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Abstract. More than 20 years after theéopernicussatellite, toward nearby stars in the Milky Way. One of the most strik-
ORFEUSllows the investigation of molecular hydrogenjlih  ing results was the correlation between thedélumn density
the diffuse interstellar medium by way of FUV absorption speév¥(H-) and colour excesE (B — V'), representative of the dust
troscopy once again. This time, targets in the Magellanic Clouasiount along a sight line. This relation has been interpreted in
were also observed, allowing the first investigation of colgrms of the self-shielding effect ofsHFederman et al. 1979).
H, in a metal-poor environment outside the Milky Way diskS77 showed that the transition from low to high molecular frac-
This paper presents new, Hineasurements in LMC gas alongions in the local Galactic gas is found at total hydrogen column
the lines of sight toward HD 269698 (Sk67 166), HD 269546 densities nea$.0 x 102° cm=2.
(Sk—6882) and HD 36402 (Sk67 104) and summarizes the Measurements witlCopernicus however, were limited to
ORFEUSH; measurements in the the Magellanic Clouds. Ftine very local interstellar gas of the Milky Way. For more dis-
seven lines of sight we investigate correlations betwg@d 1), tant background sourceSppernicusvas not sensitive enough.
N(Hz), E(B — V) and compare the results with,Hdbserva- Later UV satellites, such d8E andHST, had better sensitivity,
tions in the Milky Way disk. We find that the abundance ef Hbut these instruments do not cover the wavelength range below
is low in comparison to the total gas quantity and speculate tHat50A where the transitions of Hare seen. The analysis of
the fraction of hydrogen in molecular form is limited by thextragalactic H gas is of great importance since the abundance
lower dust content of the Magellanic Clouds. of Hy can be studied in environments very different from those
of the Milky Way. The Magellanic Clouds, the most nearby
Key words: space vehicles — galaxies: ISM — galaxies: Mage$atellite galaxies of the Milky Way, are ideal hunting grounds
lanic Clouds — ultraviolet: ISM for extragalactic H measurements, because they provide many
bright stars suitable as UV background sources for absorption
spectroscopy. Moreover,+has been detected from warm re-
1. Introduction gions in both galaxies in the near-IR emission lines (Koornneef
) & Israel 1985, Israel & Koornneef 1988, 1991). It has been
The molecular hydrogen @) is by far the most abundantgggested that, due to the lower metallicity and the lower dust
molecule in the interstellar medium (ISM) and thus plays a k@gntent, the amount of Hn the diffuse interstellar medium of
role for our understanding of the molecular gas in the ISM @fe Magellanic Clouds is significantly lower than in the Milky
the Milky Way and other galaxies. Despite its large abundan(way (Clayton et al. 1995).
H, in the ISM is difficult to measure because it is not seen in The ORFEUStelescope, launched for its second mission in
radio emission, in striking contrast to the second most abundgg%, was the first instrument able to measusealsorption
interstellar molecule, carbon monoxide (CO).éinissionlines |ines in the LMC (de Boer et al. 1998) and SMC (Richter et
are seen in the near infrared (NIR), but unfortunately they age 1998). In addition, the spectrum of LH 10:3120 was used to
weak (quadropole transitions) and thus can not be used to stiydyemine an upper limit for the 4ACO ratio in the LMC gas
the overall interstellar abundance of.HMolecular hydrogen along this line of sight (Richter et al. 1999a). Together with
in the diffuse_ ISM can only pe studied by way of absorptioghe opservations presented here, the®FEUSspectra pro-
spectrosopy in the far ultraviolet (FUV) toward stars or othfge the first opportunity to investigate the relations between
bright UV background sources. During the seventies, COI’]SIdW-(H 1), N(Hs) andE(B — V) in diffuse interstellar gas of the

able effort was put into the investigation of ldbsorption lines Magellanic Clouds in comparison to the Milky Way.
with theCopernicusatellite. Savage etal. (1977; hereafter S77)

summarizedopernicuH, measurements of 102 lines of sight
2. Observations

Send offprint requests t®h. Richter (richter@astro.wisc.edu) ' ' ' )
* Data partly obtained under the DARA guest observing program he observations have been carried out during the second mis-
the ORFEUSII Mission sion of ORFEUSoNn the ASTRO-SPASpace shuttle mission
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Table 1.Basic properties of Magellanic Cloud targets

