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Abstract. We constructed the composite Luminosity Functioal. 1996), but the value df/* is almost one magnitude brighter.
(LF) of cluster galaxies in theg, r andi bands from the photom- To our knowledge this composite cluster galaxy LF is the only
etry of a mixed (Abell and X-ray selected) sample of the corese obtained in a red filter from CCD imaging.

of 65 clusters, ranging in redshift from 0.05 to 0.25. The com- Valotto et al. (1997) have computed the cluster galaxy
posite LF has been obtained from complete samples 2800 luminosity function in two cluster samples. Galaxy mag-
galaxies in the magnituderang@3 < M < —17.5(—18in¢). nitudes have been obtained from the Edinburgh-Durham
Cluster membership has been determined on the basis of coBputhern Galaxy Catalogue (Heydon-Dumbleton, Collins, &
color plots for each cluster and the resulting outlier counts haMacGillivray 1989), and are thus; magnitudes. All clus-
been checked against field counts in the same bands. We ferd lie atz < 0.07 and the limiting absolute magnitudes are

that the galaxy density of the environment determines the shage = —17.5 and M = -—18.5. For the total sample, the
of the LF, in the sense that bright galaxies are more abundanbést fitting Schechter function ha\slg‘j = —21.5+£0.1 and
dense clusters. a = —1.4 £ 0.1. There is marginal evidence that in poor clus-

ters galaxies have a flatter LF.

Key words: galaxies: clusters: general — galaxies: luminosity Finally, Lumsden et al. (1997) derive the galaxy LF in the
function, mass function range—22.5 < M,, < —19.5 from a sample of 46 clusters
drawn from the Edinburgh/Durham Cluster Catalogue (Lums-
den et al. 1992). Cluster redshifts vary from 0.07 to 0.16. The
composite LF is derived from 22 of the richer clustersin the sam-
ple and has Schechter best fit parameAég‘;s, = —21.66+0.02
The study of the galaxy luminosity function (LF) in clusteranda = —1.22 4 0.04. Differences in the galaxy LF between
has at least two purposes: (1) to look for differences in the Idfiferent cluster subgroups are found to be weak.
of the different clusters, according to their different dynamical These recent results suggest that galaxy cluster LFs are
status; (2) to compare the galaxy LF in clusters and in the fiekieeper in the blue than in the red and that their characteris-
and thus to study the influence of the environment on the gloli@lmagnitude is brighter than in the field, by approximately one
statistical properties of the galaxies. magnitude in the red (Gaidos 1997 cluster LF with respect to

The first cumulative cluster galaxy LF dates back to 19716n et al. 1996 field LF), and by approximately half a magni-
(Schechter 1976). Later, Lugger (1983) found that the averagele in the blue (Lumsden et al. 1997 and Valotto et al. 1997
LF of 9 clusters was well described by a Schechter functiafFs with respect to the ESP field LF (Zucca et al. 1997)).
with parameters/;, = —22.74 +0.10 anda = —1.27 £ 0.04 In this paper, we make use of the multicolor photometric cat-
in the magnitude range24.5 < Mpr < —20. Here and in the alog of Abell ancEinsteinMedium Sensitivity Survey (EMSS)
following we adoptH, = 50kms~! Mpc~! andgy = 0.5. All  clusters of galaxies described in Garilli et al. (1996) to derive the
absolute magnitudes have consequently been converted todiv@posite galaxy LF in the, r andi passbands. We must stress
long distance scale. that the available cluster imaging is restricted to areas of size

Gaidos (1997) constructed a galaxy LF from R imaging @fose to the cluster cores. The paper is organized as follows: in
20 Abell clusters and also found that it is well described bySect. 2 we describe the cluster subsample, summarize the pho-
Schechter function with parametevs;, = —22.63+0.11 and tometric technique and discuss the background subtraction; in
a = —1.09 £ 0.08 in the magnitude range24.91 < Mpr < Sect. 3 we illustrate the method used to construct the composite
—18.91. Clusters had redshifts in the rang®6 < z < 0.25. LFs; in Sect. 4 we present the multicolor LFs obtained for the
Gaidos’ composite galaxy cluster LF has a slope similar to thstal sample and for the different cluster subgroups in which the
field LF derived from the Las Campanas Redshift Survey (Lin sample can be divided:; finally, in Sect. 5 we discuss our results
in the light of the recent LF determinations in clusters and in
the field.

