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18 Academic Calendar 2006 School year

2006 School year

(1st Semester)

(Spring holiday)
(Entrance Ceremony)
(1st Semester)
(Summer holiday)
(Examination Period)
(Graduation Ceremony)

(2nd Semester)

(Entrance Ceremony)
(2nd Semester)
(Winter holiday)
(Examination Period)
(Spring holiday)
(Graduation Ceremony)

2006. 4. 1 2006. 9.30
2006. 4. 1 2006. 4. 5
2006. 4. 6
2006. 4. 7 2006. 9.29
2006. 7.15 2006. 8.31
2006. 9.15 2006. 9.29
2006. 9.29
2006.10. 1 2007. 3.31
2006.10.12
2006.10. 2 2007. 2.28
2006.12.23 2007. 1. 3
2007. 2.15 2007. 2.28
2007. 3. 1 2007. 3.31
2007. 3.23

(" )(Student Seminars(Spring))
(" )(Student Seminars(Autumn))

2006. 4. 6 4.7
2006.10.12 10.13
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Department of Japanese History

Field Subject Unit Content of subject
. . . Analytical Methods and Multinational Comparative TAKAHASHI
Historical Archives A 2 Research on Ancient and Medieval Archival Materials A. Prof. Kazuki
Historical Archives B 2 Archival Research on Early Modern Japan A Prof. YAMAMOTO
Mitsumasa
Books and Records A 2 Bibliographical Study of Aristocratic Diaries and Classics Prof. YOSHIOKA
Masayuki
+ |Books and Records B 2 CrItIC?l Methods and Contents for Research in Archival Prof.  |IHARA Kesao
- Materials
'S [Modern and Contemporary 2 Collection, Arrangement, and Use of Modern A Prof HIGUCHI
g Resource Materials A and Contemporary Resource Materials i " _|Takehiko
— |Modern and Contemporary Study of Resource Materials for Popular Culture YASUDA
« . 2 Prof.
-2 Resource Materials B Tsuneo
S |Inscriptions and Written Texts Characteristics and Use of Inscriptions and Written Texts .
% from Archaeological Sites 2 from Archaeological Sites A. Prof. INITO Atsushi
% Archaeological Materials A 2 Bronze Implements in the Yayoi Period Prof :QE&:NARI
172}
o i
5 . . Ancient System and Exchanges between the North and W
©
% Archaeological Materials B 2 South from Research on Belt Ornaments Prof. |ABE Gihei
Archaeological Materials G 2 Spatial Ana.IyS|s (‘)f Structure and Function in Medieval Prof. |ONO Masatoshi
Archaeological Sites
Folklore A 2 Significance of Texts and Documents in Folk Cultures A Prof. |KOIKE Junichi
Folklore B 2 Folkloric Research on Folk Technologies A Prof. YASUMURO
Satoru
Folklore G 2 Methods of Folkloric Survey and Writing A Prof. I}\(/IOALEUO
Source Materials: Material 2 Archaeological Sites and Remains Prof.  |HIROSE Kazuo
° Culture A
£ Source Materials: Material 2 Use of Resource Materials of Material Culture with Prof UDAGAWA
'_)c: Culture B Emphasis on Artifacts " |Takehisa
w  |Source Materials: Material Corporeal Knowledge and Nature in Technology SHINOHARA
= 2 Prof.
& |Culture C Toru
< |Source Materials: Material Historical Architectural Records TAMAI Tetsu
o 2 Prof.
S Culture D o
@ Source Materials: Folk Culture A 2 Resources and Methods in Folklore Prof SHINTANI
o Takanori
- 7 —
& |Source Materials: Folk Culture B 2 Study of “Folk Belief A. Prof. $§:31NEMITSU
@ — -
.g Source Materials: Folk Culture G 2 Oral Tradition in Folklore Studies A Prof. SEKIZAWA
3 Mayumi
% Source Materials: Film 2 Significance of Film Materials and their Production Prof.  |UENO Kazuo
) - -
2 |Source Materials: Visual Images 2 Space and History of Map Materials A. Prof. |AOYAMA Hiro'o
1%
% |Source Materials: Arts and 2 Use of Visual Materials from an Art Historical Perspective A Prof. |OKUBO Jurichi
o |Crafts ) )
% Research on Exhibits of History Methods of Historical Narrative in Museums KURUSHIMA
2 2 Prof. . .
& A Hiroshi
Research on Exhibits of History Characteristics, Education, and Evaluation of History KOJIMA
2 . A. Prof. L.
B Exhibits Michihiro
+» |Analytical Research Methods A 2 Nlon-dlestructlve. Research Methods for Studying A Prof. NAGASHIMA
s Historical Materials Masaharu
_§ Analytical Research Methods B 2 I?/I?ti);;: Historical Materials through Natural Scientific A. Prof. |SAITO Tsutomu
O
17} — -
< Analytical Research Methods G 2 Newly Introduced Technologies in the Kofun Period Prof glrL]JngCJVIA
g Chronological Methods in Historical Research— Prof |IMAMURA
:é Chronological Study of Materials 2 |Fundamentals and Applications 'I\:ALIJnJeI?)
= A. Prof. L
T Shin'ichiro
< Preservation Sc'lence of 2 Analysis of Materials for Preservation Science A Prof. |SAITO Tsutomu
o |Resource Materials
5 Assembling and Digitizing Information on Historical
::- Historical Information Science A 2 Materials Prof. |ADACHI Fumio
c n B
< |istorical Information Science B 2 Graphic Information Systems (GIS) and Databases Prof NISHIMOTO

Toyohiro




Field Subject Unit Content of subject
Social History of Ancient Japan Prehistoric and Ancient Japanese Society HARUNARI
A 2 Prof. |hideki
gomal History of Ancient Japan 2 Political Structure in the Kofun Period Prof.  |HIROSE Kazuo
Social History of Ancient Japan 2 Interdisciplinary Research on the Development and Prof YOSHIOKA
C Transformation of Ancient Japanese Society " [Masayuki
g Social History of Medieval Japan 2 Judicial Institutions and Records in Medieval Japan A Prof. 'KI':ZKu/i\(:-IASHI
S
':::ﬁ Social History of Early Modern Social History of Travel YAMAMOTO
= 2 A. Prof. .
< |Japan Mitsumasa
8 |Modern and Contemporary Social Characteristics and Transformation of Contemporary HIGUCHI
I 2 . A. Prof. .
History Society Takehiko
o Re-reading the “Self-portraits of Villages” in Early KURUSHIMA
Rural Social History 2 Modern Japan from Today's Perspective Prof. Hiroshi
Urban Social History A 2 S;:_;zcterlstlcs and Transformation of Cities in Ancient A Prof. INITO Atsushi
Urban Sodial History B 2 City and Region in Late Medieval and Early Modern Japan A Prof. 'I\(Ai\:]llmi-\o
History of Technology in Ancient History of Technology in the Jomon and Yayoi Periods FUJIO
2 A. Prof. e
[Japan A Shin'ichiro
History of Technology in Ancient 2 Innovation and Development of Traditional Technology in Prof SUGIYAMA
- |[Japan B the Kofun Period " |Shinsaku
s History of Technology in Ancient 2 lntrc.Jductlon and Diffusion of Tamped—earth Technology in Prof.  |ABE Gihei
‘@ |Japan C Ancient Japan
= History of Technology in Medieval 2 Characterls.tlcs of Mefileval Technology and Technological Prof. |ONO Masatoshi
2 | Japan Exchanges in East Asia
o |History of Technology in Early 2 Characteristics of Early Modern Technology and its Prof UDAGAWA
§ Modern Japan A Historical Development " |Takehisa
2 History of Technology in Early Japanese Architectural Techniques in Early Modern East TAMAI Tetsu
> 2 ) Prof.
5 [Modern Japan B Asia o
- Materials and Techniques: Lacquerwork, Carpentry, NAGASHIMA
c ) e . A. Prof.
& [History of Arts and Crafts 2 |Metalwork, Painting, and Prints Masaharu
K A. Prof. [OKUBO Jun’ichi
2 ' '
% Environmental History 2 Formation and Transformation of the Landscape A Prof |AOYAMA Hiro'o
c
£ - - - -
S |Ecological Environmental History 2 The Relationship between Human Life and Environmental Prof NlSHlMOTO
[t Change Toyohiro
Environmental Folklore A 2 Environment and Folklore as a “Way of Living Prof 'Srl::L':lOHARA
Environmental Folklore B 2 Folklore Study of Views of Nature A. Prof. |[AMURO Satoru
Study of Transmission of Rural Regional Variation in Rural Japan SEKIZAWA
. 2 A. Prof. )
Practice A Mayumi
Study. of Transmission of Rural 2 Study of Sajik/, Guides to the Cycle of Annual Events A Prof. |KOIKE Jun'ichi
Practice B
» |Study of Transmission of Urban Study of Gestures TSUNEMITSU
3 . 2 A. Prof.
£ Practice _ : : : Toru
= Study. of Transmission of Social 2 Social Structures of Japan and East Asia Prof.  |UENO Kazuo
O |Practice
Té Study of Transmission of 2 Folkloric Research on the History of Folk Beliefs Prof SHINTANI
.b% Religious Practice A " |Takanori
© |[Study of Transmission of Communication with Deities and Spirits: Body, Behavior, MATSUO
o . . 2 A. Prof. L
Religious Practice B and Speech Ko'ichi
Study of Social Consciousness A 2 gg:;rzgsnl‘aw’ Social Codes, and Views of Social Prof. |IHARA Kesao
Study of Social Consciousness B 2 Social Consciousness in Post—war Japan Prof YASUDA
Tsuneo
Basic Seminar I (for Freshmen) 1 Research Presentation by Students All Faculty
Basic Seminar II (for 1 Research Presentation by Students All Faculty
Sophomores)
FUJIO
A Prof. |shin‘ichiro
Prof SUGIYAMA
(Material Research Methods) " |Shinsaku
Intensive Lectures A 1 Study various research methods, introduced by lecturers A Prof TAKAHASHI
¢ in different fields, to extract multifaceted information from i * |Kazuki
source materials A. Prof. |OKUBO Jun'ichi
Prof. |ADACHI Fumio
A. Prof. |SAITO Tsutomu




Field Subject Unit Content of subject
Prof. |ONO Masatoshi
Prof KURUSHIMA
(Methods of Regional Studies) "o IHiroshi
. Identify, examine, and analyze the development of regional SHINOHARA
Intensive Lectures B ! cultures in the Japanese archipelago and related regions Prof. Toru
based on actual sources TAKAHASHI
A. Prof. .
Kazuki
A. Prof. |[KOIKE Jun’ichi
KOJIMA
(What is Museum?) A Prof. | Michihiro
Intensive Lectures C 1 Study the meanings and roles of museum exhibits through Prof. K.URU'SHIMA
the actual exhibition and other museum activities Hiroshi
Assist. |SATO Yuka
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Department Of Japanese Literature

Field

Subject

Unit

Content of subject

Introduction to Print Media

During the closing years of the Tokugawa period and the
Meiji period, large numbers of men and women came to
Japan from overseas. These visitors authored accounts of
their travels, took photographs, and brought Japanese
publications and artworks with them when they returned
home. This course will use a variety of materials, including
foreign resources, to consider both the ways in which print
media influenced foreign cultures and the process by
which Japanese literature was first discovered and written
about abroad. Close reading of English-language materials
will allow us to investigate Japan during this period from a
variety of angles, and help us consider the nature of
Japanese literature and the numerous meanings it has had
in cultural history.

Prof.

Haruki i

Introduction to the Circulation of
Printed Materials

This course will explore the particular characteristics of
the circulation of printed materials within the East Asian
cultural sphere, placing particular emphasis on the
consideration of historical circumstances relating to the
movement of printed works between Japan and China. We
will address both the particular routes used and the lives
of individuals involved in transporting works along these
routes; at the same time, we will touch on early Chinese
copies of Chinese works that are now in Japanese
collections and on Chinese works that have only survived
in Japan

A.Prof.

Jie Chen

Introduction to Calligraphic
Transcription

This course will identify the unique attributes of Japan’ s
culture of calligraphic transcription and the calligraphic
texts around which it was centered. We will investigate,
from a variety of perspectives, the act of copying itself,
individuals who were involved in the act, the places where
they performed it, and finally the circulation and reception
of the calligraphic text they produced.

A.Prof.

Takeo Ogawa

Introduction to Early Print Culture

This course will aim to identify the unique attributes of
pre—modern print culture in Japan by examining various
aspects of this culture—and the early moveable type
(kokatsuji) and woodblock (seihan) editions around which
it was centered—including authors, publishers, circulation,
and readers.

Prof.

Jyun Suzuki

Introduction to Late Print Culture

This course will identify the unique attributes of modern
print culture, focusing on various aspects of printing from
the Meiji period on, including the introduction of Western
printing technologies, the emergence of modern media,
legal restrictions on publishing activities, and the formation
of modern genres and readers. We will also consider the
cultural status of contemporary media, in particular that of
digital information.

Prof.

Keiichi
Tanikawa

This course will identify the unique attributes of modern
print culture, focusing on various aspects of printing from
the Meiji period on, including the introduction of Western
printing technologies, the emergence of modern media,
publishing activities, advertisement culture, and the
formation and development of modern genres and readers.
We will also consider the cultural status of contemporary
media, in particular that of digital information.

A.Prof.

Sumi Aota

Introduction to Resource
Accumulation

By investigating the history of basic research materials
that were created by accumulating cultural materials of
many types—including various published series and the
libraries and records of schools, temples, shrines, daimyg
houses, and wealthy families—we will explore the
emergence, maintenance, structure, and decline of cultural
networks centered around printed materials. We will also
consider the potentialitiess of digital archives as a means

of accumulating resources in the future.

Prof.

Minoru
Takahashi




Field

Subject

Unit

Content of subject

Introduction to Textual
Formations

Through the collection and comparison of variant texts
of a single particular work, we will work to acquire a grasp
of the differences among and characteristics of these
variants, and thus to consider the meaning of the
formations of texts, textual lineages, textual reception, and
the confusion and transformation of texts.

A.Prof.

Tetsuya Ito

Introduction to Stylistic
Formations

In this course, we will explore the expressive
characteristics of particular works or groups of works by
analyzing differences in written styles and trends current
in particular periods, as well as by looking closely at
restrictions placed upon writing by various systems or by
society as a whole, by the gap between conceptions of
what is elegant and what is vulgar, conflicts between ideas
of Japanese and Chinese, and so on.

Prof.

Yasuo
Nakamura

Introduction to the Formation of
Works (Pre—Medieval)

This course will consider works of literature produced
prior to the medieval (chisei) period, when the culture of
calligraphic transcription was still in full sway, asking why
and how these works were produced, looking at factors
such as historical trends during the time in which the
works were produced, the circumstances of their creation,
their authors, and the roles played by cultural hierarchies.
We will aim to clarify the structure, characteristics, motifs,
social position, and cultural meaning of the works we

Prof.

Kumiko Tabuchi

Introduction to the Formation of
Works (From the Tokugawa Period
Onward)

This course will consider works of literature produced
from the Tokugawa period onward, after the rise of print
culture, asking why and how these works were produced,
looking at factors such as historical trends during the time
in which these works were produced, the process by which
they were created, their authors, publishing culture, and
genres. We will aim to clarify the structure, characteristics,
motifs, social position, and cultural meaning of the works
we consider.

Prof.

Yoji Otaka

Introduction to the Reception of
Works

This course will investigate the ways in which literary
works have been read, received, and positioned in the
literary canon. Adopting a perspective rooted in cultural
history, we will focus on specific elements of the reception
of the works we consider, including readership, literary
influence, circulation, transcription, citation, and

A.Prof.

Masayoshi Kato

Introduction to Literary Thought
(Pre-Medieval)

This course will analyze the particular characteristics of
literary thought in Japan prior to the medieval (chisei)
period. We will direct our attention to various types of
discourse and thought, among them criticism, academic
research, theory, and literary histories, remaining attuned
to the broad cultural trends of the periods we address,
including the roles played by Buddhism, Shinto, and
Confucianism.

Prof.

Makoto
Yamazaki

This course will consider the particular characteristics of
literary thought in the medieval period. Remaining sensitive
to the cultural climate of the period we will be looking at,
we will examine resources including annotated texts
(Buddhist, Shinto, etc.), Muromachi tales, haikai and renga
texts, and visual materials.

A.Prof.

Maori Saito

Introduction to Literary Thought
(From the Tokugawa Period
Onward)

This course will analyze the particular characteristics of
literary thought in Japan from the Tokugawa period
onward. We will direct our attention to various types of
discourse and thought, among them criticism, academic
research, theory, and literary histories, remaining attuned
to the broad cultural trends of the periods we address,
including the roles played by Buddhism, Nativism,
Confucianism, and Western thought

Prof.

Jyun Suzuki

Introduction to the Art of
Literature

In this course, we will examine visual materials included
in illustrated books, ukiyo—e, and other genres, identifying
elements that derive from dramatic forms such as noh,
kyogen, jeruri, and kabuki, and working to understand their
social and literary meaning.

