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Abstract. | perform a quantitative comparison of the shape of the optical luminosity functions as a function of galaxy class and
filter, which have been obtained from redshift surveys with ff@ctive depth ranging from ~ 0.01 toz ~ 0.6. This analysis

is based on thé/* anda Schechter parameters which are systematically measured for all galaxy redshift surveys. | provide
complete tables of all the existing measurements, which | have converted inti@®¥i . Johnson-Cousins system wherever
necessary.

By using as reference the intrinsic luminosity functions per morphological type, | establish that the variations in the lumi-
nosity functions from survey to survey and among the galaxy classes are closely related to the criteria for galaxy classification
used in the surveys, as these determine the amount of mixing of the known morphological types within a given class. When
using a spectral classification, thieet can be acute in the case of inaccurate spectrophotometric calibrations: the luminosity
functions are then biased by type contamination and display a smooth variation from type to type which might be poorly re-
lated to the intrinsic luminosity functions per morphological type. In the case of surveys using multi-fiber spectroscopy, galaxy
classification based on rest-frame colors might provide better estimates of the intrinsic luminosity functions.

It is noticeable that all the existing redshift surveys fail to measure the Gaussian luminosity function for Spiral galaxies,
presumably due to contamination by dwarf galaxies. Most existing redshift surveys based on visual morphological classification
also appear to have their Ellipti¢aénticular luminosity functions contaminated by dwarf galaxies. In contrast, the analyses
using a reliable spectral classification based on multi-slit spectroscopy or medium-filter spectrophotometry, and combined with
accurate CCD photometry succeed in measuring the Gaussian luminosity functiofS@g&axies. The present analysis
therefore calls for a more coherent approach in separating the relevant giant and dwarf galaxy types, a necessary step towards
measuring reliable intrinsic luminosity functions.

Key words. galaxies: fundamental parameters — galaxies: luminosity function, mass function —
galaxies: elliptical and lenticular, cD — galaxies: spiral — galaxies: irregular — galaxies: dwarf

1. Introduction optical and infrared LFs provides tight constraints on the mod-
o o _ els for galaxy formation (Baugh et al. 2002).
Among the fundamental characteristics of galaxies is their lu- \yjith the goal to derive observational measures of the
minosity function (LF hereafter). In the current models Qf5jaxy |F, a wide variety of redshift surveys with photometry
galaxy formation based on gravitational clustering, the LF pragm the UV to the infrared have been analyzed. The galaxy LF
vides constraints on the formation of galaxies within the daf&powever best known in the optical, where a wealth of details
matter halos (Cole et al. 2000; Baugh et al. 2002), thus alloy-measured. The optical “general” LFs show variations from
ing one to adjust the parameters for star formation, feedbagkvey to survey (Efstathiou et al. 1988; Marzke et al. 1994b;
processes, and mergers within the halos. Based on assumpiieRg.qay et al. 1995: Ellis et al. 1996; Lin et al. 1996; Zucca
about the formation of bulge-dominated and disk-dominated 5| 1997: Marzke et al. 1998 Ratt#i et al. 1998), which
galaxies, the various galaxy types can be traced separatel¢dn pe partly explained by theftirent selection criteria used
the models, which enables one to perform direct comparis@neach survey. The large statistical samples provided by the
with the observations (Baugh et al. 1996; Kawann et al. gptical redshift surveys have also allowed one to separately
1997; Cole et al. 2000). The LF in infrared bands provides thg.ssure the LFs for fierent galaxy populations, and have
best constraints as it reliably reflects the underlying stellar Mag§ealed marked fierences (Efstathiou et al. 1988 Loveday
and is poorly sensitive to extinction and bursts of star formg; 51 1992: Marzke et al. 1994a: Lilly et al. 1995: Lin et al.
tion (Kaufmann & Charlot 1998). Comparison with both the ggg; Hey| et al. 1997; Lin et al. 1997, 1999; Small et al. 1997;
Zucca et al. 1997; Bromley et al. 1998; Marzke et al. 1998;
e-mail:lapparen@iap. fr Metcalfe et al. 1998; Folkes et al. 1999; Loveday et al. 1999;
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Marinoni et al. 1999; Brown et al. 2001; Fried et al. 2001;in et al. 1997; Metcalfe et al. 1998; Brown et al. 2001) or
Madgwick et al. 2002). the strength of the emission lines (Lin et al. 1996; Small et al.
In parallel, studies of local galaxy concentrations hav®97; Zucca et al. 1997; Loveday et al. 1999) for estimating
provided detailed understanding of the galaxy LF, by showhe LFs of the dferent galaxy types. The widely varying crite-
ing that each morphological type has a distinct LF, denoteid used for galaxy classification in systematic redshift surveys
“intrinsic” LF, with different parametric functions for the gi-however complicate the interpretation and inter-comparison of
ant and the dwarf galaxies (see the review by Binggeli et #he derived LFs.
1988). Sandage et al. (1985), Ferguson & Sandage (1991), andin the following, | examine all the existing measurements of
Jerjen & Tammann (1997) show that the giant galaxies hairinsic LFs obtained from optical redshift surveyszat 0.6,
Gaussian LFs, with the LF for Elliptical galaxies skewed tand | convert them into the Johnson-CousiBVR.I. sys-
wards faint magnitudes; in contrast, the LFs for dwarf galaxiésm when other photometric systems are used. This allows
may be ever increasing at faint magnitudes to the limit of tllehomogeneous comparison of the intrinsic LFs measured in
existing surveys, with a steeper increase for the dwarf Elliptioshch band. Note that here, the denomination “redshift survey”
galaxies (dE) compared to the dwarf Irregular galaxies (dI). means “systematic survey of a region of the sky wide enough to
Despite a widely varying behavior of the intrinsic LFs ainclude both clustg¢group galaxies and field galaxies, and for
faint magnitudes for the ffierent galaxy types, they conspiravhich estimates of redshifts are provided”. | therefore include
to produce in most redshift surveys a “general” LF with a flathe surveys by Fried et al. (2001) and Wolf et al. (2003), based
or nearly flat shape at faint magnitudes (see for example Gelter medium-band photometric redshifts; both surveys provide
et al. 1997; Loveday et al. 1992). Interpretation of the “gemseful estimates of intrinsic LFs, consistent with those from the
eral” LF is complex because it results from the combinatiasther surveys in thB band, which a posteriori justifies their in-
of the intrinsic LFs with the relative proportion of galaxies irtlusion into the analysis.
each galaxy class and in the various environments probed by The article is organized as follows. In Sect. 2, | recall the
the survey. For example, the relative density of giant galapyoperties of the intrinsic LFs based on galaxy morpholog-
types is a function of galaxy density (as measured in clustécal type derived from the nearby galaxy concentrations. In
and groups by the morphology-density relation, Dressler 19&¥ct. 3, | analyze all existing measurements of intrinsic LFs
Postman & Geller 1984). Density-dependefieets are also in the U andV Johnson bands (Sect. 3.1), in tRe Cousins
presentin the dwarf galaxy LFs (Binggeli et al. 1990; Fergustwand (Sect. 3.2), in th& Johnson band (Sect. 3.3), and in
& Sandage 1991; Trentham & Hodgkin 2002). And the redshifte I Cousins band (Sect. 3.4). Section 3.5 comments on
surveys are known to probe regions with widely varying dethe relation between the intrinsic LFs and the “general” LF.
sities, like voids, groups, clusters, etc. (see de Lapparent etrahally, Sect. 4 summarizes the salient results and discusses
1986; Ramella et al. 1990). It is therefordfatiult to derive re- the prospects raised by the present analysis.
liable constraints on the intrinsic LF for any given galaxy type
from _the sqle knowledge of the “general” LF. As_ emphasize£ The local luminosity functions per
by Binggeli et al. (1988), a complete characterization of the
“general” galaxy LF requires measurement of the intrinsic LFs
for each galaxy population. Throughout the following sections, | use the estimated shape
The key for a robust measure of the intrinsic LFs is to r@f the intrinsic LFs per galaxy morphological type to inter-
liably separate the fierent galaxy morphological types. Topret the measured LFs from redshift surveys. Such a compar-
this end, most of the redshift surveys have been submitiedn has the advantage to provide clues on the morphological
to some galaxy classification scheme. The “nearby” redshifpes included in the various classes of the considered samples.
surveys ¢ < 0.1) are based on photographic catalogues, fde Lapparent et al. (2003b) have first emphasized the interest of
which visual morphological classification has been obtainglis approach. The authors show that Ryd_Fs for the early,
(Efstathiou et al. 1988; Loveday et al. 1992; Marzke et dhtermediate and late spectral classes of the ESO-Sculptor red-
1994a, 1998; Marinoni et al. 1999). These surveys howewhift survey can be successfully modeled as composites of the
do not explicitly include the low surface brightness dSph (fdiFs measured locally for the known morphological types of gi-
dwarf Spheroidal, comprising dE and dS0) and dl galaxies dmt and dwarf galaxies. The success in using this approach for a
tected in the surveys of local galaxy concentrations (Sandagdshift survey prompts to extend it to the general comparison
et al. 1985; Ferguson & Sandage 1991; Jerjen & Tammapearformed here.
1997). The recent morphological analysis of a sub-sample of Following the seminal paper by Sandage et al. (1985),
the Sloan Digital Sky Survey (Nakamura et al. 2003) based ahich shows that the LFs of Elliptical, Lenticular and Spiral
CCD imaging toz ~ 0.1 however shows evidence for a congalaxies in the Virgo cluster are bounded at brightl faint
tribution from dwarf galaxies. At redshifts larger thaf.1, vi- magnitudes, Jerjen & Tammann (1997) derive from the joint
sual morphological classification becomes highly uncertain aadalysis of the Virgo, Centaurus, and Fornax clusters a robust
is replaced by spectral classification (Heyl et al. 1997; Bromlelgtermination of the parametric forms for the intrinsic LFs
et al. 1998; Lin et al. 1999; Folkes et al. 1999; Fried et abf giant galaxies: the LFs for SO and Spiral galaxies have
2001; Madgwick et al. 2002; Wolf et al. 2003; de Lapparerbaussian shapes, and the LF for Elliptical galaxies is well
et al. 2003b). Other redshifts surveys for which a spectral cldigted by a two-wing Gaussian (a Gaussian with twéett
sification is not available use either colors (Lilly et al. 199%nt dispersion wings at the bright and faint end), which is

morphological type
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Table 1. Estimated parameters of the local Gaussian and Schechter LFs foffiérenti morphological types, in the Johnson-Cou&n¥,
andR; bands.

Morph. type GaussiaMp — 5logh Gaussiart ¢o?

R.b Vb Bb Re \Y, B
E -200+04 -194+04 -184+04 21+04,13+02° 0.00046 0.00043 0.00042
SO -205+01 -199+01 -191+01 11+01 0.00130 0.00126 0.00118
Sgsh -212+02 -207+02 -199+0.2 09+01 0.00699 0.00702 0.00727
Sc -198+02 -193+02 -187+02 12+01 0.00515 0.00670 0.00800
SdSm -17.7+02 -174+02 -171+02 08+01 0.00417 0.00542 0.00648

SchechteM* — 5logh Schechter ¢ 2

R, d v d Bd R \Y, B
dSph -189+03 -184+03 -176+03 -17+06/-1.3+0.1° 0.007 0.007 0.007
di -17.7+03 -174+03 -171+03 -13+08/-03+02°¢ 0.04 0.05 0.06

Table notes

2 The amplitudeg, and¢* are given inh® Mpc=3 mag, and are derived from de Lapparent et al. (2003b; see text for details).

b From Sandage et al. (1985) and Jerjen & Tammann (1997) for E, SO, dSph, and dI galaxies; estimated from Sandage et al. (1985) by
de Lapparent et al. (2003b) for S, Sc, S(Bm galaxies. All values ol and M* are converted into thBVR. system by de Lapparent
et al. (2003b).

¢ For E galaxies, the values Bf, %, resp. are listed (see Eq. (2)).

For dSph and dl galaxies, the valuedwf estimated from the ESO-Sculptor Survey are listed (de Lapparent et al. 2003b; see text for details).

¢ For dSph and dI galaxies, the values:ofierived from both the Centaurus and Virgo clusters resp. are listed (Jerjen & Tammann 1997).

skewed towards fainter magnitudes. In contrast, the LFs foir0.4™2¢ (assuming a similar ratio of the uncertaintyNfy by
dwarf Spheroidal galaxies (denoted dSph) and dwarf Irreguthe uncertainty ir as for the SO galaxies). Table 1 also lists the
galaxies (denoted dl) are well fit by Schechter functions. Tl&aussian parameters for the individual Spiral type$BaSc,
dSph LF has an ever increasing LF at the faint end, whoSe/'Sm, estimated by de Lapparent et al. (2003b) from Sandage
slope depends on the local galaxy density (Sandage et al. 1985l. (1985).

Ferguson & Sandage 1991, Pritchet & van den Bergh 1999; Nearby redshift surveys indicate tha80-40% of the to-

Jerjen et al. 2000; Flint et al. 2001b,a; Conselice et al. 2002)y number of galaxies in a redshift survey is expected to lie
whereas the dI LF appears to decrease at the faintest magiisroups (Ramella et al. 2002), the rest lying in the so-called
tudes with a poorly determined shape (Ferguson 1989; Jerigg|g”. |deally, one should therefore compare the intrinsic LFs
& Tammann 1997; Jerjen et al. 2000). Moreover, in all casgym redshift surveys to those derived from both field and
examined, the faint end of the LF_for the_ dl galaxies appearsg%up of galaxies. Binggeli et al. (1990) do derive LFs for the
be flatter than for the dSph galaxies (Pritchet & van den Bergherent types of galaxies in the Ursa Major Cloud (see their
1999). . Fig. 10), but the statistic is too low to derive usable parame-
Table 1 lists the shape parameters measured by Jefigheq | Fs from these data. The lack of measurements of the
& Tammann (1997) for the two-wing Gaussian and pUfGrinsic LFs forfield galaxies with a statistical quality com-
Gaussian LFs of early-type giant galaxies (E, S0) inBhe 5rape to those fogroupsclustersof Sandage et al. (1985)
system, and the converted values iBgR, Johnson-Cousins gng jerjen & Tammann (1997) leads me to refer principally
magnitudes by de Lapparent et al. (2003b) using the resuli§Qfne [atter for defining the shape of the intrinsic LFs listed
Schroeder & Visvanathan (1996) and Fukugita et al. (199%). Taple 1. | nevertheless refer to the fielgroup LFs derived
The Gaussian LF is parameterized as from the ESO-Sculptor Survey by de Lapparent et al. (2003b)
H(MYAM = goe"Mo-M?/22% g, (1) for obtaining estimates of: (i) the characteristic magnitivtte
) ) . for the dSph and dI LFs; (ii) the amplitudes of the each intrin-
whereMo andX are the peak and rms dispersion respectivelyt | £ jisted in Table 1 (see below).
Similarly, the two-wing Gaussian is parameterized as ) )
For the dwarf galaxies, the Schechter (1976) parameteriza-
P(M)AM = goe=Mo-M?*/2X2 dM for M < Mo 2 tion of the LF is

= (;506_(’\/|°_M)2/2Zg dM for M > M.

As Jerjen & Tammann (1997) do not provide the uncertaintf(M)dM = 0.4In10¢*e*X**! dM
in Mo for the Elliptical galaxies, | adopt a conservative erroy, .+,

3)

1 Background galaxies may however contaminate the measure-
ments (see Kambas et al. 2000; Valotto et al. 2001; Hilker et al. 2003). X

L
- _ 100‘4(M*—M)’
L*
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where M* is the characteristic magnitude, andthe “faint- the Virgo and Centaurus LFs providefférent constraints, |
end slope”. The values dil* for the dSph and dlI LFs listed favor the Centaurus cluster as its lower spatial density better
in Table 1 are those estimated from the ESO-Sculptor Surveyiects the density of the numerous galaxy groups presentin a
in the R; band (de Lapparent et al. 2003b, see their Table rédshift survey; Ramella et al. 2002). The upper bound of all
| use the averag®l* for the R. < 205 andR. < 215 LFs, the integrals mentioned below are obtained by converting the
and the comparable uncertainties obtained from the 2 mé&(By) ~ —155 completeness limit from Jerjen & Tammann
surements). The values &f* in the R, band are then con- (1997) into theR; band using the quoted colors extracted from
verted into theB and V bands using the colors of Sab andable 5 of de Lapparent et al. (2003b).

