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This course discusses general characteristics and logi-
cal structures of natural sciences. The course examines
the mechanical explanation of nature by classical and
qguantum mechanics, the concepts of space, time, and
gravity according to the theory of relativity, the general
theory of macroscopic changes based on the concept of
entropy, and the basic theories about the nature of and
the evolution of the universe and life.
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In this course, students can form their own critical
viewpoint about many themes in the foundation of natu-

ral science by considering other viewpoints.

300.504 MEHINSEEZ 3-3-0

2 72e s, [, Y, B
I

IC}. 4:0/2 7Zu40] 2o

OILEE Saff A ShdE2 BHUs FAIO| sl 7|2EIM

The objective of this course is to understand the fun-
damental concepts of modern biology such as evolution,
heredity, sex, and development. This course will help stu-
dents arrive at a systematic understanding of modern bio-
logical sciences and prepare them to an in-depth study of
the history and philosophy of biology. Grading will be
based on students’ participation in seminars and term pa-
pers on topics of their choice.
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Advanced Aquatic Chemistry
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In this course the role of the various materials which
is dissolved in the sea water and the underground water
will be examined and understood, and by introducing the
recent articles of the research analysis of the materials

and its reaction processes will be discussed.

no

ol 19

t

r

I ot
Al

-~ A4S SH(College of Natural Sciences)

300.507A

e =] al A
OH_I_V__A—-Il il =29

@
an
oy
@
ke
D

Topics on seawater Analysis and Lab.
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In this course, the distribution of the chemical ele-
ments which is resolved in the sea water will be deeply
understood, and by this procedure whole biogeochemical
processes will be examined. Recent research cases will
be introduced to understand and to apply them to deep-
ly understand the ocean circulation processes and tracing
the water mass.
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Advanced Spectroscopic Analysis of
Organic Compounds
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This course is for the graduate students who major in
organic chemistry or bioorganic chemistry and deals with
the understanding and the interpretation of the 1-D and
2-D NMR spectra of the various organic matters.
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Sciences 1
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This course will cover the formation process of the
earth and the universe, the structure of the earthsystem
and universe, trend, methods, results of the research of
the long-term and evolving process of the earth environ-
ment in the ways of seminars of professor, relevant spe-
cialists, presentation of the students, and discussion.
This course will introduce the various research area and
methods and the fundamentals for the deep and scien-
tific understanding.
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Topics in Earth and Environmental

Sciences 2
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SRR E “SHHe-2Y AOARRY AGAIZE'E HA[GI, § &7 1552 PHE. (The first number means “aedits”; the second number means “lecture
hours” per week; and the final number means “laboratory hours” per week. 15 weeks make one samester.)
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This course will be made of seminars and the pre-
sentations of the professor and the relevant specialist,
students, and the discussion and lecture also in cyber-
space and will deal with about the recent research
trend, method, and the results of the processes of the
circulation of the earth material and distribution, analytic
methods, short term variation, pollution of the earth
environment. The objectives are for the students who
major in the earth environmental science to study the
processes of the circulation anddistribution of the earth
material and to understand the variation and the pollu-
tion of the global and the local earth environment.

300.512 AFSEEASET 1 3-3-0

Research in Earth and Environmental
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In this course the response methods about the vari-
ous earth environmental problems such as global warm-
ing, ozone
layer depletion, natural resources depletion and abnormal
climate will be introduced. Recent study cases of as-
signed subject will be also introduced and the ideal di-
rection of research will be discussed.
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Interstellar Matter
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This course provides an overview of the microscopic
processes in the physical properties of the interstellar
medium, whose fundamental constituents are electrons,
protons, neutral atoms and molecules, heavy element
ions, dust grains, cosmic rays, photons, and magnetic
fields. Basic principles of quantifying interaction rates
among the ISM species are introduced and the princi-
ples are applied to observations of the galactic ISM.
Observational characteristics of diffuse HI clouds, inter-
stellar dust clouds, dense molecular clouds, HII regions,
and super-nova remnants are established and a
five-phase model of the ISM is introduced in the context
of long term evolution.
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Astronomical Instrumentation and Lab.
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In this course, operational principles of astronomical in-
struments in diverse wavelength bands are introduced and
students are trained to analyze obtained data to design
new instruments with their own specification and ob-

