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ABSTRACT

Imagery of the Large Magellanic Cloud, in the wavelength ranges 1050~
1600 A and 1250-1600 A, was obtained by the S201 Far Ultraviolet Camera
during the Apollo 16 mission in April 1972. These images have been
reduced to absolute far-UV intensity distribut}ons over the area of the
IMC, with 3-5 arc min angular resolution,

Comparison of our far-UV measurements in the IMC with Hg and 21-cm
surveys reveals that interstellar hydrogen in the IMC is often concentrated
in 100-pc clouds within the 500-pc clouds detected by McGee and Milton.
Furthernore, at least 25 assoclations of 0-B stars in the IMC are outside
the interstellar hydrogen clouds; four of them appear to be on the far side.

Far-UV and mid-UV spectra were obtained of stars in 12 of these
associlations, using the fnternational Ultraviolet Explorer. Equivalent
widths of La and six other lines, and relative intensities of the
continuum at seven wavelenzths from 1300 A to 2900 A, have been measured

and are discussed.
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1. INTRODUCTION
Far-ultraviolet imagery of the Large Magellanic Cloud was obtained

with an elecctrographic Schmidt camera (Experiment S201) during the Apnllo-
16 mission, 21-23 April 1972. This 1mﬁgery covered two wavelength ranges,
1050-1600 A and 1250-1600 A, with a limiting resolution';f about 3 arc-
min (Carruthers and Page, 1972). Figure 1 (Plate X) shows prints of the

3 min and 30 min exposures of the IMC in the 1250-1600 A band. Analysis
of these 1maées was briefly discussed.(together with three spectra) by

Page and Carruthers (1977), and in much more detail in our S$201 Far-UV

Atlas of the LMC (1978) which includes absolute far-UV fluxe# in the two

wavelength ranges for all measurable objects in the IMC images.

Previously, Henize (1956) and Doherty, Henize, and Aller (1956) had
surveyed the IMC with an objective;pnism camera to obtain Ha emission
intensiéies for all identifiable emission nebulae and emissjon-line
stars, and McGee and Milton (1966) had surveyed the IMC in the 2l1-cm
emission of atomic hydrogen. More recently, Davies, Elliott, and Meaburn
(1976), hereafter DEM, conducted a more sensitive Ha survey and compared
their observations with 2l-cm and radio continuum measurements.

In this paper, we compare the results of these fgur surveys and
discuss their significance in studies of hydrogen distributions and of
far- and extreme-ultraviolet stellar flux distributions in the IMC. We

also discuss recent observations of selected IMC stars made with the

International Ultraviolet Explorer, and their relevance both to determina-~

tions of IMC hydrogen distributions and to the absolute and relative UV

brightnesses ?f IMC objects,



11. DATA AND ANALYSIS

The far-ultraviolet images shown in Figure 1 (Plate X) are qualitatively
usefu) for determining the spatial digcribucions of carly-type stars in
the IMC without confusion by images of the far more nuperous covler stars
(almost all stars detected in the S201 imagery are of ;pectrnl type
earlier than A2; i.e., with effective temperatures above 9000 K). It will
be noted that the.diatributio& of hot stars differs considerably from the
eeneral stellar papulation distribution as revealed by visuval imagery;
the short exposure shows the previously known OB associations and clusters,
vhereas the longer exposure shows the general distributfon of hot stars,
most of which are less luminous than those in the associations. Some
structural features of interest are noted in the figure. Comparison of
the UV imagery with the Ha and blue'imagery of DEM (their Plnces.I and
XXI) indicates that, for the most part, the extended nebulosities in the
IMC (many of which are considerably larger than the $201 resolution
limit) are not conspicuous in the far ultraviolet. This is also indicated
by IUE observations of the 30 Doradus nebula (KRoornneef and Mathis, 1980)
and of Jocal galactic H II regions, Thus, we presume in the following
that the observed far-UV is either direct starlight or starlight scattered
by Jdust in close proximity to the stafs: As discussed in more detaii
later, virtually all »f the Henize and DEM Ha emission regions appear to
be associated with hot stars appareut in the far-UV imagery, but the
converse is not true.

Quantitative anaiysis of the imagery is, to some extent, complicated
by.the effects of interstellar extinction, correction for which is

particularly uncertain in the IMC because of incomplete knowledge of
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E(B-V), and of the extinction vs. wavelength in the IMC. It {. known
from ANS and IUE observations that the IMC extinction law is considerably
different from that applicable in Chcvlocal regions of our galaxy and
shows large variation with position in the IMC (see, for example, Nandy
et al., 1980). \

The procedures used for the reduction and processing of the $201

clectrographic imagery have been presented in detail in our Far Ultra-

violet Atlas of the Large Magellanic Cloud (Page and Caxruthers, 1978) and

in the Revised S201 Catalog of Far Ultraviolet Objects (Page, Carruthers,

and Heckathorn, in preparation). In summary, for any identifiable

image, the integrated intensity is proportional to the density volume

V = Y(dy,-by,), where dj, and by, are the optical densities (as measuvred by

the PDS microdensiteueter used to sé;n the films, times 100) of énch

pixel in the image, and in background areas near (but outside) the image,
respectively; the sum is over all pixels detectably above the adopted
background, The subscript L indicates that the densities have been
corrected for nonlinearities of the emulsion and microdensitometer. The
density volume can then be related to ultraviolet brightness by reference
to preflight calibrations of the instrument and/or comparison of observations
of objects in common with other photonetrically calibrated observations,
such as those of OA0-2 (Code and Meade, 1979; Code, Holm, and Rottemiller,
1980). We have determined, through comparison of our preflight calibration
predictions with OAO-2 measurements bv Code et al. (1980) that the absolute
sensitivity of the S201l camera was probably a factor of 1.5 (0.45 stellar
magnitudes) less, at the time of the observations, than predicted by our

preflight calibrations.



Inspection of the far-UV images gives the quulltative impression
that the surface brightness of the IMC in the far-ultraviolet, relative
to the visible, is very high; particularly in comparison fo the local
region of our galaxy and to the André&eda Galaxy (Carruthers, Heckathorn,
and Opal, 1978). Figure 2 gives a more quantitative ;Eesentntion of the
UV surface brightness of the IMC; shown are isodensity contours from the
10-minute 1250-1600 A exposure. The density values have been smoothed
and corrected for nonlinearity. Based on our preflight calibrations, a
density above background of 0.1 corresponds to an intensity of 1.89 x 106
photons/cmsec sterad at the effective wavelength (1400 A) of the camera.

For a flat continuum extendaing over the camera effective passband of

250 A, this corrcéponds to 7.56 x 103 photons/cm2sec A sterad (1.07 x 10~7

erg/cm?sec A sterad). v '

In the IMC, determination of the UV brightnesses of individual
objects is difficult, because of the limited resolution of our imagery
and bdecause of the multitude of field stars against which an indilvidual
object must be observed. This makes determination of the true background
which should be subtracted from the measured density, in determinations
of the density volumes, very uncertain. -However, contour plots such as
that in Fig. 2 give useful measurements of the uitraviolet brightness
distribution over the face of the IMC, which are significant to studies
of the interstellar medium in the IMC (photoionization and photodissociation
equilibria of many interstellar species are largely controlled by the
stellar ultraviolet radiation éield longward of 912 A) and which, in
conjunci:ion with other determinations of stellar spectral type or effective

temperature, provide indications of the distribution of dust extinction

-
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over the IMC. Our measurements of the UV brightnesses of selected objects
or arcar, are of pracif{cal utility in guiding obeervations with more

sensitive and/or higher resolution instrvnents, such as the International

Ultraviolet Explorer and the Space Telescope.

We obtained a measure of the tetal UV brightness of the IMC in the
1050-1600 A and 1250-1600 A ranges by summing the donqitica of all pixels
in the IMC region of cach frame, using as a background reference the
unifom background densities outside, but around the borders of, the IMC
image. The contrlbutions of seven SAO stars were niso subtracted. The
total brightness of the IMC (based on our preflight calibrations) in the
1250-1600 A wavelengih range (A pe = 1400 A) is 220 photons/cm® sec A or
Fiao0 ™ 3.12 x 1077 erga/cmz sec A.  This corresponds to a UV magnitude,
in the system of Code et al. (1980), of my400 = b.23. In the 1050-1600 A
‘range (Aoeg = 1300 A) the corrnspon?ing UV magnitude 4s my300 = 0.13.
Averaged over the apparent angular size of the IMG on our image (about
6° diameter, or 9 x 10"3 sterad) the wean surface brightness is 81400 =
2.4 x 10% photons/cm? sec A sterad (3.4 x 1077 ergs/cm? sec A sterad),
and Sy3p0 * 205 x 10° photona/cm2 sec A sterad (3.8 x 10”7 ergs/cm2 A sterad).
These.measuraucnts include both dircet and dust-scattered starlight (we assume
that nebular emission lincs make a negligible contribution to the total UV
brightness). As mentioned earlier, use of thé 0A0-2 photometry as a reference
standard will increase the above intensity by a factor of l.5. Except for a
minor correction due to interstellar extinction within our galaxy in the line
of sight to the IMC, this gives an indication of the local stellar radiation
field, on the average, within the IMC. The average surface brightness at 1400 A
corresponds to a radiation density of U1400v='%£'81406 = l.4 x 10"16 ergs/cm3 Ae
This may bhe éompared with estimates of the radiation field within our own
galaxy of about 10~16 ergs/cm3 A at 1400 A (Witt and Johnson, 1973) and

about half this value predicted by Henry (1977).
6



In our Atlas (1978) we derdved a "hydrogen index” (hereafter N Ind) as
the ratio of Ma flux, HA, to far-UV flux, UF (corrected for dust extinction),
at over )00 places in the IMC. This index was first presented as a rough
measure of the hydrogen near hot acavg or star groups detected on our far-uy
images. That is, if the ionizing extreme~UV (A < 912 5) flux iy aspumed
roughly proportfonal to the far-Uv flux, then the intohsicy of Ha emission
is rclated to the local hydrogen density. Here, we present a revised determina-
tion of I Ind and.,its vari.cion over the IMC, upning a more recent determination
of the IMC extinction law, allowing for extinction at Ha as well 2s in the UV,
and utilizing additional data on the Ya brightness distribution in the IMC,
Figure 3 is a contour plot of N Ind (times 100), the derivation of which is
discusssd in the followlng.