Im galaxiesB- R, = 1.34,V - R, = 0.56; B- R. = 0.58, For the individual Spiral classes, | use the following
V — R; = 0.31, resp. (Fukugita et al. 1995, see their Table 3aonstraints, which fully determine the values &f(R.) for

In the R; filter, the value ofM* for the dSph LF estimated the S#Sb, Sc, and S&m LFs:

from the ESO-Sculptor Survey (de Lapparent et al. 2003b)

is ~0.5Ma9 fainter than in the Virgo cluster (Jerjen & Tammann— the integral toM(R:) < -16.8 of the intrinsic LF for
1997), which in turn is~0.9™ fainter than the value mea-  SC galaxies is equal to the integral M(R:) < -16.8 of
sured in the Centaurus cluster (Jerjen & Tammann 1997). For the intrinsic LF for the S&b galaxies (the color of an
the dI galaxies, the value ofi*(R.) estimated from the ESO- Shc galaxies is used in both cases), and is twice the integral
Sculptor Survey (de Lapparent et al. 2003b) is intermediate be- 0 M(R:) < —16.6 for the intrinsic LF for Sg5m galax-

tween those measured from the Centaurus and Virgo clustersi€S (the color of an Scd galaxies is used), as suggested
(Jerjen & Tammann 1997) by the results from the Centaurus cluster (see Fig. 3 of

In contrast, | list for the dSph and dI LFs in Table 1 Jerien & Tammann 1997); in the Virgo cluster, the same

the Schechter slope measured from both the Centaurus and atio of the integrals of the Sc and /Sn LFs is observed
Virgo clusters (Sandage et al. 1985 Jerjen & Tammann 1997; Whereas the ratio of $8b to Sc galaxies is only1/2 (see
the steeper slopes correspond to the Centaurus cluster), a§i9- 3 of Jerjen & Tammann 1997). The constraint from the
these pairs of values describe the range of results obtained forCentaurus cluster provides a relative normalization for the
the dSph and dI LFs resp. from the concentrations of galax- @mplitudeso of the SaSb, Sc, and $8m LFs;
ies of varying richness; they also include those derived by the sum of half the LF for 38b galaxies and half the LF
de Lapparent et al. (2003b) from the ESO-Sculptor Survey. for SC galaxies peaks @(M) = 0.005h° Mpc™ mag,
Note that the listed parameters for the dSph and di LFs where @ obtained for the Gaussian component adjusted to
derived by Sandage et al. (1985) and Jerjen & Tammann (1997)the ESO-Sculptor intermediate-type LF (see Table 7
from dE+dS0, and d+BCD (for “Blue Compact Galaxy”) re- and Fig. 11 of de Lappa_rent et al_. 2003b; | assume that
spectively; the dE and dI galaxies however largely outnum- half of the S#&Sb galaxies contribute to each of the
ber the dSO and BCD galaxies resp., in both the Virgo and ESO-Sculptor early and intermediate-type LFs, and half of
Centaurus clusters. the Sc galaxies contribute to each of the ESO-Sculptor in-
All values of the LF shape parameteldd, =, M, ) listed termediate and late-type LFs). Combined with the preced-
in Table 1 are rounded ygown to the first decimal place. N9 constraints, this provides the absolute amplituegsr

Moreover, the listed uncertainties for the giant galaxy types are € S#Sb, Sc and S&m LFs.

those provided forth_BT measurements of the LFs by Sandag-}a_he amplitudes, of the E and SO LFs are obtained using the

et al. (1985) and Jerjen & Tammann (1997). One should a Adllowing constraints:

ori increase the uncertainties when performing the conversion

into theBVR; bands. However, the uncertainties in the LF pa- the integral toM(R)) < -17.15 of the intrinsic LF

rameters are only listed here as indicative of the accuracy of for E galaxies is a factor of 2 smaller than the integral

the quoted measurements, which frees me from a more detailedio M(R;) < -17.15 of the LF for SO galaxies (the aver-

treatment. age color between those for an E and SO galaxy is used),
For graphical comparison of the intrinsic LFs listed in which is an acceptable approximation of the results for both

Table 1, one needs to define their respective amplitude. Forthe Centaurus and Virgo clusters (see Fig. 3 of Jerjen &

the dwarf LFs, | adopt and list in Table 1 the average between Tammann 1997);

the values measured from the ESO-SculRer< 205 and — the sum of the E, SO and half the /Sh LFs peaks

R. < 215 samplesp*(R;) = 0.007 h® Mpc~3 mag for the at 0.005h® Mpc=2 mag?, as estimated by the two-wing

dSph LF ands*(R;) = 0.04h® Mpc— mag ! for the dI LF (see  Gaussian fitted to the ESO-Sculptor early-type LF (see

Table 7 de Lapparent et al. 2003b); the large uncertainties in Table 7 and Fig. 11 of de Lapparent et al. 2003b; as already

these estimates lead us to use only 1 significant digit. said, | assume that half the /S& galaxies contribute to
To determine the amplitudg(R;) of the Gaussian LFs for ~ each of the ESO-Sculptor early and intermediate-type LFs).

the giant galaxy classes listed in Table 1, | use a combination _ ) ) )

of constraints derived in thB; band from the ESO-Sculptor The resulting amplitude, in the Rc band for each giant

Survey and the Virgo and Centaurus clusters (note that wrH! dwarf galaxy type is listed in Table 1. For all morpho-
logical types, | then convert the values ¢f(R;) and ¢*(R.)

2 The ESO-Sculptor Survey also excludes the faint valusviof into the V and B bands by multiplying by the ratio of
measured from the Virgo cluster (see de Lapparent et al. 2003b). amplitudes¢*(V)/¢*(R;) and ¢*(B)/¢*(R.) resp., measured
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Fig. 1. Intrinsic LFs in theR; (left panel) andB (right panel) filters with the parameters listed in Table 1 for the morphological types E, SO,

Sash, Sc, S(Bm, dSph, and dl. The magnitude scale inBigand is shifted by 1™29 (color of an Sbc galaxy, Fukugita et al. 1995) towards

fainter galaxies compared to iR band. To describe the range of slogesneasured for the dSph and dl, the 2 LFs with the values of
measured in Virgo and Centaurus resp. are plotted for each type (see Table 1). The amplitudes of the LFs are chosen using the results of Jerjen
& Tammann (1997) and de Lapparent et al. (2003b). This graph shows the relative contribution to the general luminosity function from the
various morphological types, as a function of absolute magnitude and filter.

from the Schechter fits to the ESO-Sculptor spectral-type LEsntribute to the LF bright-end, whereas for a late-type LF, they
(de Lapparent et al. 2003b, see their Table 3): for the E amight fully determine it. Figure 1 also shows that in both the
SO LFs listed in Table 1, | use the amplitude ratios for th. and B filters, the faint-end of the LF for a sub-sample of
early-type LFs; for the $8b, and dSph LFs, those forgalaxies with intermediate spectral type or color, and reaching
the intermediate-type LFs; for the Sc,/Sch, dI LF, those for a lower surface brightness than that for typical giant galaxies,
the late-type LFs. | emphasize that the resulting valuegyof might have its faint-end dominated by dSph galaxies. The faint-
and¢* in the R;, V, and B bands listed in Table 1, are onlyend of the LF for the bluest or latest-type galaxies is also ex-
intended as indicative of the proportions of galaxy types egected to have a contribution from the dl galaxies, which might
pected in a redshift survey with similar selectidifieets as in dominate over the Spiral galaxy types.
the ESO-Sculptor Survey.

Note that in Fig. 1, the plotted magnitude interval in the
B band is shifted by 1™?29 towards fainter galaxies compared
that in theR; band; this shift corresponds to the color of an
bc galaxy (see Table 3a of Fukugita et al. 1995). Both panels
extracted from a redshift survey is then expected to be so Fig. 1 are thereforg ne_arly centered on the Gaussian LF for
linear combination of the various LFs plotted in Fig. 1 deteg@galames. The main fierences between tfi& andB band
mined by the morphological content of the sample. A wide v re then caused by both tBe- R colors of the diterent galaxy

. ! /pes relative to an Sc galaxy, and the variations in the LF am-
riety of LF shapes are therefore expected, in agreement wj ﬁ

) . : . udes with filter. Whereas the galaxy colors are intrinsic (see
the diversity of results obtained from the surveys descr'bedﬁrﬂlkugita et al. 1995), the LF amplitudes ande* result from
the following sections. ’ !

the choice which | make of the conversion factors fromfge

More specifically, Fig. 1 indicates that in both tRgand into theBband (see above). From tReto theB band, the color
Bfilters, the bright-end the LF for a redshift survey is systemagffects relative to the Sc LF are a dimming of the E, SQS8a
ically dominated by one or several classes among E, $8bSaand dSph LFs, and a brightening of the/Sah and dI LFs; the
and Sc galaxies, depending of the galaxy types contained in &mplitude &ects are an increased relative contribution of the
analyzed sub-sample. For early-type galaxies (based for exa&n; SdSm and dl galaxies compared to the E, S¢SBaand
ple on spectral classification or colors), Sc galaxies will poor§Sph galaxies.

The intrinsic LFs in théR. and B bands for the parameters
listed in Table 1 are plotted in Fig. 1. The 2 graphs illustra
how each morphological type contributes to the “general”
in each band. Any measure of LF for a given galaxy sub—sam%
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3. Comparison of the luminosity functions sometimes only provide an estimate which mighfedi from
from redshift surveys the true &ective depth by<20%. When available, the actual

o redshift interval over which an LF is calculated is listed instead
All the existing LFs per galaxy class measured from redshift ihe efective depth.

surveys have been fitted by a Schechter (1976) function, char-
acterized by an exponential decrease at bright magnitudes Al
a power-law behavior at faint magnitudes (see Eq. (3)). Whg

thbe Slc?echter ga;amete_nzs t|on3LF tl)s wntter:j asa funccj:t.lor: qilaxy spectral types, th&f", o] points for that survey are con-
absolute magnitude, as in Eq. (3) above, and is viewed in 2cted by a solid line. For LFs based on morphological types,

arithmic coordinates, the faint end has a linear behavior, W’[We connecting line is dotted. For a criterion based on color or

a slopea + 1.“The vaIu?a = -lis t_herefore cqmmonly "€ the equivalent width of emission lines, the connecting line is
ferred to as a “flat slope”. As shown in the following Sects., t shed

faint end of the LF in the dierent surveys describes all possi-

bilities from a steep decrease to a flat or steep increase, which

can be modeled by varying values of the Schechter “slape”

Moreover, the value di1* constrains the location of the expo—3'l' U and V bands

nential fall-dt of the Schechter function at bright magnitudesthe fewest measures of the galaxy intrinsic LFs among the
The shapes of the intrinsic LFs can therefore be convenienfbhnson-Cousins optical bands were obtained inUhand
compared among them using only the valued/ofanda of v fiiters. The values oM* and @ in both bands are plot-
the Schechter parameterization. ted in Fig. 2 and are listed in Table 2, along with the survey
The M* and a parameters for each surveys are listed iparameters.
Tables 2—-4. Figures 2, 4, and 6 provide graphical comparisons
of the listed values as a function of filter and redshift interval.
For a consistent comparison of the intrinsic LFs for the vars-1 1. U band
ous surveys, the values bf* in Tables 2—4 and Figs. 2, 4 and
6 have been converted into thiBVR.I. Johnson-Cousins sys-In the Johnsoi band, there is onlgnesurvey providing mea-
tem; the color corrections are indicated in the following Sectsurements of intrinsic LFs: the CNOC2 (Canadian Network for
This conversion has only been performed for the surveys @bservational Cosmology) redshift survey (Lin et al. 1999),
which the filter listed in Col. 3 of Tables 2—4 is not among thplotted in the left panel of Fig. 2. The spectral classifica-
UBVRI. filters. tion for the CNOC2 galaxies is based on least-square fits of
For most of the surveys considered here, the valudd'of the observedJBVRc colors to those computed from the
anda were originally derived wittHo = 100h kmsMpct, galaxy spectral energy distributions (SEDs hereafter) of the
Qn = 1.0, andQ, = 0.0. The few surveys for which the LFstemplates by Coleman et al. (1980); the 4 types used in these
were only measured fa,, = 0.3 andQ, = 0.7 (the surveys fits are E, Sbc, Scd, and Im, which define “early” (E), “inter-
denoted CS, COMBO-17 and SDSS-Morph), have been cdhediate” (Sbc), and “late” (Sedm) spectral types. Although
verted intoQn, = 1.0 andQ, = 0.0 (see Sect. 3.1.1). In thethe CNOC2 detects evolutionaryfects inM* for the U in-
text, when referring to a value ®*, | omit the term+5 logh,  trinsic LFs (Lin et al. 1999), | only consider here theLFs
assumed to be implicit (see Tables 2 to 4). Moreover, the u#gfined by the listed value &fi* atz = 0.3; as no evolution is
certainties inM* anda provided by all authors in the originaldetected iny, | use the unique value provided by the authors.
filters are kept unchanged when converting into the Johnsd¥pte thatz = 0.3 corresponds approximately to both the me-
Cousins system (except fafB] of the SDSS, see Eq. (4)).dian and peak redshift of the survey (see Fig. 6 of Lin et al.
For simplicity and because the error ellipses are not prb999).
vided by the authors, | plot thel-o- error-bars inM* anda. Following the general trend detected in most surveys and
There is nevertheless a correlation between the 2 parametersll optical bands (see next sections), the faint-end stope
(Schechter 1976) which makes a joint increase or decreémethe CNOC2U LFs becomes steeper for later type galaxies.
of M* anda less significant than an increaseNti and a de- However, in contrast to the general dimmingdf for later
crease ina by the same amount (and vice-versa). When rgalaxy types seen in most surveys in Bi¢R; bands (see next
quired, the fects of this correlation are taken into accoursiections), the values &fl* for the intermediate-type and late-
throughout the present analysis. type CNOC2 LFs are similar, and are aldd7™3brighter than
When provided by the authors, various other parametd@s the early-type LF. Becausel < a < 0 for the 3 CNOC2
defining each sample from which the LFs were calculated &@ectral-type samples, thefféirences inM* are a good mea-
listed in Tables 2 to 4: survey name, solid angle, filter in whicsure of the relative shift in the bright-end of the correspond-
the LFs were originally calculated, limiting magnitude of thég LFs. This shift can be explained by the increasing emission
redshift sample, féective depth or redshift interval used in thén the UV due to star formation in Spiral and Irregular galax-
calculation of the LF, galaxy class, number of galaxies. TH@s galaxies (see for example Treyer et al. 1998), making the
“effective depth’zmay Of a survey is defined here as the redshif? magnitude a biased estimate of the total mass of the galaxies.
of anM* galaxy at the apparent magnitude limit of the sample. Recent estimates of UV intrinsic LFs are also provided
| however have not calculated this value for each survey, abg the COMBO-17 survey (for “Classifying Objects by

n Figs. 2, 4, and 6, the points for a given survey are con-
ted from one class to the next, starting with the earliest class
d in order of later type. When the intrinsic LFs are based on
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Fig. 2. Comparison of the Schechter parametdrsanda for the existing intrinsic LFs measured or converted into the JohblsandV bands

(see Table 2 for the survey parameters). Other existing surveys prowdipg general LF are also indicated (DARS2, SDSS); as the error

bars for the SDSS survey are smaller than the symbol size (see Table 2), they are not plotted. Solid, dashed lines connect the various classes of
a given survey when these are based on spectral types, or a color cut, respectively. For all surveys, galaxies of later type or with bluer colors are
in the direction of steeper slopegqtowards negative values).

Medium-Band Observations in 17 Filters” Wolf et al. 2003)s AM =~ 0.3™@atz ~ 0.3. A change inM* of 0.3M38s there-

in a synthetic UV continuum band a2800 A, denotedryg,. fore expected for the 4 COMBO-17 LFs calculated fa? &

In contrast to a redshift survey such as the CNOC2, the specs 0.4. This empirical correction is confirmed by the results
troscopic catalogue for the COMBO-17 survey is based &rom the CADIS (Fried et al. 2001), based on medium-band
a combination of 5 wide-band filters (JohnsbiBVRI and photometry as the COMBO-17, and described in Sect. 3.3.1
12 medium-band filters (witf WHM ~ 140-310 A): spectral below: theB LFs for the 3 CADIS spectral types in the inter-
types and “photometric” redshifts are obtained by maximizal 0.3 < z < 0.5 do show a dimming oM* by 0.3™3 from

ing the summed probability that an observed spectrum matcf@g, = 0.3, Q5 = 0.7] to [Qn = 1.0, Q4 = 0.0]. | also com-
each template of a given class among the spectral librarypafre the values of the Schechter parameters for the high signal-
Kinney et al. (1996); to this purpose, the authors have repladeehoise LFs derived in both Cosmologies from the SDSS
the noisy regions of the Kinney et al. (1996) spectra using tBlanton et al. 2001, see Sect. 3.5). These confirm that when
PEGASE templates (Fioc & Rocca-Volmerange 1997). Foahanging from one Cosmology to the other, the dimminiylin
spectral classes are then defined: Type-1, Type-2, Type-3 @tklated to the mean variation in luminosity distance over the
Type-4, corresponding to Kinney et al. templates E-Sa, Sa-Shexlshift interval described by each sample (see Tables 1 and 2
Shc-SB6, and SB6-SB1 resp. (SB is “Starburst”, and the nufram Blanton et al. 2001). Moreover, tiiéM dimming inM* is

ber is defined by the value of tH&(B — V) color excess, with accompanied by a flattening inof ~AM/3, due to the strong
larger numbers for increasing color excess). The resulting redrrelation between the 2 Schechter parameters (Blanton et al.
shift uncertainties are(2) < 0.03, to be compared wittr(z) ~ 2001). | therefore convert tHd COMBO-17 LFs in the inter-
0.0003 for the CNOC2. Although the COMBO-17 LFs are deval 0.2 < z < 0.4 from [Qy, = 0.3, Q = 0.7] to [Qm = 1.0,

rived for increasing intervals of redshift up o~ 1.2, here | Q, = 0.0] by shifting M* and @ by +0.3™ and +0.1 re-

only examine the intrinsic LFs in the interval0s z < 0.4, as spectively. The COMBO-17 “cosmology-shifted” value\df

it corresponds to the same median redshift(0.3) as in the in the gy band is then converted into the Johnddrband
CNOC2. using the values ofmgy — U provided by Wolf (2002):

The COMBO-17 LFs are only provided fa@, = 0.3 0.92,0.52-0.09,-0.16 for the Type-1, Type-2, Type-3, and
andQ, = 0.7. To convert toQ,, = 1.0 andQ, = 0.0, | Type-4LFsrespectively. The resulting LF parameters are listed

define empirical corrections as follows. When changing frolfi Table 2. Note that the same “cosmology-shift” is applied to
[Qm = 0.3, Q4 = 0.7] to [Qm = 1.0, Q4 = 0.0], the variation the COMBO-17 LFs in théx: and B bands (see Sects. 3.2.1

in absolute magnitude due to the change in luminosity distarféed 3.3.1).
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Table 2. Schechter parameters for theandV intrinsic or general LFs measured from the existing redshift surveys.

Survey Area A Mim z Class Ngal M* —5logh a Comment
@) @ 6 @ 5 (6 M (8 9 (10)
DARS2 70.3 U B<170 0.06 ALL 288 -1974+006 -120+0.12 «fixedfromBLF
SDSS ~2000 u* 18.36 0.02-0.14 ALL 22020 -1865+0.04 -0.90+0.06
COMBO-17 0.78 myg R<240 0.2-0.4 Type-1 344 -1843+0.14 066+0.19 fits of obs. SEDs
0.78 mpgy R=<240 0.2-0.4 Type-2 986 -1980+0.20 -1.10+0.05 of redshifted temp.

0.78 mpg R<240 0.2-0.4 Type-3 1398 -2004+0.25 -1.38+0.04
0.78 mpg R<240 0.2-0.4 Type-4 2946 -1893+ 014 -1.43+0.05

CNOC2 0.692 U R. <215 0.12-0.55 Early 611 -1854+0.11 014+ 0.15 least-square fit of obs.
0.692 U R. <215 0.12-0.55 Interm 518 -1927+0.16 -0.51+0.15 UBasVR:Ic colors
0.692 U R:. <215 0.12-0.55 Late 1017 -1932+0.15 -1.14+0.13 to redshifted temp.

cs 653 V 16.7 0.1 13-red 415 -1997+0.14 -012+025 (V- R)est> 0551

65.3 V 16.7 0.1 13-blue 424 -2003+0.18 -142+015 (V- R)est< 0494

SDSS ~2000 g¢* 17.69 0.02-0.17 ALL 53999 -1953+0.02 -0.91+0.03

ESS 0.245 V 21.0 0.1-0.6 Early 156 -20.26+0.18 -0.16+0.24 PCA-spectral class.
0.245 V 21.0 0.1-0.6 Interm 169 -1996+0.19 -0.79+0.19
0.245 V 21.0 0.1-0.6 Late 168 -1934+0.23 -142+0.22

Table notes

— Wherever necessary, the listed valued/Bfresult from the conversion from the original values derived by the authors in the filters listed in
Col. (3), into the Johnsobl andV bands, respectively. The original valuesacére kept unchanged.