1. Introduction
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2. The data

2.1. The cluster sample

The cluster sample used in this work was presented in Table s 1
and 2 of Garilli et al. (1996). In the present work, we excluded 1
2 clusters (A175 and A410) because their color-color diagrams
are anomalous and spectroscopy of a limited number of galaxies
in those fields (Bottini et al., in preparation) points to a high
background contamination. Three fields, respectively in A1785, . |\
A272 and A439, were also excluded from the present analySis
because their images are shallower than the average (cf. Table 2
in Garilli et al. 1996).

Finally, galaxies are extracted from 65 clusters, 44 of which
are Abell clusters, while the remaining 21 are X-ray selected
clusters from the EMSS catalog. The cluster redshift range is
0.05 < z < 0.25. The average area covered by the CCD images
of each cluster has a radius ©f 350 kpc, but with important
variations from cluster to cluster, ranging from90 to ~ 650 05
kpc.

o+

Fig. 1. A typical cluster color-color diagram used to establish cluster
2.2. Galaxy photometry membership (see text). Filled dots: cluster member galaxies; starred

- . - symbols: background galaxies; open circles: galaxies excluded from
The original photometric catalog from Garrilli et al. (1996) Waﬁ]embership because too blue or too red in ¢ for their g — r color.

not produced in a fully automatic way. This has some draw-

backs when a precise computation of the completeness limit is

required. Therefore, we have run SExtractor (Bertin & Arnouts not large enough, flanking fields are obtained from where
1996) on the originalimages, and have compared the results wihinfer the local background. Our data do not allow us to fol-
the original catalogues: the two catalogues are virtually undigw any of these procedures. However, we have data in three
tinguishable, but for the very faintest objects. Magnitudes in tligferent filters and thus we can exploit colors to remove from
g, r andi bands have been computed within 10 kpc radii. Theach cluster photometric catalog the galaxies with colors not
choice of a metric aperture magnitude assures the correct cenatching the expected ones at the cluster redshift. The method
putation and comparison of galaxy fluxes and colors in clustges. Garilli, Maccagni & Vettolani 1991, Garilli et al. 1992) as-

at different redshifts. To allow for comparison with other worksumes that the colors of normal galaxies can be well predicted
(see Sect. 5), isophotal corrected total magnitudes in t@r  in this redshift range and therefore galaxies with colors different
have also been computed. Given the spreadafour cluster from the expected ones are interlopers. We followed a proce-
sample, k-correction must be applied to get consistent absolgige which is best illustrated on the basis of Fig. 1. For each
magnitudes. K-corrections depend on spectral type, which,ciister, we plot all galaxies brighter tham;,,, (as defined in

the zero order, can be assimilated to morphological type. Rediect. 3.1) in they — 7, r — i plane. We define and draw the
able morphological classifications cannot be derived from osifaight line (linea in Fig. 1) with angular coefficient defined
images, but for the brighter galaxies. A possible approachb the k-corrected colors of ellipticals and spirals (Frei & Gunn
to assume a morphological composition and apply statistigao4), offset to match the colors of the three brightest galaxies
k-corrections. In our case (small central areas-éf50 kpc ra- in the cluster field (assumed to be ellipticals) in order to take
dius), the morphological composition is highly skewed towargsto account the possible color shift with respect to the Virgo
early type galaxiesi0% of E+S0 galaxies, Dressler etal. 1997)¢olor-magnitude relation (Garilli et al. 1996). In the same way,
Moreover, the peak of the redshift distribution iszat- 0.15, we can compute the expected-  color of ellipticals: linec
where differences in the k-corrections between ellipticals apglthe perpendicular to line passing through this point, and
spirals are at most 0.1 mag in th@and. Thus, we chose to aprepresents the reddest color beyond which we do not expect to
ply the ellipticals k-corrections (taken from Frei & Gunn 1994find cluster galaxies. To take into account both dispersion on