Object Other Location V Spectral Type E(B —V) l b Ref! ORFEUSexp. time
Name Names [mag] [mag] [ksec]
LH10:3120 ... LMC 1280 055V 0.17 2772 -36.1 1 6.5

HD 5980 Sk78 SMC 11.80 OB+WN3 0.07 302.1 -—-449 2,3 6.8

HD 269698 Sk-66166 LMC 12.27 O4If 0.09 2778 -325 45 6.2

HD 269546  Sk-6882 LMC 11.30 B3I+WN3 <0.02 279.3 -32.8 4,6 6.4

HD 36402 Sk-67104 LMC 11.50 OB+WC5 <0.02 2778 -33.0 2,7 7.8

! References(1) Parker et al. (1992); (2) Sembach & Savage (1992); (3) Fitzpatrick & Savage (1983); (4) Chu et al. (1994); (5) Wilcots et al.
(1996); (6) Vacca & Torres-Dodgen (1990); (7) de Boer & Nash (1982) and references therein

in Nov./Dec. 19960RFEUSSs equipped with two alternatively the actual kinetic temperature of the gas. lhe strengths in

operating spectrometers, the echelle spectrometéanikretal. diffuse clouds for excited rotational states might be significantly

1990) and the Berkely spectrometer (Hurwitz & Bowyer 1996higher than for the ground states (see @opernicusspectrum

The spectroscopic data presented here were obtained withahé Pup, as published by Morton & Dinerstein 1976, where the

Heidelberg/Tibingen echelle spectrometer. This instrument hagongest Hlines occur for/ = 3), evenifthe gasis cold. Inthe

a resolution of somewhat better thapA)\ = 10 (Barnstedt most complex case, the equivalent widths for the ground state

et al. 1999), working in the spectral range betwé&&f and lines are below the detection limit, while in the same spectrum,

1410A. A detailed description of the instrument is given byabsorption from higher rotational levels is visible.

Barnstedt et al. (1999). Velocity information from metal lines as well as model spec-
Here we study th©®RFEUSspectra of 4 LMC stars and onetra for the excited rotational states were used to interpret the

SMC star. Basicinformation about the targets is given in Tabledomplex H, absorption pattern found in tHeRFEUSspectra

The primary data reduction was performed by @BFEUS of stars in the Magellanic Clouds.

team in Tubingen (Barnstedt et al. 1999). In order to improve

signal-to-noise ratios (S/N), all spectra have been filtered by

a wavelet algorithm (Fligge & Solanki 1997). The resolution* ORFEUSH; measurements

after filtering is~ 30 km s~!. Heliocentric velocities have beenfFor the lines of sight toward HD 269698, HD 269546 and

transformed for each line of sight into the LSR (Local StandapgD 36402 the analysis of Hiine strengths is presented in the

of Rest) system. following. For 2 other lines of sightDRFEUSH, measure-
ments of Magellanic-Cloud gas have been published recently
3. Data analysis by de Boer et al. (1998; LH 10:3120) and Richter et al. (1998,

: . C 1999a; HD 5980, LH 10:3120).
The complex line-of-sight structure in direction of the Mag- Wavelengths and oscillator strengths for the lides have
ellanic Clouds, with contributions from local Galactic 98800 taken from the list of Morton & Dinerstein (19@6We

1 i —1
ISO krtn sf:h)’ I_G'\;T?Ct'c dhlalo gﬁs (.n%al%% and +1e2|ag|g(r)nks _'T measured equivalent widthB4,) by using either trapezoidal or
rontotthe ) and Magellanic Cloud gas (n ms gaussian fits. For the error determination we used the algorithm