Prof.

Noriko
Takahashi
(Yamashita)




Field

Subject

Unit

Content of subject

Introduction to Literary

Communities

This course will aim to clarify the particular
characteristics of the communities that formed the basis
for literary and artistic production in Japan. We will look
closely and from many angles at a variety of different
communities, including poetic circles, workshops, temples,
theaters, court society, daimye houses, particular
societies, and literary circles.

Prof.

Kyozo Takei

Introduction to Literature and

Society

This course will explore the interrelationship between
literary works and various historical and societal
conditions that govern people’ s lives, including social
status, society, systems, regions, politics, and economics.

Prof.

Kazuo Otomo

Introduction to Literature as

Information

This course will explore the potentialities of a cultural
science based in information studies in the context of an
advanced information society by considering appropriate
methods of informatizing various literary resources,
including literary works, newspapers, magazines,
dictionaries, and picture scrolls.

Prof.

Hisashi
Yasunaga

Introduction to Printed Materials
as Information

Through detailed consideration of a variety of specific
printed materials, this course will aim to develop an
understanding of how to read in a holistic manner the
information that printed materials offer in different ways
through their diverse components, including such features
as book design, calligraphic style, typeface, colophons,
printing format, features of carving in woodblocks,
publishing information, and so on.

A.Prof.

Hiroshi Ochiai

Introduction to Documents as

Information

This course will offer a scientific approach to the
preservation and academic use of records, documents, and
other resources that have been transmitted together with
literary works, as well as clarify the forms, means of
transmission, content, and historical characteristics of
these resources.

In this course, we will consider the informational nature
of documents of many different human activities within the
historical contexts that produced them, simultaneously
looking at the processes by which these documents have
been passed down as historical materials through the ages.
We will link the records we examine to the groups that
produced them, and also pay attention to the structural
characteristics of documents as information.

Prof.

Masahito Ando

In this course, we will examine and compare documents
from Japan and various foreign countries, conducting
analyses of the content of the documents we look at and
linking this content to the particular character of the both
ages that produced them and of those repsonsible for
their production.

A.Prof.

Koichi
Watanabe
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Department of Structural Molecular Science

Field Subject Unit Content of subject
The structures and reactions of molecules are Prof Shigeru Nagase
systematically understood based on fundamental equations ’ € &
Fundamental Theory of 2 of quantum mechanics. In addition, the dynamic behaviors Prof Susumu
Molecular Structures of molecules and molecular assemblies are investigated and ol Okazaki
analyzed with the aid of computer simulations. Katsuyuki
A.Prof.
Nobusada
How to devel i t i thod h N
ow to develop various spectroscopic methods such as Prof  |Hiromi Okamoto
laser spectroscopy, nonlinear and time-resolved
. spectroscopy and microscopic methods, for investigation of Yasuhiro
Advanced Structural Chemistry 2 . . Prof. .
dynamic structures of molecules and molecular assemblies, Oshima
and how to apply those methods for control of .
functionalities of materials. AProf. |Takeaki Ozawa
Structures and functionalities of atoms, molecules, and their L
. . . . Prof.  [Nobuyuki Nishi
assemblies are elucidated on the basis of electronic
. . . structures of the respective systems. We learn the )
Basic Electronic Chemistry 2 P v N A.Prof. [Tohshi Nagata
methods of preparation and characterization of
nanoclusters and nanoparticles, nano—size molecules, and AProf Tatsuya
metallic compounds with fuctions of catalitic activities and POl rsukuda
Synchrotron radiation induced etching and application to .
; e . Prof. [Tuneo Urisu
biosensors. Synchrotron radiation based analysis of the
electrical structure, optical properties, and excited state Kouichiro
) ' ' A.Prof. .
Vacuum UV Spectroscopy 2 dynamics of molecules, clustors and fullerene. Synchrotron Mitsuke
diation based lysis of th lid ducti hni
radiation based analysis of the solid conduction mechnism AProf |Shinichi Kimura
using photoelectron spectroscopy and infrared
We introduce the solid state properties of functional .
molecular conductors or thin films studied by menas of Prof. |Kyuya Yakushi
Solid state chemistry 2 |infrared and Raman spectroscopy, reflection spectroscopy, -
x—ray diffraction, scanning probe miscroscope, and electron Prof. Toshihiko
microscope. Yokoyama
Measurements of chemical/physical properties, molecular Prof Shigetoshi
designs, and structure analyses of functional and biological " |Aono
Applied Molecular Science 2 materlalls, by.u3|r.1g various kinds of researc‘:h techniques AProf. Toshlyasu
over wide scientific fields as organic chemistry, Suzuki
biochemistry, and solld.state physics that are closely AProf. |Donglin Jiang
related to molecular science.
The aim of this course is to explore chemical and physical .
properties of metal complexes as a function of metal and Prof.  |Koji Tanaka
Synthetic coordination chemistry| 2 |ligand oxidation states. For example, an aqua complex
having a redox—active ligand allows isolation of an oxyl AProf Hiroyuki
radical species, which could be used as an oxidant. Kawaguchi
Discussion, experimental instructions, and/or theoretical
. studies for the student to perform the individual
Exercise on Structual Molecular . . )
; 2 |fundamental and applied research in the field of structural
Science Ia-1Ib . ; . . .
molecular science. This program is provided by appropriate
teaching stuffs based on the research subject of the
Discussion, experimental instructions, and/or theoretical
E . s I Mol | studies for the student to perform the individual
ngrmse oIr[1 t;;;ctua olecular 4 |fundamental and applied research in the field of structural
cience molecular science. This program is provided by appropriate
teaching stuffs based on the research subject of the
Small size seminar to gain scientific knowledge, competence
for scientific consideration, discussion, and research
Seminar on Structual Molecular 2 formance, and original scientific conceptions in the field of

Science Ia*Ib

fundamental and applied structural molecular science. This
program is provided by appropriate teaching stuffs based on
the research subject of the individual student.




Field

Subject

Unit

Content of subject

Seminar on Structual Molecular
Science I~V

Small size seminar to gain scientific knowledge, competence
for scientific consideration, discussion, and research
formance, and original scientific conceptions in the field of
fundamental and applied structural molecular science. This
program is provided by appropriate teaching stuffs based on
the research subject of the individual student.

Molecular science seminar

This course introduces the recent results and the future
prospects of the research field of molecular science.

English for scientific research

The principal aim of this course is to improve academic
reading, acadimic writing, listenig, and speaking in English for
scientific research.




HESFHIFERREN AR

55 BERE By BEMBONE BuHE
- AFMAF AL OB FREERELEC. & _
i FEAFEACHRRR FHRODTRERRORR | & B \WHR S
B |MehEs TEBER 2 |MEBEREHRT S, BROLFEROBRLARES
%m FHEFEADICRAOMEEZMERNRET S, s (%@ e
DFOEENZFOHEEELEDESICEARLTWS I E. B 2 I BA
2 4t b2, £ MEREORBANSHELNICT
22 el 2 |%. BigiE |E s
BigiE |EH B2
ATFOLFERER S ML OBE. BEEEERT 50 -
30— , |Ei% mEBEED RSV TnLA~ | K B |RE RE
| OERAQTHENSEE Tihd, HIBBEBEFME b L mm
" DILZE RS EEEEHT 5. =
W g MEOBTREDBERE (10 "HREELT) EILEXT
IR EEBELHHT-O0RBLRHORA. LM | % 8 |x& BA
33_\: @J BRREHHZ-HFIHRIL SEBELEFREVAAFTIVIRDEREIZDONTHESR
o 2 5 2 7%
% BB PR B
%gﬁggﬁlﬁ@ﬁkxuﬁ'@ﬁﬁ%%%(D-"f—s ﬁ&%‘j‘j‘t) #& *—, I]\*’ 1§1§
(kVFT-I-RBET 55 F D% ERE- BEE- LB = M 1R
o+ S AFSURDRBALAALZ RIS DFIE, Bi/ ILRE B .
O ik 2 |Fol-EREE bR RS -ESERT EQMRT | DHIE (BK EA
R KESL.
BigiE (=) B%
L—F—T%. RILOFA=HR. ADERE. 2D -
i ERAE, R, ENROBTRICE SRS (Coon | A B (MR B
A w IS I = _ v_f“ < = E sk _
ﬁ ety 2 glil/ﬁ&%TfE\gEH%?D H—E) T THER T % i3 |k =5
Bi%iE | % 40
FILCATEAAERRIC. A TERBARDORRE - :
" LETWE. (2) Bk BE AOTE- ETEeE0R | o =& MBS
H"E NFEESKS 2 ithE. Q) BEREFYHEOEBKICOLTEDRT S, % 2 |TE w8
R
BigiE |k BA
BEATHEOER SANECA T8 AFRED
BEQREXTO-OOHENR. RREE . BRE -
RS FRSEE La- Ib 2 |BHE, EREREOUEFREEABIIGL TSR it
EAPLEL>TERT 5. =
BEATHEOER SANECH T8 AFRED
BEQREXATO-OOHENR. RREE . BRE suE
RN FREET I~V 4 |BRE. BEREREOHBEHEIELTITHLTE LK SHE
e EAPLEL>TERT 5. =
BN THEREIh T SRR~ EBNLAE. 25
N, BEASSIIMBINFE HER ST DD ARIS
£BEIF—, ERFREDABRRIEEABIRHLT )
RS THEEE o 1h , [BUBASPOLLETEET 5. o

SR




2% REHE B REMBONE FEEE =]
WERESD FRIZFMEEICE TR~ ERMNTME, 25
A, BRASHICITRBIMEB N EES-H DD AHIC
£2t3F—, ERFREDHUARRIEHAIHFIIHLT ~
HEE T RISEE [~V 4 |BHEBESROLLEOTRET B, éﬁﬁ%
DFRZICBISIREMDHAREE. S FRZOHRE
DFREEIF— 1 [FEAOBRELEITOVT BEVHARSBENSBNT
60
DFHFREDHARRFEDORIBEGHE X DHAE. 1F
FlEs g sE 2 |X.EEICFIHOERGE . SHGEMERICHEYT

SERMBFRBEZST.




Department of Functional Molecular Science

Field Subject Unit Content of subject
This class deals with theoretical and computational Prof. |Shini Sai
; i rof. inji Saito
Theoretical/Computational ‘aspecfcs of molecular.functlo.ns in gondensed phase, .
. 2 |including iopolymers in solutions, via molecular dynamics
Study of Molecular Functions . . . .
simulation and electronic structure calculation. AProf. |Akihiro Morita
Relat!onshlp b‘e"cv.veen ‘molectflar structures and t‘helr Prof. |Takuji Ogawa
functional activities will be discussed from the view
Structural chemistry 2 |points of organic chemistry, biological chemistry, and AProf. |Hiroshi Fujii
physical chemistry. )
Katsuyuki
A.Prof. e
Nishimura
Molecular structures and functions of complex catalysts, Prof Yasuhiro
. in particular transition metal complexes, will be * [Uozumi
Complex Catalysis 2 . .
overviewed to understand catalytic molecular L .
. A.Prof. |Hidehiro Sakurai
transformations.
Lecture on principles of direct observation and control of
ultrafast quantum dynamics of matter (in femto— and Prof. |Kenji Omori
Excited State Dynamics of attosecond time scale) by using light, recent
Molecules *Molecular Energy 2 |experimental trials in the relevant field, and the basics of
Transformation magnetic resonance and electron spin dynamics. Toshikazu
A.Prof.
Nakamura
Multiple excitation/de—excitation and photodissociation Prof Nobuhiro
dynamics of molecules by using intense and brilliant soft ror. Ogawa
X-ray and vacuum ultraviolet light from laser and o
Photochemistry 2 |synchrotron radiation, and control of photochemical AProf. |Eiji Sigemasa
reaction. Experimental methods using ultra short pulse ) )
and theoretical methods based on quantum chemistry AProf |Akiyoshi
are included. Hisikawa
Laser technologies, photo—electronics, photo—material )
aser technologies, photo-electronics, photo-material Prof.  |Masahiro Kato
science, basic knowledges of optics and electromagnetic
Photo-physics o [radiation from relativistic electron beams (synchrotron Prof Yoshiyasu
radiation, free electron lasers) will be described. * [Matsumoto
A.Prof. |Takunori Taira
In this lecture, one of the following topics will be Prof Hayao
delivered : (1) Development and physical properties of " |Kobayashi
Molecular Assemblies 2 molecular conductors, (2) Equilibrium and non—equilibrium Prof Fumio Hirata
statistical thermodynamics of liquid and (3) Quantum '
theory of molecular solids. AProf. |Kenji Yonemitsu
Discussion, experimental instructions, and/or theoretical
. . studies for the student to perform the individual
Exercise on Functional . . )
. 2 |fundamental and applied research in the field of
Molecular Science Ia = Ib . . . . .
functional molecular science. This program is provided
by appropriate teaching stuffs based on the research
Discussion, experimental instructions, and/or theoretical
. . studies for the student to perform the individual
Exercise on Functional . . .
. 4 |fundamental and applied research in the field of
Molecular Science I ~V ) ) . . .
functional molecular science. This program is provided
by appropriate teaching stuffs based on the research
Small size seminar to gain scientific knowledge,
competence for scientific consideration, discussion, and
research performance, and origina scientific conceptions
Seminar on Functional Molecular 2 in the field of fundamental and applied functional

Science ITa-Ib

molecular science. This program is provided by
appropriate teaching stuffs molecular science. This
program is provided by appropriate teaching stuffs based
on the research subject of the individual student.




Field

Subject

Unit

Content of subject

Seminar on Functional Molecular
Science I~V

Small size seminar to gain scientific knowledge,
competence for scientific consideration, discussion, and
research performance, and origina scientific conceptions
in the field of fundamental and applied functional
molecular science. This program is provided by
appropriate teaching stuffs molecular science. This
program is provided by appropriate teaching stuffs based
on the research subject of the individual student.

Molecular science seminar

This course introduces the recent results and the future
prospects of the research field of molecular science.

English for scientific research

The principal aim of this course is to improve academic
reading, acadimic writing, listenig, and speaking in English
for scientific research.
















Department of Astronomical Science

Field Subject Unit Content of subject
. . A principle of optical and infrared telescopes is presented
[I[‘terdUCt'on to Optical/Infrared 2 [as well as the basics of observation such as spectroscopy |H. KarojiM. Yoshida
elescope and photometry.
Basics of optics are lectured. Topics will be aberration,
and the methods to evaluate a optical system. ) ) )
. . S. Hayashi, K. Sekiguchi,
Introduction to Optics 2 and T, Sasaki
) . Principles of various detectors in optical and infrared
Optical/Infrared Observation 5 |observations are lectured. Y. Kobayashi, H. Takami

Instruments

An overview the present status of observational

Optical/Infrared Astronomy | 2 |astronomy is presented for various astronomical objects M. lye, T. Usuda
in the hierarchy.
Current methods of optical observation of stars are
lectured as well as the methodology to know the physical

Optical/Infrared Astronomy || 2 |quantities of stars. K.Noguchi,H.Ando,Y. Takeda
Lecture on interstellar matter and star formation process.

Optical/Infrared Astronomy IlI 2 M. Hayashi, M. Tamura
Lecture on galactic astronomy, especially on the
observational aspects of galaxies and the relation to their N, Ari T Yamada T

Optical/Infrared Astronomy IV 2 |physical state. We will discuss the problem both from . rimoto, T. Yamada, T.
observation and theory. Kodama

) Lecture on objects of solar system. Observational W b

Optical/Infrared Astronomy V 2 |methods to obtain physical quantities are lectured. - Watanabe
Lecture on the precision measurement using

Precision Measurement Method 2 [interferometry. N. Goda, S. Kawamura
Seminar on the optical/infrared astronomy.

Optical/Infrared Astronomy 2 Staff of optical/infrared

Seminar | astronomy group
Seminar on the optical/infrared astronomy.

Optical/Infrared Astronomy 2 Staff of optical/infrared

Seminar Il astronomy group
Lecture on the principle of radio telescope, the design

Introduction to Radio Telescope 2 |and production, and basics of its control. N. Kawaguchi, S. Ukita

) ) ) Lecture on radio receivers, which includes low-
Introduction to Radio Observation |, |temperature techniques and digital processing. Y. Chikada. Y. Sekimoto
System ' v
ducti ¢ Lecture on principles of various detectors in radio

Introduction to Instruments o > |observations. T. Noguchi, H. Matsuo

Radio Astronomy
Lecture on an overview of the present status of

Radio Astronomy | 2 |observational astronomy in radio wavelengths for various |R. Kawabe
astronomical objects in the hierarchy.
Lecture on an overview of the present status of

Radio Astronomy |l 2 |observational astronomy in radio wavelengths for various |M. Tsuboi

astronomical objects in the hierarchy.




