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Abstract. The distance, star formation history and global propnap of the galaxy. Later on, Lo et al. (1993) and Young & Lo
erties of the Local Group dIrr galaxy SagDIG are derived basétP97) undertook detailed investigations of SagDIG in the H
onan[[ — (V —1I)] colour—magnitude diagram of 1550 stars. line with the VLA and showed that its velocity field is dominated
Adistance ofl.06 +0.10 Mpc is obtained from thé magnitude by chaotic motions rather than by rotatidri{; < 2 km/s). For
of the TRGB. This corresponds to 1.17 Mpc to the barycenterthie H1 mass and the total (virial) mass of SagDIG Lo et al.
the Local Group and 1.34 to M 31, being DDO 210, at 0.35 Mp(1993) derivedV/y; = 7.4 - 10 M, and M, = 3.8 - 107 M,
the nearest galaxy to SagDIG. The metallicity is estimated framspectively.
the colour of the RGB to be [Fe/H} —2.454+0.25. SagDIG is Surprisingly, SagDIG remains the least optically studied dirr
hence a probable member of the Local Group and a candidgééaxy among the Local Group members (see, for example, bib-
for the lowest-metallicity star forming galaxy known. liography in Gallart et al. 1996a and Mateo 1998). Even the
The radial density profile of the galaxy has been obtainedisting estimates of its integrated magnitude are spread over a
together with other integrated properties (magnitude, colour arahge of 15.5-13.8. The scarcity of studies devoted to SagDIG
central surface density). The galaxy density profile is fitted by @ncouraged us to undertake the detailed CCD imaging of the
exponential law of scale leng#Y”'1, corresponding to 140 pc. galaxy that we present here. The paper is organized as follows.
The star formation history of SagDIG has been analyseBiect. 2 gives a short description of the observations. In Sect. 3
based on synthetic colour-magnitude diagrams. The galaxyhie colour—magnitude diagram (CMD) is described and the dis-
currently in a high star formation activity epoch, forming starsince and metallicity of the galaxy are derived from the tip of the
at a rate about 10 times greater than the average for its entéd giant branch (TRGB) and the colour of the red giant branch
life. This is a common feature of galaxies classified as dirrs.(RGB), respectively. In Sect. 4 the radial distribution of stars is
studied and the integrated magnitude obtained. The star forma-
Key words: galaxies: distances and redshifts — galaxies: dwarfien history is derived in Sect. 5. Sect. 6 presents a summary of
galaxies: individual: Sagittarius dwarf — galaxies: Local Groupe global properties of SagDIG. Finally, the conclusions of the
— galaxies: stellar content — galaxies: structure paper are summarized in Sect. 7.

2. Observations and data reduction

o . ] SagDIG was observed on 1997 July 28 with the HIRAC CCD
The Sagittarius dwarf irregular galaxy (SagDIG) is a blue, logamera of the 2.56 m NOT at Roque de los Muchachos Observa-
surface brightness galaxy which was found on the ESO apfly in |a Paima island (Canary Islands, Spain). The seeing was
SERC survey plates by Cesarsky etal. (1977) and Longmorgye§ A 2048x 2048 CCD detector was used binne@to2, pro-
al. (1978). Both teams detected the galaxy inthe 21-cmline W{mjing a total field of 3.7)2 with a resolution o.22(")/pixel
anegative radial velocity which indicates its probable membefsear rebinning. Two frames were obtained in both thand !
ship in the Local Group. Its brightest blue stars are asymmeigisngs with total exposures 2000 Sirand 1800 s iff. In order
cally distributed, being concentrated on the eastern side of {3&stimate foreground galactic star number counts another field
galaxy. Based on their apparent ma_gnltdae,v 18.5, Cesarsky (8 to the east) was imaged with exposures of 1200)sdnd
etal. (1977) estimated the galaxy distance modulus #58€el. 10900 s ¢). Standard stars from Landolt (1992) were used for
Skillman etal. (1989) estimated the metallicity of its ionized gagjibration. Details of the calibration can be found in Aparicio
to be 3% of the solar value and Strobel et al. (1991) givélan g 5. (2000b). AV band frame of SagDIG is shown in Fig. 1.

