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ABSTRACT

Wepresentacolor-magnitude diagramol 11102 (" than 10,000 still's inthe
halo of the galaxy NGC 5128 (Centaurus A), basedon WITPC2images thirough
the Vand I filters. The position of” the red- giant branch stars is compared
withthe loci of the RGB il six Well-stll(lic(l globular clusters ana inthedwarf
clliptical galaxy NG C 185; the tip of the RGB is signalled by an observed
turn-up in thie luminosity function at / o~ 24.1: (). ] mag; this yields a distance
1110 111123 (m- M) =27.8:4 ().2 for NGC 512, distance of 3.6 4 0.2 Mpc),
i agreement witl 1 previous determinations based on the planctary nebulac
Tuminosity function and 011 the surface-brightness fluctuations technique.

The presence of an intermediate-age stellar population (~ 5 Gyrs) is
supgest ed by the Tuminosity function of the AGB stars, extending up to [ 22.6
mag (for v - 1> 2) and Mg Hnag;however,the 11111111)0° of thesestars
constrains the intermediate-age stellar population in the halo of NG C 5128 to
helessthan~ 10% of thetotal. The color distribut ion at constant 7 magnitude,
albeit affected by the completeness level of our sample, st rongly suggests amean
value of [1I'7c/1]] > 0.9 dex, possibly similar to the value found in M31, and
hngher thanthat observedin NG C 185,

Sulject headings: galaxies: stellar populations



1. INTRODUCTION

Understanding the nature of elliptical galaxies is one of the major ripe problems of
astrophysics. Baade’s surmise that thestellar population of elliptical galaxies was cquivalent
tothe stellar populationof the halo of the Milky Way was based Upon resotution of the dwar 12
clliptical galaxies of the Local Group. More recentinsiphts have suggested galaxy mergers as
the origin of these pressure supported stellar syst(ills { Toomre 1972, Schweizer 1 .994). Fither
way, {he characteristics of the stellar population remain i he proving g round for theories of
the origin of thiese galaxics.

NG (6128 is classificd ‘SO pec’s its linkage to elliptical galaxics is through its dominant
spheroid (Graham 1979); its linkage to the lenticular class is through its striking and gra-
tuitous di sk (Quillen et al 1993). Merger scenarios have heen expolored by Malin, Quinn &
Graham ¢ 1983). The galaxy’s activity provides a laboratory for gas/jet interaction (Suther-
landetal 1 993). Its proximity makes it auseful test ing ground for carly type galaxy distance
indicators (c.g. Hui el al. 1993, de Vaucouleurs ef ol 1 993).

The resolution and sensitivity of WIFPC2 on ST provide a unique opportunity to
probe the stellar population of this nearest large carly type system. We begin the study
by examining a halo field some 9 kpe South of the center ol the galaxy; the position of our
ficld is illustrated in Iig. 72 (inage taken from the STScl Digitized Sky Survey). We find a
stellar population which is in a close relation to that scen in the dwarl elipticals previously
examined from the ground (Mould, Kristian & Da Costa 1983, 1984) and to the halo of M3]
(Mould & Kristian 1986).

2. OBSERVATIONS ANI PHOTOMETRY REDUCTION

Fight CCD images of a 160” x 160 ficld in the halo of NGC 5128 were obtained on May
30. 1995 with WIPC2: four through the 19555W filter (1100, 1100, 500 and 500 s exposures),
and the other four through FSIAW (600, 600, 1300 and 1300 s exposures). A full description
of WEPC2 can be found in both Trauger ¢f al. (1991) and the instrument handbook (Burrows
(1 al 1991). Bias subtraction, flat fielding and cosmic ray removal were performed according,
1o the preseriptions of Holtzman ¢f al. (1995a) and of Peter Stetson (private communication);
the two series of four images were then averaged, in order to obtain a single image (divided
into 1 chips and rescaled to 1000 s) for cach filter. A section of the resulting I'SIAW dinage
from chip 2 in the Wide Field Camera has heen printed in g 1 (size: 407 x407). We then
viencetted the 4 frames and apphied a correction to the pixel arca accounting for geometric

distortion {(the pixel arca was rescaled to the average one. following Stetson’s convention).