The far-uv fiux values are proportional to the measured density

volume, V (corrected for nonlinearitics and background) divided by the

exposure time, E, in minutes. As shown in our $201 Catalog of Far-Uv

Objects (1978), a density-volume

V= 0,037 n (1)
where n is the number of photoelectrons forming the far-UV image. Thus,

V/E = 6.17 x 1074 per sec (2)
where E is the exposure time in min, and n/sec is related to the photons
arriving each sec from the object. 'The detection efficiency (photo-
clectrons por photon, bascd on proflipght calibraticvas) of the S201 Cumera
in the imaging mode averages 0.05 over the range 1050-1600 A with the LiF
corrector, and 0.04 over the range 1250~1600 A with the CaFy corrcctor.

Hence, the photon flux in these wavelengths is
Ny, = 0, /0.05¢30.0) = 1.08 x 103 (VL/E) photons/sec en? for 1300 A + 250 A,  (3)

and

Ne = nC/O.OA(BG.O) = 1.35 x 103 (VC/E) photons/sec em? for 1400 A + 150 A, (4)



where 30,0 cm? s the aperture area of the $201 camera. Since these
photons each carry 1.52 x 10721 erg and 1.42 x 10711 erg respactively,
the far-UvV flux is

F, = 1.64 x 10™8 (Vy,/E) exg sec™l cn™2 and " (5)

Fg = 1.92 x 1078 (vo/B) erg nec™l en”2, {6)

These waere corrected for interstellar extinction, based on previous
estimates (Lucke 1974) of the visual reddening (RE n‘E(B—V)). In order to
estimate reddening for all our measurements of V/E, for which specific values
of RE were not available, we plotted Lucke's (1974) RE valuas and sketched

“ in contour lines (see Fig. 4). Although Lucke's 81 measured values axe good

to + 0.05, corresponding to + 16 to 4 17% in corrected ultraviolet flux, UF,
there is inevitably some uncevtainty in the interpolated values of RE, due
to sma%l scale varlations in the exfinQC1on ;t a given dishance,'and the
uncertainty in distance to an object along the line of sight. The stellar
associations for which Lucke determined RE may lie in front of or behind
far-LV objects with nearly the same cclestiai coordinates. However, it
is highiy likely that an LH cluster and an associated Henlze nebula ave

in close 3-dimensional proximity.

Tr the Far-UV Atlas, we used the "average” galactic interstellar ex-

tinction curve of Bless and Savage (1972). However, measurements with the
ANS satellite (Borgman and Danks, 1977; Koornncef, 1978) in the 30 Doradus
region, and with IUE (Nandy et al., 1980) there and elsewhere in the IMC
indicate a higher ratio of far-UV extinction to E(B-~V) in the IMC than

is typical in the local region ;f our galaxy (sce Figure 5). Using the
extinction curve of Nandy et al. (1980) with Ay = 3 E(B-V) + E(A-V), we
have, for effective wavelengths of 1300 A (LiF corrector) and 1400 A

(CaFy corrector), E(1300-V)/E(B-V) = 8,97 and E(1400-V)/E(B-V) = 7.09. -

.
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Therefore, the ultraviolet fluxes corrected for reddening are
UFy, = F, 104+8 RE
UFg = Fg 1040 RE
An oxpected, UFyp values for an ogjecc are generally larger than the

UFe values because of the wider bandpass and larger exkinctlon correction
at the effective wavelongth of 1300 A, The scatter in the LMC extinction
curve of Bandy et al. (1980) is about 0.2 mag. The extinction correction
at Ha is assumed ;o be Ags63™ 2.5 RE; hence the corrected Ha £lux is
UHA = HA'10“E, approximately, wheve HA is the Ha flux as measured by
Henize et al. (1956) in units of 10™4 erg/emsec sterad. The NA
values given here are often summed for several close H II reglons that
could not be separately resolved on our $201 photos. For instance,
NLBOA-C means the summed flux £rom NL8OA, N1BOB, and NLBOC. In order to
get a gingle hydrogon index representing all measurcments of a given
object, we averaged the values for two IILi frames with 1/2 the values
for two ICa frames?

H Indy, = UNA/UFY

H Indg = UHA/UFq

HInd = (H Indpy -+ H Indpy + 1/2 H Indgy + 1/2 H Indgp)/é

The major ervors in V/E, UF, and R Ind are due to uncertainty in

background, b. As Fig. 2 shows, many of the objects measured are in
regions where the background density Is changing. The local background
was estimated on mosafcs of d, taking the first minimum in d in each of
four directions from the peak dénsity, along +x, 4y, -x, and -y, and

averaging these to get b. The background is high and posed the most

difficulties on the 3-min ILi exposure, frame Al25.

-

(7
(8)

. (9)

(10)
(11)



The HA values ave probably good to + 10%, although values near zero
are subjoct te larger percentage evrors. In fact, DEM, in a careful
aurvéy of a 5~hour exposure with the SBC 48-inch Schmidt camera using an
interferonce filter with 100 A bandpass centered on Ha ?nd [NII), found
the faint Nenize H 1II regions much larger, and detected 100 more, most of
them fainter than lenize's limit. They give no quantitative mzasurements
of brightness, but use tho steps vf (very faint), £ (faint), £b (fairly
bright), b (bright), and vb (very bright). We calibrated this scale
against HA by assigning the numbers vf = 1, £ = 2, {fb =3, b =5, vb » 10,
and multiplying by the dinensions given in arc-nin. For instance, a
faint (£) nebula of size 3.5' x 2' has a brightness (arc-min)2 of 2 x 3.5
x 2= 14, Fig. 6 is a plot of these values against HA for 64 cases where
the DEM dimens.ions are roughly the séhe as Hénize's. To & fairl{ good
approximation,

DEM brightness (arc-min)2 = 3 HA., (12)
« Using this calibration, we could £411 4in 227 H II regions at
positions in the IMC where we had measured faxr-UV flux, leaving out only
19 DEM objects of the total of 356. (These positions were all searched
on our mosalcs.)

The surface brightness of a pure hydrogen emission nebula at Ha is
proportional to the volumetric recombination rate (which in turn is
proportional to the square of the hydrogen density) and to the diameter
of the Strdmgren spherc. Tor a‘given local hydrogen density, the diameter
of the Strdmgren sphere varies as the cube root of the stellar extreme
ultraviolet (EUV) Lyman-continuum photon flux Ngyy; for a given

stellar EUV flux, it is proportional to nH'2/3. Thus the Ha surface

brightness is, in total, proportional t°‘NEUV1/3 n"“/s. We assume that -

10
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the diameter of the Strdmgren sphere is larger than the limiting
reeolution (about 5 arc sec) of the Manize survey, which at the 52-kpe
distance of the IMC amounts to about 1.4 pe. \Using tha data for typleal
theoretical Stridmgren sphexes (Spitxar: 1978, p. 110), thin will be
true for all stars BO or earlier at ny 5,60/cm3. !

The eoffacts of interstellar extinetion, both within and near the W I1
regions, can be very marked, especially Zor reglons with large ny and
corrcapondingly high dust densities, Although the MHa extinction is much
less than the far~UV extinction, the average extinction over the projected
area of the N IT reglion is not necessarily the same as that in front of
the enclosed hot stars, Measurements of radio continuum and recombination
lines should help determine the extinction corrections to the Na
measurements. Hewever, since the farlbv exriéction corr;abions f&r most
objects we observed ave small, our assumption that the nebulavy Ha
extinction is equal to the stellar extinction at No should have little
effect on our results.

It is apparent that determinations of local hydrogen densities from
Ha intensity measurements are very sensitive to the inferred or predicted
EUV ionizing flux. OGround-based methods include detexrmination of the
stellar spectral class which, in combination with model-atmosphere pre~
dictions, can be used to infer the EUV £lux, Another method is measuring
directly the diameter as well as the surface brightness of the Strimgren
sphere. Both of these methods have pany well-known difficulties. The
measurepent of the stellar far—uv (1050-1600 A) fluxes provides additional

independent data which, in combination with the grovnd-based measurements,

help to specify more accurately the stellar eifective temperature, and

E
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thercby hotter infer tha FUV flux. This, in turn, can yleld more
accnrate cstimatas of local hydrogen densjty. Measurements of the
exciting »ldare in the far ultraviolet, although not directly indicative
of the Lyman continuum, are much more ;aeful than measurements in visible
wavelengths because they are much closer to Lhe Lyman cBncinuum. Also,
by being near the peak continuum of earty~type stars, far~UV is nuch
more sensitive to small differences in effective tempaerature. Figure 7

-

shows model atmosphere stellar flux distributions computed by Kuruez,

1
I

Peytremann, and Avrett (1974), norvmalized to 5500 A.
In addition, far-UV measurements, in combination thhjgtound~based
measurements, can be used to estimate the effects of interstellar extinction

with much better accuracy than can measurements in the ground-accessible
wavelengths alone, because extinction (particularly in the IMC) ib so much
larvger ;elow 1600 A, Tdeally, it would be better still to also have
measurements in the "extinction bump"” near 2200 A (sce Bless and Savage
(1972), Savage (1975), Nandy et al. (1980)). Assuming that interstellar
extinction can bhe heﬁcrmined from a combination of ground-hased and UV data
Figure 7 shows that measurements of the far-UV/visible ratio can be used
to infer the effective temperature, and hence the EUV/visible ratio.