* Based on observations made with the 2.5 m Nordic Optical Tele- |he derivedimages were processed with MIDAS implemen-

scope operated on the island of La Palma by NOT S.A. in the Spantgion of the DAOPHOT Il program (Stetson 1987, stEtson etal.
Observatorio del Roque de Los Muchachos of the Instituto de AE990). A total of about 1550 stars were measured in the SagDIG

trofisica de Canarias. frames down to a limiting magnitudg,,,, ~ 23.5. Fig. 2 plots

1. Introduction
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Fig. 1.V image of SagDIG obtained with the 2.56 m NOT with a seeingRofFWHM). Field size is3/7 x 3!7. North is up, east is to the left.

the PSF fitting errors as provided by ALLSTAR forand/ 3. Distance and metallicity
magnitudes. from the colour—magnitude diagram
Completeness has been analyzed using the usual proce(jrlfl{e

of artificial star trials (Stetson 1987). A total of 2000 artificia%r ?nl \gs. (K v_v n] )ifll\:/liD Zf tge rg;sgl\fei?] stalr s N ;[hethS a%lilG
stars were added to tHé and I frames of SagDIG in several rame 1S sho n 9. 2. >ag ying close fo the direc-
ion of the Galactic center, has a CMD heavily contaminated

steps of 100 stars each with magnitudes and colors in ra eforeground stars. Fig. 5 shows the CMD of the aforemen-

<V < —0.4 < (V-I) < 3.2. i . . '
as ecoveredlfhey were ound botirand with magniudes. 191 nearby field.In both igures oy stars wi AP
dCHI ALLFRAM E parameters in the intervals1.5 <

not exceeding 0.75 mag brighter than the initial, injected on HARP < 1.5 andCHI < 2 in both filters have been plot-

-Ilz_iriqe :;:ompleteness curves for blue and red stars are ShoWte'c'j‘], being 1513 in Fig. 4 and 648 in Fig. 5. Comparison of both

. . CMDs shows that fofV — I) < 0.6, the former is almost free
Besides stellar photometry we also carried out aperture p?o- .
S . [pm foreground stars, while most of the stars redder than that
tometry of the galaxy in circular diaphragms that allows thetot\z;talue and briahter thah ~ 21 must be Galactic members. Two
integrated magnitude and colour to be measured. 9 '

features can be recognized to originate in SagDIG: the blue se-
quence withV — I) < 0.4, extending up td ~ 19.5 and the
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Fig. 2. PSF fitting errors as given by ALLSTAR as a functionlofind
I magnitudes.
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Fig. 3. Completeness curves for blug{ — I) < 0.6; full line] and
red [0.6 < (V —I) < 1.7; dashed line] stars in the SagDIG field.
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Fig. 4. The colour—-magnitude diagram of resolved stars in SagDIG
field.

16 T 11 LI L AP N LI I L
18 -

RR

24IIII|IIII|IIII|IIII|IIII
-1 0 1 2 3 4

(V-1)

Fig. 5. The colour—magnitude diagram of foreground stars.

3.1. Distance

The distance to SagDIG can be obtained from the tip of the RGB
(TRGB), which for metal poor systems like SagDIG (see below)
can be assumed to be af; = —4.0 (Da Costa & Armandroff
1990).

The magnitude of the TRGB has been obtained applying

sequence of red stars@ — ) ~ 1.0 to 1.5, extending up to a Sobel filter (kernel [-1,0,+1]; see Myler & Weekes 1993) to
I ~ 21.5. The former is identified as being produced by younifpe luminosity function of stars witlh.0 < (V —I) < 1.7. To

main sequence and He-burning blue-loop stars while the latteinimize the effects of foreground contamination, only the stars
can be recognized to be the red giant branch (RGB), and shoatidess than “Ifrom the center of SagDIG have been used (see

also contain asymptotic giant branch (AGB) stars.

below for the dimensions of the galaxy). The resulting luminos-
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Fig. 7. The globular cluster fidutial RGBs of Da Costa, & Armandroff
(1990) overplotted to the reddening and distance-corrected CMD of
SagDIG.