—1 .
Loréhe nggaqg;;g krgs f?r |thleggg/-|% see Sa\t/aglgelcg é)\]enkins et al. (1973), taking into account photon statistics
€ boer ' » de poer et al. » bomans €t al. d the number of pixels involved for each line. In order to

makes the thorough analysis of Elbsorption lines at LMC Ve estimate the uncertainty for the choice of the continuum, we

iti |~ 71 i i i . . . . B .
Iocrg:as a.”dth ?ﬁkmﬂ‘:‘ restolut!oqta dﬁﬁ”':;aSk:tThe Tamﬂtted a maximum and a minimum continuum to the data in the
Elrondenf]rlsm at rg|r ? r\:lasl' m:;u?n y Oi & na,?sé E)nsxlnledvi inity of each line and derived a mean deviation. The error for

ends from atomic or molecufar species can not be exciudep, given in Table 2 represents the total uncertainty calculated

2\;62 ::A:)hnesr;z rr:f;?::gf ':Egsr?u?nok?esrlb(i(: l?rlg::é?gguirle ir:joetn?i);P edcg all contributions discussed above. Column densities were
q : e gously 4 Herived by using a standard curve-of-growth technique.
features at high radial velocities is strongly limited to only a few

wavelength regions. Typical line strengths for low eblumn
densities (as observed in the spectra presented in the followifig). HD 269698

have values< 100 mA, which is (at low S/N) comparable with The ORFEUSspectrum of HD 269698 in the Large Magel-

the strength of noise peaks. For most of these lines, only UPRE; ; L
L ) ) ) ; ¢ Cloud shows weak Habsoption at LMC velocities near
limits for the equivalent widths can be obtained. For diffuse H P

. ) ) 220kms~!. Six lines from the two rotational ground states
clouds it is known that the process of UV pumping (Spltzergj = 0,1) with high oscillator strengths are clearly seen in

Zweibel 1974) often leads to an excitation of the higher rota-
tional states, particulary if the totabHtolumn density is below 1 we note that the Lyman P(1), 10-0 line is locatedi%.839 A and
the limit for the self-shielding effect. Thus, the rotational exchot at982.383 A, as given by Morton & Dinerstein (1976). See the
tation of H, in the most diffuse medium often doast reflect wavelength list of Abgrall & Roueff (1989).
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HD 269698 Table 2.H, equivalent widths for LMC gas toward HD 269698
40 T T T T T T (E— T
: ‘ 1 Line AA] f W [mA]
J=0,g5=1,FE;=0eV
w R(0,1),0-0 1008.553 0.04480  present
L R(0),2-0 1077.138 0.01190 45+ 14
L R(0),4-0 1049.366  0.02350 <55
J=1,95=09, F; =0.01469 eV
L P(1),2-0 1078.925 0.00385 82419
L P(1),3-0 1064.606  0.00584 < 82
L R(1),4-0 1049.958 0.01600 88 £+ 25
L P(1),4-0 1051.031 0.00749 77425
W Q(1),3-0 947.425 0.02730 111+ 26
J =295 =5 E; =0.04394eV
L R(@2)40 1051.497 001470 <34
) L (), 40 ‘ ] W Q@2),00 1010.941 0.02380 <59
= 0O —— e ‘ J=3,g; =21, E; = 0.08747eV
) - . . <
5 H D 2 6 9 5 4[ 6 L R(3),4-0 1053.976  0.01420 <47
O T T T T T T T L T
[ W R(0.,1), 0-0 ‘ 7

the spectrum and are not blended by other transitions. For ad-
ditional five lines from higher rotational states we find upper
limits for the equivalent widths ofV, < 82 mA (Table 2).

Fig. 1 shows three of the detected ldbsorption lines plot-

ted on a velocity scale. The lack of absorption in higher ro-
tational states indicates that thg Has is not strongly excited.
Constructing curves of growth for each rotational state we ob-
tain column densities of.075) x 10'*cm2 for J = 0 and
5.0750 x 10'>cm~2 for the J = 1 state, using & value of

L R(3). 4-0 1 ] 8kms ! (bestfit). The total K column density in the LMC gas
0O —— ‘ — toward HD 269698, derived by summing ovE(0) and N (1),
is N(H2)total = 5.4753 x 101 cm~2. The error is derived from
HD 3640%< the uncertainty for the fit to the curve of growth and includes the

. error for the individual equivalent widths and the uncertainty for

] the b value. From the detection limits for the lines from> 2

we can exclude the possibilty that the higher rotational states
will significantly contribute to the total FHcolumn density.

