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Abstract. Using imaging data from the SDSS survey, we present thand r radial stellar light distribution of a complete
sample of 90 face-on to intermediate inclined, nearby, late-type-&hm) spiral galaxies. The surface brightness profiles are
reliable (- uncertainty less than 0.2 mag) downie 27 magn” . Only ~ 10% of all galaxies have mormajstandardpurely
exponential disk down to our noise limit. The surface bnigisis distribution of the rest of the galaxies is better dlesdras a
broken exponential. About 60% of the galaxies have a bretieiexponential profile betweenl.5-4.5 times the scalelength
followed by adownbendingsteeper outer region. Another30% shows also a clear break betweer.0 — 6.0 times the
scalelength but followed by ampbendingshallower outer region. A few galaxies have even a more toogurface brightness
distribution. The shape of the profiles correlates with Haligpe. Downbending breaks are more frequent in later Hubbl
types while the fraction of upbending breaks rises towagdbez types. No clear relation is found between the envirent, as
characterised by the number of neighbours, and the shape pftfiles of the galaxies.

Key words. Galaxies: photometry — Galaxies: structure — Galaxieddnmental parameters — Galaxies: evolution — Galaxies:
formation
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© 1. Introduction face brightness. In fact, since van der Kruit (11979) we know

Th | ies of the fai . ¢ qidatik that this decline does not continue to the last measured,poin
e structural properties of the faintest regions of g S put istruncatedafter several radial scalelengths.

must be intimately linked to the mechanisms involved in the _ . -
The main concern with current, larger statistical stud-

growing and shaping of galaxies. Theager edgesire easily . lori the faintest ‘ bright . f
affected by interactions with other galaxies and, conseqsqentﬁS eX||o oring . ?h ta”:hes sur abce d”g nezs region IO
their characteristics must be closely connected with tioduev | € Qa axies_1s_that ey are based on edge-on gaiax-
. - . . ies (Barteldrees & Dettmar, 1994, _Pohlen et al., _2000a;
tionary path followed by the galaxies. Together with thé#l-s —= .. =
Florido et al., | 2001;| de Griis etlal..__2001;__Pollen, 2001;
lar halos, the study of the outer edges allows the explaratio 2 i der Kt & de Grid 2002). Thi trv facil
the so-called fossil evidence imprinted by the galaxy fdioma regel. van der AL, & de Lrjs. 2 .)' IS geometry faci
itates the discovery of the truncation in the surface brighs

process. rofiles, but introduces severe problems caused by flieete
Most of the detailed structural studies of nearb ’ . ; > P . y
: . - '~ dust and the line—of-sight integratidn (Pohlen étialQ420
disk galaxies so far |(Courteau, 1996; deJong, 1995: . .
Or a recent review), such as masking the actual shape of the

Graharn, | 2001; Jansen & Kannappan, 2001; Truijillo =t a. . - . - - . L
2002; [ MacArthur et 1., 2003; Molleniio 2004) have been _rUncatlon region, or interfering with the identificatiohather

concentrated on the (most easily accessible) inner patt&eof'mportant disk features (e.g. bars, rings, _Or splrals)..

galaxies. These studies of the brightest region of theastell ONly few works have probed the faintest regions of the
disk show that its light distribution is almost always wed-d disk galaxies in low inclination systems. Pohlen ét al. €00
scribed by a simple exponential decline going badk to Paifer démonstrated for a small sample of face-on galaxies that the
(1940)| de Vaucoulelrs (1959)(or Freelan (1970). This :E-mao-called cut-ffs in the surface brightness profiles discovered

description, however, has now been shown to fail at fainter gPy van der Kruit are in fact not complete but better described
by a broken exponential with a shallow inner and a steeper

Send gprint requests toM. Pohlen outer exponential region separated at a relatively welheefi
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break radius. However, not all the galaxies seem to haveard addressing the crucial issue of sky subtraction. Thieapp
break or a truncation in their surface brightness profilest ke- classification schema of the observed profiles and the dkrive
cently|Bland-Hawthorn et all (2005) found (using star csjintparameters are discussed in Jdct. 4. The results are mésent
again a galaxy (NGC 300) for which the exponential declirie Sect[b and briefly discussed in S&tt. 6. The colour profiles
simply continues down te- 10 radial scalelength. Togetherand the physical implications derived from them will be dis-
with earlier measurements by Barton & Thompson (1997) oussed in a subsequent paper. In Appehqdix A we give detailed
Weiner et al. [(2001) (using surface photometry) this presidcomments for all galaxies, show theirand g’-band surface
evidence that indeed there are prototypical, model expaaienbrightness profiles and reproduce their SDSS colour pisture
disks.
Our picture of the faintest regions of spiral galaxies have
been even broadened with some recent studies. Frwith eZalThe sample
(20058), studying a large sample of early-type barred SO- .
galaxies, discovered that there is more ttiamcatedor un- Eli Selection
truncatedgalaxies. They report the detectionaftitruncated We selected our initial galaxy sample from the LED#nline
galaxies, which show also a broken exponential but haviag thalaxy catalogue (version Nov. 2004), since this is the-rich
opposite behaviour, an outer upbending profile. Similarcstr est catalogue with homogeneous parameters of galaxidseor t
tures are also found for a large sample of irregular systéms ( |argest available sample. We restricted the Hubble tfippd-
and BCDs by Hunter & Elmegreen (2005). rameter), the mean heliocentric radial velocity relativdtte
The disk structures we describe in this study are the resufical Group (corrected for virgocentric inflow,; ), the axis
of initial conditions, infalling matter andr redistribution of ratio (major axigminor axis), the absolute B-magnitudds),
gas and stars, already settled in the disk, triggered bynate and the Galactic latituddog).
(e.g. bars) or external (e.g. interaction) forces. All theso- The Hubble type is chosen to be betwee@®< T <
cesses are linked to the detailed mechanism of forming &ne sig 49 (corresponding to Sb to Sdm galaxies) building an
which build up the observed brightness distribution. TOlaiXp intermediate- to |ate_type ga|axy Samp|e' This allows a-com
for example the observed truncation in the surface brigftngjementary study to the work Hy_Erwin ef al. (2D06) on the
profiles radial star-formation thresholds (e.g. Kennic¢l®89; disk structure of early type (barred) galaxies. To have some
Schaye| 2004) have been suggested [(see Pohlenlet al., 2@Qfnot too much, overlap with their sample we did not include
However, there is compelling evidence of star-formatiothin || Sph galaxies by excluding the rangel2 < T < 2.99. The
far outer regions of spiral galaxies (€.g. Fergusonlet 8881 axis ratio is selected to be logs < 0.301 (equal toa/b < 2
Cuillandre et al.| 2001;_Thilker etlal., 2005; Gilde Paz et abr e < 0.5, which corresponds to an inclination o 61° as-
2005), well beyond the break of the observed broken expon@iiming an intrinsic flattening af, = 0.14) bringing a face-on
tial structurel(Pohlen et al., 2002). The outer star foramesic- to intermediate inclined galaxy sample. This is necessary t
tivity argues against a simple threshold scenario. Jusintsc  avoid the influence of the dust and is convenient to provide re
though, Elmegreen & Hunter (2006) show that their model ghple information on the morphological features such as ba
star-formation is able to produce the variety of observelihta rings, or spiral arm structure. The recession velocity issem
profiles. Alternatively, Debattista etlal. (2005) also firmhah- g bewi < 3250 kmjis and the galaxies brighter thar184
bending breaks using purely collisionléssbody simulations. M,.in B band (the total B-magnitude, provided by LEDA, is
The main goal of the present study is to conduct a complelgrrected for galactic and internal extinction, k correlgind
census of the outer disk structure of late-type galaxiegettter the distance modulus is derived from the recession velooity
with a complementary study by Erwin e él. (2006) for earlyected for Virgo infall with a Hubble constant &f, = 70 km
type (barred) galaxies— in the local universe. The objedsv s-1Mpc2). We did not apply a diameter limit. Since SDSS, our
to provide the frequencies of thefiirent surface brightnessgata source, is a survey of the high Galactic latitude slsjpig
profile types, the structural disk parameters, and searafofe  from the northern hemisphere, there is no worry about incom-

relations (if any) between them. pleteness there. In any case, we restricted the initial katop
Aside from the observations showing the increasing congy,| > 20° .

surface brightness distribution can be used to directlptraim Baryshev & Paturkl[(2001) draw several cumulative curves
galaxy evolution. Pérsz (2004) showed that it is possiblet  |5gN versus log (N is the total number of observed galaxies
tect stellar truncations even out to higher redshift-(1). SO within the radiusr in Mpc) for different absolute magnitudes
using the radial position of the truncation as a direct estim 5y, compare these with an expected galaxy distributiomgJsi
of the size of the stellar disk, Trujillo & Pohleh (2005) inl@ he same approach we have confirmed that LEDA (version
moderate { 25%) inside-out growth of the disk galaxies sincg|qy. 2004) is almost complete for galaxies Mfps < —18.4
z~ 1, using as a local reference the galaxies studied in thifhin our ~ 46 Mpc survey distance (estimated following the
paper. _ _ _ _ Hubble relation withHo =70 km sMpc1).

The remainder of this paper is organised as follows. In g selection criteria results in a total number of 655

Sect[2 we describe the sample selection and our environn@taxiesy of which 98 (15%) are part of the SDSS Second
parameter. In Sedifl 3 we give the details about the ellipse fit

ting and the SDSS imaging used, characterising their qualit® http://leda.univ-1yonl. fr
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Data Release (DR2), surveying the north Galactic cap aftimat using the Data Archive SerdeiTheu’, i’ andz bands
three stripes in the southern Galactic cap (York 2tlal., 200fMhages are less sensitive and, consequently, less usastuldy
Abazaijian et al.. 2004). The global parametei this sub- the profile towards the outer disk. The corrected framesniav
sample of 98 galaxies are presented in Tdble 1. Histograbeen bias subtracted, flat-fielded, and purged of brighs siar
showing the distribution of Hubble type and absolute magtored at SDSS in integer format to save disk space. Acogrdin
nitude (cf. Fig[l) reveal that the subsample restrictedHey tto the SDSS helpdesk the pixel values get randomised appro-
SDSS DR2 coverage is apparently unbiased in this sensee Therrately before being rounded to make sure that the seisfi
is a lack of very bright galaxiesMaps < —219 B-mag) the background counts are what they should be. An additional
due to the small number statistics. Plotting absolute magnifset (SOFTBIAS) of 1000 counts is added to each pixel to
tude Mapswith Hubble TypeT reveals —although with a lot of avoid negative pixel values and should be subtracted tegeth
scatter— a mild trend of earlier Hubble type galaxies being avith the sky value (as described in SEcil 3.3).
average brighter. After inspecting all images for the 98 galaxies we had to
Only three galaxies (NGC 4273, NGC 4480, NGC 4496Aemove 13 galaxies (marked with-ain Table[l) from fur-
are possible members of the Virgo Cluster according to thefirer analysis (cf. Append&XIB). For four galaxies (NGC 0988,
VCC numbers by Binggeli et al. (1985). In this sense our samGC 4900, UGC 04684, and UGC 06162) there are one (or
ple is a faithful representation of the local spiral galaxypp- more) very bright foreground stars too close to the galaxy pr
lation providing a volume limited sampl®(< 46 Mpc) of late- venting any useful surface brightness measurement. Anothe
type, intermediate inclined to face-on nearby galaxiegHier six galaxies (NGC 0428, NGC 2712, NGC 4116, NGC 4496A,
than-18.4 B-mag. The AppendiXJA arld|B show colour imageBlGC 5364, and UGC 09215) are very close to the border of the
for all galaxies. SDSS field (more than/B of the galaxy is & the image). To
avoid any problems while trying to recover the galaxies with
a mosaic out of two or even three images we discarded them.
Two peculiar galaxies (NGC 3023 and NGC 5218) are removed
To characterise the environmentwe counted neighboursdrosince they are clearly interacting systems. They are gravit
our sample galaxies using the SDSS database from a moretigrally highly distorted and in the case of NGC 5218 con-
cent Data Release (DRB,_Abazajian et al.. 2005). Accordingcted by an intergalactic bridge to its companion. Onexyala
to the distance, derived from the infall corrected velgcityPGC 032356 UGCA 219) turns out to be a BCD galaxy and
we sum all the DR3 galaxies within a projected radius girobably even a double system. This leave 85 galaxies for the
1Mpc that satisfy the following criteria: the fiérence in final analysis.
velocity with respect to the targeted galaxy is less than
350 km s (Giuricin et al.} 2000) and their absolute magnitud
is brighter thanMps < =16 r’-mag. It is important to note,

however, that the density of galaxies could lfkeeted by the The photometric calibration is done using the, kk, and
position of the galaxy within the survey. If the targetedeg®l  airmasscoeficients (the photometric zeropoint, the extinction
is close to the edge of the survey or to a region where the rgm and the airmass) out of the associated TsField table file
shift completeness (fraction of photometrically detedatix-  for each image. From this we calculatesur surface bright-
ies with redshifts) is not high, the number of neighbourd@ouness zeropoints as:2.5 = (0.4 = [aa+ kk = airmasg) + 2.5 =
be underestimated. To eliminate such a problem we have %@'(53.90745& 0.3962) using the pixel scale of.896"/pixel
timated whether the distance of our galaxy to the edge of th&q the exposure time of S®7456sfor each SDSS pixel. Our
survey or to a redshift incomplete region is less than 1 Mpgagnitudes are the conventional Pogson astronomical magni
If this is the case this galaxy is not used in the analysis ef tf,4es in the SDS§ andr’ AB system in contrast to the as-
effect of the density on the galaxy profile type. inh magnitudes used in the SDSS database. The applied zero
points are given in Tabl&l 2. To transform the SD§Sand

2.2. Environment

8.2. Photometric calibration

3. Data and profile extraction r’ standard-star system magnitudes into the commonly used
Johnson-CousinB, R system, we applied the transformation
3.1. The data equations given in Smith etlal. (2008:= g’ + 0.47@@ — ') +

The Sloan Digital Sky Survey (SDSS) (York et AL, 2000) wiff-17 @ndR = ¢’ - 1.14(g" — ') - 0.14. For eight galaxies of
map one-quarter( 10°0° ) of the entire sky mainly around thet_he final SDSS sample we found aperture measurements in .the
north galactic cap (above Galactic latitud@0° ) in five bands, literature. Synt.het|c aperture_ measurements on the.SDSS im
v, g, r, i andz (Fukugita et al. 199€: Smith etlal., 2()02)?965 agree with these previous published values in the ma-

SDSS imaging are obtained using a drift-scanning mosaic C ity Of_ cases to better than.l)_mag. All profiles and sur-
camera [(Gunn et hil, 1998) with a pixel size 08®6". We ace brightness results, given in Talfle 3, are the measured

downloaded the andr’ band images (which have a mediaif@lues fr:)m the dun?orrectﬁq SDSS data. On'IY gt ﬁalcullatln.g

PSF of~1.4”in r’) of the night sky ("corrected frames”) in fits mean values and p otting .|stograms we applied the galactic
extinction correction according to_Schlegel et al. (199%hg

2 Note: Some of the bar classifications from LEDA have slightly

changed after our study. Talgle 1 still shows the 2004 ver§ioncom- 3 |http://www.sdss.org/dr2/access/index.html#DAS
parison we always listed the RC3 classification. 4 http://www.sdss.org/dr2/algorithms/fluxcal.html
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Galaxy RA DEC RC3 LEDA T Mabs Diam. Wvir Dist.
(J2000.0) type type [B-mag] ‘[ [kms™] [Mpc] [kms™]

1) (2 (3) (4) &) (6) ) (8) %) (10) (11)
NGC 0428 011255.7 +005854 .SXS9 SBd 8.2 -19.39 3.6 1118 16.0 90
NGC 0450 011530.8 -005138 .SXS6 SBc 6.0 -19.63 3.0 1712 24.5 118
PGC006667 014910.2 -100345 .SBS? SBcd 71 -18.77 2.9 1887 27.0 129
NGC 0701 015103.8 -094209 .SBT5.. SBc 51 -19.74 2.5 1729 24.7 140
NGC 0853 0211415 -091817 .S..9P? Sd 8.3 -18.42 1.5 1405 20.1
NGC 0941 022827.9 -010906 .SXT5 SBc 54 -19.02 2.5 1535 21.9 91
NGC 0988 023527.4 -092117 .SBS6* SBc 58 -20.72 45 1392 19.9 135
uGC 02081 023600.9 +002512 .SXS6 Sc 58 -18.56 1.8 2549 36.4 100
NGC 1042 024023.9 -082558 .SXT6 SBc 6.1 -19.83 4.4 1264 18.1 50
NGC 1068 024240.8 -000048 RSAT3 Sb 3.0 -21.69 7.6 1068 15.3 310
NGC 1084 024559.7 —-073437 .SAS5S Sc 51 -20.20 3.2 1299 18.6 173
NGC 1087 024625.2 -002955 .SXT5 SBc 5.3 -20.46 3.7 1443 20.6 125
NGC 1299 032009.4 -061550 .SBT3? Sb 3.2 -19.25 1.2 2197 314
NGC 2543 081258.0 +361516 .SBS3 SBb 3.1 -20.66 2.5 2590 37.0 158
NGC 2541 081440.1 +490341 .SAS6 SBc 6.2 -18.50 5.8 734 10.5 97
UGC 04393 082604.3 +455803 .SB?. SBc 55 -19.49 2.2 2290 32.7 70
NGC 2684 085454.1 +490937 .S?.... S&d 7.8 -19.76 1.0 3043 43.5 99
UGC 04684 085640.7 +002230 .SAT8* Sd 79 -18.86 1.4 2477 354 108
NGC 2701 085905.9 +534616 .SXT5* SBc 5.1 -20.36 2.1 2528 36.1 168
NGC 271 085930.5 +445450 .SBR3 SBb 3.2 -20.02 2.9 1987 28.4 171
NGC 2776 091214.3 +445717 .SXT5 SBc 51 -21.04 2.9 2796 39.9 118
NGC 2967 094203.3 +002011 .SASS Sc 48 -20.26 2.6 1858 26.5 172
NGC 3023 094952.6 +003705 .SXS5P* SBc 54 -19.20 2.6 1852 26.5 67
NGC 3055 0955179 +041611 .SXS5 SBc 5.0 -19.90 2.1 1816 25.9 155
NGC 3246 102641.8 +035143 .SX.8 SBd 8.0 -18.91 2.2 2138 30.5 117
NGC 3259 103234.8 +650228 .SXT4 SBbc 40 -19.84 2.1 1929 27.6 119
NGC 3310 103845.8 +533012 .SXR4P SBbc 40 -20.25 2.8 1208 17.3 280
NGC 3359 104636.3 +631328 .SBT5S SBc 5.0 -20.42 7.2 1262 18.0 139
PGCO032356 104904.6 +521957 .S?.... Sc 6.0 -18.46 0.8 2679 38.3
NGC 3423 105114.3 +055024 .SAS6 Sc 6.0 -19.54 3.9 1032 14.7 122
NGC 3488 110123.6 +574039 .SBS5 SBc 51 -18.80 1.6 3226 46.1 132
UGC 06162 110654.7 +511212 .S..7 SBcd 6.7 -19.08 2.3 2426 34.7 105
NGC 3583 111411.0 +481906 .SBS3.. SBb 3.2 -19.57 2.3 2347 33.5 194
NGC 3589 111513.2 +604201 .S..7*. SBcd 7.0 -18.49 15 2217 31.7 75
UGC 06309 111746.4 +512836 .SB?. SBc 50 -19.63 1.3 3097 44.2 124
NGC 3631 112102.4 +531008 .SASS Sc 51 -20.62 4.9 1388 19.8 82
NGC 3642 112218.0 +590427 .SAR4 Sbc 40 -20.60 55 1831 26.2 45
UGC 06518 113220.4 +535417 ....... Sbc 43 -18.94 1.0 3044 43.5 84
NGC 3756 113648.3 +541737 .SXT4 SBbc 43 -19.89 3.8 1525 21.8 153
NGC 3888 114734.7 +555800 .SXT5 SBc 53 -20.43 1.8 2648 37.8 191
NGC 3893 114838.4 +484234 .SXT5* SBc 48 -20.33 4.1 1193 17.0 175
UGC 06903 115536.9 +011415 .SBS6 SBc 5.8 -18.80 2.5 1916 27.4 158
NGC 3982 115628.3 +550729 .SXR3 SBb 3.2 -19.54 2.3 1351 19.3 193
NGC 3992 115735.9 +532235 .SBT4 SBbc 3.8 -20.98 6.9 1286 18.4 285
NGC 4030 120023.4 -010603 .SAS4 Sbc 41 -20.27 3.9 1476 21.1 231
NGC 4041 120212.2 +620814 .SAT4* Sbc 43 -19.92 2.7 1486 21.2 284
NGC 4102 120623.1 +524239 .SXS3$ SBb 3.0 -19.38 3.1 1082 15.5 169
NGC 4108 120644.0 +670944 PSA.5 Sc 50 -20.13 1.7 2828 40.4 242

Table 1. Global parameters of the LEDA-SDSS DR2 subsampj®rincipal name in LEDA) right ascension, and) decli-
nation,4) RC3lde Vaucouleurs etlal. (1991) Hubble-type, antiEDA Hubble-type s coded LEDA Hubble parametdr, (7)
absolute B band magnitude, corrected for galactic plusnateextinction, and k-correcte@) apparent diameter, defined by the
isophote at the brightness of 25 B-mjag , () heliocentric radial velocities corrected for the Local Gpanfall onto Virgo,(10)
estimated distance according to the Hubble relation wighHbibble constant dfip =70 km s*Mpc™?, 11) weighted average of
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Galaxy RA DEC RC3 LEDA T Mabs Diam. Wyir Dist. Viot
(J2000.0) type type [B-mag] ‘[ [kms™] [Mpc] [kms™]