servational goals.
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Interstellar Gas Dynamics
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Thls course aims to deepen students’ understanding
of the global distribution of the galactic ISM and the
gas dynamical activities therein. Students review basic
MHD equations, virial theorem, energy principle analysis,
shock waves, equilibrium of magnetized gas disk, and
equilibrium of interstellar clouds. Convective, thermal,
Jeans, and Parker instabilities as well as super-nova
remnants, HII regions, and star formation are
addressed.
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Extragalactic Astronomy and Cosmology
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The internal structure and components of the Milky
Way as a spiral galaxy are studied. The morphology,
physical and chemical properties, distance measures, and
the spatial clustering of external galaxies are also
studied. Physical properties of groups, clusters, su-
per-clusters of galaxies and of large-scale structures are
reviewed and the standard model of the universe is
introduced. Various cosmological models are compared
with recent observations through analyses of modern
cosmology like the origin of the universe, the infla-
tionary scenario, the cold dark matter, galaxy formation
mechanisms, and the cosmic background radiation.
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Stellar Structure and Evolution
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All relevant observational facts of the stellar structure
and evolution are reviewed and the governing equations
are introduced. Physical states of stellar interior are ex-
amined and the structure and properties of main-se-
quence stars, early evolution of post main-sequence
stars and their structures are studied, followed by the
late stages of evolution. The evolutionary tracks and
globular clusters are applied to obtain the ages of these
clusters and the properties of compact objects such as
white dwarfs and neutron stars are examined.
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Astronomical Magnetohydrodynamics
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Fundamental principles and basic physics of magneto-
hyd- rodynamics, particle orbit theory, shock waves in
plasmas, and macroscopic and microscopic stability of
astrophysical plasmas are introduced with applications to
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a wide range of astrophysical systems, particularly in the
Sun and other exotic celestial bodies.
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Gravitation is the most dominant force in the

universe. The gravitational law applicable to stellar sys-
tems is the well-known Newtonian gravity, but the sol-
utions for the many-body systems are almost impossible
to obtain. Therefore, various statistical methods are
widely used, and numerical integrations are often drawn
by computers. In this course, students are introduced to
the statistical methods for N-body systems to study of
the structure, dynamical instability, and evolution of stel-
lar systems. The collisionless Boltzmann equation (CBE)
and its properties are discussed to examine the kinetic
theory originating from gas dynamics that is applied to
dynamical evolution of stellar systems.
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Topics in Observational Astronomy
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ThIS course con5|sts of student presentations and dis-
cussions on selected topics in recent observational
astronomy.
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Topics in Astronomical Spectroscopy
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This course consists of student presentations and dis-
cussions on selected topics in recent stellar
spectroscopy.
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This is an intensive extragalactic astronomy course.
Student presentations and discussions are an integral part
of the course.
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Seminar in Astrophysics
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Selected topics from recently published research pa-
pers are addressed.
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Research in Theoretical Astronomy
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Papers in theoretical astronomy are reviewed.
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Topics in Current Astronomy
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This is an mtensive astronomy course consisting most-

ly of student presentations and discussions.
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Topics in Radio Astronomy
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This course is offered to those who have completed
Radio Astronomy. Various topics are addressed and
discussed.
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Topics in Cosmology

QIR 2SIMEe RFE ZOMM 24
M22 H7-Z0LS ZA45iCH

Recent topics in extra-galactic astronomy and cosmol-
ogy are introduced and new research projects are
examined.
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Topics in Solar Physics
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Currently developed topics in solar physics such as
sunspots, flares, prominences, coronal mass ejection are
selected for in-depth study.
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3345.712 N22|SEZL 3-3-0
Topics in Physics of Interstellar Medium
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Students review current research topics in interstellar
medium physics and conduct research on specified
issues.
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Reading and Research
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In this course graduate students conduct research re-
lated to their thesis.
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