This ratlo is, however, increasing considerably faster with effective
temperature than is the far-UV/visible ratio in the temperature range of
interest, and hence accurate messurements are necessary. Figure 8 shows
ratios of integrated EUV/visible, and far-UV (ILi spectral range)/visible,
where the visible photon flux 1s integrated over the range 5000-6000 A,
Also shown are the ratios of EUV to far-UV photon flux, and of photon
fluxes in the ILL and IC§ spectral ranges. (EUVois labelled LyG for

Lyman continuunm.) p
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The Nydrogen Index, as derived from our measurements, gives only
qualitative indications of stellar effective temperature and iocnl hydrogen
densities. This is because the limited angular resolution of the S§201 camara
prevents, in most cases, the attribution of n given UF value to a single stor,
and hance comparidon of the UV flux with ground«based ﬁknnunementa of the sama
star. In a rich cluster or aseociation, therafore, a given U¥ could be
produced by aing}a 0 star with effective temperature of 40,000 K, or by n
cluster of B stars with effective temperatures near 20,000 K, but the Lyman
continuun £flux would be much larger in the former cace., MNHowever, tho Hydrogen
Index is a quantitatively useful criterion for analysis of higher-resolution
measurements, in which single stars can be isolated (e.g., with the IUE
satellite), and in which flux distributions and effective temperatuves can
be determined individually for all of the Uvibrighc stars associated with
[ given'n II region. In the following, we presont a qualitative conmparison
of our llydrogen Index measurements with 21-cm observations of atomic hydrogen,

and discuss the potential of IUE ohscrvations for refinements of both

interstellar hydrogen and effective temperature measurcments.

III. COMPARISON WITH 21--CM OBSERVATIONS

More direct methods of estimating interstellax hydrogen conventrations
include weasurirg the Lyman-a interstellar absorption line in the spectra
of hot IMC stars, and mapping the 2l-cm radio emission across the IMC,
The La measurements are to be preferred over 21-cm weasurements for
several reasons (Carruthers, 1970, and Jenkins, 1970), such as better

spatial resolﬁtion, discrimination against hydrogen beyond the star of

13



interest, and frecdom from the effects of spin temperature, concentration,
ctc. Nevertheless, since 2l-cm measurements were .ivailable and La
measurcments (until recently, with theendvent of the IUE satellite) were
not, we decided to compare our Hydrogen Indcx values fiFsr with radio
mensurements of hydrogen in the IMC,
We compared Fig. 3 with the 2l-cm survey by McGee and Milton (1966).
Their measurements of brightness temperature, Ty, aré‘presenccd in three
different contour plots, showlng values for radlal velocities near 300,
273, and 243 km/sec. We combined these, taking the largest Ty, at each
location, and this combined 2l-cm flux is presented in Fig. 9, where
contours of 20, 30, 40, and 50 flux units are shown. (1 flux unit =
1.76 K in Tp.) Although there are some similgrities botween Figs. 3 and
9, therec are some notable diffcrencc;; where peaks in Il Ind occut.at low
values of the 2l-cm flux. McGee and Milton noted one of these in comparing
their hydrogen clouds with Karl Henize's (1956) M II regions; the nebula
NS5 at 513203 - 66328' has no strong 2l-cm £lux mear Lt.
There are at least 30 other similar cases in Tables 1 and 2. Moreover,
we find about 50 regions of high UF in the H I clouds with little or no lla
emission, and therefore zero or low H Ind, as shown in Table 3. Tables 1,
2, and 3 have 17 columns, the first 16 being the same in all three tables.
Col. 1 is the Davies~Elliott-Meaburn (1976) or Henize (1956) number,
mostly blank in Table 3. For the Henize (N) numbers, N77A~E means
N77A -+ N77B + N77C -+ N77D‘ + N77E; N79CE means N79C + N79E; N8,A
means N8 + NBA. A blank means no measured Ha flux,

Col. 2 lists the 1950 coordinates of the area measured on S201 frames

Al124, A125, A129, and Al130.

14



Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

Col.

is the Lucke-Hodge (1970) number of a stellar association in the
IMC.

is the NGC number of # star cluster in the LMC,

lists the north-south and east-vest dimensions of the measured
area in arc-min,

15 the Ha flux in wiits of 10™4 erg sec™l em~2 storad~! summed for
all the ;clulas entered undar N No. |

is the wnreddened flux (UF) weasured on ILL frumes Al24 and Al25,
averaged.

is 100 nimes the Ili Eydrogen Index calculated from cols. 6 and 7.

is the unreddened flux (UF) measured on ICa frames Al2% and Al30,

averaged. ,
L .

10 is 100 times the ICa Hydrogen Index calculated from cols. 6 and 9,

11

12

13

14

15
16

17

s 100 times the mean of ILi M Ind and 1/2 ICa H Ind, our best
estimate of the Hydrogen Index for the H II reglon(s) listed in
col. 1.

is the McGee~Milton (1966) H I-cloud number.

lists the north-south and cast-west diameters of the cloud i{n arc~
ﬁin.

is the 21-cm flux at the location of the measured area giv.n in
col. 2, in units of 1.76 K in Ty.

lists the 1950 coovdinates of the H I-cloud center.

lists the distance in arc-min and the approximate direction from
cloud center to the measurecd area given in col. 2.

in Tables 1 and 2 gilves the MC catalog (McGee et al. 1972) number

of a radio source coincident with the H II region, and the letters

15



SNR lv & supernova vemnant identified by its non-thermal radio
spectrum.

Col. 17 in Table 3 is the reddening (RE), or color excess, intevpolated from

o

Lucke's (1974) mecasurcments,

"

!
In five regions of the IMC, Table 1 shows both high Hydrogen Index

and high 21-e¢m £lux. These repions are centered at:

[N v

h_ m 0
4;51.8—69:20' involving N77,79,81, mean W Ind = 69, and W I cloud L34, 21-cm flux = 38

5:58.6-66:18 N11,12,13, 64 1.2 42
5:14,3-69:25 N112,114 1277 139,40, 43 30
5:29.1-71:15 N199,200,206 47 L46,47 30
5:34.0-67:39 N56,57,59 100 113,14 35

These reglons are evidently in the H'T clouds and well populated with
clusters of O~B stars, from LH2 and NGC 1727 in L34 to LH76 and NGC 2014
in L13 and L14. The mean H Ind x 100 is about 2,3 times the 2l-cm flux.

Five other H Ind maxima in Table 1, and all those in Table 2, total
25 H IX regions outside of the H I clouds, where the unreddened far-uUv
flux, UF, is strong enough to fonize the hydrogen where the 2l-cm - flux is
only 10 to 20. This indicates small H I concentrations along the line of
sight. The mean H Ind x 100 is about 4.75 times the 21-cm flux.

The ratio of the H IT-region area to the H I-cloud area in Tap}e 1
ranges from less than 1% to 52% for L14 and 597 for L2, with some indication
of a correlation with the 21-cm flux, which ranges from 15 to 50 units.
Eleven H I clouds have more thaﬁ 152 of their area covered with H II

regions, and the average for all listed in Table 1 is 12%.
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In Table 3 there are 38 regions in the H I clouds where there is
high UF from clusters of O-B stars and little or no Ha flux, lecading to
zexro or low H Ind. These clusters of O-B stars must therefore be in front
of or behind the H I clouds. From the RE values == E(Q-V) -~ in Table 3,

it seems likely that four clusters are behind the H I clouds:

NGC 1734 (and D14,16) ut 415373-68356", behind 123
LH85,R9 and NGC 2042 at 5:36.2-68:55, behind L32
and at 5:36.5-68:57, behind L32

and NGC 2100 at 5:42.4-69:13, behind 132,

Most of the others are prohably in front of the H I clouds. The sizes
of these strong UF areas are smaller than th? H II regions in Table 1.
They range from less than 1% to 20% ;E the H I~-cloud areca in L25; and
28% in L10; the average of all listed in Table 3 is 6%, It is unlikely
that these are foreground stars, since SAO stars have been omitted from
the list.

We conclude that the ldcal hydrogen density near the objects listed
in Table 3 is too low (below o 2/cm3) to produce a measurable Ha nebula,
although the total column densities are large. This indicates that the
Hydrogen-Index method may provide useful measurements of local hydrogen

density, which can be compared with the column densities observed by

other methods, such as 2l-cm emission and La absorption.

IV. TIUE OBSERVATIONS

Extensive measurements have been made of the column densities of
interstellar atomic hydrogen in the lines of sight to relatively nearby
galactic stars using the 0AO-2 far ultra&iolet spectrometer (Savage and
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Jenkins, 1972; Jenkins and Savage, 1974) and with the much higher~resolution
instrument on the OAO-3 (Copernicus) spacecwaft (Bohlin, 1975; Bohlin, Savage,

and Drake, 1978). ltowever, hoth of these instruments were limited to

¥

relatively bright stars, and so were unable to ohtain observations in

+
1

the Large Magellanic Cloud.

The International Ultravioliet Explorer (IUE) satellite, however, can
observe much fainter objects than its predecessors, allowling observations
of interstellar H in the directions of O and early B stars in the IMC at
low dispersion (7 A resolution); at lonyger wavelengths, a few objects
have baen observed at high dispersion (0.1 A resolution). de Boer,
Koornneef, and Savage (1980) observed HD 38282 (R144) and HD 38268 (R136),
obtaining H colyvr. densities of 1.9 x 1021/em? and 7 x 1021/c¢n2,
respectively, Svitraction of an estinated 1;ca1 galactic column.density
of 7 x 1020/cn? yielded 1.2 and 6.3 x 1021/em2, respectively, for the IMC
contribution to the observed column densities.