(1) 2 3) 4) (%) (6) (7) (8) %) (10) (11)
NGC 4108B 120711.3 +671410 .SXS7P? SBcd 7.0 -18.46 1.3 2840 40.6 212
NGC4116 120737.0 +024129 .SBT8.. SBd 75 -19.32 3.5 1346 19.2 104
NGC 4123 120811.1 +025242 .SBR5.. SBc 48 -19.55 4.1 1364 19.5 134
NGC 4210 121515.9 +655908 .SBR3.. SBb 3.0 -19.89 2.0 3000 42.9 202
NGC 4273 121956.2 +052036 .SBS5.. SBc 51 -20.41 2.1 2435 34.8 187
NGC 4480 123026.8 +041447 .SXS5.. SBc 51 -20.14 2.1 2494 35.6 169
NGC 4496 123139.5 +035622 .SBT9.. SBd 8.2 -20.25 3.8 1780 25.4 95
NGC4517A 123228.1 +002325 .SBT8*. SBd 7.9 -19.18 3.8 1562 22.3 73
UGCO07700 123232.8 +635238 .SBS8.. SBd 7.8 -18.50 1.8 3239 46.3 94
NGC 4545 123434.2 +633130 .SBS6*. SBc 59 -20.49 25 3000 42.9 136
NGC 4653 124350.9 -003341 .SXT6.. SBc 6.1 -20.37 3.0 2658 38.0 181
NGC 4668 124532.0 -003209 .SBS7*. SBcd 7.1 -18.88 1.5 1654 23.6 63
uGC 08041 125512.7 +000700 .SBS7.. SBcd 6.8 -18.62 3.2 1376 19.7 93
uUGC 08084 125822.4 +024733 .SBS8.. SBd 8.1 -18.61 1.3 2824 40.3 90
NGC 4900 130039.2 +023002 .SBT5.. SBc 5.2 -19.01 2.2 1020 14.6 185
NGC 4904 130058.6 -000138 .SBS6.. SBc 5.7 -18.69 2.1 1213 17.3 122
uUGC 08237 130854.5 +621823 PSB.3*. SBb 3.2 -19.61 0.9 3120 44.6
NGC5147 132619.2 +020604 .SBS8.. SBd 79 -18.77 1.8 1154 16.5 118
NGC5218 133210.4 +624604 .SBS3$P SBb 3.1 -20.46 1.9 3154 45.1 243
UGC08658 134039.9 +541959 .SXT5.. SBc 51 -19.91 2.6 2285 32.6 126
NGC 5300 134816.1 +035703 .SXR5.. SBc 5.0 -18.93 3.5 1246 17.8 124
NGC 5334 135254.4 -010651 .SBT5*. SBc 50 -19.22 3.9 1433 20.5 145
NGC 5376 135516.1 +593024 .SXR3$. SBb 3.0 -20.00 2.1 2293 32.8 216
NGC 5364 135611.9 +050055 .SAT4P. Sbhc 4.4 -20.53 6.0 1322 18.9 157
NGC 5430 140045.8 +591943 .SBS3.. SBb 3.1 -20.86 2.2 3238 46.3 195
NGC 5480 140621.5 +504332 .SAS5*. Sc 50 -19.72 1.7 2119 30.3 138
NGC 5584 142223.8 -002315 .SXT6.. SBc 6.1 -19.80 3.2 1702 24.3 136
UGCO09215 142327.3 +014332 .SBS7.. SBcd 6.6 -18.81 2.2 1462 20.9 102
NGC 5624 142635.3 +513503 .S?.... Sc 5.0 -18.69 1.1 2186 31.2 67
NGC 5660 142949.8 +493722 .SXT5.. SBc 51 -20.62 2.8 2585 36.9 138
NGC5667 143022.9 +592811 .S..6*P SBc 58 -19.69 1.7 2222 31.7 119
NGC 5668 143324.4 +042702 .SAS7.. Scd 6.7 -19.65 2.8 1672 23.9 87
NGC 5693 143611.2 +483504 .SBT7.. SBcd 6.8 -18.64 1.9 2537 36.2 39
NGC5713 144011.4 -001725 .SXT4P. SBbc 41 -20.50 2.8 1958 28.0 135
NGC5768 145207.9 -023147 .SAT5*. Sc 50 -19.24 1.6 2018 28.8 122
IC 1067 145305.2 +031954 .SBS3.. SBb 3.0 -18.97 2.0 1665 23.8 158
NGC5774 145342.6 +033500 .SXT7.. SBcd 6.9 -19.09 2.8 1655 23.6 91
NGC 5806 150000.4 +015329 .SXS3.. SBb 3.3 -19.74 3.0 1440 20.6 182
NGC 5850 150707.7 +013240 .SBR3.. SBb 3.0 -21.43 4.3 2637 37.7 133
UGCO09741 150833.5 +521746 .S?.... Sc 6.0 -18.54 0.9 2735 39.1
UGC 09837 152351.7 +580311 .SXS5.. Sc 5.1 -19.45 1.8 2938 42.0 221
NGC 5937 153046.1 -024946 PSXT3P. Sb 3.2 -20.90 1.9 2870 41.0 202
IC1125 153305.6 -013742 .S..8*. SBd 7.7 -20.05 1.7 2868 41.0 106
IC1158 160134.1 +014228 .SXR5*. SBc 53 -19.36 2.2 2018 28.8 125
NGC 6070 160958.9 +004234 .SAS6.. Sc 6.0 -21.04 3.4 2085 29.8 215
NGC 6155 162608.3 +482201 .S?.... Sd 7.8 -19.45 1.3 2684 38.3 105
UGC 10721 170825.6 +253103 .S..67?. Sc 58 -19.68 1.2 3118 445 144
NGC 7437 225810.0 +141832 .SXT7.. Scd 7.1 -18.88 1.8 2190 31.3 175
NGC 7606 231904.8 -082906 .SAS3.. Sb 32 -21.38 4.3 2187 31.2 291
UGC 12709 233724.0 +002327 .SXS9.. S&d 8.3 -19.05 3.0 2672 38.2 70

Table 1. (continued): Global parameters of the LEDA-SDSS DR2 sulptam
(*): Galaxy removed from further analysis (see text).
(1): Galaxy with relevant alternative name: NGC 1G6&8177; NGC 3992= M 109; PGC 00666& UGCA 021; PGC 032356

L IANANRA AAN LIPS AT 1 .0 L N2 11PN AA RAIANSN PFN=r= A
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Fig. 1. Histogram showing the distribution of galaxies covering thorphological typeslI() and absolute magnitud&gys) for
the full LEDA sample(rising hashed linesand the studied SDSS DR2 subsanfiédling hashed lines)

Hcorrected = Mmeasured Aryg. The values we used fok, and Therefore we decided to use two independent methods to
Ay are also shown in Tab[@ 3. No attempt was made to catetermine the sky value. First, we strategically placed&ge,
rect the surface brightness measurements for internalextirectangular sky boxes (of roughly 100k-200k pixels) asebs
tion, since no unique recipe is available to do this. In addiossible to the galaxy avoiding bright foreground starstmi-o
tion, the galaxies studied here are all fairly face-on syste ous structure in the background (e.g. from halos of veryttrig
<e>=03 o i~ 46°) so the expected corrections are onljoreground stars) while trying to match the brightness ef th
small. Since we are working with a local sampes(0.01) we sky around the galaxy. Within each box we derived the mean
also do not correct for the cosmological surface brightdeas sky after three, 3, clipping iterations to remove the unavoid-
ming. able contamination by faint foreground stars. The meanevalu
of all boxes serves as the first estimate of the sky. For transkc
method we applied a free ellipse fit to the original imagengsi
the ellipse task in IRAFwe calculated the flux in linear steps

The crucial point in using SDSS data (and in general) to stuflf/10 Pixels between successive ellipses forcing the progea
surface brightness profiles at very faint levels is the measuextend the fit well bey(_)nd the galaxy with the f_'XGd ellipycit
ment of an appropriate sky value. SDSS provides in the heafBf PA 9f the outer d'Sl_( (see Fﬁ 2)_' By plotting the flux qt
of each image a first estimate of such a value. However, tﬁﬂ§_se e_Illpses asa fu.nct|0n of radius it becomes clear attwhi

is just a global value which is in more than half of the casé@dial distance the ellipses leave the galaxy and entetsitie

off by more than:0.2 counts (= 0.2% level) and therefore for 9r0Und, flat flux (noise), region. After visual confirmatidrat

our purposes not accurate enough. We need a more elaboriig5e ellipses are really outside the galaxy, by overplpthie
value depending on the size of the galaxy, thus the area of JPSES On the_lmage, the mean yalue and stand_ard deviation
covered by the galaxy, and the exact position on the chifs TR the fluxes within the above radius and the radius extended

means that for dierent galaxies on the same chip we may d@Y ~ 20% are used as the final sky values. In most cases the
rive different sky values. two methods agree well withig0.15 counts £ 0.15% of the

. .sky). Since it is possible to automatise it, we choose thgsall
In deep surface photometry the quality (flatness and NOISdthod to fix our final sky values. They are listed in Table 2

of the backgro_und around (and ‘below’) the galaxy determinio ether with a limiting surface brightnegs;{) due to a 3--

the §urface brightness level down .to which one can trust ts y error, which is used to constrain the outer boundary for
profiles. A common way of measuring the sk_y Is, after the_ e exponential fits. Our sky values can be easily inspeagted b
moval of a possible large scale gradient (typically of onigtfi downloading the public SDSS images

order), to manually place several small boxes homogenyeous? To specify the error on the profiles' from our sky estimate

arOL_Jnd—but outside-the gal_axy, avoiding foreground s_tars Or%/hich is much larger than the statistical errors producgd b
obvious background galaxies, and measure the median of the N : '
€.g. photon noise) in more detail we defined a more conser-

pixel distribution in each box. The best sky value is then thé~. o .
) vative critical surface brightness (ucit) up to where we re-

mean value of all median measurements. However, the fact ) , . )
trust the final profile. This is placed where the profilbs o

storing SDSS data as integer not real numbers (cf. Sert a%ed by either over- or undersubtracting the skyiy- start

hampers the use of median values in small boxes. Only by IS aviate by more than 0.2 mag, which is @@mag above
ing a large number of pixels (or an inappropriate high numbgr ’ '

of boxes dealing with about 100 galaxies) one is able to mcmtjﬁe limiting surface brightness defined above. So the typica
an accurate estimate of the mean value of the background pixe |mage Reduction and Analysis Facility (IRAF)

distribution. httpy/iraf.noao.edf

3.3. Sky subtraction
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value for the full sample of this critical surface brightagés foreground stars to large radii. Whereas this is necessary f
Uerit ~ 27.0 r’-mag/m” . This is the limit down to which the bright stars it is a conservative measure for fainter ones |
slope of the outer profile could be traced confidently. second round any remaining stars in the unsmoothed image are
The pure background noise in theband images is typ- also masked.
ically slightly higher compared to thg’ band image, which
is expected for images taken at new moon. Howevergthe  The common center for each concentric ellipse is fixed by a
band images dter often from an electronic noise pattern if3aussian fit to the bright nucleus of the galaxy. For 21 gekaxi
addition to the normal patchy background. Typically 6-8 eno{marked in Tabl€12 with &) the disk is lopsided or there is no
or less pronounced stripes are visible where all rows shovp#ght center visible so we first allowed the ellipse centers
slightly different background level, alternating between beingry, choosing the best center representative for the digter
higher or lower. Unfortunately, this structure is not conmonm
all images so there is no way to properly remove it by com- We used a logarithmic radial sampling with steps 3o
bining several images as usually done for fringe pattems.increase the /8l especially in the outer parts at cost of larger
many cases the galaxies are small compared to the strip $g@al bins compared to linear sampling. Iterativer@jection
and the above pattern is not an issue. In other cases only srang the ellipse is applied to minimise the influence of dasm
parts of the galaxies reach another strip and can be maskéys or any remaining faint foreground stars.
However, there are some galaxies extended over two or more
stripes. For these systems the sky estimate is less reb@ble ~ We fitted two diferent sets of ellipses (three in case of a
cause the contribution of each region changes with changiiggcessary free center fit) to each galaxy image (for general i
size of the ellipse. formation on ellipse fitting see Erwin etlal., 2006). The first
For five galaxies (NGC 1042, NGC 1084, NGC 548dree ellipse fit tends to follow morphological features ltars,
NGC 5624, and PGC 006667) we had to remove at first a laigfirals, or asymmetries so it is not ideal to characterige th
scale gradient (from top to bottom) in the background ofrthe OUter, underlying disk component, which we want to address

band images (for NGC 1042 also in tgeband) with a linear N this work. Therefore we used a fixed ellipse fit to produce
fit (using IRAFsimsurfi. our final surface brightness profiles which will be the onlgsn

discussed in the following sections. Fixing a single eilijy
_ and position angle for a galaxy is based on the assumption tha
3.4. Data quality the disk is axisymmetric and round and the ellipticity and PA

L . alues are representative for the orientation (inclimatingle
We have checked our sky estimation method comparing t the galaxyp ( gle)

profiles obtained from the SDSS images with deep surface pho-
tometry. We have used the profiles of three face-on Sbc-Sc

galaxies from Pohlen etlal (2402), from which UGC 9837 '|§A) is used to determine the best set of ellipticity and PA de-
also part of our sample. ) scribing the outer disk. These values are typically takethet
The photometrically transformed SDSS profiles match thgqiys where the mean flux of the best fitted free ellipse resch
deep R-band surface brightness profiles in all three casés Gihe yalue of the standard deviation of our background measur
well (two of the galaxies are shown in Fig. 3). The remainingen; in |arge boxes (& criterion). This limit ensures enough
differences visible are easily explained by the two veffiedent g/ 1o fit a free ellipse but is small enough to be in the radial
methods applied to extract these profiles. Whereas the S éon dominated by the outer disk. Ideally one would like to
profiles are standard fixed ellipse fits to the images, the Beepyetermine the ellipticity and PA of the outer disk not pho&m
band comparison profiles are obtained by vertically aveiggiicaly, hut by means of kinematical informations. Sincis is
after_ polar transformauo_n (see_Pohlen e_t al., :20_02). Téss t o possible for the whole sample we used only the photomet-
confirms that SDSS profiles can be obtained reliably down t@ way to get a set of homogeneous values for all our galaxies
~270r'-magg”. However, for some galaxies ther Lriterion clearly marked a
radius in a region with rapidly changing ellipticity and PAlv
3.5. Ellipse fitting and Masking ues, ora region which is not repregentatiye to the.outer I_:ﬁsk
this cases we chose, after visual inspection,feedint radius
We used the IRAF taskllipse(STSDAS package) on the skyto represent the disk, which is typically the outermost sgse
subtracted images to produce our final surface brightness gully fitted free ellipse.
files. We apply an extensive manual masking for each galaxy
image. This is necessary to remove contamination frafedi Ther’ band andy band ellipticity and PA values are deter-
ent sources. We masked all non-galaxy components like foreined independently. Since a galaxy should have only aesingl
ground stars, companion galaxies, or faint backgroundxgalgair of PA and ellipticity (depending on the inclination ainel
ies. Not masked are extended spiral arms, or outer asynasettiinsic circularity) independent of the wavelength used,aw-
clearly belonging to the galaxy itself. The masking is primaeraged the two values in case of no major problem in one of the
ily done in a 9x9 pixel (¥” x 3.6”") median smoothed versionbands. The fixed ellipse fits to theandg’ band is therefore re-
of the image, ideally suited to visualise structure in thekba peated using these mean values (see Thble 2) and the rgsultin
ground. This step also ensures to reliably trace the haltseof profiles are shown in AppendiX A.

The initial free ellipse fit (fixed center, free ellipticitynd
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r’ band g band
Galaxy ZP sky (o Miim ZP sky Miim PA ME
”;—,"’} [ADU] [ADU] “;—a ”;—a [ADU] [ADU] [“;—,"’} [°]

@ @ 3 4 ®) (6) ™ (11) (12)
NGC 0450 26.267 165.11 0.14 27.2 26.686 99.19 0.09 28.1 84 8 -8.36
PGCO006667 26.213 175.59 0.06 28.1 26.451 74.16 0.12 27.6 6%.8 30.19
NGC 0701 26.136 157.72 0.08 27.7 26.343 69.07 0.09 27.8 74 -41.9 0.49
NGC 0853 26.293 14489 0.11 27.5 26.542 75.84 0.07 28.2 59 -11.7 0.36
NGC 0941 26.114 99.42 0.02 29.2 26.507 68.58 0.11 27.7 69 7880
UGC02081 26.106 9991 0.03 28.7 26.282 56.34 0.08 27.8 51 .8-18.42
NGC 1042 26.266 175.77  0.09 27.7 26.508 75.11  0.07 28.2 136.0-60.20
NGC 1068 26.248 186.31 0.12 27.4 26.551 94.08 0.09 28.0 3128 90.09
NGC 1084 26.259 170.55 0.18 26.9 26.416 70.41 * * 80 -46.9 0.39
NGC 1087 26.246 175.97 0.09 27.7 26.533 92.17 0.08 28.1 114 -88.4 0.39
NGC 1299 26.275 190.56 0.13 27.3 26.480 8211 0.14 27.4 43 .0-3b6.45
NGC 2543 26.271 129.29 0.17 27.0 26.563 79.22 0.09 28.0 1081 -3.50
NGC 2541 26.259 181.06 0.10 27.6 26.532 91.73 0.04 28.8 135 -53.5 0.52
UGCO04393 26.345 116.47 0.08 27.9 26.564 66.68 0.07 28.3 61 119 0.45
NGC 2684 26.314 122.01 0.08 27.9 26,591 70.12 0.19 27.2 35 80718
NGC 2701 26.360 162.44 0.09 27.8 26.653 86.65 0.08 28.2 60 -19.3 0.32
NGC 2776 26.291 156.28 0.05 28.4 26.508 67.37 0.05 28.6 83 8 3@.05
NGC 2967 26.278 150.33 0.06 28.1 26.605 106.62 0.12 27.7 77.7 -70.07
NGC 3055 26.255 117.73 0.11 27.5 26.566 73.52 0.11 27.8 65 .1-20.42
NGC 3246 26.281 125.07 0.11 27.5 26,539 7234 0.09 28.0 65 8.0 048
NGC 3259 26.260 158.22 0.14 27.2 26.530 70.55 0.07 28.2 53 .0-40.43
NGC 3310 26.229 134.53 0.07 27.9 26.527 70.73 0.24 26.9 83 .2-50.05
NGC 3359 26.274 150.77 0.08 27.8 26.623 84.83 0.10 27.9 236.9-80.48
NGC 3423 26.286 103.65 0.07 28.0 26.720 75.84 0.10 28.0 113.5-50.19
NGC 3488 26.266 119.86 0.10 27.6 26.548 70.64 0.08 28.1 52 .8-78.34
NGC 3583 26.270 10452 0.11 27.5 26,550 59.18 0.08 28.1 81l 1 4®.32
NGC 3589 26.312 139.12 0.10 27.6 26.567 60.49 0.03 29.2 46 -21.9 0.50
UGC06309 26.241 109.30 0.07 27.9 26.569 58.96 0.05 28.6 50.8 49.31
NGC 3631 26.261 140.70 0.07 28.0 26.661 77.36 0.06 28.5 1291 3D.16
NGC 3642 26.266 94.01 0.05 28.3 26.569 54.00 0.04 28.9 77 5.105 0
UGCO06518 26.263 137.25 0.13 27.3 26.514 65.27 0.08 28.1 319.0-50.39
NGC 3756 26.205 135.84 0.17 26.9 26.507 67.02 0.14 27.4 112.2-80.50
NGC 3888 26.223 133.12 0.07 27.9 26.512 65.09 0.05 28.6 52 9 3@.26
NGC 3893 26.279 107.16 0.09 27.7 26.691 66.61 0.10 28.0 1336 8®.41
UGCO06903 26.264 136.09 0.04 28.6 26.571 76.94 0.08 28.1 69.1 48.12
NGC 3982 26.204 13359 0.11 27.4 26.540 68.43 0.04 28.8 58 .4-80.11
NGC 3992 26.235 113.06 0.09 27.7 26.517 59.44 0.18 27.2 265.4-10.42
NGC 4030 26.261 137.95 0.06 28.1 26.707 96.55 0.09 28.1 128.6-50.20
NGC 4041 26.353 152.10 0.05 28.4 26.596 62.19 0.07 28.3 845 -8.05
NGC 4102 26.267 123.57 0.06 28.1 26.594 68.12 0.08 28.1 94 .9-40.43
NGC 4108 26.317 174.08 0.11 27.5 26.603 92.76 0.06 28.5 55 13.2 0.22
NGC4108B 26.317 173.86 0.06 28.2 26.603 92,71 0.03 29.2 37 398 0.23
NGC 4123 26.195 161.48 0.09 27.6 26.524 90.50 0.11 27.7 1111 3®.33
NGC 4210 26.290 119.97 0.04 28.6 26.607 62.28 0.05 28.7 55 924
NGC 4273 26.252 130.84 0.10 27.6 26,566 73.89 0.11 27.8 72 -83.3 0.39
NGC 4480 26.228 143.92 0.08 27.8 26.489 7753 0.08 28.0 65 2 8M.50

Table 2. Background (sky) and ellipse parametarsPrincipal name in LEDA(2+6) photometricr’ andg’ band zero points,
3+7) background value estimated around each galasy,o of background from the ellipse method (cf. SECHl 3¢} limiting
surface brightness due to this background, used to constr@iouter boundary of the exponential fiis) radius used for fixing

the ellipse parameters (cf. Sdctl3.&)) mean position angl®A (for r’ andg’ band) of the fixed ellipse (as measured on the

CNCC irmAarmnAaVYamrirmamanan AlbntiAait v/ ME v AarmAA’ armAdA AfF+tbhAa FivuanAd Alllnven
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r' band g band

Galaxy ZP sky o Miim zZP sky o Miim R PA ME
T [ADU] [ADU] [ T [229] [ADU] [ADU] [ =€ [T [°]

" ? 3 @ ®) ®) @ ®) 9) (10) (11) (12)

NGC4517A 26.278 136.44 0.07 28.0 26.605 7857 0.08 28.2 1K8.4- 0.43

UGCO07700 26.346 124.40 0.02 29.4 26.766 7196 0.13 27.8 66 -23.6 0.24
NGC 4545 26.225 115.06 0.04 28.5 26.541 5471 0.07 28.2 66 .9-80.42
NGC 4653 26.292 135.45 0.05 28.4 26.584 7543 0.08 28.1 795 78.17

NGC 4668 26.292 135.17 0.07 28.0 26.584 7549 0.09 28.0 53 .5-85.48
UGC08041 26.253 127.60 0.11 27.5 26.566 78.23 0.14 27.5 100.0 70.48
UGC08084 26.195 157.33  0.05 28.3 26.524 86.02 0.01 30.3 43 -309 0.18
NGC 4904 26.322 14249 0.08 279 26.588 75.36 0.06 28.4 70 .4-68.29

