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Abstract. We present aUSE spectroscopic study of the nearby gas-rich, metal-deficient blue compact dwarf (BCD)
galaxy 1Zw 36. Atomic hydrogen and many metal lines are observed in absorption against the stellar continuum of young,
massive stars embedded in the ionized region. Profile fitting of absorption lines allowed us to determine abundances and inves-
tigate the chemical composition of the neutral gas. This study presents strong evidence that nitroggine4 éess abundant

in the neutral gas than in the ionized gas (all uncertainties@yeSimilarly, the oxygen abundance estimated using phosphorus

as a tracer is lower in the neutral gas by a factor'gf.8Ve also find that argon is underabundant by a factor % aad that

log (Ar1/O1) < —3.0 which is inconsistent with the AD ratio—2.1+ 0.1 (Lodders 2003), implying that argon is likely ionized

into Ar1r in the neutral medium.

Key words. galaxies: abundances — galaxies: dwarf — galaxies: individual: 1Zw 36 — galaxies: ISM — galaxies: starburst —
ultraviolet: galaxies

1. Introduction could be self—polluted, resulting in higher abundances than the

: . surrounding neutral medium. Another possibility is that, once
Blue compact dwarfs (BCDs) are gas-rich and relatively UEleased by massive stars, metals remain in a hot phase, unob-

evolved objects, as suggested by their low metallicity (betwesgrvable immediately in optical and UV emission lines. They

~Zo/50 ?‘”dNZ@/g’)- Their.star formation history is thought toWould then cool into molecular droplets which later on settle
be dominated by short, intense bursts separated by long o1

. Hio the disk (Tenorio-Tagle 1996). Mixing with the interstellar
:speonc;tepe_rlc;ds;:%arli: ﬁ?rgtiné jﬁf?@iﬁi Tﬁ;ﬁﬁé;taa?}ﬁégium (ISM) has to await photodissociation of the droplets
pIS gives pportunity P = y the UV radiation of another generation of stars before their
dances of the H regions of stars recently formed with those o aterial changes the interstellar medium composition
their surrounding extended neutral gas. One of the issues is to_l_he study of various elements in both ionized anci neutral
know whether metal abundances as measured framegions gas in star—forming galaxies should help to constrain the en-

reflect the true metallicity of star—forming galaxies and Whethnc@ment processes and identify parameters that lead to possi-

the neutral phase is less chemically evolved than the ioniz%elD abundance fierences. such as depletion on dust arains
phase. Such an attempt has been made in the past using Hu Sl ' P 9 '

Space TelescopeHST), with inconclusive results because of Vr:)llzva;(ljo)n zgtnetﬁgrlzﬁgtgnsiaﬂ? unprocessed (less chemically
the limited wavelength coverage and théidulties in analyz- 9 gnt.

ing the saturated1302.2 A Or line (Kunth et al. 1994; Pettini In_ this_ paperwe iqvesti_gatg the I.SM of I.ZW 36 thro_ugh ‘T"b'
& Lipman 1995). The Far Ultraviolet Spectroscopic Exp|0re§0fptl0n lines of species lying in the line of sight of the ionizing
tfellar complex within the BCD. IZw 36 is a metal-deficient

(FUSE Moos et al. 2000) gives access to many transitions %CD With Z = Z,/14 in the Hi region (Viallefond & Thuan

critical species such asiHNT1, O1, Sin, P, Ar1, or Fer, al- LI
P e1_983, hereafter V83). The Hdistribution shows a core—halo

lowing one to revisit the chemical composition in neutral reséructure The ionizing cluster is associated with theddre
ions and the metal enrichment processes in nearby galaxi€es, - s .
g b vy hich contains half of the total Hmass (V83). The Hhalo is

The fate of the metals newly produced by starbursts I3 .
BCDs s not yet settled. Kunth & Sargent (1986) have present |guse and contains several clumps. .
the hypothesis that the #region of IZw 18 has enriched itself In orde_r fo compare the (_:he_mlcal composition of t_he neu-
over the timescale of the burst (i.e. fewf30). The Hii region tral 9as with respect to the ionized gas, we will consider the
abundances of nitrogen, oxygen, silicon, argon, phosphorus

Send gprint requests toV. Lebouteiller, and iron. The observations are described in Sect. 2 and the data
e-mail:leboutei@iap. fr analysis is explained in Sect. 3. The composition of the neutral
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gas of 1Zw 36 is derived in Sect. 4. In Sect. 5, we discuss tfiable 1. Characteristics of 1Zw 36.
abundance dierences between the ionized and the neutral gas.