L W R(0,1), 0-0 HD 269698 is located in the OB association N57 at the
ot S T E N E— rim of the supergiant shell LMC 4 where therHemission
0 +300 (Rohlfs et al. 1984) has a minimum. THEE spectrum of
velocity U{m sfl] HD 269698 (Domg@rgen et al. 1994) reveals threerSompo-

nents at LMC velocities in front of the star: nea220kms1,

Fig. 1. Interstellar H line profiles for HD 269698, HD 269546 and near+245 km s land near-290 km s 1. The detected b“ines
HD 36402 are shown, plotted in counts versus LSR velocity uni@b\,iougy belong to the first component.

For HD 269698, H absorption from LMC gas is clearly visible near
+220kms™1. For HD 269546, weak Habsorption might be present
near4-265km s !, but the origin of the absorption feature in the R(3)4.2. HD 269546

4-0 line remains doubtful. No Habsorption at LMC velocities is seen
in the ORFEUSspectrum of HD 36402. The LMC velocities foundIn theORFEUSspectrum of the LMC star HD 269546, no clear

from the H, line centres have been marked with dashed lines. In ke @bsorption is visible at LMC velocities. The presence of H

three spectra, Habsorption from Galactic gas is present near O kfn s ?t |_-MC velociti.es (near-200kms!) in QRFEUSdaFQ was
The adopted continuum is indicated for each of the profiles indicated by Widmann et al. (1998), using a coaddition of 25

Lyman- and Werner lines. However, the Werner R(0), R(1) line-
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Table 3.LMC gas properties along seven lines of sight

Object Location E(B —V)imc l0gN(H2) logNH1) NMH1+H)/E(B-YV) logf Ref?
[mag] [em™?]
LH10:3120  LMC 0.124+0.03  18840.3" 21.3%32 1.7 x 1022 —218 1.2
HD 5980 SMC 0.05 4 0.02 16.7+04" 21.040.2 2.0 x 10?2 —4.00 3,4
HD 269698 LMC 0.021902 15.740.4"  20.3+0.1 1.0 x 1022 —4.27 5
HD 269546 LMC <0.03 <15.4 20.340.1 > 6.7 x 10* < —4.64 5
HD 36402 LMC <0.03 < 15.0 20.215-3 > 5.3 x 10* <-489 56
Sk—6619 LMC 025+0.03 20240.1% 219752 3.0 x 10%2 -1.37 7,8
Sk—69270  LMC 0.194+0.03 19.940.2% 21.5%52 1.9 x 10?2 ~141 7,8

! Errors include uncertainty for the choice of the doppler paranteter

2 References: (1) de Boer et al. (1998); (2) Richter et al. (1999a); (3) Richter et al. (1998); (4) Fitzpatrick & Savage (1983);
(5) this paper; (6) de Boer & Nash (1982); (7) Gunderson et al. (1998); (8) Fitzpatrick (1985)