UGC08237 26.228 103.85 0.11 27.4 26.574 56.11 0.03 29.2 35.7 30.22
NGC 5147 26.242 179.24 0.04 285 26.494 92.26 0.06 28.4 60 8 28.21
UGC08658 26.174 122.81 0.13 27.2 26.465 66.52 0.07 28.2 652 30.39

NGC 5300 26.235 146.52 0.09 27.7 26.495 8187 0.09 27.9 100.5 58.33
NGC 5334 26.261 125.54 0.07 28.0 26.707 86.37 0.05 28.8 106.0-70.23

NGC5376 26.237 108.94 0.11 27.4 26.528 56.56 0.03 29.1 63 .8-49.39
NGC 5430 26.237 108.70  0.07 27.9 26.528 55.89 0.05 28.6 69 5 7@.35
NGC 5480 26.226 149.31 0.08 27.8 26.670 69.86 0.08 28.2 60 .3-78.15
NGC 5584 26.312 13542 0.08 279 26.567 74.06 0.07 28.3 106.9 6D.26
NGC5624 26.163 147.69  0.09 27.6 26.487 63.15 0.09 27.9 38 828 0.34

NGC 5660 26.199 123.03 0.06 28.1 26.488 64.66 0.08 28.0 69 3 24.05
NGC 5667 26.216 99.47 0.09 27.6 26.566 55.67 0.04 28.9 55 5037
NGC 5668 26.257 117.18 0.05 28.3 26.578 70.51 0.09 28.0 95 2 43.15

NGC5693 26.225 151.52 0.08 27.8 26.669 74.68 0.09 28.1 61 13.2 0.05
NGC5713 26.312 13421 0.04 28.6 26.567 73.88 0.06 28.4 88 -81.6 0.13
NGC5768 26.212 12852 0.07 27.9 26.493 76.07 0.03 29.1 70 241 011
IC 1067 26.261 123.11 0.09 27.7 26.537 69.83 0.17 27.3 60 2926

NGC5774 26.254 173.84 0.06 28.1 26.522 8540 0.06 28.4 87 418 0.22
NGC5806 26.246 179.83  0.09 27.7 26.518 82.76 0.06 28.4 79 737 0.46
NGC 5850 26.241 195.14 0.09 27.7 26.492 9497 0.06 28.4 1419 74.22
UGC09741 26.192 12643 0.04 28.5 26.548 56.25 0.05 28.6 452 4D.11
UGCO09837 26.246 11543 0.08 27.8 26.731 6231 0.07 28.4 53.9 20@.05

NGC 5937 26.232 121.74 0.07 27.9 26.650 84.21 0.12 27.8 61 .1-69.44
IC1125 26.189 113.30 0.12 27.3 26.525 74.76  0.09 27.9 46 56014
IC1158 26.233 164.49 0.10 27.5 26.689 11246 0.12 27.8 69 1 3M.44

NGC 6070 26.296 149.32 0.15 27.2 26.519 63.01 0.13 27.5 114.8-30.57
NGC6155 26.304 125.81 0.07 28.0 26.584 6354 0.11 27.8 47 7.7 0.28
UGC10721 26.198 118.98 0.10 27.5 26.524 5593 0.05 28.6 381.0-30.33

NGC 7437 26.191 153.77 0.12 27.3 26.495 87.08 0.09 27.9 57 .7-68.10
NGC 7606 26.278 22546 0.12 27.4 26.576 89.15 0.17 27.3 146.7 5D.62
UGC12709 26.236 154.79 0.11 27.4 26.565 80.44 0.07 28.3 71 504 0.39

Table 2. (continued): Background and ellipse parameters
t: The centers for these galaxies are not obtained by a Gau#sia the central region but by a free ellipse fit to deternttme
best center representative for the outer disk.

4. Analysis nomenclature: Type | (no break), Type Il (downbending byeak
and Type Il (upbending break). A schematic view of our dlass
4.1. Classification fication is shown in FidJ4. Images and profiles for some tylpica

examples of each class are given in Elg. 5.

We have classified (following_Erwin etlal., 2006) each pro- TheType classification follows the nomenclature estab-
file according to observed break feature using the followidighed byl Freemar| (1970). Aside from a varying bulge com-
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ponent these galaxies exhibit a region well described by-a stould potentially be used to decide between these subslasse
gle exponential allowing for some wiggles associated withvs The colour profile of a transition between a star-forming in-
structure in the disk such as spiral arms or prominent starfo ner disk and a hafenvelope Type I11-s) may look diferent

ing regions. from a transition between an intermediate-age inner disk to
The galaxies displaying a break with a downbendingredominantly younger outer diskype I11-d).
steeper outer region could be labellégpe 11 as (Ereeman,  gome galaxies have a more complex surface brightness dis-

1970) originally proposed. Although he states at some pojghtion. They are better described with two breaks each of
the inner deficit isot far from the center of the systéitere hich could be associated to an individual type (as destribe
is no further restriction on this distance. In addition, tbe above). These are calledixedclassification (see Fifl 5). For
three most prominent Type Il galaxies in his sample he staigf ihe galaxies with a break in the profile we verified that
that the outer exponential diglegins outside the main regionchanges in the sky value (e.g. subtractif8y to the sky level)

of spiral-arm activity so clearly outside a central region. will not produce an untruncated Type | profile (see Hg. 2).
Following |[Erwin et al. I(2006) the Type Il class is subdi-

vided into two groups in case the galaxy is barredybel1.i Please note that our classification Type | and Type |l
(inside) and aType 1.0 (outside) depending on the positiorf™® USed shglghtly.dferﬁn(tj from Magﬁrthur etal. _(ZO‘hJS_).dOur

of the break in respect to the bar length (inside or outsid¥P€ !"CT class is called Type I with truncation in their gy

the bar region). Moreover, we tried to subclassify the Tylpe qmd thewT_ype Il'is a mix of our'l_'ype ILi e_md all other Typedll.

and Type I1.0 profiles even further into additional threeugrs, classes. Since we do not have infrared images we cannot com-

which now tend to categorise the observed profiles accordi nt on their ‘transition’ class. H_owev_er, we note that for
to their potential physical origin. First, profiles where tap- ' 136,7 (Eee ,IAppeno_IIZAfor.ahd;tglled d|scusz|on)rt‘nl_aand
parent break can be associated with large scale asymmet@rég' e is barely consistent with being Type | whereas inghe

of the galaxy in itself (only present in Sc-Sd galaxies). &he ant_j it is clearly a Type Il.o-OLR whlch_|s consistent wnleth
are either associated to a lopsided disk having a well defin%rtﬁ)f'le shown by Erw!n ef al_ (2006). T_h's mlg_ht imply that in
center, which is dferent from the applied ellipse centered oM"Y few cases dust is playing a role in shaping the observ_ed
the outer disk, or to some large scale asymmetries in (or t%pflle close to _the center. Sp this .proflle.could be a Ty_pe lin
yond) the main body of the outer disk (cf. extended spirg?e K-band, which has to be investigated in further studies.

arms). These profiles are call@gpe 11-AB, for Apparent (or

Asymmetric)Break. Another group, showing the break radiu2
at around 2- 2.5 times the bar radius, is probably related to
a resonance of the bar as described in Erwinlet al. (2006). The

bar itself is most often nicely marked by the presence of §0 »qgition to our pure identification —break (down- or up-

additional inner _ring. These profiles are classifiedysell.o- bending)yes or no- we have quantified the radial distance
OLR, for OuterLindbladResonance which happens to be at thIQIbrwhere the break occurs, characterised its sharpness and de-

position of~ 2 times the bar radius. The remaining profiles r&; e an inner and outer scalelength( hox) (see FigB).
vealing a broken exponential behaviour are callgge|1-CT,

since they are best associated to what we call Mimssical To determine the scalelengths we restricted our fits, to the
Truncations discovered Hy van der Krdit (1579). Three nidd azimuthally averaged, surface brightness profilesioeta

examples of unbarred Shc—Sc face-on galaxies are preseMfit fixed ellipse fits (cf. Sedf.3.5). Since a detailed bulge
by[Pohlen et a1/ (2002). For Type II-CT galaxies with bars wi@ disk decomposition is beyond the scope of this paper, we

made sure that the break is significantly further out thaicglp USed the so called "marking the disk” method by applying
for the Type 11.0-OLR breaks. boundaries and fitting simple exponential functiopéR) =

The galaxies with a break followed by an upbendint® +1.086«R/h. The inn_er boundar)_b(t) is chosen manually to
(shallower outer) profile are calle@ype 111 ~according to éxclude the region obviously dominated by the bulge plus bar
Erwin et al. [2009a) who find two sub-classes. Ofigpe 111~ (Shoulder) component. The outer bounddny) (s taken where
s) showing a fairly gradual transition and outer isophote thth€ surface brightness profile reaches)(®f the noise level
are progressively rounder than the isophotes in the malg digPtained from the sky ellipse fitting described in Séci. 3.3.
suggesting a disk embedded within a more spheroidal outer If the profile shows a broken exponential we need an ad-
zone associated to a halo or an extended bulge component. ditienal boundary marking the break. This could be placed by
other type Type I11-d) exhibits a rather sharp transition witheye, but to obtain the break radius objectively we used the fo
the outer isophotes being not significantly rounder. Wreerdawing approach. At first an approximated derivative of the-p
measuring the ellipticity is an appropriate way to disegtan file is calculated at each point, by fitting a straight linelir
for early-type galaxies, devoid of prominent spiral arnustr ing four points around each radius. This provides a meadure o
ture misleading the free ellipse fits, it will most probaldit for a local scalelengthh(,co) along the radial axis (cf. Fifl 6). To
late-types. So we decided here to classify them all as Typedket a linear spacing of surface brightness measurememtg alo
only subclassifying those with visible spiral arm struetlye- the radial axis and to decrease the noise irhikg distribution
yond the break radius, obviously associated with an ous diwe first rebinned the profile to linear units using a splinecfun
like region, as Type lll-d (cf. Appendix]A). In our subseqtiertion and then median smoothed thg,(R) profile adapting the
paper we will study if colour variations at and beyond thealre smoothing length to 5% of the full extent of the profile.

2. Deriving break radius, break region and
scalelengths
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Our general assumption is now that we have two regiohg +10-. Typical errors are then only1% for h;, and+0.02mag
with nearly constant scalelength together with a change (Udpr woin, but £7% for hyyrand £0.38mag forugeut. Another
or downbending) in the profile. This will be reflected byource of uncertainty is generated by the positioning of the
two plateaus in the plot ofy,ca(R) (see FiglB). Depending boundarieslf;_4). This uncertainty can not be easily quantified
on the actual shape (e.g. sharpness) of the transitionrregiince it depends on the shape /gvn-bending) of, and fea-
hiecal(R) Will move from one scalelength region arouhgto tures (bulges, bars, etc.) in, the surface brightness esddihd
another region arounk,;. To quantify a single radius defin-cause systematic errors. To minimise their contributiooun
ing this break we used then the radius wherdihg(R) profile  determination of the structural parameters each fit is eekifiy
crosses the horizontal line set by a characteristic valuease eye.
the two regions do not cover the same radial range, the char-
acteristic value is always taken as the median of tfg,& 5 Results
distribution, to avoid a bias towards the more extendecbregi

To characterise the shape of the break we defined an & final classifications are presented in Tdfle 3 and disduss
ditional region around the break. Ideally a sharp break douh more detail individually in AppendikJA. For four galaxies
translate into a step function in thg,a(R) profile whereas in common with_Erwin et &l.| (2006) the classification (as well
a smooth transition would cross the line set by the weighted the final profiles) agree very well. All features in the soef
mean value with a finite slope. Therefore we defined an inngnightness profiles classified here are always consistiEnthd
and outer boundary of the break region where the profilet-stan deep surface photometry profiles available (cf. AppeBdix
ing from the break, reaches a value within two standard devia the literature (e.gL_Courtegu, 1996).
tions away from the mean calculated for the infoater region About 90% of our sample can be classified into one of the
separately (cf. Fi@l6). The derived break radii are almbst &lasses described in Sdcfl4.1. However, the remainingigala
ways consistent with those derived by eye, but of courséffailare better described with two breaks in their surface bnigbe
one of the regions is very small (e.g. in the case of IC 106¥, ggrofiles. Galaxies with extra breaks are classifiethased In
Appendix[A) or get uncertain if more than two regions witlalmost all cases this is a combination of a downbending break
roughly constant scalelengths are involved (as for the dixeither Type 1I-CT, Type Il.0-OLR, Type |I-AB, or Type Il.i,

classifications, see below and SELt. 5). classified as described in Sécil4.1, followed by an addition
Using the boundaries of the break regidn @ndbs) to upbending break in the very outer parts. These galaxies are
mark the separation of an inner and outer exponential digk, tlassified as e.g. Type Il.0-OLR lIl. Interestingly, none of

final scalelengths are derived from two simple exponentil fthe Type IlI profiles show an additional outer truncationhivit
(u(R) = uojn +1.086+R/hin andu(R) = uoout +1.086xR/hoy) — our sensitivity limit.
to the original profile. To decrease the noise we give pgidat Only two galaxies (see detailed explanation in Appehdix A)
this classical approach to determine the scalelength eiegu exhibit an inner downbending break followed by an additlona
a weighted mean from thigoc, values inside the now definedouter downbending break. In one case (NGC 4517A) the outer
inner and outer region. Fitting the two exponentials onddatowsharp drop is clearly associated to a Type II-AB, whereas the
alternatively define the break radius, as the meeting pdintioner break is consistent with being a Type Il.0-OLR or Typpe |
the two exponential fits. However, since this would add an i&T. The other case is NGC 4210, where the inner boundary
fluence by the actual shape of the two disk regions into théan extended, exponential, break region is consisteriit avit
positioning of the break radius we decided against it. Type 11.0-OLR break leaving the outer break to be Type II-CT.
In cases where the derivative profilg,(.(R)) crosses the This galaxy could be the ideal test object to study tHéedi
horizontal line set by the characteristic value twice (@hog ence between Type 11.0-OLR and Type II-CT breaks. Finally,
more times is considered to be explained by wiggles causedfbly only one galaxy, IC 1067, the classification in tHeand
asymmetries such as spiral arms) we check if we could apglyband could be dierent (see Se¢i3.1).
a mixed classification. This implies assigning two breaks as
sociated to the individual types as discussed in §€dt. 4i¢hwh
significantly improve the overall fit. The boundaries for lbot
breaks are then used to fit three exponential regions. The vast majority (almost 90%, see Talile 4) of the galaxies
The final results for all the galaxies are given in TdHle &xhibit surface brightness profiles with breaks, only 9 (14%
We do not provide individual errors for the fitting paramete%) are reasonably well described (allowing sometimes for
in Table[3, since their uncertainty is a complex combinatiajuite extensive deviations) as being purely single-exptiak
of random and systematic errors. Typical random errors®f t{iType ). Even adding the barred galaxies showing only a dip
exponential fitting routine alone are 2% flap , 3% forhyy, inside the bar radius (Type Il.i), their frequency incresasp to
+0.04mag forugjn , and+0.17mag forug ey The uncertainty merely 15%+ 4%.
in the sky subtraction, however, translates to a clearljesys 66% + 5% of the galaxies are classified as Type Il with a
atic error. In the case of oveinder-subtraction the measuredbreak and downbending profiles (61% excluding Type Il.i)eTh
scalelengths are systematically smaldgger and the central frequencies of the three main subgroups are the followihg: a
surface brightnesses are systematically Ighigher. To esti- 33%=+ 5% (from the full sample) exhibit a classical truncations
mate how the error on the sky subtraction alofieas our pa- (Type II-CT), b) 15%:+ 4% (from the full sample) are classified
rameters we have oveinder-subtracted the measured sky levak having breaks with downbending profiles that could be (siz

5.1. Frequencies
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GalaXy Break by by b3 bs Ror hin hin Mojn  HMo,out HMbr Ar’/g’
type (1 1 11 "1 1”1 Ikecl [T [keel [how] [FA [T [T [mag]
()] @ ® Q] (©) (6) @) ®) (9)
- 16 79 88 120 80 9.5 31.3 3.7 27 21.0 16.0 240 0.11
NGC 0450 Il.o-CT 16 78 89 128 79 9.4 34.5 4.1 29 215 163 242 0.15
- 10 70 77 108 74 9.7 22.6 2.9 19 211 180 247 0.14
PGC 006667 II-AB 10 72 78 96 73 9.5 22.7 3.0 1.8 215 187 251 0.19
- 19 129 * * * * 154 1.8 * 19.0 0.0 19.0 0.07
NGC 0701 I 19 115 * * * * 16.2 1.9 * 19.8 0.0 19.8 0.10
NGC 0853 Ml 0 43 48 100 45 4.4 11.0 1.1 0.6 193 209 233 0.07
0 42 46 100 44 4.3 10.3 1.0 0.6 19.6 212 23.7 0.10
- 5 77 84 120 81 8.6 19.1 2.0 14 204 185 25.0 0.10
NGC 0941 I-CT 5 76 80 107 77 8.2 195 2.1 16 208 180 253 0.13
- 11 48 69 85 53 9.4 21.0 3.7 26 216 161 252 0.07
UGC 02081 I-CcT 11 45 74 85 46 8.1 22.3 3.9 28 222 159 256 0.10
- 39 122 122 219 122 10.7 48.0 4.2 1.4 209 199 230 0.08
NGC 1042 II-AB 39 101 119 212 119 104 63.9 5.6 22 217 19.7 234 0.11
- 105 184 188 362 188 13.9 118.0 8.7 20 216 199 234 0.09
NGC 1068 Il.0-OLR 105 183 187 384 189 14.0 128.2 9.5 22 224 204 240 0.13
NGC 1084 Ml 27 91 97 179 95 8.5 18.5 1.7 04 183 214 232 0.08
27 91 100 194 96 8.6 17.9 1.6 0.4 187 21.7 23.7 0.11
NGC 1087 Ml 49 139 142 238 140 14.0 24.5 24 0.6 19.0 214 247 0.10
49 137 142 231 139 139 23.6 2.4 0.6 194 220 254 0.13
NGC 1299 I 22 45 46 75 46 7.0 8.7 1.3 0.7 189 205 245 0.13
22 47 52 77 49 7.5 8.6 1.3 05 194 225 254 0.18
- 34 108 * * 74 13.3 15.7 2.8 * 19.1 0.0 191 0.19
NGC 2543 I 34 108 * * 75 135 14.3 2.6 * 19.3 0.0 193 0.27
- 48 141 143 216 142 7.2 51.2 2.6 16 213 193 245 0.14
NGC2541 I-CT 48 143 147 223 145 7.4 55.2 2.8 21 219 186 25.0 0.19
30 125 * * * * 224 3.6 * 216 0.0 216 0.12
UGC 04393 I 30 114 * * * * 21.7 3.4 * 219 0.0 21.9 0.16
- 4 23 25 42 24 51 10.6 2.2 19 196 175 221 0.07
NGC 2684 -cT 4 23 25 42 24 51 10.8 2.3 20 20.2 180 224 0.10
16 37 42 71 38 6.7 241 4.2 29 202 165 221 0.05
NGC 2701 -AB+ 11l 42 71 71 93 73 128 8.3 1.4 04 165 224 258 0.05
16 37 41 74 38 6.7 27.8 4.9 33 207 171 219 0.07
41 74 76 102 75 131 8.5 1.5 04 171 221 26.1 0.07
29 149 * * * * 19.6 3.8 * 20.0 0.0 20.0 0.04
NGC2776 ! 29 134 * * * * 20.1 3.9 * 20.5 0.0 205 0.05
- 10 59 90 156 73 9.4 16.3 2.1 05 194 220 248 0.28
NGC 2967 li-d 10 59 90 143 73 9.4 16.9 2.2 05 201 226 253 0.38
- 10 53 57 88 54 6.8 17.1 2.1 19 196 16.3 231 0.14
NGC 3055 Il.o-CT 10 52 56 88 53 6.7 17.5 2.2 20 201 16.7 234 0.20
- 7 59 64 96 61 9.0 20.2 3.0 20 208 17.1 243 0.10
NGC 3246 II-AB 7 60 62 93 60 8.9 22.0 3.3 22 213 173 245 0.14
- 7 59 64 122 63 8.4 114 1.5 04 194 228 247 0.04
NGC 3259 Ii-d 7 59 63 138 63 8.4 12.2 1.6 04 200 231 250 0.05
NGC 3310 I 10 52 53 172 53 4.4 10.6 0.9 03 182 216 232 0.06
10 52 54 141 53 4.4 10.3 0.9 03 184 217 233 0.09
- 29 183 204 266 184 16.1 51.1 4.5 1.8 205 169 249 0.03
NGC 3359 II-AB 29 180 192 266 181 15.8 53.0 4.6 18 209 17.7 25.0 0.04
- 30 76 93 175 85 6.1 52.2 3.7 28 209 17.7 226 0.08
NGC 3423 -cT 30 88 97 160 95 6.8 51.2 3.7 32 212 171 231 0.12
- 10 32 52 70 44 9.8 16.8 3.8 25 203 160 23.2 0.04
NGC 3488 Il.o-CT 10 29 53 72 43 9.6 20.6 4.6 30 210 163 233 0.05
NGC 3583 Il-d 13 82 84 147 83 135 16.3 2.7 0.7 19.0 21.0 247 0.04
13 81 82 138 82 133 17.0 2.8 0.7 197 214 257 0.05

Table 3. Results: disk type and exponential disk parameters

@) Principal name in LEDAg) profile classification (cf. Sedi-4.1¢}, fitting boundaries for the inner and outer exponential disk
region,() break radius in units of arcsec and kpgjnner scalelength in units of arcsec and kgénner scalelength in relation

to the outer scalelengtiv) the central surface brightness of the inpeter disk,@s) the surface brightness at the break radius
(actimated at the ~roceina nnint nf the hwo avnonential fdueNalactic avtinetinon aceordina 10 <|chleaaeal et Al (1002 Eoavrh



