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This is a course introducing recent topics in various areas
of science including quantum mechanics and quantum
technology. 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.

A FREERERER

B
o
2




Tohoku University Division for Interdisciplinary Advanced Research and Education

& EEEENE
MR EHE HLEE EREE - BERT

(KEBRERE) BAEABEIXLX-—OHRTH, BHIS, N FTIAIRIF—IC
RFRZER FB L. ZOEMPHAIEREICOVT, EF KB RIGHER.
TIW=T T4 XAy 2aETVENFS,. N1 F T IB/RICD
WTHEBERD B,

[z 7Rt ARHHER RACR S TETALOAEEFOEBEREBLILESB
RN ER RRE, WEELBPABRDALNKEEZIFIED, £FET
TETHT. RRIEVWHLPEIEEERAELTZ DD, ZDIR
E¥TUHARKEED CHORUMNER. BILNERICET 5 X#
#EARY L, BRHESICE I I3RMOESZPEBRIIOVT
BmEITO ZETHEDERERD 5,

KE IR [z 7eHt] RHEZ HE - TERRO 20 OMERS

Lo HEANEFER (Neuroscience for the Behavioral Sciences)

E OERBAEEEIC DOV T, BAMHBRFIE P TEI R R 2 EEK
DIREERDGICLE 2 —F %, b MODIEBHEED RSP RS
FREMNICERTIZCICLY. BEEECRAZDEZNSE
REXADHREBOMBELHETEBLOICH B L 5BIE
T AEEICRY LWF301 [B1T8] THY. BITEIEEL
SEHEEDT. BITEICLINEL 22ERE. BEENEXRE
FTADEMPHREESL & DEZPHER TR D & HER
FHICHEIRT 3,

(prac2s5ie )| NRERF B e

e ARFEER SEEEFETEEICE, BlEERDIENKOOENET, HA
IZ7000Ll L& 2 BBV &4 FRAT 2 NELOEKREIRIES
. EZDEENEIEEEADZE (PERYE) EFFLET,
ZOULEERR. NFDOBZEDBFEEDL S ICHELTWVS
DTL & DD DE/MHREEFANERTEOSNLMRICEDE,
SRNFBIREBEDIRFOEEREEZLET,

[BEZMZEFR] EHE BRMSEMRT 2 L THESEROERIIRIPEE L,
HEHBERFEN AEBZDEZEIHREROSNEMEAS R L. Zh & KM
RICWPICICAUART 21 851 T32ETH B,

K 8 & T 13 (1)Micro-Sociological Analysis (2)Exchange and
Rationality (3)Institutions and Networks (4)Race and Gender (5)
ModemityD52M b E v 72DV T DIBH E R T %,
IhEBEL T, ZEMNAERED 5 DREHNEMEDER % (2
T3, EFEOFMIBEFMARBDOLINIESRTE &,
SHAEEEFEFNCHEYHEICA - TOERTEIDONIEE LU,

[#BEFHRFR This course covers a wide range of knowledge and discussion
HWEHBERFEER about international education and development. It aims at
enhancing students’ understanding of basic knowledge and up-
to-date discussion on international education and development
towards 2030 and beyond. It will begin with mapping paradigm
shifts of international education and development before
and after WWII, after which theories of development and the
role of education in these theories will be reviewed. Then,
it will introduce key themes of international education and
development and raise discussion on these issues both in
developed countries and developing countries. In the final
stage of the course, the history of international cooperation in
education and development and newly emerging models for
education and sustainable development will be introduced and
discussed.
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[BFEFMER] The major objective of this course is to consider issues of
MEHBRFER education and development in a comparative perspective and
understand trends of research on education and development
in an Asia-Pacific context. Although Asia-Pacific region has
made a comprehensive progress in achieving SDG4 since
2015. With a rapid economic and social development, this
region is also facing unprecedented challenges, such as rise
of inequality and social exclusion at country and local levels.
In education sector, on one hand, there are increasing number
of people who can get access to schooling. On the other hand,
there are different forces formulating inclusiveness, quality and
resilience of people’ s education in this region, which have
been interpreted and analyzed through western theories
rather than by Asian thoughts. In this class, students will
be encouraged to consider and interpret education and
development in Asia-Pacific in an Asian context and Asian
methods.
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Microeco- [#FFHZRF Li Yanjun Topics covered in this course will include the theory of

nomics | REREFEN consumer choice, demand theory, producer theory, competitive
markets, public goods, externalities, general equilibrium,
etc. This course aims to foster students' comprehensive
understanding of modern microeconomics. By the end of the
course, students are expected to possess a solid knowledge
base in this field, master the essential mathematical tools for
formalizing economic concepts, and demonstrate proficiency in
conducting advanced microeconomic analyses.

Microeco- [ BZMER] Li Yanjun This course consists of two parts. Part | covers the basics

nomics I REREFEL of game theory. Part Il familiarizes students with the basic
concepts, models, and methods in information economics,
studying the effects of information asymmetries on economic
outcomes. The objective of the course is to provide the basic
microeconomic tools to be used in the analysis of problems
of resource allocation by economists working in research,
in business, or in various organizations. It includes recent
advances in the theory and aims at developing the capacity to
apply economic concepts to real-world problems.