A preliminary list, of stars detectedincach chip for cach filter was compiled using the
automatic star-finding algorithm in DAOPHOT: their instrumental magnitudes were deter-
mined with the reduction pa ckages AL L STA R and ALLITRAMLS (developed by Peter Stet
son) which fit a point- spread -function to cachi star. The matching program D AOMASTER
allowed us 1o discard stars detected monly one color; as well as stars whose position in the
1565 W image did not match their positionin the F81AWimage to within ().()4”. Fventually,
somell ,0()0 stars were retained (563 of them detected inchip 1, 3422 inchip 2, 3273 inchip
3 and 3827 in chip 4). We then chose several (relatively) isolated bright stars in cach chip in
order to compare the values of’ the magnitudes estimated by the point-spread -function fitting,
al gorithm in ALLFRAMIE with those obtained with aperture photometry, using an apertu ¢
radius = ().5”, corresponding to b pixelsinchips 2, 3 and 4 (Wide Field Camera), and to
I 1 pixelsinehip 1 (Planctary Camera);we verified that this calibration is consistent with
the values derived by Peter Stetson andJohn | Tollzanan (st etson, private communication).
Unfortunately, the lack of bright stars in chip Imade our calibration rather uncertain for the
PC (we estimated anerror of afew t ent 1is of amagnitude); therefore, we decided to adoy
Stetson’s zeropoints for all four chips, for 1 hesake of consistency. We also introduced a lincan
correction for the Charge Transfer Fliciency problems explamed in Holtzman ef al. (1995h):
pixelslocatedinthe 8001,11" row were assumedtobe ().04 mag brighter, whilethe 1s( row was
left unchanged. Y

I'inally, the conversion from the W PO? [light photometric system to t he st andar d
Cousins colors was 1mplemented using the coeflicients tabulated in the same paper: 1FHHHW
is roughly equivalent to V, and IS14W to [ (sce also Burrows of @l 1991). 1n detail, we
uscd the following relati nbe tween A LERANTE pslmagnitudes v and 7, and the standard
magnitudes Vo and /:

{ Ve o1 2510g(la, A By (V1) Oy (V- 1)
(1)

I= 0 20loglley,) A 7y7 (o= 1)-Cp- (V- 1)?

where 3y = 0.062, 'y = 0.027, 13, - 0.063, (7 = 0.025, andthe values of A for the
different filters and chips have been listed in Tablel; A is the sumof D AOPTHOT photometric
OsC1 (: 25). plus the zeropoint for a piven filter (z.p. = 21 724 for Vi z.p.: 20. S40” for /).
plus a gain factor (dilferent for cach chip hut ~ 0.7 ) plus t he term required to correct the
instrumental magnitudes to a 0.57 aperture radius (of ovder ~ 0.1), plus a rescaling facton

2.51og 4 (all pixel values had heen divided by four, inmitially, as explained i Holtzman
ol al. 1995D).

ATthough this is a standard correction it is unclear whether it s required for data witl

this illumination level. We vegard onr magnitndes as uncertain by 4 o, from this unknown.