— All references are provided in the text.

8 The values ofM* anda for the CS and COMBO-17 surveys are converted from a cosmology Rithsf 0.3, Q, = 0.7] into [Q,, = 1.0,

Q, = 0.0] using the empirical corrections described in the text. These values should therefore be used with caution.

Table columns are:

(1) Name of survey.

(2) Survey area in square degrees.

(3) Filter in which the intrinsic or general LFs were originally calculated by the authors.

(4) Limiting magnitude of the photometric sample, in the filter given in the Col. (3) by default, or in some other specified filter.

(5) If one value is given, it is the estimateffective depttenax Of the survey (see text for details), or an upper redshift ¢utHoan interval
is given, it is the actual redshift interval used for calculation of the corresponding LF.

(6) Galaxy class defining the sub-sample used for calculation of the corresponding intrinsic LF. When based on morphological types, cla
are referred to by the Hubble type. “Early”, “interm”, “late”, “Type-" and “Clan-" refer to spectral types. “ALL” indicates that the
“general” LF is listed; this is used for the samples for which no intrinsic LFs are provided: SDSS, DARS2, and DUKST (see Sect. 3.
The scheme for galaxy classification is specified in the last column labeled “Comment”.

(7) Number of galaxies in the samgab-sample used for calculation of the LF.

(8) Characteristic magnitude of the LF Schechter parameterization for the gsubpdample.

(9) Slope at faint magnitudes of the LF Schechter parameterization for the ganipsample.

(10) Comment on the sampérib-sample, plus specification of the scheme used for classifying galaxies: if too long, the description of tr
classification scheme is written over several rows of the table; it however applies to all classes of the considered survey.

The JohnsorJ LFs derived from the COMBO-17 sur-class (corresponding to Kinney et al. 1996 spectral types E-Sa):
vey show similarities and ffierences with the CNOCQ LFs. they represent only 6% of the galaxies witt2G< z < 0.4,
Despite the “cosmology-shift” and the largego—U color cor- whereas the early-type classes in the CNOC2 (correspond-
rection for the COMBO-17 Type-1 galaxies (see above), théirg to Coleman et al. 1980 spectral type E) contains 29% of
value of M* is consistent with that for the early-type CNOC2he galaxies. Although the Type-1 galaxies in the COMBO-17
galaxies at less than thed level (the variance in the flference are selected using E-Sa template spectra, this class is domi-
between 2 measures ®* or « is estimated as the quadranated by E and SO (see also Fig. 2 from Wolf et al. 2003),
ture sum of the uncertainties in the 2 measures). In contraghereas the CNOC2 early-type classes contain in addition
the COMBO-17 value ofr departs from the CNOC2 value bya significant number of Sa and Sab galaxies. As shown by
2.1. This difference in the value af is consistent with the de Lapparent et al. (2003b), dSph galaxies which might cause
small fraction of galaxies included in the COMBO-17 Type-the flat faint-end slope of the ESO-Sculptor intermediate class
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can have optical colors comparable to those for Sab galaxédssence of systematic brighteningMf for the COMBO-17

(see also Sect. 2); these objects might therefore also contafgpe-4 LF compared to the CNOC?2 late-type LF could then

nate the CNOC2 early-type LF, while being excluded from ttresult from the combination of a systematic brightenifiget-

COMBO-17 Type-1 class, which could in turn explain the “flating the Type-4 galaxies which would be compensated for by

ter” value ofa for the CNOC2 early-type LF. an intrinsic fainterM* than in the CNOC2 late-type LF. At
The U LFs for both the COMBO-17 and CNOC2 showast, the COMBO-17 color transformations from the synthetic

a brightening ofM* from the early to intermediate spectralJV continuum bandan,gg into the Johnsob) band (Wolf 2002)

classes. This brightening is however larger for the COMBO-1might sufer some biases, possibly related to the largéedi

with a 14™29 brightening ofM* between the Type-1 and theence 1000 A) between the peaks in the response curves of

Type-2 LFs; it corresponds to a similar shift of the LF brightthe respective filters.

end (see Figs. A.11 and A.12 in Wolf et al. 2003), to be

compared to the-0.5M prightening in the value oM* be-

tween the CNOC2 early-type LF and both the intermediate agd .2. v band

late-type LFs. The COMBO-17 Type-3 class (Kinney et al.

1996 spectral types Sbc-SB6) and the CNOC2 intermediaf@iere are so far only 2 estimates of intrinsic LFs in the

type class (Coleman et al. 1980 spectral type Shc) are expecf§finsony band: the Century Survey (Brown et al. 2001, de-
to have a significant number of galaxies in common, due fayeq cs), for which the LFs are calculated from the 1
their similar spectral content. The COMBO-17 T_ype-3 LFhowsi e and 13 red portions of the full sample, based wh—

ever has a steeper at the 58-c" level, and a brighteM” at g rest-frame color (see Table 2 for the color bounds); and
the 26-0- level compared to the CNOC2 intermediate-type Ly, o £50.Sculptor survey (de Lapparent et al. 2003b, denoted
The COMBO-17 Type-2 LF (spectral types Sa-Sbc) also haggs) \which provides thiirst measurements af intrinsic LFs
steepew at the 37" level and brighteM” at the 21-c"level 5504 on 3 spectral classes. LF measurements from both sur-
compared to the CNOC2 intermediate-type LF, whereas Q&g are piotted in the right panel of Fig. 2. Note that the
would expect the Type-2 LF to be intermediate between th&Sg o)y detects evolution in the amplitude of the late-type LF
CNOC2 early-type (spectral types E) and intermediate-typg, | apparent et al. 2003a): the listed valuesvbfanda in
(spectral type Sbc). Note that the elongation of the error &lapie 5 are those derived from the full redshift range of the
lipses for the Schechter parameterization in the direction @5 Ag the intrinsic LFs for the CSatred and 1B-blue
brighterM* and steepes would actually decrease the quoted,, samples are only provided for cosmological parameters
significance levels. These would however remain larger th?i?n - 03 andQ, = 0.7, | convert theM*, o values pro-

2-c for the diference in. vided by the authors t@y = 1.0 andQ, = 0.0 by adding QL

One explangtion c_ould be related to the uncertginties inthey 003 resp., based on the variations for the félample
absolute magnitudes mduped by th@) ~ 0.03 redshlft eITOTS (see Table 2 of Brown et al. 2001): note that theges inM*
in the COMBO-17. For faint StarbUr-St galaXleS,- the redshif da are consistent with those which would be inferred by
errors are even larger(2) ~ 0.1, and imply magnitude errorsy, o e mpirical method which | use above for converting the
of 0.75 mag. Wolf et al. (2003, see the end of their Sect. 3.8)y\BO-17 LFs to D = 1.0,Q4 = 0.0], and which is based

warn that these uncertainties tend to “bias the steep luminogify he mean variation of the luminosity distance over the con-

function of S_tarb_urst galaxies to brightet values”. A signifi-  ¢;qareq sample, when changing the cosmological parameters.
cant contamination of the Type-2 (spectral types Sa-Shc) and

Type-3 (spectral types Sbc-SB6) classes by Starburst galax-The faint-end slope for both the 13 red and 13 blue LFs

ies, despite the small expected number of such objects in thes¢he Century Survey are in agreement with those for the
classes, could explain the brighit: for the corresponding LFs. ESS early-type and late-type LFs, respectively. In contrast,
Surprisingly, this luminosity bias does not appearftect the the values ofM*(V) for the Century Survey LFs are nearly
Type-4 LF (spectral types SB6-SB1) which onlyfdrs from equal; Figs. 15 and 16 of Brown et al. (2001) however show
the CNOC2 late-type LF (spectral types Bog at the~2-0- that the bright ends of the 2 LFsfiér by Q5M29 A simi-
level in bothM* and«, with a fainterM* and a steeper; this lar effect is present in the ESS LFs: there is-@9™29 dim-

is in agreement with the similar fractions of galaxies in theaing of M*(V) between the early-type and the late-type LFs,
COMBO-17 Type-4 and the CNOC?2 late-type samples (52%hereas the bright-end of the early-type and late-type LFs are
and 47% resp.). The Type-4 class is however supposed to celnifted by a larger amount;1.5M3% The strong correlation
tain only Starburst galaxies, for which the luminosity bias ibetweenM* anda in the Schechter parameterization implies
expected to be the largest. Other complex selectitects in- that the diference in the value di1* for 2 different LFs may
herent to surveys based on multi-medium-band photometngt be a measure of the actual shift in the bright-end f8ill-o
and most critical for emission-line galaxies, might also be fir these 2 LFs. An exact correspondence only occurs if the
play in the COMBO-17. Another possible interpretation is th& LFs have the same value af The various surveys exam-
the LFs for the COMBO-17 Spiral galaxies (Sa, Sb, Sc) whidhed in the present article show that fed < o < 0, the
dominate the Type-2 and Type-3 class and may have significagteement is within .@ mag. For steeper values ef in the
emission-lines, may also be biased towards bright valubtof interval -2 < « < -1, a shiftAM in the LF bright-end cor-
whereas the Type-4 class succeeds in separating the lowesponds to a change iM* by AM* ~ AM - f(a), with
mass Irregular galaxies populating the LF (see Fig. 1). TB& S f(a) S 1M
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ST contains 273%, 352%, and 3% of early-type, intermediate-
o s 1 type, and late-type galaxit_as resp., and the red samplg¥%§2 _
eaﬂviwpe' Jate—type 7 26.9%, and 106% respectively. Thgrefore, the red sample is
T 1 dominated by the early-type galaxies and to a smaller extent,
1L _ by the intermediate-type galaxies; in contrast, the blue sample
. | contains comparable fractions of the 3 galaxy spectral types.
. ,'-: R The steeper slope for the C331blue LF compared to the
oA ] 1/3red LF reflects the fact that the majority of the galaxies
L. f o Co /3 red  of Jate spectral type are included in th88 blue sample (see
> J .- [ T D / . 1 Fig. 3). The 2 LFs however have comparablé because its
\2‘/0,5 - ,:‘g'_’gi Fia _| determination is dominated by the brightest galaxies in the
- -::-gt{ I YA | 2 color samples, namely thg ®ySaSb galaxies which popu-
=1 o p;:' ,fj;;’ Do | late the early-type and intermediate-type spectral classes, both
S S Ly U included in the 2 color samples. This analysis illustrates how
-.' N et 7 intrinsic LFs based on 2 color classes fail to separate the blue
L et ‘A 1 low luminosity galaxies from the more luminous Elliptical and
oF e . < | Spiral galaxies.
. . i Note that the fainter peak surface brightness limit reached
‘ L ‘ L in the ESS £22-225 V mag arcse@, de Lapparent et al.
—20 10 0 10 20 2003b), compared te20-21V mag arcse@ in the CS (Brown
6[deg] et al. 20013, might also contribute to a better detection of

_ _ Irregular galaxies which dominate the ESS late spectral-types
Fig. 3. Relation between the ESO-Sculptor (ESS) PCA spectraldypeyt faint magnitudes\i(R.) 2 —18.5; see Fig. 1) and have lower

and the absolute coloM(V) — M(Rc) of each galaxy. The ESO- gjrface brightness than Elliptical and Spiral galaxies.
Sculptor early, intermediate and late-type galaxies are defined by the

intervalss < -5.0°, -5.0 < ¢§ < 3.0°, andé > 3.0° resp., separated

by the 2 vertical lines. The color cuts used for the measurement of 8. R. band

Century Survey (CS) LFs are superimposed as the 2 horizontal lines:

the Century Survey/8 blue and 13 red sub-samples are defined byl he existing measurements of intrinsic LFs in feband are
M(V) — M(R,) < 0.494 andM(V) — M(R;) > 0.551 respectively. This more numerous than in tHeé andV bands. They are listed in
graph shows how sub-samples based on a color cut mix galaxiesTable 3 and plotted in Fig. 4.

different spectral types.

3.2.1. R luminosity functions at redshifts 0.4—0.6

I|_"| the ESS, the c_limming dW(V), for later spectral types The right panel of Fig. 4 displays the estimates of intrinsic LF

confirms thatM(V) is a better estimate of the total Mas§ o the 4 Surveys with @ < Znax < 0.6: the CNOC2 sur-
. . . . . A ax ~ U.0.

of the galaxies thaM(V). This dw_nmmg IS mterpre_ted by vey (Lin et al. 1999), already mentioned in Sect. 3.1.1, and its
d_e Lapparent et al. _(2003b) asa signature of the falnter_ Maister analog, the CNOC1 survey, which also provides a sam-
hitude late-type Spiral galaxies (Sc, Sd, Sm) detected in he o fie|q galaxies (Lin et al. 1997); the ESS (de Lapparent
late-type class, compared to the brighter earlier type Spitgly) 50031) and the COMBO-17 (Wolf et al. 2003), both al-
galaxies Sa and Sb included in the early and intermediate-typg v o ntioned in Sects. 3.1.2 and 3.1.1 respectively. For the
_classes resp. (see also Sect. 2 and Fig. 1). The smaller dlm C1, survey, the Thuan & Gunn (1976nagnitudes are
in M*(V) for the CS compared to the_ESS can be explam% nverted intaR; by applying the conversioR; = r — 0.36,
asa result of the color_cgt for separating the LF sup-sampl 2 calculated by Fukugita et al. (1995) for an Sbc galaxy; no
which causes some mixing of the spectral types. Figure 3 fstinction is made for the various spectral typesr as R;
lustrates this fect by showing the distribution of ESS spectr aries in the narrow interval 0.34-0.38 among the 6 galaxy

typesg, as a function of absolute (or rest-frame) calbfv) — types listed by Fukugita et al. (1995). Because the COMBO-17

M.(RC) for each ga'_"’?xy-_'” the ESS, the sp(_actr_al typie ob- red LFs are measured in the Sloan Digital Sky Sumdyand
tained by a classification based on a Principal Compon%ﬂ

. o _ hkugita et al. 1996), | convert the “cosmology-corrected”
Analysis (PCA hereatfter), and is tightly correlated with th alues oM (r*) (see Sect. 3.1.1) into the Johnsdhand using

morphological .type (de Lapparent et al. 2003b); the _ear%e values of *—Rprovided by Wolf (2002): 0.3, 0.3,0.22,0.16
type, intermediate-type, and late-type classes, are def'n?df(?ryl'ype-l, Type-2, Type-3, and Type-4 galaxies respectively. |
¢ < -5.0°, -5.0 < § < 3.0°, ands > 3.0° resp. (shown as verti- then apply théR; — R colors terms provided by Fukugita et al.

cal lines in Fig. 3), and contain predominantliSySa, SBSc, 1995 "see their Table 3) for types SO, Sbe, Scd, and Im: 0.09,
and S¢Snylm galaxies resp. (de Lapparent et al. 2003b). 0.08, 0.07, and 0.03 respectively.

By applying to the ESS the colors cuts used in the
CS for defining the B red and 13 b'!-le §amP|e, Fig. 3 % In both surveys, the surface brightness is corrected for the
shows that the 2 color samples contain significant fractiops log(1 + 2)* redshift-dimming; in the ESS, K-corrections are also
of galaxies from several spectral classes: the blue samapglied (see de Lapparent et al. 2003b).
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Fig. 4. Comparison of the Schechter parameférsanda for the existing intrinsic LFs measured or converted into the ColRitmnd. The

surveys with &ective depth @1 < z,. < 0.15 are shown in the left panel, those witl & zn,x < 0.6 in the right panel (see Table 3 for

the survey parameters). The general LFs provided by the DARS2 and SDSS are also shown (see Sect. 3.5; the error bars for the SDSS are
smaller than the symbol size). The error bars are not shown for several points of the LCRS survey for which it is nearly equal or smaller than
the symbol size (see Table 3). For clarity, the error bars for the morphological LFs of the SDSS are only shown for the E-SO LF; the error bars
for types S@Sa-Sbh Shc-Sd are similar, whereas no error bar are provided for Type Im by Nakamura et al. (2003). Solid, dashed, and dotted
lines connect the various classes of a given survey when these are based on spectral types, a color cut or the equivalent width of emission lines,
and morphological types respectively. For all surveys, galaxies of later type, with bluer colors or stronger emission lines are in the direction of
steeper slopes (towards negative values).

Because the CNOC2, COMBO-17 and ESS all detect evmetween the intermediate and late-type LFs. As inheand,
lutionary efects in some of theiR; intrinsic LFs, | restrict the this dimming is due to the fainter galaxies (typegSgIm)
comparison to the LFs measured at the medianamueak included in the ESS and CNOC2 late-type classes (see Fig. 1).
redshift ofz ~ 0.3. As in theU band, | use for the CNOC2

the Ii;ted values of t.he evolvinil* atz = 0.3, and the non- The general agreement of the ESS and CNOC2 intrin-
evolving value ofr (Lin et al. 1999). For the COMBO-17 sur-gic | Fs in theR, band is a result of the similar morphological
vey, | use the intrinsic LFs in the intervalds z < 0.4. Forthe  content of the spectral classes, as shown by de Lapparent et al.
ESS, the mean LFs over the full redshift range of the survey 88)03b): the early, intermediate, and late-type classes contain
provided by de Lapparent et al. (2003b). predominantly BSQ'Sa, SiSc, and StSnylm resp. in the ESS,

The measured values df*(R;) anda for the CNOC2 and and ESab, Sbc, and Sgdh resp. in the CNOC2; when extrap-
ESS are in good agreement. de Lapparent et al. (2003b) stadated toR; < 21.5, the ESS early, intermediate, and late-type
that the ESIR; early-type LF is consistent with a Gaussian paslasses contain 27%, 30%, and 43% resp. of the total number of
rameterization, in agreement with the Gaussian LFs measugadbxies, and the CNOC2 classes contain 29%, 24%, and 47%
locally for E, SO, and Sa galaxies (see also Fig. 1 in Sectréspectively. Given the 1-magftérence in the magnitude limit
above). The similaM* anda parameters forthe CNOG2 LF  for the 2 surveys, the ffering selection #ects and redshift
indicate that a Gaussian parameterization might also be apprompleteness curves, this agreement is remarkable. The slight
priate for the early-type LF for that sample. Both samples shahift toward galaxies of earlier type in the CNOC?2 late-type
a steepening ofr when going to later spectral types, and alass, as indicated by the fractions of galaxies per spectral type,
dimming of M*(R) by ~0.6™2when going from intermediate- might also explain why this LF has a flatierand brighteiM*
type to late-type galaxies, with most of the dimming occurringpan in the ESS.
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Table 3. Schechter parameters for tRgand|. intrinsic or general LFs measured from the existing redshift surveys.