Parameter Value
(2000),5(2000) 1926"16°, +48°29'37”
2. Observations Mg -14.07
a <1
IZw 36 was observed witlFUSE on January 13, 2001 (ob- UDSKTAS ) 5 828|l; 47 9
servation Q2240101) with an integration time of 19350 s (ZCPC) : ~<Z®/1<4 )

(7 sub-exposures) and on May 9, 2000 (observation P1072201)

with 6290 s (3 sub-exposures). Because of the angular exteHeliocentric radial velocity.

of the ionizing cluster, the largest aperture LWRS was chosgRistance (Schulte-Ladbeck et al. 2001).

(30" x 30”). At a distance of 6 Mpc (Table 1);’Icorresponds © Metallicity of the Hir region (V83).

to 30 pc.

Data were recorded through the two LiF channels

(~1000-1200 A) and the two SiC channet®00-1100 A) and

processed by the pipelifealfuse 2.2.0. The spectrum of

each channel results from the co-addition of several individsually allow a good estimation of the instrumental broaden-

ual sub-exposures. The typical signal-to-noise ratip\]$er ing, since they are not detected in our spectra (Sect. 4.1.1).

resolution element of the co-added spectra ranges from 2 Ber a bright point-like source, the full width at half maximum

low 1000 A up to 4 above 1000 A. The final spectrum showEWHM) is st = 11 pixels (Hbrard et al. 2002).

two absorption line systems separated by approximately 1-AThe misalignments of individual sub-exposures. The final

The first at~—50 km s is due to the Local ISM of the Milky spectrum of each detection channel is obtained by co-additions

Way. The second is at Zj@km s1, which corresponds to therequiring wavelength shifts of individual sub-exposures. This

heliocentric velocity of 1Zw 36 (Table 1). unavoidably introduces some misalignments because of the
low SN ratio of each exposure. We estimate that such misalign-

) ments cause an additionnal broadening of the LSE@f ~
3. Data analysis 10 pixels.

To analyze the data, we used the profile fitting proceduTeThe spa'_[ialdistribution of the UV-bright stars within the slit._
owens developed at the Institut d’Astrophysique de Paris By VFOC images (Deharveng et al. 1994) reveal that the main
Martin Lemoine and th&USE French team. This program re-concentration has an extent-s4”, corresponding to a wave-
turns the most likely values of many free parameters such!§89th smearing ofspar~ 7 pixels. o
temperatures, Doppler widths, velocities, or column densitigs! "€ Main source of line broadening is the velocity distribu-
through a minimization of the fierence between the observedfon of the absorbing clouds lying in the multiple lines of sight,
and computed profiles of absorption lines. Furthermore, tA&'0Se width is a priori unknown but can be deduced for an un-
version we used allows changes of the background level, ggurated line byrciouds = (Tfoy — T — T5pad > = 22 pixels
continuum, and the line broadening. The continua were fitte@- 40 km s™.

by zero- to fourth-order polynomials, depending on the spec- The influence of the resulting total broadening; on the

tral region. All the cofficients of the polynomials were free.determination of column densities is discussed in Sect. 4.1.

An example of fitted profiles can be seen in Fig. 1.

We considered independently several groups of species,

each group being defined by its turbulent velocity, its tempe3-2. The turbulent velocity

ature, and its heliocentric velocity. As shown in Table 2, one

group defines species supposed to be mainly presentin the g turbulent velocity parametes of the neutral gas is

tral gas (see also Sect. 4.2). The two other groups contain \Well constrained by both saturated—profile and Doppler—profile

spectively species of the ionized phase and the hot gas (givitigs. From profile fitting we obtaib = 12.237 km s°* (20~ er-

the absorption lines of @1). Molecular hydrogen is discussedor bars), corresponding to a velocity dispersion FWHM of

separately in Sect. 4.1. Onearal = 2 VIN2 b = 20.3 km s, This result is consistent

with the velocity dispersion measured from 21 cm radio ob-

] ) servations €1 cm ~ 45 km s, V83) and the derived velocity

3.1. The line broadening distribution of the absorbers (see previous sectiof): ., ~

2 2
Taking the observed total line broadening: as a free parame- “neutral ™ clouds
ter, we use@dwens to find its most likely value in IZw 36 spec-  Of course, a significant fraction of the gas whose turbulent
tra, supposing thatt is constant in th&USEspectral range. velocity is measured by radio observations is behind the ion-