to all galaxies. the expected colors of ellipticals and statistical errors in our
data, we compute the distance from linef all galaxies with
2.3. Background subtraction anr — 4 color within 3¢ of line a and redder than line. The

dispersion of these distances, combined with the expected dis-
In the most recent works, background subtraction is performgéksion in they —  colors of ellipticals, assumed to be 0.05
by counting galaxies in annuli around the cluster positiomgag, summed to the expected colors of ellipticals, defines line
and statistically Subtracting the field contribution to the C|U%‘: all ga|axies redder than this value are rejected_ As pointed
ter galaxy counts. Alternatively, when the detector field of viegut in 2.2, we do not expect many spirals in our fields, not to
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Fig.2. The area covered by the cluster fields as a function ofrtherig, 3. The » band galaxy counts derived from non member galaxies
completeness magnitude. The area gently drops for<m21, then sejected on the basis of the color-color plot of each cluster. Errors are

decreases abruptly. 1o Poissonian errors over the number of background galaxies in equal
area magnitude bins. The continuous straight lines are the field counts

o obtained by Neuschaefer & Windhorst 1995, where we have considered
mention irregulars. On the other hand, we can have some cgfickground fluctuations on the order of 15%.

tamination from foreground field galaxies. Depending on their
redshift, these galaxies will be found in the bluer part of the
diagram. A way to get rid of most of these objects without artinagnitude bins are not constant. Fig. 3 shows the background
ficially depleting our clusters of all the spirals they might havepunts in magnitude bins of constant area, obtained with the
is to compute the minimum expectéd g — r) between spirals color-color method outlined above, compared with the expected
and ellipticals at the cluster redshift (Frei & Gunn 1994), anzbunts in the: band on the basis of the Neuschaefer & Wind-
draw lineb perpendicularly to line at that point. All galaxies horst's (1995) data. According to these authors, field count fluc-
bluer than liné have a high probability of being interlopers anduations over areas on the order concerning us-até%, and
are therefore rejected. Finally, we compute the robust averdbis is represented in Fig. 3 by the boundary of the strips around
distance of galaxies from line, combine it with the intrinsic the expected value. Errors on our data points (which have not
color dispersion and determine lingande. All galaxies lying been rebinned) are Poissonian. Inspection of Fig. 3 shows that
outside the horizontal strip defined by linéande are rejected. the background counts we obtain are fully compatible with the
We then checked the reliability of this method, applied tfield counts of Neuschaefer & Windhorst (1995) up to#21.
fields covering the cluster cores, by comparing the results baip to m. = 21.5, our counts are still compatible, albeit with
with spectroscopic measurements and with the field counts ablarger scatter, while beyond this magnitude the color-color
tained in the same photometric system by Neuschaefer & Windethod (applied to these specific fields) probably underesti-
horst (1995). Bottini et al. (in preparation) measured the reghates the background counts. More quantitatively, in order to
shifts of 153 galaxies (m< 20) in several of our sample clus-perfectly align our background counts to the Neuschaefer &
ter fields. For 147 galaxies (96%), the assignment based onWi@dhorst’s (1995) ones, we should subtract 26 more galaxies
color-color technique described above is spectroscopically cgh69 have already been considered background) out of a total of
firmed (132 cluster members and 15 background galaxies). &9 in the magnitude bi2al.0 < m, < 21.5, 54 more galaxies
erroneously included 4 galaxies (2.5%) and we lost 2 galaxids3 have already been considered background) out of a total
(1.5%). We can therefore conclude that the adopted color-cotir238 in the magnitude bial.5 < m,. < 22.0, and 29 more
background subtraction method gives quite satisfactory resgedaxies (35 have already been considered background) out of
for m,. < 20. The comparison with the Neuschaefer & Winda total of 80 in the magnitude bi22.0 < m, < 22.5. Note
horst (1995) field counts is less straightforward because of that, in the brighter magnitude bin, the difference is on the same
varying completeness limits in our fields and consequently ofder as the background fluctuations.
the variation of the surveyed areas as a function of the magni- Because of the complexity in the construction of the com-
tude. Fig. 2 shows the total surveyed area as a function of fiesite luminosity function and of the different limiting magni-
r completeness limit magnitude of the cluster fields. Note thtatde of each cluster catalog, it is difficult to foress@riori
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Fig. 5a and b.Aperture absolute magnitudé4.) completeness limit
Fig. 4. Determination of the completeness magnitude limit in a fixegs a function of redshifi and as a function of richnebgor the whole
aperture given a detection limit (see text) for one of our cluster fieldsample of clusters.
The completeness limit is given by the intersection of lineith the
lower envelope of the locus of the detected galaxies.