mating the distance. For illustrative purposes, we have obtained
the distance to SagDIG by this method also. The mean apparent
magnitude of the three brightest blue stars can be estimated from
ourV I photometry using the relatiqgilB— V) = 0.83x (V —1I)
obtained from blue (' — I) < 0.6] standard stars of Lan-
I dolt (1992). Applying this to the stars wittV’ — I) < 0.6 in
Fig. 6. The luminosity function of red stard p < (V — I) < 1.7] Fig. 4 the mean apparent magnitude of Fhe thre_e brightest ones
(upper pannel) and the same filtered through a Sobel filter of kerf@fB(3B)) ~ 19.69, or (B(3B)) ~ 19.82 if the brightest blue
[-1,0,+1] (lower pannel). Stars in the centrabhly have been used toStar [[ = 18.82, (V' — I) = 0.46] is assumed to be a fore-
reduce foreground contamination effects. ground contaminator and neglected. Moreover, the integrated
B magnitude of the galaxy can be estimated using the values
Vr = 13.77 and(V — I)t = 0.65 derived in Sect. 4 and the
ity function and Sobel filtered luminosity function are shown irelation(B — V) = 0.85 x (V — I)r — 0.20 by Makarova &
Fig. 6. The TRGB corresponds to the peald at 21.38 (bot- Karachentsev (1998). It resulls: ~ 14.12. Using the standard
tom panel), the one at dét= 22.0 being produced by a densityrelation(m — M), = 1.51 x (B(3B))—0.51 x By — Ag+4.14
fluctuation inside the RGB. The error can be estimated as #¥@m (Karachentsev & Tikhonov 1994) withg = 0.51 itis ob-
of the peak width at 62% of its maximum and turns out to ki@ined(m — M), = 26.16 (26.36) if the brightest star is (is not)
+0.15. considered, which is about 1 mag more than the distance mod-
We have adopted a Galactic reddening for SagDIG afus via TRGB or more than 50% larger in the distance. It must
E(B-V)=0120rA; = 1.8 x E(B—V) = 0.22 from be noted that Cesarsky et al. (1977) obtaitB@3B)) ~ 18.5,
the IRAS/DIRBE map (Schlegel et al. 1998). The above vakhich would resultinim — M), = 24.36 and that these authors
ues yield a distance modulus @fi — M)y = 25.13 £ 0.20 or  claimed a distance modulus 2§ & 1, close to the TRGB esti-
Dyw = 1.06 £ 0.10 Mpc, where the standard error includesnate. However Cesarsky et al. estimate was based on rough eye
uncertainties in the exact location of the TRGB, extinction, aqghotometry on photographic plates and could well be affected
photometric calibration. SagDIG is &, = 1.17 Mpc from  of severe blending.
the barycenter of the Local Group and at 1.34 from M31. The
closestgalaxiesto SagDIG are DDO 210, at 0.35 Mpc, and N C2 Metallicity
6822, at 0.56 Mpc. Hence SagDIG seems to be a rather isolatéd
galaxy in the periphery of the Local Group. The metallicity of SagDIG was measured by Skillman et al.
The average magnitude of the three brightest stars in(1®89) from a low surface brightness Hll region in the galaxy.
galaxy is a simple, frequently used method to estimate the didwey obtainedZ = 0.0006. Alternatively, we have estimated
tance. However, for low surface brightness galaxies without vethe mean metallicity of the stars in SagDIG from the m@an-
young stars this method usually leads essentially to overedticolour ofthe RGB al/; = —3.5,i.e. 0.5 mag fainter than the
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Fig. 8. Radial density profile of SagDIG. Circular apertures have been B i
used. The adopted background level is marked by the horizontal line  _ 4 |- —
in the lower righthand corner. - -
TRGB. Atthis levelwe have amedit — 1)y, 3.5 = 1.17+0.05 —2 e R ]
assuming a reddening @ (V — I) = 0.16. Lee et al. (1993) e e b b e
provided a calibration for the metallicity of the RGB based on —1 0 1 2 3 4
the(V —1I) colours atM; = —3.5 for Galactic globular clusters V1l
(Da Costa & Armandroff 1990): [Fe/H} —12.64+12.61(V — ( - )o

) . Foa ot .
1)o,—3.5 = 3.33(V — I)5 _3 5. Using this calibration we obtain gy 9 Reddening and distance-corrected CMDs for the stars inside
avalue for the mean metallicity of [Fe/H] —2.45+0.25. This  two circular regions centered in the galaxy center and radii &
value is quite smaller than the Skillman et al.'s one. However,jitg’.

must be noted that it corresponds to intermediate and old stars

in the galaxy and, more important, that Lee et al.’s relation ji8,ye first remove all the stars with< 20and0.6 < (V—1I) <
used in extrapolation, since the least metallic globular clusteh The sky level has been approximated by a 2-dimension
(M 15) used by Da Costa & Armandroff (1990) has [FeH] polynomial, using regions with few stars near the edges of the
—2.17. In any case, SagDIG lies at the extreme metal-poor efydaes. Then, integrated photometry of SagDIG has been per-
of dwarf galaxies. Fig. 7 shows the RGB fiducials of Da Cos{gymed with increasing circular apertures. The galaxy magni-
& Armandroff (1990) overplotted to the distance and reddeniRgqe in each band has then been measured as the asymptotic
corrected CMD of SagDIG. value of the derived growth curve. THE — I) colour has been
determined as the difference of total magnitudes in each band.