We find oo = 27 + 3 pixels &50 km st atA = 1000 A). izing stars in front of which absorption lines from neutral ele-
The total broadening of the unsaturated absorption lines masnts originate, hence the velocity structure in our case could
several origins: be diferent (Pettini & Lipman 1995). Theffect of the deter-

— The instrumental line spread function. We could not usrination of the turbulent velocity on column densities is dis-
the H, lines from 1Zw 36 and the Galactic component, whiclkussed in Sect. 4.1.3.
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Table 2. List of the lines detected in IZw 36. MW is for the Milky Way,is the rest wavelength. Velocities of each species have been computed
independently; typical errors a#e10 km s. Species are distributed into three groups (see text)dv are calculated using line profiles of all
species within a group.

Species Velocity A comment
(kms™) (A)
First group= neutral region of IZw 36b = 12.233 km s, v = 2702 km s™*
Hi 1025.72 Ly, presence of damping wings (Fig. 1a)
937.80, 930.75, 926.23, 923.15 respelly, Lyn, Ly6
Cu 259 1036.34 strongly saturated, blended with*Grom MW and Ovi from MW
N1 265 1134.98 not saturated (Fig. 5)

963.99 not saturated, blended with Kom MW
and Pt from 1Zw 36
954.10, 953.97, 953.65, 953.42 not saturated, blended with each other
O1 272 1039.23 strongly saturated
976.45 saturated, blended withiCfrom MW
950.89 saturated, blended withwPfrom 1Zw 36

Sin 261 1020.70 slightly saturated
P 270 1152.82 detected
963.80 blended with Nfrom MW and NI from 1Zw 36
Arl 1048.22 not detected (Fig. 3)
Fen 270 1144.94 not saturated (Fig. 1b)

1143.23, 1142.37, 1125.45 not saturated
1121.97, 1096.88, 1063.18 not saturated

Second group: species with ionization potentiald9 eV.b = 24.3133 km s, v = 260'%, km s°*

Cu 261 977.02 detected
N1 254 1083.99 barely detected
P1v 254 950.66 blended with Ofrom 1Zw 36
S1t 248 1012.50 detected
Fern 264 1122.53 detected
Third group= hot gasb = 51.4339 km s%, v = 23522 km s7*
OvI 235 1037.62, 1031.93 detected
4. Composition of the neutral gas values ofo in order to test its impact on the He Sit, P11,

and NI column densities. It can be seen in Table 4 thabfgr
between 12 and 27 pixels, column densities do not vary by

Column densities are given in Table 3. Throughout the papBI°re than a factor 2.5 in the worst case(BiA bad deter-
error bars are @. The multiple lines of sight to the massiveénination of the line broadening would not change the results
stars that contribute to the UV continuum may cross clou@§Sect: 5
with different chemical composition, so that the reported col-
umn densities represent globgl_values among all the clouds.4_lll. Molecular hydrogen
Errors on the column densities essentially depend on where
the lines are located on the curve of growth. In particular, so H, lines were detected at the redshift of 1IZw 36 (Table 3),
urated lines can give column densities spanning 3 ordersggffor IZw 18 (Vidal-Madjar et al. 2000), Markarian 59 (Thuan
magnitude whe is not constrained by lines of other speciest al. 2002), and SBS 0335-052 (Thuan et al. 2003). There
lying in the same gas phase. Errors are computed using #ye several possible physical explanations for this absence
Ax? method;y? is calculated as a function of the column denas pointed out by Vidal-Madjar et al. (2000): the ionizing
sity. We use the dierenceAy® = x* — xZ,;., wherexs, is flux of the massive stars which can be high enough to de-
the best fit to derive the error barsof2rror bars correspondstroy H, molecules, the scarcity of dust grains on which
to Ay? = 4). This method is also used to evaluate error bags, molecules are synthetized, and a low Molumic den-
for b and the line broadening. Figure 2 shows an example sify. Also, Vidal-Madjar et al. (2000) argue that the molecular
aAy? curve. medium could be clumpy so that the few clumps in the lines of
The determination of the Hcolumn density is notféected sight of the many blue stars in the entrance aperture would not
by the line broadening;. However, we have tested severabe detected.

