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The radial density profile of starless cores exhibits a striking
similarity to that of Bonnor-Ebert isothermal gas spheres:
the observed profile has a flat top at the central region and
declines, in the outskirt, with radial distance r as the
power—law of exponent -2, 1/r 2. The central flat top and
the outskirt power-law behavior are two robust features that
are seen from the cores even showing clear in—falt
signatures. This has led many authors to trigger an in-fali
motion in marginally unstable BE spheres and to examine
whether the ensuing mation is consistent with the velocity
profile deduced from those cores with observed in—fall
signatures. We point out that the resulting velocity profile
inside the BE spheres may not reach the level deduced
from radio observations of various molecular lines. The
model based on the BE sphere reproduces the observed
density profile faithfully; however, the same BE mode! fails
to deliver the velocity profile. We have also examined, with
means of numerical simulations, what would have caused
such a fast in-falling motion in the dense cores. To design
the numerical experiments, we have made a full use of the
virial theorem, in which both terms are kept of the moment
of inertia and the external medium. The parameters of our
model simutations include, among others, the initial density
configuration, the triggering velocity of collapse, and the
external pressure. From the simulation resuits, we divide the
parameter space into dynamical domains of sub— and
super—sonic collapses, oscillatory equilibrium, and expanding
motion. This will help us to understand the internal dynamics
of dense starless cores with in-fall signs.
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We obtained the spectra of Planet-Host Stars(PHSs) and
normal field stars of the same spectral type with BOES. We
measured the equivalent width of Fe and some refractory
element lines using the automatic EW measurement program,
SSPEC. Since the absence of planets in the normal field
stars cannot be "completely" proved, this work focused on
the PHSs which have the massive planets close to the
parent star relatively, called as "Hot Jupiter". We carried out
an investigation for the difference of abundances between
stars with "Hot Jupiter" and normal field stars with no known
planets. We examined the chemical composition of the host
stars with planets, especially "Hot Jupiter", to find some
characteristic feature.
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Be stars are fast rotating dwarf stars with emissions of
hydrogen, helium and some metal lines. Up to date, weak
magnetic fields have been observed in few Be stars. We
have carried out spectropolarimetric observations for 16 Be
stars using 1.8 telescope at BOAO (Bohyun Optical
Astronomical Observatory) with BOESP (BOao Echelle
SpectroPolarimeter). The preliminary results for the magnetic
field of Be stars are presented.
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We have made a new catalog of AGB stars using the
results of recent investigations of the individual object. We
verify the class identifications of the oxygen-rich AGB stars,
carbon-rich AGB stars, and silicate carbon stars. We
present infrared 2-color diagrams of the AGB stars from the
observations at near infrared and {RAS point source catalog
(PSC). We make the theoretical evolutionary tracks on the
2-color diagrams using the results of the radiative transfers
models for the oxygen-rich and carbon-rich dust envelopes.
Comparing the observations with the theoretical evolutionary
tracks, we discuss the meaning of the infrared 2-color
diagrams.
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We have observed the transit of exoplanet, CoRoT-Exo-1b,
in J and Ks bands with KASINICS, the near infrared CCD
camera at BOAO. CoRoT-Exo-1b is one of the well known
transiting exoplanets of which mass is 1.03 MJ and the
radius is 1.49 RJ. Our data covers whole transit event which
contains both ingress and egress part. We have light curves
of flat-bottom shape in both bands which have less limb
darkening effect than those in visible bands to give more
precise physical parameters of the planet such as radius
and density of the planet.
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