3 From intermediate resolution spectra Wik T

pair near 1009 (in Fig. 1 plotted on a velocity scale) givesexpect H absorption from LMC gas roughly at the same veloc-
no hint for the presence of Habsorption at LMC velocities. ity. Inspecting the R(0), R(1) line-pair near 10®9Iotted on
Marginal H, absorption might be present in the Lyman P(1}he velocity scale (Fig. 1, lowest panel), we find weak absorp-
2-0 line \ = 1078.925 A) and in the Lyman R(3), 4-0 line tion near+290 kms~1, but this feature has no significance with
(A = 1053.976 A) near+265 km s~! (Fig. 1), but these absorp-respect to the noise.
tion features are not clearly distinguishable from noise peaks In the same way as for HD 269546, we determine upper
and no other K profiles fromJ = 1,3 show similar features limits for the individual column densitie¥ (.J) for J < 4 from
at+265kms~t. Metal lines in the LMC gas near250kms~!  the detection limits for some of the stronger transitions near
have been found in tHe)E spectrum of HD 269546 (Grewing & +300km s~1. We find an upper limit for the total $Hcolumn
Schulz-Luepertz 1980). Moreover, tHeE data reveal absorp- density in the LMC gas toward HD 36402 &f(Hz)iotar <
tion over the whole velocity range betwegand+290 kms™', 1.0 x 10'® cm™2. Again, this upper limitis calculated under the
most likely related to Galactic halo gas and weaker LMC comassumption that the excitation temperature of possibly existing
ponents. K absorption at-120 kms™! is seen in some of the H, gas in the LMC would not exceed a value of 300 K.
stronger lines, indicating that the Galactic high-velocity gas in
front of HD 269546 contains molecular gas and dust (R|chter§t
al. 1999b). The H emission line data from Rohlfs et al. (1984)
show the LMC gas at-250 kms™!. HD 269546 is member of For two of our sight lines (HD 269698 and HD 269546) we
the OB association LH58 in the N 144 superbubble complgxesent the determination ofidolumn densities from the anal-
northwest of 30 Doradus. Theljas seen in 21 cm emission aysis of the Ly« absorption near 1214, The values for the H
+250 km s~! is most likely in front of N 144. column densities along the other three lines of sight have been
Detection limits for eight H absorption lines at LMC ve- adopted from the literature. All Hcolumn densities are summa-
locities near+265kms™! are used to obtain upper limits forrized in Table 3. For HD 5980 and HD 36402, the column den-
the column densities d¥ (J) for J < 4 by fitting the values of sity of H1 has been determined by Fitzpatrick & Savage (1983)
log (W, /) to the linear part of the curve of growth. We calcuand de Boer & Nash (1982), respectively, using ¢mission
late an upper limit for the total Hcolumn density by modeling line data in combination with the Ly absorption near 1214,
the population of the rotational states far, T< 300 K. From They derive H column densities aV(H1) = 1.0 x 10?! cm—2
that we deriveV (Ha)iotar < 2.3 x 1015 cm~2 for the LMC gas for the SMC gas toward HD 5980 ands x 102° cm~2 for the
toward HD 269546. LMC gas toward HD 36402. For LH 10:3120, the LMQ Eol-
umn density i2.0 x 102* cm~2, obtained by a multi-component
fit of the Ly « profile (Richter et al. 1999a).
4.3. HD 36402 We use a similar technique for the determination of H
No H; absorption is seen in the spectrum of HD 36402 at LMEolumn densities in the LMC gas toward HD 269698 and
velocities in the range-220 to +320kms™!. In this veloc- HD 269546. For HD 269546, we fix the LMC component at
ity range, atomic absorption has been found by de Boer &velocity of+265 km s~!, similar to the velocity for which we
Nash (1982). We place an upper limit on the ¢éblumn den- had determined the upper limit for the, Holumn density in
sity in the LMC gas after inspecting some of the strongest 8&ct. 4.2. The velocity structure seen in metal lines (Grewing
the H, transitions in the rotational states = 0 to J = 4. & Schulz-Luepertz 1980), however, indicates that there are def-
HD 36402 is located in the superbubble N51D and shows hgitely additional (weaker) absorption components in front of
drogen emission and metal absorption from LMC foregroundD 269546. We thus might slightly overestimate the ¢ol-
gas near-300kms~! (de Boer & Nash 1982). Therefore weumn density in the LMC gas at265kms™! by fitting one