3. COMPARISON WITH GLOBU I, Al CLUSTERGIANTBRANCHES

g, 2 and g, 3 display the (7, ¢ ) andthe (v, V1) color- magnitude diagrams ol
some 10,000 stars in owr field. In the (1,V - 1) plane it s casy to sce that the dominant
contribution comes from the red giant branch (RGB) stars {cf. the analogous CMDs for the
dwarl clliptical galaxy NGC 185 plotted in Lee el @l 1993a). The number density of the
RGB stars vises sharply at T =~ 24 mag for V' - T 2 1.5 mag, which probably defines the tip
of the red giant branch. The RGY tip in the C-M diagram represents the locus of the core
helium flash for stars with clectron-degencerate cores; stars will {follow the RGB during their
post-main-scquence evolution, up to the TRGB, where we expect to find a discontinuity in
the Tuminosity function.  After the helium flash, stars will at first {all onto the horizontal
branch, then move up quickly along the asymptotic giant branch (AGB). Distinguishing
bhetween red giant stars near the TRGB and asymptotic giant stars may not always be casy,
but the timescale for the evolution along the AGB is much shorter than the time spent on
the RGB; hence, the number of AGB stars observed is correspondingly lower. AGR stars
will give a relevant contribution to the stars Iving at least one mag above the RGB tip: some
of the points plotted i 1Fig. 1 and IYig. 2 may simply be misdetections due to the crowding of
our ficld, but we estimate photometric errors cannot account for all of them; we shall hriefly

discuss these stars 1 See. 1.2,

The solid Lines superimposed on the (£, V - 1) color-magnitude diagram are the giant
hranch loci of six well-studied galactic globular clusters spanning, various metal abundances
(sce Table 2). In order to place those curves on a common scale with the NGO H128 RGB
stars, we need to know the reddenings and the distance moduli of hoth NGC 5128 and the
globular clusters; for the latter, the parameters adopted here are those fonnd in Table 1X of
Da Costa & Armandrofl (1990). The reddening for NGC H128 has been taken from Burstein
& Heiles (1981), using, the 15V - 1)/ - V) velation of Dean of ol (1978); this gives
(V- 1)y = 01640 0.02 mag and Ay = 0.2240 0.02 mag. We tentatively adopt a distance
modulus (1 - M) =0 27.72 mag using, the results discussed in Hui of «of (1993); this value is
i agreement with both the distance derived from the planctary nebulae luminosity function
and the one iferred with the surface brightness fluctuation technigue. From inspection of
1M1, 2 1t appears that with the adopted modulus the tip of the RGB 1 NGO H128 has
roughlyv the same lammosity as the TRGB i the globular clusters: in other words the
distance of NGO 5128 determined by comparing the Tuminosity of the RBG tips (see Sec.

4.1) 1s consistent with the distance devived with the other two (independent) techniques.

The second relevant picce of information which can be inferred from a comparison ol
the RGBs in NGC 5128 and in the globular elusters is the metallicity distribution. For a

pgiven luminosity, metal vich stars arve redder; the relation hetween color and metallicity is




non-hincar, as we shall see 1 Sec. b.

Finally, as explained in See. 4.3, we evaluated the photometric erors: we found that the
estimales calculated by ALLIFRAMIG are not icliable (they tend to underestimate the true
(rror); thereforewe used the sta ndard technique of adding “artificial” st ars in our franes,
with random but a priori know 1 position and 1)1 ightness, and we re- ran all the star finding
algorithms on the new images. We then compared the magnitude of cach added stars as
determined by AL L FRAM IS with the value given as input. Not al] the fake stars could he
recovered, and this allowed us to plot lines in both color-imagnitudes diagrams signalling the

approximate H0% compl eteness levels (sce g, (i and g, 7).
4. LUMINOSITY FUNCTION
4.1. 'The RGB tip

The RGB tip luminosity is a reliabl e distanceindicator because its fmagnitude depends
very little upon age (sce Green ef al. 1987) and metallici ty; at least for abund ances equal o
lessthan [177(7/11] = ().7 dex(sce Da Costa & Armandroff 1990 = 1) AV)(). " From the giant
branch loci inthe (M, (V- 1)) planc derived by DAY0O, we adopted an absol ute m agnitude
LI, 2 3,98 - 0.12 mag for the tip; hence, the distance modulus of a galaxy or a cluster of

stars can be expressed by the simple relat jon:
(771 - /\’7)(; - l'] RGH - (’ 3.9 8) - A] (:)1)