Survey Area A Mim z Class Ngal M* —5logh a Comment
1) 2 B @ ®) (6) ™ 8 9) (10)
cs? 653 R, 16.2 0.1 13-red 419 -2065+0.14 -020+024 (V- R)est> 0555
653 R, 16.2 0.1 13-blue 422 -2047+017 -128+015 (V- R)est<0.499
DARS2 703 R, B<170 0.06 ALL 288 -2124+010 -1.20+0.12 alpha fixed fronB LF
SDSS-Morph  230.0 r*  15.90 0.01-0.075 /B0 597 -2093+0.17 -081+026 0<T<10
230.0 r* 15.90 0.01-0.075 98aSh 518 -2048+0.19 -113+026 15<T<3
230.0 r* 15.90 0.01-0.075 Sped 350 -2047+020 -069+026 35<T<5
230.0 r* 15.90 0.01-0.075 Im 10 -2011 -1.88 55<T<6
SDSS ~2000 r* 17.79 0.02-0.22  ALL 147986 -2056+0.03 -1.04+0.03
LCRS 462 r 17.7 0.15 oll 7312 -2003+0.03 -090+004 EWOI] >5A
462 r 17.7 0.15 no-Oll 11366 -2022+0.02 -027+004 EWOII] <5A
462 r 17.7 0.15 Clan-1 655 -20.64+ 0.07 054+ 0.14 PCA-spectral class.
462 r 17.7 0.15 Clan-2 7614 -2059+0.03 -0.12+0.05
462 r 17.7 0.15 Clan-3 4667 -19.26+0.04 -0.32+0.07
462 r 17.7 0.15 Clan-4 3210 -1921+0.05 -0.64+0.08
462 r 17.7 0.15 Clan-5 1443 -2039+0.09 -1.33+0.09
462 r 17.7 0.15 Clan-6 689 -2037+0.14 -184+0.11
COMBO-17 0.78 r* R<240 0.2-04 Type-1 344 -2083+0.14 053+ 0.18 fits of obs. SEDs
0.78 r* R<240 0.2-04 Type-2 986 -2104+0.17 -0.87+0.07 of redshifted temp.
0.78 r* R<240 0.2-04 Type-3 1398 -2105+ 022 -1.23+0.06
0.78 r* R<240 0.2-04 Type-4 2946 -1974+0.17 -140+0.07
CNOC2 0692 R, 215 0.55 Early 611 -2050+0.12 -0.07+0.14 least-square fit of obs.
0692 R, 215 0.55 Interm 517 -2047+0.17 -061+0.15 UBpgVR:Ic colors
0.692 R. 215 0.55 Late 1012 -2011+0.18 -1.34+0.12 to redshifted temp.
CNOC1 - 22.0 0.2-0.6 P-red 209 -2060+0.30 -0.42+0.28 r-g of redshifted
- 22.0 0.2-0.6 P-blue 179 -2060+052 -147+0.32 non-evolv. Shctemp.
ESS 0.247 R. 205 0.1-0.6 Early 232 -2056+0.14 011+ 0.23 PCA-spectral class.
0.247 R. 205 0.1-0.6 Interm 204 -2043+0.17 -0.73+0.19
0.247 R, 205 0.1-0.6 Late 181 -1984+0.24 -1.64+0.23
DARS2 703 I B<170 0.06 ALL 288 -2192+0.10 -1.20+0.12 alpha fixed fronB LF
SDSS ~2000 i* 16.91 0.02-0.22  ALL 88239 -2125+0.02 -1.03+0.03
Table notes

- See Table 2 for definition of Cols. All references are provided in the text.

- Wherever necessary, the listed valuedvbfresult from the conversion from the original values derived by the authors in the filters listed
in Col. (3), into the CousinR. andl. bands, respectively. The original valuesacére kept unchanged.

- r magnitudes are in the Thuan & Gunn (1976) photometric system.

& The values oM* anda for the CS, SDSS-Morph and COMBO-17 surveys are converted from a cosmologywitk [0.3, Q, = 0.7]
into [Q = 1.0, Q, = 0.0] using empirical corrections described in the text. These values should therefore be used with caution.

Comparison of the 4 spectral-type LFs for the COMBO-1the COMBO-17 Type-1 LF as due to: (i) the earlier spectral
survey with the 3 spectral-type LFs for the ESS and CNO@®ntent of this class, compared to both the ESS and CNOC2
yields similar conclusions as in tHé band. For the Type-1 early-type classes; (ii) the likely absence from the COMBO-17
galaxies, the value df1* is consistent with those for the ESSType-1 class of dSph galaxies which would flatten the faint-end
and CNOC?2 early-type LFs at less than the level, whereas of the LF (see Sect. 2).
the COMBO-17 value okx departs from the values in the  Both Schechter parameters for the COMBO-17 Type-4 LFs
ESS and CNOC2 by 1.4-and 2.6e respectively. As in the are in agreement with those for the ESS and CNOC2 late-type
U band, | interpret the systematically larger valuecofor class (at less than thedevel, except forM* which difers
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from that for the CNOC2 by 1.59). This suggests that therebright-end between the 2 CNOC1 samples (see Fig. 3 in Lin

is a significant fraction of galaxies in common between thet al. 1997). This is to be compared to th&.7M29 dimming

COMBO-17 Type-4 galaxies (with spectral types matching thod the LF bright-end between the CNOC2 and ESS early and

Starburst templates SB6 to SB1 from Kinney et al. 1996), atate-type classes (see Fig. 3 in Lin et al. 1997, and Fig. 7 in

the S¢SmyIm and Scdm galaxies selected in the ESS ande Lapparent et al. 2003b). This behavior is similar to that for

CNOC?2 late-type class respectively. The fractions of galaxittee CS 13 red and 13 blue samples in th¥ band and illus-

in the corresponding classes for the 3 surveys (29% in the E®8ted in Fig. 3, and can be attributed to same cause: the bright

47% in the CNOC2, and 52% in the COMBO-17) also suppaehd of the CNOC1 /R-red and 12-blue LFs are likely domi-

a significant common population of galaxies. nated by Elliptical and early-type Spiral galaxies resp., which
In contrast, similar dferences between the COMBO-1have similar characteristic magnitudes.

Type-2 and Type-3 LFs and the CNOC2 LFs as those seen in

theU band are detected in tifi® band. Both Schechter param- o ) .

eters for the COMBO-17 Type-3 LF (corresponding to spectr%lz-z- R luminosity functions at redshifts 0.01-0.15

types Sbc-SB6) significantly filer from those for the CNOC2

(Sbc) and the ESS ($8c¢) intermediate-type LFs (at thel2r

and 22-o0- level resp. forM*, at the 38-0- and 31-o level

resp. fora), despite a significant common spectral conte

(see Sect. 3.1), withffsets in the direction of brighte*

and steeperr for the COMBO-17 LFs. As in théJ band,

the COMBO-17 Type-2 LF (spectral types Sab-She) is e dding 01 and 003 resp., based on the variations for the full

pected to lie in the intermediate region between the ea sample (see Table 2 of Brown et al. 2001; see also comments
and intermediate-type LF for the CNOC2 and ESS, contain- P o e ; ;
) . . on these shifts in Sect. 3.1.1). The resulting LFs display a sim-
ing E/Sab and Shc galaxies respectively. However, for ”ﬁ%r behavior to both the CS LFs, and the CNOC1 LFs con-
COMBO-17 Type-2 LF,M* is brighter by~2.4-0- and « is '

_ . verted into theR. band. The value oM* dims by only 02™29
isrf'?e(erF::éd?;[e]-BtUeansOrZsaefzg\?elfor the CNOC2 and ESSfrom the CS 13 red to the 13 blue R; LF, corresponding to
yp P Y- a 05™Ma0 shift between the bright-end of the 2 LFs. The values

As already stated in Sect. 3.1.1, a shift towards bright ma q" show the usual steepening from the red to blue sample, and
nitudes is expected for the COMBO-17 Starburst galaxies, a{ﬁe values are in agreement with those for the CNOC1. (right

the bright values oM* for the Type-2 and Type-3 LFs could .
indicatg a severe contamination%f these 2 cl?':\sses by Starbﬂ?&el Of Fig. 4) at less that thedlievel.
galaxies. The low expected fraction of Starburst galaxies in 1he only measures of LF in a red filter based on mor-
these 2 classes however suggest that a similar magnitude B3glogical types were recently obtained from a sub-sample
might afect the Spiral galaxies, which dominate the TypeWith r* < 159 from the Early Data Release (EDR) of the
and Type-3 classes. As in theband, the similar values ofl* Sloan Digital Sky Survey (Nakamura et al. 2003, denoted here
for the COMBO-17 Type-4 LF and the ESS and CNOC?2 |at&DSS-Morph). Following Sect. 3.1.1, | convertthe listed values
type LFs, despite the dominating fraction of Starburst galaxi@gM*(r") from [Qm = 0.3, Qx = 0.7]t0 [Qn = 1.0,Q4 = 0.0]
in the Type-4 class, could result from the combination of a syd4singAM = 0.06™, which corresponds to the change in ab-
tematic brightening fiecting the Type-4 LF compensated fosolute magnitude due to the change in luminosity distance at
by an intrinsic fainterM* than in the ESS and CNOC2 lateZ = 0.05, close to the median redshift of the sub-sample. Using
type LFs. The complex selectioffects inherent to the use ofthe relatiorAe ~ AM/3, derived from the various LFs listed in
medium-band photometry for redshift measurement and spé@ble 2 of Blanton et al. (2001), I also apply the empirical shift
tral classification do not allow to discard these 2 interpretatiorf = 0.02 to the values of listed by Nakamura et al. (2003).
At last, some systematic biases in the COMBO-17 color trarfsQr the 4 SDSS morphological types listed in Table 3, | convert
formation from ther* to the R, band (Wolf 2002) might also the “cosmology-corrected” values &"(r*) into the Cousins
operate, although the fiierence between the response curvé band using the @4 average® — R; color over listed types E
in the 2 filters is significantly smaller than between thg,, and S0, andtheR4,023,Q17 colors for listed types Sab, Shc,
andU bands (see Sect. 3.1.1). and Im respectively (Fukugita et al. 1995, in their Table 3). The
The right panel of Fig. 4 also shows the CNOC1 LFs ekesulting values oM*(R;) anda are listed here in Table 3. Note
timated from the 2-red and 12-blue sub-samples, separatefhatthe LF for types Imis only given by Nakamura et al. (2003)
by the redshifted — g color of an Shc galaxy. The values?S indicative (hence the lack of error bars), as this sample is too
of M* ande for the CNOC1 12-red sample are intermediatesMall and too incomplete to provide a reliable LF.
between those for the early and intermediate-type LFs for the The intrinsic LFs derived by Nakamura et al. (2003) show a
ESS and CNOC2 samples, suggesting an agreement with boghrly flat slope for the 3 morphological typetSh,S@SaSh,
surveys. The 2 CNOCL1 LFs also display the steepeniagar  SbgSd. Only the LF for morphological type Im shows a steep
bluer galaxies, to a value comparable to those for the CNO8Bpea ~ —1.9. This is comparable with the behavior of the
and ESS late-type LFs. Although the CNOC1 LFs fail to denorphological-type LFs measured in the John&opand for
tect a significant dimming irM*, because of the correlationthe NOG (Marinoni et al. 1999), the CfA2S (Marzke et al.
betweenM* and «, there is a~0.7m"29 dimming of the LF 1994a) and the SSRS2 (Marzke et al. 1998) surveys (described

The left panel of Fig. 4 gathers the few intrinsic LF estimates
from redshift surveys with .01 < Znax < 0.15. TheR; LFs for

me CS are calculated for the sam® ted and 13 blue sub-
samples as th¥ LFs (see Table 3); the values df* anda

for both samples are empirically converted from cosmological
Qgrameters@m =0.3,Q, = 0.7]into [Qy = 1.0,Q4 = 0.0] by
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in Sect. 3.3.4). The flat faint-end slopes measured by NakamuraThe LCRS intrinsic LFs based on 6 spectral classes derived
et al. (2003) for types 50 with no evidence of a faint-end de-by a PCA (Bromley et al. 1998), show a smooth variatiorrin
cline is at variance with the Gaussian LFs measured localtpm 0.54 to —1.84, and a dimming oM*(R) from —20.28

for E and SO (see Sect. 2). When Nakamura et al. (2003) use-20.01 between Clan-1 and Clan-6. The large vatue-

the concentration index for classifying galaxies, they obtain0eb4+ 0.14 for the Clan-1 LF suggest that this sub-sample con-
similar flat early-type LF. The authors interpret this flat slope &ains only early-type galaxies and is not contaminated by dwarf
the presence of many intrinsically faint elliptical galaxies witepheroidal galaxies. Further comparison of the LCRS LFs with
a “hard core” out toM(r*) ~ —19. This is in agreement with those for the other surveys is hindered by the fact that Bromley
the fact that in the Virgo cluster, the bright-end of the dSph L&t al. (1998) do not provide the correspondence between their
is dominated by nucleated dE (see Figs. 6 and 15 in Sand&g@A-spectral type and the Hubble morphological types.

etal. 1985). Objects of this type are likely to appear as elliptical Moreover, the LCRS redshift survey is based on multi-fiber
galaxies in the visual classification by Nakamura et al. (2003pectroscopy for which a spectral classification is subject to
As stated by the authors, separating the contribution from dSgibses caused by:

at the faint-end of the /S0 LF might yield a decline of this LF.

Because the surface brightness profile of dSph galaxies de-
viates from ther'/4 profile of giant E (de Vaucouleurs 1948) _ : _ _
and resembles the exponential profile measured for disk galax-t€matic color biases into the spectra (thigeet is called
ies (Binggeli & Cameron 1991 Binggeli & Jerjen 1998), | “apertu_re bias”): color gr§d|ents are present in galaxies
suggest that Nakamura et al. (2003) might have classified ©f Varying types (Segalovitz 1975; Boroson & Thompson
some non-nucleated dE galaxies as faint Spiral galaxies. This 1987 Vigroux et al. 1988; Balcells & Peletier 1994), and
would explain the absence of a decline in theS§Sb LF in most cases correspond to several tenths of a magnitude
at M(r*) fainter than~—19, as would be expected by combina- b!uer colors when going from the central to the outer re-
tion of the Gaussian LFs measured locally for these 3 galax- 910ns of @ galaxy; o _
ies types (see Sect. 2). A contribution from a Schechter LF the astrometric uncertainties which cause &set of the
for dSph with a steep faint-end slope s —1.3 could ex- positioned flbervylth rfespect to the galaxy peak of Ilght.;
plain the increase of the &5Sb LF at faint magnitude, with ~ the poor flux calibration of the spectra, as the variations
a = -1.15+ 0.26 (see de Lapparent et al. 2003b). Moreover,

the relatively small angular size of the fibersX3 com-
pared to the apparent galaxy size, which introduces sys-

in the fiber transmission cannot be accurately calibrated,

the faint boundarM(r*) ~ —18 of the 3rd SDSS-Morph class implying some dispersion in the spectra continuum shape.
(Nakamura et al. 2003) is too bright to show a decrease at fajnt L
magnitudes, as this LF is expected to correspond to the ciﬁ? partly overcome the qux—callbratlorj inaccuracy, Bromley

bination of the Gaussian LFs for the Sbc and Sd (see Sect.ei)"?ll' (1998) apply to each spectrum a high-pass filter, which ef-

Although the dwarf Irregular galaxies (dl) mostly populate thféegtively removes the continuum of the specira. The PCA anal-

latest class of the SDSS-Morph sample (Im), an additional Caggs therefore only accounts for “local” features such as the

tribution at—20 < M(r*) < —18 from dI galaxies (see Table 1 all H&K break, and the absorption and emission lines. Galaz

and Fig. 1 in Sect. 2) might contribute to preventing a declir‘Fé.de Il_apparent (1998) however show that in a spegtral clqs-
of the faint-end LF for ShSd galaxies. sification based on flux-calibrated spectra, the dominant sig-

nal originates from theshapeof the continuum. Moreover,

Contrary to the nearby surveys based on morphologigak |ack of accurate flux-calibration in the LCRS also re-
types (see Sect. 3.3.4), the SDSS-Morph survey does detgfis in significant dispersion in the relative line intensities,
the dimming ofM* of the Im galaxies, compared to the ealjikely to cause some contamination among the LCRS spec-
lier classes. However, the value bf'(R;) = -20.11 for the g classes (no error analysis of the random and systematic
Schechter Im LF is 2 to "9 brighter than the values mea-grors in the flux-calibration of the LCRS data is however re-
sured from the Centaurus and Virgo cluster (see Table 6;§Hrted by Bromley et al. 1998). The neffet is to smooth
de Lapparent et al. 2003b), ar@.5™9brighter than the value {he variations among the intrinsic LFs. This could explain the
derived from the ESO-Sculptor (see Table 7 of de Lappareghaller variation invi* between Clan-1 and Clan-6.p0ma9),
et al. 2003b). Nakamura et al. (2003) warn that the SDS§smpared to a variation between the early and late-type LFs
Morph Im sample is incomplete, and it is likely that a signifins g gomag i the ESS, and 89" in the CNOC2. Kochanek
cant portion of the “unclassified” objects are faint Im galaxieg; 5| (2001) also showed how aperture biases may artificially
Due to the limits of visual classification (Lahav et al. 1995}9teepen the LF by mixing galaxies having Schechter LFs with
some type mixing among the dSph, Im and faint Spiral galaxmmjlar faint-end slopes but fierentM* and diferent ampli-
ies, might be expected, and coulfext the various SDSS-des, The LFs derived by Bromley et al. (1998) must therefore
Morph LFs. be used with caution. In Sect. 3.3.2 below, | show that the var-

In the left panel of Fig. 4, | also plot th&. intrinsic LFs ious biases mentioned here may al$ieet theB band deter-
for the Las Campanas Redshift Survey (Bromley et al. 1998jnations of the LFs provided by surveys based on multi-fiber
Lin et al. 1996, denoted LCRS). As for the CNOC1, | convespectroscopy.
the LCRS Thuan & Gunn (1976)magnitudes into thB; band Left panel of Fig. 4 also shows the intrinsic LFs esti-
using ther — R, = 0.36 color of an Sbc galaxy (Fukugita et almated from the LCRS using the sub-samples &@NOII] >
1995, Table 3f), with no distinction of spectral type. 5 A andEWOII] < 5 A resp. (Lin et al. 1996). Although the
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Ha16563 emission line is a more reliable indicator of star- g,
formation than the [OI}3727 line as it is lessfiected by
dust and metallicity (Tresse et al. 1999), the [Oll] line is of- 80
ten used az 2 0.3 where the K lines shifts into the infrared.
The 2 LCRS LFs based oBWOII] show the similar dim-
ming in M* and steepening in as seen between the LFs for 4,
Clan-2 and an intermediate LF between those for Clan-4 and
Clan-5. Emission lines provide a convenient and straightfog— 50
ward method for separating galaxies with early and late mog;
phological types, as nebular lines result from gas heating @/ 40
young stars and are thus present in galaxies with current stars
formation, which in turn tend to be of later morphological typ&
(see Fig. 5, described below). Although the correlations bg- 20
tween strength of the nebular lines, the galaxy gsjmectral-
type and the morphological typeféer some dispersion, they :
are observed in all galaxy samples (see Figs. 2 and 3 in -:::'f#i‘ L.
de Lapparent et al. 2003b). For example, Heyl et al. (1997) SrEN Ewlon] < 5 A&
show that the evolution detected by Ellis et al. (1996) in the—10
Autofib star-forming galaxies from ~ 0.5 to the present time N S A R
(a decrease in luminosity density with decreasing redshift), ~~2n 10 0 10 20
can be interpreted in terms of evolution in the late-type Spiral 8[deg]
galaxies (see Sect. 3.3.3 for analysis of the Autofib intrinsic
LFs). Fig. 5. Relation between the ESO-Sculptor PCA spectral tygad

| now show that LF estimates based &W[OII] suf- the equivalent width of the [Oll] emission Iir_1e for each ESO-Scqutqr
fer analogous type mixing as those derived from color Sa&alaxy._The ESO-S_cqutor early, |ontermed|ate anc: late-type grflames
ples (see Fig. 3). In Fig. 5, | plot the equivalent width of'e defined by the intervals< -5.0°, -5.0 < 6§ < 3.0°, ands > 3.0

S . . resp., separated by the 2 vertical lines. The c&\WAfOII] = 5 A used
the [Ol1] em|S_S|on I_|ne asa funct!on of PCA spectral type for measurement of the Las Campanas Redshift Survey LFs (Lin et al.
for the galaxies withR: < 205 in the ESS. The sample

; ) 1996) is indicated as a horizontal linE\[OII] = 5 A also nearly

with EW[O|_|] <5 A contains 7%, 246%, and. B% of  corresponds to a @ significance level in the [OI1] line). This graph
early-type, intermediate-type, and late-type galaxies resp., &agws how sub-samples based BW[OII] mix galaxies of diferent

the sample withEW[OII] > 5 A, 9.9%, 389%, and 52% spectral types.

respectively. Therefore, the low [Oll]-emission sample is

dominated by the early-type galaxies, with a small fraction

of intermediate-type galaxies and few late-type galaxies; é‘u

ESS ESS
early—type late—type

70

. b, Ew[on] > 5 &

L e e
>
ol b b b b b b b b b i

contrast, the high [Oll]-emission sample is approximate 4Sb galaxies), and the dimming of the late-type Spiral (Sc,

equally dominated by the intermediate and late-type gal X(_j/Sm) and the Irregular galaxies compared to earlier-type

. . . laxies (see Fig. 1). Comparison of the ESS and CS LFs in
les. Measurement of LFs based on the equivalent width t ?ev band (see Fig. 2 in Sect. 3.1.2) also supports this result.

