorption and the dust-to-gas ratio under the assunepmbining the above values of the particle density with our

tion that the gas in DLAs is heated by the same mechanismmneeasured H column density, we can derive a characteristic

sponsible for the heating of the ISM in the Milky Way. The auength scale for the light path through ther ldbsorbing re-

thors argue that under steady-state conditions the codditey gion of ~0.1 or 0.8 kpc. Obviously, the physical size of the

Vs LS T b

T T T T T T T T T T T T T T T T
—AIIII_1862 ---- AlllI_1854 ——AlII_1670

-200 —100 0
T T T T T

T I T
ilV_1393 ---- CIV_1550 —--CIV_1548

6. The star formation rate from Cun*
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DLA galaxy is larger than this and therefore also the regidrhis is unusually low for a DLA system and is in the range of
over which the above mean star formation rates apply. Galactic values<£350 K; Braun & Walterbos 1992).

If the observed Lymam:-emitting region is the only source  The integrated 21 cm optical depth of component 6 is about
of heating, then we can derive the size of the heated regionfoyr times larger than that of component 7 in accordance with
equating the SFR from the Lymanemission to that derived what is seen for the € absorption. It is however apparent
from Cu*. This size should be of the orderR& 7.2 or 2.3 kpc, that the metal column densities are smaller in component 6
respectively for the cold or warm gas, in order for the two SFee Fig. 4); the Si column density is for example five times
estimates to match. Note that this size is probably smaiken t smaller in component 6 than in component 7. On the basis of
the total size of the H disk, Rgisk. In the following, we try to this inverted ratio, if we assume similar physical condito
estimateR. The first estimate can be obtained by assuming tHaetallicity and ionization factor) in both componentsrthe
the impact parameter between the Lymaemitting region and H 1 column density is smaller in component 6 than in compo-
the line of sight corresponds to a lower limitRf Mgller et al. nent 7 by a factor of five and the spin temperature is smaller by
(2004) estimate this impact parameter tddgey, = 0/3+0/3. a factor of twenty. Conversely, assuming a similar tempeeat
Assuming the above cosmology (see Sect. 3), a redshiftof would lead to a metallicity ten times smaller in component 6
2.04 corresponds to an angular diameter distance to the Diwhich would be at odds with the high homogeneity of the gas
of 1723 Mpc, so that the angle of® corresponds to a properusually seen in DLA systems (see Rodriguez et al. 2005). The
size of 2.5 kpc. This value coincides with the above soluti@bove temperature of 385 K is the harmonic mean between the
if the gas is warm. For the cold gas solution, this rather Emémperatures in the two components weighted by thecél-
value can be explained by the fact that the measured impagtn densities. Given the above ratio, we conclude that time sp
parameter can lie anywhere in the rangeR@sy.>. temperatures of components 6 and 7 are of the order of 2000

Another estimate ofR can be derived by using high-and 100 K respectively.
resolution radio interferometry observations in front bet Using the SFR from the Lymaa-emission and the rela-
extended PKS 045820 radio source. Briggs et al_(1989)ion between SFR and UV flux, SFR= Lyy x 14x 1072
probed several dfierent paths through the absorbing mediufiKennicutt et al.[1998), we derive a specific UV luminos-
and concluded that the absorber is a disk-like structutteetva ity of Loy = 1.14 x 10”® ergs' Hz! in the frequency
tends across'2 This corresponds to a radiusRfisx = 8.4 kpc.  range between 1500 and 2800 A. This luminosity corresponds
The disk should be oriented in the same direction as the ratfioa UV flux of Fyy = 153 x 10" erg s* cm? Hz*
source and therefore in the South-Western direction wiserdfawe assume that the distance to the absorbing gas is given
the Lymane emitting region is in the North-Western directionby the impact parameter. The resulting flux is ten times
This is consistent, as are the kinematics, with the existerfic larger than the UV flux measured in the ISM of our Galaxy
an inclined large disk with its center at the location of theite  (Fuvgal = 1.47x 1078 erg s cm™? Hz™* following the fit in
ting region. Therefore a large value Bfis not incompatible Appendix 1 of Péquignot & Aldrovandi 1986). Therefore, the
with this model. absence of molecular hydrogen is not surprising even thatigh

On this basis alone, it is therefordiitiult to decide whether least part of the gas is at low temperature and the depletion f
the gas is cold or warm. Another way of looking at this problef@r is not small ([ZiiFe] = 0.65), indicating that dust is present

is to estimate the mean UV flux along the line of sight. in the gas. As shown by the models of Srianand et al. (2005),
the absence of fHcan be explained as the consequence of the

high radiation field.
7. Missing molecules Note that this is consistent with the high mean ambient UV
flux derived by Wolfe et al. (2004;19.1 times the Galactic

Molecular hydrogen is not detected in our spectrum down t glue)

limit of log N(H,) = 14.9, corresponding to a molecular frac-
tion (f = 2N(Hp)/[2N(H») + N(H1)]) of log f = —6.52. The
absence of molecules is surprising at such a highcelumn 8. Summary and conclusions

density (logN(H 1) = 21.7). As the gas is probably dusty with A, . .

