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Abstract. We present the analysis 8JUSE observations of the metal-deficient dwarf galaxy 1 Zw 18. We measured column
densities of H, N1, O1, Ar1, Si11, and Fa1. The OyH1 ratio (log(Oy/H 1) = —4.7738) is consistent with the ®1 ratio observed

in the Hix regions (all uncertainties are®)-. If the oxygen is depleted in the Hegion compared to the H regions, the
depletion is at most 0.5 dex. This is also consistent with the Idd)@atios~-5 measured witftFUSEin the Hi regions of
other blue compact dwarf galaxies. With log(®1) = —2.4j8;g, the measured MO1 ratio is lower than expected for primary
nitrogen. The determination of theiNcolumn density is needed to discriminate between a large ionization of B possible
nitrogen deficiency. The neutral argon is also apparently underabundant, indicating that ionizatiorniigdiléely important.

The column densities of the otherchain elements 3i and Ar1 favor the lower edge of the permitted range of €lumn
density, logN¢-2(01)) ~ 16.3.

Key words. line: profiles — galaxies: abundances — galaxies: dwarf — galaxies: ISM — galaxies: individual: | Zw 18 —
ultraviolet: galaxies

1. Introduction by the present star burst. They suggested that the neutral gas

might be more primordial than the #Hregions and close to

1Zw18 (Mrk 116) is a blue compact dwarf galaxy with the,erg metallicity, providing thus a new interesting site to deter-
smallest known abundance of heavy elements as measyifde the primordial abundances of key elements like deuterium
from nebular emission lines. The observed emission lines origiq helium (Kunth et al. 1995). HST has been used to test this
nate from a pair of bright ki regions in which a strong burst ofj,y s thesis through the observation of the ibie at 1302 A.

star formation is taking place. In thesaiHegions, the o0xygen gy is indeed one of the major tracer of the metallicity. The ion-
abundance is measured to be onlyS0 the solar value (12otoV j; 4tion potential of Q is very close to that of Hand the charge

et al. 1999). The interstellar gas ionized by recently formeg -hange between®and Hi is very dficient. Hence the cou-
massive stars is surrounded by an envelope of neutral hydigrg of the oxygen and hydrogen ionization fractions is very
gen (Hi). This envelope has been extensively observed throu& ng. In the neutral gas, thei®! 1 ratio can therefore be con-

21cm radio maps which give a total mass\fi ~ 5x 10" Mo gigered as a very good proxy for thgHDratio and hence for
(Lequeux & Viallefond 1980; Viallefond et al. 1987; van Zegy,o metallicity.

et al. 1998).

The composition of this K gas has been debated. For in-  ynfortunately the @ line at 1302 A has a very strong oscil-
stance, it had been suggested that it may be a significant reggg, strength fi302 = 51.9x 10°3). With an intrinsic line width
voir of molecular hydrogen representing a significant fractigfy < 18 kms? in the case of | Zw 18, and for the metal-
of the dark matter (Lequeux & Viallefond 1980). In fact, early,city of the ionized gasZui izwis ~ 1/50 Zs, this O line is
FUSE (Far Ultraviolet Spectroscopic Explorer; Moos et a%trongly saturated alreadydg; = 2x 107%° cm 2, while the ob-
2000) observatiqns proved thatﬁdjige molecular hydmge”served\lH| is >2x 107t cm2. As a result, despite deep HST ob-
is very scarce with a column density raty,/Nui < 10°  servations, the oxygen abundance is still an open question
(Vidal-Madjar et al. 2000). (Kunth et al. 1994; Pettini et al. 1995). Using also thelDe
Also there is a disagreement about the metallicity of thg 1302 A, Thuan et al. (1997) claimed that thedhvelope of
neutral gas. Kunth & Sargent (1986) postulated the importange dwarf galaxy SBS 0335-052 was extremely metal deficient
of the “self-pollution” of heavy elements in theHregions with an O/H 1 ratio <3x10°7. However in that same galaxy the
O1/H1 ratio was subsequently found to be much higher using
Send gprint requests toA. Lecavelier des Etangs, FUSEobservations of @lines at shorter wavelengths and with
e-mail:lecaveli@iap. fr smaller oscillator strengths (Lecavelier des Etangs et al. 2002;
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Fig. 1. Plot of the full FUSEspectrum of |1 Zw 18. It is obtained through the addition of all the channels, rebinned by 0.3 A. In addition to the
Earth airglow emission lines and an artifact dip around 1145 A, many absorption lines from the Milky Way and | Zw 18 are clearly visible. F
instance, even at this low resolution, we can see theyhang, y, §, ande lines from | Zw 18 at 1030, 975, 952, and 940 A, respectively.