4. Radial density profile and integrated photometry The results ar&r = 13.77 and (V' — I)r = 0.65. .

' . . _ Fig. 9 shows the CMDs for 2 circular regions centered in the
The radial density profile of SagDIG has been obtained lglaxy center and radii 6Gand 120, respectively. It visualizes

counting stars in circular concentric annuli from the apparegie relative contribution of SagDIG and foreground stars for
optical center of the galaxy. Fig. 8 shows the results. Itis appgicreasing radial distances.

ent from this figure that the galaxy vanishes-at 120", the
background level corresp_ondmg to about 0.016 stars arége_ _The star formation history of SagDIG
From the nearby companion field that we have taken, a similar
but slightly lower value of 0.013 stars arcséds obtained. The heavy foreground contamination of SagDIG makes the
Subtracting the former value of the background to the deanalysis of the SFH difficult. It is based on the distribution of
sity profile, an exponential law has been fitted to the regi@tars in the CMD and uses star counts in low populated areas of
20" < r < 100", which results in a scale length 8f/1 or the CMD also (see Gallart et al. 1999). Fortunately enough, the
140pc. bluest part of the SagDIG CMD, populated by youngest stars, is
Total integrated magnitudes and colours have also been free from contamination and can provide information about the
tained. To reduce the effects of foreground contamination, wery recent SFH. Besides this, the RGB area can be used, after
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I L Table 1. Star Formation Rates of SagDIG for different age intervals

| (nGyn)
i SFR
. @0.2715 (107 Mg yr ) 1.3+0.1
=  to.05-0.2 (107" Mpyr™) 6.6 + 0.8
1 to-o.05 (107* Mg yr 1) 13+5
1 to2-15/A (1072 Mg yr~*pc2) 0.28 +0.02
4 toos—02/A (1077 Mo yr ' pc?) 1.444+0.17
—  Yo-0.0s/A (107° Mg yr~tpc?) 28+1.1

4 correspondingt& < 0.0001. However, the Padua library is not
— complete for such low metallicities. For this reason the former
4 metallicity range has been used as representative of a very low
metallicity galaxy. Finally, since our results for the SFR can only
-1 0 1 2 3 4 pe an estimate, we have neglected the effects of binary stars.
(V_I)O The resulting synthetic CMD has then been divided into
three age interval€-0.05 Gyr, 0.05-0.2 Gyr and0.2—15 Gyr.
Fig. 10.Reddening and distance-corrected colour-magnitude diagréollowing the nomenclature introduced in Aparicio et al.
for the stars inside a circle of Zrom the center of SagDIG. Five (1997b), each of the synthetic diagrams corresponding to the
isochrones from the Padua library with metallicfy= 0.0004 and three previously defined age intervals will be calleattial
ages 20 Myr, 50 Myr, 200 Myr, 1 Gyr and 10 Gyr are over-plotted t4nodelCMDs and any linear combination of them will be de-
gether with the three boxes used for the study of the SFH. noted asglobal model Three regions have been defined in
the observed and partial model CMDs as shown in Fig. 10,

) ) o _with the criterion that they sample different age intervals and
appropriate correction of foreground contamination to estimaiy|jar evolutionary phases, namely the youngest blue-loops

the averaged SFR for ages older than Gyr (Aparicio et al. [(V —1I) < 04; =6 < M;, < —4.5], the MS plus young
2000a). _ o blue-loops [V — I)y < 0.4; —4.5 < My, < —3], and the