In our case, we know that Ay o022 < 0.02 mag. and we only need to determine the tip
of the RGB fromthe luminosity function (117). 1 is possible in so1ne cases 10 estimate the
position of th e discontinuity in the lnminosity function simply by eye, but for distant galaxics
like NG ' 5128 large phot ometric errorstendtosmear outthe edpe; in a more guantitative
approach, one can differentiate the Tuminosity function and associate the tip 017 the RGB
to the point where the first derivative has a maxinnun (the point of steepest ascent in the

LI7Y. The uncertainty in the detection of the edee depends mostly upon the size of the bins

1 he DAYO giant branches show that for [Fe/H] > 0.7 the giant hranch tip is fainter
than specified here. Thisis due to the effects 1)1 holometric correctionin cool stars. (‘Thei
huminosities are predicted to be shmlar 1o or greater thom those of less metal-rich stars).
These effects do not bias the RGB tip distance indicator provided metal poor stars are i lact

p resent in the stellar population. They simply soften the Tuminosity lunction discontinuity.




imto which the data can be collected: m our case we can’t choose bins smaller than 0.1 mag,
m the LI owing to the photometric crror. A comprehensive analysis of this method with a
computer simulation using artificial LI%s can be found in Lee el ol (1993h) and Madore &
Freedman (1995). The solid line in Fig. 4 displays the LIY of NGC 519285 only the stars with
V- 1 > 1.b mag have been considered, i order to make the detection of the edge a little
casicr; the first derivative of the LIY is shown in 1ig. 5 (solid line). 1Mive-point simoothing was
applicd to the lnminosity function derivative with the first and last points in the “boxcar”

given half weight; three-point smoothing produced similar results,

The result we obtained is Tppap = 24010 4 0.1 mag: this gives a true distance modulus
(- M)y = 2786 0.16 mag, in agreement with the modulus determined from the planctary
nebulae lnminosity function, (me - M) = 27731 0.14 mag, and with that derived using the
surface brightness fluctuation technique, (- M) = 27.71:4 0.10 mag (Hui ef al. 1993). This
confirms the most likely distance to the galaxy 1s 3.7:1 0.2 Mpce. The value Typap = 24.0:40 0.1
mag is obtained by considering only the stars detected in PCT (see Fig, 27): they are a small
fraction (1/20) of the total number, but PC1 has a better resolution (0.046” per pixel, while
1t is 0.17 per pixel in the Wide ield Camera); 3f we assume this value 1o he more reliable.

b

the modulus will be (i -+ M) = 27764 0.16 mnag (3.6 4 0.2 Mpc).

As a test of the method used to detect the discontinuity in the LI at the tip of the RGB
we repeated the same analysis on the LT of the dwarf elliptical galaxy NGC 185, for which
the distance modulus hiad been determined with independent techmiques (Lee el al. 19934

and Lee, private communication). The trae distance modulus of NGC 5128 is now given by:

(e - M)u, NGCstes o (o= Mo waess b Irran, NG ses - R, NG 1ss

4 A NGeass - AL NGE B12s- (3)

The relative shift between the tip of the RGB in the two galaxies appears to be Alppap -

3.60-1 0.15 mag, the tip being found at 1= 203540 0.10 mag for NGC 185 (in good agrecment
with the value of 20.30 chiosen by Lee). We then assume A nae sy = - 0.38 mag. and adopt
for NGC 185 the distance modulus derived from the absolute Vomagnitudes of 151 RR Tyrac
stars (Saha & Hocssel 1990): (- Mo xGeass = 24,020 0,20 mag; this leads to a distance
modulus (10 -+ Mo nGesios = 27.8 0 0.3 mag. The first derivative of the LI for NGO I8H

1s shown in Iig. b as a dashed hne.