Thuan et al. 2003). In fact, the hypothesis of am IDe at components at heliocentric radial velocities160 kms?,
1302 A unsaturated was simply erroneous. ~0 kms?, and 750 kms' (Vidal-Madjar et al. 2000). These
It is clear that the far-UV is unigue forfi@ring a large col- can easily be identified respectively with a known Galactic
lection of lines of diferent elements with a wide range of oshigh velocity cloud at-160 kms?, the interstellar medium
cillator strengths. We therefore observed |Zw 18 wRHSE of the Milky Way at low radial velocity, and 1Zw 18 itself
to determine the abundances of various species, and consteii50 km st corresponding to a Doppler shift of abalt ~
the metallicity and the history of elements in one of the moat5 A at 1000 A. The high velocity cloud is detected ir,H
extreme blue compact dwarf galaxy. Cu, N1, O1, Fer, and Fdil lines. The Galactic clouds appear
In Sect. 2 we describe the observations. In Sect. 3 WeCl, Cr*, C1, Ci, N1, O1, Sin, Ar1, Fer, Feril, and also
present the analysis of the absorption lines against the st8lmolecular hydrogen (). H lines are detected up to the
lar continuum from the blue massive stellar clusters. Resuits= 5 level. These electronic transitions of ldnly show up
are presented in Sect. 4 and discussed in Sect. 5. A compathe Galactic medium. Finally I Zw 18 absorption is detected
ison with FUSE observations of other metal-deficient dwarfl H1, C11, Cit, N1, O1, S, Ar1, Siti, Fer, and Fail.

galaxies will be part of a forthcoming paper (Lebouteiller et al. In addition to these three main componentsyiQines
2003). are detected around 1032 A and 1037 A. They correspond

to coronal gas with radial velocities betweei125 kms?

and+110 kms?, originating in the Galactic halo (Savage et al.

2003; Sembach et al. 2003; Wakker et al. 2003). As already

|Zw 18 was observed witiFUSE (900-1200 A, see Moos shown by Vidal-Madjar et al. (2000), no line fromyHs ob-

et al. 2000) and Sahnow et al. 2000) through the LWRS apggrved at the radial velocity of | Zw 18. This absence @iie

ture (30" x 30”) for a total of 31650 s on November 27 molecular hydrogen is also observed in the blue compact dwarf

1999 (Program P1980102) and 63450 s on February Mk 59 (Thuan et al. 2002) and is well explained by the low

2002 (Program P1080901). During the early observations gfundance of dust grains, the high ultraviolet flux, and the low

November, 1999 (Vidal-Madjar et al. 2000), ti&C chan- density of the H gas.

nels acquisition failed and the resulting spectrum was lim-

ited to wavelengths longward of about 1000 A. Thereforg, Method

the SiC wavelength range~900-1000 A) was only exposed™ etho

for 63450 s. The data have been reprocessed with the v@olumn densities have been calculated through profile fitting

sion 2.0.1 of theCALFUSE pipeline. The output of the pipelineusing theOwens procedure developed by Martin Lemoine and

is a total of 38 sub-exposures which have been aligned and #® FUSEFrench team. This code returns the most likely val-

added, resulting in a set of four independent spectra, one {@&s of many free parameters like the Doppler widths and col-

eachFUSEchannel (twd.iF spectra and tw&iCspectra). umn densities through @ minimization of the diference be-
Many absorption lines are clearly detected (Fig. 1ljween the observed and computed profiles. The latest version