4.1. Column densities
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Table 3. Column densities derived in 1Zw 36. Errors are givenat 2

upper limits at 3. Upper limits for H are calculated using the same

turbulent velocity as the neutral phase (12.2 kij.sThe Far col-
umn density is calculated from the Fe11122.53 line which could
originate from both the ISM and stellar atmospheres.

V. Lebouteiller et al.: Abundances in the neutral gas of 1Zw 36

Species lodN(cm™2) log (X/H) [X/H]2
HI 2130739

Cu 18317918

cur 1438518

N1 14427028 -6.88"3%° —2.71°5%
NI 14024522

o1 168075 -4500% 11020
owi 1397016

Sin 15341085 ~5.960% -1.50'9
P 13.00" 8:%2 —8.30:8:22 -1.76" 8:‘5‘%
St 14.847043

Ar1 <13.30 <-8.00 <-2.55
Fen 1451021 -6.79°03L -2.261034
Femmn 1447518

HZ(JZO) <14.41

H2(J=l) <14.61

H2(J=2) <14.32

& [X/Y] = log (X/Y)-log (X/Y)e, where log K/Y)e is the solar
value. We use the recommended solar values of Lodders (2003).

Table 4. Effects of the total line broadening: (in pixels, see
Sect. 3.1) on column densities (Ibglcm2)). Note that ifo is over-
estimated so are the column densities.

=12 15 21 24 27
log N(NT) 1430 1430 1432 1436 14.42
log N(Si) 1508 1508 1515 1520 15.34
log N(P1) 1299  13.02 1314 1316 13.17
logN(Femm) 1420 1420 1426 1430 14.49

4.1.2. Hi
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Fig. 1. H1 and Fat lines in 1Zw 36. The flux is in erg s cm™2 A-!

and the observed wavelength in A. The data (histogram) are binned
by a factor 3 for display purposes. The thin line represents the line
profile before the convolution with the total line broadening repre-
sented byo, in Sect. 3.1 and the thick line is the convolved pro-
file. For each of the spectral windows, we used the two observations
and all the availablé=USE detection channels (Sect. 2) to perform
the fit. Here we show the spectrum of segment LiF1 for the upper
plot and of segment LiF2 for the lower plat) (uppen Plot of the

LyB line. The center of the line is blended with terrestrial airglow
emission lines. Atomic hydrogen in the Milky Way is invisible be-
cause of its low column density10'® cm? (estimated from Heiles
1975). The Sit 11020.70 lines and ®1 211031.93 lines from the

The Hi column density has been calculated using all the aVﬁUﬁlky Way and 1Zw 36 are also visible in this spectruis), (lower)

able Lyman lines (Lg, Lye, Ly¢, Lyn, and Ly) but is mainly - pjot of the strong Fa 11144.94 line.
constrained by the damping wings of thegLiine (Fig. 1a)

since the other Hlines are strongly saturated. We used a 30 A
wide window centered on I8/to constrain the continuum by a

4-order polynomial. We find lofy(H1) = 21.30"

0.10

009 The errors

4.1.3. Nitand N1

on log N(H1) are the smallest amongst the specie we investi-

gate. This is due to the damping profile of theline which N1 is the most useful species in our study since most of it

is observed through both LiF and SiC channels. must be present in the neutral ISM. Sixt Nnes were used
Our value is somewhat higher than IdgH1) = 21.15 (Table 2). These lines are not saturated so that the determina-

found by V83 who used only the red damping wing of thon of log N(N1) is not strongly dependent on the turbulent

Lya line from IUE observations, but is certainly better convelocity b (Fig. 2). We obtain lodN(N 1) = 14.427325.

strained in our case because of the two damping wings of the The11083.99 Ni line is barely detected since it is located

LyB line and because of the better resolution and the betiera spectral region which is very noisy. We are however able

signal-to-noise ratio of thedeUSEobservations. to calculate a column density: Idg(N 11) = 14.02°3 3.
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Fig. 2. Effects of the determination of the turbulent veloditpn the 1047 1048 1049 1050 1051

wavelength

N1 column density (solid line). Errors imdo not dfect much the col-
umn density determination. Thige? curve (dashed line) is relatively Fig. 3. Lack of argon in 1Zw 36. See Fig. 1 for a description of the plot.
narrow and is minimal fob = 12.2 km s?. At 20 (Ax? = 4) we obtain Data are binned by a factor 2 for display purposes. The line plotted at

b = 12.233 corresponding to lo§(N 1) = 14.43022. the redshift of IZw 36 is for logN(Ar 1) = 14.0 andb = 12.0 km s*.