To start with, a qualitative idea of the stellar ages can kgsg+AGB region below the TRGBI[6 < (V — 1)y < 1.5;
obtained from a glance at Fig. 10, which shows the CMD of4 < 77, < —3]. In practice, the two youngest time intervals
SagDIG corrected from the reddening and distance givengps sampled by blue stars only, the oldest age included in box 2
Sect. 3. Five isochrones from the Padua library (see Bert@flpig_ 10 being in fact about 0.2 Gyr. Although stars of any age
et al. }9'94 for the key reference) have been over-plotted Wiioye 0.2 Gyr populate box 3 (Fig. 10), this box is in practice
metallicity Z = 0.0004 and ages 20, 50, 200 Myr and 1 an@jominated by low-mass stars, which are therefore older than
10Gyr. The RGB and AGB are shown for the latter. Only thgnoyt 1 Gyr, so that the sampling of stars in the age interval
stars within a radius o2’ from the center of the galaxy havep 2_1 Gyr remains poor. This interval should be solved using
been plotted, which approximately corresponds to the maxim& B stars brighter than the TRGB. But the low star counts usu-
extension of the galaxy (_see Sect..4). It is vvprth noting that &y found in the upper AGB together with the high foreground
least some of the stars in the strip extending ffdm(V' —  contamination prevent us from making any estimate based on
1] = [-4.0,1.0] to [I,(V — I)] = [-7.0,1.5] are probably tnat region. In summary, we will give the average SFR for the
extended intermediate-mass AGBs belonging to SagDIG (s£6_15 Gyr interval, but the bad sampling of the 0.2—1 Gyr in-
below). Note also the separation between the MS and the blygyal must be borne in mind.
loop sequence, and that the brightest blue stars are blue-loopersye genote byV¢ the number of stars of the observed CMD

A simplified version of the method prpposed by Aparicio g ing in region j ajnd by N2 the number of stars of partial
al. (1997b) has been employed to obtain the SFH of SagDlodel (age interval) populating regiory. After completeness
In practice, a synthetic CMD with arbitrary, constant SFR ¢fq foreground correctiody° take the following valuesy? =
value,, the IMF of Kroupa et al. (1993) with lower and uppef ¢ 3, NS = 82.6, and Ng :J 258.3 (inner2’). The number of

cut-offs 0.1 M; and 30 M;, respectively, and a metallicity, stars populating a given region in a global model is then given
Z, taking random values frorf; = 0.0004 to Z» = 0.0005,

independently of age have been used. To avoid small number

statistics effects, the synthetic CMD have been computed WN}" =k Z a;Nj} (1)
50000 stars with\/; < —2. This guarantees that the relevant i

regions of the CMD (see below) are well populated and that the
synthetic CMD does not introduce further statistical errors to tRC
SFH result. In Sect. 3 the metallicity of SagDIG was estimatq/gj(t) —k Z iy Ai(t) )
as [Fe/H]= —2.45. This is an extremely low value, probably - P ’

d the corresponding SFR
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L crrrprrrrprrrrp e e e e | Table 2.Observed and derived properties of SagDIG
-8 |
- a, . 4 Parameter SagDIG
- 5 EE . (1) R.A.(1950) 19727054
- ®° o - (2) Dec.(1950) —17°46'59"
-6 o° - @B axb() 2.9 x 2.1
L 4 @ Vikmsh) =77
=" - 4 (G) Vo(kms™) +23
- 4 — 6) E(B-V) 0.12
-4~ . — @ Av, A 0.38,0.22
- 2 e 8 V-Dr 0.65
- A - 9 Vr 13.77
L ﬁ 1 @0) v(0) (mag”)2 23.9 4 0.1
-2 SO — (A1) Irrcso 21.13+0.15
B 4 12 (V-1Io-3s5 1.17 +0.05
111 1 | 111 1 | 111 1 | 111 1 | 111 1 (13) [Fe/H] —2.45 4+ 0.25
-1 0 1 2 3 4 (14) (m—M)o 25.13 + 0.2
(15)  Darw (Mpc) 1.06 4 0.10
(V-I) (16) Dvc (Mpc) 1.17
. . . . 17) DMgl (MpC) 1.34
Fig. 11.Synthetic CMD diagram computed using the SFH of SagDlI 18) MY 1174
Different symbols correspond tp different age intervals: triangles, T9) A (kpc) 0.89
0.5 Gyr; squares, 0.05-2 Gyr; circles, 0.2-15 Gyr. (20) M/ Ly (Mo /Lo) 13
(21) M,/Ls (Mo/Lo) 6.8

whereq; are the linear combination coefficientsis a scaling can be solved if an upper cut-off for stellar massesigf~ 12
constant which transforms from the arbitrary units used in tieimposed.