M. Pohlen and I. Trujillo: The structure of galactic disks 15
Galaxy Break by by bs ba Ror hin hin Hojn  HMo,out Hor Ar’/g’
type 11 11 11 11 kkecl [”1 kkecl [how] [TF1 [T [EA [mag]
()] @ ® 4) (©) (6) @) ®) )
- 0 37 38 72 38 5.8 18.6 2.9 1.7 211 19.7 23.1 0.03
NGC 3589 -cT 0 33 38 84 36 55 205 3.1 1.8 215 203 230 0.04
S 23 74 * * * * 9.8 2.1 * 18.9 0.0 18.9 0.05
UGC 06309 I 25 88 * * * * 111 2.4 * 199 0.0 199 0.07
140 233 * * * * 37.8 3.6 * 20.8 0.0 20.8 0.05
NGC 3631 ! 140 226 * * * * 36.7 3.5 * 212 00 212 0.06
NGC 3642 I-d 30 75 79 229 79 10.0 20.9 2.6 0.5 203 223 240 0.03
30 71 73 236 73 9.3 19.7 25 04 206 227 243 0.04
S 10 43 * * * * 6.4 1.4 * 193 0.0 193 0.04
UGC 06518 I 10 45 * * * * 6.1 1.3 *  19.6 0.0 19.6 0.05
- 11 92 103 154 97 10.2 33.7 3.6 20 200 166 23.2 0.03
NGC 3756 Il.0-CT 11 78 104 149 100 10.6 38.6 4.1 22 208 17.7 234 0.04
13 81 * * * * 10.1 1.9 * 187 0.0 18.7 0.03
NGC 3888 ! 13 84 * * * * 9.9 1.8 * 1901 0.0 191 0.04
NGC 3893 I-d 15 134 134 184 134 111 291 24 0.6 19.2 21.7 247 0.06
15 139 139 184 139 115 283 2.3 05 196 226 255 0.08
- 21 59 72 98 60 8.0 31.8 4.2 36 216 158 239 0.06
UGC 06903 Il.o-CT 21 56 63 92 57 76 35.0 4.6 36 222 171 242 0.08
NGC 3982 I 13 51 54 91 52 49 10.2 1.0 0.7 183 198 238 0.04
13 49 51 99 50 4.7 10.2 1.0 0.8 187 198 236 0.05
- 44 133 139 324 137 122 84.0 7.5 23 205 181 223 0.08
NGC 3992 Il.0-OLR 44 129 133 280 133 11.8 96.4 8.6 27 21.3 184 229 0.12
NGC 4030 I 37 147 164 266 152 155 26.2 2.7 05 192 221 254 0.08
37 147 151 230 148 151 255 2.6 0.6 196 223 26.0 0.11
- 26 76 80 192 80 8.2 18.6 1.9 0.6 19.7 218 246 0.05
NGC 4041 - 26 81 84 186 83 8.5 182 1.9 05 201 226 252 0.07
40 57 57 116 57 43 233 1.7 15 191 178 217 0.06
NGC 4102 11.0-OLR+ Il 57 116 119 165 118 8.8 158 1.2 06 178 209 26.0 0.06
40 59 59 107 59 44 216 1.6 14 195 184 224 0.08
59 107 109 151 108 8.1 157 1.2 0.7 184 204 261 0.08
- 7 44 46 66 44 8.6 9.1 1.8 15 189 16.2 245 0.05
NGC 4108 II-AB 7 43 45 68 44 8.6 9.8 1.9 16 195 165 245 0.07
7 67 * * * * 114 2.2 * 20.8 0.0 20.8 0.05
NGC 41088 ! 7 71 * * * * 11.0 2.2 * 210 0.0 21.0 0.07
20 220 * * * * 35.5 3.4 * 20.6 0.0 20.6 0.06
NGC4123 ! 20 207 * * * * 36.5 3.5 * 21.2 0.0 21.2 0.08
15 35 37 50 36 75 16.3 34 16 199 186 221 0.05
NGC 4210 .o-OLR+ CT | 37 50 55 76 51 10.6 10.2 21 15 186 156 241 0.05
15 32 38 50 37 7.7 195 4.1 20 207 19.0 224 0.07
38 50 52 73 51 10.6 10.0 21 16 19.0 156 249 0.07
12 43 48 78 47 79 245 4.1 21 198 176 21.7 0.05
NGC 4273 -AB+ 111 48 78 79 119 78 13.2 115 1.9 06 176 203 254 0.05
12 45 47 84 47 79 297 5.0 26 205 179 221 0.07
47 84 89 106 84 142 112 1.9 0.7 179 20.0 256 0.07
- 8 53 58 90 54 9.3 1838 3.2 23 198 158 23.0 0.06
NGC 4480 Il.o-CT 8 54 57 88 54 9.3 214 3.7 26 205 161 233 0.09
25 76 77 139 77 8.3 533 5.8 13 220 214 236 0.06
NGC4517A 1.o-CT+ AB 77 139 159 192 140 15.1 39.7 4.3 23 214 157 257 0.06
25 76 77 139 77 8.3 59.3 6.4 14 225 21.8 239 0.09
77 139 159 192 140 15.1 411 4.4 25 218 155 26.0 0.09
- 12 45 52 94 50 11.2 26.4 5.9 22 222 202 238 0.05
UGC 07700 Il.o-CT 12 49 58 74 50 11.2 291 6.5 3.7 226 175 245 0.07
- 7 56 58 97 56 11.6 17.7 3.7 20 200 16.3 238 0.03
NGC 4545 Il.0-CT 7 49 57 89 55 114 19.2 4.0 21 206 16.7 24.0 0.04
- 11 102 109 142 103 19.0 23.0 4.2 1.7 20.7 171 259 0.06
NGC 4653 II-AB 11 101 107 130 102 18.8 245 4.5 18 212 171 26.0 0.09

Table 3. (continued): Results
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Galaxy Break by b2 bs b4 Ror hin hin Mojn  Mo,out Mbr Ar’/g’
type 1 1 1 1 11 kel [11 [keel [hea]l [FF] [T [BF [mag]
@ 7 ®3) @ ®) (6) ™ (C)) 9
0 60 71 110 66 7.6 11.8 1.4 0.5 19.6 22.2 25.5 0.07
NGC 4668 i 0 65 71 104 68 7.8 11.7 1.3 0.5 20.0 23.2 25.9 0.10
- 14 69 73 148 71 6.8 36.9 3.5 14 211 20.2 23.1 0.06
UGC 08041 Il.o-CT 14 69 75 157 70 6.7 39.9 3.8 16 216 205 234 0.09
- 9 38 44 71 42 82 29.0 5.7 34 224 188 239 0.08
UGC 08084 Il.0-OLR 9 35 45 78 43 84 313 6.1 3.9 228 187 24.2 0.11
13 38 48 103 39 3.3 27.6 2.3 22 202 182 219 0.07
NGC4904 Ilo-OLR:ll | 48 103 116 157 104 87 125 10 05 182 224 262 0.07
13 40 40 99 40 34 327 2.7 26 209 188 222 0.10
40 99 99 135 99 8.3 12.7 1.1 0.3 18.8 25.1 27.4 0.10
- 14 25 29 50 26 5.6 14.8 3.2 2.6 20.6 17.8 22.4 0.05
UGC 08237 Il.o-OLR 14 27 31 48 30 6.5 14.0 3.0 2.5 21.1 18.4 23.0 0.06
5 29 32 72 30 2.4 20.3 1.6 1.8 19.8 18.3 21.7 0.08
NGC 5147 11.0-OLR+ Il 32 72 77 122 73 5.8 11.0 0.9 0.5 18.3 22.0 25.8 0.08
5 26 29 75 29 2.3 22.8 1.8 2.2 20.4 18.5 22.0 0.11
29 75 79 108 76 6.1 10.5 0.8 0.6 185 216 26.2 0.11
- 12 57 61 102 61 9.7 22.4 35 1.4 21.0 20.0 239 0.05
UGC 08658 -CT 12 57 61 122 61 9.7 24.4 3.9 15 216 203 244 0.06
- 12 80 85 155 83 72 37.1 3.2 21 208 182 23.2 0.06
NGC 5300 Il.o-CT 12 75 82 142 77 6.6 41.8 3.6 26 214 181 235 0.09
- 13 80 102 152 92 9.1 40.2 4.0 26 210 16.7 23.8 0.13
NGC 5334 Il.o-CT 13 101 103 156 103 10.2 40.3 4.0 2.8 21.5 16.4 244 0.18
- 10 34 35 97 35 5.6 17.0 2.7 1.4 194 18.6 21.2 0.04
NGC 5376 Il.o-OLR 10 34 39 95 37 5.9 17.9 2.8 1.7 20.1 18.7 22.2 0.05
- 10 69 72 105 70 15.7 15.8 3.5 1.4 19.4 17.8 23.9 0.05
NGC 5430 Il.0-OLR 10 69 71 102 69 155 16.2 3.6 16 201 176 244 0.06
- 9 65 74 129 67 9.8 13.9 2.0 05 196 221 249 0.05
NGC 5480 Hi-d 9 67 76 122 68 10.0 13.5 2.0 05 201 226 254 0.07
- 14 75 107 165 90 106 398 4.7 20 209 184 233 0.11
NGC 5584 Il.o-CT 14 68 92 155 84 9.9 45.4 54 24 215 18.7 23.4 0.15
NGC 5624 " 0O 46 50 87 48 73 99 15 05 201 226 249 005
0 37 47 80 42 6.4 8.9 1.3 0.4 20.3 23.2 25.4 0.07
- 12 63 70 a0 67 12.0 17.8 3.2 1.6 19.9 17.3 24.1 0.06
NGC 5660 I-cT 12 64 71 105 69 12.4 18.5 3.3 1.7 20.4 17.8 24.2 0.08
* * * * * * * * * * * * 0.03
NGC5667 -i+ 1 28 64 66 96 64 9.8 11.0 1.7 0.6 19.1 21.9 25.7 0.03
* * * * * * * * * * * * 0.04
28 62 65 111 63 9.7 10.3 1.6 04 19.2 237 264 0.04
20 178 * * * * 26.7 3.1 *  20.6 0.0 20.6 0.10
NGC 5668 ! 20 162 * * * * 243 2.8 * 207 0.0 20.7 0.14
- 9 28 50 71 29 51 16.7 2.9 21 209 179 237 0.10
NGC 5693 II-AB 9 26 51 71 32 56 205 3.6 22 216 194 235 0.14
NGC5713 I 8 102 114 164 103 14.0 18.1 2.5 0.7 19.1 21.0 25.6 0.11
8 112 139 159 112 15.2 18.1 2.5 0.7 19.6 21.5 25.9 0.15
6 95 * * * * 13.1 1.8 * 19.9 0.0 19.9 0.25
NGC 5768 I 6 98 * * * * 13.2 1.8 * 20.4 0.0 20.4 0.35
- * * 40 99 * * * * * * 19.8 * 0.14
IC 1067 Il.o-OLR . * 40 80 * N * * * * 500 * 019
43 81 86 116 86 9.9 50.2 5.8 2.3 22.1 19.9 23.9 0.12
NGC5774 Ill.o-OLR+ I | 86 116 118 182 116 133 222 2.5 0.7 199 213 251 0.12
47 74 77 124 77 8.8 60.8 7.0 2.7 22.7 20.5 24.1 0.16
77 124 125 182 124 142 22.9 2.6 0.6 205 223 257 0.16
NGC 5806 " 60 116 118 242 118 118 299 30 05 203 223 246 0.14
60 123 124 257 124 124 314 3.1 05 211 230 253 0.20
- 96 136 140 233 137 25.0 92.2 16.8 27 223 197 238 0.16
NGC 5850 Il.o-OLR 96 133 138 240 138 25.2 1271 23.2 3.9 23.3 20.0 24.4 0.21

Table 3. (continued): Results
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Galaxy Break b; b bs by Ror hin hin Mojn  Mo,out Mbr Ay
e [l [ ["1 ["1 ["1 [kecl ["1 [kpcl [how]l [T [ [ [mag]
@ @ (©) (©) ®) (6) ™ (® ©)
17 24 29 62 25 47 6.8 13 06 198 212 235 0.06
UGC 09741 . 17 27 29 62 27 51 6.9 1.3 0.7 204 216 240 0.09
- 8 45 53 69 46 94 17.1 3.5 24 214 166 24.6 0.05
uccogss7  II-CT 8 44 46 69 46 9.4 18.2 3.7 26 218 170 2438 0.06
NGC5937  m | 12 62 75 117 63 125 126 25 06 191 211 246 050
12 68 70 98 68 135 128 2.5 06 198 222 258 0.69
1C 1125 | 4 77 o+ o+ x x 114 23  * 199 00 199 043
4 68 * * * * 116 23 * 205 00 205 0.59
- 14 53 67 98 65 9.1 305 4.3 29 212 169 234 0.32
IC1158 Il.o-CT 14 50 67 101 61 85 348 4.9 33 219 175 238 044
- 20 87 108 162 97 140 37.2 5.4 20 201 173 228 041
NGC6070  1l.o-CT 20 87 108 157 88 12.7 434 6.3 26 210 174 233 0.56
- 4 33 36 71 34 6.3 122 2.3 15 194 182 219 0.04
NGC 6155 II-AB 4 33 37 63 34 6.3 131 2.4 1.8 200 179 227 0.05
16 38 48 80 41 89 83 1.8 05 193 217 246 0.10
vec o721 . 16 38 46 78 41 89 7.9 1.7 0.6 195 218 248 0.13
- 12 39 47 91 43 6.5 26.4 4.0 19 213 197 231 0.11
NGC 7437 -t 12 40 43 147 41 6.2 27.1 4.1 19 218 204 233 0.15
- 20 96 113 195 97 147 434 6.6 19 196 173 223 0.10
NGC 7606 -t 20 92 114 187 93 141 499 7.6 22 205 177 229 0.14
- 5 65 72 102 69 128 298 5.5 22 224 193 251 011
UGC 12709 II-CT 5 64 66 108 66 12.2 33.0 6.1 24 230 198 252 0.15
Table 3. (continued): Results
Profile type Number [#] Frequency [%] 5.2. Parameter distribution
Typel 9 11+3 In the following we give all measurement of lengths and satio
Typell 56 66+ 5 as obtained for the’ band and excluding the mixed classifica-
— Type lli 4(1) 6+3 tions if not otherwise stated.
~ Type II-CT 28 (2) 32:5
_Typell.o-OLR 13 (5) 15 4
- Type II-AB 11 (3) 13+4 No breaks (Type I)
Type Ill 28 (7) 32+ 5

; — The mean central surface brightness and scalelength of the 9
Table 4. Frequency of disk types: Listed are the number pe | galaxies argy = 20.2+0.81'-mag/y” andh = 2.8+0.8

galgxies per profile type. The values in bra_lckets are _thos_e ¢ respectively, which are typical values for local gadexi
sociated to more than one break type (mixed classificatio t [MacArthur et al.] 2003; de Jdnf, 1996). We confidently

:[I'herefodrzthe Iastt cg(ljumntgnl/ggo;he frequency for each bret gce the profiles down to our critical surface brightness of
ype anddoes notaddupfo > Herit ~ 27.0 r’-mag/n” (see FiglR). So, in terms of scalelength

we do not find a break down to-68 times the measured scale-
length.

Classical truncations (Type 1I-CT)

The break in the surface brightness profiles appears2at 9
2.4 kpc and ranges betweerl%pc and 147 kpc with a slight

wise) related to the presence of the bar (Type II.o-OLR),ca)ndtrend towgrds gqlaxies with higher luminosities havir_wg;dﬂr
13%: 4% (from the full sample) show breaks in their profiyl$reak radii (cf. Figl7). We do not find a systematielience

(Type lI-AB) that could be originated by a lopsided or asy _etween the break radii.as measureq in ther 9’ band. In
metric disk, not allowing us to probe for a real, intrinsieak relative units the break is at®+ 0.6 times the inner scale-

in the stellar light distribution using our azimuthally aaged, I_ength with yalues be_ztweenénand 42, uncorrelafced with rota-
fixed ellipse fits. thnal velocity _and with a weak trend towards higher valugs f
brighter galaxies (cf. Fi§l8). The value found here for te p

33%+ 5% of the galaxies show a break with an upbendirgition of the break in terms of radial scalelength is appidyen
profile (Type III). smaller (although compatible withirv) to the one quoted for
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three galaxies by Pohlen ef al. (20020 2 0.7. According to break is at #4h;, but which could be also classified as Type |
Pohlen et &l.1(2002), the one galaxy in common (UGC 983&jth bumps shaped by the prominent bar (cf. Appefidix A). The
has a value of 3.1 fdR,/hi, , which is consistent with our ratio surface brightness at the break radiugyis = 22.6 + 1.0r’-
of 2.7 obtained from the SDSS image. The two galaxies withag/o . Although on the lower end compared to the distribu-
high values (4.3 and 4.2) are too distant to be in our sampule dion for Ry/hin anduy, , neither of these parameters works out
both are intrinsically large, having break radii of 14.7 lkpwd as a clear discriminatory property for the twatdrent down-
21.1kpc. Fitting the SDSS profile (converted to Johnson R dmending break types Type 1I-CT and Type 1l.0-OLR.
cording to Secf312, see Hg. 3) and using our method for bne o
them (NGC 5923), we obtain also a consistent value (4.1 com- . i
pared to 4.3 quoted ky Pohlen et al., 2002). Due to the CoHpbendlng profiles (Type 1)
pletely diferent masking of a very close extended companiq re|ative units the Type Il break appears further out, eom
the comparison for the third galaxy (NGC 5434) is not stralghpared to Type II-CT or Type 11.0-OLR breaks, a4 0.6 times
forward (3.2 compared to 4.2). So neither their largermsit  {ha jnner scalelength with values between @nd 58 (exclud-
size nor a systematic error in determining the raf(hin) ing the seven galaxies with mixed classifications where an in
is responsible for the apparent mismatch of the mean valygg scalelength is not well defined). However, in absolufesun
for the two s_,amples, suggesting that its origin is due to Bmﬂ%ey span the same range. The break appearSat 3.3 kpc
number statistics. and ranges betweemdkpc and 1% kpc having the same trend
However, our mean value of2+ 0.6 is significantly lower with luminosity (cf. Fig¥). The inner scalelength is on ave
compared to the.8 + 1.0 value obtained for 16 face-on galaxage smaller with B + 0.6 kpc ranging only between.®kpc
ies bylvan der Kruit.(1988). This largéfeet is almost certainly and 30 kpc. The central surface brightness (extrapolated from
due to the dierent definition (break versus cuffpand method the fitted inner exponential and corrected for galacticrexti
used to mark the truncation. We determine the truncatidmeat tion) ranges only betweem,;, = 18.1r’-mag/q” andugjn =
position of the measured break in the profile (so quite far ird0.3r’-mag/o” (mean: 12+0.6r’-mag/ ) without showing
whereas van der Kruit was looking for a sharp outer bounghe clear trend with luminosity as for the Type II-CT breaks.
ary estimated from isophote maps. Our value is supported tiye mean value for the surface brightness at the break radius
Bosma & Freemarl (19393) who stated that for 7 galaxies (Wi, = 24.7+0.8r’-mag/g” (upr = 25.6+0.4r’-mag/y for the
breaks in their surface brightness profiles), of the 21 relor seven galaxies with additional downbending breaks inside)

by Wevers(1984) (so virtually the same dataset van derlKrgikarly fainter compared to the Type II-CT breaks (seelFRy. 1
(1988) used), the mean value of the break to scalelength is

2.8+ 0.4, so very close to our mean value.
The mean scalelength of the inner digkin our sample is

3.8+ 1.2kpc and ranges betweerdkpc and &6 kpc, which is - pjotting the frequency of break types versus the Hubblestype
typical for local galaxies (cfl_MacArthur etlal., 2003; dengo (grouped in three bins: Sb—-Sbc, Sc—Scd, and Sd—Sdm) reveals
1996). a clear correlation (cf. Fig—11). Whereas the few Type | gala
The central surface brightness (extrapolated from the figs are evenly distributed with Hubble type, the frequenicy o
ted inner exponential, corrected for galactic extinctibnf Type Ill breaks decreases, and that of the Type II-CT in@gas
uncorrected for inclination) ranges betweay), = 185r’- with later Hubble type. The Type 1l.0-OLR breaks appear to
mag/g” anduojn = 22.3r'-mag/g” (189 - 228g'-mag/n”) have a minimum for the Sc—Scd galaxies which might be re-
with a clear trend towards galaxies with fainter lumin@sti |ated to a minimum in the overall RC3 strong bar frequency for
having a fainter central surface brightness (cf. Hig. 9)e@ns Sc galaxies as mentioned by €.g. Liitticke (1999). We know
byIMacArthur et al.[(2004) ar de Jdng (1996). that the Hubble typel correlates with absolute magnitude
However, the surface brightness at the break radius omMgps(cf. SectlZ1l), but marking the fiérent break types in
weakly correlates with absolute magnitude (cf. Elg.9) arsiich a plot shows that the correlation of break type is more
peaks (cf. Fidll0) at a mean value @fi = 235 + 0.8r’- pronounced with the Hubble type comparedgys.
mag/ o’ (uor = 23.8+0.89'-mag/ ). The meanratio ofinner  For the classical truncations (Type 1I-CT) the position of
to outer scalelength is, /hoye = 2.1+0.5 with a mildly peaked the break at 5 + 0.6 times the inner scalelength shows a trend
distribution ranging betweem, /hoyt = 1.3 — 3.6. with Hubble type (cf. Fidd8) in the sense of later types being
earlier truncated. However, it seems to be almost uncorrelated
with total mass (either measured withy,sor Mayn, see Figl7).

5.3. Correlations

OLR breaks (Type 1l.0-OLR)

The break radii for the Type 11.0-OLR breaks span a wide§ 4 Environment

range, compared to Type II-CT breaks, betweehkpc and

25.0kpc (mean: & + 6.5kpc) again with a clear trend to-We find for some of our Type Il galaxies indication for a recen
wards galaxies with higher luminosities having larger kreanteraction (cf. AppendikXZA) such as close physical compan-
radii (cf. Fig[d). In terms of inner scalelength almost ab&ks ions, streams, or shells. However, using the number of reigh
appear in the small range betwee#d 2.4 timesh;, (with a bours (as determined in Sdci]2.2), to characterise theamvi
mean at I7h;, ), except for one galaxy (NGC 5430) where thenent, we do not find a clear correlation with the profile type.
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Although it looks like the Type Il galaxies tend to have moré which the slope of the outer profile could be traced confi-
neighbours within a 1 Mpc volume (59% have 3 or more neighlently, see Fidl2). So we expect to detect all truncatiorisen
bours while for the Type II-CT the fraction is only 35%), suchegion 252 — 26.0 r’-mag/y” if they do exist. Consequently,

a correlation is far from being clear-cut. There are stillnya the decline observed in FHigl10 seems to be real. In addition,
classical truncations among the galaxies having three oe meerms of scalelength the largest break we find Rygthi, =4.2,
(even up to nine) neighbours as well as Type Il galaxies-witbut we are able to trace the profiles of our Type | galaxies down
out any companion. However, we have the problem that aiteto ~ 6—8 radial scalelength. So we think that we do not miss any
for environment are often too crude and lead even to controviguncation breaks due to the limiting depth of the SDSS data
sial results. For example, our prototypical classical ¢éation, and our Type | galaxies are indeedtruncatedThis is consis-
NGC 5300, has five neighbours in the SDSS database, whickeist with measurements on individual galaxies being istrin
clearly in a denser region according to our environmenéeritcally untruncated down te 10 scalelength (e.q. Weiner ef al.,
rion. Using the CfA catalogue and applying &dient criterion 12001,/ Bland-Hawthorn et Al., 2005). One of the key questions
Varela et al. [(2004) list it as being part of théioly isolated is now to find why some galaxies show truncations and (the
galaxy sample. minority) does not.