In early 1979 (27 January - 3 February) one of us (TP) obtained IUE
observations of a number of LIMC stars, in low dispersion mode, which were
associated with bright objects in the S201 UV imagery. These spectra
were taken for the purpose Qf measuring the hydrogen column densities
(from the La absorption features) and for obtaining measures of the
absolute flux distributions and spectral types for correlation with the
direct imagery. The procedure used was to select the brightest star (as
seen by the IUE slit jaw camera) associated with a selected LH association

and/or Henize nebula. In some cases, this star turned out to be of late

spectral type.and yielded an underexposed spectrum. (The coordinates
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we had available were not sufficiently accurate to allow us to select
individual stars for which ground-hased photometry and spectral
classification were available.) )

Table 4 lists 30 IUE spectra of 14 different star§ in 12 of the

associations, including one from Table 1 and three each from Tables 2

and 3. In one set of two exposures, two stars were in the slit (large

~ aperture, 23.2 x 10.4 arcsec), and two separate spectra of LH 74 = NGC 2015

stars were obtained, somewhat underexposed. Column 1 of Table 4 lists

the Henize (1956) N number or the Davies=Elliott-Meaburn (1976) D number,

" and the the Lucke-Hodge (1970) Association or NGC number. In some cases,

there is no Ho nebula. Column 2 lists our Hydrogen Index (x 100);‘Column 3
the McGee-Militon (1966) 21~cm flux; Column 4 is IUE far-UV (SWP) image
number; Celumn 5 the exposure in miﬁﬁtes; 00iumns 6 to 8 are the continuum
fluxes at 1300, 1400, and 1500 A relative to that at 1925 A; Columns 9 to 14
are rough equivalent widths of La, Si ITI (1300 A), C II (1335 A), Si IV
(1394, 1403 A), C IV (1550 A), and the feature at 1720 A. Column 15 is the
reddening (RE) = E(B-V), interpolated from the values of Lucke (1974);
Column 16 is the mid-UV (LWR) image number; Column 17 the exposure in
minutes; Columns 18 to 20 are the 2ontinuum fluxes at 2325, 2675, and

2900 A, relative to that at 1925 A; Column 21 is the equivalent width

of Mg II (2804 A); and Column 22 is the spectral type estimated by Karl

Henize (private communication, 1980) from the Si IV to C IV line ratios,

or by us from a comparison with Copernicus U2 spectra of standard stars

‘degraded to 6.2 A resolution comparable to that of the IUE low;diSpersion

spectrograph.
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All of the measurements were made from the IUE Calcomp plots of the
net spectrum £flux number vs wavelength after correction for distortion,
nonlinearity, and initial IUE calibrnt}on error. The equivalent widths
are products of the line width at half depth and the central depth as
percentage of continuum. La has been corrected for geoéotonal emission
by using the La emission in the small-aperture spectrum, as shown in
Fig. 10. The ratio of area ofithe large aperture to that of the small
aperture (3.2-arc-sec circle) was determined (Penston, private communi-
cation) to be 31.1 + 1.9, and the ratio of widths parallel to dispersion
18 4.0, The small-aperture profile on the Calcomp plot is always a
triangle of base w and height Ps This was scaled up to a triangle of
base 4w and height‘3l.l P/4 = 7,75 P centered at 1215 A (the apparent
wavelength of La at the IMC radial véiocity); and subtracted from the
large-aperture plot. (This scaling factor was confirmed by IUE spectra
where only puocoronal La was present in both apertures.) The remaining
La, the stellar absorption line (or no line, or emission line) wis then
measured for equivalent width in the same way as the other stellar lines.
In two cases, the steilar contribution came out as an emission line
(LH 88 and LI 89 in Table 4). '

The errors in measuring thase line profiles are rather large, but
the potential for improvement is limited by the low spectral resolution
and photometric accuracy of the raw data. For stars of spectral type
later than B2-B3, the width of the stellar La absorption is comparable to

or greater than that of the interstellar line, preventing determinations

of the interstellar H column density by this method. MHowever, for the
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hotter stars in which the stellar contribution is negligible, the hydrogen

column density can be estimated from the relationship

N (1) = 1,37 x 1019w, 002
where Wygpe = 1.476 FWIM (York, 1976): These column deaaicica. also
listed in Table 4, are subject to large uncertaintics due to ervors in
correcting for geocoronal Lo emission (as mentioned ahove) and for nearby
stcllar features, such as blueshifted N V ahsorption and SL IIX (1200 A)
absorption. Two examples in Table 4 where the La equivalent widths are
clearly in excess of the stellar component (basced on the spectral type
derived from other lines), are LU 111 and LU G4,

Spectral types were estimated, and flux distributions measured, for
the obsexved stavs for compavison wigh the S201 imagery, and for .refining
our Hydroaen Index measures.  The spoctral type: in col. 22 of Table 4
are estimates by K. Henize based on the equivalent widths of Si IIIX
(1300 A), Si IV (1394, 1403 A), and € IV (1550 A) and by one of us (TP)
using SL IXIX, ¢ IT (1335 A), and Si IV for types later than B3.
Surprisingly, there is only one supergiant in this sample of bright
eavrly-type stars in the IMC. The deviations are about two spectral
classes in the P types, As indicated in Table 4, the luminosity classes
are also approximatc.

The continuum fluxes (relative to 1925 A) were detemmined using the
latest IUE calibration (Bohlin et al., 1980). These are listed in Table 4
(and plotted in Fig. 1l). The continuum intensity generally decreases
from 1300 to 2900 A, as expected for early-type stars. For comparison

&

with the model atmosphere predictions of Kurucz et al. (1974), Table 5 was

2.

(13)



generated using the reddening law of Nandy et al. (1980), Fig. 5, and
the RE values of Lucke (1974), see Fig. 4. Table 6 gives the best matches
of the observed flux distributions to the reddened model predictions. It
is secen that, in several cases, the observed flux distributions lndicate
considerably higher effective temperatures than do the ultraviolet line
ratios. ‘This could be due to (a) hotter but less luminous stars which
contribute to the continuum moxe than to the spectrnl'line ahsorptions,
(b) overestimation of the local reddening, and (c) measurement errors in
the line and/or continuum determinations.

ALl in all, these IUE measurements tend to confirm our conclusions
from the 201 far-UV measurcments, including spectrographic results

(Carruthers and Page, 1977) but do not add very much. Because of an
LR ! ’

individual stars classified by Lucke and Hodge (1970), Ardeberg et al.
(1972), and Walborn (1977). Also, we were not able to systematically
observe all of the UV-bright stars in specific assoclations assoclated
with specific M emission regions. However, further analysis of our
present observations, and follow-on observations with IUE, will allow
better correlation of our results with previous ground-based ohservations

as well as with the S201 measurements.

V. CONCLUSIONS

The far-ultraviolet brightness distribution over the face of the
Large Magellanic Cloud has been determined from calibrated electrographic
imagery in the 1050-1660 and 1250-1600 A ranges. Far-UV fluzes for
individual hot-star groupings in the IMC have geen compared with Ha

measurcments (Henize, 1956; Doherty et al., 1956; Davies et al., 1976) °
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and with the McGee and Milton (1966) 21-cm survey. These comparisons
indicate that large clouds of interstellar hydrogen contain smaller
concentrations revealed by Na emissfon, and other clear regions where hot

Ed

0-B stars excite wo H TI regions (undetectable Ha)e. Four of these
associations probably lie behind the large 1nceratella£ clouds.
Alternatively, these clouds :ay be very diffuse and extended in the line
of sight. Six other peaks in far-UV flux not previously catalogued ara
also indicated. Initial exploratory invescigationa of H La absorption
using the IUE satellite tend to confirm these results,

We recommend further IUE measurements of Lo absoxption and dust
extinction in the spectra of hot stars observed by Lucke and Hodge (1970)
in the IMC ascociations listed in Tables 1, 2, and 3, as well as radio
continupm and recombination-line mcnéurcmenhé, and higher-resoluﬁion 21~
cm measurements in these vepions. More detailed IUE measurements of flux
distributions, and speetral type/effective temperacure determinations, for
all stars assoclated with particular Ha emission regions would allow for
our Hydrogen Index measure to be placed on a more quantitative basis.
Bigh-resolution observations at La would be highly desirable; although
marginal with IUE these should be readily possible with Space Telescope.

Ground-based photomecry, with angular resolution equal to that of the
$20) Camera (3 arc-min) in areas around the UF peaks we observed, would
be particularly useful, as well as more detailed photometric measures of
the individval stars. The photometers should utilize narrow-band inter-
ference filters, so as to isolaée emission-line~free segments of continuum
for stellar photometry. In addition, measurements of ncbular emissions
such as Ha, but with higher photometric accuracy than in previous work are

-
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needed. MHigher angular resolution 2l-cm measurcments, i1f possible equal

to or better than the 3 arc min resolution of 5201, would be very useful.
Part of this research was supported by NASA Crant NASW-3023. We

thank Dr. Karl Menize for useful discu;aiona. and the IUE Observatory Staff

for their support of our observations. The IUP 9baarv5}ions and data

reduction were supported by NASA Grant NAS5-25481.