4.2. Stars above the RGB tip

Although the number density of starsfalls quicklvior magnitudes 7 < Fypep as expected,

a few stars are still detected at higher lnnnnosities: we found about 150 stars with /7 < 23




mag and about 50 for 1 < 22 mag, as shown in Iig. 11 and in the C-M diagrams of g, 2

and Ig. 3. We can think of three possible explanations for these stars:

a) they are simply misdetections of normal red giant hranch stars: in a crowded field
two or more stars may happen to be overlapping and may be classified as one bright star hy
ALLFRAMIE. We tested this possibility by adding to owr images some 1,000 artificial stars
fainter than [ - 24 mag and by checking out how many of them were eventually assigned
a magmtude Jower than /= 23 mag by ALLFRAMI. We conclude that photometric errors
can explain between 30% and 50% of the detections 0.5 mag above the TRGB magnitude

Hiit.

b) theyvare foreground Galactic stars. Using the star density caleulated by Reid (private
communication), we estima te th at field cont amination in our 5. 8 square arcmin ficld can
accound for up 10 20- 26 st ars with18 < 7 < 24 mag and () < \* 1 < 4 inparticular,
at most two or three of them are expected to he found with 22 <1 < 23.5 mag <l d
0 <17- [ < 4. Therefore the effect of Galactic cont aminat ion cary be neglected at ¢ hese

luminosi ties, while they can p robably explain all the stars seen at [ < 22 mag.

¢) we are detecting real NGC 5128 stars not belonging to the red giant branch. The pres-
ence of a few bright, intermediate-color stars with 1 2 23 wag and (V- 1) < 1 is consistent
with the stellay distribution in the C-M diagrams of NGC 1855 Lee of al. (1993a) sugpecsts
these are young, Population 1 stars, but it scems to us their status is not understood. One
might compare them with similar hright stars observed in the stellar constellation Shapley
HIin the LMO (see Reid cf al. 1987); in fact, stavs above the RGB tip in NGO 5128 appear
to be generally similar to those m the LMC. But m the absence of I gas or interstellar

material on the South side of the halo of NGO 5128 the analopy scems strained.
é).

L I, 6 and Fig. 70 we approximately identified the position on t he color-1 nagnitude

diagram s ol the different classes of stars discussed above.

We can infer something more about the AGH stars in NGC 5128 by plotting an (M, -
(V- Do) color-magntude diagram, as we did in Fig. 8; we adopted a distance modulus
(- M)y = 2772 mag, while the bolometric correction to the I magnitude was taken from
Da Costa & Armandroll 1990 as:

BCy = 0881 - 0243(V - )= 0920 - 0.203(V - 1), (1)

From this diagrany, and fro m the slope of the holometric luminosity hinction plotted i i<ie 9,
we see that the AGB extends up to My ~ 5 mag. Anatural exp lanation of the ~ 300
stars in the range (- Do 4)in A,y is thatavery significant fract Toll of the Still” formation
IMNGCHI28 ocem (1 just~5H Gyrs ago. Aarotison & Mould ((1980) have shown that LMC

clusters 017 ape H Ciyrreach My, 1o onthe AGB. Allowing, for the possibility that some




hall of the stars in this magnitude range may have been promoted there by confusion, w
sce that. the ratio of these stars to stars at the RGB tip is similar in NGC 5128 to its value
in M32 (Freedman 1989, 1992). O’Connell (1980, 1986) has argucd convincingly that the
age of the dominant stellar population in M32 is 5 Gyr (but see Renzini 1992). (‘'I'he current
cvent in this galaxy is presumably of much more recent origin). If the elliptical galaxy NGC

H128 formed in a merger, could this have heen its approximate date?

We can calculate the number, n, of upper AGH stars expected ina b Gyr old population
with the aid of

bl (5)

(Renzini & Buzzoni 1984) where Ly is the visual hininosity of the population and 1 is the
lifetime of stars in this interval on the AGB. The Tuminosity sainpled can be estimated from

the surface photometry of van den Bergh 976 Assuming he average surface brightness

s iy o= 23.0 mag/arcsec?, we obtain Ly T 107 Lg for the arca sampled.  Adopting
I and - 4.5 1m0 Mg

(Renzini 1978), one predicts 1500 stars. This would constrain a burst of s.ar forma jon rom

b= 3x 10 and £ 0.7 x 10% years for the hall magnitude hetween

a merger to add only ~10% to the pre-existing stellar population.