Field Subject Unit Content of subject
Lecture on interstellar matter. Observation of interstellar
Radio Astronomy Il 2 |clouds and methods to obtain their physical quantities are |K. Tatematsu, S. Deguchi
lectured.
Lecture on observational aspects of galaxies, which
Radio Astronomy IV 2 |includes the physical state of galaxies, evolution and S. Okumura, S. Sakamoto
formation of galaxies.
) Lecture on radio observation of our Sun, which includes . .
Radio Astronomy V 2 |the radio interferometry and data reduction. K. Shibazaki
Principle of radio interferometers, necessary
Radio Interferometry 2 |observational technology and methods of data reduction [N, Kawano, K. Morita
are lectured.
Lecture on Very-Long-Baseline-Interferometer.
Radio Astronomy Special Lecture 2 |Principles and methods of data reduction are lectured. S. Manabe, H. Hanada
Seminar on radio observation and its instruments.
Radio Astronomy Seminar | 2 Staff of radio astronomy
group
Seminar on radio observation and its instruments.
Radio Astronomy Seminar || 2 Staff of radio astronomy
group
Lecture on the general relativity.
General Relativity 2 M.-K. Fujimoto, N. ugiyama,
S. Kawamura
Basics of celestial mechanics, fundamental points of
Gravitational Dynamical System | o |dynamical system, orbits of celestial bodies are lectured. (4 Yoshida, K. Tanikawa
o ) Spin motion of celestial bodies, perturbation theory and .
Gravitational Dynamical System Il [ 2 humerical method of dynamical system are lectured. T. Fukushima
Spin motion and deformation of planets are lectured
Solar System Astronomy 2 [pased on geophysical methods. T. Sato, S. Sasaki
Based on the interior structure of stars, generation of
Nuclear Astrophysics 2 |heavy elements and stellar evolution in extreme T. Kajino
circumstances are lectured.
) Interior structures of our sun and stars and their .
Solar/Stellar Physics 2 |evolution are lectured. T. Sekii
Surface activity and atmospheric structure of our sun and
Cosmic Plasma Physics | 2 |other stars are lectured. T. Sakurai, Y. Hanaoka
Observations of the structure of stellar atmosphere by
Cosmic Plasma Physics I 2 |UV, X-ray, and radio wavelengths are lectured. T. Watanabe, K. Shibazaki
Current understandings of cosmology are lectured
Astrophysics | o |including large-scale structure of the universe and N. Sugiyama, T. Kajino
generation of chemical elements.
Stellar system, structure and evolution of galaxies are
Astrophysics I 2 [lectured. K. Tomisaka, K. Wada
Lecture on interstellar matter, planetary systems and star
Astrophysics Il 2 [formation. S.Miyama, K. Tanikawa




Field Subject Unit Content of subject
Lecture on astronomical data reduction, which includes
Astronomical Data Reduction | 2 |image processing method and its software. M. Ohishi, K. Morita
Lecture on data archive for observation data and
astronomical database.
. . Y. Mizumoto, S. Ichikawa,
Astronomical Data Reduction I 2 T Takada
Brief overview on numerical method and introduction to
Introduction to Numerical Method 2 |numerical method of partial differential equations are K. Tomisaka, K. Wada
lectured.
Lecture on method of simulation for various researches of
Simulation Astronomy 2 |astronomy. K. Tomisaka, K. Wada
Based on various examples of astronomy, the way of
Public Outreach 2 |research outcomes to contribute to the public (public H. Agata
outreach) is lectured.
Seminar on database astronomy, solar/cosmic plasma,
Common Basic Astronomies 5 and theoretical astronomy. Staff of common basic
Seminar | astronomies group
Seminar on database astronomy, solar/cosmic plasma,
Common Basic Astronomies ) and theoretical astronomy. Staff of common basic
Seminar Il astronomies group
Introduction to Astronomical Principles of observational instruments for various )
Instruments 2 |wavelengths are lectured from the physical basics. Y. Sekimoto
Colloguium on contemporary astronomy. Graduate
Colloguium | [mandatory] 2 |students present progress of their own research and/or  |All the staff
of their fields. (2nd vear)
Colloguium on contemporary astronomy. Graduate
Colloguium Il [mandatory] 2 |students present progress of their own research and/or |All the staff
of their fields. (3rd year)
Colloguium on contemporary astronomy. Graduate
Colloquium Hll [manaatory] 2 |students present progress of their own research and/or |All the staff
of their fields. (4th year)
Colloguium on contemporary astronomy. Graduate
Collogquium 1V [mandatory] 2 |students present progress of their own research and/or  [All the staff
of their fields. (5th year)
Seminar on basic astronomy textbooks. (First semester of
1st year)
Basic Seminar | [choose one from
4 B C] 2 All the staff
Seminar on basic astronomy textbooks. (Second semester
of 1st year)
Basic Seminar Il [choose one
from A B, C] 2 All the staff
o Seminar on current progress of astronomical sciences
Interdisciplinary Research | 4 (3rd and 4th years). All the staff
o Seminar on current progress of astronomical sciences
Interdisciplinary Research | 2 |(4th year). All the staff
This corresponds to a Master Thesis. Graduate students
Progress Report [mandatory] 6 All the staff

are asked also to have oral presentations. (2nd year)




Field Subject Unit Content of subject
] ] Experiment of observation at observatory.
Observation Experiment | A 2 All the staff
) ) Experiment of observation at observatory.
Observation Experiment | B 2 All the staff
) ) Experiment of observation at observatory.
Observation Experiment | C 2 All the staff
) ) Experiment of observation at observatory.
Observation Experiment | D 2 All the staff
) ) Experiment of observation at observatory.
Observation Experiment A 1 All the staff
] ] Experiment of observation at observatory.
Observation Experiment B 1 All the staff
) ) Experiment of observation at observatory.
Observation Experiment C 1 All the staff
] ] Experiment of observation at observatory.
Observation Experiment D 1 All the staff
Lecture by visiting professors of National Astronomical
Special Lecture | 2 |Observatory. A specific research area of astronomy is Visiting professor
overviewed.
Lecture by visiting professors of National Astronomical
Special Lecture || 2 |Observatory. A specific research area of astronomy is Visiting professor
overviewed.
Lecture by visiting professors of National Astronomical
Special Lecture Il 2 |Observatory. A specific research area of astronomy is Visiting professor
overviewed.
Lecture by visiting professors of National Astronomical
Special Lecture IV 2 |Observatory. A specific research area of astronomy is Visiting professor

overviewed.

Diagonal and underline [mandatory]means graduate students of astronomy department must take these,
Diagonal [choose one] means graduate students of astoronomy department must choose one from a list.
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Department of Fusion Science

Field

Subject

Unit

Content of subject

Device system / Research operation / Plasma heating / Diagnostics / Plasma simulation / Particle simulation / Magneto hydrodynamic simulation

Review of Fusion Science and
Technology

The lecture is an introduction to the plasma research for
nuclear fusion. The reviews are given on the elementary
physics to understand plasma and on phenomena in
magnetically confined plasmas. The present status of
nuclear fusion research will be addressed with its history.

A.Prof.

Akihide Fujisawa

Advanced Lecture on Fusion
Science and Technology

Fundamental plasma physics is lectured for fusion
plasmas on the topics of pressure equilibrium and MHD
stability analysis. Their applications to confinement
devices are explained. Plasma-wave interaction and
stability analysis of plasmas with energetic beams are
addressed for fusion plasmas.

Prof.

Shoichi Okamura

Fundamentals on Plasma
Experiments

As fundamentals to carry out plasma experiments,
introductive lectures of plasma production and control,
heating, diagnostics, power supply, vacuum technology,
electric signal and data processing and safety are given
for high-temperature experiments. Practical exercises
are also executed.

Prof.

Shigeru Morita

Fusion Reactor System

A composition of fusion reactor is overviewed. Basic
confinement principle and performance, and structure of
components are addressed with regard to
electromagnetic forces and heat load. Basics to
understand methodoloay of optimization of a fusion

Prof.

Nobuyoshi Oyabu

Overview of Fusion Reactor
Engineering

Characteristics and specification of major elements of
fusion reactor are overviewed for superconducting
magnets, first wall and supporting structures.
Superconducitng materials and cryogentic properties of
superconducting magnets and irradiation effect of
neutrons on wall and structure are also addressed.

Prof.

Toshiyuki Mito

Fundamentals on High-
Temperature Plasma Control

Control of high-temperature plasmas are overviewed with
basics of physical understandings of magnetic
confinement and characteristics of burning plasmas.
Basic properties of plasmas in a various confinement
systems are also addresed in both experimental and

Prof.

Hiroshi Yamada

Physical Properties of High-
Temperature Plasmas

Behaviors of high-temperature plasmas in experimental
research devices come from mutual-interactions among
physical processes in various hierarchies characterized
by inherent space-time scales. In this lecture, theoretical
models including MHD, extended MHD, two-fluid, Vlasov
fluid etc., related numerical methods, and the related

results are explained, in order to understand the
thearetical framework

Prof.

Noriyoshi Nakajima

Overview of Plasma Heating

A variety of plasma heating such as waves in a wide
range of frequency, fast neutral particle injection and
adiabatic compression are overviewed. Their basics
including collision theory of charged particles, plasma
wave theory, energy transfer processes between bulk
plasma, and wave and high energetic particles are

Prof.

Yasuhiko Takeiri

Overview of Plasma Diagnostics

Basic principles and applications of plasma diagnostics
are reviewed in focus on spectroscopy, radiation
mesurements and active methods using electromagnetic
wave and particle beams.

Prof.

Katsumi Ida

Lecture on Material Engineering
with Plasma

Basic processes of plasma-material interactions, material
refinement and working, development of new materials
using plasma are reviewed. Creation of advanced
materials using microwaves and particle beams is

Prof.

Takeo Muroga

Lecture on Material Science and
Simulation

Solid state physics as the basis of computer simulations
for new material development is reviewed. Advanced
numerial simulation techniques such as molecular
dynamics and parallel computation are addressed.

A.Prof.

Motohiko Tanaka

Advanced Lecture on Simulation
Science

Nonlinear phenomena of open and non-equilibrium system
are reviewed with discussion of self-organization
phenomena. Prospects of simulation science for new
scientific invention are discussed.

Prof.

Takaya Hayashi




Field Subject Unit Content of subject
Various collective phenomena in plasmas are described
based on both fluid and kinetic models. Theoretical
Advanced Lecture on Plasma methods are explained to analyze phenomena such as .
Physics | 2 |collisions, diffusion, equilibrium, stability, kinetic effects | T roF  [Hideo Sugama
and nonlinear phenomena in plasmas.
Fundamental phenomena of interaction between plasma
and plasma-facing wall is explained. Basic characteristics
ﬁﬁva_n ced Lecture on Plasma 2 |of plasma and collisions between particles are described, | A.Prof. [Yukihiro Tomita
ysics Il LN : - .
which is applied to phenomena at the peripheral region of
confined plasma.
Elementary processes which are important to study
Lecture on Fundamental plasma modelling and plasma diagnostics for fusion are
Processes in Plasma 2 explained. Applications of atomic and molecular Prof. | Takako Kato
processes to fusion plasmas are also described.
Numerical methods for simulating a variety of plasma
Overview of Plasma Simulation o |Pehaviors by means of kinetic or fluid models are A.Prof. [Tomohiko Watanabe
described along with their features and limitations.
Discussion of numerical error in simulation is also given.
Fusion plasma science exercise 2 Exercises of experimental, theoretical and simulation
1A science are given by advisering professors and other
Fusion plasma science > [teachers. Discussions on the processes and results of
exercise research are guided which are necessary to complete
Fusion plasma science exercise 4 |educational course.
Fusion plasma science exercise 4
Fusion plasma science exercise 4
Fusion plasma science 4
exercise
Fusion plasma science 2 Seminar is organized for small number of students on
investigation 1A fusion plasma science. Basic scientific knowledge,
Fusion plasma science 2 intelligence and flexibility are trained for the basis of
investigation original research. Teachers in the same research field as
Fusion plasma science 4 students lead seminar as core members.
investigation
Fusion plasma science 4
investigation
Fusion plasma science 4 All teachers
investigation
Fusion plasma science 4
investigation
Exercise of scientific paper 2 Fundamentals of scientific understanding and English
analysis |1A reading ability are improved through group reading of
Exercise of scientific paper 2 important papers in fusion plasma science. Practical
analysis ability of writing scientific paper is also improved.
Exercise of scientific paper 4
analysis
Exercise of scientific paper 4
analysis
Exercise of scientific paper 4
analysis
Exercise of scientific paper 4
analysis
Learn latest informations on research activities by
Fusion plasma science seminar 2 attending colloquiums on fusion plasma sciences. Improve

student's ability of preparing and talking in the
presentation by practicing by themselves.
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Department of Space and Astronautical Science

Field

Subject Unit Content of subject

Fundamental methods of mission analysis and design for
space-science experiments are lectured from the

Space Obsevation Science 2 understanding of background physics and its methods. ApProf|Tsuneo ki
Basic theories and technologies for the space system Prof Takamasa
including the rockets, the satellites, the spaceships,the Yamagami

o |space exploration robots and the scientific balloons will be AProf |Takashi Kubota

Space Systems Engineering | . > -
P y g g lectured, and their applications, current subjects and

future prospects will be discussed.

A.Prof

Yoshitaka Saito

A.Prof |Shujiro Sawai
Mission analysis and design for the space science and
exploration, including astrodynamics,orbit design, attitude Takashi
control, and launch vehicle/spacecraft systems design Prof Nakajima
Space Systems Engineering |l 2 |are lectured. prof  |Yasuhiro Morita
Hiroshi
Aprof Yamakawa
The orbit calculation and the orbit determination of solar
system bodies and man-made space probes (artificial AProf |Takaji Kato
satellites and spacecraft) are lectured. Various dynamical
Space Systems Engineering Ill o |[features are known for solar system bodies. The origins of
such features and the methods of analysis will be
iscussed. As for the man-made space probes, the basic AProf |Makoto
knowledges and methods for the orbit determination will Yoshikawa
he disciicsed
Space power systems and subsystems including power Prof |Susumu Sasaki

generation, storage, transmission, and management are AProf |Yosnitsugu
Space Systems Engineering IV 2 |lectured. The lecture covers basic and advanced power ' Qona
technologies, and future space energy systems for Solar AProf |Koii Tanak
Power Satellite and planetary exploration mission. Fro 01 Tanaka
Understanding the space environment around the Earth is Prof. [Takeo Kosugi

of crucial importance for developing human activity in and

] ) usage of space. Basic points of solar-terrestrial physics AProf |Taro Sakao
Space Environment Physics 2 |are thoroughly reviewed from this viewpoint, with special
attention paid to solar magnetic activity and its influence f Toshifumi
on the terrestrial magnetosphere. A.prof. Shimizu
Space environments provide new and useful experimental Prof. |Noriaki Ishioka

conditions for various fields of sciences. The objective of

- h f Prof  |Shin-ichi Yoda

the series of lectures is to learn the properties of space )
Space Biology and Microgravity environments (microgravity, vacuum, radiation, etc.) and A.prof. Zl;ko _|”|at0”_“
Sciences 2 |to under_stand Fhe eﬁepts of these pn_b|o|og|cal process Aprof. emi Izumi-

or materials science with the description of space Kurotani

experiments performed before. There will be some hours | Aprof. [G<EV

for the students to discuss the potential utilization of . .

space environments for basic and applied sciences. Aprof. |Satoshi Adachi

The lecture gives an introduction to basic observational

astronomy, instrumentation and principle of data analysis.
Introduction to Space Astronomy 2 |The lecture also gives our current knowledge of star and A.Prof |Hirokazu Kataza

planet formation from space astronomy and other

observational studies.

Give a lecture on various high-energy phenomena

revealed through X-ray and Gamma-ray observations

from satellites, and study the background physics behind Tadayasu
Space Astronomy | 2 |the phenomena.Also given is a lecture on the principle Prof |50tani

and the actual configuration of X-ray and Gamma-ray

instruments and the analysis methods of their data.

The lecture gives an overview of the recent picture of the

Universe, especially the early Universe, the large scale

structure, and formation of galaxies, stars, and planets,

which have been revealed by infrared and submillimeter Hideo
Space Astronomy |l 2 observations from space. Also gives brief descriptions of Prof Matsuhara

detection principle of infrared light from space, and the
unique techniques used in the observational
instrumentation and the data analysis.




