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Interplay between differential equations
integrable systems and algebraic geometry
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mg:gor';?wathemaﬂcsl the way to describe phase space in terms of algebraic geometry.

University of California, Moreover, we will review recent works on its relation to quantum
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(Tentative Schedule)

1. Introduction
2. Differential equations and integrable systems

Al 3. Examples
Olivia DUMITRESCU 4. A brief guide to algebraic geometry
Department of Mathematics 5. The WKB method
and Physics, 6. Quantum invariants and integrable systems
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y 7. Further discussion |

8. Further discussion I
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Drilling into the Memory of the Earth.
An Introduction to International Ocean Discovery Program
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Earth and Planetary Sciences The International Ocean Discovery Program (IODP) is an international marine research

collaboration between 26 nations dedicated to advancing scientific understanding of the Earth
using specialized ocean drilling platforms staffed by multidisciplinary research scientists. Japan
is one of the leading nations of IODP and has provided a cutting-edge, riser-equipped deep sea
drilling vessel, CHIKYU, which is capable of drilling up to a 7,000m deep sea floor.
Internationally endorsed targets for CHIKYU are seismogeniczones that cause ultra large
earthquakes such as Nankai earthquakes, intra-oceanic arcs creating continents that typify the
planet Earth, and the Earth’s mantle that occupies 80% of this planet. This lecture shall
introduce these projects that Japan leads.
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. How was our solar system formed and evolved?
NI|Egr'fhaarr‘1clikP(I)a rétra{regile\n\gsA Our solar system has eight planets like the Earth and other various bodies such as satellites,

asteroids, and comets. In this class, we learn about the origin and the characteristics of these
bodies, and the recent progress of the Japanese planetary exploration of asteroids is introduced.
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» In 2012, the long-awaited Higgs particle was finally found at the LHC experiment, which has led to
Yuji YAMAZAKI the Nobel Prize in Physics 2013. This lecture explains about how the particle gives mass to other
Physics elementary particles and how the new particle were found experimentally.
Lecture 1: the world of elementary particles and the Higgs particle
Lecture 2: accelerator and experiments for finding a new particle

5,6) 7/28,29 How Einsten saw sphere?

In these two lectures we will use only the most basic tools from calculus to introduce two rather
remarkable theories. One is the theory of relativity that is now so indispensable for the daily
operation of modern-day life. The other is a theory that led to Perelman’s solution of the Poincare
conjecture, which became headline news worldwide. Our goal is to give an introduction to these

two topics that is easily understood and yet still shows their depth. We will approach this with two
very down-to-earth applications, as stated in the two titles for the lectures.
Wayne ROSSMAN Lecture 1: How Einstein saw spheres

Mathematics Lecture 2: The fence of least perimeter about a farm of given size



£")  Kobe Summer School 2014 &

IRFERFRUESE - Introduction to Natural Sciences, |l

H #2:20144 78300 ~881H,884 ~6H (5HR)
UG-3 B R3:50R
% Fh:Z103 (BEWIERZZE)

1) 7130 EWF | EMEENDRARF

Biology: Introduction to Plant Science
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What is a plant? How do plants live? What do plants give us? This lecture provides basic

Hidehiro FUKAKI knowledge on plants and discusses the importance and future of plant science.
Bioligy,
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Evolution of the Brain
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The human brain is the last frontier of modern science. Fine control of finger movement,
Mitsuhiro MORITA emotion, language, and strategic planning for surviving in the wild, as well as in our society
Bioligy are all consequences of information processing by the brain. This talk focuses on the

evolution of diverse brain functions by virtue of emerging unique neural networks.
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Ecology: Exploring biodiversity in space and time
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How many species inhabit planet earth? How species can co-exist, and function to maintain

Ta kuya SATO ecological processes, including carbon and nutrient cyclings? Students will learn basic
Bioligy concepts of Ecology that will be helpful in answering the above questions.
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Chemistry: Science of Molecules
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- How does medicine relieve pain? How can insects lure their partner?
o Can we make ice-cream’s smell from petroleum? Students will learn very basic chemistry in
Ryousu kc(-i‘1 MATSUBARA this class and acquire the knowledge necessary to answering these questions.
emistry
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B Chemistry: photosynthesis and solar cell
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How do biological molecules convert sunlight to chemical energy? How do organic solar cells
Yasuhiro KOBORI generate photocurrent? Students will learn very basic quantum chemistry to understand the

Chemistry mechanism of photo-energy conversions.
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Introduction to Japanese Culture and Society

1. July 28 (4th Period):
Buddhist Images in Japanese Culture and Society

While many Japanese Buddhist monuments are now popular tourist destinations, the original
contexts of their production had wide-reaching effects upon many spheres of Japanese society.
Aside from religious meaning, Buddhist image production had profound influence upon the
Japanese economy, politics, and foreign relations. This lecture will begin with a discussion of key
Buddhist concepts and related visual expressions in Japan. | will explore both distinctive native
characteristics as well as the role of Japan in an international network of Buddhist image

Hillary PEDERSEN production.