The strong increase for the Type Ill frequency towards ear-
lier Hubble types (Sb—Sbc) could be used to argue against the
Type 1l feature being really related to the disk itself, by e
As reported by Pohlen etlal. (2004) we also do not find amjaining the rise in the profile as a traditiorl{{* bulge com-
galaxy with a sharp cutfbin the radial light distribution. This ponent taking over from the exponential disk in the outetgar
means that the so-callétuncatedgalaxies are best describedHowever| Erwinl(2005) already showed that this is only tiare f
by a broken exponential. This seems to be now the intringibout~ 1/3 of the earliest types (SB0-SBb, having the high-
structure associated to the inferred sharp dtg-proposed by est chances of being bulge dominated). We see thd0%
van der Krult (1979). A similar result is found, using a comef our Type Il late-type galaxies exhibit clear signs foi-sp
pletely independent approach, by Fergusonletal. (2006} magl arms in the outer disk excluding any spheroidal (pressur
ping the prototypical truncated galaxy M 33. They traced trsipported) nature of the outer structure. For anoth28% of
profile down towim ~ 30 I-magn” (transformed to surface the Type Il galaxies we do not find a significant decrease in
brightness) using star-counts. ellipticity (expected if produced by a spheroidal compdhen

In general, the shape of the transition regions we foumhile fitting free ellipses across the break. So we conclbde t
(measured in terms of the boundaryfeiencebs — by) is no in most & 63%) of our Type Il galaxies the outer region is
longer as sharp as measured.by Pohlenlet al. (2002). Only viegeed related to the disk. This results fits nicely to the ex-
few cases (e.g. NGC 5300 or NGC 7437) exhibit a very shanded outer (star-forming) disks (e.g. NGC 4625) whichehav
transition between the inner and outer disk region. Mogroftbeen recently reported by the GALEX teain_(Thilker et al.,
the Type II-CT breaks appear with a more gradual transiti®®0%;| Gil de Paz et al., 2005) as being significantly more fre-
zone up to an almost exponential region of sizé kpc in be- quent than thought before. Unfortunately, we do not have any
tween. galaxy classified as Type Ill on our SDSS images in common

Since the discrimination between Type Il.0-OLR andith those reported by the GALEX team. However, the pro-
Type II-CT is solely based on bar size measurements one cdiiliel shown by _Swaters & Balcells (2002) of NGC 4625 clearly
argue that there are some undetected Type Il.0-OLR breakggests a Type Ill classification.
among the galaxies classified as Type 1I-CT. However, we-care
fully use either bar sizes from the literature or in most sase
estimated them from the image to make sure the Type II-cThs

as good as possible separated from the Type I1.0-OLR breakse main goal of our study is to provide a census of the radial
In total, without specifying the origin, most of the galaxgisk structure of local\; < 3250 knis) late-type galaxies.
les ( 260%) exhibit a break followed by a downbendysing the LEDA catalogue we selected a complete sample of
ing profile almost consistent with the edge-on results Ipgg galaxies down tdlaps= —184 B-mag. 98 (85 with use-
Kregel, van der Kruit, & de Grijs(2002), although they probg| images) of them are part of the SDSS Second Data Release
ably would have excluded the Type II-AB galaxies from thefpRr2) which provides the imaging data used here. After caref
initial sample. sky subtraction we obtained our radial surface brightness p
We do not find truncation breaks beyonrd 252 r'-  fjles from fixed ellipse fits. We classified the resulting pieil
mag/g” (cf. Fig[I0). We have explored whether this couldearching for clear breaks either of tiewnbendingsteeper
be an observational bias caused by théalilty of detecting outer region) oupbendingkind (shallower outer region) (fol-
breaks at faint levels. To do that we simulated 2D galaxigswing|Erwin et al. [ 2006) and derived scalelength and @ntr

with breaks in their surface brightness distribution afedt syrface brightness values for exponential fits to the iniia
ent surface brightness levels. These galaxies are addée torggions,

real sky background and we measured the breaks as for realthe main conclusions are as follows:

galaxies. From this we estimate our limit for detecting kssaf

~26.0r’-mag/m” . This limit leaves arange eflmagto reach 1. We are able to reliably trace azimuthally averaged, fixed
our critical surface brightness pfit ~ 27.0 r’-mag/m (down ellipse profiles of face-on to intermediate inclined galax-

6. Discussion

Summary
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ies down to a critical surface brightness of 27.0 r’- suggesting to use the derivative method for objectively ntua
mag/o” using SDSS imaging data. We have taken extrerfiing the break radius. We also thank Marco Barden for very
care in determining the backgrouiisky) around our ob- stimulating discussions and we would like to thank the anony
jects. Our surface brightness limit value is supported gous referee for detailed comments which helped us to im-
finding similar sky values with dierent methods. In ad- Prove the quality of the manuscript. Part of this work was-sup
dition, our profiles match those from available deeper ph orted by a Marie Curie Intra-European Fellowship withire th

tometry and we are able to recover simulated profiles ad etH European Community Framework Programme. This research
y P as made use the Ly@Meudon Extragalactic Database (LEDA,

to empty SDSS sky fields down to the above surface brigl+://1eda . univ-TIyon1. £r) and the NASAPAC Extragalactic
ness limit. Database (NED) which is operated by the Jet Propulsion lzdibioy;

2. 90% of our galaxies could be classified into one of th&ajifornia Institute of Technology, under contract witte tNational
following classes —Type | (no break), Type Il (downbendaeronautics and Space Administration. This research hadema
ing break), and Type Il (upbending break)— extendingse of NASAs Astrophysics Data System Bibliographic Sessi
Freemans original classification. The remaining 10% of tireinding for the creation and distribution of the SDSS Arehias
sample could be well described being a mix from two indpeen provided by the Alfred P. Sloan Foundation, the Ppgtaig
vidual classes. We introduced two main sub-classificatiolf$titutions, the National Aeronautics and Space Admiatiin,

for the Type Il class connecting the observed break wifﬁe National SCie”%e kFourlldatki]on, thg L;'S' Depalrtmekntsofrgizne .
possible diferent physical origins: Type II-CT¢lassical the Japanese Monbukagakusho, and the Max Planck Society. T

truncations probably associated with a global, radial starS-DSS Web site ishttp://www.sdss.org/L The SDSS is man-

. . aged by the Astrophysical Research Consortium (ARC) for the
forma_tlon threshold (cf. Sedil 1), and exclusively for lealrr Pgrticipgting Instituﬁo)r/ls. The Participating Institmig are) The
galaxies, Type Il.0-OLFOLR breaksobserved at around ypjversity of Chicago, Fermilab, the Institute for Advadcstudy,
twice the bar radius and probably associated with the outgé Japan Participation Group, The Johns Hopkins Universie
Lindblad resonance of the bar (see Erwin etlal.. 2006). Korean Scientist Group, Los Alamos National Laboratorg, kfax-

3. Surprisingly only <15% of all galaxies have aormal Planck-Institute for Astronomy (MPIA), the Max-Planckstitute for
purely exponential disk down to our noise limit. A goodhstrophysics (MPA), New Mexico State University, Univeysiof
deal more (33% of each) have profiles with an upbendifdtsburgh, University of Portsmouth, Princeton Univitshe United
break (Type 1) or a classical truncation (Type II-CT). States Naval Observatory, and the University of Washington

4. We find a correlation of break type with morphological
f[ype. Classical trl_mcat|0ns ('I_'ype [I-CT) are more frequ.eERteferences
in later types while the fraction of upbending breaks rise
towards earlier types. Abazajian, K., Adelman, J., Agueros, M., et al. 2004, AJ,,128

5. Our Type | galaxies seem to lgenuinelyuntruncated. 502
The exponential profiles extend reliably down to a surfadbazajian, K., , Adelman, J., Agueros, M., etal. 2005, AR,12
brightness of 27.0r’-mag/” (equivalent to~ 6— 8 times 1755
the scalelength). Arp, H. 1966, ApJS, 14,1

6. We do not find any galaxy with a sharp (or complete) diit-dBarteldrees, A., & Dettmar, R.-J. 1994, A&AS, 103, 475
in the radial light distribution. This meamsincatedgalax- Barton, I.J., & Thompson, L.A. 1997, AJ, 114, 655
ies are in fact best described by a broken exponential wBaryshev, Y. V., & Paturel, G. 2001, A&A, 371, 378
a shallow inner and a steeper outer exponential region s&mggeli, B., Sandage, A., & Tammann, G. A. 1985, AJ, 90,
arated at a more or less well defined break radius. 1681

7. For Type II-CT galaxies the break happens already Bkand-Hawthorn, J., Vlajic, M., Freeman, K. C., & Draine,
2.5 + 0.6 times the inner scalelength at a typical surface B. T. 2005, ApJ, 629, 239
brightness ofu,y = 235 + 0.8r’-mag/y” . The position Bosma, A., & Freeman, K. C. 1993, AJ, 106, 1394
of the break (in kpc) seems to be correlated with absolu@ernin, A. D. 1999, MNRAS, 308, 321
magnitude: the morkiminousthe larger the inner disk of Conselice, C. J., Gallagher, J. S., Calzetti, D., Homeier&N
the galaxy. Kinney, A. 2000, AJ, 119, 79
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surface brightness of,, = 24.7+0.8r’-mag/” . Formore  Bertin, E. 2001, ApJ, 554, 190
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Appendix A: Galaxy Atlas

The atlas presented here contain the 85 (from 98) galaxibs wi
useful images in the SDSS Second Data Release (DR2) as de-
scribed in SecE211. The data for every two galaxies is pitese

on a single page. On the left side we give detailed comments
on the individual galaxies concerning the applied classific
tion and global characteristics (such as distinct morpgielo

cal features or environment). The headline gives the name an
classification type. Below we reproduce the main parameters
Position(32000), RC3 Hubble-type, coded LEDA Hubble pa-
rameterT, absolute B band magnitudigy, [B-mag], appar-
ent diameter[ ’ ], virgocentric radial velocityy,; . [kms™].
On the right side we reproduce the JPEG 800x600 colour v
saics obtained with the SDSS ’Finding Chart’ tha@verlayed
are a N-S, E-W grid through the center, astale bar, and
the outline of the individual SDSS fields. In addition we sho
azimuthally averaged, radial surface brightness profilebe

g (triangles) and r’ (circles) band obtained from fixed el-
lipse fits. Ther’-band is overlayed by the best exponential fitS
(cf. SectlZP) to the individual regions: single disk, inaed
outer disk, or three fits in the case of a mixed classificafidrwe.
boundarieslg;_4) used for the fit are marked with the shoetr-
tical, dashed linesn the abscissa. Following Courtzau (199¢
we also chose not to show error bars on all the profiles to av(
overcrowding of the plots. Instead, we show for tjieband
(horizontal, dashed lineand for ther’-band(horizontal, dot-
ted line)the critical surface brightnesggi;) down to which the
profile is reliable. This limit is placed where profiles olotzd

by using+1oskydeviate by more than 0.2mag from the on
with our mean sky value (cf. SeEL’B.3). In the upper right cc
ner of the surface brightness profiles we note the galaxy nar
the Hubble type according to RC3 (for galaxies without or ui
certain (S?) classification from LEDA), and the profile type.

unts [ADU]

[mag arcsec—2]
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Fig. 2. Sky obtained by ellipse fittingJpper panel: f-band im-

age of NGC 5300 exemplary overlayed by eight fixed ellipses at
every 100 pixels in the range 300-700 pixels. The white recta
gular regions are masked arelBddle panel:mean isophotal
intensity (in counts) of the fixed ellipses fitted every 10-pix
els. The region between the vertical dashed lines is used to
determine the sky value (1142 + 0.09), which is indicated

as a horizontal dashed line together with the two dottedsline
at+10. Lower panel:Final surface brightness profi(eircles)
overlayed by the four profiles obtained by either over- or un-
dersubtracting the sky bylo (triangles)or by +30- (squares)

The horizontal dashed line gives the critical surface hrighs
(ucrit) up to where we trust the profile i.e. where th#o pro-

files deviate by more than 0.2 mag.

6 http://cas.sdss.org/dr4/en/tools/chart/chart.asp
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C liwl
0 R [arescc] 80 Fig.4. Classification schema (following_Erwin et al., 2006):
The three main disk types according to break features im thei
‘ ‘ ‘ "] surface brightness profiles are Type | (no break), Typedin-
=0 7 bendingbreak), and Type Il {pbendingbreak). In case the
A HGCS83% 1 galaxy is barred (SEBX) the downbendingbreaks (Type II)
N o2 | | are subdivided according to the position of the break in re-
o B ] spect to the bar: Type Il.i (inside) or Type Il.o (outsiden A
% o4 L B additional level of subclassification is applied for thiass try-
) B 1 ing to relate the observed break to a physical origin. These
E - . are Type Il.0-AB, Type Il.0-OLR, and Type 11.0-CT (see text)
: 26 B For apparently unbarred galaxies (SA&) we use only Type II-
B ] CT or Type 1I-AB. Theupbendingoreaks (Type Ill) are sub-
28 - 2avQ, 98 divided according to the possible nature of the outer region
i L L L ‘@u‘ A‘ | (d)isk- or (s)pheroid-like. Some galaxies are better described
o 20 10 60 80 with two breaks, each of which could be associated to one of
R [aresec] the individual types. They are assigned a mixed classifinati

Fig. 3. SDSS quality check: Azimuthally averaged, radial suf&-9- Type II-CT+ I1I).
face brightness profiles obtained from SDSS imagéeband

with big circles; g band with big triangles)jare compared

with much deeper imagin¢thin, continuous linepresented

inlPohlen et gl.1(2002). Themall squaresre obtained by us-

ing the transformation to convert SD3 and 1’ into stan-

dard JohnsoiR band (used by Pohlen etlgl., 2002) following

Smith et al.(2002).
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Fig. 7. Break radius Ry ) in absolute units (kpc) versus dy-
A namical mass/(/ldyn=2.326105%v,ot2) and absolute magni-
. tude Maps) in the B-band according to LEDA for theftiérent
+ .
60 |- - break types: Type 1I-CTupper row) Type Il (middle row)
_ *, and Type Il.o-OLRbottom row) Overplotted are robust linear
g | ath " 1 fits (dashed linesjo guide the eye and in the lower right cor-
+ J . .
S ool BA ;‘Q* . + | ner of each plot the Spearman rank correlatiorfioccient. The
[ o o+ L . . . .
- #++%ﬁ . o break radius correlates in all three cases with absoluteninag
s r R R h a tude. With the exception of the Type 1I-CT, the relation oé th
< A 3 oo position of the break with the dynamical mass is less tight.
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Fig.6. Example of how to establish the break radius, tr . ‘1 ‘ f ‘ f ‘T f _ P
break region and the associated scalelendtbpper panel): Fve ] 6 hng m% 1
: . - T 200 * g 4 - "L 8" 8s ]
Azimuthally averaged, surface brightness profile, oveathlyy = L __;-‘ g _g-—-——- 1 E4r n‘.j.’! -
the best fitting exponentials (with scalelengtisand hoy) 100 - K ":- " " O-Z‘TSf °r " - '\‘*”6‘5*,
marking the position of the boundarids (;) and the break ra- T T
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. .y, . S [ Mo - s ___— 7 —_ L T\*“ i
the profile providing a local scalelengthda) together with 2 20 - me.+, - fsL il L.
. e e . < L [] - il v E - -
the rebinned and smoothed versiomangles) Thehorizontal  » [ "-'?., wsaa | S AL . SRR
dashed linemarks our characteristic (or mean) value which i £ — ‘2" e 2L L “5 ]
the median of the /hca distribution. Thevertical dotted lines Ryp/hyp Rpy/hin

mark the inner and outer boundary of the break region.

Fig. 8. Classical truncations (Type II-CT): Break radius in units
of inner scalelength versus absolute magnitiMg,{) (left, up-
per panel) rotational velocity Yo ) (left, middle panel)extinc-
tion corrected central surface brightness of the inner@igk )
(left, lower panel)break radius in linear unif,; ) (right, up-
per panel) inner scalelength in linear unibi ) (right, middle
panel) and Hubble typeT) (right, lower panel) Overplotted
are robust linear fitgdashed linesjo guide the eye and in the
lower right corner of each plot the Spearman rank corratatio
codficient.
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Fig. 9. Classical truncations (Type II-CT): Extrapolated centrédig. 11. Frequency of profile types Type (open circles)
surface brightnesgg (open circles)and surface brightness atType II-CT (filled squares) Type Ill (open triangles) and
the break radiugy, (filled squares)n ther’ band versus abso- Type 11.0-OLR (open squaresin relation to the Hubble type.
lute magnitude Maps) in B according to LEDA. Overplotted The galaxies are merged in three morphological bihdé-
are robust linear fitédashed linesjo guide the eye and in thetween 25-4.4, 45— 6.4, and 65— 8.4). The associated points
lower and upper right corner the Spearman rank correlatien @re connected with lines and slightly shiftedTirto be able to
efficient for each data set. separate them.
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Fig. 10. Histogram of the surface brightness (in theband)

at the break radius for the galaxies of Type II-Gblid line),

Type Il (dashed line)and Type Il.0-OLRdotted line)
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IC 1067 : Type Il.0-OLR (possible Type I)
J145305.2+031954 .SBS3. 3.0 -18.97 2.0 1665

Galaxy close to the border of the SDSS field but almost
complete with a nearby, physical companion (IC 10665
1577kms?) only 22" away, which slightly influences the
background estimation (together with two nearby bright
stars). The strong peak at20” in the final profile is related

to the ring around the prominent bar and the dip- &5"to

the inter-arm region of the two symmetric spiral arms peak-
ing at~ 40”. Although possible to fit (at least for tiéband
profile) with a single exponential (Type 1), we classify the
galaxy as Type Il.0-OLR, with a break around twice the bar
radius at~ 40", having an inner disk region too small to be
detected with our automatic break searching routine. Bhis i
consistent with the classification and profilelby Erwin &t &

T T [ T T T [ T T T [ T T T [ T T T [ T T T [ T 11
. . . . . 18 —
(2006). The region inside 40" is excluded for the fit of the , ]
outer scalelength. IC 1067 (SBb) 7
= 20 1Y Type I1.o—OLR B
| = -
522 .
g [ ]
¥ el :
é L i
2 26 -
3 E i
28 | .
Lo bbb i Wy R 4

1 [}
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R [arcsec]

o

IC1125: Type
1153305.6-013742 .S..8% 7.7 -20.05 1.7 2868

According to the coordinates in NED the companion
(KPG 467A) in Karachentsev's Isolated Pairs of Galaxies
Catalogue Karachentsev (1972) corresponds only to a fe

starlike object about Y1away. The small bump in the ra- | ‘ ‘ ‘ ]
dial profile at~ 40” corresponds to an outer spiral arms 20 IC 1125 (Sam) 7]
Otherwise we see no obvious deviation from a single exg _ r Type 1 i ]
nential and therefore the galaxy is classified as Type I. ToeRp 5
5L ]
w 24 s
o] r .
E Ot ]
w 26 -
1 i i
28 [ i
L :\ T T B T B I : [ I J

o' 20 40 60 '80 100

R [arcsec]
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IC 1158 : Type Il.o-CT
J160134.1+014228 .SXR5* 5.3 -19.36 2.2 2018

Galaxy shows clearly a truncated profile with an extended
break region, starting approximately at the end of the spi-
ral arms. The center looks like a secondary bar with a small
ring embedded in larger bar of size roughiy22” (with-

out any noticeable feature in the final profile). So the break
with downbending profile at 60" is well beyond a typical
Type 11.0-OLR break.

L I e e I e B B B B B B B )
20 —
‘ IC 1158 (SABc) ]
T 22 Type 11.o-CT -
L L 2 i
9] L i
& L |

o
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0 '20 40 ''80 ' 80 {oo 120
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NGC 0450 : Type Il.0-CT
J011530.8-005138 .SXS6* 6.0 -19.63 3.0 1712

A background galaxy (UGC 00807, 11587km is super-
imposed. The mean ellipticity of the outer disk idfdiult

to determine. The inner disk looks fairly round whereas the
outer disk looks rather elliptical. The size of the slightl

more elliptical inner part, associated to be the bar (algou | S
without any noticeable feature in the final profile), is rolygh 20 4
~ 8", so the break with the downbending profile~a84" is _ h ?Yii I?f?& (SABed) ]
well beyond a typical Type 11.0-OLR break and roughly out %, 22 |- ]
side the spiral arm region. § - g
ooed .

o . 1

g i ]

o 26 — —

1 e ]

28 — —

I I R RS ER R TR SRR ]
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NGC 0701 : Type ILi (possible Type I)
J015103.8-094209 .SBT5. 5.1 -19.74 2.5 1729

Galaxy is in a multiple system together with NGC 0681
and NGC 4594 (where PGC 006667 (see below) is also part
of) with an additional small physical companion (IC 1738,
v = 1750kms?) about & away. Galaxy close to our high
axis ratio limit so the dust may have some influence. The in-
ner region shows no nucleus, so the centering is done from
the outer isophotes. The extend of the bar is unknown, but
the visible bump at 45is probably not related to a bar. It is
possible to construct a break at"4éwhich would be more
pronounced in thg’ band), but the inner drop could be also
due to the higher inclination with dust gied patchy star for-
mation dfecting the profile.