) ) e have presented the high-resolution spectrum of thegtron
depletion factor of [ZfFe] = 0.65, this could be a consequenc _ :
of high temperature aridr high UV background radiation. Samped Lymane absorber atzps = 2.03954 in front of

et_ al. [198b; see Table :!')' Combining the 21 cm absorptiwe determined the redshift of the Lymaremission line to be
with the Hi column density, Wolfe et al[ (1985) estimated thE — 2.0400+ 0.0002. The metal absorption lines are found to

spin temperature of the gas to be less than 1000 K. Kane Ablueshifted com o
. . pared to the Lymaremission and to span
& Chengalur [[Z003) corrected this valueTg ~ 385+100 K. a velocity range ofv = 120 and 200 km-2 for the low and

1 Mgller et al. [2004) also give a firm upper limit for the impacpigh-ionization species respectively. The kinematicgetber
parameter obp s = 078, by which the object would fall outside theWith the observations in 21 cm by Briggs et al. (1989), are
slit in their observations. This value corresponds to a gragize of Strikingly consistent with the model of a large rotatingdjise-

6.7 kpc sented by Prochaska & Wolfe (1997) in which the line of sight
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crosses the mid-plane far from the center of the disk but&eegetitiean, P., Srianand, R.,& Ledoux, C. 2000 A&A, 364, L26

a low impact parameter with the center of the disk. ConvgysePettini, M., Shapley, A. E., Steidel, C. C., Cuby, J.G., e2aD1 ApJ,

the coincidence of the red wings of therCand Cu* profiles 554, 981

and the extent of the & absorption argues for the presence dtéttini, M., Smith, L. J., Hunstead, R. W., & King, D. L. 199464

blueshifted warm gas possibly part of an outflow from the DLArogﬁ:s,lZ: X8 Wolfe, AM. 1997 ApJ, 487, 73

galaxy. If t_rue, the velqcny of such outflqws is much smalleﬁrochaska: J.X.:&Wolfe: AM. 1999 AleS, 12'1, 260

than what is observed in star-burst galaxies (see Veilltak e Rodri E Petit b Aracil B. Led C. & ®dad. R
. . . T guez, E., Petitjean, P., Aracil, B., Ledoux, C., aad, R.

2005). A possible detection of rest-frame opt|cql em@hrmns 2005, A&A, accepted

could help to support the model of a large rotating disk. Srianand, R., Shaw, G., Ferland, G., Petitjean, P., & Led6u2005,

We derived column densities and metallicities for a num-  astro-pHo506556

ber of species. The DLA absorber corresponds to a two-phaséleux, S., Cecil, G., & Bland-Hawthorn, J. 2005 astrogB0443%

medium with warm and cold gas. We could compare thé&eeswijk, P.M. et al. 2004, A&A, 419, 927

star formation rate derived from the Lymanemission line Warren, S. J., Mgller, P., Fall, S. M., & Jakobsen, P. 2001 MSR

with the derivation from the @* method in the same object. 326, 759

From the Lymanx emission, we find a star formation rateVeatherley, S. J., Warren, S. J., Mller, P., Fall, S. M., Fynb U..&

of SFR = 1.6'2% Mg yr-t. From the Cu* column density, Croom, S. M. 2005, MNRAS, 358, 985 ,

Wolfe et al. (2003) derived a SFR per unit area of2.and Wolfe, A. M., 2005, in “Probing Galaxies Through Quasar Atpsimn

- _ . . Lines”. IAU Symposium 199, eds P. R. Williams, C, Shu, B.
1 1 2
10+ Mg yr~ kpc = for respectively cold and warm gas. This Ménard, Shanghai

means that the fiuse gas should be extended over a radius @fjre A M. Briggs, F. H., Turnshek, D. A., Davis, M. M., Sthj H.
~7.2 or 2.3 kpc respectively for both SFRs to match. E.. & Cohen, R. D. 1985, ApJ, 294, L 67 ' '

The absence of molecular hydrogen to a limit ofyolfe, A.M., Howk, J. C., Gawiser, E., Prochaska, J.X.,& kapS.
log f = —6.52 can be explained as the consequence of the high 2004, ApJ 614, 625
radiation field in the disk due to star formation. The ambieftolfe, A. M., Prochaska, J. X., & Gawiser, E. 2003, ApJ, 5985 2
UV flux due to the observed emitting region is one order of
magnitude larger than the flux in our Galaxy.
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