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Abstract. The spatial distribution of sources populating difbehavior of the density towards the center of the Cloud. Wei
ferent regions of the colour-magnitude diagram—( J, I) berg & Nikolaev [2000) point out the presence of intervenin
extracted from the DENIS catalogue towards the Magellartidal debris up tox 15 kpc from the LMC.
Clouds (DCMC — Cioni et al._2000) reveal significantly dif-

ferent morphologies. Each region is associated to a differentThe data

age group. The Large Magellanic Cloud (LMC) shows an ex- ) ) )
tended circular shape with a prominent, off center bar, a nucléddr morphological study of the Magellanic Cloud is based

and irregular spiral arms. The Small Magellanic Cloud showaS@mple of stars extracted from the DCMC catalogue (Ci
perturbated structure with a prominent central concentration&fal-.2000). The sample includes all sources detected in b

stars. Old and young populations are offset from one anothef. @nd J, irrespective of detection itk's. The DCMC cata-
logue contains sources detected in at least two of the three

Key words: galaxies: Magellanic Clouds NIS bands {: 0.8um, J: 1.25um and Kg: 2.15um) within a
surface area 020 x 16 square degrees centered @nd) =

(5"27™20%,—69°00'00") toward the LMC and 5 x 10 square
degrees centered @n, §) = (1"02™40%,—73°00'00") toward
1. Introduction the SMC; J2000 coordinates are used throughout this paper.

The Magellanic Clouds are our closest neighbors allowing dirdftServations have been performed with the DENIS instrum
observation of individual constituent objects. They are bound¢gPchtein et al. 1997) on the Im-ESO telescope.
the Galaxy and show signs of strong interaction with the Milky We have used thel (- J, I) colour-magnitude .dlagr.ams
Way about).2 Gyr ago (Westerlund 1997). The LMC is classi Fig.dforthe LMC only) to seleptthree classes of objectsin ea
fied as an irregular dwarf galaxy, its most prominent feature i&0ud- Sources labelled (A) with < —4.64 x (I —J) +-19.78

central bar, much like those found in barred spiral galaxies. [Present the youngest population in the Magellanic Clou
eastern side is closer than its western side (Caldwell & Coulst Prightest dwarf stars, blue-loop stars and supergiants (t
[1986). Underlying the bar is a circular disk of older stars (Weéf‘-art'caI sequence from the left), togethgr W'th, an unrelat
erlund 1997). The appearance of the SMC is characterized HPtg9round component of dwarfs and giants (first two vert

much less pronounced bar, and an eastern extension calledfileseauences from the left). Sources labelled (B) with-

Wing. Lines-of-sight through the SMC appear to cover exten-+-04 x (I — J) +19.78, located above the tip of the red

sive depths; the Wing and the northeastern part of the Bar gf@nt branch (TRGB — Cioni et &]. 2000a) are mainly asym
closer than the southern parts (Westerlund 1997). totic giant branch stars (AGB). Sources labelled (C) witk

Newly obtained large photometric data sets at differet}-64 * (I —J) +19.78 located below the TRGB are mostly

wavelengths and with improved sensitivity and spatial coveraffil 9iantbranch stars (RGB) and represent the oldest popula
allow us to investigate the large scale properties of the MagBl-In€ Clouds. For the sake of clarity, we have plotted in[Eig.
lanic Clouds. In particular, data in the near infrared allow us {11y those sources that were detected in all three wave ba
access stages of stellar evolution that are marginally covere that occur in the very central part of the Cloud. Sourc
optical data, such as the RGB and AGB phases. detecteq only il and.J p_r(_edomlnantly pop_ulate_the lower part

Very recently Zaritsky et al (2000) found that the asymmegf the diagram. The position of the TRGB is indicated by a ho
fic appearance of the SMC is primarily caused by the distribfontal line. Thel, J and K's sensitivity limits aretls, 16 and
tion of young stars, and that the older stars have a very reguiarmag respectively. Photometric errors widen the sequen

distribution. It is not possible from their Figures to evaluate tH@Wards fainter magnitudes.
For each class of objects in each of the two Clouds,

