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An analytic model for the distribution of matter and
dust around galaxies is developed. We show that our
model reproduces the observed results for the surface
mass and dust density profiles. Using the model, we
also discuss the typical host halo mass of the galaxies
used in the observation and extent of the dust distribu-
tion in a halo.
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A possible origin of the anomalous dip and bump
in the primordial power spectrum, which are recon-
structed from WMAP data corresponding to the mul-
tipole £ = 100 ~ 140 by using the inversion method, is
investigated as a consequence of modification of scalar
field dynamics in the inflation era. Utilizingan analytic
formula to handle higher order corrections to the slow-
rollapproximation, we evaluate the relation between a
detailed shape ofinflaton potential and a fine structure
in the primordial power spectrum. We conclude that it
is unlikely to generate the observed dip and bump in the
power spectrum by adding any features in the inflaton
potential. Though we can make a fine enough shape
in the power spectrum by controlling the feature of the
potential, the amplitude of the dip and bump becomes
too small in that case.
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We present the first source catalog of the Monitor of
All-sky X-ray Image (MAXI) mission at high Galactic
latitudes (|b| > 10°), produced from the first 7 months
data (2009 September 1 to 2010 March 31) of the Gas
Slit Camera in the 4-10 keV band. We develop a sys-
tematic analysis procedure to detect the faintest sources
from the MAXI data, by utilizing maximum likelihood
image fitting method, where the image response, back-
ground, and detailed observational condition are taken
into account. Our catalog consists of 143 X-ray sources
above 7 sigma significance level down to a limiting
sensitivity of 1.5x107! ergs cm™2 s~! (1.2 mCrab).
From cross-correlation with other catalogs, we identify
39 Galactic/LMC/SMC objects, 48 galaxy clusters, 38
Seyfert galaxies, and 12 blazars. The source counts of
extragalactic objects are in good agreement with the
HEAO-1 A-2 results.
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The AKARI/FIS All-Sky Survey Bright Source Cat-
alogue Version 1.0 contains more than 400,000 sources
from which almost 40,000 lay in regions of the sky where
contamination from the dust emission is lower than 3We
plan to discuss statistical properties of galaxies and
show possible classifications schemes of different mor-
phological types.
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R Aquarii (R Aqr) is one of the closest symbiotic
systems and the only D-type system with radial veloc-
ity data suitable for orbital parameter estimation. The
aims of our study are to derive reliable orbit of R Aqr,
and to establish connections between the orbital motion
and other phenomena exhibited in this system. R Aqris
a symbiotic system composed of a mass losing Mira long
period variable and hot white dwarf companion which is
believed to have an accretion disk. Interesting thing in
this system is presence of a jet. A lot of orbital solutions

were published, but came up with different results had
wide range. Though observations of the system have
not yielded consistent values of the orbital parameters,
the binary parameters of the orbit determine whether
or not Roche lobe outflow of the long period variable is
a possibility or if interacting stellar winds are necessary
to the jet and formation of accretion disk. In this pre-
sentation, we introduce the symbiotic system, R Aqr,
and the expected results so far achieved.
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Prior to the last decade, most observations of roAp
stars have concerned the light variations. Recently some
new, striking results of spectroscopic observations with
high time resolution, high spectral dispersion, and high
signal-to-noise ratio became available. Since the oscil-
lations found in roAp stars are high overtones, the ver-
tical wavelengths of the oscillations are so short that
the amplitude and phase of variation of each spectro-
scopic line are highly dependent on the level of the line
profile. Hence the analyses of variation of spectroscopic
lines of roAp stars potentially provide us with new infor-
mation about the vertical structure of the atmosphere
of these stars. In order to extract such information,
numerical simulation of line profile variation beyond a
single-surface approximation is necessary. We carry out
numerical simulation of line profile variation by taking
account of finite thickness of the line forming layer. We
demonstrate how effective this treatment is, by compar-
ing the simulation with the observed line profiles.
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Revisiting the Habitable Zone
with hydrogen greenhouse ef-
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Classically, the habitable zone (HZ) is the region
where an planet can maintain liquid water on its sur-
face. Among more than 500 exoplanets discovered so
far, some orbit of their host stars inside or near the
HZ. Although, most of these planets are Neptune or
Jupiter like gas planets. However, the Kepler mission
can detect Earth-size planets in the HZ of solar-type
stars which are most interesting for us. Also, some hab-
itable candidates such as GL581d have been claimed via
RV methods.

The HZ is typically calculated assuming an H20-CO2
greenhouse atmosphere. However, since there are a va-
riety of planets, we could consider the possibility that
other atmospheres can maintain surface temperatures
above the freezing point of water. For example, The
H2-He mixtures with Collision induced absorption could
act as an incondensable greenhouse gas on Earth- to
SuperEarth- mass planets beyond the classical habit-
able zone. I will discuss the HZ of exotic atmospheres,
their dependence of some physical parameters like sur-
face gravity and possible biosignatures from extrater-
restrial planets in such HZ.
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