24



07
NS MNIZT
A6
SZ1
XZg
T
3INT
s<
MXST
39
X9
e {114
#6
d sé
w 81 MSe1
« 3SLT
: 381
281
S6t
. A4
351
01 Mt

]
nNIt
3xgT
xg
€T
3¢
281
axie
; 81
3S6E

1T

8t:59-9°%Z:S
FEL9-5°C1:S
TE0L~9°C1:S

yE269-y°CI:S

S0369-£°11:S
9L L9-5°%0:S

€5:49-%°20:S
§S:89-0°%0:8

#$299-0°S0:S
CE89-E°95:Yy

$2:99-7°8S:%
S0:L9-7"1S:%

E€1:89-2°05:%

812 mmlq on 2

q

*OX .°q9N 23d(0S6I)VY °1d

R o3

“«33

ST %ZxyT OIT é6S 99T S @01 i/8
ST P2 | ése - 0 ge &€
T 9E%6T 91 9 95 LIT €T 90§
St P jésS 08T L 1T 9%
0Z OEX9€ I¥I %5 8I € € €T
zz M 09T &90% 88 [LIT 66T
ot P [ S8 — 0 56 &S
0Z 8EXST 9y1e0Z ~— O &Iz &Ii
rAA P3 ] 09T 90y 88 [IT 66T
ot PI | is6e -~ 0O 66 &S
8T TEXBE PI6ET LI %€ ISy BI  9%8
ot 18 €7 og ¥l €1
o1 O%¥xyT 8¢1 6% 60T €I €% %€
o1 P2 T} g8 €7 0  #91 €I
OT 0£X6Z PILET 6% 60T €1 €% %€
0 %EXST PI €T O S S9 IE€ SIT
Y4 T 9 881 £ &l €€
0T 8EX9Y I IS 201 89 -— ~—-
sz 1 zs 261 01 ¢ TiT
SZ %EX9% €1 Z€ 18 81 ¢ €9
Sy P ] S£ 08T € iy Tl
oS € OI1 €€ IS €z
oc €9  9¥T SSE %S  TS6
0F  €4%5¢ 71 Si 0E €99 ST TLL8T
91 P2 ez — 0 sz 91
ST oTxyy TI 6L 28T 9 19 oOL
az T st 9%z 6 €5 i€
07 8SXZE€ PITTI ZTII — O TIT TI
SE “ iSL 90T O T &8y
ce oy %L 66 Wy S%
Sy 0SXZy %£1 T6  OST %0I- 80T 8ST
192TS #£°ON °PuId °PUIH 3O “*PRIH JA
[YXYY POy URSK I0ITTI-D I93ITFI-T

SPNOTD wWo-1Z UT xopul uddoapiy Y31y Jo suoldoy

X001

L d [ .
&~

1008 1 Oy i 1 O8O O €3 1A
i Gy
- oA n
- e putt

[ . [
oo N

L ] [ ] » [ ] . L[] L ] [ ] [ ]
M) 00 rid af O 1A (N o 10D OV O P s LA e 00 ] 00 M
et N@ e
@ ™

#a\omMNNochNwcbczcoc\oemmmwsnm-«wc:rsmm

vd

yog Xg°¢ €261 €  0£369-G°1Z:¢
9°g Xg°g - -~ ETIL9-6°91:S
S*6 X6°IT T1.°6981 -8€-%E€ 8T:/9-8°€1:¢
G*Z X¢°¢ - -~ 8E:72-0°91:¢
9°¢ Xg°g - -—  8T0L-0°€1:¢
y°g x£°01 -_ 6€  ¥E£:69-6°7T1:S
9°¢ X9°¢ - -=  GI:69-£"E1:¢
9°¢ X9°¢ - -~ 1€£:69-8°01:S
y°g X/°01 - 6€ 9£:69-6°%1:¢
9°¢ X9°¢ - -~ GI:6Y-L°ET:G
0°9 xy°g - - 0$:89-2°60:¢C
8% X9°¢ - 61  €T:19-8°€0:§
0°9 %8y - 7T  8E319-6°%0:S
g% Xg°g - 6T  €T:£9-8°€0:¢
0°9 xX8°% - TT  8E£3L9-6°%0:S
8% xXg°y - - THiCY-y°G0:C
8% Xg°g - -— 65:0G9-Z°C0:C
Ty Xg°¢ - -~ §%:99-(°£0:¢
gy X8y - ==  1£389-£°GS:y
9°¢ Xg°g —_— -—  [T:89-£°%Gi¥
gy xg8°9 - -—  60399-1°00:S
0°9 xX¢*¢ -_— -—  91:09-9°853¥
y*8 XZ*L  69-09LT €I‘6 0€:99-T°LS:Yy
6°€TXT°9T €L-094T1 %1-6 0£:99-9°9G:y
9*E X9°g - - 8T319-G°EC:y
0°9 X0°9 —_ € TTIL9-9°CS3Y
9°€ X8y -— —  80:89-1°¢G:¥%
8% X9°¢ - -=  6TiY9-T"6%:Y
9°¢ %g°g - - . 81:69-1°€S:¥
0°9 Xg°9 LTl z CZ69-6°TEC:Yy
T°L Xy°8 -— -—  LT369~L" mq”¢
o q
}9=T18 “ON *oN 03q(0s6T)VE
oYXV 09N HT
°T 3Tqel .

9N
£en
a-v* ogxN
6T TU
2-VE6IN
¥oTIN
FAR R
20TIN
VEPTIN

Z1

gVEOTN
gV LIN-
T
gVELIN
A

L
oZxX
9¢a
y8x
o8N

E£IN
viZIN
#ETIN
FT-VTIN

X

o

*V8N
9N
gvIgn
xID6 LN
¥I-VLLIN

*ON XN
19 R3Id



=

ot

- mm

¥NS Sf  £Z:69-S°9%3S S% OEXIE H{y S L] - 0 19 6T 8°9 9°g Xg°g -_— -  $€360-£°GY¥:C  O-VGIIN
&3S " 0% 1 g€ - © €€ O0E9 9°Z01 T°L XZ°L %¥8-8L0T SOT 9%:69-9°0%:C »I-¥ HSTIH
INS9L XIT #9:69-L°6€:S S€ L17%9% 891 €I TE  S98% 1T TTIYT 6°TLL € HIXC°CT 98-LL0T €OT 8E:69-8°0%:S »I-¥091IN
3SLT ce A 66 09S €I 225 TI°6LT 6°TIXL°°I €012 L0T 9T:TZ-9°T¥:G =B-Y¥ yiTN

08 3seT s€ e 06 €8T 8Z €09 &°€s 0°9 X0°9 €0TZ OTT“LOT OT:TL-C°T%:S »HOISTTCN
RKEZ 90:TL-%°0%36 OF fSxZL  0ST 8¢ TIT 18 0T S6y L°8% 09 Xg°% - -—  TH0L-0°6E:C AV LIEN

SET TT:0Z-%°0%:S 0f 8cxiS 6¥1 8¢ TIT £8 " 2C <59 £°8%  0°9 Xg°y - — TYI0L-0°6E:C AV EITN

XZ sz €0T £3T Iy T6 STI €£°16 #%°8 XX°L —_ 6  TZ399-T°LE36  x0-Vy9

INSE9 ¥NOT 01 P3 Sy 66 TEL S¥ 08T 8°I0T Z°L *%°8 0£02 €8 10:99-9°G£:¢ VegoR
79 MX$C €T:99-L°L€3S O STXg€ PECTT TOT 20T ST OO 65 6°Iy 8°% X0°9 - -—  9T399-5°%£:§ EVToN
29 My cE ] 09T sg€ 60T -TST 99% Z°E¥S 6 TIXS°6 29-6T0T 88°C8 GE:L9-9°CE:S 2-V6S 95N
ENS MSST 8EIL9-6°SE3S GE€ SZXBT P3IYTI €% 00T <88 9T €8¥T 9°TIL T E€IXI“El %10 L €%:319-G°TE:C ¥3I-VEICON
IXSZC N8 0SIL9-T°TE3§ SE O£X4T €T €% 00T 288 9€ €8%C 9°ITZ T°C€IXI*ET %102 9L ., €Y:L9-C°ZE3C ¥I-VIGN
% 3¢ oy I 8 6 9 9 Lz 11 92T x§°C -_— -—  €T389-0°CE3S *VE2PIN
INSSS  SST (179 Tﬁ - 0§ 0T 00T T°6L 0°9 x0°9 - €L Ty:89-T°ZE:3C «I8YIN
9C S8  [Z:89-%°7€:S OF TEXDY €T 22 8¢ I6 St OST #%°TIZ 8°% X0°9 - 1L  %E£:89-0°7E:C ¥E-H8YIN
%6 X9  €ISTL-E°IEsS SE 0S%X0€ %1 L€ %6 T0TT 8T TSHL €°G6ET T OTX6°L1 - 69°99 LUSTZ-€°TE:C ¥A-V 902N
IXS£% INLT T0:69-S°CT3S CT 9EXCy P36TI L2 €9 6%6 T TSLT #%°SLy [ OTXL°OT 99-296T 85  TS:89-6°9T:5 &V ¥yIN
MX6T 9E°TL-6°SZ:S 0T ISXZS 9%1 8S 8ST E£€T 8E 8% *ICT 6°6 XG°ST - 0S  €TITL-0°%Z:S Q0T 56TIN
2hEY XL 0% 7] ezsy  eIsSTin 16 9 T°€L  9°% %9°¢ - €S  80:99-0°9Z:¢ 64X
‘NSO% MSS  ST:99-T1°92:S Sf €£€IXgy T11 I9 60T ZZ 99 9¢ €°6T 9°€ X¢°L 8%61 TS  6T:99-£°GT:S o-v2gx
36 -7 } 19T — O 19T ¢ 0°S g°g xg°g -— -—  $%399-8°TT:¢ vy

558 ot 79T &0S% iT ocl 8 9°L 9°g 9°¢ - - 05$399-9°07:S geN
MSEY  8%:99-L°17:S 0T 9¢X0t @1 TIT 89 9 06 6C 221  0°9 x8°% - —  9G5:9g9-g°QZ:¢ 1€
iNSZE X oy 7 9 91 S%6 S OLE% T°Y¥8 ¥°8 XZ°L 9¢-6T61 L7 86:/9-8°71T:¢  »I0EYIN
#IT 10:89-L°1Z:3C OT €48 P33 61 %1 - 0 21 41 0°1 9°¢ x9°¢ - -—  163/9-0°81:% ggN