cell and any other magnitude has a certain scatter, which de-

pends essentially on galaxy profile. In Fig. 4, lmeepresents
how the derived luminosity function is affected by an incorreghe limit in the detection cell, while linb is the linear relation
background subtraction in the faint magnitude range. In ordggtween the magnitude within 10 kpc and the flux within the de-
to assess the influence of the uncertainties in the backgrouagtion cell (plus and minuksr, dashed lines). If the intersection
subtraction on the LF shape, we derived the cluster comp@gtweena andb (dotted line) were taken as the completeness
ite LF from 3 different catalogs. The first one is limited tgimit in the metric aperture, it is evident that any galaxy falling
m, = 21, where both spectroscopy and comparison with fielfl the hatched area would not be detected even if brighter than
number counts confirm the reliability of our background sulthe completeness limit. These “lost” galaxies become more nu-
traction procedure. The second one is limited to #1 21.5, merous as the dispersion on liaéncreases, and represent the
where our field counts still agree withir with the Neuschae- |ow surface brightness population. This bias is minimized if, as
fer & Windhorst (1995) counts, and, finally, the third cataloge did, the dispersion arourus taken into account, i.e. if we
includes all the assumed cluster galaxies. assume the continuous line as the aperture magnitude complete-
ness limit.

Fig.5 shows the distribution of absolute magnitudes to
which our final cluster galaxy catalogs are complete. There is
In order to construct the luminosity function, we need to evaluate trend as a function of cluster richness (b), while a slight trend
two more quantities: the completeness magnitude limijt,,,, with redshift is present (a). Fig. 5 (a) shows that orly 0% of
and the crowding correction. the clusters in our sample have completeness limits fainter than
M, = —17.5 and that none of the higher redshift clusters has
a completeness limit fainter thawl, = —18. For theg and:
catalogs, completeness limits for the various clusters have the
Usually, the magnitude completeness is measured through shene behavior. Thus, the LFs we will derive can be considered
detectability, as a function of the magnitude, of model galaxiespresentative of the cluster sample for magnitudes brighter than
which mimic the two-dimensional surface brightness distribw{,, = —17.5, M, = —17.5, andM; = —18, with thecaveat
tion of real galaxies. In this work, we followed a slightly differthat in the fainter bins galaxies are mainly drawn from clusters
ent approach: we estimated the completeness magnitude limigs < 0.15.
the magnitude at which we begin to loasal galaxiesbecause
they are fainter than our brightness threshold in the detecti
cell.

The detection limit is set on the magnitude in the detectidin object, to be detected, must satisfy two conditions: its mag-
cell. The correspondence between magnitude in the detectidtude in the detection cell must be brighter than a given thresh-

3. Construction of the composite luminosity function

3.1. Completeness

. Crowding correction
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old andthe magnitude contrast with respect to the surroundin@gble 1. Full sample: LF best fit Schechter parameters
must be above a given threshold. This second requirement is

necessary to avoid multiple detections in case of resolved strpge, g filter M*
tures in the objects, or of noise fluctuations in the halo of larggiting
extended objects. When running SExtractor on our fields, thigignitude
contrast was set at 5.7 mag. Therefore, objects with central sur=

face brightness more than 5.7 mag fainter than the one in wh

they are embedded are not detected at all. Since our gala>§|f:6
of lowest central surface brightness are scarcely 5.7 mag fainter

o XZeqld.0f.