H1 measurements
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R2 T \ ] O T \ \ \
21 B -1 Sk-6619 ———&= -
O 5 O A
20 B @) 7 oL ® _
~ 1oF e 7 sk _
T 18- ; B - ; 4 Fig. 2. Correlations between atomic hydro-
z - 1 b w4 g E =1 gen, molecular hydrogen and colour excess
@ 7 E ]~ =L : ] for Magellanic Cloud gas along seven lines
16 ‘ — L 3 | ofsight. LMC stars measured widRFEUS
15 % ] -6 3 — arelabeled byfilled dots, the one SMC target
- - r \ 71 is given by a filled square. Data from Gun-
14 = N - ‘ | derson et al. (1998) for two additional lines
13 \ N I N -8 Lo of sightto the LMC have beenincluded, here
0 0.1 0.2 0.3 0 10 20 30 40 given as open circles. The plots are discussed
E(B-V) N(Hi+H;) [10%em™] in Sect. 7

single LMC component to the Ly absorption structure. The problem is to separate the contributions of the Galactic fore-
situation is even more difficult for the Ly profile in the spec- ground from the colour excess within the Magellanic Clouds.
trum of HD 269698IUE data of HD 269698 show the presencé&or LH 10:3120 (LMC) and HD 5980 (SMC), we adopt values
of three velocity components in this sight line (Dongen et for E(B — V)¢ from previous publications (de Boer et al.

al. 1994), nea#-220, +245 and-+290 km s~1. The Hr emission 1998; Richter et al. 1998). For HD 269698 and HD 269546, we
(Ronhlfs et al. 1984) shows a weak component rezitc kms™!  have calculated the foreground extinction from theddlumn
which could be associated with the absorption component ndansities of the Galactic foreground gas by using the mean gas-
+245kms~! (see Dom@rgen et al. 1994). TheiSabundances to-colour excess relation, as given by Bohlin et al. (1978). The
found by Dom@rgen et al. indicate similar total gas quantitiesalues forE(B — V)1uc are presented in Table 3. Their er-
forthe two main components-a245 km s~! and+220kms~!. rors are based on the uncertainty fofB — V)11 (as cited in

The H, absorption was found in the latter component (seake literature; see Table 1) in addition to the uncertainty for the
Sect. 4.1). For the Ly fit, we fix the two LMC components Galactic foreground reddening, which shows variations in the
at+220 (cloud 1) and+245 (cloud I1) km s~!, assuming equal range 0f).05 mag in direction of the LMC an@l.02 mag toward

H 1 column densities. For the fitting procedure we use a multhe SMC (Bessel 1991).

component Voigt profile. Galactic foreground absorption iy H

is taken into account by a fit componendm s—!. The multi-
ple velocity components are not resolved in thedjyrofile and
we do not take into account additional absorption from Galaalues ofN (H1), N (H;) andE(B—V) for all five lines of sight

tic intermediate and high-velocity gas. Thus, it is clear that ooreasured wittORFEUS(summarized in Table 3) are used to
results derived by this method represent only rough estimabegestigate the diffuse molecular ISM of the Magellanic Clouds.
for the distribution of the H gas in front of the stars. However,In order to extend our data, we include recent results from Gun-
for the comparison betweeN(H1), N(H2) andE(B — V'), derson et al. (1998) for two lines of sight toward SK6 19

as presented in Sect. 7, the determinadccblumn densities are and Sk—69 270 in the LMC. They estimate, on the basis of
sufficiently accurate. low dispersion spectra with the Hopkins Ultraviolet Telescope

The Ly« fitfor HD 269546 provides the best agreementwittHUT), column densities of molecular hydrogen in the LMC
the data with a Galactic foreground absorptiodNgH 1)pw = gas by fitting B line profiles (see Table 3).
3.5+ 0.6 x 102° cm~2 and an additional LMC component at ~ Fig. 2 presents correlations betwe€(H,), E(B—V), f =
+265kms™! of N(HD)pme = 2.0 + 0.5 x 102°cm=2. For 2N(Hs)/[N(H1)4+2N(Hs)], and N(H1+H,) = N(H1) +
HD 269698, the best fit is found fa¥ (H1)yw = 3.5 £ 0.7 x 2N (Hz). The left panel shows logV(Hs) plotted versus
102°cm=2 and N(H1)Lmc comp.1 = N(HD)Lmc,comp. 1 = E(B — V). In principle, we find the typical relation known
1.0 £ 0.4 x 10%° cm~2 for the two LMC clouds at+220 and from the CopernicusH, survey from S77 for Galactic gas. In
+245 km s~1. The Hi column densities in the LMC gas in theséooth Milky Way and the Magellanic Clouds the logarithmig H
two lines of sight are significantly lower than found for HD 598@olumn density (logV(H-)) undergoes a transition from low
and LH 10:3120, but comparable with the ldolumn density to to high values af/(B — V') = 0.08 (dashed line) due to the
found in the LMC gas toward HD 36402. self-shielding effect of H (Federman et al. 1979).