18

e e e e B B B B
20 NGC 0701 (SBe) |
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L L i
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NGC 0853 Type I
J021141.5-091817 .S..9P 8.3 -18.42 1.5 1405

The inner region shows no clear nucleus but many
Huregions, so the centering is done from the outer
isophotes. The inner disk is slightly asymmetric with an
additional light patch in the western part, therefore mean

ellipticity and PA dfficult to fix. Almost continuously up- L L L B S B B A
bending profile beyond the peak at”1%vhich includes all o0 | ]
Huregions, getting flat at 42”. The inner profile is rather L NGC 0853 (Sm) g
curved and not well approximated with a single exponenti: & C Type 1II ]
The apparent outer break at100” is only due to the im-  § 22 7
proper fixed ellipse fit in the outer parts. £ i 1
w 24 — —
o] L .
£ [ ]
w26 - 1
SN .. - - - N ]
L I R :\ :\ T N N R RN i \\ v =~
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NGC 0941 : Type II-CT
1022827.9-010906 .SXT5. 5.4 -19.02 2.5 1535

Galaxy shows only a very small, point-like nucleus and
is in a small group of galaxies (including NGC 936 and
NGC 955). The small dip at 40" is associated with the in-
ner spiral arm region. Although classified as SAB no real bar
visible on image or in the profile thus the downbending break
is classified as Type II-CT.

NGC 0941 (SABc)
Type II-CT

[mag arcsec—2]

Hrg

0 20 40 80 's0' 100 120 140
R [arcsec]

NGC 1042 : Type II-AB
1024023.9-082558 .SXT6. 6.1 -19.83 4.4 1264

A large scale gradient (from top to bottom) in the back-
ground of ther’ andg’ band image is removed with a lin-
ear fit. Only partly fitted since<1/3 of galaxy is beyond
SDSS field. Galaxy shows an asymmetric (frayed) extension
towards the south-east and a sharper edge towards the north-
west, which makes it not really lopsided but looking rathe
like being dfected by moving in a dense IGM. The extende
(frayed) spiral arms build the outer disk, so ellipticitydaPA

20
NGC 1042 (SABcd)

very difficult to fix. The inner bump in the profile at90” is & Type 1I-AB ]
due to spiral arms. The inner profile is below the inwarde ¢ 22 7
trapolation of the outer disk, but due to the asymmetricehz = i 1
of the disk we call this galaxy only Type II-AB. w 24 g
£ L ]

w26 - .

< ]

28 - Ny
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NGC 1068 =M 77 : Type Il.0o-OLR
J024240.8-000048 RSAT3. 3.0 -21.69 7.6 1068

Only partly fitted since< 1/3 of galaxy is beyond the SDSS
field. Galaxy appears to have an inner disk, elongated into
a bar-like structure sitting in an outer disk with clearly-di
ferent PA and with indication for an additional outer ring
at ~ 200". According ta Erwin i(2004) it is a double-barred
galaxy with an inner bar of size 15— —-20” and an outer
bar which is very oval (not very strong) and very large
(extending out to <100’; as seen by e.@. Schinnerer €t al.
(2000))). The galaxy looks in this sense similar to NGC 5248
(Jogee et all, 2002). This peculiar shape makes its véiy di
cult to decide on a mean ellipticity and PA of the outer disk
from the photometry. The position of the outer ring corre-
sponds to the downbending break-et90” and is therefore

L L L O B O
roughly twice the bar radius. This suggests the Type II. 16 7
OLR classification, although the profile looks at first glanc o) NGC 1068 (SAb) B
more like a Type Il with a break at 100”. & F Type 11.o-OLR 1
g 20p ]
L ]
w PR 7]
© L .
£ F ]
L wp :
L
T I W I L O A OO A IR A O A

o

50 100 150 200 250 300 350 400
R [arcsec]

NGC 1084 : Type II|
1024559.7-073437 .SAS5. 5.1 -20.20 3.2 1299

A large scale gradient (from top to bottom) in the back-
ground of ther’ band image is removed with a linear fit.
Slightly inclined galaxy sitting clearly in a more roundish
outer envelope, beyond which some stream-like remnants
of a possible recent interaction are visible. Small edge-on
galaxy along the stream path is confirmed to be only a back-
ground galaxy. According to SDSS spectroscopy there is

other object inside the disk (RA: 0246 00.3, DEG7 34 17) " | | | | g
with similar velocity and associated to a visible light cene NGC 1084 (SA ]
tration. The peculiar shape of the outer disk region make: _ [ Type 111 (She) ]
very difficult to decide on a mean ellipticity and PA from the 7, C ]
photometry. The resulting profile inside the break 80" is § 22 [ ]
rather curved towards the center with additional kink2%” o C ]
and~50"), so it is not clear what the galaxy might be insid & , [ ]
£

the Type Il envelope. = C ]
§ ®6 oo IIIIIIIIIIIII TR
28 |- .
Lo : T LI It T R :\ T ! l

0 50 100 150 200
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NGC 1087 : Type III
1024625.2-002955 .SXT5. 5.3 -20.46 3.7 1443

An apparent faint low surface brightness (center-lessgstr
ture towards the North is only scattered light from a nearby
star. The galaxy center is not well defined, it shows only a
small bar-like structure with a double nucleus, so we used
the slightly lopsided (but symmetric) outer disk for center
ing, which accounts for the central drop insid&0” in the

final profile. There is no spiral structure visible in the aute
disk. The transition seems to be rather sharp, but the inner
profile is almost curved, so it is not clear what its break type
is inside the Type Ill envelope.
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NGC 1299 : Type IlI
1032009.4-061550 .SBT3? 3.2 -19.25 1.2 2197

Galaxy is small and close to our high axis ratio limit.

The background exhibits a gradient but the galaxy is small
enough to avoid fitting it. SDSS spectroscopy detects an oh-
ject 0.2away from center with similar velocity. The rathe T T T T T

18 —

symmetric outer disk shows no spiral structure but h 1
slightly different ellipticity and PA compared to the inne 20 L NGC 1299 (SBb) N
part. The shoulder in the profile at 15”is related to the & | Type I ]
inner (bar-like) region with changing PA. 8 oo [ B
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NGC 2541 : Type II-CT
1081440.1+490341 .SAS6. 6.2 -18.50 5.8 734

Galaxy with low surface brightness disk, having many
patchy SF knots and an asymmetric (not well described with
an ellipse), lopsided outer disk, which makes the chosen el-
lipticity and PA of the disk uncertain. The central peakf o
by ~ 8’ compared to the outer disk where the centering is
done, which causes the dip in the final profile close to the
center. The downbending break-atl40’ is still inside the
nearly symmetric part of the disk, thus classified as Type II-
CT but this should be taken with some caution. This galaxy
was classified as SB in our original LEDA catalogue but has
been recently reclassified being now SAB. However, NED
lists this galaxy as SA, using the RC3 classification, which
is consistent with no bar being visible on the image or in tt
profile, so the downbending break is not a Type Il.0-OL
break.

[mag arcsec—2]
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NGC 2543 : Type ILi
J®81258.0+361516 .SBS3. 3.1 -20.66 2.5 2590

According to NED there is a dwarf elliptical galaxy
(KUG 0809+363) at a similar distance. On the SDSS im-
age (confirmed with DSS) there is an additional, low
surface brightness structure visible at RA081308.5 and
DEC+36 16 35, which is possibly another dwarf compan-
ion with an unknown distance. The galaxy is clearly dou-
ble barred with &R ~ 9” long secondary bar. Two bright,
s-shaped spiral arms dominate the inner disk. The exteni
spiral arm towards the north-east is responsible for atiigh
asymmetric outer disk. This structure makes the photom

ric measurement of the inclination (ellipticity) and PAyer
difficult. The bar and pseudo-ring build by the inner spir. %
arms are responsible for the prominent bump 85" in the s
profile, followed by a dip inside, which leads to the Type I, é‘)
classification. =
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NGC 2684 : Type II-CT
1085454.1+490937 .S?... 7.8 -19.76 1.0 3043

The rich cluster in background, with significantly redder
colour, forces a large background mask covering a small part
of the galaxy. Slightly asymmetric disk with bright center
and no coherent spiral arms makes ellipticity and PA uncer-
tain. Bump at~ 12” in profile is due to an inner ring-like
structure, without an associated obvious bar structure. Th
break at~ 25” is not related to a morphological feature in
the disk and, although at about twice the ring radius, classi
fied as Type II-CT. The upbending profile starting-a2” is
most probably due to an improper sky subtraction caused by
extended light from the background cluster.
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NGC 2701 : Type II-AB + 11|
J085905.9+534616 .SXT5* 5.1 -20.36 2.1 2528

According to NED there is a small companion (with similar
velocity) superimposed on the galaxy disk towards the South
at the end of a spiral arm which is masked here in addition to
the bright star on the disk towards the West. The galaxy has
a lopsided disk with the bar beingfoenterd compared to
the outer isophotes, where the centering is done. This is
sponsible for the dip in the center an possibly for the break 20
~42”, which is therefore called Type II-AB. The region be
yond the second break-a 0"’ corresponds to some faint, al-

NGC 2701 (SABc)

. X = 22F Type 11-AB + III i

most symmetric light around the galaxy with some largee ', - g
tension towards north-east, adding the classification Type % L 1
This is possibly triggered by interaction with the dwarfconr < 24 - 7
panion at the other side. é‘) i ]
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NGC 2776 : Type |
J091214.3+445717 .SXT5. 5.1 -21.04 2.9 2796

The galaxy is classified as SAB but a bar is not obvious on
the image. The background estimate is uncertain due to a
nearby (df-field), extremely bright star. For the final profile
we used a round ellipticity instead of the usual valueat 1
(cf. Sect[3B) which gives an almost prototypical Type I-pro
file with some minor wiggles, a bump at 25” due to the
inner spiral arms, and some outer bumps due to some very
weak spiral arm structures in the outer disk.
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NGC 2967 : Type lll-d
1094203.3+002011 .SAS5. 4.8 -20.26 2.6 1858

The galaxy is close to the edge of the SDSS field in an area
with an increased background which is masked. Very faint

extended, but symmetric spiral arms inside the outer disk L L L B BB A
~ 100" are visible, which do not continue inwards but sta ]
beyond the bump in the transition regionat5”. The exact 20 NGC 2967 (SAc) 5
break radius is therefore uncertain. & - Type IlI-d i
g 22 .
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NGC 3055: Type Il.o-CT
J095517.9+041611 .SXS5. 5.0 -19.90 2.1 1816

Galaxy is classified as SAB and shows a narrow, thin bar,
with the spiral arm structure wrapped around, which is re-
sponsible for the bump in the final profile-al8”. The break
with a downbending profile at55” is well beyond a typical
Type 11.0-OLR break.
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NGC 3246 : Type II-AB
1102641.8+035143 .SX.8. 8.0 -18.91 2.2 2138

Galaxy is selected from the NGC catalogue Tully (1988)
by (Pisano & Wilcots,| 1999) as being isolated. Their
Himeasurements show a lopsided disk which resembles the
one on the present SDSS image. The central bar region is
clearly dfcenterd compared to the outer isophote, which -
used for the centering. The downbending break in the fir
profile and the downbending at the very center is therefc
most probably only an apparent break due to the fixed 22

20

lipse fitting. Thus the galaxy is classified as Type II-AB. Th E
background s rather disturbed by a bright star, but thexale § os
is small enough not to be significantly influenced. ©
£
26
<
28

NGC 3055 (SABc)
Type 11.o-CT

o
o
o
W~
o
(o]
o
o}
o
=
o
S B

R [arcsec]

NGC 3246 (SABdm)
Type 11-AB

o
N
o
o~
o
o
o
[ae]
o
—
o
o

R [arcsec]

35



36

M. Pohlen and I. Trujillo: The structure of galactic disks

NGC 3259 : Type Ill-d
1103234.8+650228 .SXT4* 4.9 -19.84 2.1 1929

The background is rather disturbed by a bright star, but the
galaxy is small enough not to be significantly influenced.
Galaxy is isolated according to Prada et al. (2003), but has
one SDSS-detected dwarf companienl8.0 g’-mag) about

10 away with similar velocity ¢ = 1744km s?) and another
possible, dwarf companion (or largaitegion) projected on
the south part of the disk (no counterpart in NED), which is
partly covered by a foreground star, but also clearly presen
on the DSS image. The break region of the upbending pro-
file at ~ 55” is fairly extended and curved. The inner profile
shows wiggles at 15” and~ 30", but the resolution is too
low to identify a bar or ring. The spiral structure appargntl

extends into the outer disk well beyond the break, with tw N B
thin symmetric spiral arms (plus more fify ones) starting ‘ 8
at the defined break radius. However, it is not clear if the 20 NGC 3259 (SABbc) .
are really the continuation of the inner arms. The upbendi & L Type 1lI-d ]
characteristic is confirmed by a profile shownLin_ Courte: ¢ oo [ ]
(1996) (see UGC 05717). £ r ]
& 24 - ]
E I ]
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3 R S 52 s i D ]
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NGC 3310 Type IlI
1103845.8+533012 .SXR4P 4.0 -20.25 2.8 1208

The galaxy is clearly disturbed with a shell-like structure
in the outer disk, which is probably the result of a recent
merger with a smaller galaxy (Conselice et al., 2000, cf. ).
The inner region is also slightly asymmetric, but still used
centering. The inner region, corresponding to a high serfe

16

brightness, tightly wound spiral, inside the break-a0”, ‘ ‘ ‘ ]
is curved starting at 20”. The wiggles in the outer disk are 18 NGC 3510 (SABD ]
due to the shells. An additional upbending beyendl50” _ : Type 111 ( °) .
is due to a prominent outer shell. The very outer parts ¢ &, 20 F .
in addition influenced by an inhomogeneous sky and alar % r 1
mask. s 2R 7
o) |- -
o L i
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NGC 3359 : Type II-AB
1104636.3+631328 .SBT5. 5.0 -20.42 7.2 1262

The inner disk shows an extended bar (rougRly 45”),
which is not visible in the final profile, and two bright spiral

arms. The broad extension of this arms build the outer disk,

so there is no clear elliptical outer structure visible vihic
makes the photometric inclination (ellipticity) and PA mea

surements highly uncertain. The outer slope is influenced by
a rather uncertain sky estimate in both bands, but the appar-

ent downbending break at 200”is not due to a sky error,

but coincides with the region where the two outer arms dom-

inate. Thus the galaxy is classified as Type II-AB.

NGC 3423 : Type II-CT
J105114.3+055024 .SAS6. 6.0 -19.54 3.9 1032

Bulge-like inner region (£ 30”) coincides with inner high
surface brightness disk with spiral structure. Final peal
clearly downbending but the exact break radius fRdalilt to
place due to an extended feature aroundy’ correspond-
ing to an aligned spiral arm (with a possible straight stru
tural element towards the north-east, called (Cherning}9¢
spiral-arm row).
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NGC 3488 : Type Il.o-CT
J110123.6+574039 .SBS5* 5.1 -18.80 1.6 3226

Galaxy is isolated according to Prada €tlal. (2003). A bright
star covering part of the outer disk needs an extended mask.
A small bar of roughl\R ~6” size is visible as an elongated
isophote on the image. The final profile is clearly downbend-
ing, but the exact break radius iffitult to place. The ex-
tended break region resembles in this case again a straight
line, thus one could also define two break radi-&2” and
~58". This could be caused by the extended mask, whereas
the spiral structure extending to40” seems not to be re-
sponsible for this behaviour. The bar is to small for its OLR
to be associated with the first break, thus the galaxy isielass
fied Type 11.0-CT. The light beyond 58" is still symmetric

and not &ected by sky errors. The peak-a20” corresponds

L B B
to the inner two arms. 20 -
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NGC 3583 : Type lll-d
J111411.0+481906 .SBS3. 3.2 -19.57 2.3 2347

The apparent companion, a spiral galaxy (NGC 3577) to-
wards the south-west is non-physical witk: 5336km s?.

The galaxy shows a stream-like arm extending towards the
north-west outside of the galaxy connected to a small super-
imposed EO satellite at® north (not in NED). Due to this

structure the outer disk seems to have a slightffedent el- s
lipticity and PA. The bump at 30”in the final profile is due 18 ]
to the end of the bar and beginning of spiral arms. The inr NGC 3583 (SBb) ]
profile with an extended wiggle at55” (correspondingto & 2o Type IlI-d ]
the spiral arms) makes it fliicult to characterise the break ¢ L ]
region (starting at 85” with an upbending profile) as being £ =22 .
curved or sharp. o - 1
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NGC 3589 : Type I-CT
J111513.2+604201 .S..7% 7.0 -18.49 1.5 2217

Due to the higher inclination and extended elongated struc-
ture the size of the bar is not well defined. The center is also
not well defined, but centering on the outer isophote coin-
cides roughly with the brightest pixel. The sky estimate is
rather uncertain due to the bright star in the FOV. The final
profile shows a downbending break-a#0”’, classified as
Type II-CT but also consistent with being Type Il.0-OLR al-
lowing the bar to be of size 20” which is consistent with
the image. The small bump 22" in the profile just corre-
sponds to some alignediHegions.

22 NGC 3589 (Sd)
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24

[mag arcsec—2]

26

Hrg

28

o
N
o
W
o
o]
o
og]
o

100
R [arcsec]

NGC 3631 : Type |
J112102.4+531008 .SAS5. 5.1 -20.62 4.9 1388

The galaxy forms a nearby group together with NGC 3178,
NGC 3898, NGC 3953 and NGC 3992 (also part of our sam-
ple) in the Ursa Major cluster and shows plenty of substruc-
ture. It has two prominent spiral arms withffdirent pitch
angles, one of them turns nearly straight, classified_by Arp
(1966) as a spiral galaxy with one heavy arm. In addition, it
has a faint extended spiral arm (or maybe stream-like struc-
ture) in the far outer disk towards North, therefore the pute
disk is slightly asymmetric and the mean ellipticity and PA
are dificult to fix. There is an extended light patch on the im-
age visible towards south-west. Although there is no bright
star nearby which could create such an artefact it is unfli&el
dwarf companion, since it is not visible on the DSS. The fin
radial light profile is quite unusual and cumbersome to cle 18
sify, since it exhibits an extended bump betwed0—140",
which corresponds to the begin of the two spirals to the e
of the inner (undisturbed) disk. Beyord 40’ the extended,
slightly offcenterd outer disk with the spiral arm structure (¢
stream) starts. If we do not exclude the bump from the {
one can argue for a downbending break @6”, or a Type |
profile with an extreme wiggle (this would be a Type Il
if the galaxy would be barred). We decided to exclude tl
bump and the inner region from the fR € 140’) which - ™ - >N
gives also a Type | profile where the region aroungd5” =8 AW
is also roughly fitted. Due to this problems the classifigatic T I YR AR
should be taken with caution. o0 100 o0 200 250

R [arcsec]
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NGC 3642 : Type llI-d
1112218.0+590427 .SAR4* 4.0 -20.60 5.5 1831

The background is slightly inhomogeneous and the galaxy
is rather extended. From the nearly round inner disk a sin-
gle, star forming, spiral arm starts towards the outer disk
with slightly more than one revolution, forming the strongl
asymmetric, lopsided outer disk. Therefore the ellipgiaind

PA is determined further inside. The final profile looks fairl
curved and with extended wiggles in the outer disk 200"

and ~ 155’due to the outer spiral arm passing the ellipse.
There is a steeper inner exponential part visible between
~25-75" followed outwards by an upbending profile, which
is roughly at the position where the extended spiral arntsstar
to unwrap, which leads to the Type lll classification. Inwsard
of ~25” there is again another steeper exponential part vi
ble together with a possible bulge component. 18
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NGC 3756 : Type Il.0-CT
J113648.3+541737 .SXT4. 4.3 -19.89 3.8 1525

Only partly fitted since <1/4 of galaxy is beyond field.
Known three armed spiral galaxy which shows one wide
spiral arm starting at 60” extending roughly towards the
downbending break at 100”. The extended bump 45” is
due to the three inner tightly wound spiral arms and mak
it, similar to NGC 3631, dficult to fit the inner region.
However, since the bump is less strong we decided to
clude it. The galaxy is classified as SAB (RC3) but the b
is not obvious on the image and its maximum size would |

NGC 3756 (SABbC)
Type 11.o—CT

2]

R <25 thus the break is well outside the range for typic: § Br
Type 11.0-OLR breaks and is classified as Type Il.0-CT. © i
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NGC 3888 : Type |
J114734.7+555800 .SXT5. 5.3 -20.43 1.8 2648

The background on the image shows a large gradient due to
a bright star & the field, but the galaxy is small enough to be
not dfected. The galaxy has one 'malformed’ (kinked) spi-
ral arm across the disk. There is a possible dwarf, irregular
companion visible towards the south-west, but without any
distance information. The final profile exhibits an extended
wiggle (with an unusual integral sign shape)&3”, look-

ing like two shifted exponential regions, but there is nayoi

in placing a break there. The peak-a2” is related to an
aligned spiral arm, whereas the peak-at2’ could be due

to the end of a possible bar or inner ring (no obvious on the
image). Therefore the galaxy is classified as Type | and not
as Type IL.i, although the dip in the profile is clearly vigbl

It could be explained by dust lanes close to the center, wh 18
also explains the dip being more prominent in ¢héand.
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NGC 3893 : Type Ill-d
1114838.4+484234 .SXTS* 4.8 -20.33 4.1 1193

The background around the galaxy @eated by a nearby,
bright star and a close (3&vay, with similar velocity

v = 905kms?!, SBQa:pec), smaller, companion galaxy
(NGC 3896), both members of the Ursa Major Cluster.
Galaxy exhibits a wide, extended spiral arm like structare t
wards the east, which could also be a stream or tidal feature
Due to this structure it is not possible to derive the eltipyi

and PA from the outer disk, so their values are more unc
tain. The final profile clearly shows an Type IIl upbendin

NGC 3893 (SABc)

profile starting at- 150" corresponding to the beginning of & 2o [} Type IlI-d ]
the extended structure to one side and some more symme ¢ L 1
faint light on the other side. The inner disk shows a prom & 22 |- .
nent wiggle~ 90” which is associated to a pseudoring ¢ = - 1
wrapped spiral arms. E R4 ]
E 26 [ .
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NGC 3982 : Type III
1115628.3+550729 .SXR3* 3.2 -19.54 2.3 1351

Close to Ursa Major Cluster but membership questionable
(Tully et all 11996). Galaxy exhibits a detached, narroar-st
forming spiral arm embedded into the very outer, symmet-
ric disk towards south-west. The final profile beyond the
central part is smooth and straight down-o55” where

it clearly starts upbending, classified as Type lll, which is
consistent with the profile by (Tully etlal., 1996). The break
corresponds to the end of the inner disk, excluding the faint
outer arm, which produces the bump-~a75” (more pro-
nounced in they band). The transition zone is rather sharp.
Dip-peak structure betweess — 12’ corresponds to the in-
ner basring region. The exact size of the bar is not well deter-
mined on the SDSS image. Ernwin (2005), USing HSTImag( T T T T T T T T T T T T T T T T T

gives 3’and classifies the galaxy therefore as Type 1l.0-OL 18 E
+ Il (with an "extreme’ OLR break). We exclude the inne NGC 3982 (SABD) ]
R <£13” from our fit and leave it with a Type Il classifica- & 200 Type 111 .
tion. 9 r 1
S 22l .
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NGC 3992 = M 109: Type Il.0-OLR
J115735.9+532235 .SBT4. 3.8 -20.98 6.9 1286

Large galaxy with a small partfiothe SDSS field. Member

of Ursa Major Cluster (Tully et all, 1996). Embedded in the
large bar of size roughlR ~ 70” (as measured on the im-
age) is possibly a secondary bar half the size. Unusual very
faint extension visible in both bands (more pronounced in
g band) towards north-east, which is possibly but unlike
stray-light from a nearby bright, red star. The one-sigma ¢
lipse is therefore not representative so the mean elliptic 18
and PA are determined further inside. Final profile shows

16

NGC 3992 (SBbC)
Type 1l.o-OLR

clear downbending break at 140’at about twice the bar “E 20 | .
radius corresponding roughly to a pseudoring of the spil § r 1
arms, therefore classified as Type 1l.0-OLR. Bump 200’ © 22 7
does not coincide with a spiral arm. é” o C ]
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NGC 4030 : Type III
1120023.4-010603 .SAS4. 4.1 -20.27 3.9 1476

Two superimposed bright stars are masked. According to
Zaritsky et al. (1993) it is an isolated galaxy with a satelli
system (largest UGC 06970, SB(s)m, withy,s = —17.7).