<

—21.3940.10 —0.8779:19 2.56/10
—21.36+0.10 —0.84+0.08 2.48/10
—21.3240.10 —0.82752%  2.99/9

< 0=

than the central surface brightness of bright cluster galaxies, thés® 9 —21.02£0.10 —0-87}:§1§;§ 2.23/10

correction is expected to be negligible for all our measurements;8 g —20.97+£0.10 —08220,,  1.84/10

as we Verified tO be the case. 213 g —20.99 £ 0.10 —0.8370'12 137/10

22.4 i —21.6710%  —0.8751%  2.33/10

. , 21.1 i —21.6275 %5 —-0.8310:0%  1.84/10

3.3. The luminosity functions 20.6 i —21.59+£0.10 -0.80+0.10 1.75/10

In most of our clusters there are top few ggIaX|es to determipe o o _92.21+010 0974005 2.16/10
accurately the shape of the luminosity function. On the contragy, 5 - —22.19+010 —0.96+0-07 232/9
the total number of galaxies in all the cluster sample would alloyy g o _22.161)‘0?15 _0.951)‘8?07 2.72/9

an accurate evaluation of the composite LF. The most straight .
forward way to construct a composite LF is to add the singldSoPhotal magnitudes
cluster LFs down to the brightest completeness magnitude, or

to some other appropriate limit. Obviously, the absolute magt the limiting magnitude, the signal to noise ratio is still15.

nitude range of such an LF will be limited by the shallower ofhe prightest galaxy in each cluster has been removed from the
the cluster magnitude limit, which, in our case, would lead ¥ytalogs.

an inefficient use of the available data.
Following Colless’ (1989) formulation, we constructed the
composite LFs by combining the LFs of all clusters accordirfy Results

to: We first derived the composite LFs in each filter from each of
N — 1 Z Noow, the apparent magnitude limited galaxy catalogs (see Sect. 2.3).
Gy e Magnitude limits in they and: bands have been estimated fol-
7

. o ] lowing the same criteria used for théband, i.e. compatibility
whereN.; is the number of galaxies in thiéh bin of the com- |eye|s with the field counts of Neuschaefer & Windhorst (1995)
posite LFm; is the number of clusters with limiting magnitudgy, the respective filters. The results of the fits with a Schechter
deeper than thgth bin, N;; is the number of galaxies in thefynction are given in Table 1. For thefilter, we also give the
jth bin of theith cluster, ando; is the weight of each cluster, yggts of the fits when absolute magnitudes are computed from
given by the ratio of the number of galaxies of itlecluster to he corrected isophotal magnitudes. As can be seen, the deter-
the number of galaxies brighter than its magnitude limit in alination of the Schechter parameters is rather robust against the
clusters with fainter magnitude limits. catalogs used. Differences are always within In the follow-

Our,way of constructing the composite LFs differs fron},g \ve choose to adoptthe Schechter parameterization obtained
Colless’ (1989) only in the way the weight of each contributingom the catalogs limited in apparent magnitudes fo-21.5,
cluster is computed. In order to make use of all our data base,rwg — 21.8, and m = 21.1, which represents a fair compro-

weigh clusters on the number of galaxies in an adaptive Mafise hetween number of galaxies and correctness of background
nitude range in order to cope with the varying cluster richnegg nts estimate.