Field Subject Unit Content of subject
The lecture gives radio astronomy observations from Hisashi
satellites, especially space-VLBI obseravations and Prof Hirabayashi
results. The lecture also includes future developments of
Space Astronomy Il 2 |space-VLBI, and space observations of cosmic microwave
background, and so on. A.Prof. |Yasuhiro Murata
| discuss the origin and evolution of the planetary bodies
on a basis of the scientific results of the recent planetary
Introduction to Exploring the 2 explor_ations, as well as a bit of the o_bse(v_ation _ Prof. |Akio Fujimura
Solar System techniques and procedures of the scientific devices
onboard the space crafts.
The lecture gives an introduction of the area of solid
planetary science, Especially, we discuss the practical .
methods of investigation of the surface and the internal AProf. | Takahiro lwata
Science of Planetary Exploration 2 |structure of the solid planets by the space exploration.
The goal of this lecutre is to understand how the obtained
data are related to the origin and evolution of the planets. | A.prof. |Satoshi Tanaka
The lecture gives the basic physics of planetary Aprof. |[Takumi Abe
atmospheres and the overview of atmospheric structures A
Physics of Planetary 2 and physical processes observed so far. Unsolved
Atmospheres problems to be addressed in future spacecraft missions Aprof Takeshi
will also be discussed. PrOL limamura
The solar system is a virtual laboratory where dynamics Prof Kiyoshi
of energetic plasma in space can be studied directly by * |Maezawa
various instruments on board spacecraft. This lecture Aprof Yasumasa
provides basic knowledge of physical processes occurring Prot- |casaba
in space plasmas e.g. the near-Earth environment called .
_ 'geospace’, the solar wind, and the upper atmospheres and| AProf- [Iku Shinohara
Solar System Plasma Physics 2 |ionospheres of magnetized planets (e.g. Earth, Jupiter and
Mercury) and non-magnetized ones (e.g. Venus and Mars).
The lecture also describes the history and future plans Ayako
for space observation. The goal of the lecture is to A.prof. Matsuoka
acquire basic physical concepts that would be applicable
to various plasma phenomena occurring in universe.
The lecture describes theories, experimental methods and AProf |Hiroyuki Ogawa
S ft p Ision 1 9 numerical S|mu|at|_ons on the_rmo-flwd engineering for ' y
pacecraft Fropuision space transportation propulsion system. It includes N .
specific examples as well as basic technology. AProf  [Ryoji Takaki
Starting from the basic concepts of both chemical and .
advanced propulsion systems, practical application of AProf - {lkkoh Funaki
these concepts to space transportations and space Nobuyuki
Spacecraft Propulsion 2 2 |probes are provided. Topics include state-of-the-art A.Prof Tsuboi
rocket motors, air breathing engines, propulsive method
for orbital transfer vehicles, as well as in-space electric AProf |Toru Shimada
and other advanced propulsion systems.
The lecture describes how to develope rocket and Prof. |Keiji Komatsu
spacecraft structures and mechanisms. It starts with Aprof. |Ken Higuchi
Space Structures and Materials 1| 2 |defining requirements, then addresses design, analysis, S
and tests, and ends with ensuring the spacecraft is Aprof. |Kenii Mi .
mechanically ready for launch. -prot.Renji Minesugl
The lecture gives strengthening and toughening methods, Prof. |Hiroshi Hatta
forming methods and reliability evaluation techniques of —
Space Structures and Materials 2| 2 |various materials which construct spacecrafts. Acprof. - Eiichi Sato
Aprof. [Ken Goto
On board equipments of a satellite or a satellite system is Prof Zen-ichi
the compound tec hnology of a wide range of field. Yamamoto
Especially communication engineering, atti tude sensor Takahide
technology, attitude control engineering, and satellite A Prof Mizuno
Introduction of electronics and system d esign engineering are indispensable technology Aprof |Shin-ichiro
information for space applications 2 |fora satellite system. The f oundation and application are FIoT sakai
lectured with introduction of an example. Furt hermore, a
lecture is given from a principle to application also about
the | aser from which the application to a satellite is A.Prof |Tomoaki Toda

expected in recent years.




Field

Subject

Unit

Content of subject

Electronics and information for

The lecture gives the basic physics and material sciences
behind the semicondctor device technology which is
required for space applications. Especially, the reliability

A.Prof |Kazuyuki Hirose

space applications | 2 issues caused by space radiation and/or high temperature _
are discussed in details. Prof |Hirokazu Ikeda
The lecture gives the methods of attitude determination, Tatsuaki
Electronics and information for attitude control, navigation and guidance of spacecraft, Prof Hashimoto
space applications Il 2 |including sensors and actuators technologies. Tetsuo
A.Prof -
Yoshimitsu
In depth insight into various fields of space science Dept.Space and
Space science colloquium la 2 [|though discussion of colloquium type lectures. Astronautical Science All
the staff
In depth insight into various fields of space science Dept.Space and
Space science colloquium b 2 |though discussion of colloquium type lectures. Astronautical Science All
the staff
In depth insight into various fields of space science Dept.Space and
Space science colloquium I 4 |though discussion of colloquium type lectures. Astronautical Science All
the staff
In depth insight into various fields of space science Dept.Space and
Space science colloquium IlI 4 |though discussion of colloquium type lectures. Astronautical Science All
the staff
In depth insight into various fields of space science Dept.Space and
Space science collogquium IV 4 |though discussion of colloquium type lectures. Astronautical Science All
the staff
In depth insight into various fields of space science Dept.Space and
Space science colloquium V 4 |though discussion of colloquium type lectures. Astronautical Science All
the staff
Five-year-students prepare mid term reports at their 2nd Dept.Space and
Progress report 2 |or 3ird year, and make presentation based on the reports. | Astronautical Science All
the staff
This class explicates "how to compose and write Prof |Takeo Kosugi
Techincal writing | 2 scientific articles expressed in Japanese", followed by prof |'2dayasu
writing exercises and correction of articles students Natani
write. This lecture expects Japanese students. Prof _|Hiroshi Hatta
Writing techniques of scientific articles are lectured by a
Techincal writing |1 2 |native English lecturer in addition to a Soken-dai Prof [Hiroshi Hatta
professor. (for students of English as a second language)
The credit of the field work is given to students for
external studies voluntary planned by the students
Field works 2 |carried over a total period longer than 2 weeks. The

credit is given through examination based on the plan and
resulting report by course committee members.
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School of Physical Sciences

Subject Unit Content of subject
We will give a contemporary view of the Universe,
Introduction to Observational 2 obtained from optical, infrared, and radio observations on Prof. |M.Havashi
Astronomy [mandatory] stars, interstellar matter, galaxy and cluster of galaxies. ' nay
We will give a contemporary view of the Universe from a
Introduction to Theoretical , stand point of_ theoretical astronomy. Subjects includes . -
Astronomy [mandatory] galaxy _format|on and'evolutlon, big-bang co;mology, Prof. |K.Tomisaka
formation and evolution of stars, and the origin of Solar
system.
Reviews of the development of astrophysics and solar
system physics are given. Scientific issues are discussed | Dept.Space and Astronautical
Space Science 2 |and possible future plans are introduced. Methods of Science
investigation using satellites, spacecraft and sounding All the staff
rokets are also explained.
Technologies for space science, exploration, and Prof  |Nakajima Takashi
utilization are overviewed. System design of launch Prof  |yasuhiro Morit
vehicle and spacecraft, mission analysis of space asuhiro Morita
systems, orbit control and determination, and project Prof |zen-ichi Yamamoto
management are lectured by professional personnel in AProf [shujiro Sawai
each field. i )
AProf  [Nobuyuki Tsuboi
A.Prof [Ryoji Takaki
Space Engineering 2 AProf Takashi Kubota
A.Prof ikkoh Hunaki
AProf [yositaka Saito
AProf Makoto Yoshikawa
AProf [Takaji Kato
AProf [Hiroshi Yamakawa
AProf  Kazuhiro Hirose
AProf  [Takahide Mizuno
. Basics of molecular vibrational and rotational
Molecular Spectroscopic 2 |spectroscopy for obtaining information on molecular Prof.  |Hiromi Okamoto
Experiments structures and various interactions.
] ) Methods of computer simulation for condensed systems )
Computational Cemistry 2 [such as molecular dynamics and Monte Carlo are Prof. |Susumu Okazaki
exnlained
The molecular mechanisms of the biochemical energy
conversion including photosynthesis and respiration will
Chemistry of Energy Conversion 2 |be described. Also presented are the designs of artificial Aprof. |Toshi Nagata
systems for conversions of chemical energies, inspired by
biological systems.
Electronic structures of molecules excited by VUV light
Fundamental Photochemistry 2 |and soft X-rays, and decay processes involving deep Prof. |Nobuhiro Kosugi
electronic levels.
Science and technology concerning nano-structures
create a world of their own, which can not be a part of
) the conventional material science from the view point of B
Nanoscience 2 |methodology and their physical properties. You will study | Prof. |Takuji Ogawa
about these classes of materials from various aspects of
view.
Fundamental physics are reviewed for understanding
) plasma dynamics as a many-body system with electro- )
Plasma Physics 2 |magnetic interactions. Plasmas in astronomy, space and Prof. [Keisuke Matsuoka
experimental devices are discussed.
History and development of numerial science are
reviewed as well as simulation science based on super-
Simulation Science 2 |computer and graphical expressions. Non-linear Prof. |Ritoku Horiuchi
phenomena and self-organization dynamics are explained.
Mathematics are reviewed for understanding physical
phenomena in nature. 1) mathematical tools for nonlinear
Mathematical Physics 2 |phenomena, 2) wave analysis and WKB method, 3) Prof. |Heiji Sanuki

theoretical topics for bifurcation phenomena.
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Department of Statistical Science

Field

Subject

Unit

Content of subject

Statistical Modeling

Statistical Learning Theory Il

This course discusses new methodologies for complex
statistical and probabilistic phenomena. It focuses on the
theory and practice of graphical models, including
probability computation and approximation algorithms.

A Prof.

Kenji Fukumizu

Nonlinear Time Series Analysis I

Nonlinear time series analysis, system identification, basic
theory of prediction and control, and its applications.

Prof.

Tohru Ozaki

Nonlinear Time Series Analysis II

Nonlinear time series modeling and estimations (AR
model, EBF-AR model, RBF—neural network, nonlinear
state space model, nonlinear dynamical system model,
nonlinear filter, nonlinear differential equation model, etc.).
Their applications to industrial plant process control,
dynamic solutions of inverse problems in neuroscience
and physical sciences.

Prof.

Tohru Ozaki

Spatial Statistics

Lectures are given on “Spatial Statistics,” which is a
statistical methodology for the analysis of spatial events
such as point patterns in a two—dimensional

space. Practical applications of “Spatial Statistics” are
also given as exercises, using a wide range of spatial data
such as ecological, material, medical data and so on.

Prof.

Masaharu
Tanemura

Stochastic Geometry

Offers a series of lectures on statistical models of spatial
events, such as the models of “Stochastic Geometry”
(spatial tessellation, random packing and so on) together
with their mathematical foundation and application.
Exercises related to problems in “Stochastic Geometry”
are also given, mainly in the form of computer
experiments.

Prof.

Masaharu
Tanemura

Statistical Modeling of Stochastic
Processes

This lecture series is concerned with statistical

modeling, estimation and prediction of datasets, based on
the theory of stochastic processes, with strong emphasis
on point processes that are related to the

assessment and probability forecasting of various risks.

Prof.

Yosihiko Ogata

Bayesian Space and Time
Modeling

This lecture series is concerned with Bayesian modeling
for time, space and space—time models. The Markov chain
Monte Carlo simulation method and its applications are
also discussed, across a variety of applied fields.

Prof.

Yosihiko Ogata

Introduction to Data Assimilation
Method

Introductory course to understand a unified framework for
a synthesis technique of information from a dynamic
numerical (i.e., simulation) model and observation data. It
involves the statistical and computational methods for
time—dependent inversions.

Prof.

Tomoyuki
Higuchi

Bayesian Modeling and Sequential
Monte Carlo Methods

Advanced modeling and scientific computing to combine a
wide variety of information sources within a framework of
Bayesian approach. A special focus is laid on the
statistical modeling for time—series analysis in geosience,
marketing, and bioinformatics.

Prof.

Tomoyuki
Higuchi

Functional Information Theory

Here, we study functional aspects of information . By
employing statistical approach, quantitative and qualitative
handling of the issue is enabled.

Prof.

Makio Ishiguro

Inductive Information Theory

Too much information is not information. This paradox is
resolved by inductive reasoning.

Prof.

Makio Ishiguro

Algorithms for Intelligent
Information Processing

Markov Chain Monte Carlo (MCMC) and related topics are
discussed with examples and background mathematics.

A Prof.

Yukito Iba

Statistical Physics for
Information Science

Topics in statistical physics, computational physics
and applied probability are discussed in relation
to statistical science.

A.Prof.

Yukito Iba




Field

Subject

Unit

Content of subject

Communication—information
Processing

Spoken language is a crucial component of human
communication. In this course, we study algorithms to
process and analyze the information contained in this
medium.

A Prof.

Tomoko Matsui

Multimedia Information
Processing

The digital age has fostered the broadcasting of an ever
increasing quantity of complex multimedia documents, be
it through the internet or more versatile electronic
channels. These evolutions have called for new tools and
technologies to classify and analyze multimedia contents.
We study in this course algorithms which are useful for
these tasks.

A.Prof.

Tomoko Matsui

Statistical Information Processing

This course discusses statistical methods for analyzing
complex data, which often appear in information
processing. The main topics include nonlinear data
analysis using (positive definite) kernel methods and
differential geometrical methods.

A.Prof.

Kenji Fukumizu

Digital Signal Processing

This lecture provides basic methods of treatment on
signals and transfer functions based on z—transformation
with practical design skill for digital filters including
prediction filters.

A.Prof.

Yumi Takizawa

Communication and Information
Systems

This lecture provides basic study of information theory by
C.E.Shannon referring to contitative expression of
information, fundamental characteristics and coding
methods for information source and communication
channel.

A Prof.

Yumi Takizawa

DNA Sequence Analyses |

Methods for inferring phylogenetic trees from DNA
sequence data and their applications to biological
problems.

Prof.

Masami
Hasegawa

DNA Sequence Analyses I

Analyses of mechanisms of gene evolution and methods
for detecting adaptive evolution.

Prof.

Masami
Hasegawa

Genomic Data Analysis |

Genomic data analysis using infererring phylogenies from
DNA sequences and their applications to evolutionaly
problems.

A Prof.

Jun Adachi

Genomic Data Analysis II

Analyses of mechanisms of genome evolution and
comparison of the genome structure.

A Prof.

Jun Adachi

Statistical Modeling Research 1

(Time Series Econometrics I) This course intends to
teach students the basics of various time series
techniques used in financial econometrics such as unit
root tests, cointegration tests, ARCH/GARCH models and
their variations, and Markov switching models.

A.Prof.

Yoshinori
Kawasaki

Statistical Modeling Research I

(Time Series Econometrics II) This course aims to provide
an overview of the estimation methods of time series
models with latent variables especially in the context of
return predictability, modeling asset price behavior,
evaluating asset pricing theories, etc.

A Prof.

Yoshinori
Kawasaki

Statistical Modeling Research 1l

Statistical Modeling Research IV

Statistical Modeling Research V

This is a general course on statistical science consisting
of seminars, special lectures and drills. Special emphasis
is given to statistical modeling and modeling
methodologies.

All the teaching staff in
the field of Statistical

Modeling

Special Topics in
Multidimensional Analysis I

Princpal component analysis, regression analysis and
other methods related to multivariate analysis will be
explained by linear algebraic techniques to get general

Prof.

Yasumasa Baba

Special Topics in
Multidimensional Analysis II

This lecture focuses on topics related to stastistical
methods of qualitative data analysis knwon as
quantification methods, dual scaling, correspondence
analysis or homogeneity analysis.

Prof.

Yasumasa Baba

Estimation of High—dimensional
Parameters

Various estimation procedures have been developed to
mitigate unexpected behaviors of conventional estimators
of a high—dimentional parameter. A review and theoretical
backgrounds are given from a unified viewpoint.

Prof.