Morcover we cannot rule out the hypothesis that these upper AGB stars represent a
igh metallicity tail of e distribution, which in some way, possibly a low mass loss rate,

ascend the A 33 like a younger population.  Stars with M., 5 are obscrved in the

nuclear bulge of the Milky Way (‘Terndrup el ol 1990), although these stars may themselves
be intermediate age (Holtzman ¢l al. 1992).

I summary, AGB star counts scem to push the major epoch ¢ f star formation in NGC
5128 back carlier than & Gyrs ago, although unknown mass loss / netallicity dependences

allow a great deal of flexibility to the model maker.

1.3. Jompleteness

The ADDSTAR task of DAOPHC * proved 10 be a powerful tool for estimating the
completeness of our sar ple and the photometric error as a hinction of magnitude. We added
!

D00 stars on cach of  1e W PC2 chips both in i < he Jimages wi roandon

position (but comcident in Hoth filters) and random niegnitudes in the range 220 < 1 <275

< Vo< 280 mag. (it is ¢S 5 verinv the completeness level is 1 for stars
p .

brighter than /= 225 mag and V= 205 Jnd is 0 for stars Tainter than [ = 275 niag,

mag, and 23,

and Voo 280) The new frames contamenge all th real plus the fake stars were then

rin through the same routines (DAOPHOT. ALLSTAR. ALLIFRAMIC. DAOMASTER) in




()

order to produce a new list of stars and respective magnitudes; this was then compared
with the original hst of artificial stars (from which we subtracted all the stars falling in the
vignetted avcas of cach tmage). The ratio hetween the initial and the final number of added
stars allowed us to determine the completeness functions at cacli magnitude, as shown in
Fig. 10; we applied these curves when we determined the color (henee also the metallicity)
distribution at fixed values of 1 (see Sec. b} A Timitation of the ADDSTAR task is the fact
that stars arce created with the same point-spread-function which is then used as a template
to detect them; in other words they are probably slightly casier to find than real stars, and

the completeness level may be a little overestimated.

The artificial stars experiment also helped us determine the photometric errorsin Iy /
and V [ as a function of magnitude; t he original magnitudes were compared with the PSE
magnitudes derived by ALLFRAM I, and the vesulting error bars arve shows v in g, 2 and
I1g. 3. Systeimatic errors begin to aflect the data ncar or below the 50% co mipleteness level,
whiere only stars with positive fluctuations i their Tuminosity are detected. Occasionally,
crrors larger than 1 mag 0CCIN due to an overlapping of stars in our crowded field; t his
explai ns only m part the large number of stars found above the TRG B; besides, this eflect
is morc evident in the 7 magnitude, and sue b misdetected stars are more freq ue ntly found
atveryred (“0101°S.”

5 METALLICITY DISTRIBUTION

The color dispersion in the magntude below the RGB tip s large and real and i s
naturally explained by a range mnometallicity in this halo sample. AU 1 = 24.4 mag the colon

dispersion is 02 0.54 mag; t hemeasuringerror in colov is o o~ 0,15 mag,.

The relation between the mtrinsie color of the RGB and the metal content of its stars

can be approximated by (sce Da (ost a & A v nandrofl 1990):
[17(/11] 10060 17.0 o s A9V o al”, (6)

where (Vo 1o 5 is the color of the RGB at M, = 3. 0¢ 1 mag below the RGB tip. The
relation is valid for - 2.2 < e/l < 0.7, Altcrnatively, for the same range of metal

abundan ces we canadoptthe relation:
[(Fe/H] = - 12,6104 126000 - D)on s 3331V - Do ss)?s ()

derived by Lee e al. (1993a). where we delined (V1) 5 as the intrinsic color of the RGB
half amag below the tip; this relation 1s more nseful 1 our case, hocause of the Jow Tovel ol
(‘01111 plet.encssallecting onrdataill 7 ~2hmag,