IN8T T1:89-6°91:C OT 1ZxXL€ P3 L1 %1 - 0 91 41 0°1 J°E X9°¢ -— --  15319-0°81:S 9€x

eee e J3GLOSETIVE °I3 §92TIS F°OX °PUIH CPRIM 3N CPRIH 41 VH }9ZIS <ON *oN 030(0S6TIVYE “oxX X
IR o2 VYXPY PROIY UK  I9ITFI-D  IPITTI~T DYXQY 09N H1 I0 §3d

*3SIa " X900t

(z °d °3u0)) °puIH Y3TH °I 919l

il



5

*PROI IH 343 Jo IZps IY3 2e3n ST UOTSAX IIH SYI IBYI SIIVITPUT °*ON pnoT) SuTMOTIOF PI #

-

- *2INQaU 03 I9IVID PNoTI

BOZZ UOFINITP Ie=txoxdd? pur UIU-DI® UT IOUBISTY °UTW-DIB UT UDATS SI9JawRp ISaM-ISEBI pue YInos-y3zoy |

TE69-T°8%3S S¥
<€
£$:89-0°07:S 0%

*

*PaoI IH 9y 3O ey Se omes Y3 LArezenjxoxdde A3TO0T9A TeTPRl PIIAnSEIUW YITA BINGSY

:1 9I[gel 031 Ss3Ioul00l

99%8E a1 9 - 0 {9 eI 8°9 °E Xg°¢ - == %E69-L°9%:C OD-V6IIN
P2 7] 8 % ST 6T 6L LI *€ X9°¢  telC 60T 85:89-T°€h:S S9N
L XL - EIT S0:89-6°C%:S 79IX

3 Aﬂ« L 8T %68t S TLBYT 8°LEE T €IXI°9T TTTc BIT*/TT S0:0L-S°6%3S 0=V 0N
0EX8% P3TCT 9L L¥C TS 8T TIS 0°¢9 ‘g X0°9 - == 9%369-9°€7:S E€91IN
P2 ] I 65 0¥S €T LTST T°6LT 6°TIXL*9T €01Z L0T 9TSTL-9°I%:S H-V yieN
0E<ZE P3ECT L& 06 S8T 8T 09 6°€6 0°9 X0°9  €£OTT OTT‘LOT 0T TL-€°TH:S HOIO7IIN

9
b
€SX9E PILET €9 TICT S%1 0S TI9S  Q°eetr T°
T
0

IS

4S8 o€
¥8 MIT 99269-T°L9:S O

MSOT €
08 &SCT 20TI=-%°E%:S SE
*oX 1"99K  93A(0SET)VE “1a

19273 #°ONX °PUIH °PUIH J0 *PUIH  3n VH 1921S  *oX  *oN  03G(0S6I)VE  “ou N
DYXPY PAOID UBAR I93[Fd-0  3Ie3LTI-1 DUXgy 29N H1 30 }3Q
x00T

(€ °d *pIou0)) °*PuIH YSTH °T 9Iqel



UYNST6 3INLY

GS:89-£°6%:S

3N99 G6S:89-£°6%:C
S0S  6T:99-9°5%:¢C
365 8E:29-6°CE:S
396 8E3/9-6°G€:S
S8 MN8E -
T8°6L MNYE g -_ g
MEY  12:69-S°9%:C
INOS 8E£3/9-6°G£:S
MIy €2:99-L°LE:€
8% 6%:6S~ 09:S
ENy®  ETSTL-T°TE:S
INTY T0:89-L°TT:¢
3STE 10:6Q-C°£Z:S
NS6€ 3INCY OT:0L-%°6T1:S
ENTIE OL:0/-~%°6T:S
MSEE 9€:/9-S°€T1:¢
Mo TI:89-5°91:¢
357 SE:89-9°€0:S
AT9 OT:TL-S°€I:S
35Sy  8C:189-9°8S:Y
35 8I6S-1°0S:y
MNGE 81:0/-9°85:%
MNOE 97:99-7°8G:%
MIS JE€T289-L°0S:%
. o w j
*oN 99N 03a(oSeTIVYE °T1d
Ok o3
*3IS$TC

(e
o
!

[ 1]
00 N 1N
r i N

174
11
07
St
eul
01
é01
é01
34
0T
01
ST
ST
174
34
0T
0T
¥ 8
0t
ol
&0

99¢

GEXY Y 8TI 9 2T OST 9 G*%T 0°9 XG°ST -—- 2T %1:89-5°2%:S gzed
g9ex9%  8TT [T €9 LL % SOT €°8E ¥°8 XT°L - TCT  TT:89-1°9G:3S ave N
€yXpy  OTI 9T 9% 9% 6C SSE €6 S°SIX¢L -- 9TT 60:/9-8°S¥:S 4V #IN
SEXZT yIT SL %IT T Ty OI g€ 9°¢ X9°¢ - - [TIL9-6°EY:S TN
SEX8T 9TT 69 €EI 8€Z TL €9% 0°0%C S°6 *6°6 -_— 9TT TS:L9-G°E¥:S oLN

-— IST 8¢ % ST 6T 6L L°TT  9°€ X9°¢ €607 60T 85:89-C°€%:S SITN

—i ICT €9 2ZST S%T 0§ 296 Q°ETT T°L x¢*°L  -- €IT S0:69-6"2%:¢ 99T
gexze  IS1 ST ZE  S98y IT TCLHT 6°TLL €°%TXG°ST 98-1L0T €0T 8€:69-8°0%:¢ J-V OIIN
cexgz 4TI 08 (LIT % IS LT 0°9  %°T Xyt -- - §03£9-6°0%3S $9gzd
czxy€ STT S99 SIT 68T TL 48T €°€LT T°L %56 - 7L  8T:99-€°TE:S Voo
17X6% 8¥1 ST — O ST %I  6°I  9°T X%°7 - —  gHIG9-€°E€35>  gVeYIN
0S%0€ Z¥1 IE %L 9T 9T 69 0°%9 0°9 *0°9 - 29  9€:0[-0°82:¢ UHTA
£4%8E 61 4HIT S0Z 86T GSZT 9Z€ 6°STE 6°TIXL°0T -- €S  T¥3L9-L°9T:S 29 TISN
9ExEY 627 82 8L eI IT €8 90T 8°% X0°9 - 9%  87:69-6°ST:S Z¥IN
9€X0e 871 9 IT 2%T 8 o0%Z ¥°IT %°8 X0°9 - -—  0%:69-1°%Z:S [-¥ZEIX
9gE0E 821 i00€ -- 0 iSTEe8 L°8T 9°€ X9°¢ - —~  E%:159-0°TT:C 6°EVLTIN
LEXET Y1 ;€ 1z HH — — *€cT 8 X0I - —  [S:19-1°60:S 68a
17%8¢€ [T T¢ ¢S I LT 16 %°IT  0°9 X8°% - -  €E3189-L°60:3C gyy0IN
9g¢x/z  STI € TIT L 6 16 G°S  0°9 X8y -- ~—  [E389-C°L0:€ 001X
pEX0E  TYT ST OS €T YT 6%  #°8 9°¢ X9°g - €2  8S5:0.-7°50:¢ avIsIN
LSBT 9¢1 %9 26T % T WE 0% € Xg - —  8€369-6°T0:¢ $5q
osxzy  ®ET 8 OIT OE ST %L 6°0CT 0°9 X0°9 - 8 €£:69-0°LS:Y O-¥963
pvX0€  9€T YE L9 8IT O €6T 9°09 S°6 XS5°6 - —  60:0L-T°¥SiY SOIN
£4%9¢ Ti i8/T iSE IT — =-—- 0°T& O©°€E X0°E - -—  00:99-9°5S:Y OIN
gcxze  T¢1 i 00T T ST 82 € g Xy°7 - -_ .qowwmuhmwemw A
9TTS “O% _ *PUIH °*PUIH 4 °Puld da VH 9z1S *ox *oxN 23a(0S6TIVE “ON N
DYAQY PROT) UeSy JI93ITFI-D IBITTI-T DYXQY 298 H1 30 [{3Q

3Is9lesy M.OOH
SPROTy wWI-IZ ©PISINQ SUOT3sY IIH °T 9Tqel



It°
1% O
61°
4%
91°
ge*
[ 4 S
»ST*
1
91 °
IT°
SI*
r4 G
(%
91°
ST
91°
St
ﬁ 91°

¥

P e

91°
91°
ST*
91°
ST
ST*
e
I

e

0z*
. sz*

91°

N

s?
ol
asyT
MSOT
3%¢
MNOT
3sel
N9T
Alge
SS
4S6
MXET
MSOE
ant
3anNeT
axg
3581
MS91
Mz
Z8¢
g6t
nse
ML
v XA
MST
=07
3NSE
74
456
MS92
NCT

an o3
3830

¥1:L9-6°T2:¢
10:89-L°1C:¢
OT:0L-%°6T1:6
9E:29-C 1S
11:8S-6°91:¢

62:69~-9°81:¢
S0%69-E°T13S
€0:L9-8°T1:¢
CE:0L-9°C1:S
Ol TZ-S°EI:S

$£:89-9°€0:¢
92:£9-5°40:¢
¥2:99-7°85:y

61:0L-5°85:%
00°TL-T°05:%
TE€:89-6°9S5:Y

BI69-1°06:%
s © a y

33a(0S6I)VE *Td

414
81
114
L3 §
81
0t
61
ST
£z
ot
174
8T
st
1 X4
81
8T
81
81
01
)74
61
o
(114
[43
{114
0¢
(44
174
YA
8¢
o

)

.
cdoocooco

4
¢
o0°o%
0°8
c°0
0%

(o]
.

