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Frontiers in
Science I

Takumi Yokota,
Associate Professor
Takashi Koretsune,
Associate Professor
Shoichi Sasaki,
Associate Professor
Takafumi Sato,
Professor

Tadayuki Kodama,
Professor

Masaomi Tanaka,
Associate Professor
Tomomi Okada,
Associate Professor
Hisashi Nakahara,
Associate Professor
Yuto Katoh,
Professor

Yujiro Hayashi,
Professor

Asuka Fujijii,
Professor

Tomoteru
Fukumura,
Professor

Yo Fukushima,
Associate Professor
Daniel Pastor-
Galan, Assistant
Professor

This is a course introducing recent topics in various areas of
science. Lectures are given by 14 faculty members from all the
departments (Mathematics, Physics, Astronomy, Geophysics,
Chemistry, and Earth Sciences) in Graduate School of
Science. Each faculty member discusses up-to-date topics
in his specialty. The lectures are prepared for non-experts
and thus this course is an outstanding opportunity to obtain
familiarity with areas other than the students' specialties. The
class meets every Wednesday, 4:20-5:50 pm.
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This course provides students entry-level knowledge and skills
for econometric analysis and cover the statistical foundations
for implementing empirical economic research. We focus on
the topics of linear regression analysis with cross-sectional
data, and study many examples and demonstrate them using a
statistical software.

[#AZRH]
REREFEY

This course provides students advanced knowledge and
contemporary methods for econometric analysis and cover the
statistical foundations for implementing empirical study. Topics
will include difference in differences, instrumental variables,
regression discontinuity designs, and propensity score
matching, etc. Students are assumed to have basic knowledge
of statistics and econometrics.

(CEp=teasiat)
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This course applies standard microeconomics theory to
understand the conditions of optimal environmental policy.
It includes (1)the optimal environmental policy, (2)impact of
environmental policy on adoption of environmental friendly
technology, (3)choice of environmental policy instruments
under uncertainty: environmental tax or command and control,
etc. The students should have knowledge of calculus and
microeconomics.
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Public sector is one of the economic organizations which show
large difference between countries. Using several economic
theories, this course will deal with roles of the public sector
in the economy, fiscal differences between Japan and other
countries, and how these differences emerged. In addition,
modern welfare states, facing severe fiscal problems, will be
discussed from historical view. This lecture will be conducted
in English.
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[FFMRER]
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This course aims at acquiring basic knowledge on nonprofit
organizations striving to solve various social problems and to
create social values.

Topics relating to nonprofit organizations, their organization
management are discussed through lectures, student
presentations and discussions.

Roles, development, state and management of nonprofit
organizations are examined including mission, HRM, advocacy,
social capital and cross-sector partnership.
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Kazuhiro Hane
Yoshiaki Kanamori

Mechanoptics is the fusional research field of optics and mechanics.
Nano/Micro mechanoptics is aresearch field of mechanoptics on nano/
micrometer scales. Fundamental technologies andapplications in the
field are surveyed. The topics on micrometer scale are spatial modulators
fordisplays, micromechanical systems for optical telecommunication, optical
sensors, etc. The topicson nanometer scale are wavelength-selective
optical filters using subwavelength mechanicalstructures, optical devices for
controlling surface optical reflectance and light polarization, andstructural
optics smaller than the subwavelength optics. Micro/Nanometer scale
fabricationtechnologies for micro/nano mechanoptics are also studied. The
latest papers relating to the aboveare also presented and discussed.
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Seiji Samukama

Nanofabrication (etching, deposition, and surface modification)
of advanced devices such as ULSIs,nanomachines, optical
devices, and bio chips are realized by means of reactive plasmas,
scanningtunneling microscope (STM) and so on, via interaction
between the device material andmicroscopic particles such as atoms,
molecules, ions, radicals, and photons. This lecture willintroduce
behavior and interaction of such microscopic particles in processes
such as reactiveplasma, beam, and atom/molecule handling
which are basis of advanced technologies.Measurement methods
of such interactions will be explained. Examples of advanced
greennanodevices and nanoprocesses used in these devices
advanced industries will be introduced.
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Yoichi Haga
Makoto Ohta
Takuji Ishikawa

In all types of engineering with a connection to the human
body, a thorough understanding of thestructure and function
of the human body and other living systems is vital, as is
consideration ofsystems geared to the special features of these
living systems. This course covers the biologyknowledge in
terms of the basic functions and structures of living organisms
that forms the basisof bioengineering. Particular emphasis will
be placed on the basic knowledge and approachesnecessary
for deep exploration of the anatomy and physiology of the
human body from theperspective of biomechanics.
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Matsuhiko Nishizawa
Hirokazu Kaji

The progress of Biomicromachine, which is the fusion of
biotechnology and micromachinetechnology, will be fully
lectured, assuming their use for advanced medicines. The
processing ofbiocompatible soft materials is important content
of this lecture because the fusion of bioelementsand the
electric devices requires suitable biointerface techniques
utilizing smart biomaterials.
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This lecture is intended that students will understand the
viewpoint of the business management. And | introduce the
system to promote cooperation of the industry-university co-
operation and explain some factors to inhibit it.
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This subject delves deeper into the field of environmental
studies and consists of lectures covering “Environmental
Studies for Advanced Society”, “Eco-materials and
Proccessing”, “Applied Environmental Chemistry” and
“Cultural Environment Studies.”
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Content of the course:
This is a course introducing recent topics in various areas of science. Lec-
tures are given by 14 faculty members from all the departments
(Mathematics, Physics, Astronomy, Geophysics, Chemistry, and Earth

Sciences) in Graduate School of Science. Each faculty member discusses
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up-to-date topics in his specialty. The lectures are prepared for non-experts
and thus this course is an outstanding opportunity to obtain familiarity with
areas other than the students' specialties. The class meets every Wednesday,
4:20-5:50 pm.
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