41.4.01and P fractions of Sit and Fai in the Hix region in the best fitting
model are only a few percents.
The three Q lines in IZw 36 are either blended or strongly The situation is however not so simple for elements with
saturated (Table 2), resulting in large errors (Table 3). an ionization potential not much larger than that of hydrogen,
The 1963.80 A1 line has a large oscillator strength & because UV photons able to produce their ionization may be
1.46) and is detectable even for lowiRcolumn densities. presentin low—density, partly—ionized regions of the ISM. For
In IZw 36 spectra, this line is blended withiNines from the example, Ar (ionization potential 15.8 eV) is easy to ion-
Milky Way and from 1Zw 36. Given the fact that the ™Ncol- ize because of its relatively large photoionization cross sec-
umn density is well determined and that the& Bne is not tion (Sofia & Jenkins 1998). Therefore, in regions with an ion-
saturated, the blending can be corrected for. We also use ittegion degrea./ny ~ 0.2, the actual AH can be larger by
11152.82 A1 line with a fainter oscillator strength to constraird.2 to 0.7 dex than AyH1, depending on the hardness of the
the final Pir column density as lodl(P11) = 13007028, far—UV radiation. The situation is similar but less severe for
Ot and NI (ionization potentials 13.6 eV and 14.5 eV respec-
415, Sin Arl. Feul tively). Indeed, in the conditions of the Local Cloud for which
B ' ’ the correction for Ai/H1 is 0.36 dex, the corresponding cor-
The Siit column density is only given by th@1020.70 line rection for Ni/HT is only 0.05 dex (Sofia & Jenkins 1998).
which is slighly saturated. Unfortunately, the other stronigowever the ionization correction in BCDs could béefient
Si1 line at 989.90 A is contaminated by terrestrial airglows. and could reach 0.2-0.3 dex. We will first neglect this correc-
The other species lead to reliable column densities Afion, and because little Nand Or are expected in the Hire-
(Fig. 3) for which we have a good upper limit, and 1iFe gion, we assume that theidnd O lines are representative of
(Fig. 1b) with a large collection of lines. the total nitrogen and oxygen abundances in the neutral region.
The abundances of the neutral region can now be compared
with the ionized region values. For the comparison, we use
metal abundances relative to hydrogepHX

In order to derive total abundances from ionic column densities,

it is necessary to know the ionization states of each specieincomparison with the ionized gas

the neutral region. ) ) _
In principle, in the H region we expect to find all ele- Figure 4 compares several abundanges ratios representative

ments with an ionization potential larger than that of hydrogé the ionized phase of IZw 36, derived from optical and

(13.6 eV) as neutral atoms. Elements with smaller ionizati¢fV €mission lines, with those of the neutral gas. We define

potentials must be found as single—charged ions. For exdfft underabundande;(x), as the logarithmic dierence of an

ple, we can safely assume that iron and silicon exist mairffpundance ratim between the Hi and the H regions by:

as Far and Sin in the neutral medium and that the FFand Se (X) = 10g () — log (-

Sin lines are essentially produced there. We have checked that

the column densities of these ions are considerably smallefTine column densities of oxygen and silicon of 1Zw 36 are sim-

the Hi region using the model E2E1 from the grid of Stessia ilar in the neutral and in the ionized gas within large uncer-

(1990). The model E2E1 agrees the best with the physical painties. However the result for nitrogen is much more reli-

rameters of the H region derived by V83. The resulting ionicable, and is certainly the best established result of this study,

4.2. Abundances in the neutral region
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Fig. 4. Comparison of YH between H and Hi1 regions in |Zw 36. L | | | | | J

Error bars are at@. Squares: this study (assuming the abundances 11356 11358 1136 11362 11364

Sect. 4.2 and using Arfor argon i.e. without any ionization correc- __ ) ) ) .
tion). Triangles: V83. Circles: Izotov et al. (1997) for N, O, Ar, and Fe.'9- °- Fit of the 11134.98 line. Data are binned by a factor 2 for dis-

The silicon abundance in the ionized region, not measured in 1Zw 44ay purposes. The solid line is for log (¥ 1) = —6.88 and shows
is obtained by assuming log (8) = —1.5 + 0.3 which is the mean our best fit. The dashed line is for log (#1) = —5.63 and does not
value observed in BCDs (Izotov & Thuan 1999). Error bars, when nWell the data.
mentioned, are within the points widths.