In Fig. 11 we show horizontal cuts across the RGB at three such magnitudes after cor
rection for completeness. These distribution functions in turn constrain the metallicity dis-
tribution function dn/d[Fe/H]. We find that over the range (1.5, 0.5) in [I'e/H] du/d|Fe/]
Is a rising function, although only for /- 212 do we have a sample of stars with [Fe/11] >
~0.7 and completeness > 50%. We conclude that the mean value of [Fe/1] exceeds 0.9 i
2.0 and 24,8 which

s corrections of a Tactor of (wo

this halo field in NGC 5128, conscrvatively disregarding samples at [

require mean values exceeding - 0.75, hut relv on completene

or morc,

We note that Mould & Kristian (1936) usng simi ar technigues found Fe/H] > 0.6 for
their halo field in M31. 1f the halo metallici ¥ /i osity relation is a guide (Da Costa &
Mould 1988), thes

fuminous galaxies with My ~ - 21,
bl

> relatively high metallicity values may be characteristic of e halos o

6. < ONCLUSIONS

The main conclusions we can derive fror the present work are:

1) the distance modulus for NGC 5128 inferred from the luminosity of the tip of the
red-giant branch is in agreement with the values previously determined using the planctary
nebulae Tuminosity function and the surface brightness fluctuation; for NGO 185 it is also

This is

m agreement with the distance derived from the luminosity of its RR Lyrac stars
a further indication of the reliability of the TRGB method, extensively discussed in Madore
& Ireedman (1995).

2) we notice the presence of bright stars. bhow h-n (V- [) - 15 bright, bluc stars have

also been observed in the dwa of ellp T-al NGCISH by Lee of al, (1993a).

3) on the other hand, the observed number of AGB stars in (he range  h < Al <
mag (well above the RGB Lip) constrans an cpisode of star formation in conscquence of a

merger to add less than about 10% to the pre-existing stellar population: the major cpocl

of star formation was probably arlier than 5 wrs ago, although large neertaintios remain

im the evolutionary models.

4) Timally, the position of the red-giant branch in the (M diagram implics a mean value
of [Fe/1] higher than - 0.9 (quite Targer than the mean metallicity

in NGC 185): relatively
high metallicity values have previously heen found ina halo field in M31. The crowding of

our field (causing large photometric error) and. above all. a completeness level falling helow
the 50% limit already a | mag below he i ol the RGB are the main sources of uncertainty

nour analysis.
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lter el W13 Wl

V 0.967 -1 0.018  0.958 4 0.009  0.950 :1 0.009 0.973 -1 0.011
1 1.861 40,017  1.823 4 0.011 1.842:4 0.009 1.820 . 0.013

Table 1: Value of the adopted zeropoint = for the different fil ers and chip

Cluster of I My e

NGC 7078 (M h) -1.095

NGO 6397 -3.7G5H
NGC 7089 (M2) -4.03H
NGC 6752 -3.948
N 1C 1851 1.02
NGC 101 (17 Tuc) 4.039

Table 20 Galactic globular clusters adopted lor a comparison with NGC 5l
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I, 1 Position of our field in the halo of NGC H128: image from he STScel Digitized Sky
Survey; size: 20" x 20,



Fip. 2. e of a 107 107 eld i the halo of NGO A28 taken witl) W2 ol he
WEPC? throueh the infrared Dlter FSTINS e

rav-subtracted.

ave has already heon bias and commnie




18

o
N

N
w0

[aS]
ol

o
J

Ig. 3. (Color-Magn tude diagram in the (1.1 - 1) plane for about 10.000 stars in the halo
of NGO H128. The mcan photometiic error at various magnitudes has heen deternmined by
using the ADDSTAR task of DAOPHOT. The solid curves are the loci of e grant branches
msix globular clusters studied by Da Costa & Armandroll (1990); Tromi the lelt 1o the right,
they are M1H, NGC 6397, M2, NGC 67h2. NGO 1851, 47 Tuc: see the text for the adonted
values of reddening and modulus.
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