Takemi
Yanagimoto




Field

Subject

Unit

Content of subject

Data Science

Statistical data are useful for solving difficult problems

. when the aim and the necessary assumptions are stated Takemi
Design of Data 2 | . . Prof. .
in advance. Actual examples of designs for producing Yanagimoto
reliable evidences are discussed.
This course focuses on classical inference and the linear
Special Topics in Data Analysis IlI| 2 model regardlrlg to data ana!y3|s such as estimation, AProf Nobu‘hlsa‘
tests, regression, and experimental design. Kashiwagi
This course is the second course of “Special Topics in
Special Topics in Data Analysis 2 Data Analysis IlI”, focusing on Bayesian inference AProf Nobuhisa
I\Y regarding to the analysis of complex or large—scale data. ’ * |Kashiwagi
This course looks at various statistical research designs
. . and statistical inference based on each design, with .
Topics in Sampling Theory | 2 . . . A.Prof. |Tadahiko Maeda
special emphasis on sampling theory.
This course explains how to plan and conduct repeated
social surveys and investigates methods of analyzing data Takashi
Topics in Sampling Theory II 2 |obtained from repeated surveys, such as cohort analysis Prof. Nakamura
that separates the age, period, and cohort effects on
social change.
In this course, we study practical statistical techniques Yoshivuki
Topics in Social Research I 2 |for social research such as Japanese National Character Prof. oshiyukl
S Sakamoto
urvey.
This course looks at statistical approaches to various
Topics in Social Research Il 2 problems n the administration of social SUrveys, such as A Prof. |Tadahiko Maeda
non—sampling errors, survey mode comparison, and so on.
In this course, we study techniques for categorical data L
Survey Research Data Analysis | 2 |analysis based on information criteria. Prof. Yoshiyuki
Sakamoto
In this course, we study scaling methods, including Takahiro
Survey Research Data Analysis II 2 |quantification methods. A.Prof. .
Tsuchiya
On Cross—National Comparabilit Lecture on the paradigm called Cultural Linkage Analysis
of National Character I P Y 2 |(CLA) of the cross—national comparability of social survey Prof. |Ryozo Yoshino
data.
On Cross—National Comparabilit Lecture on the paradigm called CulturalManifold Analysis
of National Character II P Y 2 [(CULMAN) for the analyses of social survey data. Prof. |Ryozo Yoshino
Examines exploratory data analysis methods for data
Special Topics Topics in Survey obtained 'from surveys in the fields of somall, medical and Takashi
\ 2 |health sciences, including methods of numerical Prof.
Data Analysis I . . . Nakamura
computation and numerical experiments necessary for
data analysis.
Special Topics in Survey Data We study practical Itechmqlue.s used in the analysis of Takahiro
. 2 |complex surveys with statistical packages. A Prof. .
Analysis I Tsuchiya
Statistical models which use computer intensively are
Computational Statistics Model 2 e'xplalned. Techn!ques of déta mining and interactive Prof. |Junji Nakano
visual data handling are mainly discussed.
Technologies for building advanced statistical computation
. . systems are discussed. We focus on distributed "
Statistical Computing I 2 . . Prof.  |Junji Nakano
computing over Internet, user—friendly parallel
computation, and interactive data visualization.
This course covers basic topics on Monte Carlo filter.
Statistical Computing I 2 A.Prof. |Seisho Sato
Study recent papers on algorithms using statistical Naomasa
Statistical Computing III 2 |information in coding theory and cryptography. A Prof. Maruyama
Statistical Computing IV 2 Continuation of ~ Statistical computer system IIl". AProf Naomasa

Maruyama




Field

Subject

Unit

Content of subject

Students will study methods of analysis for multi—
dimensional time series data and methods of

Speaa! Topics in Time Series 2 |implementation with parallel computers. Students will also Prof. Yoshiyasu
Analysis | learn how to apply these methods to financial data and Tamura
brrain science data.
Students will study methods of analysis for time serie
P —— ’ . data with non—stationary time series models, non—linear Yoshiyasu
T T S Anal II 2 . . . o . Prof.
opies In Time series Analysis time series models and non-linear stochastic differential ro Tamura
equations.
We study the application of statistical methods to
Biostatistics 2 |problems concerning the medical and biological sciences. A Prof. |Koji Kanefuji
We study the application of statistical methods to
Environmental Statistics 2 |problems concerning the environment. A.Prof. |Koji Kanefuji
This course covers economic time series analysis by
Economic Time Series Analysis 2 |using the vector autoregressive model. A.Prof. |Seisho Sato
The course provides students with necessary knowledge
) ) o and techniques in control and evaluation of credit Satoshi
Financial Statistics 1 2 |financial risks. Also, the course introduces leading-edge AProf. Iy mashita
technology in banks and other financial agencies.
The course provides students with necessary case
. . L studies and techniques in control and evaluation of Satoshi
Financial Statistics II 2 financial market risks. Also, the course introduces AProf. Yamashita
investment statistical models in pension funds and other
Data Science Reseach I 2 |This is a general course on statistical science consisting
- of seminars, special lectures and drills. Special emphasis
Data Science Reseach I 2 |is given to methodologies on survey and sampling, data ] )
Data Science Reseach III 9 |analysis and statistical software. All the teaching staff in
the field of Data Science
Data Science Reseach IV 2
Data Science Reseach V 2
Topics include principles of data reduction, small and
Theory of Statistical Inference 1 2 Iargg samplef theorems .Of p(.)mt estlmatlon, hypothesis Prof. |Katuomi Hirano
testing and interval estimation and linear models.
Topics include statistical distribution theory, statistical
Theory of Statistical Inference II 2 theory (.)f reha.bll.lty e?nd life testing, and probability models Prof. |Katuomi Hirano
and their statistical inference.
Statistical inference and the treatment of outliers, Hironori
Theory of Statistical Inference III 2 |including estimation, test, model selection, and so on. AProf. Fujisawa
Outline of topics: (1) Dimension reduction by linear
projection (2) Statistical inference based on the
Multivariate Statistical Inference I| 2 |multivariate normal distribution and linear model (3) Prof. |Satoshi Kuriki
Contingency table and graphical model (4) nonlinear
approach.
Seminar on a particular topic related to multivariate
L . lysis, categorical data analysis, asymptotic inference
Multivariate Statistical Inference ana i P ! . L
1 2 |random field, and relevant mathematics such as Prof. |Satoshi Kuriki
differential geometry and convex analysis.
L - Multivariate analysis including generalized linear models
:\I/IIuItwanate Statistical Inference 2 |and independent component analysis. A Prof. |Mihoko Minami
Special Topics in Data Analysis Statistical methods for analysis of data in natural
Ip P Y 2 |sciences, especially models for analysis of count data. A.Prof. |Mihoko Minami
Looks at the relationship between statistical inference Hironori
Special Topics in Data Analysis II 2 |and data, focusing on genome data. A Prof.

Fujisawa




Field

Subject

Unit

Content of subject

Mathematical Analysis and Statistical Inference

Statistical Learning Theory |

The theory and applications are lectured through
examples of boosting method, support vector machine,
kernel space method, Baysean network.

Prof.

Shinto Eguchi

Information Geometry

A framework on an information space is intorduced for
deeper understanding on uncertainity from a geometric
viewpoint.

Prof.

Shinto Eguchi

Special Topics in Signal
Processing |

The main subject is to study the basic theory of the
Principal Component Analysis and Independent
Component Analysis.

A.Prof.

Shiro lkeda

Special Topics in Signal
Processing Il

The main subject is to study the advanced theory of
Principal Component Analysis and Independent
Component Analysis and its applications to speech signal
processing and biological data analysis.

A.Prof.

Shiro lkeda

Control Theory I

Control Theory I provides basic preliminaries in the field
of control theory, such as state space representation,
controllability and observability, canonical form, state
feedback and optimal LQ control, state observer and
Kalman filter, and servo control based on internal

model principle.

A Prof.

Yoshihiko
Miyasato

Control Theory II

Control Theory II focuses on several recent topics in the
field of advanced control theory, such as adaptive control
(model reference adaptive control and self tuning
controller), nonlinear control (exact linearization

and backstepping), robust control (robust analysis and H-
infinity control), and related system identification
methodology (subspace method, recursive estimation
method, and closed-loop identification). Control Theory II
is based on preceding Control Theory L.

Systems Optimization I

A Prof.

Yoshihiko
Miyasato

This course is intended to serve an introduction to
systems design and analysis, and focuses on the
theoretical aspects of convex optimization based on
convex analysis, duality theory and numerical linear
algebra.

A.Prof.

Satoshi Ito

Systems Optimization II

We will discuss several specific topics in continuous
optimization, including hierarchical optimization, robust
optimization and infinite—dimensional optimization, with
some applications in control, signal processing and other
systems design.

A Prof.

Satoshi Ito

Algorithms in Computational
Modeling and Inference

We study numerical algorithms for computational modeling
and inference. Special emphasis is laid on algorithms for
optimization, numerical linear algebra, and (high
imensional) numerical integration.

Prof.

Takashi
Tsuchiya

Computational Modeling and
Inference

We study general aspects of computational modeling and
inference in statistics, learning, pattern recognition,
control, industory, finance, etc.

Prof.

Takashi
Tsuchiya

Applied Probability I

We study the application of generating fuction and laplace
transform in probability theory taking the examples in the
probabilistic analysis of algorithms.

Prof.

Yoshiaki Itoh

Applied Probability II

We study the Ehrenfest model in statistical physics, the
Fisher-Wright model in population genetics, and
sotchasitc models for financial market by using the
Markov chain, the Fokker—Planck equation, and stochastic
differential equation.

Prof.

Yoshiaki Itoh

Topics in the Theory of System
Respose |

Give a general consideration on the response of systems
to external disturbances, and derive analytical
expressions of system responses.

Prof.

Takashi Okasaki

Topics in the Theory of System
Respose Il

Consider systems suffering non—Gaussian noises, and
describe analytically the statistical characteristics of
system responses with emphasis on effects induced by
nonlinearity of the systems.

Prof.

Takashi Okasaki




Field

Subject

Unit

Content of subject

Mathematical Analysis and

This is a general course on statistical science consisting

Statistical Inference | 2 of seminars, special lectures and drills. Special emphasis
Mathematical Analysis and 9 is given to mathematical/inferential/computational
Statistical Inference II aspects of statistical science. All the teaching staff in
Mathematical Analysis and 2 the field of Mathematical
Statistical Inference IlI Analysis and Statistical
Mathematical Analysis and 2 Inference
Statistical Inference IV
Mathematical Analysis and 2
Statistical Inference V
Statistical Science Study I 2 This is a general research course of statistical science.
Students are requested to present progress of their
Statistical Science Study II 2 |research by giving seminars and talks.
Statistical Science Study III 2
Statistical Science Study IV 2
Statistical Science Study V 2
Statistical Science 1 2 This is a general course on statistical science consisting
of seminars and special lectures. Emphasis is laid on
Statistical Science Il 2 |important advanced topics in statistical science.

. . All the teaching staff of
Statistical Science Il 2 Department of Statistical
Statistical Science IV 2 Science
Statistical Science V 2
Statistical Mathematics Seminar I 1 This is a general course of statistical science. Students

Statistical Mathematics Seminar
II

Statistical Mathematics Seminar
11

Statistical Mathematics Seminar
v

Statistical Mathematics Seminar
vV

are requested to attend the statistical mathematics
seminar held at the institute of statistical mathematics to
learn various recent developments in statistical science.
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Department of Polar Science

Field

Subject

Unit

Content of subject

Polar Science

Magnetospheric Physics

Earth’s magnetosphere consists of various characteristic
regions which show dynamic variation through the
interaction with the solar wind and earth’s atmosphere.
Various phenomena in the plasma physics appears in the
magnetosphere. It is also possible to understand the
process on the other magnetized planets and stars by
learning the earth’s magnetosphere. Main purpose of this
lecture is to learn the details of the earth’s
magnetosphere.

A.Prof.

Akira Kadokura

Space Plasma Physics

Aim of this lecture is to understand physical nature of
plasma in our natural environment. Basic nature of plasma
is first studied along with practial measurement technique.
Next step is to study plasma in the upper atmosphere
under stable condition considering the production and loss
mechanism. Finally, physics of plasma under major
disturbances such as atmospheric discharge and aurora
will be studied.

Prof.
A.Prof.

Hisao Yamagishi
Hiroshi Miyaoka

Radar Aeronomy

To study the radar probing of the earth middle atmosphere
and upper space plasma region of the ionosphere, with
emphases on its principles, radar systems, observation,
results and new applications.

Prof.

Takehiko Aso

Auroral physics

This lecture will focus on; What are auroras? What do they
look like?What makes them happen? Where can you see
them?

Prof.
A.Prof.

Natsuo Sato
Makoto Taguchi

Plasma waves: Theory and
observation in geospace

Plasma waves are dynamically excited, propagating and
damping in the polar ionosphere, magnetosphere and the
solar wind, then playing substantial roles to keep physical
characteristics and mass balance in each domain. The
objective of this lecture is to understand the physical
characteristics of magneto—hydrodynamic waves,
electrostatic and electromagnetic plasma waves in
geospace plasma, including the practical measureing
techniques.

Prof.
A.Prof.

Hisao Yamagishi
Hiroshi Miyaoka

Geomagnetism and Geoelectricity

It is essential for understanding of the ionospheric and
magnetospheric phenomena to know well the
characteristics of the magnetic field, electric field and
plasma. Main purpose of this lecture is to understand the
characteristics of the spatial distribution and temporal
variation of the magnetic field and electric field around the
earth, and to know well about the important phenomena
such as magnetic storm, magnetospheric substorm,
sudden commencement (SC), etc.

Visiting
Prof.

Toru Araki

Measurement of the upper
atmosphere with electromagnetic
waves

Natural electromagnetic waves observed in the polar
region bring in plentiful information on various processes
taking place in the polar ionosphere and the
magnetosphere. This lecture gives basic knowledge on the
electromagnetic wave propagation, wave observation
instruments and their theory of operation in order to help
the students planning the field experiments and qualifying
the observed data.

Prof.

Hisao
Yamagishi

Introduction to atmospheric
waves

To study fundamental concept of atmospheric waves as
acoustic—gravity waves, atmospheric tides and planetary
waves from the viewpoint of excitation, propagation and
interactions in the earth middle and upper atmosphere

Prof.

Takehiko Aso

Atmospheric science in the
mesosphere

Atmospheric science in the mesosphere

Polar climate system

Polar climate is a special system, composed of high
latitude atmosphere and ocean together with cryosphere,
and includes essential part of the global climate. General
lectures are made on climate system based on climatic
elements and interactions. Wide regions are covered from
polar atmospheric energy budget, air—sea ice interaction,
basis of climate including sea ice, clouds, atmospheric
constituents, and so on.

Prof.

Takashi
Yamanouchi




Field

Subject

Unit

Content of subject

Ice cores drilled in polar regions and on high mountains at
mid and low latitudes provide us with valuable information
on past climate and environment. During the first half of
this course, a student will learn about different ice core

Ice—core paleoclimatology 2 |analysis methods and gain basic knowledge about the past | A-Prof. |Kumiko Azuma
climate and environment through the lectures. During the
latter half of this course, a student will read recent papers
and study the latest results of ice core research.
This course is a review of the fundamentals of]
atmospheric phenomena in the polar regions, mainly,
clouds, precipitation and aerosol observations in the
. . . Antarctic. Topics of atmospheric observations, which
Basic physics and chemistry of] h b ied out at J Stati . d
. ave been carried out at Japanese Station are reviewe
clouds, precipitation and aerosols| 2 . . Prof. |Makoto Wada
. and some research results are made comments on in this
in the polar troposphere. course. Formation of cloud particles and nucleation of ice
crystals are also introduced.
Chemical processes, occurring in and through the
atmosphere, oceanosphere and lisosphere, have
developed the Earth. All the evidence linked together into
Hydrospheric Process in Aguatic hypotheses, organizing the hydrosphere where the existing Kokichi
. 2 o . . Prof. .
Chemistry of water is important role. We discuss physical and Kamiyama
chemical feature of the hydrosphere to understand the
chemical hypotheses, introducing various evidences in the
Earth.
What is the cryosphere? To clarify the glacier and ice
sheet existence which are influenced to global climate and
environmental change. For that purposes, on—site
observation methods and that analysis should be studied. Hideaki
Cryosphere Science 2 |In particular, the formation of glacier and ice sheet, glacier | A.Prof. Motoyama
dynamics, mass balance, glacier climate, atmospheric
general circulation are important matters. Exercises are as
follows, GPS survey, Wild-T2, meteorological observation,
ice core analysis and field work.
Continental crust is the basement on which human beings
are living. The study of the continental crust is essential
) for the prolonged prosperity of the human beings. This Kazuyuki
Crustal Evolution 2 llecture gives the recent studies of formation and Prof. Shiraishi
evolution of the continental crust on the earth. In
particular, the Antarctic continent is the main target.
Mechanism of the formation and dispersal of the
continents is one of the major subjects in the Earth
science. The seafloor in the Antarctic Ocean, that
preserve the record of seafloor spreading and evolution of
the Antarctic Plate associate with the Gondwana breakup,
is the key to understand the process of the continental
breakup. The process of seafloor spreading and evolution
of the Plate are figured out from various marine
Introduction to Marine Geophysics in 2 geophysical surveys such as magnetic anomalies and AProf. |Yoshifumi Nogi

the Antarctic Region

gravity nomalies. In this lecture, specific features of the
Antarctic Plate are studied from marine geophysical
surveys such as seafloor topography, magnetic anomalies
and gravity anomalies from airborne/shipborne surveys
and satellite remote sensing. The outline of shipborne
instruments and data processing are introduced. Several
recent topics of the projects concerning marine
geophysical surveys in the Antarctic Ocean are also

introduced.




Field

Subject

Unit

Content of subject

Geodesy in polar region and
application of remote sensing
techniques

Original purpose of geodesy is determination of the

earth’ s shape. Recently, according to the progress in
space geodetic techniques such as GPS, satellite
synthetic aperture radar interferometry, satellite altimetry
and satellite gravimetry, we can not only determine the
earth’ s shape precisely, but also detect its temporal
variations. Though it is difficult to carry out in situ
observations in polar region, many new significant results
are being obtained by applying various space geodetic and
remote sensing techniques. In this lesson, after reviewing
the basis of geodesy, geodetic observations and remote
sensing techniques, we will overview the recent results
obtained by the geodetic and remote sensing observations
in polar region. In addition, influences caused by global
environmental change on the geodetic observations will be
also mentioned.