computation to final, physical unit&;(¢) = 1if ¢ is inside the Summarizing, SagDIG seems to be experiencing a strong
interval corresponding to partial modeaAndA;(¢) = 0 other- burst of star formation which drives it to form stars at a rate
wise. In the simple approach we are using, thecoefficients 10 times larger than the average of its entire life. This picture
can be analytically solved to produ¢€™ = N?. This results is frequently found in galaxies classified as dlrr: (NGC 6822:
in the SFRs for the three considered intervals of time given @allart et al. 1996b,c; Pegasus: Aparicio et al. 1997a, Gallagher
Table 1. The first three lines give the SFR for the time intervads al. 1998; Sextans A: Dohm-Palmer et al. 1997, Van Dyk et
0.2-15 Gyr; 0.05-0.2 Gyr and0-0.05 Gyr. The three next lines al. 1998; Antlia: Aparicio et al. 1997¢; DDO 187: Aparicio et
give the same normalized to the area of SagDIG, considead1999). This might imply that an important bias could exist
to extend to theug = 26.5 Holmberg radius. Quoted errorsin the classification of dwarfs as bona-fide dirrs towards objects
have been calculated assuming Poisson statistics iNfretar  experiencing strong star formation bursts.

counts.

Fig. 11 shows the synthetic CMD corresponding to the fo- : :
mer solution of the SFH. No simulation of observational ef-’ Globalintegrated properties of SagDIG
fects has been done. As a result, the lowest part of the diagrAraummary of the basic parameters of SagDIG is given in Ta-
is much more clearly defined than that of Fig. 4. Note in paple 2. Except where otherwise stated, the data listed are from
ticular the separation between MS and blue-loop stars, whiittis paper. The parameters listed in Table 2 are: (1,2) - equato-
is only marginally visible in the observational CMD. Interestrial coordinates of the galaxy center; (3) - the standard angular
ingly a large amount of bright AGB stars populate the synthetitmensions; (4) - the heliocentric radial velocity (data for the
CMD, indicating, as previously stated, that, at least, some of tfoaur first lines are from NED); (5) - the radial velocity with
stars in the strip extending frofd, (V' — I)] = [-4.0,1.0] to respect to the Local Group centroid (Karachentsev & Makarov
[I,(V —1I)] = [-7.0,1.5] of Fig. 4 are AGBs. Unfortunately, 1996); (6,7) - interstellar reddening and extinction (Schlegel et
the strong foreground contamination prevents using these s&lrsl998); (8,9) - integrated colour and apparent magnitude of
to improve the SFH result. the galaxy; (10) - the central surface brightnes$in(11,12)

The current SFR of SagDIG can also be estimated fronthe apparent reddening-correctedhagnitude of the TRGB,
the H,, flux given by Strobel et al. (1991). Using our estimatand the median reddening corrected colour of the RGB mea-
of the distance and following the procedure shown in Aparicgured at\/;, = —3.5; (13) - the mean metallicity estimated from
et al. (2000b) with an upper mass for statg = 25M, the (V' —1I)o,_3.5 using the calibration by Lee etal. (1993); (14-17)
current SFR resultg(0) = 1.5 x 10~*My yr~=%; i.e., an order - the distance modulus and linear distance from the Milky Way,
of magnitude smaller than the value obtained from the CMD afrdm the Local Group centroid, and from M 31; (18,19) - the
givenin Table 1 for the last 50 My¥/{,_o.05). The disagreement total absolute magnitude and the standard linear diameter of the



370 I. Karachentsev et al.: Distance to Sagittarius dwarf irregular galaxy

galaxy; (20,21) - the hydrogen mass-to-luminosity ratio and tsong enhancement of the observed star formation rate is a

total (virial) mass-to-luminosity ratio, for which the total lumi-common feature of galaxies classified as dlrrs.

nosity inB obtained throughB—V )1 = 0.85x(V—I)1—0.20

and the hydrogen and total mass from Lo et al. (1993) have béfnowledgementsie thank N. A. Tikhonov for a fruitful collabo-

used. ration. We thank the anonymous referee for his/her useful comments,
As the presented data show, SagDIG is one of the faint t help improving the paper. This work was partially supported by

smallest irregular systems in the Local Group. According to ifs. - o.RT SR grant 95-IN-RU-1390. AA is financially supported by
9 Y P- 9 e IAC (grant P3/94) and by the DGES of the Kingdom of Spain (grant

value§ 0fMu1/Le andMVt/LB_’ SagDIG seems to b? an.usu B97-1438-C02-01). NASA's Extragalactic Database (NED) has been
gas-rich dlrr. Its low central brightness and low luminosity folgsed in our work.