[Ol1] emission line then fails to discriminate among the intrin-
sic LFs per morphological type due to type mixing, similarly
to the LFs based on color sub-samples. This could explain wBy3. B band
theR; LFs for the CS 13 red and 13 blue samples nearly fol- o
low the LCRS results based on the [OlI] emission line (lefth® MOst numerous measurements of intrinsic LFs were ob-
panel of Fig. 4). There is however one notablfetence with tained in theB band. For clarity, Fig. 6 shows thel* and
the LFs obtained by using a color cut: the fraction of early-tygeParameters for samples grouped in four intervalsfteative
galaxies in the high [Oll]-emission ESS sample is relative§@PthZnax.
smaller than in the ESSA blue sample.

The LCRS LFs are also useful for emphasizing the negds 1 g jyminosity functions at redshifts 0.4-0.6
of multiple galaxy classes for estimating intrinsic LFs. The
difference in the LCRS LFs between the 6 samples separatbe lower-left panel of Fig. 6 shows the intrinsic LF parameters
by spectral type and the 2 samples based on the strengtlioothe redshift surveys providing measurementgat ~ 0.6:
the [Oll] emission line illustrates how a wider variety of LFghe Canada-France Redshift Survey (Lilly et al. 1995, denoted
is measured when a larger number of classes is used. Thi€ERS); the CNOCL1 (Linetal. 1997), CNOC2 (Lin et al. 1999),
due to the multiplicity of shape for the LFs per morphologic® OMBO-17 (Wolf et al. 2003), and ESS (de Lapparent et al.
type (see Sect. 2). In thHe band, comparison of the LCRS and2003b), already mentioned in Sects. 3.1.1, 3.1.2 and 3.2; and
CS LFs on one hand, and of the CNOC1 and CNOC2 LFs tve Calar Alto Deep Imaging Survey (Fried et al. 2001, de-
the other hand, provides evidence that a minimum of 3 spemted CADIS). The photometric catalogues on which are based
tral classes is necessary for detecting both the GaussiandlRhese redshift surveys are obtained from CDD imaging (see
shape for the E and SO galaxies (sometimes also includifaple 4 for the sample parameters).



860 V. de Lapparent: Critical analysis of luminosity functions from redshift surveys

C I I + I I =
1B Zmax S 0.03 T 0.02 <z, <015 7
0.5F + J05
OF ® SSRs2 + El
r T ) <+ DUKST 3
-0.5F =+ 4 -05
- T &‘AA\ ]
-le o* T B 1-1
~15F + | 1-15
o } ke 1
- + SAPM: A morph A Ha A
—2.5 o 125
:\ Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il ::‘ Il Il Il Il ‘ Il Il Il Il ‘ Il Il Il Il ‘ :
7\ T ‘ T T T T ‘ T T T T ‘ T T T 77‘ T T T T ‘ T T T T ‘ T T T T ‘ |
S : T 1
1k 04 = T 015=12 ., =020 7
0.5 E % CNOC2 1 A 2dFGRS2 E 0.5
r [ CNocCl T AESP ]
0 - A CADIS 1 O Norris E 0
T A COMBO17 T  OSDss ]
—05 - O CFRS + B -0.5
L A ST
-1.5F —t + @‘E 4-1.5
—2F T 4-2
| ‘ | | ‘ | ‘ | ‘ | | ‘ | ‘ | ‘
—21 —-20 —-19 —e1 —-20 —-19 —18

M (B) — 5 log h

Fig. 6. Comparison of the Schechter paramefdrsand« for the existing intrinsic LFs measured or converted into the JohBgdgend. Other
existing surveys providingnly a general LF are also indicated (DUKST in the upper-right panel; SDSS in the lower-right panel). As the errc
bars for the 2dFGRS2 and SDSS surveys (lower-right panel) are smaller than the symbol size (Table 4), they are not plotted. The 4 pane
arranged by increasindfective depttz,.x, starting from the upper-left panel and moving clock-wise; the intervaffetave depth is indicated

in each panel. Solid, dotted, and dashed lines connect the various classes of a given survey when these are based on spectral types, morph
types, and a color cut or the equivalent width of emission lines, respectively. For all surveys, galaxies of latefrmpguitabgical type or

with stronger emission lines are in the direction of steeper slagéswards negative values), except for the Norris survey in the lower-right
panel, for whichx is nearly constant: the “late-type” galaxies are those with the faiteiFor clarity, the error bars in the lower-left panel are
only shown for either the early-type point or the late-type point of each survey, or for both points; error bars for the other points are compara
except in the COMBO-17, with similar error bars for the Type-2, Type-3 and Type-4 LFs, and in the ESS, with similar error bars for t
intermediate-type and late-type LFs (see Table 4).

As in the U and R. bands, | use the listed values oin which they detect evolutionaryffects using the LFs with
M*(z = 0.3) for the CNOC2B LFs (Lin et al. 1999), and the z < 0.5 as reference. | however use their intrinsic LFs derived
intrinsic LFs in the interval @ < z < 0.4 for the COMBO-17 in the intervals B < z< 0.5 and 02 < z < 0.5 resp., because
survey (Wolf et al. 2003). As in the andR; bands, | use for these provide the best constraint anfor each survey (see
the ESS the values dfl* anda derived from the full redshift Fried et al. 2001; Lilly et al. 1995); these redshift intervals
range of the survey (@ < z < 0.6). Both the CADIS and CFRS also correspond t@,.x < 0.6. For the CFRS, the values of
measure LFsinthe intervalss z< 0.75and 0755 z2< 1.0, M*, listed forh = 0.5 (Lilly et al. 1995), are converted to= 1.
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Survey Area A Miim z Class Ngal M* —5logh a Comment
(1) 2 @G 4 5y 6 )] (8 9) (10)
NOG 27140 B 14.0 0.02 E 344 -2012+0.26 -0.47+0.22 morphological class.
27140 B 14.0 0.02 SO 596 -1982+026 -117+0.20
27140 B 14.0 0.02 Sa-Sh 1521 -1989+0.12 -0.62+0.11
27140 B 14.0 0.02  Sc-Sd 2240 -1976+0.11 -0.89+0.10
27140 B 14.0 0.02  Sm-Im 619 -2049+0.72 -241+028
CfA2S 1370 Bzw 15.5 0.03 E - -1931+0.20 -0.85+0.15 morphological class.
1370 Bz, 155 0.03 SO - -1885+0.10 -0.94+0.10
1370 Bz, 155 0.03 Sa-Sh - -1885+0.10 -0.58+0.10
1370 Bz, 155 0.03  Sc-Sd - -1902+015 -0.96+0.10
1370 Bz, 155 0.03  Sm-Im - -1906+050 -1.87+0.15
SSRS2 5550 Bgzy 15.5 0.03 E-SO 1587 -1947+0.11 -1.00+ 0.09 morphological class.
5550 Bzy2 15.5 0.03  Spiral 3227 -1962+0.08 -1.11+0.07
5550 Bzy 15.5 0.03  Irr-Pec 204 -2005+005 -1.81+0.24
DARS1 70.3 by 17.0 0.06 E-SO 97 -1912+0.20 -0.48+0.25 morphological class.
70.3 by 17.0 0.06  Sp-Irr 194 -1948+020 -1.24+0.25
DARS2 703 B 17.0 0.06 I2-red 144 -1940+0.17 -0.20+0.26 U = B)rest> 0.2
70.3 B 17.0 0.06  I2-blue 144 -1955+023 -155+017 U = B)rest< 0.2
DUKST 1460 by 17.0 0.07 ALL 2500 -1952+0.10 -1.04+0.08
SAPM?2 4300 by 17.15 0.07 E-SO 311 -1946+0.25 020+ 0.35 morphological class.
4300 by 17.15 0.07  Sp-Irr 999 -1924+016 -0.80+0.20
4300 by 17.15 0.07  H-low 599 -1938+024 -0.75+028 EW(Ha)<2A
4300 by 17.15 0.07  H-mid 473  -1909+023 -072+029 2<EW(Ha) < 15A
4300 by 17.15 0.07  H-high 459 -1893+026 -1.28+030 EW(Ha)>15A
Autofib 10.2 by 24.0 0.02-0.15 Red-E 154 -20.25 -0.92 spectral class. by
10.2 by 24.0 0.02-0.15 Blue-E 177 -19.29 -0.94 cross-correlation
102 by 24.0 0.02-0.15 Sab 282 -19.88 -1.19
102 by 24.0 0.02-0.15  Sbc 361 -19.20 -1.26
102 by 24.0 0.02-0.15  Scd 539 -19.04 -1.40
10.2 by 24.0 0.02-0.15  Sdm 90 -1882 -1.44 includes Starburst
2dFGRS1 ~60 by 19.45 0.15 Type-1 1850 -1936+0.09 -0.74+0.11 PCA-spectral class.
~60 by 19.45 0.15  Type-2 958 -1946+0.14 -0.86+0.15
~60 by 19.45 0.15  Type-3 1200 -1922+0.12 -0.99+0.13
~60 by 19.45 0.15 Type-4 1193 -1886+0.12 -1.21+0.12
~60 by 19.45 0.15  Type-5 668 -1894+022 -1.73+0.16
2dFGRS2 ~1200 by 19.45 0.15  Type-1 27540 -1933+005 -0.54+0.02 PCA-spectral class.
~1200 by 19.45 0.15  Type-2 24256 -19.37+0.03 -0.99+0.01
~1200 by 19.45 0.15  Type-3 15016 -19.03+0.04 -1.24+0.02
~1200 by 19.45 0.15  Type-4 8386 -19.07+0.05 -1.50+0.03
ESP 232 by 19.4 0.15 no-emi 1767 -1937+0.10 -098+0.09 EW<5A
232 by 19.4 0.15  emi-line 1575 -1931+011 -140+010 EW>5A
SDSS ~2000 g¢* 17.69 0.02-0.17  ALL 53999 -1896+0.02 -0.90+0.03
Norris 25.0 Bag <200 0.0-0.2  no-Oll 159 -1983+046 -109+023 EWOI] <10A
250 Bag <200 0.0-0.2 Ol 60 -1912+108 -110+045 EWOI] >10A
COMBO17 078 B R< 240 0.2-0.4  Type-1 344 -1919+0.15 062+0.20 fits of obs. SEDs
078 B R< 240 0.2-0.4  Type-2 986 -1942+0.17 -0.80+0.08 of redshifted temp.
0.78 B R< 240 0.2-0.4  Type-3 1398 -1981+0.23 -1.24+0.07
078 B R< 240 0.2-0.4  Type-4 2946 -1875+0.16 -1.37+0.06
CFRS 0.0347 Bag Iag <225 0.2-0.5  12-red - -1879+0.35 000+ 0.20 (V- I)ap of redshifted
0.0347 Bpg Iag <225 0.2-0.5 12-blue - -1918+035 -1.34+0.20 non-evolv. Shc temp.
CADIS 0.0833 B lg15 < 23 0.3-0.5 E-Sa 82 -1929+0.22 019+0.22 fit of obs. SEDs
0.0833 B lg15 < 23 0.3-0.5 Sa-Sc 301 -1966+030 -0.81+0.13 toredshifted temp.
0.0833 B lg15 < 23 0.3-0.5  Starburst 252 -1869+ 029 -1.28+021
CNOC2 0.692 Bap R. <215 0.55 Early 611 -1892+0.12 008+ 0.14 least-square fit of obs.
0.692 Bag R. <215 0.55 Interm 518 -1924+0.16 -053+0.15 UBpgVR:lc colors
0.692 Bap R. <215 0.55 Late 1016 -1912+0.16 -1.23+0.12 to redshifted temp.
CNOC1 - Bag r<220 0.2-0.6  12-red 209 -1932+030 -0.38+0.29 r-g of redshifted
- Bas r<220 0.2-0.6 12-blue 180 -1971+050 -1.44+0.32 non-evolv. Shc temp.
ESS 0.219 B 22.0 0.1-0.6 Early 108 -1952+024 -0.24+0.33 PCA-spectral class.
0.219 B 22.0 0.1-0.6  Interm 154 -1937+020 -0.75+0.21
0.219 B 22.0 0.1-0.6  Late 190 -1900+020 -1.25+0.20
Table notes

- See Table 2 for definition of columns. All references are provided in the text.
- All listed values ofM* result from the conversion from the original values derived by the authors in the filters listed in column (3), into the
JohnsorB band. The original values of are kept unchanged.

- All quotedb; magnitudes are from photographic plates.

a In the survey denoted SAPM, sub-sample-ldw contains 233 E-S0, 217 Sp-Irr, 149 unclassified galaxies; sub-sampieiti 24 E-SO,
358 Sp-Irr, and 81 unclassified galaxies; sub-sampléhtgh, 20 E-SO, 344 Sp-Irr, and 95 unclassified galaxies.
b The values oM* and« for the COMBO-17 survey are converted from a cosmology with E 0.3, Q, = 0.7] into [Q, = 1.0, Q, = 0.0]

using empirical corrections described in the text. These values should therefore be used with caution.
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Note that no uncertainties are quoted by Lilly et athe galaxiesin this class. Here, contrary tothandR; bands,
(1995) for the Schechter parameters of the CFR&réd there is no need to invoke some systematic bias in the abso-
and ¥2-blue LFs. In Table 6, | have approximated these uncéute magnitudes (related to the larger redshifts errors for the
tainties asv2 times the uncertainties(M) = 0.25 ando-(¢) = faint Starburst galaxies). Note that the John&band is the
0.15 quoted for the general LF in the interval(< z < 0.5 only band considered here in which the COMBO-17 LFs are
(see Sect. 3.1.1in Lilly et al. 1995). The values\f for the directly provided. This strengthens the suggestion that the dif-
CNOC2, CNOC1, and CFRS are measure®jp: | convert ference in thé) andR; bands between the COMBO-17 Type-2
them into Johnsom magnitudes usind® — Bag = 0.14, as and Type-3 LFs and the intermediate-class LFs of the CNOC2
estimated by Fukugita et al. (1995). and ESS may be due to some biases in the coloffic@nts

| first compare the LFs for the 3 surveys which are based oequired to convert the COMBO-Xihgo andr* LFs into theU
a spectral classification, and are split into 3 spectral classes:dneR. bands respectively.
ESS, CNOC2 and CADIS. Despite selectidfeets specific to The type content and respective fractions of galaxies in
each sample, Fig. 6 shows that BB&®and intrinsic LFs for the the CADIS classes (13% E-SO, 47% Sa-Sc, 40% Starburst
3 surveys have a similar behavior. All 3 surveys show the stegmlaxies) and the COMBO-17 classes (6% Type-1 [E-Sa],
ening ina from early to late-type classes: the slapicreases 17% Type-2 [Sa-Sbc], 25% Type-3 [Sbc-SB6], 52% Type-4
from values inside the interval0.24 < a < 0.19 for the early- [SB6-SB1] galaxies) also indicate that the CADIS class
type galaxies, to the narrow rangé.28 < o < —-1.23 for the Sa-Sc is expected to contain a significant part of both the
late-type galaxies. The valuesldf also describe narrow inter- COMBO-17 Type-2 and Type-3 galaxies. Taking the average
vals of £0.6M% among the 3 surveys for each of the 3 classest the Schechter parameters for the COMBO-17 Type-2 and
If one assumes that the 3 spectral classes in the ESS, CNA§ge-3 classes yields values Bf* anda in acceptable agree-
and CADIS sample similar galaxy populations, taken 2 by thent with the CADIS Sa-Sc class (at less than [evel for M*,
the ESS and CADIS LFs, and the CNOC2 and CADIS LFs aamd less than 2= level for ). The B LFs for the COMBO-17
in agreement at the &-level. therefore demonstrate the gain in information when changing

