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Summary of Doctoral Dissertation

Title of Doctoral Dissertation: The Study of the Galactic Structure using long-period Mira variables
Name: Urago Riku

In this paper, I suggest the possibility that long-period Mira variables are a good tracer of the arm structure
of the Milky Way. Using the Kagoshima University 1m telescope, I have performed monitoring observations
for long-period Mira variable stars and determined their distances. Mira variables are long-period pulsating
variable stars, which have a relationship(PLR) between the luminosity and the pulsation period, and the
distance to them can be determined using it. In addition, the mass of Mira variables is suggested to be related
to their period; the longer period Miras have a larger mass of the star. We obtained the three-dimensional

structure of long-period Mira variables on the Milky Way, and consider the conventional distance
determination method to improve accuracy. This is a summary of its usefulness as a tracer of the arm structure
of the Milky Way.

Chapter 1 summarizes knowledge about Mira variables. Mira variables are the last stage stars of the
evolution of stars called as AGB stars. In this paper, we discuss various characteristics and physical
relationships of this Mira variables. For this reason, this chapter summarizes the origin of AGB stars, an
outline of Mira variables, the chemical composition of the surface and its formation model, and research on
Mira variables.

Chapter 2 summarizes the structure of the Milky Way. It is very important to know the shape of it, but the
detailed structure is still revealed. The Milky Way has characteristic structures such as the disk, the halo, and
the arm. These structures differ in the phenomena that occur and the sources. For this reason, various suitable
tracers for each structure are required. In this chapter, we summarize the research using tracers for these

structures.

Chapter 3 summarizes method to select the candidates of longer period Mira variables, as well as the
observation equipment, analysis methods, and other archive data. We selected 800 sources located in the Illa
and IIIb regions on the IRAS color-color diagram to pick up long-period Mira variables efficiently because the

stars in them have circumstellar dust. Since these sources have a thick dust shell around the stars, which are
called OH / IR stars, and the Mira variables have a large mass tend to have more dust shells. At Kagoshima
University, infrared monitoring observation has been performed for 13 years with the Im telescope. The
approaches to the data obtained from this monitoring observation are summarized. In addition, since this paper
discusses using public data obtained from other relescopes.

Chapter 4 shows the results of the observations. In this section, we explain that how to estimate the light
curve for my targets and obtained the period, average magnitude, and amplitude. In addition, comparing the
obtained amplitude and period distributions with previous research, we found the sources in this paper tend to
have longer periods than typical Mira variables. We also discover new some sources with period of longer than

1000 days.

Chapter 5 reviewed the distance determination method. The distance was determined using the PLR of the
3.4um band of mid-infrared. Especially in this paper, I construct the 3.4 um PLR using WISE data, which
observed entire the Galaxy. The distances determined by this PLR are compared with the diatance determined

by the annual parallax measurement. We confirm the high accuracy of the distance determination using the
3.4um PLR since each distance is matched. We also mention a new method of dimming correction.

Chapter 6 discussed the observational details of long-period Mira variables and their three-dimensional
distribution in the Milky Way. The long-period Mira variables associated thin disk and the arm structure,
especially the Sagittarius arm. We suggest that a long period of Mira variable stars become a tracer of the
young structure of the Milkey Way.