For a given element, they consist of three main absorbiofthis code is particularly suited to the characteristicEdSE

2. Observation
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Table 1.Column densities measured in tRgSEspectrum of I Zw 18. ¢, andn lines. Note that the resulting Hcolumn density is
mainly constrained by the Lyma# line. We find N(H1) ~
(2.0+ 0.5)x10?* cm2 (2-0- uncertainties). This value is consis-
tentwithN(H 1) ~ 2.1x 10?* cm2 found by Vidal-Madijar et al.

Species  log, (Ngyw2)  2-0 error bars

H1 21.30 +010 (2000) from the earlfFUSEobservations. It is also compara-
ble toN(H1) ~ 3.5 x 10°* cm2 obtained fromHSTGHRSob-

NI 14.22 017 servations (Kunth et al. 1994) and to the peak column density

O1 16.60 +080 of 3.0x 10%* cm™ of the H1 21 cm observations (van Zee et al.
020 1998). However with the very fierent size of th&HRSaper-

Art s -025 ture and the VLA synthesized beam, these last values could

Siu 14.80 +025 have been more flerent, as is the case for the higher column
o2 density of about X 10?2 cm2 found with the smaller aperture

Fem  14.60 “010 of HSTSTIS(Brown et al. 2002).

By comparison with H 21 cm maps, the measured Ebl-

umn density gives a clue to the location of the absorbecdi

spectra. For example, it allows for a variation of the baclg,, jensities of the order of 20cm-2 correspond to the cen-
ground level, for an adjustable line spread function as a fur‘gE-IIR
I

tion of the wavelength domain, and for shifts in wavelengt part of | Zw18. Such high column densities can be found

le. Th tak ¢ ¢ hich d g within the optical extent of the galaxy. The absorber is
scale. These are laken as Iree parameters which depend oty glikely located in the very central part of the galaxy, close

wavelength region and are determined by theninimization. h . . : .
. . ; . . V-brigh h .
Special attention was paid to the background residual whlcht?st e UV-bright stars and their associated rbgions

not negligible for this faint target. It is found to lie betweeé

and+4 x 107 erg cnt? s’ A-1. The line spread function is 4.1.2. C 1 and N

mainly constrained by the unresolved Galactig absorption o )
lines. The resolving power is found to be ab&ut A1/ ~ The _only strong @1 line in the FUSE wavelength range is
10000, corresponding to the size of the extended object witfifl N atdo = 10363 A. Unfortunately, at the | Zw 18 red-
the spectroscope slit (Vidal-Madijar et al. 2000). shift this line is partially blended with an Gairglow emission.

Values of column densities are given in Table 1 (althrou his therefore chﬁcult to obtain a meaningful estimate of the
the paper, error bars arecd- The error bars are estimated- !l column density.
by the classical method of they? increase of the? of the At the redshift of | Zw 18, the NI lines from the ground
fit; see Hebrard et al. (2002) for a full discussion of the fitand excited levels around 1084 A fall in tHeUSE detec-
ting method and error estimation with theens code. These tor gap. These lines are only detected at the upper edges of
error bars include the uncertainties in the continuum, intrife SiC detectors, which are ifiécient at these wavelengths.
sic line widths b), and the instrumental line spread functiorfN I column densities cannot be estimated using the present
It has to be noted that the use offdrent lines with dier- FUSEobservations.
ent oscillator strengths of the same species allows us to con-
strain a_II theS(_e qua_ntities. In_particular, fitg of saturated Iir?grgl.& Cu, S, and Fen
constrain the line widths; the instrumental line spread function
is mainly constrained through the saturated and very narrédasorption lines from highly ionized species are also detected
lines from H in the Milky Way. The final results are obtainedat the 1Zw 18 redshift: @1 (1o = 9770 A), S (1o =
from a simultaneous self-consistent fit to all the data. We ob9125 A), and Fair (1o = 11225 A). The S line is blended
tainbizwig = 17.3 + 5.0 km st (2-0) for the width of the lines with Galactic H, while the Fair line is bracketed between
at the 1Zw 18 systemic velocityizwig = 750 km st. This Feir lines from | Zw 18 and from the Milky Way. The @ line
is consistent with 21 cm observations (van Zee et al. 1998 clean and at a slightly fierent redshift of about 720 km's
which also show that most of the observed line width can la¢979.36 A (Fig. 2). Voigt profiles give the following column
attributed to the velocity gradient of the neutral gas in front afensitiesN(C1ir) ~ 4 x 10'3 cm™2, N(Sm) ~ 1 x 10* cm2,
the UV-bright stars. andN(Fern) ~ 3 x 10% cm2.