Macroeco- [E:3:EE2iiE%)) The objective of this course is to delve into the theory of

nomics | REREFEL economic growth and elucidate the actual disparities in
growth among countries. Initially, we will sequentially present
the Solow model, the Ramsey-Cass-Koopmans model, the
Diamond model, and the new growth theory, guiding students
to comprehend the internal logic inherent in model derivation.
Subsequently, we will employ relevant literature to scrutinize
the origins of substantial variations in average incomes among
nations, aiming to assist students in grasping the underlying
reasons for these disparities.
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This course aims to enhance students' understanding of
contemporary macroeconomics, equipping them for the
composition of their graduation thesis or subsequent doctoral
studies. The course is structured into two segments: In the
initial part, we will delve into short-run fluctuations. Real
business-cycle theory and dynamic stochastic general-
equilibrium models will be introduced, providing a robust
foundation for students contemplating these aspects in
their graduation theses. The latter part aims to supplement
crucial content not covered. Through the examination of
macroeconomic papers from the last two decades and
engagement with cutting-edge literature, students will gain
insights into the evolution of current macroeconomics, fostering
comprehensive research perspectives.
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This course introduces students to the fundamentals of
econometric analysis, offering the basic knowledge and skills
necessary for conducting empirical economic research.

The focus is on essential theories of probability and statistics
commonly applied in social sciences, along with selected
topics in linear regression analysis using cross-sectional
data, as time permits. Students with no prior knowledge of
econometrics are also encouraged to join.
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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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Students will learn basic knowledge, theory and practice on
nonprofit organizations (NPOs) and social enterprises striving
to solve various social problems and to create social values.
Topics relating to organization management of NPOs are
covered including role, mission, HRM, financial management,
social capital, cross-sector partnership, social impact, DEI and
wellbeing. This course is consisted of lectures, guest speakers,
student presentations, and discussions.
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BEOEM EHE © Recent topics on solid earth science.
1 . Seismotectonics

2. Plate subduction and arc magmatism

3. Water circulation in the earth

4. Other new topics
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3. Water circulation in the earth
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H HERYIEFE I FHE [583AR] Human beings are promoting space exploration by
DNEEREA utilizing spacecraft and space vehicles to expand habitable
TEEA area in the solar system. We will give multiple views of the
=EERR space exploration with three accepts; science, engineering,
REAREERR and life.
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Yoshiaki Kanamori
Naoki Inomata

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

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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Introduction ME[EYEl5E%= Matthew Zisk In this course, we will look at the fundamental fields of
to Language WE[cgvgldrita=ssi linguistics such as phonology, morphology, syntax, typology
Sciences
(English)
SREEER ) . ) R
(338 basic understanding of the fundamental fields of linguistics and

and sociolinguistics, while focusing on the Japanese language
as a case study. The goal of this class is for students to gain a

to acquire the skills to solve simple linguistic problems.
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This course will provide participating students with foundational
principles of theoretical and applied linguistics. It will also
cover basic knowledge necessary for preparing their master’
s thesis from a broad perspective. Participating students will
acquire a basic and broad knowledge of linguistics sciences.
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Hiroyuki Eto

This course is designed (1) to provide students with a general
introduction to the theory of language and culture via a close
reading of selected chapters/papers on the relevant topics and
(2) to familiarize students with certain aspects of the history of
linguistic theory. We will look at certain theories of language
and culture including linguistic relativism with the aim of
answering the following questions:

- What is language? / What is culture?

- What are the overall view, methods, and goals suggested by

the particular theory?

- What is its historical and intellectual background?

- What is its position in the history of linguistics?

- What are its competing theories?
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Matthew Zisk

In this class, we will learn about the history of the Japanese
language from the perspective of phonology, grammar, lexicon,
writing, dialect formation and language contact. The goal
of this course is to gain a basic understanding of the major
events and developments throughout history that shaped the
Japanese language. At the same time, students taking this
course will acquire the skills necessary to conduct basic
historical linguistic research about the Japanese language and
languages in general.

[EBE LR ZRH
BB

Takumi Uchihara

This course provides an overview of how vocabulary is
learned in a second language and discusses its implications
for second language instruction and assessment. Topics
covered in this course include incidental vocabulary learning,
deliberate vocabulary learning, conditions that contribute to
vocabulary learning, and the learning and teaching of multiword
expressions. Students are expected to read an assigned
chapter from the textbook and journal articles each week to
build a basic understanding of vocabulary acquisition theories
and practices, as well as commonly used research designs and
analyses in the field.
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Hyeonjeong Jeong

This course provides an overview of how language is
represented in the brain and discusses its implications for
language education. Topics covered in this course include
speech perception, reading, lexical processing, syntax,
semantics, discourse, and bilingual language processing. The
three goals of this course are:

+ Students will be able to describe how language is
represented in the brain.

+ Students will understand basic neurological methods,
including the advantages and disadvantages of each method.
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