There are however 2 noticeableffdrences between thefrom 3 to 4 spectral classes. This gain fEeetive because the
CNOC2 and ES8B LFs. First, there is a 2= difference between chosen COMBO-17 classes succeed in separating galaxies with
the M* values for the CNOC2 and ESS early-type LFs. | alsdifferent intrinsic LFs.
note that there is only a very small dimming of the bright-end The agreement of the CADIS and COMBO-B1Fs with
of the CNOC2 LF from early to late types: a shift of approxthose for the ESS and CNOC2 demonstrates the interest of
imately Q5™ towards faint magnitudes is however evaluatettie “photometric redshift” approach for measuring LFs: the
from Fig. 5 of Lin et al. (1999); it converts into aZV'®3bright- CADIS survey is based on a combination of 4 wide-band fil-
ening of M*(B) from early to late types because of the corréers BRJIK) and up to 13 medium-band{ ~ 250-500 A)
lation betweenM* anda (see Sect. 3.1.2). In contrast, therélters; the redshifts and spectral types~&780 galaxies were
is a~1.0ma9 shift towards faint magnitudes of the bright-endneasured using a standard minimization procedure in which
of both the ESS and CADI8 LFs from early to late types, the observed SEDs are compared to a spectral library. The
which is measured by a dimming M*(B) of 0.52™9in the resulting redshifts uncertainties as€z) < 0.03, to be com-
ESS and 0™ in the CADIS. Theseféects could be due to pared to~0.0001-0.003 for the spectroscopic surveys listed
the incompleteness of the E®Ssample, and a ffierence in in Tables 2-3 (for comparison, the COMBO-17 uses 5 wide-
morphological type content of the spectral classes in the 3 sbhiand filters —-JohnsddBVRF and 12 medium-band filters with
veys. FWHM = 140-310 A which yield the same redshift uncer-

Because the spectral classification and redshift measusenty as in the CADIS). Ther(2) < 0.03 redshift uncertainty
ment in the CADIS and COMBO-17 surveys are based onirathe CADIS survey is neverthelessBcient for derivation of
similar technique (medium-band photometry; see Sect. 3.5fdectral-type LFs in agreement with those derived from red-
and below), it is useful to compare the results from the 2 sighift surveys such as the CNOC2 and ESS. The reason is that
veys. The major dierences between the 2 surveys are thke dispersion in the absolute magnitudes caused by the redshift
larger statistic for the COMBO-17 and its use of 4 spectrahcertainties, of order ofd{2)/z, are significantly smaller than
classes, compared to 3 spectral classes in the CADIS (Hsewidth of the LF for each morphological types (see Fig. 1 in
Table 4; there is also somefidirence in the set of filters, seeSect. 2): for example,d&(2)/z = 0.3 atz = 0.5 in the CADIS
below). Lower-left panel of Fig. 6 shows that there is remarlsurvey, which is nearly 10 times smaller than the dispersion of
able agreement between the CADIS E-Sa, Sa-Sc, Starburst tliesGaussian LFs for the giant galaxies (see Table 1 in Sect. 2);
and the COMBO-17 Type-1 (E-Sa), Type-2 (Sa-Sbhc), Typetdis is even smaller than the 8 mag interval over which the
(SB6-SB1) LFsresp., as expected from the similar spectral typehechter LFs for dwarf galaxies are defined (see Jerjen et al.
content in the corresponding classes. As observed in the EBBO0; Trentham & Tully 2002).
and CADISB LFs, the LF for COMBO-17 Type-4 galaxies The 2-class LFs derived from the CNOC1 and CFRS, also
shows the dimming of1* due to the expected dominant contriplotted in the lower-left panel of Fig. 6, are based on a color cut
bution from dl galaxies in this class. The noticeable brightenird the redshifted color of a non-evolving Sbc galaxy. Both sam-
in M* for the COMBO-17B LF for Type-3 (Sbc-SB6) galaxies, ples confirm the steepening in for bluer galaxies observed
compared to the Type-1 and Type-2 classes, may be due toftirethe ESS, CNOC2, CADIS and COMBO-17 surveys. It is
combination of significant mass and star formation rat@for however noticeable that for both the CFRS and the CNOC1,
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M* for the blue sample is-0.4™29 brighter than for the red listed types E and SO, and 0.57 for listed type Sbc. The re-
sample. Examination of the corresponding curves in Lin et a&ulting B — b; colors are 0.25 for the average between listed
(1997) and Lilly et al. (1995) shows that thiffect is due to types E and SO, and 0.22, 0.16, 0.14, 0.08 for listed types Sab,
the correlation betweel* anda in the Schechter parameterSbc, Scd, Im resp., which are assigned to the 2dFGRS1; 0.25
ization: for the CNOCL, the bright-end of the blue LF is actfer the average between listed types E and SO, and 0.16, 0.14,
ally fainter by ~0.2-0.3™29 than that for the red LF; for the 0.08 for listed types Sbc, Scd, Im resp., which are assigned
CFRS, the bright-end of the blue LF is not determined, bt the 2dFGRS2; 0.25 for the average between listed types E
the few common points with the red LF (those lying around trend SO, and 0.16 for listed type Sbc, which are assigned to
“knee” at M(Bag) ~ —19.5) suggest also &ainter bright-end the ESP.

by <0.5M8 for the blue LF. This confirms the-dependent re- For the Norris survey, | convert values f* measured

lation mentioned in Sect. 3.1.2 between the bright exponenq'ﬁllBAB into JohnsorB magnitudes using agaBi- Bag = 0.14,
fall-off of a given LF and the value of1". as estimated by Fukugita et al. (1995). Note that the areas of
The Q2 to 05™% dimming of the LF bright-end from sky sampled by the 2dFGRS1 and 2dFGRS2 are not provided
the CNOC1 and CFRS/2-red to J2-blue samples is how- by the authors; | roughly estimate them using the other ele-
ever smaller than for the ESS1.0M%9). The small dimming ments of information provided by the authors (number of fields
in M* for the CNOCL1 and CFRS in thB band is similar to and number of spectra per field). The resulting approximate ar-
that already described for the CNOCL1 LFs in théand in eas listed in Table 4 could be in error by as much as a factor 2.

Sect. 3.2 and r?lttr!buted to type—mixing: the use qf on]y 2 SPEC- | the ESP (Zuccaetal. 1997), the detectmmndetection of
tral classes fails in separating the blue low luminosity galax- [011]43727 emission line is used for separating the sample

ies from the more luminous Spiral galaxies; the bright endsl 0 2 spectral classes; as stated by the authors and indicated in

the red and blue LFs are dominated by Elliptical and Spmf‘ ble 4, detection of emission lines corresponds to a threshold

galaxies resp., which have similar characteristic mag:;nitud((ﬁ,s5 A& in equivalent width. The resulting LF for the qalaxies
(see Table 1 and Fig. 3); due to the correlation betwigen d X g g

o . with no or weak [Oll] line has a nearly flat slope in tBéband
and«a, combination with a steeper for the blue LF then re- o y b

; : : (e = —1.0; the corresponding point in Fig. 6 is overlayed with
sults in a brighteM* for that LF. As in theR. andV bands, A : )
comparison of the ESS, CNOC2 and CADIS LFs with tho that for the 2dFGRS2 Type-2 LF), and a steeper slope is mea

Sured for the galaxies with strong [Ollg (~ —1.3); the varia-

for the CNOC1 and CFRS illustrates the significant gain of irfi'on in M* is small from one sub-sample to the other and within

fﬁrmatli)_n l\_/vhen ;:hﬁngm? frohm 2 0 3_spectra:c c:}aszes, _duetﬁ% error bars. As for the LCRSLFs (Lin et al. 1996) based
the multip '.C'ty of shape for the intrinsic LFs of the ominang, the equivalent width of the [Oll] line (see Sect. 3.2), | inter-
morphological types (see Sect. 2). pret the flat slope of the ESP LF for galaxies with low [OII]-
emission as the result of type mixing, as demonstrated in Fig. 5
3.3.2. B luminosity functions at redshifts 0.15-0.20 (see Sect. 3.2.2): the LF for that sample is likely to be con-
taminated at the faint end by Spiral and Irregular galaxies, thus
The lower-right panel of Fig. 6 shows thé* anda parame- failing to isolate the bounded LFs for E and SO galaxies. Note
ters for the intrinsic LFs measured from redshift surveys wittowever that both ESP LFs in tfiband have a steeper value
0.15 S Znax S 0.20: the first and second sub-samples of th@f a by ~0.5 compared to the corresponding LCRS LFs in the
2dF Galaxy Redshift Survey (2dFGRS) from which intrint band. This &ect might be due to the bias against low sur-
sic LFs were derived, based on 5869 galaxies (Folkes etfate brightness galaxies whicffects the LCRS, and tends to
1999, denoted 2dFGRS1), and 75589 galaxies (Madgwiekclude late-type galaxies. As a result, the low and high [Ol1]-
et al. 2002, denoted 2dFGRS2); the ESO Slice Project (Zuggaission galaxy classes in the LCRS may be shifted towards
et al. 1997, denoted ESP); the Norris Survey of the Corogfarlier types. Comparison of LFs amondgfeient filters must
Borealis Supercluster (Small et al. 1997). The photometric shewever be taken with caution.
veys on which are based all these mentioned redshift surveys|, the Norris survey (Small et al. 1997), shown in the

are obtained from digitized photographic plates. lower right panel of Fig. 6, the 2 intrinsic LFs are also es-
For converting the values dI* measured ad; magni- timated using the strength of the [Q1B727 emission line.
tudes into JohnsoB magnitudes for the 2dFGRS1, 2dFGRS2Although a~0.7m29 dimming of M* is observed for galaxies
and ESP, | apply thB - b; = 0.28(B - V) color equation deter- with EW[OIl] > 10 A compared to those witEW[OII] >
mined by Blair & Gilmore (1982, see also Norberg et al. 2002)0 A, no change in the slopeis observed between the 2 sub-
for the UK Schmidt Telescope photographic system, complgamples, probably due to poor statistics (see the large error
mented by thd8 — V colors estimated by Fukugita et al. (1995bars). Although the Norris survey reachggy ~ 0.5, here |
Table 3a): for the 5 2dFGRS1 types listed in Table 4, | usmly consider the LFs for the sub-samples witk @ < 0.2, as
the averag® — V color 0905 over listed types E and SO, andhe slopex for the Q2 < z < 0.5 sub-samples is poorly deter-
the B — V colors 0.78, 0.57, 0.50, 0.27, for listed types Sammined (they only include galaxies brighter thit{B) < —19).
Shc, Scd, Im resp.; for the 4 2dFGRS2 types, | use the avéhe Norris LFs could be improved by extending the [Oll]-line
ageB — V color 0905 over listed types E, SO and Sa, and theib-samples to the full redshift range<0z < 0.5, thus dou-
B — V colors 0.57, 0.50, and 0.27, for listed types Sbc, Scdling the number of galaxies per sub-sample (see Small et al.
Im resp.; for the ESP, | use the averdje V color 0905 over 1997).



864 V. de Lapparent: Critical analysis of luminosity functions from redshift surveys

In contrast to the ESP and Norris surveys, the spectral cla§Madgwick et al. 2002), which also have Gaussian LFs (see
sifications for the 2dFGRS1 and 2dFGRS2, whose LFs are a&ect. 2). The incompatibility of the 2dFGRS2 Type-1 LF (see
shown in the lower-right panel of Fig. 6, are based on a PCRig. 11 of Madgwick et al. 2002) with a Gaussian LF suggests
and use the projections onto the first 2 principal componenhat this sample is alsoffected by contamination among the
(after exclusion of the mean spectrum). The 2dFGRSL1 is sepectral types.

arated into 5 types, which | estimate to correspond to morpho- 1 intrinsic LFs estimated from the commissioning data of

logical types [£S0, Sab, Sbc, Scd, and Sdmresp. (see Fig. 8 he PSS and based on rest-frame colors (Blanton et al. 2001)
of Folkes et al. 1999). The 2dFGRS2 is divided into 4 typegy not appear to befiected by thesefiects. Because Blanton
from Fig. 4 of Madgwm!( etal. (2002), | estimate that they cogs; g (2001) do not provide the Schechter parameters fitted to
respond to morphological types®)Sa, SiL'Scd, SBScd, hese | Fs, they are not plotted in Fig. 4. From visual inspection
and ScgSmylm respecﬂvglﬁ}. _ S of Fig. 14 of Blanton et al. (2001), the LFs in the band for

The usual systematic steepening of the intrinsic LFs fgfe rest-frame color intervalsT < g* —r* < 0.90 and 058 <
later type galaxies is observed in both th_e 2dFGRSl %rd_ r* < 0.74, which correspond to morphological types E,
2dFGRS2 samples, and the 2 samples describe consistent igig# spsa galaxies resp. (see Fukugita et al. 1995) show a clear
vals ofa (within the error bars). Both samples also show a dingy||-off at faint magnitudes, in the interval20.0 < M(r*) <
ming in M* between the LFs for the earliest and the latest clasg§g 3, and-19.0 < M(r*) S —16.7 respectively. | suggest that
(by ~0.6™for the 2dFGRS1, and0.4™for the 2dFGRS2). the SDSS LFs are able to detect the bounded behavior at faint
Nonetheless, both the 2dFGRS1 and 2dFGRS2 fail to detec"r‘ﬁ'&gnitude for the giant galaxies (E, SO, and Spiral) because
Gaussian shape of the intrinsic LFs for E, SO and Sa galaxi@gse LFs are based on rest-frame colors @otbn spectral
Because the 2dFGRS1 and 2dFGRS2 samples reach abs@iiiification. As the SDSS also uses multi-fiber spectroscopy,
magnitudes as faint a¥l(B) ~ -16 andM(B) ~ —14 resp., g spectral classification based on these data would likely be
both surveys should a priori detect the faft-dor the E, SO gected by aperture bias and calibration errors.

iral intrinsic LF fai i j T
and Spiral intrinsic LFs at faint magnitude (Jerjen & Tammann The 2dFGRS1 and 2dFGRS2 surveys show the same ef-

1997; see also Fig. 1 above). A dipat7.5 < M(b;) £ -165 . .

; L . t as observed for the ESS intermediate-type LF: nearly flat
I | he Type-1 LF for the 2dFGRS1 c

is actually visible in the Type or the 2dFGRS (SegTopes are measured for the 2dFGRS1 Type-2d_E (-0.86;

Fig. 11 of Folkes et al. 1999), and calls for confirmation witt is spectral class corresponds to morphological type Sab) and
a larger sample. Although the 2dFGRS2 sampled§ time :
rger samp 9 samp 'mes e-3 LF @ = -0.99; corresponding to type Shc), and for

I than the 2dFGRS1, the 2dFGRS2 Type-1 LF only sh :
arger fnan the © ype onty s ot e 2dFGRS2 Type-2 LRa(= —-0.99; corresponding to types

a weak minimum aM(b;) ~ —16.0. The diferent behavior be- . .
tween the 2 samples is probably due to th@edéent definition Sa(Sb’Scd)._ In the ESS, these_fla_t Sl.OPeS are rec_oncned V\."th
the Gaussian shapes of the intrinsic LF for Spiral galaxies

of the spectral types. by adding a contribution from dwarf spheroidal galaxies (see
Note that the 2dFGRS1 and 2dFGRS2 samples are separ 1 1 j"ye | apparent et al. 2003b), which is justified by the

rated into 1 and 2 more spectral classes resp. than the ‘ﬁjéer colors of the dSph galaxies as compared to their giant

and CNOC2; as a result, one would expect that their reSD%%-ang (E and SO type). | propose a similar interpretation of

tive Type-1 samples show an even lower degree of morphoI?ﬁ- ; .
. g : . 1ie flat slopes of the intermediate-type LFs for the 2dFGRS1
ical type mixing than in the ESS and CNOC2. The situation d 2dFGIE)282 surveys: it could alg(r)) apply to the SDSS LF

may however be opposite. As mentioned above for the LC 3t rest-frame colors @2 < g — r* < 0,58 (corresponding

multi-fiber spectroscopy results in systematic color biases ueSb¢Scd galaxies; see Fukugita et al. 1995), which has a flat

to the small circular apertures, and in large random errors du?cg%t-end slope (see Fig. 14 in Blanton et al. 2001). This in-
the inaccurate flux-calibration of the fibers and their inaccurahEer retation iz at varian?:;—:- with that of Kochaﬁek ot all (2001)
positioning onto the objects. Moreover, the design of the Cc\)l(lh[()) show that in redshift surveys based on muIti—fib.er S ec’-
rector lens of the 2dF multi-fiber spectrograph causes a ch{o- . . Y : SP
matic displacement of fierent components of a given s eC_roscopy, the mix of the various morphological classes yields a
plac P 9 PEC1se artificial steep slope for the Spiral galaxies: the interpre-
trum (Madgwick et al. 2002). The PCA of the 2dFGRS1 USES; ; . .
' : ation of Kochanek et al. (2001) ignores the Gaussian behavior

the flux-calibrated spectra using an average response curvgfqﬁe Spiral intrinsic LF

the instrument; this curve shows wavelength-dependent varia-
tions as large as20% (Folkes et al. 1999), and does not ac- Note that the SDSS LF for the earliest class740 <
count for the fiber-to-fiber and time variations, which causé — ' < 0.90) shows an upturn &d(r*) 2 -180 (Blanton
additional dispersion in the flux-calibration. The 2dFGRSat al. 2001). | already mentioned that the Type-1 LFs for the
Type-1 classes may therefore be contaminated by galaxies Wit GRS1 and 2dFGRS2 show an upturrivilb;) 2 -17.0
later spectral-types. As these have a nearly flat faint-end slopBd M(by) 2 —16.0 respectively. These upturns could be ex-
the contamination tends to erase the Gaussian behavior ofRifdned by a population of red dSph galaxies, as detected in
E and SO included in this class. In the 2dFGRS2, the Typethe Coma cluster (see Andreon & Cuillandre 2002). However,
class contains predominantly E, SO and Sa galaxies (see Figt4hese faint magnitudes, the signal in the early-type LFs for
the SDSS and 2dF samples is of low significance, and calls for
4 Although Kennicutt (1992a) galaxies with types later than Scd ag@ution in its interpretation; if such a population exists, it ap-
not represented by Madgwick et al. 2002, | assume that these objgxgars of lower density than the population of bluer dSph galax-
would be included in the latest class. ies which presumably flattens the intermediate-type LFs in the
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ESS (de Lapparent et al. 2003b) and could also play the satyges Scd and Im, which are assigned to the SAPM classes
role in the SDSS, 2dFGRS1 and 2dFGRS2. based on th&WHa) (Loveday et al. 1999); 0.27, 0.24, 0.22,
The slopesy = -1.21 anda = —1.24 for the Type-4 LF 0.16,0.14, 0.08 for listed types E, SO, Sab, Sbc, Scd, Imresp.,

in the 2dFGRS1 (corresponding to morphological types Scihich are assigned to the Autofib types.