However, we cannot exclude a blend of those lines with
stellar lines. In fect, we find a large intrinsic width for the

4. R [ . .
esults Fer line: breyy 90 kms®. Consequently, the derived col-
4.1. Column densities umn densities must be considered as upper limits to the true
values.
4.1.1. Hi

The Hi column density in | Zw 18 is derived from all the avail—4_1_4_ Ol

able lines of the Lyman series. We avoided the blue wing of

the Lymang line and the Lymany line, both contaminated Ot is a tracer of the metallicity. The present nEBlMSE data

by the terrestrial airglow. We fitted the IHLyman series in- provides the unprecedented opportunity to shed light on a pos-
cluding the blue wing of the Lymag line, the Lymand, e, sible metallicity diference between the ionized and the neutral
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Table 2. Oscillator strengths of a sample of useful &hd O lines.

—_H.
01 7
__0I

T BRI RN

3k >,
* Ao Aobs f Comment

=~ A &)
= / 2
?’E 1 ‘ ] N1  953.42 955.8 B2x 102 not detected
° Iy ] | NI 953.65 956.0 &H0x102 "
T L L - i\
w © F ‘ ‘ ‘ + ‘ U‘ ‘ ‘ 0 N1  953.92 956.3 38x 102 faint detection
aD A
5 . SR U NI 95410 9565 ®8x107 notdetected
i i i” 5 5 :V
= r o o 4 2
- I \ | 1 N1 963.99 966.4 U8x10° notdetected
e I 3
2 °F N1 964.63 967.0 ®4x102 ~

2 N1  965.04 967.4 @0x107?

T 1 N1 113417 1137.0 .52x10?% notdetected

N N BN BRE R N B DR
926.5 97 927 5 9785 979 9795 980 N1 1134.41 1137.2 27x102 detected,

Wavelength (&) not saturated

N1 113498 1137.8 85x107?

Fig.2. Sample of Q lines detected at the redshift of 1Zw18
(750 kms?t). The H lines are from the Milky Way. The @1 line O1 924.95 927.2 B9x 103 detected,
is at a redshift of 720 knT3. The histogram shows the data. The up-
per panels show the final fit (thick line) together with the theoretical
spectrum before convolution with the instrumental line spread func- O1 ~ 925.44  927.7  (5x 107  not detected

tion (thin dot-dashed line). The Qine at 927.7 A is not saturated, O1 976.45 978.9 31x10° detected, saturated
the line at 927.2 A is barely saturated, while the one at 978.9 A IS 51 1039.23 1041.8 90x 107
saturated. The bottom panels show the same data with the theoretical

profiles using an @column density reduced and increased by a factor

of 10 (i.e. logN(Ol) = 15,6 and 17.6, respectively). Such columnden- O1 1302.17 1305.4 58x10° strongly saturated
sities are clearly excluded. With 10¢(Ol) = 15.6, the line at 927.2 A (HSTobservations)
would not be detectable, and the line at 978.9 A would be much fainter
than observed. With loly(Ol) = 17.6, the line at 927.7 A would be
much deeper than observed.