OROONOOCOQOHOOOOOODWOWMO

0

m
.

0
.

N
.

7 0 0 69T O iS6
8€X0f PIIIT O 0O 62T O 062
gy%ee  PI 6T O 0 oy 0 &/L1
9€%0¢ 821 © 0 €I o zs
9€X5z PI 91 O 0 Lz 0 68
LTx8E 11 s - - ¢ 6
z T 9 € ¢
€ L %11 T  09LE
9Zxye  DIEYT ¢ 6 I1ZI % €£C
TEXEE 66T I ZT 05 I 9
[1T2 % ST ¢ L 08 € 80T
0€XSE€ PIIYI O 0 67 0 (IE
H9EXQE  PEITYT ¥ L 99 € €01
gEXST oyl ¢ 6 121 % €€2
2] 90 0 TUHT O 60T
9EXLT sTI © 0 ¢ 0 (91
7T o 0 LM 0 S60C
5TX9Yy 9z1 0 0 Iy 0 91
0YX9Z PIBET O o 8 0 oL
P2 ] © 0 00Tz O 85
LSXTE  PIYTT € 8 9z T (I8
£4X9E Z1 0 -— 0 0 16
g 0 0 II 0 0TI
Pz ) 0 IS o0 Sz
H4%X0€  PI9ET O 0 6 0o oL
P2 ] o 0 6§ 0 T
6S%X8€  PISET ¢ S 8 £ O0€2
y 0 0 LI 0 oLE
0 0 -- 0 66
9€X9%  PICTT 2T 1 OIET € T6Y
0sxzy $€T O 0 62 0 9T
327S *ON °PUIH °*PUlH dn *PUiH 4O VH
OYXPY PAOID GPIH IVIT[FI-D IOILTI~1

X051

1°C X6/ - - TT1:19-6°2T7:36G
9°9 Xg*9 - -—  123£9-%°02:C
€°¢ X9°¢ - -~ 97:89-T1°61:¢
%°T XL°T - - TT:0L-L°L1:5
8°T X0°*% - -=  1€:£9-8°91:¢
°C ®¥%°7 - --  Z03:89-6°GS1:¢
VA AR AN - 9%  %Ei69-£°07:¢
€*6 X0°9 0161 1%  €1:69-G6°81:¢
7°Q Xg°*% - 6€ IE£:69-£°%I:C
9°g Xg°y - €€  0T:69-%°T1:¢
€*6 X0°9 - ZE  012£9-L°01:¢
#°C Xg°g - -=-  H$1:0£-9°01%¢
T°% XI°¢C - - 6T:TL-T°0T1:¢
2°8 X8y - 6€ TE:69~E°H1:¢
#°6 Xg°41 :8€81 -- 82:892-6°90:¢
2y X9°y - -~ 62:89-%°%0:¢
£#°6 XL°#1 ¢8€8T --  82:89-6°90:%S
Ty X9°y -— - 67:89-%°'%0:¢
VA AR S A - - %T3i9-9°10:¢
¥G°8 XC°g - T¢-9T €0:69-6°€0:S
g°¢ Xg°*y - LT 60:69-0°¥0:¢
0°9 Xp°9 6911 ET  8T:99-G°LGiy
C°T X¢*T 99.T -=  LT301-T°9G:y
8% Xg*y  HS/II -~  9Z:i0f-£°GGiYy
C*T Xp°T 991 -~ 8I:0/-0°SS:y
gy Xg°¢g - -~ 9G:0/-9°G6Giy
%°C X0°S  i%S/I - OYIQL~T"%S:y
g°9 XZ°9 Ge/1 -~  GT1:89-G°GG:y
92 Xp°C - -—  GEi89=%°4Giy
9°9 X/°0T &veLT --  9G:89-C°EGiY
8°C Xg8°% ;8691 -—  90%69~C°0G:Y%
« © oy
928 *oN “oN 22a(ose1)ve
DY XQY 09N H1

SPNOT) WI-]Z UT *PUIH 407 X0 0x9Z “Jn uSIH 30 suollay +¢ 9a[qel

ZEN
ZZIN
gz€1a
o11a
96°c6a
06d
16Q
o11a

“ON N
10 ®aQ



)

- CI* Sel
. 3Z° 3ANTI
w A G 31
- 1g* 3SL¢
rd A MST
h° M2

(V) & NIT
Jee SET
oz° S81
SI* Mzt
81° AMSTI
X 30 o3
*3I3TQ

B e i e Ak k.

-

61:99-9°6%:8 ST

202 1L-%°0%:G ¢S€
8€3L9-6°CEL:S 0OF

A

6¢
£€5:89-0°0%7:¢ 8T
0S:£9-1°2€:S LI

174
L2:89-7°7€:5 0T
10269-5°€C:S 0
8E:69-9°CT3S8 X
23q(0s61)VY °14

ey 91T 0 G € 0 911 0
LexeL 0s1 ¢ -— -——- € S5 9%
SEX8T 91T 9 0 66 0 19 0
P2 ] 0 0 0zEI 0 ¥ITy O
[ © 0 Teey 0 TEE O
£5x9¢ TET 0 0 008L 0 99861 0
ogxye €11 0 0 8€y 0 /88T 8°0
P2 | 0 0o ¥ 0 €l 0
zEX0Y €T 0 0O — 0 €97 0
9EXEY 621 ¢ 9 ¢ T €1 €%
KA 0171 1 T 0% T 192 0°0T
92IS  *ON °PUIH °PUIH d0 °PUIH 4N VH
OYXPY  PAOTD UBSH I9ITEI-D IAITTA-T

X001

(z *d °3u0))

PUIH 407 ‘30 usiy

*€ °Tqel

99N

111
68i5¢8
68°cg

89
i89:%9

g%

Sy

*oN
HT

2l
P2
)

8€:99-9°%
€G:0L-9°1
¥9:L9-9°L
E€1:69-%°C
L5:89-G°9
GG3i89-C "9
€€329-0"¢2
06:89-L°1

i

=

A
ko

¥

R
T 4

EAT 4

,

i)

¥

ki
v
£
ki
€

€
£
1)

e

[RFAAN

-
.
-

Cyi89-T°1¢:
€0:69-6"°12:6¢
8%369-9°1¢C:¢

23A(0S6T)VE

7

4N

)
g
S
S
1
¢
S
S
)

-~

. QUALE

-

(F PN




T RN R R TN RS R

-— (H) €-29 €°G

*8LT (B)A-III 1€ 6°S
== (H)A-III®Z-19 9°8

6°y (#) €=19 $°S
*¢¢ (H)A-III 19 S°S

- (€9 69
- (&) H4:4
£°6Z (H)A-IZII 19 2°9

9°Z1 (H)A-III 19 %°%
g8°61 (H)A-III:Z9 9°S

g8z {(H) I 19-%0 €°S
8°6T (H) I 18-%0 9°C
-  (a) L £°S
- (@ 6-88 #°1

66 (H) A [-%02T°S

6%1° CIC*

-

*(g) ?8eg 10 () 9zTudy £q SOTIBX SUFL AN-IBF WOIF PIIIIIUE ad43 Tea3d3dg

*(8£67) Sasyanxie) pue 23eq 4£q pa3eTodasIuT se (yL61) 9} WOl ‘(A~g)3 ¢ss90x° 2070) H

c6%° 06%°

978° ¢8L®
SGL® STL*

On%°® 76S° OLL®

90L° 9%L°
TT%° 9SE°
gHZ° €95°
00s° 999°

81%° G9S°
0osL® 98L°

gLE® 00S°*
8SE"” 8%S°
6%¢° 1I%9°

9%Z° 0% *

0c

0s
0t

0t
0t

61
ST
ot

114
ot

ot
(1%
0
119

ove* ST
-

L15¢

L65¢E
965¢

659t
11919

86S€
86S€
T109¢

009¢
S19¢

L89¢
919¢
S6SE
08¢t

859¢

Nnu\muoﬁxv 94T  TISX 0067 S/9¢ Sete -4xd 99ea] 2@ 0zL1 AID

IH]X -°*93ds MZ AXN[J WUANUF3IUC)

.

W1

L°T €°T> 0°1< 8°C

(]

T1® #°¢ 9¢°¢
CI°® 1°% &0°S
I1° €°C G°0
2°C 0°0

92°C °1°S1

*Ycz61 03 SATIRISX Y NEU\wuw #1-01 30 S3Ipwm ug A

€°C °0 T8°T Z6°T (8°T Ot

T°y °9¢ 1I#°T 6€°T SS°T [T1
0°y @°TC }6S°T491°14C9°T 09

8°¢ *9 61°C 6£°C 10°t
L°% 91 TL°T 98°1 91°C

‘0T 0°S &TL }SL°Ti08°T1498°0

9°Z &TE ISL°TH90°CTiTL T
8°C L°€T 91°C 8¢L°C 0E°¢
6°TiG*5 6T T+0T°T»EC°I
g8°% T GL°T 16°T 8I°C

L°C S°% 96°T 96°T £1°C
0°C T »y7°Tx0%°T*LS°1
€°€ @°LT 96°1 96°T1 T1°C
8°¢ L°1T €I°T 68°T %6°C

2°¢ S°8 »9L°Tx6T1°T#7%°1

:s930ul 003

STR1
L1y S1 12 eva

:xapuy Uo301pAH WNFpPaR

%807 6 O TTTHT
8507 62 0 68HT
6LHT

0ETy 0T S geN
%21y ST O LLET
SHLHT

6507 61 6 zeza
. T#yLHT

6507 61 6 z€2a
Z90%7 81 0 79HT
190 81 © Y9HT

€21y ST O 8ISIN

:xopuy usa20aplg n#o7]

2TIRT

821y 6T 69 0LN

TTHT
9217 0T 69 OLN
88HT
LSO 0 %ET 66 °9SN
. CLHT
8e0y 0T 69 yiosn
ceul

621% €T %11  3EISN

:xopul udZoapAH YSTH

sae3s ORI 3O Ss3luawsanseay IR °y 9I4el

TI0 II1¥5 PX1 00SI 00%I GOcl °dxd 99ewl IR GQNIH OON/H1I
Uy) U3PFN IUSIEAINDI AXNTL UANUF3UO)

ans xQQT 393[q0



Te

14000K
14000K
14000K
14000K
14000K

16000K
16000K
16000K
16000K
16000K

18000K
18000K
18000K
18000K
18000K

20000k
200001
20000K
20000K
20000K

25000K
25000K
25000K
25000K
25000K

Table 5.