and surveyed areas in our sample. _ ~ Fig. 6 (top to bottom) shows the composite luminosity func-
The formal error of the composite LF is computed accordingyns in thei, r andg bands (metric aperture magnitudes) ob-
to: tained from the catalogs limited respectively to 21.1, 21.5 and
1 ) 21.8 mag, together with the 68 and 90% confidence levels for
ONej = m; Z Nijw the M*, anda parameters resulting from the fit of a Schechter

function to the binned data. The normalization is arbitrary. It
The finalr band complete cluster galaxy catalog respectivelgust be noticed that, although the Schechter function is a fair
contain 2265 galaxies, 2154 of which are brighter than-m representation of the composite LF in all three bands, the quality
21.5 and 1971 are brighter than.m= 21. Completeness limits of the fits is rather poor, several points lying more tharfrom
have been evaluated independently in each filter, and sincetladl best fit value.
galaxies brighter than the detection limit in one filter have also To search for differences in the LF depending on cluster
been detected in the otherfilters, our catalogs are complete toghgperties, we have subdivided our data in various ways: galax-
respective magnitude limit independently of the galaxy coloiigs in clusters at < 0.15 and atz > 0.15, galaxies in rich
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B S A ‘ Lo . : logs for which the LFs have been derived
R4 R Mfgo -8 -186 -1 0(70‘8 —0.6 were limitedtom = 21.1, m,. = 21.5,
8 and m, = 21.8.

(R > 2) and poor (R 1) clusters (where all EMSS clustersTable 2. Subsamples: LF best fit Schechter parameters
fall in this latter category), galaxies in X-ray selected (EMSS)
. . S 2
and in optically selected (Abell) clusters, galaxies in early typsgI bsample e N Miiit Xm?
(Bautz-Morgan types | and I-Il) and later type clusters, an d.o.f.
galaxies indenseandlooseclusters. The latter subdivision hagoor clusters  —21.21 +0.10 —0.80+0.10 —18.5 2.28/7

been obtained by assuming that all clusters are described biglaclusters ~ —21.20703)  —0.57+£0.10 —18.5 1.32/7
King (1962) profile looseclusters  —21.50 £0.20 —1.067915  —18.0 1.80/8
g denseclusters  —21.19+0.10 —0.59 +0.10 —18.5 1.63/8

_ 0
S(r) = 1+ (r/ro)? Abell clusters  —21.37+0.10 —0.81759%  —18.0 2.83/8

EMSS clusters —21.1140.20 —0.82+0.20 —18.0 1.43/8
where we set. = 250 kpc. We then computeg, by integrating

, , , ) ' BMI, I-Il —21.271520  —0.82701%  —18.0 2.83/8
the radially symmetric profile over each cluster field of viewy, | .y _21.44<E§j<§§ _0‘79E§:(11)§ 180 173/8
and by equating it to number of galaxies brighter thidn = +0'20
—20.1, roughly corresponding to the magnitude limit utilized > 0-15 —21.20+£0.20 -0.577573, —19.0 1.52/6

i : 4+0.20
by Dressler (1980) to study the morphology—density relatioh.< -1 —20.98Z,30 —0.58£0.15 -19.0 1.75/5

Clusters have then been divided iftmse (S, < Sgedion)

anddense(Sy > Spedian) subsamples, whergfedian = 74

galaxies Mpc2. The averagé, values of the two groups differ 5. Discussion

by a factor 2. The composite LFs for the subsamples have been

constructed in the same way as for the total sample. Letusfirst consider the LFs of cluster galaxies in the three bands.
We cannot search for the behavior of the LFs depending As can be seen from Fig. 6 (see also Table 1)gtheandi LFs

cluster velocity dispersion, as this parameter is missing for masibstantially have the same shape. The magnitude shift*of

of our clusters. corresponds to the mean color difference of early type galaxies
Table 2 shows the results obtained by fitting a Schechtarclusters. The best fitting Schechter function shows a tendency

function to the data subdivided into subsamples. to underestimate the number of galaxies at luminosities around
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does not change. The difference, though (see Fig. 7), seemsto be
due more to a higher ratio @ff* galaxies to fainter ones in rich
clusters with respect to poor ones, rather than to a steepening of
| the poor cluster LF. This same type of difference is enhanced
- when considering the LFs of cluster galaxies in tdemseand