slightly saturated

strongly saturated
+ airglow

data alone (Table 1). However, to be conservative, adghe
1302 A line is strongly saturated and {B&IRSaperture is very
different from thecUSEaperture, we will adopt the value ob-
gas. Therefore the fitting of the Qines has been performedtained withFUSEalone for further discussion.
with great care. Many of the Oines are blended either with
Galactic Hi lines (O1 lines at rest-wavelengthty = 9168 A, 415 Ni
918.0A,930.2 A, and 937.8 A) or with Galactic khes (lines
atlg = 9219 A, 929.5 A, 936.6 A, 971.7 A, and 988.7 A)Lines of the N triplet at 1134 A are easily detected (Fig. 3).
or with Galactic Nt (19 = 9509 A), or with the 1Zw18 It is clear from the plot that the equivalent widths of the lines
H1Lymans line (1o = 9487 A). The Or line atlp = 1039 A nicely follow the oscillator strengths (Table 2), indicating that
is strongly saturated and contaminated by a terrestrial airgltivese lines are not saturated. The simultaneous fit of these lines
line, it is thus of no use for the column density determinatioand other multiplets (aty ~ 953 A andiy ~ 964 A) gives an
Finally we end up with the detection of three useful ihves accurate estimate of themtolumn densityN(N1) = (1.7 +
(Ao = 92495 A, 925.44 A and 976.45 A, see Table 2). We fin6.6) x 10 cm2 (2-0).
log(Nem2(01)) = 16.6*08; (2-0- uncertainties, Fig. 2).
As a check, we also derived thei@olumn density by .
using the line at 1302 A observed with ti@HRS spectro- 4.1.6. Ari, Sin, and Fe1l
graph and the_SA aperture of theHST on April 22, 1992. Two Art1 lines are present in tHeUSEwavelength range. The
Individual GHRS“FP-split” exposures have been aligned bypne atly = 1066 A is barely detected, while the strongest
cross-correlation and co-added. The profile fitting has beene atly = 1048 A (4-time larger oscillator strength), is
done simultaneously for thelST and FUSE O1 lines (see clearly detected but blended with a Galactic @ = 1) line
Table 2). Here, only the Olines have been used to constraifsee Fig. 1 in Vidal-Madjar et al. 2000). Fortunately this
the absorbing cloud parameters like the intrinsic line width Galactic H (J = 1) is also detected in many other Lyman
which is taken as a free parameter. We foundig(-(O1)) = and Werner bands. Thanks to tbeens code, from a simul-

16.7‘:8:‘75, which is consistent with the value derived fréftdSE taneous fit to the complete set of data including all the H
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suficient to explain the lines structures. Thus the derived col-
umn densities for | Zw 18 are barelffected by the assumption
of a single absorbing cloud in a single line of sight.

In addition, in the case of fierent lines of sight with sim-
ilar column densities and intrinsic line widths buffdrent ra-
dial velocities, the absorption profiles are well reproduced with
single profiles convolved with a larger line spread function.
All the lines observed towards | Zw 18, coming from 1Zw 18,
the Milky Way or the high velocity cloud at160 kms?, can
be fitted with the same instrumental line spread function. This
3o reinforces the belief that the dispersion of the physical prop-
erties of the individual clouds in the ftierent lines of sight
toward | Zw 18 is limited.
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Fig. 3. Plot of the NI 1134 A triplet in 1 Zw 18. The thick line is the . . . .
fit to the data (histogram). The equivalent widths of the observed lines Finally, for unsaturated lines like those ottFig. 3), col-

are proportional to their oscillator strengths, indicating these lines agn densities obtaine_d from a_single _Voigt profile are no_t af-
not saturated. The mean column density of the gas is thus well cé@cted by the complexity of the line of sight. For saturated lines

strained, even in the case of multiple lines of sight toward many brigf€ those of Q, a single Voigt profile can underestimate the
stars (see Sect. 4.2). saturation and thus column densities (see Thuan et al. 2002).

