development of outflow motions from relatively
spherical SiO maser regions close to central star
to aspherical H20 maser regions according to
optical phase of stellar pulsation together with the
prediction of the position of central star.

[+ ST-03] Discovery of White Dwarfs in the
Globular Clusters M13 and M22 Using the
HST ACS Photometric Data
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University, *National Youth Space Center, *Korea
Astronomy and Space Science Institute
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[+ SF-01] A Photometric Study of the
Young Open Cluster IC 1805

Hwankyung Sung', Beomdu Lim? M. S. Bessell®,
Hyeonoh Hur!, Jonghyuk Yi*, & Moo-Young Chun?®
!Sejong University, ?’KASI, SRSAA, ANU, & ‘SE Lab

We have performed deep wide-field CCD
photometry of the young open cluster IC 1805 in
the famous star forming region W4, and obtained

photometric data for more than 91,000 stars in the
field of IC 1805 based on observations with the
3.6m CFHT and the AZT-22 1.5m telescope at
Maidanak Astronomical Observatory in Uzbekistan.
The photometric data cover an area 43 <45 which
is far larger and far deeper than any other optical
observations made for the cluster. In order to
select the young stellar objects with mid-IR excess
emission, we have performed mid-IR photometry of
the cluster using the archival images obtained with
the Spitzer Space Telescope IRAC and MIPS
instruments.

From a preliminary analysis of the data, we
determined the reddening law (R, =3.0240.05),
distance modulus (V;—M,=119+0.2), and the
spatial distribution of members.

[+ SF-02] Warm Dust and Gas of Massive
YSOs Revealed by Herschel PACS
Spectroscopy

Woojin Kwon (Z2%1)!2 Floris F. S. van der Tak?®,
Agata Karska*®® Gregory J. Herczeg’, Luis
Chavarria®, Fabrice Herpin®!°, Friedrich
Wyrowski'!, Jonathan Braine®!®, Ewine F. van
Dishoeck®®

'KASI (3F=+329728), “SRON, *Univ. of Groningen,
‘Adam Mickiewicz Univ., MPE, °Leiden Univ.,
’Peking Univ., °Univ. de Chile, Univ. de Bordeaux,
PCNRS, " MPIfR

As part of the Herschel key program “Water in
Star-forming Regions with Herschel (WISH)”, PACS
imaging spectroscopy data have been taken toward
ten massive young stellar objects (YSOs): four high
mass protostellar objects (HMPOs), two hot
molecular cores (HMCs), and four ultracompact HII
regions (UCHIIs). The spectra cover a broad range
of wavelengths (55 to 210 micron) presenting
various atomic and molecular lines as well as
excellent dust thermal continua. By fitting the
continua utilizing a modified black-body formula
we estimate mass-weighted temperature and
column density distributions of warm dust and find
that UCHII regions are warmer and HMCs are more
deeply embedded than the other types. We also
estimate rotational temperature and column
density distributions of warm CO gas using the
rotational diagram analysis. In addition, based on
the comparison of high ] CO line fluxes to the
RATRAN estimates of central heating envelope
models, we find that majority of warm CO is
originated from bipolar outflow shocks.

[+ SF-03] Molecular Hydrogen Outflow in
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