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Abstract. Dust is a crucial component of galaxies in modifying the observed properties of galax-
ies. Previous studies have suggested that dust reddening in star-forming galaxies is correlated
with star formation rate (SFR), luminosity, gas-phase metallicity (Z), stellar mass (M,) and
inclination. In this work we investigate the fundamental relations between dust reddening and
physical properties of galaxies, and obtain a well-defined empirical recipe for dust reddening.
The empirical formulae can be incorporated into semi-analytical models of galaxy formation and
evolution to estimate the dust reddening and facilitate comparison with observations.
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We select a large sample of ~22000 well-defined star-forming disc galaxies from the
Sloan Digital Sky Survey (SDSS), and measure galaxy properties including Ha lumi-
nosity, Ha surface brightness Bp,, M., Z and axial ratio b/a (Xiao et al. 2012). The
luminosity and surface brightness have been corrected for aperture and dust extinction.
As an examination, when we compare the SFRs estimated from corrected Ha luminosity
with that estimated from far infrared luminosity, the scatter is as small as 0.13 dex. We
divide the sample into different metallicity bins, and find the best-fit empirical relations.!
The scatter of E(B — V) residual is 0.068 mag, which can be explained by considering the
measurement errors and calibration uncertainties in physical parameters like metallicity.

We construct a simple toy model of dust extinction for a disc galaxy to compare with
the observations. In the model, we adopt several assumptions: (1) The diffuse interstellar
medium is smoothly distributed and follows exponential laws in the vertical and radial
directions; (2) dust is coupled with gas; (3) star formation follows the Kennicutt-Schmidt
law (Kennicutt 1998). From the comparison, we find the observed trends between dust
reddening and Ha surface brightness could be reproduced by a plane-parallel toy model.
In the model that best reproduces the observational trends, dust-to-gas ratio is assumed
to be proportional to Z%7, not the linear relation widely adopted.
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