The galaxy shows two prominent spiral arms beyond a more
flocculent center starting at30”, followed by a single arm
extending slightly further out towards south-west. Final-p

file shows a Type Ill break at 150" where the transition
zone is rather sharp, followed by a fairly symmetric outer re
gion without spiral structure. The bump-a80” corresponds

to the end of inner spiral arms.

18
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NGC 4041 : Type lll-d
1120212.2+620814 .SAT4* 4.3 -19.92 2.7 1486

According tol Sandage & Bedke (1994) this galaxy forms
a kinematic triplet with NGC 4036 and UGC 7009 and is
probably member of the Ursa Major Cluster. However,
Tully et all (1995) does not list any of these as members.
Galaxy shows a detached, extended, star-forming spiral arm
structure in the outer, asymmetric disk, similarto NGC 2967
but smaller and only one-sided, which makes the photom T T T T

ric inclination (ellipticity) and PA uncertain. In the finpto- 18 | E
file the disk inside the Type Il break at75” corresponds NGC 4041 (SAbc) ]
roughly to the region with the spiral arms, which are alsor 5 20 "N Type 1lI-d 7
sponsible for the extended bump betwee3D - 75” (more g r 9 ]
pronounced iy’ band). The very inner region looks bar-like £ 2% [ .
but is probably only the spiral structure continuing inte th = L ]
center. g #r 7
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NGC 4102 : Type Il.0-OLR+ llI
J120623.1+524239 .SXS3$ 3.0 -19.38 3.1 1082

Galaxy belongsto the Ursa Major Cluster Tully et al. (1996).
On the image an elongated inner bar region inside a star-
forming ring is visible which is responsible for the dip and
bump structure between25- 35" in the final profilel_ Erwin
(200%) measures the size of the bartd5” and the outer
ring to~ 35", so the apparent break at40” (although mea-
sured from outside, it starts only at58”) is classified as

a Type Il.o-OLR. The apparent upbending-at20” is un-
likely a sky error, visible around the whole galaxy and con-
firmed by the profile in_Courteal (1996) (see UGC 07096)
and also visible in_ Erwin et al. (2006). This adds the Type Il
classification.
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NGC 4108 : Type II-AB
1120644.0+670944 PSA.5% 5.0 -20.13 1.7 2828

Galaxy in a triple system with NGC4108Av( =
2256kms?!) and NGC 4108B\ = 2673km s'), the latter is
also part of the present sample. According to Nordgrenlet al.
(1997) NGC 4108 and NGC 4108B appear to be possibly
joined by an Hbridge. Very inner center<5” looks like
small bar, or the spiral structure starts from the very cen-
ter. The outer disk is asymmetric with one side rather sharn
and the other more shallow with indication for a single sp
ral arm. The disk is lopsided, so the outer contour is us
for centering (centex 4” off the brightest pixel, causing the

central dip in the profile), which implies that the photorieetr &
inclination (ellipticity) and PA are not well defined. The-ap ¢
parent break at 44" is related to the transition between the £
symmetric outer disk going inwards to théaenterd inner =
disk and therefore most probably not intrinsic but a Type | £
AB break. w
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NGC 4108B : Type |
J120711.3+671410 .SXS7P 7.0 -18.46 1.3 2840

Companionto NGC 4108 (see above). Galaxy exhibits an of-
fcentered bar{5” off compared to the center derived from
the outer isophote). Very outer disk slightly asymmetric to
wards north-east (outer spiral arm?). In the final profile the
central dip and inner wiggle are due to the thEcentered
bar, the peak at 22’ corresponds to an aligned spiral arm-
like region. Although a downbending breakat32” with

low scalelength contrast is possible, Type 1I-AB, the gglax
is consistent and classified as Type | due to the wiggles in
the center.
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NGC 4123 : Type |
J120811.1+025242 .SBR5. 4.8 -19.55 4.1 1364

Galaxy with extended bamR( ~ 55”) studied in detail by

Weiner et al.|(20011) using a surface brightness profile which
is consistent with the SDSS one. The outer disk is slightly
asymmetric, more rectangular than elliptical, with an ex-
tended starforming spiral arm structure towards south;wes

which makes the photometric inclination (ellipticity) anc L L A A B B S
PA uncertain. The final profile exhibits extended wiggle 18 7
The bar and associated spiral arms are visible betweer NGC 4123 (SBe) ]
30-110" and the bump at 170" corresponds to a starform- & 20 | Type 1 7
ing outer spiral arm. Although being far from a prototypice ¢ A ]
Type | we used this classification, since the profile showst £ 22 .
many changes to reasonably argue for any other type. o C ]
E 24 j t
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28 |- ]
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NGC 4210: Type Il.0-OLR+ Il.0-CT
J121515.9+655908 .SBR3. 3.0 -19.89 2.0 3000

Companion galaxy (CGCG 315-03M = 155) 13away
with similar velocity ¢ = 2679kms?!). Gradient in the
background due to a very bright starfi{éield), but galaxy
small enough to be not significantly influenced. The final
profile shows an inner bump at 15” corresponding to a
pseudoring of wrapped spiral arms (slightly further outitha
the bar). The apparent dip 8” is due to the bar orienta-
tion being perpendicular to the major axis of the galaxy.
Similar to NGC 3488 the profile shows a clear downbend-
ing. However, the break radius is uncertain due to the ex-
tended break region, which resembles in this case again a
straight line. Thus one could also define two break radii at

~ 33”, corresponding roughly to end of inner spiral arr 18 | ‘ ‘ ‘ ‘
structure, and- 55", not related to sky errors and symmetri
around the disk. In contrast to NGC 3488 the bar is here lai 20 | NGC 4210 (SBb)
enough to argue for a combination of a Type Il.0-OLR ar & L Type 1L.o-OLR + [l.o—CT
a Type I1.o-CT break, this should be confirmed withamoi ¢ o2 [
detailed study on the bar size of NGC 4210. £ i
D 24 N
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NGC 4273 : Type II-AB + 11|
J121956.2+052036 .SBS5. 5.1 -20.41 2.1 2435

Galaxy in south-western corner of the Virgo Cluster with

three similar sized neighbours, NGC 4268, NGC 4281, and
closest and slightly overlapping at the very outer disk
NGC 4277. The disk is lopsided with one side sharp edged
and the other side with a wide spiral arm feature to-

wards south-east (embedded in the outer disk), similar to
NGC 4108. Centering on the outer disk causes the dip

~ 10” and hides the very bright nucleus sitting in a ba 20
like structure which is ficentered by~ 16”. The break at

NGC 4273 (SBe)

~458” in the final profile is clearly related to the lopsided dis &, [ Type 1I-AB + III B
and therefore classified as Type II-AB. In addition, there ¢ F 1
an Type Il break with an upbending profile visible beyon £ - ]
~80” due to the influence of the companion (possibly intrir = R4 B
sic and not just projected). £ i 1
o 26 — —
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NGC 4480 : Type Il.o-CT
J123026.8+041447 .SXS5. 5.1 -20.14 2.1 2494

The galaxy is small, rather inclined, and classified as SAB
with bar size of roughl\R ~10” (measured from the image).
The final profile shows a clear downbending break 857,
significantly further out compared to a typical Type Il.o-
OLR break thus classified as Type 1l.0-CT, corresponding
roughly to the end of the spiral arms. The inner profile ex-
hibits an extended bump aB35” (more pronounced in thg

and less in th& band) most probably related to the star for-
mation in the spiral arms and not to a possible Type Il.0-OLR
+ 11.0-CT as for NGC 4210, which shows the same structure
in both bands.

20 NGC 4480 (SABc)
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NGC4517A : Type I1.o-CT+ Il.0-AB
J123228.1+002325 .SBT8* 7.9 -19.18 3.8 1562

This low surface brightness galaxy has an elongated, barred
center, of siz&k ~30”, with a foreground star very close and

a slightly asymmetric, lopsided outer disk. The final profile
exhibits a sharp break at150’due to the asymmetric outer
disk, which is not well described with the mean ellipticitv
and PA used, thus classified as Type II-AB. There is an ¢
ditional feature (bump or break) visible aroun80”, which

is not obviously related to an aligned spiral arm and cou 22 NGC 4517A (SBdm) N
be explained by a weak downbending break. Since the | & | g Type 1Lo=CT + ILo-AB i
appears to be only weak and the break at more than tw ¢ F 1
the bar radius it is classified as Type I.0-CT, which shou £ 2r ]
be taken with caution. o 3 1
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NGC 4545 : Type Il.o-CT
J123434.2+633130 .SBS6* 5.9 -20.49 2.5 3000

Small galaxy with an s-shaped inner region of sizé2’

(associated to be the bar) leading to two (or three) tightly

wrapped, spiral arms. Final profile exhibits a break 887,
being too far out for a typical Type Il.0-OLR thus classified
as Type 11.o-CT. The dip at 8” corresponds to the region

where the spiral arms start from the bar-structure which is

nearly perpendicular to the ellipse major axis.

NGC 4653 : Type II-AB
1124350.9-003341 .SXT6. 6.1 -20.37 3.0 2658

Paired galaxy with NGC 4642v(= 2471kms!, ~ 10
away) while apparent dwarf companion on the image to-
wards south-east is a confirmed background galaxy=(
7843kms?). Extended mask used to avoid straylight by
bright stars. Mean ellipticity and PA fllicult to determine,
since it is diferent for the inner disk (used for centering
with two, very regular spiral arms inside& 30”7, compared
to the outer disk with more frayed spiral fragments, startir
to be asymmetric on larger scalesaB0” (mainly towards
south-west). This asymmetry causes also the apparent bt
at~ 108’ thus the galaxy is classified as Type II-AB.
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NGC 4668 : Type III
1124532.0-003209 .SBS7* 7.1 -18.88 1.5 1654

Small galaxy close to our high axis ratio limit, which forms
a close pair with NGC 4666v(= 1474kms') about 7
away and also has a wider association with NGC 4632 (
1557km s1) according ta_Sandage & Bedke (1994). The fi-
nal profile exhibits a break at 70" followed by an up-
bending profile corresponding to a slightly asymmetrigyfai
outer disk and although close to, most probably not related
to a sky error, thus classified as Type lll. The full extend of
the bar is uncertain, although the bump arow0” is cer-
tainly related to the bar and a possible spiral arm. The whole
inner region is included in the inner disk fit.
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NGC 4904 : Type Il.0-OLR+ llI
J130058.6-000138 .SBS6. 5.7 -18.69 2.1 1213

Only partly fitted since< 1/5 of galaxy is beyond field. The
galaxy has a dominating, thick bar of siRez 20”"whereas

the center along the bar is not well defined (centering on
brightest pixel). It has an unusual spiral arm structurdnwit
one extending nearly straight towards south-west forming
more droplet shaped isophotes. The image shows indication

for an additional, extremely faint, extended patch of ligt L I I
outside the disk towards south-west. Final profile shows ]
clear downbending break at 40", associated on one side 20 3 NGC 4904 (SBed) 5
with a ring-like structure which is about twice the bar ragliu & L Type Hl.o-OLR + III :
thus classified as Type 11.0-OLR. The apparent upbendin¢c  § 22 [ N
~ 90" is almost certainly produced by the additional patc £ L 1
of light unrelated to any artificial source, thus adding tt = o, [ ]
Type lll classification. £ r ]
© 26 - .

3 r ]
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NGC 5147 : Type Il.0-OLR+ llI
J132619.2+020604 .SBS8. 7.9 -18.77 1.8 1154

The medium-sized star superimposed on the galaxy close to
its center is masked. The bar size is uncertain but could be
associated to an elliptical region of siRe< 15” on the im-

age not reflected in the final profile. The extended bump be-
tween~ 25— 45" is associated to the inner disk containing
the spiral arms with some ring-like, distributed SF regions
Excluding the full region allows for a crude Type | classi-
fication. However, using a break at30” (about twice the

bar radius thus classified as Type Il.0-OLR) followed by a
downbending profile with another break-a¥5” leading to

an upbending profile (therefore classified as Type Ill) seems
more reasonable, even so the upbending is very close to our
detection limit. The disk beyond the ring-like structure i

T T T [ T T 1T [ T T T [ T T T [ T T T [ T T T [ T T T 1T
slightly asymmetric with a single, wide, and faint spiraiar 20 § -
like structure towards north-east just inside the outeakre NGC 5147 (SBdm) i
The outermost isophote is again nearly round and symm 5 ol Type 1L.o-OLR + III B
ric. 8 - 1
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NGC5300: Type Il.o-CT
J134816.1+035703 .SXR5. 5.0 -18.93 3.5 1246

Galaxy close to border of SDSS field but almost complete.
The size of the weak bar is abdrit~ 12’ (measured from the
image). The final profile shows the prototypical Type 1l.0-C

behaviour. A sharp break at85” followed by a downbend- . m"‘WH“H“H“H“H“H‘m“;
ing profile. The break is way to far out for anormal Type Il.c NGC 5300 (SABe) i
. . C -

OLR break given thg small_bar size, and corresponds roug — A Type I.o-CT ]
to the end of the visible spiral arm structure. L R ]
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NGC5334: Type Il.o-CT
J135254.4-010651 .SBT5* 5.0 -19.22 3.9 1433

Galaxy has a bar with a visible dust lane of sike 20”as
measured from the image. The final profile is clearly down-
bending, but the exact position of the break iffidult to
place. The extended break region resembles in this case
again a straight line, so that one could also define two break
radii at ~ 85” and~ 125’. However, since the first one is
not even close to twice the bar radius and no other particu-
lar feature is responsible for the second break, the gakxy i
classified Type Il.0-CT with a single break a&t90"”.
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NGC 5376 : Type I1.0-OLR
1135516.1+593024 .SXR3$ 3.0 -20.00 2.1 2293

Galaxy close to the border of the SDSS field but almost com-
plete. It has a known, similar-sized companion (UGC 08859,
v = 1610kms?) about 74’ away and there is another pos-
sible, much fainter dwarf companion.§3 away towards
north-west) visible on the image. The final profile shows a

weak break at 35” coinciding with the end of some very L e I s O
faint spiral arms. The dip at 14”and the peak at 18" are 18 | 7
related to a pseudoring structure (mentioned also in RC NGC 5376 (SABbD) ]
around a possible bar. Although the exact size of the bar & 20 Type 1l.o-OLR 7
difficult to fix, assuming itis there, the break is close to twic ¢ ]
the inner ring radius and therefore classified as Type Il. £ 22 7]
OLR. 2 ]
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NGC 5430 : Type Il.o-OLR
J140045.8+591943 .SBS3. 3.1 -20.86 2.2 3238

Galaxy is isolated accordingto Prada €tlal. (2003). The cen-
ter is dominated by a strong bar with dustlanes of size
R ~ 357, followed by two wrapped spiral arms. The very
center is slightly elongated, looking twofoldf{ect of dust
lane?), thus the centering is uncertain. The extended bump
at ~ 45” in the final profile is associated with the wrapped
spiral arms. We have included the bump and bar for fitting
the inner scalelength, because it does not change the result
much. It is in principle possible to fit the full profile with a
single exponential (Type 1), allowing for this extended um
However, we chose to fit a break-a70”. This reduces the
deviation from the model and since it is about twice the bar
radius the galaxy is classified as Type 1l.0-OLR.
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NGC 5480 : Type Ill-d
1140621.5+504332 .SAS5* 5.0 -19.72 1.7 2119

A large scale gradient (from top to bottom) in the back-
ground of ther’ band image is removed with a linear fit.
Galaxy forms a close pair with NGC 5481 ¢ 2143km s?)
only 3.1’ away with the very outer isophotes starting to over-
lap. Galaxy appears to consist of two regions. An inner disk
with the bright center and the spiral arms of dize 40”with

a common ellipticity and PA, sitting in a morefilise outer
disk having a dferent ellipticity and a nearly orthogonal PA

The systems looks like an extended bar in an underlying di 18 ]
similar to NGC 1068 and the photometric inclination (ellip 1
ticity) and PA is dificult to determine and therefore uncer _ 20 ?Yii I?ffio (Shc) ]
tain. The final profile exhibits a break with an upbending pre %, i ]
file atR ~ 75", thus classified as Type lll, which is consister % =22 |- b
with the profile shown by Courteau (1996) (cf. UGC 09026 s B ]
Between the inner disk and the break there is indication 1 é” 24 - .
two symmetric, thick spiral arms emerging from the inne — - 8
bar-like disk. 2 e - -
2g [ ]
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NGC 5584 : Type Il.o-CT
J142223.8-002315 .SXT6. 6.1 -19.80 3.2 1702

Bright foreground star nearby but the influence is small.
Two additional brighter stars in the outer disk force extshd
masking. The inner disk is dominated by two prominent spi-
ral arms plus some more asymmetric ones with many star-
forming patches. The galaxy is classified as SAB, but the bar
size R ~10”) is difficult to determine, since the spiral arms
seem to continue towards the center. Similar to NGC 3488
the profile shows a clear downbending, however, with un-
certain break radius due to the extended break region which
resembles in this case again a nearly straight line, so tteat o
could also define two break radii a60” and~110". Since

the bar is too small to be responsible for the inner break we
use a single break at90” enclosing roughly the inner spiral ‘ ‘ ‘

structure followed by a slightly asymmetric outer disk (on 20 4
side with a clearly more fluse appearance). NGC 5584 (SABcd) ]
— B Type 11.o-CT B
822k =
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NGC 5624 : Type III
1142635.3+513503 .S?... 5.0 -18.69 1.1 2186

Large scale gradient (from top to bottom) in the background
of the r’ band image is removed with a linear fit. Very
small galaxy which is most probably of noticeably later type
than classified (Sc). Inner region dominated by finemterd
(compared to the outer isophote used for centering) narrow
bar, or rim-like structure of size 10” which is responsible

for the central dip in the profile. The PA of the outermost re 20
gion is twisted compared to the inner, bar-like structutee T

final profile exhibits a straight line starting from20” (en- ?ﬁ,ﬁ 1?1624 (Se) 7
closing the central region including the bar having the sar 7, - g
PA) down to a break at 45 followed by an upbending pro- § L 1
file (classified as Type Ill) into the more symmetricffdse S 24 7
outer disk without visible substructure. é‘) = 1
{ R = N 07> E i
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NGC 5660 : Type II-CT
1142949.8+493722 .SXT5. 5.1 -20.62 2.8 2585

Galaxy close to the edge of the SDSS field but almost com-
plete sitting in a strip with higher background. According t
Sandage & Bedke (1994) it has a small companion nearby
("a likely dwarf Im companion of unknown redshift”),
however this could be associated with UGC 09325
3730kms?t) being clearly a background galaxy. Galaxy
shows two, slightly asymmetric inner spiral arms plus an ad-
ditional one extending towards the outer disk. Althougls€la
sified as SAB there is no bar-like structure visible except fo
a possible ring-like structure of si#® ~ 5”. The final pro-

file is not well described with a single exponential (Type I),
already excluding the region beyoRd~ 90” which is most
probably dfected by an incorrect sky subtraction. Wieated 18
of this it is better described as having a break &0, cor-
responding to the end of the single extended spiral arm, w 20
a following downbending profile, which is too far out to b¢
related to the possible bar and therefore classified as Type
CT. The bump at+ 40" is related to the end of the inner spira
arms and beginning of the outer extended one. NIR imagi
of the underlying old disk population should give clarifica
tion to the classification.
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NGC 5667 : Type ILi+ Il
J143022.9+592811 .S..6* 5.8 -19.69 1.7 2222

Galaxy small and close to the edge of the SDSS field but
almost complete with an untypical appearance. The inner
region R <30”) looks like an extended bar with dustlanes
and a possible additional, tilted, secondary inner barz# si

R < 7”. Outside this region there are two asymmetric narrow
spiral arms visible towards north-west followed by an outer
slightly asymmetric, envelope, which makes the photomet-
ric inclination (ellipticity) and PA uncertain. The finalgfile 18
shows a downbending break-af5”, related to (and inside)

the extended bar structure, therefore classified as Type 20 NGC 5667 (Scd) f
followed by an exponential down to another break &5 & L Type ILi + I :
where an additional upbending starts adding the Type ¢ 22 -
classification. The outer profile is uncertain due to a high £ L 1
error in the sky. A still justifiable sky value could create = ., [ ]
continuous outer slope, but this is unlikely, since it wiitn £ r ]
create the asymmetric shape of the outer isophotes. 26 [ h

£ r ]
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NGC 5668 : Type |
J143324.4+042702 .SAS7. 6.7 -19.65 2.8 1672

Galaxy close to the edge of the SDSS field but almost com-
plete. Although classified as SA there is a weak bar or oval
inner structure of sizR ~ 12" visible on the image, reflected
by a small shoulder in the final profile. The outer disk (be-
yondR ~ 100") is slightly asymmetric and more extended
towards the North. The bump at70” in the final profile

is related to brighter spiral arms in this region. There is a
possible upbending break visible-al 00’ (associated to the
asymmetric outer disk) or 140" but the scalelength con-
trast is too low and it is too close to the sky error to argue for
a Type lll classification.
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NGC 5693 : Type II-AB
1143611.2+483504 .SBT7. 6.8 -18.64 1.9 2537