Send offprint requests tenrcioni@strw.leidenuniv.nl show their distribution in the plane of the sky by counting th
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0 ! z Fig. 3. Star count of the LMC — class B (Fig. 1); contours are at: 3, 5,

) . . 7,10, 20, 30, 50, 100, 150 pe4 ded.
Fig. 1.Colour—-Magnitude DiagranT (- .J,I) of sources detected simul-

taneously inZ, J and K's towards the LMC {69 < § < —67). The

horizontal line marking the position of the TRGB (Cioni etfal. 2000a),

and the slanted line dt< —4.64 x (I — J) +19.78 define the classes 3.1. Structure of the LMC
A, B, and C discussed in the text.

The lower contours in Figs. 2—4 show an almost circular outline
(axial ratios consistent with an inclination= 30° — 40°) cen-
P : e tered in all three cases near= 5"20™,§ = —69° with major
SaESR Y e axis at about 3°. Westerlund (1997) gives a similar diameter
o2 by o for the stars of the old disk. This stellar disk also coincides in
shape and extent with the HI disk (Kim et al. 1998). The center
of the disk is offset from the center of the Bar by about {80
the north (see Fig. 2). We confirm the conclusion by Westerlund
(1997) that the LMC consists of two systems: a circular disk
and an off center bar. Half of the total number of stars are in
the bar and this factor (Fifl 2) increases for younger objects.
Unless this is a transient configuration, it thus seems that the
LMC must be embedded in a gravitational potential produced
by an unseen mass component (see also Sofue 1999). This is
B TS in agreement with the conclusion by Stil (1999) that the class
Right Ascension of dwarf galaxies to which the LMC belongs (‘fast rotators’) is
minated by dark matter.
The youngest component (younger thad Gyr) is com-
posed of very bright main-sequence dwarf stars, blue—loop stars
and supergiants. Their distribution (Figy. 2) is clumpy and irregu-
sources in bins 00.2° x 0.2°, applying a light smoothing to lar. The Bar, extending over abotft, is prominent and contains
the resulting structure (Fidd.[2-7); the contour values increaswaell defined nuclear concentration at its center. The region of
logarithmically. Regions corresponding to missing data (stri@® Dor is represented by the small feature just above the north-
at constant RA indicated by diamonds) were filled in by interpeastern side of the Bar, and the Shapley Constellation Ill is the
lation. Their effect is mostly negligible except in Aigj. 4 whertarge structure af ~ —67°. Elongations at either end of the
strips of possibly lower photometric quality may be causinBar indicate the presence of spiral arms most clearly seen in
discontinuities in the outermost contours. the northwest at the location of the giant HIl region complex
N 11. Similar structures are seen in the distribution of stel-
lar complexes (Maragoudaki et al. 1998), associations and Hll
regions (Bica et al._1999). Clusters (Bica et[al. 1995, Konti-
The contribution due to Galactic foreground stars has not besas et al._1990) have a distribution more similar to the one of
subtracted from the maps. Its influence is most clearly seenAGB/RGB stars.
Fig.[4 in the direction of the Galactic Plane. In the other maps, The distribution of AGB stars (Fifil 3), also relatively young
the foreground contribution is rather constant and does not afféatoundl Gyr) likewise reveals a prominent Bar and nucleus.
the morphology of the Clouds. Shapley Constellation Ill is inconspicuous in AGB stars. A
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Fig. 2. Star count of the LMC — class A (Figl 1); contours are at: 10(51,O
125, 150, 200, 300, 400, 500, 800 b4 degd’.