low the common relation between these parameters for dwarf
galaxies (Caldwell et al. 1998). But the derived low mean metal-
licity of SagDIG displaces it from the main sequences [Fe/tijeferences
vs. My and [Fe/H] vs.u, (0) for dwarf galaxies (Lee 1995; Aparicio A., Bertelli G., Chiosi C., 2000a, in preparation
Grebel & Guhathakurta 1999). The unusually low metallicitgparicio A., Gallart C., Bertelli G., 1997a, AJ 114, 669
of SagDIG needs, of course, an independent confirmation. Byiaricio A., Gallart C., Bertelli G., 1997b, AJ 114, 680
if correct, studying the gas in SagDIG would become an intekparicio A., Dalcanton J., Gallart C., Manez-Delgado D., 1997¢c, AJ
esting task because it could be the lowest metallicity dirr known, 114, 1447
with Z smaller than that of | Zw 18 even. Aparicio A., Tikhonov N., Karachentsev I., 2000b, AJ, in press
Being at more than 1 Mpc both from the Milky Way andBertle(I)IgGZ.,?Eressan A., Chiosi C., Fagotto F., Nasi E., 1994, A&AS
from M31, SagDIG is apparently situated O.UISIde these tvé%ldwellN.,ArmandroffT.E., DaCostaG.S., Seitzer P., 1998, AJ 115,
subsystems of the Local Group. Together with Sex A, Sex B,
NGC 3109, Antliaand UGCA 438, Itformsa_lscattered enveloQ?esarsky D.A,, Laustsen S., Lequeux J., Schuster H.E., West R.W.,
of the Local Group populated by dirr galaxies. In fact, SagDIG 1977 AgA 61, L31
seems to be a rather isolated dwarf galaxy whose autonompdsCosta G.S., Armandroff T.E., 1990, AJ 100, 162
evolution proceeds without strong tidal influence from massi@hm-Palmer R.C., Skillman E.D., Saha A., etal., 1997, AJ 114, 2527
neighbours. Gallart C., Aparicio A., \lchez J.M., 1996a, AJ 112, 1928
Gallart C., Aparicio A., Bertelli G., Chiosi C., 1996b, AJ 112, 1956

. Gallart C., Aparicio A., Bertelli G., Chiosi C., 1996c, AJ 112, 2596

7. Conclusions Gallart C., Freedman W., Aparicio A., Bertelli G., Chiosi C., 1999, AJ,

We have presented and/ CCD photometry of- 1550 stars In press
in the Local Group dirr galaxy SagDIG. The coIour—magnitua%al':‘892;)er J.S., Tolstoy E., Dohm-Plamer R.C., et al., 1998, AJ 115,
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of b_Iue stars. _Based on tHemagnitude of the TRGB we havey .o chentsev .D.. Makarov D.I.. 1996, AJ 111, 794
derived the distance modulus of SagDIG to(bé — M)o =  Karachentsev I.D., Tikhonov N.A., 1994, A&A 286, 718
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the mean colour of the RGBV — I)g,_35 = 1.22, a mean Landolt A.U., 1992, AJ 104, 340
metallicity [Fe/H]= —2.45+0.25 is obtained. With this low Fe Lee M.G., 1995, AJ 110, 1129
abundance, SagDIG could be the lowest metallicity star formihge M.G., Freedman W.L., Madore B.F., 1993, AJ 106, 964
dirr known. Lo K.Y., Sargent W.L.W., Young K., 1993, AJ 106, 507
The absolute total magnitude, the total colour, and the cdipngmore A.J.,, Hawarden T.G., Webster B.L., Goss W.M., Mebold
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. . R .Mateo M., 1998, ARA&A 36, 455
The radial star density distribution is fitted by an exponentl%'yler H.R., Weekes A.R.. 1993, Computer Imaging Recipes in C,

law of scale Iengtﬁ_?’.’l, c_orresponding to 140 pc. _ Prentice Hall, NJ
The star formation history of SagDIG has been est|matggh|ege| D.J., Finkbeiner D.P., Davis M., 1998, ApJ 500, 525
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