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Takuya Yamauchi,
Associate Professor
in Mathematics
Kazuya Yonekura,
Associate Professor
in Physics

Teruya Ishihara,
Professor in Physics
Atsuko Ichikawa,
Professor in Physics
Tadayuki Kodama,
Professor in
Astronomy
Masaomi Tanaka,
Associate Professor
in Astronomy
Toshio Suga,
Professor in
Geophysics

Shinji Morimoto,
Professor in
Geophysics
Fuminori Misaizu,
Professor in
Chemistry

Minoru Ueda,
Professor in
Chemistry

Yasushi Kino,
Associate Professor
in Chemistry
Tatsuki Tsujimori,
Professor in Geology
Daisuke Sugawara,
Associate Professor
in Geology

This is a course introducing recent topics in various areas of
science. Lectures are given by 13 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/her 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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The goal of this course is to study standard dynamic
macroeconomic models. The course makes extensive use of
mathematics, mainly differential calculus. Upon completing this
course students will be able to: i) explain how the economy
works at aggregate level and how total output, employment,
prices, interest rates and exchange rates are determined, ii)
describe the factors underlying economic growth, business
cycles, inflation, and unemployment, and iii) assess rigorously
the effects of various government policies and outside shocks
on these features of the economy.

CEp=teaibat)
REREFER

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

lat-meng KO

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.
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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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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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Compu-
tational
modeling
and simu-
lations

Tohoku University Division for Interdisciplir

#REHE - BEAR

This course will teach general ideas of building a dynamic
multiagent model of an economy, a society or a distributed
system by utilizing Python as an object oriented language.
Evolutionary game theory will be referred as theoretical
backbone to cover applications over a wide range of disciplines
in social sciences and system engineering, though heavy
mathematical analysis will be avoided. The emphasis will be
on modeling ideas, rather than programming techniques. Prior
knowledge of Python is not needed though helpful. Check
https://sites.google.com/view/zusaiTohoku for details.

y Advanced Research anc

=
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Mathe- [#ZEFMER]
matics BEREFHEN
for formal

economic

modeling

and analy-

sis

The target of this course is graduate students in mathematical
social sciences who are not confident in reading and writing
formal mathematical papers beyond doing calculation. This
course will give an organized training in literacy of abstract
mathematics, while building up calculation skills and
fundamental concepts needed for constrained optimization.
Prior knowledge on mathematical logic and basic calculus is
required. Check https://sites.google.com/view/zusaiTohoku for
details.
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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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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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Content of the course:
This is a course introducing recent topics in various areas of science. Lec-
tures are given by 13 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/her specialty. The lectures are prepared for non-ex-
perts 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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