However, in the case of Qa larger column density would re-
sultin an QH ratio larger in the H gas than in the H regions;

and Ar1 lines, we can estimate the argon column density this seems unlikely (see Sect. 5).

beN(Ar1) = 2.8°7-7 x 10" cm2. These error bars include the

uncertainties in the H(J = 1) column density and in the in-

strumental profile. Consequently, they include also the uncer-

tainties in the perturbation introduced by the blend with tie Discussion

H, line.

The Siit column density is derived from the strong line ap-1. The O/H ratio and the metallicity of the H1 gas
Ao = 9899 A, and the line atly = 10207 A which is also in1Zw18

blended with a Galactic Hline (see Fig. 1 in Vidal-Madjar o ]
et al. 2000). We findN(Sitr) = 6.3*43 x 101 cm2, A main issue which can be addressed by the present obser-

The Fer column density towards the UV bright starg10N iS the comparison of the/B ratio between the i
H 1 —_ +0.
of 1Zw 18 is well constrained by a large set of iFéines that 2nd the HI regions. We find log(QH1) = -4.7%q¢ (2-0),

span a large range of oscillator strengths. From the simultaffeagreement with the @ ratio measured in the H region:
ous fit of all these lines we finN(Fer) = 4.0t13 %« 10 cm2. Iog(O/H)H“ = —-4.83+ 0.03 (|ZOtOV et al. 1999). If the Hgas
08 is more metal-deficient than theiHregions, the dierence is

at most 0.5 dex (at &).

From the analysis of the santdJSE data, Aloisi et al.

The analysis of absorption lines from galaxies raises a spec{@®03a, 2003b) found a significantly fiéirent value of the
problem. The observed spectrum is the sum of the fluxes cogWH I ratio: log(Oy/H1) = —5.4 + 0.3. if true, this would indi-
ing from thousands of hot stars througKeient absorbers with cate that the H gas is more metal-deficient than thaiHe-
varying column densities and radial velocities. gions. However their @ column density (logd{lcm2(O1)) =

For instance, the Oline at.1, = 103923 A observed to- 1_5.981 0.26)_is slightly be_lgw our _2-sigma limit. While this
ward Mrk 59 is clearly larger than the line spread function arfiScrepancy is to be clarified, a likely source of a system-
has a squared shape with a maximum absorption of about 284§ €rror could be their use of the very saturateli@e at
(see Fig. 6 in Thuan et al. 2002). To fit that line, Thuan et alo = 103923 A, which is contaminated by a terrestrial airglow.
(2002) added multiple profiles with radial velocities distributed Interestingly enough, @H1 ratios similar to ours are
over 100 kmst each having = 7 kms™. However, such a found in two other blue compact dwarf galaxies: Mrk 59
particular velocity structure is not needed for | Zw 18. ffeet, (log(O1/HI) = —5.0+ 0.3 while log(QH)w; = —4.011+0.003,
a careful inspection of the saturated {he atdy,s = 9789 A Thuan et al. 2002), and SBS 0035-052 (log{®r) = —5.0 +
shows that it goes almost to the zero level and that its widthlid with log(QH)ny = —4.70). This may suggest that the
not much larger than the width of the line before convolutiometallicity of the surrounding neutral envelope of these blue
with the instrumental profile (Fig. 2). All that indicates that thgalaxies is not related to the metallicity of thenHegions,
dispersion of the radial velocities of the individual clouds iwhich could have been self-enriched in metals by current or
the multiple lines of sight is not significantly larger than thprevious star formation bursts. However this may be coinci-
intrinsic line width. The H Lyman lines also shows that a spedental; the error bars are large and Mrk 59 is up to now the
cial profile fitting procedure taking the multiple lines of sighonly case for which a significantftiérence between thetténd
into account is not needed for | Zw 18. Single Voigt profiles atd 11 regions has been found.