and the Type-3 LF in the 2dFGRS2 (corresponding to types Although the Autofib survey probes the galaxy distribu-
SkyScd) resp., are also both symptomatic of type mixintfj,on toz ~ 0.75, the most reliable constraints on the faint-end
as galaxies with these morphological types are expectedSt@Pea of the intrinsic LFs are obtained for@ < z < 0.15
have Gaussian LFs (see Jerjen & Tammann 1997 and Fig.(8¢€e Figs. 15, 17 and 20 of Heyl et al. 1997); the LFs in the
Therefore, it is likely that these spectral classes are contafervals 015 < z < 0.35 and 35 < z < 0.75 are used by
inated by the later type galaxies (8m). As shown for the the authors to constrain the evolution in each LF. Here, | thus
ESS late-type LF (de Lapparent et al. 2003b), combination '¢$€ the Schechter parameters calculaterl -at0.1 from the

a Gaussian LF for the giant galaxies and a steep SchechteP@tameters given in Table 2 of Heyl et al. (1997); the resulting
for the dwarf galaxies yields a Schechter LF with an intermyalues are listed in Table 4 (note that no uncertainties in the
diate faint-end slope. Indeed, steep faint-end slopes-1.73 Autofib LFs are provided by Heyl et al. 1997).

ande = —1.50 are measured for the Type-5 LF in the 2dF- | first describe the intrinsic LFs measured by the Autofib
GRS1 (corresponding to morphological types Qam), and Survey (Heyletal. 1997). These LFs describe an even narrower
the Type-4 LF in the 2dFGRS2 (corresponding to/Scallm) interval of faint-end slope than the 2dFGRS1 and 2dFGRS2:
respectively. The former is in good agreement with the vatl-36 < a < -0.99. The flat slope¢ ~ -1.0) measured
ues obtained for the same types in the nearby redshift survisthe 3 classes red-E, blue-E, and Sab galaxies means that
CfA2S and SSRS2, based on morphological classification (ggg Autofib survey fails to detect the bounded behavior of the
the upper-left panel of Fig. 6, and Table 4; these surveys are 8atly-type LF at faint magnitudes, which is characterized by
scribed in Sect. 3.3.4 below); the flatter slope for the Type-4 -4 S @ < 0.2 in the other surveys of the graph. This may also

in the 2dFGRS2 may again be symptomatic of type mixing. P€ th(_a result of a contamination among th_e galaxy classes. The
Autofib survey uses a spectral classification method based on

cross-correlation with a set of templates. The cross-correlation

3.3.3. B luminosity functions at redshifts 0.02—0.15 technique is flicient for measuring redshifts of absorption-line

) ) spectra, as the signal which builds the cross-correlation peak in
The upper-right panel of Fig. 6 shows tM anda parame- 3 given spectrum is contributed to by all the absorption lines
ters for the intrinsic LFs measured from redshift surveys witf that spectrum (Tonry & Davis 1979). In this approach, the
0.02 5 Zmax = 0.15: the Stromlo-APM survey (Lovedaycontinuum must be subtracted and low-pass filtered, which is
etal. 1992, 1999, denoted SAPM), the original Durham-Anglgy marked variance with the fact that in a spectral classification,
Australian-Telescope Redshift Survey (Efstathiou et al. 193¢ dominant signal originates from thleapeof the continuum
denoted DARS1), and its improved multi-color measuremenyfthe spectra (Galaz & de Lapparent 1998). Although there
(Metcalfe et al. 1998, denoted DARS2); and the Autofib SUg 5 correlation between the absorption line pattern and the
vey (Heyl et al. 1997). The photometric catalogues on whigiyntinuum of a spectrum, the absorption lines are sensitive to
are based all the mentioned redshift surveys are Obtaineds@’nal-to-noise, to theficiency of the sky subtraction, and to
digitization of photographic plates from the UK Schmidt telege contamination by OH sky emission and cosmic rays. When
scope (Efstathiou et al. 1988; Collins et al. 1989; Maddox et gsed as a spectral classification, the cross-correlation technique

1990b). therefore implies some dispersion due to the various mentioned
Again, | convert the values dI* measured ab; magni- effects.
tudes into the Johnsddband using thé8 — b; = 0.28(B - V) Here | provide direct evidence that the classification based

color equation determined by Blair & Gilmore (1982, see alsmn spectrum cross-correlation is responsible for type mixing
Norberg et al. 2002), complemented by tBe- V colors es- among the various classes: the redshifts for the ESS absorption-
timated by Fukugita et al. (1995, Table 3a): for the DARSIlne spectra were actually measured by cross-correlation with
and the 2-class SAPM (Loveday et al. 1992), | use the averagerage Kennicutt (1992a) template spectra (Bellanger et al.
B-V color 0905 over listed types E and SO, and 0.57 for listetl995; see details on templates in Sect. 2.2 of de Lapparent et al.
type Sbc; for the types based on tB8MHa) in the SAPM 2003b), thus providing as a byproduct the cross-correlation
(Loveday et al. 1999), | use the averaBe- V color 0905 types. | am then able to compare the ESS cross-correlations
over listed types E and SO, the aver&ye V color 0675 over types with the PCA spectral types obtained for the same galax-
listed types Sab and Sbc, and the averBgeV color 0385 ies. Figure 7 shows the 3 histograms of the ESS galaxies with
over listed types Scd and Im; for the 6 Autofib types, | use th& < 20.5 classified as /S0 (211 galaxies), $ab (88 galax-
B-V colors 0.96, 0.85,0.78,0.57,0.50, 0.27, for listed types es), S¢lr (299 galaxies) by the cross-correlation technique, as
S0, Sab, Shc, Scd, Im respectively. The resulthg by col- a function of the spectral typ& The 2 vertical lines are the
ors are 0.25 for the average between listed types E and &@rresponding boundaries between the 3 spectral classes cor-
and 0.16 for listed type Sbc, assigned to the DARS1 and tresponding to morphological typeg3, SaSb, S¢ir, and es-
2-class SAPM (Loveday et al. 1992); 0.25 for the average b@mated by projection of the Kennicutt spectra onto the ESS
tween listed types E and S0, 0.19 for the average between listpdctral sequence (see Fig. 2b of de Lapparent et al. 2003b).
types Sab and Sbc, and 0.11 for the average between lidtgglre 7 shows that the ES330 cross-correlation class (solid
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. R described by the Autofib & = 0.5 are also comparable to
[ cross—correlation those for the 2dFGRS1, except for the Autofib Sab galaxies.
6oL J/ types: ; Because the 2dFGRS1 hag ~ 0.15, this comparison casts
r 1 some doubts onto the detected evolution in the Autofib intrin-
ol I — E/S0 ] sic LFs (Heyl et al. 1997).
L o In contrast with the Autofib survey and those with® <
S 40 = --- 8¢/Ir ] Zmax S 0.20 (lower-right panel of Fig. 4), for whickr for
& f N i ] all galaxy types is steeper than-0.5, the SAPM, DARS],
3 30 - | Py b and DARS?2 surveys taken together describe the same range
S T : o :_1 1 in a as the deep surveys (withx ~ 0.6; lower-left panel
20 - ! - of Fig. 4), with some LFs having values afin the interval
f '] ! ] -0.5 < a < 0.5. For the 3 surveysy steepens for later types.
oLk - i o ] However, the value of varies by at least.8 from survey to
L ! LL - 1 survey for a given class (see Table 4). As for the CNOC1 and
o:— e e I o SRR CFRSB LFs, based on 2 galaxy classéd; is brighter for
L later types in both the DARS1 and DARS2. Examination of the
-20 -10 0 10 20 30 corresponding curves (Efstathiou et al. 1988; Metcalfe et al.
6[deg] 1998) confirms that again, this is due in part to the correla-

Fig. 7. Distribution of the ESS “cross-correlation” types as a func_t-ion betweenM" and a: the bright-end of the late-type LFs

tion of spectral typs. The 3 “cross-correlation” classes are obtainetf fainter than for ﬂ:ﬂi early-type LF by0.1-02™9 for the
by cross-correlating with average spectra of galaxies with morpHgARS1, and by~0.5 9 for the DARS2. As for the CNOC1

logical types E, SO, Sa, Sh, Sc, and Ir ( from Kennicutt 1992a), aAfid CFRSB LFs, the small change in the bright-end of the LFs,
subsequent grouping of the cross-correlation types in the 3 classesagaracterized by an “inverted* behavior, appears to be
fined by £SO, S#Sh, S¢ir. The vertical lines mark the correspondingcaused by the use of only 2 classes, which fails in separating the
boundaries ir$ for these 3 morphological classes (de Lapparent et gjue low luminosity galaxies from the luminous Spiral galax-
2003b). ies. The late-type class in the DARS1, which contains Spiral
to Irregular (denoted Irr) galaxies, might also be deficient in
blue low luminosity galaxies, which contributes to the dimming
line histogram) widely overlaps with galaxies of/Sh spec- of M*: these galaxies have a lower surface brightness, and are
tral type, which acts as a contamination of th&&LF mea- difficult to detect and classify visually. The weaker brighten-
sured from cross-correlation types; moreover, thiSBaross- ing in M* for the Sp-Irr galaxies in the DARS2, which marks a
correlation class (dotted line histogram) describ@sirterval larger dimming of the LF bright-end for later types, may result
which is nearly fully included into that described by th&SB from the separation of the 2 classes using rest-frame color in-
histogram. This gect could explain how the Autofib surveystead of the morphological types used in the DARS1, and from
fails to measure the early-type intrinsic LF, and why its red-fhe use of aperture magnitudes for the DARS2, in replacement
blue-E, and Sab LFs have similar faint-end slopes. In a singif the isophotal magnitudes in the DARS1.
lar fashion, Fig. 7 shows that spectral typegSBasignificantly
contaminate the cross-correlation typegliSehis could pro- Although the SAPM LFs for E-SO and Sp-Irr morphologi-
vide an interpretation of the similar shape parameltsand cal types resp. (Loveday et al. 1992) do detect2&9 dim-
« measured for the Shc, Scd and Sdm-Starburst LFs in #éng of M* for the later class, the shift between the bright-ends
Autofib survey. This analysis shows that a more robust spectslthe 2 LFs is~0.2M39 as small as for the DARS1 survey:
classification is obtained by a PCA classification as used fagre,M* does not display an “inverted” behavior because the
the ESS, or by least-square fit of the SEDs to spectral librari§p-Irr LF hase = -0.8, which implies thatV* reflects the
as used in the CNOC2 survey, rather than by cross-correlatiopation of the bright-end (see Sect. 3.1.2). The fact that the
with templates. SAPM LF for Sp-Irr galaxies fails to detect the expected steep
Note that the suspected presence of type mixing in telpe for the Irr galaxies, may be due in part to the use of only 2
Autofib spectral classes complicates the interpretation of thieb-samples, and also to incompleteness: the total SAPM spec-
evolution in these LFs, parameterized in Table 2 of Heyl et &aloscopic sample amounts to 1658 galaxies, among which 1310
(1997). When calculating the Autofib Schechter parameters feere classified as E, SO, Spiral or Irr from visual examination
z = 0.5 (using Table 2 in Heyl et al. 1997), | derive a wideof the photographic plates; one may suspect that the 348 un-
interval of faint-end slope-1.75 < a < —0.40, with the fol- classified galaxies contain predominantly low surface bright-
lowing individual values=0.40 for Red-E—0.45 for Blue-E, ness objects, as these are morfidllt to classify visually.
—1.99 for Sab,~1.28 for Sbc,—1.54 for Scd,—1.75 for Sdm- Among the low surface brightness galaxies are the late-type
Starburst. Except for the Sab galaxies, which appear to hdee luminosity galaxies (Sd, Sm, Irr), which are the major con-
an anomalously large evolution rate dn the values ofr for tributors to the steep faint-end slope of the late-type LF. The
the other classes are remarkably close to those measured f84%®PM intrinsic LF for the galaxies with strongaHemission
the 5 spectral-class 2dFGRS1 LFs; the rangeMofvalues line (Loveday et al. 1999, sub-sample wiENHa) > 15 A in
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Table 4%, does have a steep faint-end slepe -1.28+ 0.30; 0.96, 0.85, 0.78, 0.50, 0.27, 0.04, for listed types E, SO, Sab,
this improvement may be due to the significant sample 8td, Im resp.; for the 3 SSRS2 morphological types, | use the
galaxies in this class which are not morphologically classifiederageB — V color 0.905 over listed types E and SO, and 0.57,
(see notes of Table 4), and as mentioned above, might be pre®e27 for listed types Sbc, Im respectively. The resultihg b
entially Sd, Sm and Irr galaxies, those contributing to the steeplors are 0.27, 0.24, 0.22, 0.14, 0.08 for listed types E, SO,
faint-end slope. Sab, Scd, Im resp., assigned to the CfA2S; 0.25 for the average

A remarkable result is that the SAPM succeeds in detectibgtween listed types E and SO, and 0.16, 0.08 for listed types
the sharp fall-& at faint magnitudes of the LF for morphologi-Sbc, Im resp., assigned to the SSRS2.
cal types E-S0, which is characterizeddy 0.20+0.35 (note The NOG, CfA2S and SSRS2 redshift surveys are all
that the above mentioned incompleteness would not bias th&sed on galaxy catalogues extracted from photographic plates
result). From visual examination, it appears that a Gaussian (&wicky et al. 1968; Nilson 1973; Laubert et al. 1981; Lasker
might actually provide a good fit to the SAPM E-SO LF. Thigt al. 1990), and the intrinsic LFs are based on the morpho-
confirms the reliability of the APM morphological classificalogical types in the revised Hubble classification scheme (see
tion for the E-SO galaxies, despite some scatter, as testeddeyWaucouleurs et al. 1991). The morphological classes corre-
Naim et al. (1995). | emphasize that among the redshift ssponding to the plotted points are indicated in Table 4. The
veys to intermediate redshifts.Q2 < znax < 0.2, shown in variations in M*, o] for the 3 surveys resembles those for the
the 2 upper panels and in the lower-right panel of Fig. 6), ti8BDSS-Morph survey in thB; band: only the LFs for the lat-
SAPM it is theonly survey which has such a large valueaof est class, corresponding to Sm-Im galaxies in the CfA2S and
for the early-type LF, in agreement at therllevel with the NOG surveys, and to Irr-Pec galaxies in the SSRS2, show a
values of theB early-type LFs for the CFRSy(= 0.00+ 0.20), clear steepening af, whereas the LFs for earlier types have
CADIS (@ = 0.18+0.22), CNOC2 { = 0.08+0.14),and ESS -1.0 $ @ £ -0.5. The steep faint-end slopes measured for
(¢ =-0.24+0.33). the Sm-Im LFs in the NOGo = -2.41 + 0.28) and the

In contrast, the nearly flat slopes= —0.75+ 0.28, and CfA2S (@ = —-1.87 + 0.15), and the Irr-Pec LF in the SSRS2
a = -0.72 + 0.29 of the LFs for the SAPM galaxies with(a« = -1.81 + 0.24) suggest that the field LF for Sm-Im
low and intermediat&EW(Ha) resp., are symptomatic of typegalaxies might be on the average as steep or stepper than in
mixing, as in the ESP LF of low [Oll]-emission galaxies. Ithe Centaurus cluster, for whiah = -1.35 (see Table 1 in
is also noticeable that the SAPM LFs based on the equival&act. 2). However, in the 3 samples, the latest class does not
width Ha are the only emission-line LFs which show simultashow the dimming inM* detected in the ESS, CADIS and
neously 2 properties of the local intrinsic LFs: (i) a significar@OMBO-17B LFs (see lower-left panel of Fig. 6), and in the
dimming in M* between the early-type and late-type galaxi€3DSS-Morph LFs converted into thHe filter (see left panel
(namely=~0.5M29); (ii) a steep faint-end slope for the late-typef Fig. 4), which is caused by a dominating population of dl
galaxies; these 2 properties ar@t observed simultaneously ingalaxies in these classes: there is no chandé*i{B) from the
either the LCRS LFs (see Sect. 3.2), the ESP or the NorriSc-Sd to the Sm-Im LF in the CfA2S, a3 brightening
B LFs. This may be due to the joinffect of using 3 classesfrom the Sc-Sd to the Sm-Im LF in the NOG, and .89'#9
together with the K line, whereas the other surveys (LCRShrightening from the Spiral to the Irr-Pec LF in the SSRS2.
ESP, Norris) use only 2 classes and the [Oll] line. The magnitude dierence between the peak magnitiMg of

the Sc Gaussian LF and the Schech¥Erfor the dI galaxies

3.3.4. B luminosity functions at redshifts below 0.03 is 1.7M29, 1.5 and 14™in theR;, V andB bands resp. (see
Table 1), and is therefore expected to be detectable in all 3 fil-

Finally, the upper-left panel of Fig. 6 shows the intrinsic LFgys The absence of a shift towards fainter valueMofbe-

for the following nearby redshift survey (withhax < 0.03): the  veen the Sc-S@piral LFs and the Sm-Ifhr-Pec LFs in the
Nearby Optical Galaxy survey (Marino_ni et al. 1_999, del\'lOG, CfA2S and SSRS2 surveys suggests that the Stindm
noted NOG); the Center for Astrophysics Redshift Survgye classes in these surveys might be contaminated by galaxies
to Bzw < 145 (Davis et al. 1982, CfA1), complemented by thgt earlier morphological type, and thus higher luminosity.

first 2 slices of the extension Bz, < 155 (Marzke et al. Although the NOG, CfA2S and SSRS2 probe the LFs to
199443, the combination of the 2 surveys is denoted CfA2]); B) ~ —145, nearly 2® fainter than in the SDSS-Morph

the Southern Sky Redshift Survey (Marzke et al. 1998, denofggiher the CfA2S nor the SSRS2 detect the Gaussian shape of
SSRS2). For the CfA2S and SSRS2, conversioMofmea- e intrinsic LFs measured for local E and SO galaxies, which

sured as Zwicky magnitudg,,, into a Johnso® magnitude is \yquld be characterized by a falifdhe LFs by a factor 10 or
based orb; = Bz — 0.35 from Gaztaaga & Dalton (2000), more atM(R;) 2 ~17 (see Fig. 1), that 1(B) 2 —16 using the

on theB — by = 0.28(B - V) color equation determined byg _ g color of an Shc galaxy (Fukugita et al. 1995): both the
Blair & Gilmore (1982, see also Norberg et al. 2002), and qBta2s and the SSRS2 measure nearly flat slopes for the E and
the B—V colors calculated by Fukugita et al. (1995, Table 3agq | Fs out taM(B) ~ —14.5, similarly to the SDSS-Morph LFs

for the 5 CfA2S morphological types, | use tBe- V colors i, the R. band. The CfA2S and SSRS2 E-SO sub-samples

