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1 Introduction

The radial surface brightness profiles can exhibit thre@raisforms. Type | pro-
files can be fitted with one exponential fitting function (deivauleurs 1958). Type
Il profiles contain a down-bending exponential after theakr@Freeman 1970; van
der Kruit 1979). Profiles with up-bending outer exponerdra the Type Il (Erwin
et al. 2005) profiles. However different these galaxies egarding their radial sur-
face brightness profiles, they do not differ morphologizgbee Online Material of
Pohlen & Trujillo 2006, hereafter PT06.)

The presence of stars in the outer regions of a galaxy disktisvell explained
by current star-formation theories (Kennicutt 1987; Elmeggn & Parravano, 1994;
Schaye, 2004) which predict no stars should be forming &ieegions where the
gas density dropped below M. pc—2). These stars are very often located beyond
a well-defined feature of the radial surface brightness lerofihe break, beyond
which the disk is already very faint. In order to investightev the star formation
progresses in the different parts of the disks, we have chimsstudy the color and
stellar mass ditribution of a large sample of disk galaxigss resulted in efficiently
having gained some clues on the stellar mass buildup process

2 The Data and Analysis Techniques

Our data are the 85 SDS$ andr’ band surface brightness profiles published in
PTO6. The galaxies were selected to be a representativenedimited Rmax ~ 46
Mpc) sample of face-on to intermediate-inclined late-tyligk galaxies brighter
thanMg = —184 mag. In that sense, they range from fainter to brightereserf
brightness, from lower to higher mass, and also from smatldarger size. The
surface brightness profiles are classified as 9 Type |, 39 ygred 21 Type lll, i.e.,
exponential, truncated and antitruncated profiles, resyg (see PT06 and Erwin
et al. 2008 for more details).

2.1 Color to Stellar Surface Mass Density Conversion

It is straightforward to link the stellar mass density) (profile with the surface
brightness profile at a given wavelengtl, § if we know the mass-to-light\ /L)
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ratio, using the expression below.
log10Z =10g10(M/L)x — 0.4(Hr — Maps 5 1) +8.629, 1)

wheremgs . 5 is the absolute magnitude of the Sun at waveleAgthnd is mea-
sured inMspc2. To evaluate the above expression, we need to obtainMbe)(
ratio at each radius. Following the prescription of Bell e{2003), we have calcu-
lated the /L) ratio as a function of color.

In this work we assume a Kroupa IMF (Kroupa 2001), which adtuy to Bell
et al. (2003) implies a deduction of 0.15 dex from tiv/{) using the following
expression:

log1o(M/L)) = (ay + by x color)—0.15 (2)

where for(g’ —r’) color,ay = —0.306 andb, = 1.097 is applied to determine the
r’-bandM /L.

3 Results

We have explored the averaged radial surface brightnedggsréor the Type I,
Type Il and Type Il galaxies, see, Figure 1. The increasatd&the center over the
inwards extrapolated (inner) disk starting typically adbamnd 0.R/R, is due to the
presence of bulges. In the outer regions the charactebistak features, truncations
and antitruncations, are clearly seen in the mean profil@gpé 1l and Il galaxies,
respectively.
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Fig. 1 - Averaged surface brightness profilef #9 Type |, #39 Type Il, and #21 Type Il galaxy
profiles in SDSS’ (red) andy’ (green) bands. In order to have a direct comparison betwalex-g
ies of a given type, we use a normalized radius for the profileg normalization factor is their
respective break radii (or 2.5 scale-lengths in case of Tyagaxies, because the breaks normally
occur at 2.5 scale-lengths in Type Il objects).

The radial color profiles (Figure 2) show that each galaxetiips its own char-
acteristic color gradient. The color of Type | galaxieseafieaching an asymptotic
value of (g’ — r’) ~ 0.46 mag in the outer regions-(2R;), stays within the er-
ror bars unchanged beyond. Type Il galaxies show a minimunigla— r’') =
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0.47+0.02 mag] in their color profile at the break radius with the deofjetting
redder beyond. This is in qualitative agreement with stetlegration scenarios pro-
posed by RoSkar et al. 2008. The color of Type Ill galaxiégrdhe initial bluing,
gets redder toward the break radius to a mean valug/of- r’) = 0.57+0.02

mag.
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Fig. 2 - Color profiles: Type Il galaxies after an inside-out bluing have a minimignh— r’) ~
0.47 +0.02 mag in their color at the break, this is followed by a reddgroutwards. Type IlI
galaxies have a plateau region around the break with a vdl(g o- r') ~ 0.57 +0.02 mag.
The large scatter in color is due to the difference betweeratisolute magnitude of the galaxies.

(See Fig. 4.)

Using the color to calculate the stellar surface mass depsdfiles (as it ex-
plained in Sec. 2.1) reveals a surprising result, see, EiuiThe breaks, well es-
tablished in the light profiles of the Type Il galaxies, anmast gone, and the mass
profiles resemble now those of the pure exponential Typesbg@s. This result sug-
gests that the origin of the break in Type Il galaxies are ntiksly to be a radial
change in stellar population, rather than being caused tactral drop in the dis-
tribution of mass. The antitruncated galaxies on the othedtpreserve their shape
to some extent in the stellar surface mass density profiles.
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Fig. 3 - Stellar surface mass density profilesThe significance of break disappears in case of
Type Il galaxies, the profile resembles the Type | profile.sT$uggests that the break is due to
stellar population changes and not caused by a drop in tivibdison of stellar mass.
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We find that the stellar surface mass density at the breakdocated (Type 1)
galaxiesis 1% + 1.6 M. pc 2 and 99 + 1.3 M pc 2 for the antitruncated (Type
I11) ones, see, Figure 4. We estimate thatl5% of the total stellar mass in case of
Type Il galaxies and- 9% in case of Type Ill galaxies are to be found beyond the
measured break radii.
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Fig. 4 - SDSSI’ - band absolute magnitude and break color correlations.cohelation coeffi-
cient yielded by Spearman'’s correlation analysis is thédsg for Type 1l galaxies, for Type | and
Type Ill galaxies we lack the sufficient number of galaxies.)

Stellar surface mass density profiles of Type Il galaxiegesgthat the origin of
the break is more likely to be a radial change in the stellgutetion than a drop in
the stellar mass distribution. More about this researchbeafound in Bakos et al.
2008.

References
1. Bakos, J., Trujillo, I., Pohlen, M., 2008, ApJ, 683, L103
2. Bell, E.F., MclIntosh, D.H., Katz, N., Weinberg, M.D., Z)®pJS, 149, 289
3. de Vaucouleurs, G. 1958, ApJ, 128, 465
4. Elmegreen, B. G. & Parravano, A., 1994, ApJ, 435, L121
5. Erwin, P., Beckman, J. E., & Pohlen, M., 2005, ApJ, 626, L81
6. Erwin, P., Pohlen, M., & Beckman, J. E., 2008, AJ, 135, 20
7. Freeman, K. C. 1970, ApJ, 160, 811
8. Kennicutt, R. C., 1989, ApJ, 344, 685
9. Kroupa, P., 2001, MNRAS, 322, 231
10. Pohlen, M., & Trujillo, 1., 2006, A&A, 454, 759
11. RoSkar, R., Debattista, V. P., Stinson, G. S., QuinR.TKaufmann, T., Wadsley J., 2008,

ApJ, 675, L65
12. Schaye, J., 2004, ApJ, 609, 667
13. van der Kruit, P. C., 1979, A&AS, 38, 15
14. van der Kruit, P. C., 1987, A&A, 173, 59