A.Prof.

Koichiro Doi

Historical development of polar
region landforms

Historical development of landforms in the polar region,
mainly Antarctica, is lectured with reference to
geomorphic processes and environmental changes during
the late Cenozoic.

Prof.

Kiichi Moriwaki

Planetary material science

Meteorites are classified into primitive and differentiated
meteorites by formation process. Primitive meteorite is a
kind of cosmic sediment. On the other hand, differentiated
meteorite is an igneous rock. Formation process of these
meteorites and their parent bodies are introduced.

Prof.

Hideyasu Kojima

Evolution of terrestrial planets

The objective of this course is to give a rational
exposition of the principles used in the interpretation of
isotopic data of planetary materials and to show how such
interpretations apply to the solution of chronological
problems of meteorites.

A.Prof.

Keiji Misawa

Rock magnetism in the polar
region

‘Based on the study of the geomagnetic field, acquisition
mechanisms of the natural remanent magnetization in
rocks and magnetic properties of magnetic minerals, the
history of magnetic environments are understood from
granite, gneisses, deep sea sediments in Antarctic and
from Antarctic meteorites. Moreover, the research
technique and the measuring method of the
paleomagnetism that clarified the plate tectonics theory
are learned, and the evolution of the earth and the
protoplanet is understood from paleomagnetism.

A.Prof.

Minoru Funaki

Behavioural ecology of marine
animals in polar region

This course aims to present an introduction to studies on
behaviour and ecology of marine animals in polar region.
Students are introduced to the basics of behavioural
ecology, and to the ways of adaptations shown by marine
animals to the dynamic polar environment. Then various
topics in recent behavioural and ecological studies of
marine top predators in polar region will be explored via
reading sessions of journal articles.

A.Prof.

Akinori
Takahashi

Physiological Ecology of Polar
Plants and aquatic organisms

Environmental properties of polar regions and eco—
physiological adaptation of plants and aquatic organisms
will be rectured.

A.Prof.

Sakae Kudoh

Primary production in polar
oceans

Primary production is a process of production of organic
matter through photosynthesis and the production is a key
source of marine food chain and food web. A solar
radiation is indispensable for photosynthesetic procese.

In polar oceans, a solar radiation shows a great
seasonality, which is quite cotrast to middle latitude
oceans. Namely, a 24 hours radiation in summer under a
midnight sun and no radiation in winter during a polar
night. A lecture of “Primary production in polar oceans”
gives uniques processes of primary production under
such special polar environment.

Prof.

Mitsuo Fukuchi

Data Analysis for Ocean Remote
Sensing

A.Prof.

Kentaro
Watanabe




Field

Subject

Unit

Content of subject

Biodiversity in polar regions

Given the fact that various animals, plants and microbial
organisms have established and adapted themselves in the
polar region, and that various kinds of taxa in each
biological group have existed in the extreme polar
environment, course lectures will discuss the concept of
biodiversity in the polar region, with focus on reproductive
system, food chains and ecosystems. In addition, the
lectures will also highlight the discussion on the future
prospect of the biological world in the polar region.

Prof.

Hiroshi Kanda

Polar Limnology and Ecology

Limnological features of Antarctic lakes will be lectured on
ecological point of views. Some general, basical and
essential limnologcal and ecological studies are presented
at first, and then our recent ecological studies at lakes
nearby the Syowa station are explained as an example of
the ways of field researches at polar lakes.

A.Prof.

Sakae Kudoh

Analysis of terrestrial ecosystem
in polar region

This course aims to present the standpoint and methods
of various researches on terrestrial ecosystem in polar
region.

A.Prof.

Satoshi Imura

Introduction of upper atmosphere
physics

Introduction of polar upper atmoshere phomena including
auroras,plasma waves, ionospheric/magnetospheric
disturbances, which phenomema are maily produced by
the interaction between solar wind and Earth’'s
nagbetosphere.

Prof.

Natsuo Sato

Introduction to atmospheric
science in the polar region.

This course covers a wide range of topics in the
atmosphere. Basic physical and chemical processes of the
atmospheric topics are introduced. Various atmospheric
topics in the polar regions, which are not familiar to you,
are also introduced. I hope students will get basic
knowledge for advanced research of atmospheric science
from this course.

Prof.

Makoto Wada

Introduction to the Polar Marine
Science

The ocean covers 70 % of the earth’ s surface. It
extends in both southern and northern directions, and
reaches the Antarctic and Arctic respectively. The
regions under various conditions in terms of physical
geography are connected by the ocean to each other. The
ocean plays a key role in the global circulations of heat,
energy, mass etc.

General indexes describing the state of the ocean are
studied first. The characteristics of polar ocean are
sketched. The dynamic phenomena of ocean, e.g. freeze—
melt processes, current, upwelling—sinking, are explained.
Finally, the global circulation is analyzed with the

knowledse above in hand

An introduction of Glaciology

A.Prof.

Hajime Iro

Basic aim of this lecture is to learn basic knowledge on
snow and ice,as key substance to understand physical
phenomena in polar regions. In particular, the lecture
focus on basic physical properties of snow and ice.
Special empahsis will be put on physical properties to
better understand cryospheric phenomena, which include
crystal properties, thermal properties, electrical/optical
properties and mechanical properties. These properties
are important as a basis of advanced reserach activities.

A.Prof.

Shuji Fujita

Biological oceanography in polar
seas

General properties of polar seas are described, to
understand dynamics of phyto— and zooplankton dynamics.
Energy flow in food webs, mineral cyclyng in marine
ecocycytems, and gas exchanges between the ocean
surface and the lower atmospher are described.

Prof.

Tsuneo Odate

Introuction to Terrestrial Ecology
in Polar Region

This course aims to present an introduction to studies on
terrestrial ecosystem in polar region. Main targets are
plants (mosses, lichens and algae), animals (mites,
collembola, tardigrades, et al.) and bacteria. Inter specific
relationship in simple system and situation of polar
ecosystem in global environmental change will be
discussed.

A.Prof.

Satoshi Imura




Field Subject Unit Content of subject
The main object of this lecture is to review geological
phenomena observed in continental regions through
Intorduction to crustal materials petr.ologlcal, mineralogical and geochemical approgches, in Yoichi
and processes 2 |particular to detect crustal movements recorded in rocks Prof. Motoyoshi
and minerals, and also to understand how continental
crusts were formed and evolved on the earth through
geological history.
The Earth’s structure has regional features which are
reflecting the history of crustal evolution. In other words,
it is necessary to understand regionality of crust and
mantle structures from various aspects such as seismic
velocity structure, geoid anomaly pattern, gravity and
Introduction to Solid Earth magnetic anomaly patterns. In this lecture, specific
Geophysics in the Antarctic 2 |features of the Antarctic continent are studied from Prof. |Kazuo Shibuya
Region seismic reflection/refraction sounding, seismic
tomography, crustal magnetic anomaly and gravity
anomaly mapping from airborne surveys and satellite
remote sensing. During the IPY2007-2008, many
international programs are planned for field surveys and
several topics of the projects are introduced.
The environment of the Arctic, Antarctic and high
An introduction to Quat . mountain regions is introduced from view points of
thn n ']O uction to Lluaternary in 2 |Quarternary study and geomorphology. We think about Prof. |Kiichi Moriwaki
€ polar regions Quarternary period through studies of the polar region
landforms and environmental change.
Special Lectures for The Mentor makes dedicated lectures to his/her doctor—
. ) 2 . Mentor
Dissertation I thesis student.
Special Lectures for The Mentor makes dedicated lectures to his/her doctor—
) ) 2 . Mentor
Dissertation I thesis student.
Special Lectures for The Mentor makes dedicated lectures to his/her doctor—
. ) 2 . Mentor
DissertationIll thesis student.
Special Lectures for The Mentor makes dedicated lectures to his/her doctor—
. ) 2 . Mentor
DissertationlV thesis student.
Special Lectures for The Mentor makes dedicated lectures to his/her doctor—
. . 2 . Mentor
Dissertation V thesis student.
Special Exercise for Dissertation The Mentors of the research fields make a colloquium for
2 . . . . Mentor
I special exercise of his/her doctor—thesis student.
Special Exercise for Dissertation The Mentors of the research fields make a colloquium for
2 . . . ) Mentor
I special exercise of his/her doctor—thesis student.
Special Exercise for Dissertation The Mentors of the research fields make a colloquium for
2 . . . ) Mentor
m special exercise of his/her doctor—thesis student.
Special Exercise for Dissertation 2 The Mentors of the research fields make a colloquium for Mentor
I\ special exercise of his/her doctor—thesis student.
Special Exercise for Dissertation 2 The Mentors of the research fields make a colloquium for Mentor

\'i

special exercise of his/her doctor—thesis student.
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Department of Informatics

Field

Subject

Unit

Content of subject

Foundations of Informatics

Logic in Computer Science

Type theory and constructive logic are explained. This
course gives foundations for program verification, synthesis
and transformation, and design of programming languages.

Prof.

Makoto Tatsuta

Theory of Numerical Methods

We will study numerical methods and their theoretical
analysis. The main topic is numerical linear algebra, i.e. the
numerical solution of systems of linear equations, least
squares problems and eigenvalue problems.

Prof.

Ken Hayami

Bioinformatics

The aim of this lecture is to form basic understanding on
the information processing which is employed in life
systems. Firstly, genetic information encoded in DNA
molecule (genome) is translated into the structure of
proteins that form building blocks of our body. Life systems
depend on various forms of signal processing and reactions
such as the ones found in nerve systems, hormones and
development. Various sets of life science related databases
and computational tools will also be introduced.

Prof.

Asao Fujiyama

Algorithms

We explain the method for designing and improving discrete
algorithms which used in high level applications such as
simulation, optimization, and data analysis, from both
theoretical and practical view points.

A.Prof.

Takeaki Uno

Mathematical Linguistics

Grammars and automata for formal analysis of natural
language, with special emphasis on 'mildly context-
sensitive' grammar formalisms and tree automata. A
grammar formalism based on typed lambda calculus.

A.Prof.

Makoto
Kanazawa

Topics in Discrete Mathematics

This course will introduce recent progress on Discrete
Mathematics.

There has been a significant progress on Graph Theory,
especially Structural Graph Theory and Graph Minor
Theory.

We are going to cover the following topics.

1. Perfect graph and its applications.

2. The Four Color Theorem and its generalization.

3. Structural Graph Theory.

If time permits, then we shall give a sketch of proof of
Robertson-Sevmour theory.

A.Prof.

Ken-ichi
Kawarabayashi

Chemoinformatics

Studying about an outline of chemoinformatics, informatics
in chemistry, is the main issue of this course. It includes
basic contents and representations of chemical
information, and tactics in chemical intelligent systems for
solving practical problems in chemistry. Basic knowledge of
chemistry is required.

A.Prof.

Hiroko Satoh

Mathematical Logic

Mathematical logic studies human/machine reasoning and
computation from a mathematical point of view, with the
aim of clarifying their possibilities and limitations. This
course gives an introduction to mathematical logic (proof
theory, semantics and computation theory) with particular
attention to its applications in some areas of computer
science, such as automated reasoning and programming
language theory.

A.Prof.

Kazushige Terui

Basic concepts in quantum
information

This course will cover the newly emerging discipline of
quantum computation and quantum information processing.
It is addressed to graduate students, who would like to
learn more about this research area. The course will
introduce the basic concepts of quantum information
processing and computation and its application to optical
technoloay.

A.Prof.

Kae Nemoto

Quantum Computing

Quantum computation is newly emerged area of computer
science. This lecture covers algorithm theory, focusing on
the mechanism of '‘quantum speed up', rather than each
algrithms. The course is intended for graduate course
students, who are interested in the area.

1. Why do we need quantum calculation and quantum
information technology?

2. Quantum mechanics and the theory of measurement

3. Quantum calculation

4. Quantum information studies

A.Prof.

Keiji Matsumoto




Field

Subject

Unit

Content of subject

Information Infrastructure Science

digital commerce system

This lecture introduces "Digital Commerce", a system that
aims at activating the market by creating a revolution in
network content distribution and creating a virtuous
reinforcing spiral of content transfer between commons
and proprietary domains. An interdisciplinary approach is
taken to establish a new framework for exhibiting
transformative content that can be used freely by
attaching Digital Rights Expression, and for distributing
content controlled by Digital Rights Management using
seguential content scrambling.

Prof.

Noboru
Sonehara

High-end Computing

This course will discuss the computer architecture,
software, numerical algorithms and how they are inter-
related in the large scale scientific computing.

Prof.

Kenichi Miura

Information and Communication
Networks

This lecture overviews the basic concepts of information
and communications networks and their implementation
technologies. Mores specifically, the history of information
and communication networks, the role of computer
networks, switching concept, quality of service (QoS) for
multimedia communications, circuit switching vs. packet
switching, hierarchical functional layering of networks,
implementation technologies ranging from layer 1 to layer 7.

Prof.

Shigeki Yamada

Fault Tolerant Systems

This course covers architecture of fault-tolerant systems
and techniques for error recovery, error detection,
distributed agreement problem, test generation, and formal
verification.

Prof.

Tomohiro
Yoneda

Functionally Advanced Networks

The system architecture of a functionally advanced
network system and a multimedia communication system is
firstly described. The performance evaluation methods for
their systems” provision and operation are investigated.

A.Prof.

Shunji Abe

Communication Protocols

Providing fundamentals, theory and state-of-the-art of
protocols, including those for congestion control, routing,
quality of service, mobility support, security, etc. in data
communication networks.

A.Prof.

Yusheng Ji

Network Dynamics

This course discusses the temporal and spatial aspects of
Internet dynamics from the viewpoint of complex systems.
It is addressed to graduate students, who would like to
learn more about Internet architecture and network
science.

A.Prof.

Kensuke Fukuda

Advanced Computer Architecture

This course focuses on the techniques of qualitative
analysis and evaluation of advanced computing systems,
taking account of relationship among total architecture,
micro-architecture and their implementations. The
emphasis is on the major component subsystems of high
performance computers: deep pipelining, memory
hierarchies, shared-memory mechanisms, speculative
execution mechanisms and multi-threading.

A.Prof.

Takashi
Matsumoto

Software Science

Programming Languages

This lecture addresses theoretical and practical
foundations on program Languages, e.g., basic notions,
compilers, interpreter and virtual machines, and outlines
recent research trends.

Prof.

Ichiro Satoh

Data Engineering

In this class we study advanced methods of semi-
structured data management and analysis. For example, we
study mathematical aspect of semi-structured data
manipulation language and schema transformation. For
advanced data analysis, we aim to develop text mining
algorithms based on high dimensional feature space
handling techniques such as kernel methods.

Prof.

Atsuhiro Takasu

Software Engineering

Integration of formal methods and object technology is
recognized essential for improving both productivity and
quality of software systems. The technology is now
matured enough to be used in the development process.
This course sees how the basic research results play major
roles in the state-of-the-art software engineering tools.

Prof.

Shin Nakajima




Field

Subject

Unit

Content of subject

Signal processors

In this course we start with learning the basic theories of
digital signal processing, then discuss the structure of
digital signal processors and their applications.

Prof.

Hiromichi
Hashizume

Distributed Software System

This lecture discusses distributed processing concepts,
distributed Operating System technologies, distributed
object technologies and communication software systems
from both basic and application aspects.

Prof.

Katsumi
Maruyama

Probabilistic Models in Informatics

The focus of this course is probabilistic models, which play
an important role for the modeling of real-world data in
various fields of informatics. This course deals with
foundations and applications of probability theory, and
discusses basic ideas of probablistic models, such as latent
variable models and Bayesian Networks.

A.Prof.

Asanobu
Kitamoto

Constraint Programming

Constraint programming, a programming paradigm based on
the declarative specification of problems, is introduced, and
its basic concepts, fundamental theories, underlying
technologies, and application methods are discussed
especially from the viewpoint of constraint solving.

A.Prof.

Hiroshi Hosobe

Multimedia Information Science

Text Processing

Theories, techniques and applications in text processing.
Topics include string matching algorithms, statistical
corpus analysis, term extraction and dictionary generation,
document classification and retrieval, and knowledge
acquisition from text.

Prof.

Akiko Aizawa

Topics of Distance Education
Systems

Survey of various ideas of distance education and their

systems, including Computer Assisted Instruction (CAl),
Computer Supported Collaborative Learning and Working
(CSCL, CsCw)

Prof.

Noriko Arai

Image Processing

This course will cover the theory and practice on image
processing,

especially related to the issues on image and video
database.

In the concrete, we will visit the following topics:

(1) the theory and applications of pattern recognition
(2) the theory and applications of image processing

(3) content-based image and video retrieval and
applications

Prof.

Shin'ichi Satoh

Computer Vision

Geometric aspects of image formation and underlying
properties between acquired images will be discussed in a
unified framework. Topics include camera models,
calibration, stereo vision and multiple-view geometry. 3D
reconstruction algorithms with their applications will be
also discussed.