4.2. Multiple lines of sight
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5.2. N/O ratio photoionization can be down te—0.4 dex for a shielding
against the ionization photons B{HI) ~ 108 cm2.
Nonetheless, the large error bars on the oxygen column
density could itself partially solve the issue of the apparent
iow Ar1/O1 ratio.
As a summary, the AYOT1 ratio provides two dferent
ues. First, a hint towards a significant ionization of argon as

The measured N column density gives log(lNO1) =
—2.4*58 (2-0), which is not consistent with a /@ ratio of
about-1.5 expected at low metallicity for primary nitrogen
Even if some N is ionized into N1, Jenkins et al. (2000)
showed that theficiency of photoionization arising from hot |

stars is at most 0.15 dex. Furthermore, nitrogen is only sligh served in the local interstellar medium. Second, a hint of the

depleted opto dustgram;. o favored oxygen column density within the measured 2

A possible explanation would be the ionization oft Nterval. For example a value around Idg(-(O1) ~ 163
by 40-80 eV photons a_rising from the re_combinaison ofiHe would give log(Am/O1) ~ —2.8 and log(Si/O1) ~ —L15.
as suggested by Jenkins et al. (2000) in the case of the loggl, A1/ ratio would be thus consistent with the standard
interstellar medium. A similar nitrogen deficiency is also Oq/'alue, with a partial ionization. The /& ratio would be the
served in about 40% of damped Lymasystems which have g5 me a5 the value measured in the | Zw 18 kgion (Izotov
apparently not yet reached the full primary nitrogen enricrét al. 1999).
ment (Pettini et al. 2002). A possible explanation would be
that the time delay for release of primary nitrogen is longer
when metal abundances are lower (see Pettini et al. 2002 &donclusion
references therein). Determination of Bind NIt column den-
sities in other blue compact dwarf galaxies is certainly need
to solve this puzzling low nitrogen content.

W(f have measured column densities af N1, O1, Ar1, SiI,
Een in the neutral gas of 1Zw 18. We obtain the following
results:

5.3. Ar/O ratio 1. The measured @H1 ratio is consistent with the 8 ra-

tio as observed in the H regions. We find log(@H1) =
Oxygen, silicon, and argon arechain elements produced by ~4.7+985 (2-) which is also consistent with the/B ra-
the same massive stars. As a consequence t@ Ao IS tios -5 measured witlFUSEin the H regions of other
found almost constant in Hi regions of blue compact dwarf  piye compact galaxies. If the oxygen is depleted in the

galaxies (Thuan et al. 1995) or low surface-brightness dwarf {1 region compared to the Hiregions, the depletion is at
galaxies (Van Zee et al. 1997) and close to the solar value: jost 0.5 dex in | Zw 18.

log(Ar1/O1) ~ -2.3. 2. The measured NOT ratio is log(NI/O1) = —2.4*08 (2-0).
In tg16e neutral gas of 1Zw 18 we measured log{/01)= This is lower than the value ef1.5 expected for the }D ra-
—3.15% g5, @ priori lower than expected. Although tiseatis- tio with primary nitrogen. The determination of thaitol-

tical uncertainty in the AO ratio is dominated by the much  ymn density is needed to discriminate between an ioniza-
larger errors on the oxygen column density, Levshakov et al. tjon of N1 or a possible nitrogen deficiency.

(2001) raised the possibility afystemati@rrors on argon due 3. The neutral argon is also apparently underabundant. A
to the complexity of the lines of sight. They showed that the sjgnificant ionization into A appears likely. The small
column densities of argon, Silicon, and iron can be Significantly error bars in the determination of Aand Siit column den-
underestimated with the assumption of a single Voigt profile. sities favor the lower values of the large error bars in the
Assuming a priori that the argon abundance is the same in o1 column density, around 0@, 2(O1)) ~ 16.3.

the H1 and the Hr regions, they found a larger argon column
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