3. Spatial distribution
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Fig. 4. Star count of the LMC — class C (FId. 1); contours are at: 106ijg. 5. Star count of the SMC — class A; contours are at: 20, 30, 45,
150, 200, 250, 350, 500, 600, 800, 1000, 1200(pet deg’ . 75, 100, 125, 150, 200, 250 pen4 ded.

broad and faint spiral arm begins at the northwestern end(of. Staveley-Smith et al. (2000). Higher contours show an e
the Bar and bifurcates arourd= 05"10™,§ = —66.5°. The tensionin the northeast, aligned with the main body of the S
spiral arm feature originating at the southeastern end of the Bsar. The Bar structure itself is similar to that seen in the dist
is clearly delineated in the AGB star population and can easbytion of young clusters (Bica & Dutfa 2000) and in the upp
be followed toa = 4"45™, 6§ = —73°. It was noted before by main-sequence map by Zaritsky et al. (2000). Clusters, ass
Bothun & Thompson{1988) in their surface photometry studgtions and HIl regions (Bica & Schmitt 1995) are also foun
of the Magellanic Clouds — see thdirl < B — R < 1.35 at the locations of the southern protuberances. The young s
diagram. At least this spiral arm might be due to tidal actioaye strongly concentrated in the southwestern part of the S
as it appears to be connected to the Magellanic Cloud Bridger. Outside the main body of the SMC, the two Galactic glo
(cf. Staveley-Smith et al._2000). The outernmost contour weilar clusters NGC 104 = 47 Tuc (west) and NGC 362 (nort
matches the carbon stars by Kunkel et[al. (1997). can be discerned. The HI column density contours in the m

The oldest population (fromi to 5 Gyr), represented by presented by Stanimiraviet al. [1998) outline the distribution
RGB stars (Fid. ), once again reveals a prominent Bar whictoikthe young stars quite well.
significantly broader than that defined by the younger popula- The AGB stars have a more regular distribution (Flg. 6) wit
tions. Galactic foreground stars may affect the outermost cdwo prominent central concentrations matching the carbon st
tours. The southern spiral arm is inconspicuous, but the two faliyt Hardy et al.[(1989). The easternmost also coincides with t
northern spiral arms seen in Fig. 3 (AGB) have weak countgreak of the young-star distribution. The AGB distribution axi
parts in the form of extensions at= 5" — 6",§ = —64° — is much less inclined (PA: 75°) than that of the younger and
—68°. very similar to that of the RGB star distribution. As in the cas

Bothun & Thompson[(1988) conclude that the LMC has @f the LMC, the stellar distributions become more regular a
relatively large scale length more appropriate for galaxies wisimoother with increasing age, also apparent irilagdl” band
obvious spiral structure than for other dwarf galaxies. It is ifmages by Zaritsky et al. (2000) and for the outer contour in t
teresting that the asymmetric spiral structure delineated by ttagbon stars by Kunkel et al. (2000); carbon stars by Rebei
different components in Figs.[2-4 is in fairly good agreemeat al. (198B) fill the second level countour (Fiy. 6).
with the HI map shown by Gardiner et &l. (1998) and is nicely The distribution of RGB stars (Figl 7) is similar to that o
reproduced by their dynamical model. the AGB stars and also exhibits two major concentrations. T
western most is more pronounced in RGB than in AGB sta
The eastern concentration on average appears to be signific
younger than the western concentration dominated by the ol
The structure of the SMC is still not understood (Westerlurslars. Remarkably, the strongest HI concentration in the S
1997). Our maps show that populations of different age hawep by Stanimirowi et al. [1998) appears to be just between t
different distributions. The youngest component has an asyooencentration of younger stars and that of older stars. It is al
metric distribution(Fid:-b) elongated along a NE-SW axis (Plemarkable that the older star distribution extends over the fi
~ 45°). In the south, the outermost contour defines four protlength of the suspected southwestern tidal feature, &53dtam
berances which might be associated with tidal features: at lethst main body of the Bar. With respect to the overall distributio
the eastern (coincident with the SMC Wing) and western protofthe older stars, that of the HI appears to be displaced towal
berances are aligned with that of the Magellanic Cloud Bridglee east. The SMC Wing, prominent in HI and also traceable

3.2. Structure of the SMC
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Fig. 6. Star count of the SMC - class B; contours are at: 2, 5, 10, 15g. 7. Star count of the SMC — class C; contours are at: 50, 60, 75,

20, 25, 50 pen.04 ded'. 100, 125, 150, 200, 225 pero4 ded’ .
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