RE  1300A 1400
.00 1.805 1.705
+05 1.57 1.59

10 1,37 1.49

o153 1.195 1. 39

36 0.670 1.053
.00 2,06 1.80

05 1.79 1.73

10 1.565 1.625
o15 1.363 1.52

«36 0.765 1.15

+00 2,30 2,00

.05 2,00 1.87

»10 1.745 1.75

o15 1,52 1,633
«36 0. 853 1,235
+00 2.455 2.125
.95 2014 1098

«10 1,86 1.86

o15 1.625 1.735
+36 0. 910 1.315
+00 2.96 2. 34

+05 2.58 2,18

.10 24245 2.04

»15 1.96 1.91

«36 1.10 13445

Continuum Flux Relative to 1925A, Reddaned KPA Models

15007 19257 2325A 26757 2900A
1,543 1.000 0,667 0. 531 0. 460
1.51 1.000 0.701 0.600 0.535
1.48 1. 000 0.738 0.678 0062“
10“45 1.000 00776 00765 00727
1.33 1. 000 0.963 1.275 1,385
1.65 1.000 0.649 0.489 0.412
1.615 1.000 0.682 0.552 0.478
1.58 1.000 0.717 0.623 0.559
1. 545 1.000 0.755 0. 705 0. 650
1.42 1.000 0.935 1.173 1.24

1.757 1.000 0.630 00454 0.374
1.72 1.000 0.662 0.512 0.435
1.68 1.000 0.696 0,578 0.507
1.655 1.000 0.733 0.655 0,591
1.51 1. 000 0.909 1.09 1.125
1.8%3 1000 0.612 0,427 0. 346
1.81 10000 00643 0.482 00402
1078 10006 0.676 0-545 0-&70
1.735 1.000 0.713 0.615 0. 547
1.595 1.000 0.893 1.025 1.04

2,025 1.000 0.575 0. 376 0. 294
1.98 1.000 0.604 0.424 0.342
1.94 1.000 0.635 0.479 0. 399
1.90 1.000 0.670 0.542 0.465
1.745 1.000 0.830 0.903 0.885
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Table 5. (Cont.)

13007 1400A 1500A 19257
3.135 20““ 20077 10000
2.72 2.28 2,03 1.000
2,38 2,13 1.99 1.000
2.07 1.99 1.94 1. 000
1.16 1.51 1.79 1.000
3. 08 2.48 2,037 1.000
2.68 2.31 1.99 1.000
2.34 2.17 1,95 1.000
2.04 2,025 1,905 1.000
1. 14 10535 1075 1. 000
3.32 2,66 2,135 1.000
20 88 2- 108 2o 085 1. 000
2. 52 2-32 200’05 1.000
2. 20 2617 2.00 1.000
1.23 1.645 1,84 1.000
3.“2 2-735 2-175 10000
2,97 2455 2,125 1.000
2. 59 2,38 2,08, 1.000
2:26 2,23 2,035 1.000
1.27 1,69 1. 87 1. 000
3-“8 2«80 2021 10000
3.025 2.61 2.16 1.000
2064 204&5 2016 1.000
2. 30 2.29 2.07 1.000
1.29 1.73 1.92 1.000

2325A 2675A
0.555 0. 350
0. 583 0.395
0.614 0. 446
0.645 0. 504
0.800 0.840
0,565 0.355
00593 0.400
0.625 0. 452
0.657 0.511
0.815 0.851
0.558 0. 346
0.585 0. 390
0,617 00441
0,649 0,498
0.805 0. 830
0. 550 0. 339
0,578 0.382
0.608 0,432
0.640 0.488
0. 79 0.812
0.542 0. 332
0. 569 0. 374
0.600 0.423
0.630 0.478
0.782 0.795

2900

0.267
0.310
0.363
0.422
0.805

0. 271
0.314
0. 3608
0.428
0.6i5

0,262
0. 304
0. 356
0.414
0,790

0. 255
0. 296
0. 346
0-403
0.768

0. 249
0. 289
0.338
00394
0.750



Table 6. Match of Spectral Type, KPA Continuum Flux, and Color Excess ‘
‘ ,

. Continuum Mateh
m Measured Expected 1300=1925A 1925~2900A

Ne. ML Tope To Te  IE T KE
‘30000 .05
72 L05%  B8-9? 13000K 40000 L 10 550000 4002
64 00% B 24000 50000 .05 50000 .10 .
79 Jlk B1-3 22000 50000 .05 2000¢ .10
{ 35000 .05 50000 .05
114 .12 04-B1 32000 40000 .10 40000 .05
88 W11 B7e 14500 30000 .15 30000 .15
: ‘ { 20000 .20 |
N1818 .17 B2 22000 . . 20000 .05 14000 .10 |
77 S B | Bl 24000 20000 .05 14000 .10 i
{ 16000 .15
89 2% Bl-2e 23000 18000 .36 18000 .20 Underexp.
15 L09%  B2-3 20000 18000 .15 20000 057 4
| 14000 107 14000 177 i
11 1% Bl 24000 20000  .367 20000 .20 1
{361 |
55 .11 04-07 38000 16000 1.20? 550000  +00?
7401 4% B5? 16000 20000 107 550000 007 Underexp.

74112 o 14% B9? 12000 20000 .107 >50000  .05? Underexp.
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1.

2.

3.

5.

FIGURE CAPTIONS
Far-ultraviolet (1230-1600 A) images of the larpe Magellanic Cloud
obtained with the $201 Far Ultraviolet Camera: (Top) 3 min exposure,
(Bottom) 30 min exposure. The shorter exposure shows the prominent
OB associations and individual UV-bright stars. Tﬁg longer exposure
reveals the general distribution of less luminouws OB stars. Note the

apparent sharp outer boundary of the UV star distribution (arrows),

North is up,

Isodensity contour plot generated for the 10 min 1250-1600 A exposure
on the IMC. Contour interval is 0,10 D. The vertical and horlzontal
axes are x and y scan coordinates, in rasters. Superimposed on the

plot is an approximate RA-DEC (1950) griq, with norih to the right,
Positions of LH associations, ne;ize nebulae (N numbers), a“d.foregruund

SAQ stars arec indicatad.

Contours of the Hydrogen Index (times 100} in the Large Magellanic
Cloud. Contour lines are for 100 H Ind = 10, 20, 50, and 100, The

vertical and horizontal axes are as for Fig. 2.

Contour plot of E(B~V) in the IMC, based on values given by Lucke
(1974). ‘These were used for correcting the far UV and Ha brightnesses
for interstellar extinction using the curve of Nandy et al., (1980) in

Fig. 5. Axes, orientation, and scale are as for Fig. 3.

Intergtellar extinction curves typical of the local reglons of our
galaxy (Bless and Savage 1972) and for the 30 Doradus region of the

IMC (Nand; et al. 1980). C and L, indicate the effe.iive wavelengths

of the S201 imagery with CaFy corrector (1400 A) and with LiF corrvector

(1300 A).



6.

7.

8.

9.

10.

Plot of our estinates of Ha brightness x (axe min)2 for emission
nebulae obscerved by Davies et al. (1976) vs. Ha brightnesses of Nenlze

(1956) for objects in common,

*

Photon flux vag. wavelength, . rmalized to 5500 A, for unraddencd
stars of various effective temperatures based on the model atmosphere

calculations of Kuruez, Peytvemann, and Avrett (1974).

Integrated flux racios va. effective temperature, based on the wmodel
ntmomphegc flux distributions of Kuruez et al. (1974). The ratios
plotted are: ILi/Vis = (1050~31600 A)/(5000-6000 A), ILi/ICa =
(1050~1600 A)/(1250~L600 A), LyC/Vis = (X < 912 A)/(5000~6000 A), and
LyC/T1d = (A < 912 A)/(1050-1600 A).

' '
Contours of meutral hydrogen 21-em emispion in the IMC, based on the
measurements of McGee and Milton (1966). Contour lines ave for 20, 30,
40, and 50 flux units, where 1 flux unit = 1.76 K brightness tempera—
ture at 21 cm. Errovs are about :+ 10%, and the angular resolution is
about 14.5 arc min., Coordinates, orientation, and scale are as for

Figs. 3 and 6.

IUE gpectra, corrected for nonlinearity and distortion but not for
instrupental spectral xesponse, in the association LW 114. The laxge
aperture was used to obtain a spectrum of a star in the association (Top)
and the foreground peocoronal Lu emission near the star was obsevved
simultancously using the small apervture (Bottom). The gmall aperture

La intensity was scaled up to the value apprapriate for the large

aperture and subtracted from the larpe aperture spectrume.

o



11. Continuum fluxes vs. wavelength, relative to that at 1925 A, for
IMC stars observed with IUE. These, and other data on the obszerved

stars, are listed in Table 4.
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