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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: Observational study of star forming regions in the Outer Galaxy

Name: Koide Nagito

This thesis mainly comprises the study of the high-mass star formation in the Outer Galaxy, using the
VLBI data and the *CO (J=1-0) survey data.

Chapter 1 gives the background of study into high-mass star formation, the significance of the study of
star formation in the Outer Galaxy, and the purpose of this study. The origin of high-mass star formation is not
explained well yet with conventional star formation scenarios. Recent researches pay attentions to the
cloud-cloud collision (CCC) phenomenon as the trigger of the high-mass star formation. Especially in the Outer
Galaxy where gas density is low, the CCC may be the main trigger in inducing massive star formation, and its
observational investigation is important.

In Chapter 2, we discussed the result of annual parallax measurement and the position of IRAS
01123+6430 in the Galaxy, based on the VLBI observation by VERA. As the result of annual parallax fitting, the
annual parallax was measured to be 0.151+/-0.042 mas, which corresponds to a distance of 6.61"*°_; 44 kpc. And
the rotation velocity is 239+/-22 km/s, which suggests that the outer rotation curve is flat. Based on the
estimation of the infrared flux density, the Young Stellar Object (YSO) has a spectral type of B1-B2, which
forms the HII region by strong UV radiation. From the distance, IRAS 01123+6430 is located in the Outer arm o
the second Galactic quadrant.

Chapter 3 also discusses the structure of the molecular cloud associated with IRAS 01123+6430 based on
the '*CO (J=1-0) survey data obtained with Five College Radio Astronomical Observatory (FCRAO). From the
survey data, we detected the molecular cloud which has the arc-like structure and the linear structure. The
shape of this cloud is consistent with the CCC model by Takahira et al. (2014), which is the slow relative
velocity 3-5 km/s.

In Chapter 4, we discussed the astrometry of WB886 based on VERA observation, since it is the
second candidate of the massive star formation triggered by the CCC in the Outer Galaxy. As a result of
annual parallax fitting, the annual parallax was measured to be 0.349+/-0.052 mas, which corresponds to a
distance of 2.86™"%" 3, kpc. Based on the estimation with the infrared flux density, the YSO has a spectral
type of B0.5-B1 earlier than the type of B3, similar to IRAS 0112346430, indicating that it is the HII region
with strong UV radiation.

Chapter 5 also discussed the molecular cloud associated with WB886 from the '*CO (J=1-0) survey data
by FOREST Unbiased Galactic plane Imaging survey with Nobeyama 45m telescope (FUGIN) project. From the
survey data, we detected the molecular cloud which has the arc-like structure and the triangle structure. This
structure could be explained as a model of the moving star forming region with outflow after the CCC.

Chapter 6 presents some molecular clouds associated with H,O maser sources, in the '*CO (J=1-0) survey
data of FCRAO and FUGIN. In the 1013 H,O maser sources in the Arcetri catalog, we detected 7 arc-like clouds
in the FCRAO survey data, and we detected 3 arc-like clouds in the FUGIN survey data. These clouds have the
possibility of the high-mass star formation by CCC.

In Chapter 7, we summarized the conclusion of each chapter.



