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Abstract. We constructed a model of the infrared spectral energy dis-
tribution for very young galaxies by taking into account the dust size
distribution in the early stage of galaxy evolution.

1. Dust Emission from Very Young Galaxies

‘We have developed a model for the evolution of dust content and the IR SED of
extremely young galaxies based on Hirashita et al. (2002) with the size distribu-
tion by Todini & Ferrara (2001). We found that, small silicate grains are subject
to stochastic heating even in a strong UV field, resulting in a broad temperature
distribution and strong MIR continuum emission. Larger carbon grains are in
thermal equilibrium at T' ~ 50-100 K, and they also contribute to the MIR. We
present the evolution of SEDs and IR extinction of very young, low-metallicity
galaxies in Fig. 1.

2. SED of Local Low Metallicity Dwarf Galaxies

While high-z primeval galaxies are still beyond the ability of present experi-
ments, local starbursts are often assumed to be good representatives of the star
forming activity at high redshifts. We successfully applied the model to the IR
SED of SBS 0335—052, a low metallicity (1/41 Zg) dwarf galaxy with an unusu-
ally strong MIR flux (Fig. 2: left panel). We found the SED, optical properties
and extinction of the star forming region to be consistent with a very young
(age ~ 6.5 x 108 yr) and compact (radius ~ 20pc) starburst. We also predict
the SED of another extremely low-metallicity galaxy, I Zw 18, for future obser-
vational tests (Fig. 2: right panel). We estimate the FIR luminosity of I Zw 18
to be as low as Lpr ~ 107 75 L, depending on the uncertainty of dust mass.
Details of this work can be found in Takeuchi et al. (2003).
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Figure 1.  An example of an IR SED of a very young galaxy.
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Figure 2. Left: The model SED for SBS 0335—052. Right: The
model SED for I Zw 18.
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