It is known that the Magellanic Clouds have a significantly
lower dust content than the Milky Way. Typical gas-to-dust ra-
6. Colour excessE(B — V) tios N(H1+Hy)/E(B — V) in the Magellanic Clouds are 4
The colour exces& (B — V) for each line of sight, adoptedtimes (LMC) and 8 times (SMC) higher than in Milky Way
from different publications, is given in Table 1. All lines of sighgas (Koornneef 1982; Bouchet et al. 1985, respectively). In our
show total values of?(B — V') lower than 0.20 mag. The mainsample, we find gas-to-dust ratios as higt8#sx 10%2 cm~2

7. Discussion
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for the gas in the LMC and SMC (see Table 3), consistent withas prepared, PR was supported by a grant from the DARA (now DLR)
these results. For HD 36402, HD 269698 and HD 269546, theder code 50 QV 9701 3.

ratios are significantly lower, but note that these values most

likely represent onver limits due to t.he large uncertainty fQhaterences

the gas-to-dust ratio near the zero point of B3 — V') scale.

With respect to the generally lower dust content and the relatibfgrall H., Roueff E., 1989, A&AS 79, 313

between H column density andZ(B — V) (Fig. 2, left panel) Barnstedt J., Kappelmann N., Appenzeller I, et al., 1999, A&AS 134,
one should expect that the fraction of gas in molecular form IiBSessel M.S. 1991 AGA 242 L17

significantly lower in the.MageIIarnc Clpud than in the Milky, hiin R.C.. Savage B.D.. Drake J.F., 1978, ApJ 224, 132

Way. From more theoretical considerations, Elmegreen (19

. i . - mans D.J., de Boer K.S., Koornneef J., Grebel E.K., 1996, A&A
concluded that interstellar clouds in Magellanic type irregular 373 191

galaxies should be mostly atomic, since their lower metallicityoychet P., Lequeux J., Maurice E., Prevot LéWit-Burnichon M.L.,
directly influences the shielding functighfor the cloud layers. 1985, AGA 149, 330

This author also showed that the H t@ Eonversion also de- Chu Y., Wakker B., Mac Low M., et al., 1994, AJ 108, 169

pends sensitively on the pressure and radiation field in the ISNayton G.C., Green J., Wolff M.J., et al., 1995, ApJ 460, 313
(Elmegreen 1993). Accordingly, typical sight lines through thée Boer K.S., Koornneef J., Savage B.D., 1980, ApJ 236, 769
Magellanic Clouds might not contain any measureable colurfiyBoer K.S., Nash A.G., 1982, ApJ 255, 447

density of H, except for those, whose column density in Hde Boer K.S., Richter P., Bomans D.J., Heithausen A., Koornneef J.,
is high enough to allow a significant fraction of the hydrogen 1998, A&A 338, L5

to convert into molecular form. As the right panel of Fig_a%omgorgen H., Bomans D.J., de Boer K.S., 1994, A&A 296, 523

. . P Imegreen B.G., 1989, ApJ 338, 178
shows, the discussed effects are slightly visible in the FUV megreen B.G.. 1993, ApJ 411, 170

sorption line data. The figure shows the molecular fraction -oqerman S.R., Glassgold A.E., Kwan J., 1979, ApJ 227, 466
plotted against the total hydrogen column denaitiH 1+Hz).  Fitzpatrick E.L., 1985, ApJ 299, 219
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