Small galaxy with unusual appearance, showing an inner ex-
tended bar-like structure of siZR ~ 15”, apparently with

two central peaks, probably caused by a superimposed fore-
ground star. The brightest pixel in the bar structure doés no
correspond to the center obtained from the outer isophotes
and is df by ~ 7” causing the inner dip in the final pro-
file. The bar-like structure is followed by a single spirahar
extending towards the outer (quite roundish and symmetr
disk, which is used to obtain the ellipticity and PA. The fi
nal profile cannot be well fitted with a single exponenti

(Type 1) but rather shows a downbending behaviour alb: _ . ?Yii 1?,6,35’ (SBd) g
with an uncertain break radius due to the extended break 7, i ]
gion which resembles again a nearly straight line, so tt % 24 | -
one could also define two break radii-at30” and ~ 50”. @ i i
Although the first break is at twice the bar radius, we clgssi é‘) L i
this galaxy as Type II-AB since this whole region is clearl — =26 N
lopsided with an significantlyfécentered bar. z ;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 777777 ]
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NGC 5713 : Type lII
1144011.4-001725 .SXT4P 4.1 -20.50 2.8 1958

According tol Sandage & Bedke (1994) in a group of late-
type spirals with four members in a region smaller than the
Local Group. No bright nucleus in the bar-like structure so
the centering is done from the outer isophotes. In addition t
a more chaotic inner region with spiral structure (produc-
ing the bump betweeR ~ 10 — 35" in the final profile)
there is clear substructure in the outer disk visible. Talsar
the South (15’ from the center) we see a venfidise addi-
tional patch of light (siz& < 20”and masked), in addition to

a more elongated feature (1’ from the center, unmasked)
towards north-east. The profile shows a break 515’ with

an upbending profile associated with a rather symmetric fea-
tureless outer part. The break is not caused by a possible ‘ ‘ ‘

error thus classified as Type lll. 18 E
. NGC 5713 (SABbc) ]
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NGC5768: Type |
J145207.9-023147 .SAT5* 5.0 -19.24 1.6 2018

Bright star superimposed so using an extended mask.
Photometric inclination (ellipticity) at& in the free ellipse

fit does not match the outer parts well, therefore we used the
outermost ellipse which leaves the ellipticity and PA uncer
tain. Similar to NGC 3888 the final profile exhibits an ex-
tended wiggle (with an unusual integral sign shape) s’ 18
(without being a break) corresponding to a set of spiral ar

in the outer disk which do not start at the center. The inn 20 NGC 5768 (SAc) E
break at~ 18” is associated with the inner spiral arms an & A Type 1 g
the bar-like center. Although showing extended wigglestl  § 22 [ ]
galaxy is classified as Type | since there is no better fittit £ L 1
alternative. @ oy [ ]
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NGC5774: Type Il.0-OLR+ llI
J145342.6+033500 .SXT7. 6.9 -19.09 2.8 1655

Galaxy has a close physical, edge-on, companion
(NGC5775, SBc?v = 1681kms?!) and exhibits an
outer, extended spiral arm pointing towards NGC5775
(similar to the M5INGC 5159 system but having a more
similar sized mass) producing an asymmetric outer disk
where the very outer isophotes already overlap. The center
is obtained from outer ellipse fits (&&rent from brightest
pixel) since the inner elongated, narrow, bar-like region
R ~ 10" is without an obvious nucleus. The shoulder in the
final profile at 235" corresponds to the end of the more
extended bar-like structure enclosing the inner bar having
a different PA. The break at 80" with the downbending
profile being at about twice the extended bar radius
therefore classified Type 1l.0-OLR. The upbending profil

20

(classified as Type lll) beyond a break at120” is due I NGC 5774 (SABd) 1
to the asymmetric outer disk with extended spiral arm TS Type 11.o-OLR + III -
Fitting the profile with a single exponential (Type 1) leave § L ]
three extended wiggles which are better explained by & oa | B
Type 1l.o-OLR+ Il break combination. @ - R
g - ]
w 26 — —
< i ]
28 i 77777777777777777777777777777777777 ; :
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R [arcsec]

NGC 5806 : Type III
1150000.4+015329 .SXS3. 3.3 -19.74 3.0 1440

Galaxy close to our high axis ratio limit (dust lane visile?
and close to the edge of the SDSS field but almost complete.
From the inner disk there is an additional patch dfidie
light visible towards the south-east (not masked) extemndin
into the asymmetric outer disk, which makes the photomet-
ric inclination (ellipticity) and PA uncertain since oltad

further in. The final profile shows a shoulderat0” related L e e s s B e
to the inner bar-like center with the beginning of the spir: 18 1
arms and a break at 120’. The break is close to the po- NGC 5806 (SABbD) ]
sition of the extra patch of light followed by an upbendin & 2 Type I ]
profile (classified as Type Ill) extending into the outer asyr ¢ L ]
metric disk without spiral structure. Our classificatiomess Eoe2 .
well with [Erwin et al. (2006) and the Type Ill profile is alsc = - 1
visible iniCourtedu (1996) (cf. UGC 09645). E R4 ]
£ oasf ]

23 :
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NGC 5850 : Type Il.o-OLR
J150707.7+013240 .SBR3. 3.0 -21.43 4.3 2637

Bright star nearby needs extended mask. THeand back-

ground is slightly inhomogeneous. Galaxy is dominated by

an extended bar of siZ&¢ ~ 55” enclosed by an inner ring
out toR ~ 75" having a secondary, inner bar of sRe- 7"
with clearly diferent ellipticity and PA. There is an addi-
tional, faint outer ring (or pseudo-ring, since looking gan

to some wrapped spiral arms) visible on the image related to

the break at- 130" in the final profile, thus obviously clas-
sified as Type 1l.0-OLR. Since the outer ring is used to de-
termine the photometric inclination (ellipticity) and PAgy

are rather uncertain.

NGC 5937 : Type I
1153046.1-024946 PSXT3P 3.2 -20.99 1.9 2870

Bright stars nearby need extended mask without really eover

[mag arcsec—2]

Hrg

ing the outer disk. There is a possible, small dwarf compan-

ion (not in NED) visible about 5’ away towards the north-
west. The outer disk is slightly asymmetric with contint
ously changing ellipticity and PA, so the values applied f
the final profile are rather uncertain. The break @Z0” with
an upbending profile (classified as Type Ill) is most probak
related to the changing ellipticity and should be taken wi
caution.
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NGC 6070 : Type Il.o-CT
J160958.9+004234 .SAS6. 6.0 -21.04 3.4 2085

Galaxy close to our high axis ratio limit having a very bright
star (with an extended halo) in the FOV which is still small
enough to avoid significant influence. Only partly fitted sinc
<1/5 of galaxy is beyond SDSS field. The outer isophotes
are slightly asymmetric, with one sharp and one mor@yflu
side, so the ellipticity and PA are uncertain. The final peofil
exhibits a clear downbending with a more extended break
region aroundR ~95” corresponding to the end of the spiral
arm structure and classified as Type Il.0-CT. Although the
galaxy is classified as SA there is an elliptical central bar-
like structure of size< 10” visible which would be however
too small to argue for a Type 11.0-OLR break. The small dip
at~30” is produced by spiral arm contrast.
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NGC 6155 : Type II-AB
1162608.3+482201 .S?... 7.8 -19.45 1.3 2684

Small galaxy with an extended mask reaching into the outer
disk to cover a very bright star close by. Lopsided disk with

centering done from the outer isophotes. The center3d$

off the brightest pixel associated to a small bar-like central

structure of sizeR ~ 5” followed by a thin, star-forming, R R R R RN A RN RER AN AR
blue spiral arm feature towards north-east. The final prof = ]
shows a downbending break at35” corresponding to the 5 NGC 6155 (Sd) g
inner lopsided disk thus classified as a Type 1I-AB brea & C Type 1I-AB ]
although this is just at the radius of an outer ring (besblési ¢ 22 7
in the colour image). £ r ]
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NGC 7437 : Type II-CT
J225810.0+141832 .SXT7. 7.1 -18.88 1.8 2190

Small galaxy close to the edge of the SDSS field but al-
most complete. Similar to NGC 5300 the final profile shows
the prototypical Type 1.0o-CT behaviour. A sharp break at
~40”, corresponding roughly to the end of the apparent floc-
culent spiral arm structure, followed by a downbending pro-
file. Although classified as SAB there is no obvious structure
visible which could be identified with a bar. Using the begin-
ning spiral arms as an upper limR( 8”) the break is still
too far out for a normal Type 11.0-OLR break.
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NGC 7606 : Type II-CT
J231904.8-082906 .SAS3. 3.2 -21.38 4.3 2187

Galaxy with multiple thin spiral arms. The final profile ex-
hibits clearly a break at 110’corresponding roughly to the
end of the visible spiral arm structure, following part oéth
ring enclosing an apparent hole (enhanced dust extingtio

in the disk towards the north-west. Since the galaxy is &las oo rTTrrrTEmn T rE T
fied as SA and no bar structure visible the break is a Type 18 NGC 7606 (SAD 7
CT. The apparent upbending of the profile beyentP0’is _ \ Type -CT (SAb) ]
not related to a sky error but due to a changing ellipticity i %, %[ ]
the very outer disk (maybe due to a warp?). § o o ]
o = |
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PGC 006667 = UGCA 021 : Type II-AB
J014910.2-100345 .SBS7. 7.1 -18.77 2.9 1887

A large scale gradient (from top to bottom) in the back-
ground of ther’ band image is removed with linear fit.
Galaxy in NGC 701 group (see above). Final profile shows
a bump at~ 20” due to the spiral arms starting from the
bar-like center. The clear downbending break-at5” cor-
responds to a transition from the inner more symmetric to
an asymmetric, extended outer disk region and is therefore
classified as Type II-AB.
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UGC 02081 : Type II-CT
J023600.9+002512 .SXS6. 5.8 -18.56 1.8 2549

Galaxy close to the edge of the SDSS field but almost com-
plete. The final profile shows a downbending break starting
around~ 55" (clearly at~ 70”) with a very faint, but sym-
metric light distribution beyond. Although classified asBBA
the bar is not obvious from the image but the spiral arms
low to estimate an upper limit & < 7”. Therefore the break

UGC 02081 (SABcd)

(which is not produced by a sky error) is classified Type | — 27 Type 11-CT
CT. The profile published in de Jong & van der Klrwit (1992 L
is not deep enough to confirm the downbending. § o L
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é L
26 —
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UGC 04393: Type |
J082604.3+455803 .SB?.. 5.5 -19.49 2.2 2290

Galaxy is classified as SB and the inner region is dominated
by an elongated bar-like structure of sRe-30”. Therefore
this region is excluded from the fit. The extended bar, having
a kind of double nucleus, is slightlyffieenter (central dip

in profile) compared to the center obtained from the outer
isophotes and is followed by a single, narrow spiral arm like
structure extending south-west. In the outer disk therais a
additional, faint spiral arm visible towards the southteas
There is also a very faint shell or stream-like structure de-
tected, detached from the galaxy aboua®&ay to the north-
west. The inclination (ellipticity) and PA are rather urte@n
since they are continuously changing towards the outer disk
The final profile, beyond the inner bar region, is classified
Type |, due to the uncertain ellipticity and the asymmetr

P ]
outer disk with the spiral arm, although there are two pa i UGC 04393 (SBc) 1
sible breaks visible at 60” and~ 80", of which the first & o2 Type 1 -
could correspond to a Type 11.0-OLR break and the latter ¢ L ]
a Type lIl. 5ol 7
1 i ]
£ L ]
w 26 — —
28 ;
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R [arcsec]
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UGC 06309 : Type IL.i
J111746.4+512836 .SB?.. 5.0 -19.63 1.3 3097

There is a small BCG (MRK 1445) about53 away at
roughly the same distance & 2863kms?'). Galaxy ex-
hibits very unusual, disturbed shape. The inner disk is dom-
inated by a narrow bar of sizR <20” followed by two
asymmetric spiral arms (one highly wrapped, forming an in-
ner ring, the other almost extending straight). The disk be-
yond the spiral arms is also highly asymmetric and more
egg-shaped with a region of low emission (high extinction?
towards the south-east, which makes the bar appear to be
fcentered. However, the center from the very outer isogho
coincides again with the nucleus inside the bar. The extinc

20
UGC 06309 (SBe)

dip and peak structure around-120" in the final profile cor- & i ]
responds to the inter-arm region, respectively the pséoglor ¢ 22 7
build by the arms, so the break around this radius is cladsif £ i 1
as Type IL.i. This should be used with caution, since alterr = 24 - 5
tively one can argue for a break-aB85”, at about twice the & L 4
bar radius thus a Type Il.0-OLR break, while excludingtt ., 26 [ i
region between 15 30”. Sy r 1
28 L
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UGC 06518 : Type IL.i
1113220.4+535417 ...... 4.3 -18.94 1.0 3044

Small galaxy where, although not classified as barred in
NED or LEDA, there is clearly a bar of size ~10” visible,
with indication for a ring-like structure around, alreacdy r
ported by Takase & Mivauchi-lsabe (1984). Despite the pos-
sibility to argue for a break at 15” in the final profile we
classify the galaxy as Type Il.i excluding the region inside
R = 10” from the fit.
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UGC 06903 : Type I1.0-CT
J115536.9+011415 .SBS6. 5.8 -18.80 2.5 1916

Very bright star in FOV but galaxy not influenced. Final pro-
file shows clearly a downbending break arour®b” corre-
sponding roughly to the end of the visible spiral arm struc-
ture and classified Type Il.0-CT, since the size of the ban wi
R<17istoo small. The extended bump betw&n20-40"

is related to the inner two, highly wrapped (pseudoringf?) s

UGC 06903 (SBcd) ]
ral arms. The downbending shape is consistentwiththe p & 22 - Type 1L.o—CT .
file shown in.Jansen etlal. (2000) (cf. ID 99). 8 L 1
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UGCO07700: Type Il.o-CT
J123232.8+635238 .SBS8. 7.8 -18.50 1.8 3239

There is a very bright star in the FOV but the galaxy is
not influenced. On same image there is an edge-on com-
panion (S@a galaxy NGC4512) at similar distance &
2536km s?) visible. Ellipticity obtained from the very outer
isophotes and not by the usuat Lriterion. The final pro-

file shows clearly a downbending behaviour outside the bar
region. The bar is abol® ~ 17” in size and slightly &-
centered (by 5”) compared to the center obtained from the
outer, symmetric isophotes. This causes the dip at thercente
The extended break region is not exponential but shows a
curvature, but still one could define two break radi-at0”
and ~ 50”. The region in between corresponds to a single
spiral arm extending towards the north-east. Although t ‘ ‘ ‘ ‘ ‘
first one would roughly classify as a Type 1l.0-OLR brea

we used a single break slightly further out and classified t 22 N UGC 07700 (SBdm)
galaxy as Type Il.0-CT. Type 11.o—CT

24
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UGC 08041 : Type Il.o-CT
J125512.7+000700 .SBS7. 6.8 -18.62 3.2 1376

Galaxy close to our high axis ratio limit and not influ-
enced by the very bright star in FOV. The inner disk with
a bright nucleus in the bar and weak spiral arm structure
extends to about 100’, followed by a rather asymmetric,
lopsided outer disk extending to the south-west. Centering
on the outer isophotesR(z 100”) would be df by more
than~ 10”. The final profile shows a downbending brea
at~ 75”roughly corresponding to the end of the spiral strus 20
ture. Since the bar is only of size <12’ the break, at sig-

UGC 08041 (SBd)

‘ ]
nificantly more than twice the bar radius, is classified i & [ Type Il.o=CT B
Type 11.0-CT. The fixed ellipse leaves the inner symmetr ¢ r ]
disk at about~ 100" into the asymmetric outer part caus £ L 4
ing the apparent upbending in the profile, which probat = N ]
increases the fitted outer scalelength. ) i 1
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UGC 08084 : Type Il.0o-OLR
J125822.4+024733 .SBS8. 8.1 -18.61 1.3 2824

Small galaxy dominated by an inneffeentered, asymmet-
ric bar of sizeR ~ 17, which appears to be z-shaped to-
gether with the two spiral arms. The center is obtained from
outer isophotes~(50”) and is about- 12’ away from the
brightest pixel in bar, which is responsible for the flat in-
ner profile. The final profile shows clearly a downbending
break at~ 40’corresponding to the spiral arms forming a
kind of pseudoring in the outer parts. Since the break is at
about twice the bar size the galaxy is classified as Type Il.o-
OLR.
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UGC 08237 : Type Il.0o-OLR
J130854.5+621823 PSB.3* 3.2 -19.61 0.9 3120

Galaxy is isolated according to Prada etlal. (2003). The sim-
ilar sized companion, only.2 away, is a confirmed back-
ground galaxy (UGC 08234, = 8100km s'). Background
needs extended mask due to straylight from a very bright
star df the field. UGC 08237 is a small galaxy dominated by
a bright, thick bar of siz& <12” (producing the shoulder in
the final profile) followed by two nearly symmetric, wrappe
spiral arms forming a pseudoring peaking-a@0”. Similar

to NGC 5701 (an early-type SBDgalaxy from_Erwin et al. 18
(2006)) one could define a break-a25” just outside of the

16\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

UGC 08237 (SBb)
Type 1l.o-OLR

pseudoring forming the regid® ~ 12—-25 whichisnolonger %, =20 | .
well fitted by an exponential profilz. Erwin efigl. (2006) ca % r ]
these systems 'extreme’ OLR breaks, so we also classify 5 22 7
galaxy as Type 1l.0-OLR and apply a crude fit to obtain ¢ é” C ]
inner scalelength. = R B
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UGC 08658 = HolmbergV : Type II-CT
J134039.9+541959 .SXT5. 5.1 -19.91 2.6 2285

Galaxy close to the border of the SDSS field but almost com-
plete. Although classified as SAB, the bar size is not obvious
from the image, but could be restricted by the spiral arms
to be maximaR <10”. The shoulder in the final profile at

~ 20" is due to the inner spiral arms being aligned with the
ellipse. There is a weak break-a65” visible which roughly
coincides with the end of the inner spiral arm structure, al-
though there are maybe two faint extensions into the outer
disk. Since being at significantly more than two bar radii we
classify the break as Type II-CT.
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UGC 09741 = NGC 5875A : Type llI
J150833.5+521746 .S?... 6.0 -18.54 0.9 2735

The patch of faint light on the image towards the north-west
is caused by straylight from a very bright stdf field, but
the galaxy is not fiected. Very small galaxy dominated by a
long, narrow bar of sizR ~9”, enclosed by a ring like struc-
ture building the inneR <17 disk. The photometric incli-
nation (ellipticity) and PA is obtained from the outer digk a
~45” and not from the & ellipse. Although it is possible to
fit the profile beyond- 17’with a single exponential theflo
set inside would be too large to be assigned solely to a bu
component of a typical Sc galaxy. In addition, an extend:
bulge component is also not visible on the image inside t
narrow bar. Thus we argue for a break, classified as Type
at~ 25" followed by an upbending profile into the symmetri
featureless outer disk. The shape of the profile is congist
with the one shown by Jansen et al. (2000) (cf. ID 166).
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UGC 09837 : Type II-CT

J152351.7+580311 .SXS5. 5.1 -19.45 1.8 2938

Although classified as SAB, the bar size is not obvious from
the image, but could be restricted to be maximRat 9”by

the two symmetric spiral arms starting beyond the bildge
region out toR ~ 25”. Further out, there is more asymmet-
ric spiral arm structure visible, with one arm almost formin

a ring-like section, which makes the photometric inclioati
(ellipticity) and PA determination impossible at the &l-
lipse. Since the ring like section extends to the end of our
free ellipse fit, we set the ellipticity to 0.05 (round). Ireth
final profile there is a break visible at50” just beyond the
bump produced by the ring-like spiral arm. Since this break
is at significantly more than two times the upper limit for the
bar radius we classify the break as Type II-CT. The deep s

face photometry frorn Pohlen eti&l. (2002) is consistent wi 20
the results here (cf. Fifll 3) aside from this bump produc

by the outer spiral arm, which seems to be suppressec 5
their averaged profile. The downbending shape with a bre  §
at~50" is consistent with the profile shown oy van der Krui g

(1987). o 2
E

o 26
Y

28

UGC 10721 : Type I

J170825.6+253103 .S..67 5.8 -19.68 1.2 3118

Small galaxy close to our high axis ratio limit so the dust
may get important. Galaxy shows an inner apparently in-
clined disk with a nucleus and some thin spiral arms sitting
in an almost round outer isophote most probably related to
a vertical structure (halo or thick disk). Thus the photomet
ric inclination (ellipticity) and PA are highly uncertaiimse
continously changing with radius. The shoulderdt2’ in

the final profile corresponds to an aligned spiral arm. The

is a clear break visible at 40” followed by an upbending 20
profile which is classified as Type IlI, associated to the-tra &
sition between inner and outer disk (vertical structure8), ¢ 22
to be taken with some caution. The sharp transition int =
profile argues against a thick disk. The upbending behavic = 5,
is confirmed by the profile from_Courtezu (1996). )
@ 26
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UGC12709: Type II-CT
J233724.0+002327 .SXS9. 8.3 -19.05 3.0 2672

This is a faint, low surface brightness galaxy without a
well defined center, so the centering (obtained from-the
80"ellipse) and the photometric inclination (ellipticity) én
PA (obtained at- 70”) are uncertain. Theffcentered outer
disk is reflected by the central dip in the final profile, which
shows a clear downbending break~a0” corresponding
roughly to the end of the flocculent starforming patches.
Although classified as SAB the central regionl(0”) is too
fuzzy to argue for or against a bar, but in both cases it is
to small to be responsible for the break, which is therefore
classified as Type II-CT.
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Appendix B: Rejected galaxies

Fig.B.1. Galaxies rejected from the original LEDA-SDSS(DR2) sam@®SS colour plates of NGC 0428, NGC 0988,
NGC 2712, NGC 3023, NGC 4116, and NGC 449@mm left to right and top to bottom)
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Fig.B.1. (continued): Galaxies rejected from the original LEDA-SE§BR2) sample SDSS colour plates of NGC 4900,
NGC 5218, NGC 5364, PGC 032356, UGC 04684, UGC 06162, and 82C3from left to right and top to bottom)
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