N/H ratio as in the ionized gas. The two profiles are incon-

o . o sistent within 3r.

yielding 6 (N/H) = 1.2 + 0.3; in other words N is sixteen  pyrthermore, even including the largest possible ionization
times less abundant in the neutral gas than in the ionizggrection (i.e. including it and taking the upper error bars
gas. This derence is larger tharu3 Other metals for which 4, Ny and Nit column densities), the underabundance of nitro-
abundances are accurately determined also show underalg,lélp,—is still positivesy, (N/H) = 1_0*8‘3. This supposes that 75%
dances:on(FgH) = 0.7 + 0.2 anddw(Ar/H) > 1.5 + 0.1 ¢ the nitrogen is ionized into N in the neutral gas of IZw 36.
(without any attempt to correct for partly—ionized, low—densit¥|though the determination of N column density is uncertain
regions). (Sect. 4.1.3), we can reasonnably conclude that nitrogen is in-

The following discussion aims to identify thefects re- geed underabundant in thetlgas of 1Zw 36.
sponsible for the observed iron, nitrogen, argon, and oxygen

underabundances.
5.3. Argon

5.1. Iron and silicon The argon deficiency 64 (Ar/H) > 1.5+ 0.1. Argon is pro-
duced in massive stars and should not be depleted in a low—

A concern with the abundance of iron inIHegionS is that it density Hr cloud (Jenkins et al. 2000) A major part of the un-

is derived from the weak4658 line of Fai1, and is relatively derabundance in the neutral gas is certainly due to an ionization

uncertain. In any case, we find that iron is underabundant &yrrection from low—density, partly—ionized regions of the ISM

om(FeH) = 0.7+ 0.2 in IZw 36. This underabundance mightSect. 4.2) such as argon is mainly ionized intaiAr
be overestimated since it is likely that iron is mof&ogently

depleted on dust grains in the neutral phase than in the ionized
phase. 5.4. Oxygen

In IZw 36, the Only available Si line is Sllghtly saturated The QH ratio in the neutral gas of 1Zw 36 is fiticult to as-
(SeCt. 415) so that the determination of th& 8blumn den- sess because of the |arge errors on thec®lumn density
sity is uncertain. Within the large error bars, the abundancegiable 3). However, it is possible to estimate its value us-
the ionized region and in the neutral region are in agreemening other elements which are produced in the same massive
Because of all these uncertainties, and because silicon gfgts. Phosphorus turns out to be a good tracer of oxygen
iron can be depleted on dust grains, we prefer to focus on liebouteiller 2003), since argon is partly—ionized in the neu-
trogen abundance which is much more reliable. tral region (Sect. 5.3) and since the depletion of silicon on dust
grains is uncertain. Depletion is not a concern for phosphorus
since it is not much depleted, and in the same way as oxygen
(Savage & Sembach 1996).
The underabundance in IZw 3%, (N/H) = 1.2 + 0.3 is too We calculate ® which estimates the neutral oxygen abun-
large to be accounted for by chemical inhomogeneities aloti@nce assuming [B] ~ 0 in the neutral gas (using the recom-
in the neutral gas, given the underabundance of iron. In orceended solar value of Lodders (2003) log@R, = —-3.23+
to illustrate the underabundance of nitrogen in the neutral gag)9). We find log (6/H) ~ —5.1+ 0.5, giving an underabun-
we have compared in Fig. 5 our best fit of th134.98 N line,  dancesy, (OP/H) ~ 0.9 + 0.5. Within the errors, this estima-
one of the 6 lines we used, with the profile assuming thien of the oxygen abundance is lower than that in the ionized

5.2. Nitrogen
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gas. Given the low depletion of phosphorus and oxygen in theins, metal enrichment) are dominant, it is necessary to inves-
Galactic ISM (And¥g et al. 2003 and Savage & Sembach 1996)gate the neutral gas of more gas—rich star—forming galaxies.
it is very likely that oxygen is genuinely deficient in the neutraturthermore, with a larger sample, we can reasonnably expect
medium of IZw 36. to find several good oxygen determinations.
Assuming log (&/H) = -5.1 + 0.5 in the HI gas, we
find log (NVOP) = —1.8 + 0.6 (2r uncertainty) lower than, AcknowledgementsThis work is based on data obtained for the
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