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The origin of dust in the early Universe has

been the subject of considerable debate.
Core-collapse supernovae (ccSNe), which occur
several million years after their massive

progenitors form, could be a major source of that
dust, as in the local universe several ccSNe have
been observed to be copious dust producers. Here
we report nine near-infrared (0.8 - 2.5 micron
spectra of the Type II-P SN 2017eaw in NGC 6946,
spanning the time interval 22 - 205 days after
discovery. The spectra show the onset of CO
formation and continuum emission at wavelengths
greater than 2.1 micron from newly-formed hot
dust, in addition to numerous lines of hydrogen
and metals, which reveal the change in ionization
as the density of much of the ejecta decreases.
The observed CO masses estimated from an LTE
model are typically 0.0001 Msun during days 124 -
205, but could be an order of magnitude larger if
non-LTE conditions are present in the emitting
region. The timing of the appearance of CO is
remarkably consistent with chemically controlled
dust models of Sarangi & Cherchneff.
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The shape of a galaxy's spectral energy
distribution ranging from ultraviolet (UV) to
infrared (IR) wavelengths provides crucial
information about the underlying stellar
populations, metal contents, and star-formation
history. Therefore, analysis of the SED is the main
means through which astronomers study distant
galaxies. However, interstellar dust absorbs and
scatters UV and optical light, re-emitting the
absorbed energy in the mid-IR and Far-IR. I
present the wupdated 3D Monte-Carlo radaitive
transfer code MoCafe to compute the radiative
transfer of stellar, dust emission through a dusty
medium. The code calculates the emission
expected from dust not only in pure thermal
equilibrium state but also in non-thermal
equilibrium state. The stochastic heating of very
small dust grains and/or PAHs is calculated by
solving the transition probability matrix equation

between different vibrational, internal energy
states. The calculation of stochastic heating is
computationally expensive. A pilot study of

radiative transfer models of SEDs in clumpy
(turbulent), galactic environments, which has been
successfully used to wunderstand the Calzetti
attenuation curves in Seon & Draine (2016), is also
presented.
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