
Galaxy Evolution across the Hubble Time
Proceedings IAU Symposium No. 235, 2006
F. Combes & J. Palouš, eds.
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We study the inclination dependent luminosity function (LF) of spiral galaxies of the
Sloan Digital Sky Survey (SDSS). Up to 60000 sample galaxies are selected from the
2nd data release of SDSS by fracdeVr < 0.5. Magnitudes and other related photometric
parameters are taken from NYU-VAGC(Blanton et al. 2005). The apparent axis ratio
(b/a) is used as an observational inclination indicator to define sub-samples. LFs of all
5 SDSS bands (u, g, r, i, z) are drawn for different sub-samples. Significant correlation
is found between characteristic magnitudes (M∗) of sub-samples and their inclinations,
which can be fairly explained by dust extinction. A linear fit of the relation between
M∗ and log(b/a) measures the M∗(0) (for expected face-on spirals, with 0.2 ∼ 0.3 mag
brighter than that of LF of whole sample) and the intensity of dust extinction γ, for each
band (Figure 1(a)). Additionally, since γ ∝ τ (optical depth), the wavelength dependent
γ describes the extinction curve. Figure 1(b) shows a good linear fit that implies the
extinction curve obeys the power law very well, with τλ = τV (λ/5500Å)−0.97±0.07. The
power index n ∼ 1 is shallower than that of the MW, LMC and SMC (n = 1.1 ∼ 1.5),
but significantly steeper than the value of Charlot et al. (2000) (n = 0.7), which under
the assumption of a patchy distribution of dust in spiral galaxies. So our result implies
that dust distributed in spirals, on average, are not as patchy as Charlot et al. assumed.

Figure 1. (a)Inclination dependent M∗ of SDSS spiral galaxies; (b)Extinction curve.
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