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photoionization model calculations using ‘CLOUDY’
to explore He II emission strengths dependent on
the physical conditions of the central star. The
emission nebula is treated as a simple spherical
shell with wuniform density. It is found that
detectable Raman-scattered He I are obtained for
T+ ~ 10° K in the presence of a thick neutral
component. We present mock spectra exhibiting
Raman He II features based on the photoionization
calculations and compare them with observed data.

We discuss effective strategies for searching
young PNe with Raman-scattered He I
emissivities.

[ SA-02] The effects of the scattering
opacity and the color temperature on
numerically modelling of the first peak of
type IIb supernovae

Seong Hyun Park, Sung-Chul Yoon
Astronomy Program, Department of Physics and
Astronomy. Seoul National University,

A type IIb supernova (SN IIb) is the result of
core-collapse of a massive star which lost most of
its hydrogen-rich envelope during its evolution.
The pre-SN progenitor properties, such as the
total radius and the mass of the hydrogen-rich
envelope, can widely vary due to the mass-loss
history of the progenitors. Optical light curves of
SNe IIb are dominated by energy released by the
hydrogen recombination and the radioactive decay
of 56Ni in the early and late epochs respectively.
This may result in distinctive double peaked light
curves like the one observed in SN 1993]. The first
peak, caused by the hydrogen recombination, can
be modelled with numerical simulations providing
information on the pre-SN progenitor properties.
We compare two radiation-hydrodynamics codes,
STELLA and SNEC, that are frequently used in SNe
modelling, and investigate the effect of opacity
treatment on the temporal evolution of the color
temperature of SNe and eventually on the optical
light curves. We find that with a proper treatment
of the scattering opacity, SNe IIb models exploded
from the progenitor models evolved with latest
stellar evolution model hardly match the
observational data. We also discuss the smaller
scale features found in the models during
hydrogen recombination phase.
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Previous numerical simulations on planet-disk
interactions revealed a lot of interesting
phenomena including the planetary migration and
the formation of many sub-structures inside the
disks. However, these simulations were limited to
an isothermal or adiabatic equation of state which
does not account for various heating and cooling
processes in the disks. Recent studies showed that
the behavior of the planet-disk interaction can be
significantly influenced by the disk
thermodynamics. We develop a radiative diffusion
module based on the two-temperature flux-limited
diffusion approximation accounting for viscous
heating and the accretion feedback. In this
presentation, we describe our radiative diffusion
solver, present some test results, and discuss
potential applications of the module to planet-disk
interactions,
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One of the distinctive characteristics of the
evolution of binary systems would be mass
transfer. Close binary systems experience so-called
Case A mass transfer during the main-sequence.
We have performed calculations of the evolution of
massive Case A (with the initial period 1.5 ~ 4.5
days) binary systems with the initial mass of 10 ~
20 solar masses and mass ratio 0.5 ~ 0.95 using
the MESA code. We find that in some systems,