. loosesubsamples. Fig. 8 shows the LFs of galaxies in loose and
] dense environments in the three bands. The Schechter fits are
7 quite poor in some cases, especially for grendr band LFs of
thedensesubsample, and for theband LF of thdoosesubsam-

ple. Galaxies in loose environments show similar LFs (with the
expected color shift) in all three bands. In order to quantify the
difference in the LFs aflenseandloosecluster galaxies, we can
consider the probability of finding a galaxy brighter thaf0

Log(N/mag)
|
\

sl ®  rich clusters |  mag (-19.5 in the g band). This probability is always 30%
_— 1 higher indenseclusters. Thus, the density of the environment
- O - poor clusters | is a factor which correlates with the galaxy luminosity over a

1 wide range of wavelengths. Not only are cDs found in clusters
i | | | 7 and nowhere else, but bright galaxies in general are more likely
‘o o2 50 18 —1s tobefound indense cluster environments. Qualitatively, we can

M, assume that, at some stage of cluster formation, the dense en-
Fig. 7. Composite cluster galaxy LF in theband for the rich (Abell Vironment stimulates merging or accretion phenomena and the
richness class 2 (data points: filled dots: best fit Schechter functionformation of more luminous and, perhaps, more massive galax-

continuous line) and poor clusters (data points: open circles; besi€$. As already discussed by Lugger (1989), itis notimmediate
Schechter function: dashed line). Each LF has been normalized tot®dliscriminate among the several phenomena known to occur

sum of the number of galaxies in each bin. in clusters (merging, tidal stripping, morphological composi-
tion, infall, subclustering), and which could be related to the
M, = —21 and fainter thanM,, = —19, while it overesti- density parameter. We believe that real progress could be made

mates the number of galaxies with intermediate luminositid®/ investigating galaxy samples in well controlled density en-
Quite some time ago, Oemler (1974) found slight differenc&g§onments with photometry extending into the near IR, so that
between the LFs of spiral rich and spiral poor clusters. IntBe mass distribution can be studied as well.
sample of 8 clusters, Oegerle & Hoessel (1989) found that the We find no evidence of an influence of the dynamical State
faint end of the LFs varied between —1 and —1.25, while Of clusters on their galaxy LF: early and late B-M types show the
the dispersion of\/* was only 0.24 mag. Previously, Luggeisame LF, as do Abell and X-ray selected clusters. We are thus
(1986) had concluded that the LFs of the 9 clusters she studi@d to believe that the cluster evolutionary stage or the selection
formed a rather uniform sample. At the same time, Sandagéterion are factors with little or no impact on the galaxy Iu-
Binggeli & Tammann (1985) decomposed the LF of the VirgBlinosity, or better, they are not primary factors in determining
ga|axies into several morpho]ogica| components fit by differeﬂ.’te Iuminosity distribution of the constituent galaxies, at least
functions, and recently Biviano et al. (1996) showed that ti§é the giant population in their cores.
Coma cluster LF is better fit by a Gaussian and a Schechter The cluster galaxy LFs we obtained in thdand can be
function, dominating respectively at the bright and faint end. girectly compared with the one obtained by Gaidos (1997) and
the general rule is that different cluster LFs are fit by differeffie determinations of the LFs measured in the field (apart from
Schechter functions or by a combination of Schechter and oti@gtormalization factor). For this and the following comparisons
functions, it is to be expected that a composite LF would not B& use the corrected isophotal magnitude instead of the met-
nicely fit by a single function. As also Gaidos (1997) noticed ific aperture magnitude (see Table 1). Furthermore, we assume
the composite LF he derived, the Schechter function remaingia = mr(xc) + 0.33. Ourloosecluster galaxy LF matches
fair representation of the data, but the improved statistics witRry well Gaidos’ LF (the fit with a Schechter function is strik-
respect to earlier works shows that the underlying hypothesid@@ly similar, see also Fig. 9). Of course, thenseeluster galaxy
the universality of the cluster LF should probably be abandonéd: differs from Gaidos’, since it shows a flatter faint end slope
The cluster morphological mix and the morphology—density rand an excess of bright galaxies. While our results confirm Gai-
lation (Dressler 1980) should give rise to LFs with differerflos’ value ofM* in clusters, they also show that this value, or
shape when subdividing a sample between galaxieteitse better, the LF shape, is dependent on galaxy density.
andloosecluster environments, as Lugger (1989) found when In the field, where galaxy density is lower, there are four
constructing the LFs of the inner and outer cluster regions. recent LF determinations in th& band: from the LCRS (Lin
Inspection of Table 2 shows that the poor and rich clustgf al. 1996), the CNOC1 redshift survey (Lin et al. 1997), the
LFs, in this case limited td/, = —18.5, the magnitude of Century Survey (Geller et al. 1997) and the ESO-Sculptor red-
the shallower subsample, differinat more thario, while A/*  shift survey (de Lapparent et al. 1997). In Fig. 10 we plot the
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Fig. 9. The composite LF ofoose anddense clusters compared with Fig. 10. The compositdoose anddense cluster galaxy LFs we ob-