5 A classification based on tHBAMOII] is also obtained by the au- Might therefore contain a contribution from dSph galaxies, in
thors, and yields similar results. | however favor the results based @similar fashion as the E-SO LF in the SDSS-Morph sample
Ha as this line provides a better indicator of the current star formatighlakamura et al. 2003, see Sect. 3.2). Only the NOG obtains a
rate (Kennicutt 1992b; Charlot & Longhetti 2001). bounded behavior at faint magnitudes for the E galaxy LF, with
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a = -0.47+0.22. A faint-end bounded LF is also measured fdlair & Gilmore (1982, see also Norberg et al. 2002), yielding
the NOG Sa-Sb galaxies. B — b; = 0.16. The resulting Schechter parameters for the
At last, the LFs for giant Spiral galaxies (Sa, Sbh, Sc) in tHeDSS, DARS2, and DUKST are listed in Tables 2 to 4 (the
CfA2S and SSRS2, and for the SO and Sc-Sd galaxies in firameters for theLFs are listed at the end of Table 3).
NOG all have nearly flat slopes. These sub-samples might alsoFigures 2, 4 and 6 show that when compared with the
contain a contribution from dwarf galaxies, in a similar fashioichechter parameters for the intrinsic LFs in the same filter,
as the ESO-Sculptor intermediate-type LF (de Lapparent etthle general LFs for the DARS2 (and the DUKST) have values
2003b). The NOG, CfA2S and SSRS2 morphological classif M* comparable or brighter than the values among the in-
fications are also likely to be subject to some amount of typkinsic LFs. This is in agreement with the expectation that in
mixing, due to the dispersion in visual classification techniquesgeneral LFM* is principally determined by the most lumi-
(Lahav et al. 1995). nous galaxies in the sample. In contrast, the SDSS LFs have
values ofM* ~ 1Ma9 fainter than in the DARS2 (i, V, R.),
thus lying at the median or faintest valueshdf measured for
3.4. I band the intrinsic LFs at similar redshifts. Thisftérence may be
| found no measurement of intrinsic LFs in thband. Despite due to the fact that redshift evolution is accounted for in the
thel selection of the CFRS (Lilly et al. 1995) and CADIS samderivation of the SDSS LFs, whereas this is not the case for the

ples (Fried et al. 2001), onl intrinsic LFs are measured forother surveys wittZ,ax < 0.2. Moreover, the general LFs for
these samples. the SDSS, DARS2, and DUKST have flat or slightly steeper

slopes £1.04 < a < -0.90 for the SDSS and DUKST; for
o ) the DARS2,a = —1.20 is fixed to the value measured in tBe
3.5. SDSS and Durham general luminosity functions  pand), whatever the range efmeasured for the intrinsic LFs

For comparison of the intrinsic LFs with the unique med2f the various surveys in the corresponding filter. | have shown
surement of the “general” LF in a given band, | plot ifbove how type mixing in_evitably results in a nearly flat faint-
Figs. 2, 4 and 6 the Schechter parameters of the general £B§ Slope. This also applies to the general LF. ,
for: the Sloan Digital Sky Survey (Blanton et al. 2003, de- 1€ general LF over a complete region of the Universe, as
noted SDSS), which providagg*r*i*z measurements in thesampleq in systematic redshlft surveys, thus provides no di-
SDSS filters (Fukugita et al. 1996) blueshifted by= 0.1: rect mdlcatlon on the Gaus_S|an nature of the LFs for the g|§mt
and the Durham-Anglo-Australian-Telescope Redshift Survglames, and on a steep faint-end slope for the dwarf galaxies.
UBVR.I, re-measurements (Metcalfe et al. 1998, denot&gVen the \_/a_rlety of mtnngc_ LFs described in Sec_t. 2, it is a
DARS2). The SDSS and DARS2 surveys provide the onR/Ofi surprlsmg.that the mixing of gll galaxy types in redshift
5-band multi-color measurements of the general LF in the offirveys results in a general LF which is well fit by a Schechter
tical. They may therefore serve as reference for comparigdfiction. In local surveys of galaxy concentrations, the contri-
among the dferent filters. Because the DARS2 LF is spliputionsfrom giantand dwarf populations are both detected, and
into 2 color-based intrinsic LFs in thB band, | do not plot their signatures are an exponential faff-at bright magnitudes,
its general LF in this filter. | show instead ti&general LF 2nd & steep power-law behavior a faint magnitudes resp., with
measured from the Durham-UK-Schmidt-Telescope RedstPlateau or aknee in the intermediate regime (see for example
Survey (Ratclfe et al. 1998, denoted DUKST). Trentham & Tully 2002). S|m|_lar behgwors are d_etectgd in gen-
The SDSS general LFs in tiieg*r*i* bands (Fukugita et al. eral LFs _for clusters of galaxies at higher redsh_|ft_ (Driver et al.
1996) are converted into theBVRI. bands using the fol- 1994; Wilson et al. 1997; Trentham 1998; Garilli et al. 1999;

lowing transformations, based on the colors of an Shc galaRy/"et et al. 2000; Beijersbergen et al. 2002; Yagi et al. 2002;
(Fukugita et al. 1995, Tables 3a and 3m; here we assume Qpasher et al. 2003). In systematic redshift surveys over a

the color changes occurring when blueshifting the SDSS filt&¥©€n region of the Universe, the contribution from galaxy con-
by z = 0.1 are negligible): centrations is still present. It is however complemented by the

contribution from the numerous field Spiral galaxies, existing

M*(U) = M*(u*) — 0.82 ; o(U) = a(u*); in a larger proportionthan in groups and clusters. It it likely that
. o . () ralg’). the field Spiral galaxies cause a significant increase in the gen-
M*(B) = M"(g") +0.34 ;a(B) = =—5-%; eral LF at intermediate magnitudes, thus “filling-in" the men-
M*(V) = M*(g*) — 0.23 ; a(V) = a(g*); (4) tioned “plateau” region, and making the Schechter form an ad-
equate description over more than 5 mag. Then, as suggestec
M*(Re) = M*(r") - 0.23 ; a(Ry) = a(r"); by Binggeli et al. (1988) and Ferguson & Sandage (1991), the
M*(l¢) = M*(i*) =0.51 ; a(lo) = afi*). variations ofM* andea in the general LF as a function of sam-

ple and filter may simply reflect the average proportions of the
Note that the uncertainty ina(B) is estimated as various galaxy types in the survey region.
Voo (U2 + a4(g%)?/2, as implied by Eq. (4) above. The )
M* value in theb; band measured for the DUKST is convertedt- Conclusions and prospects
into the B band using the intermedia® — V = 0.57 inter- | perform a detailed comparison of all the existing measure-
mediate color for listed type Sbc in Fukugita et al. (1995jents of intrinsic LFs in the optical domain, derived from
and theB — b; = 0.28(B - V) color equation determined byredshift surveys with féective depthz ~ 0.03 to Q6 and
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converted into thdJBVRI. system wherever necessary. The— When LFs are measured for 2 sub-samples separated by
shape of the various LFs is compared among tiffeint sur- color (as in the Canada-France Redshift Survey, Lilly et al.
veys and galaxy classes, using the Schechter paramdters 1995; the CNOCL1 survey, Lin et al. 1997; and the Century
anda. In this comparison, | use as reference the intrinsic LFs Survey, Brown et al. 2001), or separated by the equiva-
per morphological type measured from local galaxy concentra- lent width of characteristic emission lines (as in the ESO
tions (Sandage et al. 1985; Jerjen & Tammann 1997). Slice Project, Zucca et al. 1997; the Norris survey, Small

Each survey detects variations in the shape of the LF with €t al. 1997; and the Stromlo-APM survey, Loveday et al.
galaxy type. However, the LFs for a given galaxy type widely 1999; see also Lin et al. 1996) they are ifisient for es-
vary from survey to survey. | interpret theseffdiences in  timation of the intrinsic LFs as they not only fail to sep-
terms of the classification schemes for defining the galaxy arateé the various populations of giant and dwarf galaxies,
classes (based on morphological types, spectral types, crossPut they also mix giant galaxies offtérent morphologi-
correlation types, colors, or equivalent width of emission lines), €@l type; this &ect is illustrated using the ESO-Sculptor
and show that they often induce some mixing of distinct mor- Survey (de Lapparent et al. 2003b), for which PCA spec-

phological types, which in turn complicates the interpretation tral types, colors and equivalent width of [Oll] emission
of the LFs. are available.

The salient results which | emphasize or derive in the Although the COMBO-17 LFs in th& band (Wolf et al,
present analysis are: 2003) are consistent with tho_se from the comparable
' CADIS (Fried et al. 2001), and with those from the CNOC2
(Lin et al. 1999) and ESO-Sculptor (de Lapparent et al.
— Spectral classification with accurate flux calibration and a 2003b) surveys, the COMBO-17 LFs converted into the
minimum of 3 classes allows to observe both the Gaussian U and R. bands shows significant fteérences with the
early-type LF (corresponding to E, SO, and sometimes CNOC2 and ESO-Sculptor for the intermediate spectral
Sa galaxies), and the dimming of the late-type LF (con- types corresponding to Spiral galaxies. This may result
taining usually Sc, S&m and Irr galaxies) as illustrated from the complex selectionffects inherent to the use of
by the CNOC2 (Lin et al. 1999) and ESO-Sculptor Survey medium-band photometry for redshift measurement in the
(de Lapparent et al. 2003b). COMBO-17 survey, andr from its color transformations
— The nearby Center for Astrophysics Redshift Survey from the r* and npgy bands into theR, and U bands
(Marzke et al. 1994a), the Southern Sky Redshift Survey resp. (Wolf 2002).
(Marzke et al. 1998), and the deeper sample extracted from
the SDSS Early Data Release (Nakamura et al. 2009)ye conclusion which | draw from these various results is that
all based on visual morphological classification, detectthe spectral classifications used in the CNOC2 (Lin et al. 1999)
nearly flat faint-end slope for their earliest-type LFs, thugnd ESO-Sculptor (de Lapparent et al. 2003b) surveys, both
failing to detect the Gaussia$D LF; moreover, these sur-based on multi-slit spectroscopy, provide the least biases es-
veys fail to detect the dimming of the Sm-Im LF comparetimates of intrinsic LFs. The CADIS (Fried et al. 2001) and
to the Sc-Sd LF. COMBO-17 (Wolf et al. 2003) surveys, based on photometric
— The Autofib (Heyl et al. 1997) and the 2 preliminary sam-edshifts using medium-band filters, also provide consistent in-
ples of the 2dF Galaxy Redshift Survey samples (Folk##nsic LFs in theB band with the CNOC2 and ESO-Sculptor.
et al. 1999; Madgwick et al. 2002, 2dFGRS), all based drhe 4 mentioned surveys are based on CCD photometry com-
spectral classification, also fail to detect the Gaussian lofhed with a spectral classification with accurate flux calibra-
for E/SO. tion, which therefore appears, among the mentioned surveys, as
— Although the Autofib survey (Heyl et al. 1997) is basethe optimal combination for estimating the intrinsic LFs. The
on slit spectroscopy, a fair amount of type mixing appeasystematic iects decting a spectral classification based on
to bias the derived LFs, because of inaccuracies in thwilti-fiber spectroscopy as in the 2dF Galaxy Redshift Survey
spectral classification which is based on cross-correlatiffrolkes et al. 1999; Madgwick et al. 2002) cause type mixing
with galaxy templates; theffect is demonstrated usingamong the various morphological classes which significantly
the ESO-Sculptor Survey (de Lapparent et al. 2003b), fbiases the estimates of intrinsic LFs.
which both cross-correlation types and PCA (Principal Surprisingly, spectral classification at ~ 0.5 provides
Component Analysis) spectral types are available. better estimates of the intrinsic LFs than the first generation
— The continuous variation in the Schechter faint-end slopé redshift surveys t@ < 0.03 (the Nearby Optical Galaxy
of the spectral-type LFs measureddpfor the 2 prelimi- survey, Marinoni et al. 1999; the Center for Astrophysics
nary samples of the 2dFGRS (Folkes et al. 1999; Madgwi&ledshift Survey, Marzke et al. 1994a; and the Southern Sky
et al. 2002), and in the 6 spectral-type LFs measur&ebdshift Survey Marzke et al. 1998), although the latter sur-
in R; for the Las Campanas Redshift Survey (Bromleyeys are based on direct morphological classification. The in-
et al. 1998) is interpreted as type mixing between the drinsic LFs derived from the nearby surveys are likely to be
ant galaxies with Gaussian LFs and the dwarf galaxies witimsed in their magnitudes and morphological classification be-
Schechter LFs: this partly results from the aperture awrduse of (i) the non-linear response of photographic plates,
flux-calibration biasesfecting redshift surveys obtained(ii) their narrow dynamic range, and (iii) the human estimation
with multi-fiber spectrographs. of the magnitudes and galaxy types (see Lahav et al. 1995).
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Visual morphological classification is indeed largely subjeGurvey (seérttp://www.mso.anu.edu.au/2dFGRS/). The
tive, even from good quality imaging (Lahav et al. 1999reliminary LF measurements from these surveys which are
Abraham et al. 1996). The similar LFs derived from the SDS$alyzed here show that both the spectral classification used
Early Data Release (Nakamura et al. 2003) suggest that ilethe 2dF survey (based on a PCA spectral classification,
spite the improvement brought by CCD imaging, the visuMadgwick et al. 2002, and interpreted in terms of star for-
morphological classification performed for this sample alsoation history, Madgwick 2003), and the visual morphologi-
sufers similar biases as in the nearby redshift surveys. Omdgl classification used in the Early Data Release of the SDSS
the B LF for the Stromlo-APM survey (Loveday et al. 1992(Nakamura et al. 2003) appear ifiscient for measurement of
denoted SAPM) detects the Gaussian behavior for the E486 intrinsic LFs. In contrast, the LFs derived from the SDSS
galaxies. This may however be due to th&dilty of classify- commissioning data and based on 5 intervalg*of r* color
ing low surface brightness galaxies, and the possible resultswygcceed in detecting the Gaussian LF for the giant early-type
incompleteness of the SAPM classification in faint early-tymalaxies (Blanton et al. 2001). Note that in view of the analyses
galaxies. presented here, the 2 color classes separated by« = 2.22
Another noticeable result is that no existing redshift suand shown by Strateva et al. (2001) to split SDSS galaxies ac-
vey with morphological, spectral or color classification hasording to morphological type and radial profile are likely to
measured the bounded LFs for the individual Spiral typé® insuficient to recover either the Gaussian LFs for the giant
(Sa, Sh, Sc, Sd), nor the Gaussian shape of the LF for Spgalaxies or the Schechter LFs for the dwarf galaxies. As | have
galaxies altogether, as measured locally (Sandage et al. 133fwn here, measurement of LFs based on 2 color sub-samples
Jerjen & Tammann 1997). This confirms the interpretation &fcks the necessary discriminatory power necessary for detect-
de Lapparent et al. (2003b), who show that the ESO-Sculptog the variations in luminosity as a function of morphological
Survey spectral-type LFs corresponding to Spiral galaxigge which are traced by the intrinsic LFs.
might contain at their faint end a contribution from early- | therefore recommend that in the case of multi-fiber sur-
type dwarf galaxies. Failure to separate the giant and dwadys to moderate depthg,Lx < 0.2), galaxy classification
galaxy populations in all existing redshift surveys, whatevéosr estimation of the intrinsic LFs be based on rest-frame col-
the classification criterion, thus prevents any reliable measwars rather than on the spectral data. Whereas the fiber spectra
of the Spiral intrinsic LFs. Even the 2 preliminary samples afly sample partial regions of the objects, the rest-frame col-
the 2dFGRS (Folkes et al. 1999; Madgwick et al. 2002) amds do include the full light from the objects, and the accuracy
the commissioning data from the Sloan Digital Sky Surveyf the photometric calibrations ensures that the colors reflect
(Blanton et al. 2001), which both sample with high statisticéhe shape of the SED for each object. A combined approach,
significance the galaxy distribution M(B) ~ —16, fail to mea- which might yield improved results over a classification based
sure the intrinsic Gaussian LF for Spiral galaxies. on either multi-fiber spectroscopy or rest-frame color, is the
The present analysis therefore emphasizes the need dalibration of spectral data using multi-color photometry, and
more reliable and systematic approaches for morphologi@alsubsequent spectral classification. In the SDSS, the accurate
classification fromz ~ 0 to z 2 1, indispensable for mea-photometry based on CCD multi-color imaging over 5 opti-
suring the intrinsic LFs, and their possible evolution with redsal bands (Fukugita et al. 1996) should allow one to obtain such
shift. Morphological classification a= 0.5 is however a del- an improved classification. Performing such an analysis for
icate task: it is wavelength dependent (Burgarella et al. 20@F Galaxy Redshift Survey, which is based on the APM scans
Kuchinski et al. 2001), and detected evolution in galaxy moof UK SchmidtJ photographic plates (Maddox et al. 1990b,a),
phology atz 2 1 complicates the definition of reference typewith no color information, would require additional photome-
(van den Bergh 1997; van den Bergh et al. 2000, 2001).t# in another band. Neither rest-frame colors nor spectral clas-
reliable discrimination among the morphological types is crgification are however $ficient to separate the giant and dwarf
cial for estimating intrinsic LFs, as these show a wide variegialaxy populations and to measure the intrinsic LFs. To meet
of shape and characteristic parameters for tlkedint galaxy this goal, one additional step is the availability of the surface
types (see Sect. 2 and Table 1). Inaccurate classification rbaightness profiles for all galaxies. A recent analysis of galaxy
then cause biases in the derived intrinsic LFs. In the analypi®perties in a SDSS sample does use the radial profile of the
of the ESO-Sculptor Survey LFs, de Lapparent et al. (2003tjects (Blanton et al. 2002).
suggest that a useful morphological classification for measur- The DEEP2 (Davis et al. 2002) and VIRMOS (Lewré
ing intrinsic LFs could include the surface brightness profile @t al. 2001) surveys, using deep CCD imaging afittient
the galaxies, as it allows to separate giant and dwarf galaxiesjlti-slit spectrographs on the Keck telescopes (Cowley et al.
which have markedly dierent intrinsic LFs. So far, none of thel997; James et al. 1998) and ESO-VLT (LevFe et al. 2001)
existing redshift surveys provide separate LF measurementsrisp., are also expected to bring useful measurements of intrin-
the giant and dwarf galaxies. sic LFs atz ~ 1 and their possible evolution with redshift, pro-
Derivation of the intrinsic LFs per morphological typevided that these surveys succeed in separating the various mor-
will also require redshift samples with at least®® galax- phological types, including the giant and dwarf populations. So
ies, in order to have shicient statistical samples of the var{far, detection of evolution in the intrinsic LFs are based on ei-
ious giant and dwarf galaxy types. Such large sample shtiler too few classes to allow a definite interpretation in terms of
be obtained az < 0.2 by the Sloan Digital Sky Survey one morphological class (Lilly etal. 1995; Lin et al. 1999; Fried
(seehttp://www.sdss.org/), and the 2dF Galaxy Redshiftet al. 2001; de Lapparent et al. 2003b, using 2 and 3 classes),
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