Prof.

Akihiro
Sugimoto

User Modeling

The objective of this course is to provide the student with
a general understanding of User Modeling and how it can be|
used. One of our main focuses will be on the acquiring of
fundamental theoretical knowledge. Besides, the course will
give course participants to discuss.

A.Prof.

Kenro Aihara

Multimedia Information Processing

This course is concerned with the information processing
methods for multimedia, e.g., multimedia information
retrieval. By the advancement of computer technologies,
the scale of multimedia information processing is increasing
very rapidly. This invokes the need for the sophisticated
processing methods that are efficient and scalable. This
course deals with research topics related to such methods
from the viewpoint of algorithms, data structures, software
systems, etc.

A.Prof.

Norio Katayama

Image Media Engineering

This course will cover topics related to visual
communication systems which are based on integration of
image processing and sensors/cameras.

A.Prof.

Kazuya Kodama

Computer Graphics

We will study various methods to represent, manipulate,
and visualize 3D shapes including real world objects as well
as synthetic ones. Students are also encouraged to
participate in short-term projects, where they will
investigate real applications of the graphical methods.

A.Prof.

Hironobu
Gotoda
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Content of subject

Intelligent Systems Science

Logical Foundations for Artificial
Intelligence

In this course, the principles of Artificial Intelligence are
studied.

In particular, we survey classical theories and recent
studies on propositional logic, SAT algorithms, predicate
logic, situation calculus, reasoning about action, planning,
logic programming, and belief update.

Prof.

Katsumi Inoue

Intelligent Systems

This course gives the systematic discussions on basic
concepts of knowledge systems , knowledge modeling ,
reasoning technologies, applications, issues and future
trends. Knowledge-based problem solvers, Intelligent
human interfaces and Autonomous robots are main topics
of the applications to discuss.

Prof.

Haruki Ueno

Reasoning Science

We study theoretical foundations of artificial intelligence
and applications based on such foundations. Specifically,
we investigate theoretical foundations of the following
reasoning mechanisms, their implementations and
applications.

Prof.

Ken Satoh

Knowledge Sharing System

His primary research interests are in the areas of
techniques for knowledge sharing systems that enable
people collaborate to each other to develop their
knowledge. His current research focuses on ontology
engineering including theoretical foundation of ontology and
its developing methodology, and community support
methodologies that can support community activities to
generate community knowledge.

Prof.

Hideaki Takeda

Human Agent Interaction

We will discuss the design of human-agent interaction. For
preparation, we will survey on the design of intelligent
agents, especially life-like agent and machine learning,
action selection. If necessary, reading papers round a class
will be done.

Prof.

Seiji Yamada

Intelligent Robotics

This course studies intelligent robots which act as physical
agent systems in real world environments. Robot vision &
audition, learning theory, behavior planning and system
integration & synthesis are discussed.

A.Prof.

Tetsunari
Inamura

Natural Language Processing

This course aims to introduce the fundamental techniques
of natural language processing (NLP), i.e. the study of
human languages from a computational and engineering
perspective. Topics include part-of-speech tagging, lexical
analysis, parsing algorithms, grammar formalisms, word
sense disambiguation, evaluation issues and machine
learning of natural language.

A.Prof.

Nigel Collier

Psycholinguistics

This course discusses the psycholinguistic models of how
discourse is organized by looking at coordination of speech
and speech-accompanying gesture, and their implications
to informatics.

A.Prof.

Nobuhiro
Furuyama

Intelligent User Interfaces

The overall goal of the course is to introduce techniques
for the creation of more intuitive interfaces in order to
enhance human-computer interaction.

We will focus on embodied interfaces that may emulate
aspects of human face-to-face communication by using
anthropomorphic virtual character agents.

A.Prof.

Helmut
Prendinger

Digital Publications

Students will study on digital publishing and online
information resources from the viewpoint of information
environment through lecture and case study. The scope
covers modeling and presentation of information, function
and structure of systems, concept and methodology
relating people and society, etc. in the process of
production, structuring, storage and provision of
information. Analysis and evaluation of practical systems
such as web information systems, digital libraries and e-
journals are given as assignment. Technical knowledge of
general document processing and web information systems
are required.

Prof.

Keizo Oyama




Field

Subject

Unit

Content of subject

Information Environment Science

Information Retrieval

Principles and methods of information retrieval. An
examination of the central concept in Information Retrieval,
methods, consideration for the relationship to user's
context, retrieval purpose, task and need as well as
characteristic of information objects.

Prof.

Noriko Kando

Informatics on Society-
Technology Relationships

Information Institution with a focus on relationships
between information and communication technologies and
legal social systems, including issues on how cutting edge
technologies and services influence on legal systems and
vice versa, will be discussed into a vision of the future of
information institution.

Prof.

Yoh'ichi Tohkura

Scholarly Information Databases

With a focus on scholarly information which is leading
developments in database applications, various aspects of
the scholarly information databases are discussed in
conjunction with the state of scholarly communication
svstems

Prof.

Masamitsu
Negishi

Academic Information
Environments

This course focuses on the study of creation, storage,
dissemination and sharing of digitalized scholarly
information, and discusses the social and economical
environment of digitalized information.

Prof.

Akira Miyazawa

Research on Social Informatics

In this course, we will see the recent business cases
around the world, analyze the user activity using several
statics methods. Then we shall achieve the research ability
to find some institutional matters on Information Society
and to give some policy proposals.

A.Prof.

Hitoshi Okada

Methodology of Scientmetrics

This course focus on methodology and case analysis of the
scientmetorics for measuring scientist's research activity,
research trends and development of science. We discuss
technique to extract internal factor to explain the
characteristics of the empirical distribution with comparing
a mathematical model in natural science.

A.Prof.

Masaki
Nishizawa

Advanced Software Technology |

The aim of this course is to study by practicing tools how
to apply model checking techniques that verify software
behaviors exhaustively for rigorous software verification.

In particular, the students study SPIN, SMV and LTSA that
are widely known as model checking tools.

A. Prof.

Hiroshi Hosobe

Advanced Software Technology

The aim of this course is to introduce systematic
development/verification methodologies for software
systems by using tools for formal specification techniques
based on mathematical logic.

In particular, it will cover B-method and VDM for functional
specifications in the software design.

Prof.

Shin Nakajima

Advanced Software Technology

The purpose of this course is to enable students to learn
practical and substantial skills which help carry out their
research. The course mainly consists of lab classes to
learn the latest software technologies currently being
studied using advanced software tools.

Advanced Software Technology

The purpose of this course is to enable students to learn
practical and substantial skills which help carry out their
research. The course mainly consists of lab classes to
learn the latest software technologies currently being
studied using advanced software tools.

Research in Informatics for PhD
thesis, | -- V

This course gives discussions and advices for writing a PhD|
thesis.

Al

| professors

Seminar on Basic Knowledge in
Informatics, |, Il

This course gives discussions and seminars in order for
students to acquire basic knowledge and skills which are
necessary for research in Informatics.

All faculty

Research in Informatics for
Master Thesis, |

This course gives discussions and advices for writing a
master-thesis-level research paper.

Al

| professors

Research in Informatics for
Master Thesis,

This course gives discussions and advices for writing a
master-thesis-level research paper.

Al

| professors
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School of Multidisciplinary Sciences

Subject

Unit

Content of subject

Introduction to Multidisciplinary
Science

Taking the problem of the Earth’s environment as an
example, the lecture guides the students to understand
basic concepts to deal with complex and multidisciplinary
subjects. It is important to consider prediction of global
warming/cooling for the sustainable development of human
beings. Many physical parameters such as solar radiation,
albedo, air/sea—water temperatures, etc. are related, and
their primary processes are outlined in the lecture. The
complex system must also be studied from the viewpoint of
informatics, namely, data gathering/management,
simulation, etc. Based on these lectures, discussion on this
un—solved subject by the students is made in the seminar.

Prof.

Kazuo Shibuya

Introduction to Statistical
Modeling in Complex Systems

Introductory course in interdisciplinary approaches to
obtain a wide view and tough mind ready to engage in
science of complex phenomena. It involves the statistical,
mathematical, and computational methods to analyze,
predict, and simulate complex phenomena in various fields
relating to nature, human, and human society. A special
focus is laid on fundamental theory of time—series models
appropriate to describe the changes in temporary or spatial
stochastic phenomena and on the methods of estimation
and prediction of those models.

Prof.
Prof.
A.Prof.

Genshiro Kitagawa
Tomoyuki Higuchi
Seisho Sato

Introduction to Statistical
Inference I
Introduction to Statistical
Inference 11

Statistical inference theory is lectured, ranging over
probability theory, estimation, test, decision theory,
asymptotic theory, linear model, analysis of variance, model
selection, Bayes statistics, experimental design, and so on.

A.Prof.

Prof.

L
Mihoko Minami

IL.
Yoshiaki Itoh

Introduction to data science I
Introduction to data science Il

Introduction to data science I lectures various methods of
multivariate data analysis including principal component
analysis, regression analysis, discriminant analysis, and
quantification methods of qualitative data.

Introduction to data science II studies main topics of “AIC
Statistics,” such as statistical model, entropy and
information quantity, AIC, and model selection.

Prof.

Prof.
Prof.
Prof.

L
Yasumasa Baba

IL.

Yoshiyuki Sakamoto
Makio Ishiguro
Takashi Nakamura

Introduction to Space-Time
Modeling

We introduce the theory of stochastic processes and
random fields that are bases of various temporal, spatial
and spatio—temporal statistical models. Then, we introduce
the primary statistical inferences to estimate parameters of|
the models, model selection procedures for an effective
prediction and also diagnostic analysis for discovery of
features involved in the data set. Necessary numerical
programming methods will be also provided. Students will
also study methods for the analysis of time series and
spatio—temporal data with linear time series models and
their algorithms which are useful for these methods.

Prof.
Prof.
AProf.

Yoshihiko Ogata
Yoshiyasu Tamura
Yoshinori Kawasaki

Computational Methodology in
Statistical Inference |
Computational Methodology in
Statistical Inference 11

Computational Methodology in Statistical Inference 1
focuses on fundamental computational methodologies in
statistical inference, such as linear algebra, optimization,
numerical analysis, and state space representation.
Computational Methodology in Statistical Inference 11
focuses on advanced methodologies in statistical
computation and their applications, such as graphical
modeling, Monte Carlo simulation, Kernel methods in
machine learning.

Prof.
A.Prof.
A.Prof.
A.Prof.

A.Prof.
A.Prof.

L
Takashi Tsuchiya
Naomasa Maruyama
Satoshi Ito
Yoshihiko Miyasato
IL.

Yukito Iba

Tomoko Matsui

Selected Topics on Polar Science

I

Topics from each research discipline are studied with
special interest of international circumstances.

All Prof.

Selected Topics on Polar Science

I

Topics from each research discipline are studied with
special interest of international circumstances.

All Prof.

Measuring the Earth,
Instrumentation and Progress

In order to understand the Earth's environments, various
kinds of geophysical instruments including satellite remote
sensing techniques are required. The students should
understand how the related mesurements are done and the
related instruments are developed. For example, it is useful
to study the progress of positioning/navigation,
measurements of vibration and deformation of the ground,
atmospheric pressure, etc. The objective of this lecture is
to study the measurement method of the Earth'’s field and
to review progress of the related instrumentation.

Prof.

Kazuo Shibuya




Subject

Unit

Content of subject

Quantitative Spectroscopy and

This lecture focuses on the fundamental optics,
spectroscopy and imaging technologies applied in optical
measurements of the natural environment. Various natural
luminous phenomena observed in the ultraviolet to infrared
regions will be summarized, and optical instruments

Imaging 2 invented for measuring them will be introduced. The optics, AProf. |Makoto Taguchi
spectroscopy, light sources, detectors, imaging devices,
optical layouts, and low—level light detection techniques will
be reviewed with theories and examples in graound—-based
and spacecraft measurements.
To understand a marine environmental system in polar
oceans is important to clarify the global environmental
changes. Sea ice formation in polar oceans is a main
. ) . driving force to drive global ocean circulation. Also, there
Marine environmental system in 2 |exists a unique marine ecosystem which closely links to the| prof.  |Mitsuo Fukuchi
polar oceans ice formation. Marine production processes in this
ecosystem will influence marine environment in polar
oceans. A lecture of “Marine environmental system in
polar oceans” gives uniques marine system in polar oceans.
Introduction to Foundations of 2 This course teaches basic knowledge which is necessary  |All professors in Foundations of
Informatics, | for research in Foundations of Informatics. Informatics
Introduction to Foundations of 2 This course teaches fundamental problems and latest All professors in Foundations of
Informatics, Il topics in Foundations of Informatics. Informatics
Introduction to Information 2 This course teaches basic knowledge which is necessary  |All professors in Information
Infrastructure Science, I for research in Information Infrastructure Science. Infrastructure Science
Introduction to Information 2 This course teaches fundamental problems and latest All professors in Information
Infrastructure Science, II topics in Information Infrastructure Science. Infrastructure Science
Introduction to Software Science, 2 This course teaches basic knowledge which is necessary  |All professors in Software
[ for research in Software Science. Science
Introduction to Software Science, 2 This course teaches fundamental problems and latest All professors in Software
I topics in Software Science. Science
Introduction to Multimedia 2 This course teaches basic knowledge which is necessary  |All professors in Multimedia
Information Science, I for research in Multimedia Information Science. Information Science
Introduction to Multimedia 2 This course teaches fundamental problems and latest All professors in Multimedia
Information Science, II topics in Multimedia Information Science. Information Science
Introduction to Intelligent This course teaches basic knowledge which is necessary  |All professors in Intelligent
. 2 . \ . .
Systems Science, | for research in Intelligent Systems Science. Systems Science
Introduction to Intelligent 2 This course teaches fundamental problems and latest All professors in Intelligent
Systems Science, I topics in Intelligent Systems Science. Systems Science
Introduction to Information 2 This course teaches basic knowledge which is necessary  |All professors in Information
Environment Science, | for research in Information Environment Science. Environment Science
Introduction to Information 2 This course teaches fundamental problems and latest All professors in Information
Environment Science, I topics in Information Environment Science. Environment Science
In this course the fundamental knowledge that will be
required for scientific communication in academic activities
for researchers is discussed. Topics include such as role of
Academic Communication 1 postgraduatt'e Iedu'cat'ion, significance and meaning of . Prof.  |Haruki Ueno
research, originality in research, goal of research, establish
of research, how to write and read an academic paper,
presentation method, culture and science, science and
technological ethics, research collaborations.
This course provides a basic grounding in intellectual
property rights generated during the course of research.
Students will consider intellectual property rights and the
utilization thereof at all stages from the commencement of
. research through to product development, and gain an
Intellectual property rights 1 understanding of legislative and administrative frameworks
associated with intellectual property rights. Students will
acquire the ability to address typical intellectual property
issues encountered during the research and development
process, particularly in relation to patents and copyright.
— Introduction to main Science and Technology indicators,
to survey on R&D and Frascati manual.
— Comparison of main Science and Engineering education
systems.
Research, Development and — Comparison of R&D policy in some OECD countries
International collaboration in a 1 |- University-Industry relations and technology transfer V. Prof. [Angelino Henri
changing world from Public Institutions
— Recent development of Innovation Policy in USA, Europe
and Japan
— New issues in internationalization of basic and applied
research




DNA




WebLS

WebLS

GFP







Department of Genetics

Field Subject Unit Content of subject
Basic features of molecular and cellular biology will be Prof. |Ken Nishikawa
outlined and discussed. These include regulation of gene Nobuo
expression, protein synthesis and protein degradation, Prof. Shimamoto
protein structure and function, chromosome structure and Prof. |Hiroyuki Araki
dynam!cs, cell cycle regulatlon_, organ_elle structure and Prof.  |Fumiaki Yamao
. dynamics, and membrane traffic. Articles related to these . o
Molecular and Cellular Biology 1 |subjects will be read and discussed. Prof. ¢|r0n0r| Niki
asuo
AProf. Shirakihara
AProf. Tatsuo
Fukagawa
A.Prof. |Koichi Kawakami
A.Prof. [Emiko Suzuki
Various developmental events, such as cell fate Prof. |Yasushi Hiromi
de_terrlngwrflor], cel_llldéfferenltlatlgn, Tofr}p:hofgeneas and ' Prof. |Susumu Hirose
animal behavior will be analyzed in light of gene expression,
cell-cell interaction, intrace)lllular siggaling gnd evolﬂtion. Prof. {Ryu Ueda
Classes will be run by critical reading of the primary Prof. |Isao Katsura
literature and discussion. Prof.  |Yumiko Saga
. Prof.  |Hiroyuki Sasaki
Developmental Biology 1 5 Toshihiko
rof. o
Siroishi
AProf. To§hitaka
Fujisawa
A.Prof. |Tatsumi Hirata
A.Prof. |Tsuyoshi Koide
A.Prof. [Noriyoshi Sakai
This course consists of short lecture series (projects)
each of which providing fundamental principles at the
boudary of biology with another field. It is designed to
provide basis for students to explore the frontiers of new
fields. Credits will be given when students complete two of
the following lecture series.
Chromosome Dynamics Prof.  [Hiroyuki Araki
Recent advances concerning chromosome dynamics in Prof. |Fumiaki Yamao
both procaryotic and eucaryotic cells, which includes Prof. |Hironori Niki
chromosome replication, chromosome segregation,
DNA/RNA transposition and genome rearrangement by AProf Tatsuo
Perspective of Frontiers 1 |DNA recombination, are lectured. © 7" [Fukagawa
Epigenetics Prof.  [Hiroyuki Sasaki
Epigenetic modifications of DNA, histones, and chromatin Prof. |Tetsuiji Kadotani
influence the function and the integrity of the genome in
Eukaryote. Mechanisms and physiological implications of Keiichi
the epigenetic modifications will be discussed in the AProf. Shibahara
lectures.
Structural Genomics of Proteins Prof. |Ken Nishikawa
Recent developments of experimentally determined and
classified structures of proteins are surveyed, and topics Yasuo
on structure-based, genome-wide protein informatic AProf. Shirakihara

analyses are introduced.