the one obtained by Gaidos (1997) (long dashed line). Note thatt@ined compared with recent determinations of the galaxy LF in the

this case we used corrected isophotal magnitudes and not aperfigld in the R band. The cluster galaxy LFs have been normalized at

magnitudes. M™ (corrected isophotal magnitudes) to the average ofithealues
given for the four field LFs.
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four field LFs together with our cluster LFs data points normatolless M., 1989, MNRAS 237, 799

ized atM* to the average of the* values given for the four de LapparentV., Galaz G., Arnouts S., Bardelli S., Ramella M., 1997,
field LFs. Theloosecluster galaxy data points are rather well The Messenger 89, 21

described by the ESO Sculptor and the CNOC1 LFs, but rigfiessler A., 1980, ApJ 236, 351

so well by the Century LF and even less well by the LCRS LEBressler A., etal., 1997, ApJ 490, 577

which show a lack of bright galaxies. Thensecluster galaxy Frei Z,, Gunn J.E., 1994, AJ 108, 1476

NP . - aidos E.J., 1997, AJ 113, 117
LF is dissimilar from any field galaxy LF, asitis to be expectegariIIi B.. Maccagni D., Vettolani G., 1991, AJ 101, 795

if the LF is density dependent. We believe that progress on tlEﬂﬁrilli B., Bottini D., Maccagni D., Vettolani G., Maccacaro T., 1992,
issue could probably only be obtained by computing the LFsin 53104, 1290

different density regimes with data showing the same type @krilli B., Bottini D., Maccagni D., Carrasco L., Recillas E., 1996,

selection biases: in this sense the CNOC project seems to be theapJs 105, 191

most promising. Geller M.J., et al., 1997, AJ 114, 2205

Heydon-Dumbleton N.H., Collins C.H., MacGillivray H.T., 1989, MN-
RAS 238, 379

King C.R., 1962, AJ 67, 471

We measured a composite cluster galaxy LF in three bands ky@9er P., 1986, ApJ 303, 535

tending over more than 5 magnitudes. We found that the LF'd{99e" P 1989, ApJ 343, 572

cluster galaxies is dependent on the a measure of the denl"ljn ., Kirshner L.P., Shechtman S.A., etal., 1996, ApJ 464, 60
9a P ! . BIH.. Yee H.K.C., Carlberg R.G., Ellingson E., 1997, ApJ 475, 494
of the environment. Bright galaxie3{. < —20) have a higher

. ) . Lumsden S.L., Nichol R.C., Collins C.A., Guzzo L., 1992, MNRAS
probability of being found in dense clusters. Some recent deter- ,5g 1

minations of the field LF are rather similar to the LF we measuf@msden S.L., Collins C.A., Nichol R.C., Eke V.R., Guzzo L., 1997,
in the less dense clusters. MNRAS 290, 119
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