Field

Subject

Unit

Content of subject

_Nanobiology
Nanobiology is the science in which the mechanisms of
biological phenomena are analyzed as movements or
changes in shapes of relevant molecules. | will explain Its
foundations on physics and chemistry, which involve
single-molecule manipulations/analyses. The
understanding of an attendant is confirmed by several
practices on 1. Its characteristics and its major concepts,
2. its basic technologies, and 3. its relationship to
nanotechnology.
This course is composed of the following chapters.
Chapter 1 Nanobiology and nanotechnology: their histories
and concepts
Chapter 2 Nano-biomachines and their differences from
artificial machines
Chapter 3 Experimental techniques in nanobiology
Chapter 4 Techniques along time axis
Chapter 5 Nano-structures and nano-mechanics

Notice) The resumes of this course is provided from
WebLS and thus all the attendants should prepare the
necessary registration/ settings according to the indication
provided beforehand.

Prof.

Nobuo
Shimamoto

_Molecular Imaging

Basic microscopy, visualization of biological molecules and
their functions will be outlined and discussed. Topics of
GFP, Fluorescence enrgy transfer, single molecule imaging
will be introduced.

Prof.

Makio Tokunaga

_Genome Biology (Microorganism. Plant)

Approaches for revealing biological function and genetic
characteristics of organisms as a whole genome unit will be
lectured in terms of ways of observation and analysis in
the field of plant and microorganism research.

Prof.

Prof.

Nori Kurata

Hideaki
Sugawara

Genome Biology (Animal)

In this class, we study genome structure of animals and
genetics of morphology and behavior of animals.

Prof.

Prof.
Prof.

Toshihiko
Shiroishi

Ryu Ueda
Naruya Saito

_Expression Profiles in Genomics

The process of elucidation of constraints in basic cellular
proceses with genome-wide measurements data will be
discussed.

Prof.

A.Prof.

Kosaku Okubo

Kazuho lkeo

Population Genetics

Theoretical, empirical, and experimental approaches to|
study origins and maintenance mechanisms of genetic|
diversity and evolution in population genetics. Topics
include probability theory, statistical analyses such as QTL
mapping and linkage disequilibrium mapping.

Prof.

A.Prof.

Naruya Saito

Toshiyuki
Takano

Systems Biology: Towards system-level understanding of
life

We lecture on the system-level studies of various
biological phenomena including cellular proliferation,
development and differentiation, gene expression network,
evolution and biodiversity through so-called ‘'omics’
approaches (systematic analyses of genome,
transcriptome, proteome, metabolome, etc.). Our lecture is
extended to the basis of the construction of biological
databases for “omics’.

Prof.

Prof.

Yuji Kohara

Yoshio Tateno

Evolutionary Genetics

To understand the way of thinking and principles of
molecular evolution by using DAN or amino acids
sequences, we learn the method to construct molecular
phylogenetic tree and the way to extract evolutionary
process from it.

Prof.

A.Prof.

Takashi
Gojyobori

Kazuho lkeo




Field

Subject

Unit

Content of subject

Practical Spoken English

An interactive seminar on spoken English instructed by
native English speakers. You will practice verbal
communication in English in a small group of students. The
goal of this course is to develop your skills so that you can
effectively discuss and present scientific matters in
English.

A.Prof.

Tatsumi Hirata

Scientific Writing

This course will explore principles of clear English writing
that will enable you to effectively transmit the information
you wish to provide to your readers.

Prof.
Prof.
A.Prof.

Yasushi Hiromi
Yoshio Tateno
Koichi Kawakami
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Department of Basic Biology

Field Subject Unit Content of subject

. L Introduction of research works in National Institute for
B Introduction To Basic Biology 1 |Basic Biology by all professors and associate professors AProf |Kazuo Ogawa
& General introduction of endomembrane system, especially prof.  [Yoshinori Osumi
%L lysosome/vacuole and molecular mechanism of autophagy rot. {roshinor Osumi
IS Lectures on dynamics of structure and function of plant S
>
2 organelles Prof.  |Mikio Nishimura
> |Dynamics of structure and This lecture describes the recent progress on molecular
2 |function of membrane and 1 [cell biology from the viewpoint of biogenesis for useful A.Prof |Makoto Hayashi
b% organelles metabolites in plant cells
> Recent works on biological motors (dynein and kinesin)
g associated with microtubules in cells Aprof |Kazuo Ogawa
B Shigenori
S A.prof Nonaka
& - - -

Molecular mechanisms of dynamic genomes and their . .
3 impact on gene regulations Prof.|Shigeru lida
g The lecture will be focused on a recent advance in o
8 develczp|ngtgzntetu;alllyI mod|f|3d m|?:e by ';ra?sgemc and AProf ;gzggkkugl
é Gene expression and regulation 1 ?,?:fﬁ:r:ge ed technology and analysis of the gene
=} Lectures on the mechanisms of morphogenetic -
= phenomena AProf |Ryuji Kodama
§ § Molecular and cellular biology of axis formation, induction AProf Noriyuki
53 and morphogenesis in early vertebrate embryos ' Kinoshita
g’f Effects of environmental factors and chemicals on animal
f 2 morpho_genesis and sex determination will be lectured on Prof. |Taisen Iguchi
S 2 the basis of molecular mechanisms
O @ |Environmental Molecular Biology 1 |Focus in this lecture is to understand the response of Hajime
& ; i AProf |\

§ﬁ organisms to xenobiotics in molecular level . Watanabe
bgﬂ = Lecture on molecular me_ch_amsms of the stress responses AProf |Koji Mikami
~ £ that affect morphogenesis in plants
% _;:L: Molecular mechanisms of axon guidance Prof. |Masaharu Noda
% E St_udies on genes that are expressed in specific areas of Prof Tetsuo
§§ Neurobiology 1 |primate neocortex " |Yamamori
£ 5 Physiological roles of the central nervous system are
g g discussed in this lecture. The major focus is the sensory A.Prof |Eiji Watanabe
S system of the higher vertebrates
= - -
L% s Genome dynamics and gene evolution prof. |Takashi Horiuchi
%8 Lecture focucing on the relationship between genome AProf Takehiko
S .9 . . . . instability, cellular senescence and tumorgensis ' Kobayashi
.S o |Evolution, diversity and genomic 1 [Vorecul am T m v 3
@ |hiology olecular mechanisms of diversity on structure an AProf |Takashi Murata
i function in eucaryotic cells
s Lecturing mathematical approaches to understand higher- .
k= order phenomena in biology Aprof [Atsushi
= ’ Mochizuki
[=2)
& Molecular mechanisms of reproduction in multicellular Prof Yoshitaka
5] animals, especially regulatory mechanisms of sex " [Nagahama
2 determination/differentiation and gametogenesis Michuyasu
o A prof Yoshikuni
% Reproductive biology Biology of Expressions and functions of transcription factors, and o
T i i 1 |differentiation processes of cells and tissues induced b Kenichiro
I |sexual dimorphism imerentia p y Prof. Morohashi
- the factors will be described orohashi
% The lecture will be focusing on the cellular interaction
N during organogenesis including the process of sex A.Prof |Minoru Tanaka
<3 differentiation
9 Practical Spoken English 1 Lectures on English presentation and communication
<
S — —
= Scientific Writing 1 Lectures on English literacy in science
Q
g Experience to join intenational scientific meeting and to
£ |Advanced Conference 1 [discuss with world wide scientists
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Department of Physiological Sciences

Field Subject Unit Content of subject
Cytoarchitecture and Synaptic Various neuronal and glial cell types in the brain, synaptic | pyof Ryuichi Sigemoto
Organization of the Central 1 |organization, distribution of functional molecules, and their Toshihiko
Nervous System implications for the CNS function will be discussed. A.Prof. Momivama
bral Circui This course reviews current knowledge about cell types Prof. |Yasuo Kawaguchi
Cerebral Circuitry 1 land synaptic connections in the cerebral circuitry. AProf. |Yoshiyuki Kubota
Lectures will be focused on the neural substrates of the -
3 |Language and Cognition: System 1 higher brain function including language revealed by Prof.  [Norihiro Sadato
2 |Level Investigation noninvasive neuroimaging techniques such as functional
Q MRI.
2 - - - - —
& |Neural Mechanisms of Perception Learning experimental studies on the neural mechanisms Prof. |Hidehiko Komatsu
= d Cognition 1 of perception and cognition. Particular emphasis is on o
%‘ an Y vision. A.Prof. [Minami Ito
=3 In these lectures, | will talk on the neural mechanisms of
2 Neural Mechanism of Cognition 1 motor actions of the animals, especially in relation to their Prof. |Tadashi Isa
2 |and Motor Control responses to sensory stimuli and modulation by cognitive '
a processes.
o Studying clinical Neurology, that is, understanding .
= . - pathophysiology of various neurological diseases is very Prof. [Ryusuke Kakigi
© [Introduction of Clinical Neurology | 1  [important for researchers in the field of Neuroscience. We
g\ will have simple lectures which are easy to understand A.Prof. [Yoshiki Kaneoke
o even for the beginners i i
g WelwnlllntroduEe you the latest mfk?rn;anoln on the - Prof. |Kazuhiro Ikenaka
® |Development and Regeneration of molecular mechanisms governing the development of the ‘
ol 1 |nervous system, and discuss how these data can be A.Prof. [Katsuhiko Ono
O [the Nervous System AN ; .
utilized in the treatment of neurodegenerative diseases - )
2 mainly through regeneration. AProf. |Seiji Hitoshi
E on Ch | Biol L Lectures on biological role and phylogenetical diversities Prof. |Yasushi Okamura
2 on Channel Siology of ion channel molecules will be given. AProf. |Shinichi Higasijima
% Molecular investigations on how animal cells live and die in
2 Physiology in Cell Life and Death 1 |response to environmental changes. Prof. [Yasunobu Okada
©
E The mechanism of voluntary movement will be discussed
£ |Behavioral Neuroscience 1 |focusing on the functions of the motor cortex, basal Prof. |Atsushi Nanbu
- ganglia and cerebellum.
g General lecture on structural identification, structural Prof, |Kuniaki Nagayama
2 . determination, functional analysis of stable or transient
2 [Supramolecular Mechanics 1 [supramolecules such as ribosomes, transcription AProf. |Mitsutoshi Setou
”C- machines, membrane proteins and their hybrids. ' '
o
= The lecture will link microscopic functions at cellular and
% Hypercellular Structures and 1 hm°|eCU|T|r Ilevels dW'th ma}croTc_oplc fup(l:ltlc:cns at he view of | Aprof, [Masataka
2 |Functions ypercellular and organ levels; especially from the view o PTOt. {1 rakami
= material transport and energy supply.
>
g We introduce the bases of membrane excitability, from prof. [Yoshihiro Kubo
2 Biophysical and Molecular Bases 1 classic biophysical background to recent achievements of rot. ShinIro Ku
5 of Membrane Excitability structure-function study of ion channels. AProf Michihiro
= ' ' |Tateyama
O This course will cover the molecular aspects of neural
> |Molecular Basis of Neural signaling. Recent advances in the understanding of Prof. [Keiji Imoto
g S'O eci_u ar 5asis or Neura 1 |functional molecules, such as ion channels and
S |Slgnaiing neurotransmitter receptors, as well as in experimental AProf. [Mariko Miyata
§ methods will be discussed.
= Study for cellular structures and functions related to
3 Cellular Physiology 1 |receptor, cell excitation, synaptic transmission and Prof. |Jyunichi Nabekura
2 transporters.
2 [Neuronal Regulation of 1 Studies of hypothalamic and autonomic regulation of whole Brof Yasuhiko
Metabolism body glucose and lipid homeostasis. rot. IMinokoshi
Molecular mechanisms of sensory perception including
Molecular Sensory Physiology 1 |nociception, thermosensation and mechanosensation Prof. |Makoto Tominaga
would be lectured.
Signal Transduction System in 1 Signal transduction pathways of cell movement regulated AProf. | Tomoko Tominaga

Cell Motility

by cytoskeleton would be lectured.




Field Subject Unit Content of subject
. A Various technology and methodology in physiological
ggigocioslogy in Physiological 1 |sciences will be introduced in laboratories which you do
not belong to.
g . Basic expression and logical writing for scientific
Scientific Writing 1 publication in English will be introduced.
Practical Spoken English 1 Basic expression and preparation for oral presentation in
English will be introduced.
Special Lectures in Physiological 1 Recent progress and results at the cutting edge will be
Sciences introduced by experts in the physiological sciences.
. . . Analysis of pathological condition, its biochemical
Pathological biochemistry 1 backaround, and medication.
Oncology 1 (I;’ra::slogy of tumors and pharmacology of anti-tumor
Endocrinology 1 Usage of hormons in clinical fields.
Gastroenterology 1 Pathology and treatment of gastrointestinal diseases.
Cardiology 1 Pathology and treatment of cardiovascular diseases.
Nephrology 1 Pathology and treatment of kidney diseases.
Environmental Medicine 1 Relationship between recognition, behavior, and

environment




Biological Symposium

Biological Symposium

15:30 16:30
Web




School of Life Science

Subject

Unit

Content of subject

Molecular and Cellular Biology

Eight basic lectures on the molecular cell biology are
presented. Main subjects are, chromatin structure, DNA
replication, recombination and repair, cell cycle control,
gene expression, transcription, translation, protein-folding,
sorting and degradation, supra-molecular structure,
dynamics of organelles.

Prof.

Yoshinori Osumi

Developmental Biology

Methods, basic knowledge, and concepts in developmental
biology are explained. Methods and logic of experimental
embryology and developmental genetics, basic processes
and technical terms of animal and plant development,
relation between development, evolution and genome, etc.
are illustrated to form the basis for understanding original
papers in developmental biology.

Prof.
Prof.
Prof.
Prof.
Prof.
Prof.

Isao Katsura
Kazuhiro lkenaka
Naoto Ueno

Satoru Kobayashi
Shinji Takada
Mitsuyasu Hasebe

Neuroscience |

We will introduce structure and function of neuronal
elements in molecular, cellular, and systemic levels, and
discuss how intrinsic and extrinsic information is
processed, stored, and used in the nervous system to
express adaptive behaviors

Prof.

Ryuichi Sigemoto

Introduction to Bioinformatics

This lecuture is based on e-learning web system. Lectures
include homology and motif search of genomic nucleotide
sequences and protein amino acid sequences, construction
of databases, large-scale analysis of gene networks and
protein-protein interactions. Principles and application oof
these analyses will be given, and students are requested to
practive data analyses.

Prof.
Prof.
Prof.
Prof.
Prof.
A.Prof.

Naruya Saito
Takashi Gojyobori
Yuji Kohara
Hideaki Sugawara
Yoshio Tateno
Yukiko Yamazaki

Life Science Progress Report

Advice on research and presentation will be given by the
Progress Report Committee, which is organized for each
student. The Committee consists of one (for | and IIl) or
four (for Il, IV and V) faculty members of the Department of
Genetics and should not include the student's supervisor.

Life Science Experimentsl V

The supervisor of each student will teach research and
thesis writing with the help of teaching staffs in the
laboratory.

Life Science Reading Seminarl

Recent papers in genetics will be introduced, explained, and
discussed by the members of the Journal Clubs/Textbook
Reading Clubs, including the students who participate in
them. See the List. Ask the organizer of each Journal
Club/Textbook Reading Club for details.

Life Science Seminar | V

Active scientists will give seminars on their own research
in life science.

Biological Symposia and NIG Workshops are held irregularly,
and NIG Colloquia at 15:30-16:30 on Friday. The schedule
will be announced at the Web site of NIG and distributed to
each laboratory in printed papers.

Those who wish to obtain the credit should attend at least
8 seminars in total out of Biological Symposia, NIG
Workshops, and NIG Colloquia, and submit reports on the
seminars. Grade will be determined on the basis of the
attendance and reports.
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