Lecturerof Japanese Studies,
Ritsumeikan University

2. July 29 (4th Period):
Japanese Sub-culture and Globalization

The lecture will focus on Japanese sub-culture as a global phenomenon in the age of decentered
globalization. In its phase of “traveling,” this lecture will take up examples of Japanese sub-culture
such as costume play and comic market events in conjuncture with contemporary cultural
industries in Japan.

Kiyomitsu YUI

Professorof Sociology, Kobe
University

3. July 30 (4th Period):
Japan’s Dilemma over the Nuclear: A Historical

Overview

The atomic bombing marks a decisive turn in modern Japan, but its significance has not been

univocal. It has become a cornerstone for Japan’s post-war pacifism. However, it has been doubly

twisted by the fact that Japan has chosen, not only to be under the U.S.’s nuclear umbrella, but

: also to promote nuclear power generation in the name of “peaceful use,” which resulted
eventually in the Fukushima disaster. This lecture brings into light Japan’s dilemma by reflecting

Nobuo KAZASHI on some critical incidents such as the 1954 contamination of the Lucky Dragon 5 followed by the

Professorof Philosophy, Kobe anti-nuclear surge as well as some nuclear-related works such as Astro Boy, Godzilla and
University Hiroshima Mon Amour.

4. July 31 (4th Period)
Cultural Psychology: A Comparative Perspective

Cultural psychologists have explored a mutual relationship between culture and the mind by
addressing how cultural practices influence the manner in which people think, feel, and behave,
and how people’s culturally constructed psychological processes shape social and cultural

,« environments. In my lecture, | will describe the theoretical framework of studies from a cross-
cultural perspective. Next, | will present some of the recent studies on the mode of thought in
ik terms of a comparison between Western and Eastern cultures and an exploration of mechanisms
Keiko ISHII underlying cultural differences. Finally, | will discuss future directions in this research area
Associate Professor of Psychology, ying . yr ’

Kobe University
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Introduction to Japanese Culture and Society

5. August 4 (4th Period)
Japan’s Hamlet

This lecture will consider how Japanese writers responded to Hamlet, the world-famous
Shakespeare tragedy. By introducing several adaptations of the play, | will illustrate how different
Japanese authors negotiated the personal, cultural, and national issues and conflicts that arose
when they associated their work with Shakespeare’s.

Kaori ASHIZU
AssociateProfessorof English
Literature, Kobe University

6. August 5 (4th Period)

Blossoms Before Moss: Rethinking Zen Aesthetics
at Saihoji Temple

A UNESCO World Heritage site, Saih 6ji temple in Western Kyoto is better known today as “The
Moss Temple” (“Kokedera”). With its green moss carpet and dry rock waterfall, the garden is often
held up as a prime example of medieval Zen landscape design. Pre-modern literature about the
temple, however, suggests that Saih 6jiwas celebrated not for its muted moss or austere rocks but

Molly VALLOR for its vibrant cherry blossoms—a feature not commonly associated with Zen in the modern mind.
AssistantProfessorof Japanese This lecture will examine the vital role played the cherry blossoms in literature about Saih 6jij, and,
Studies, Kobe Universit in doing so, invite students to challenge their assumptions about Zen Buddhist aesthetics.

7. August 6 (3rd Period)

Globalizing the Ethics of Emptiness: On the
Reception and Possibilities of Watsuji’s Ethics in
English

Watsuiji’s Ethics emerged within the context of the influx of Western philosophy into Japan and
World War I, as an attempt to carve out a Japanese theory of ethics that might support Japan

Anton Luis Sevilla through‘this turbulent period..However, Watsuji’s receptionin the English Ianguage has ‘
Instructorof Ethics, Ateneo de appropriated him for largely different ends. | will examine attempts to use Watsuji to rethink the
Manila University of Ethics, west’s own problems—relationality, the liberal-communitarian debates, moral relativism—
Philippines focusing on the Buddhist-inspired idea of emptiness as the core of his contribution, thus

demonstrating both philosophical analysis and a case in the dynamics of the inter-cultural transfer
of philosophical ideas.

8. August 6 (4th Period): Discussion

Moderator: Round-table discussion on the topics related to the preceding lectures. The students are

Hideyuki YAMAMOTO encouraged to actively participate in the discussion so as to deepen their understanding and

L broaden their perspectives.
Professorof American Literature,

Kobe University
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THERHRUEEE -- Introduction to Materials Science

Franz FAUPEL

Visiting Professor,Ph.D
CAU of Kiel, Germany
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Introduction to Materials Science
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Professor Franz Faupel has been studying on polymer/metal nanocomposite in viewpoints of
physics and interfacial chemistry. His studies have been in terms published on more than 280
academic papers. Hybrid materials consisting of metal nanoparticles dispersed in a dielectric matrix
are the subject of extensive research due to their novel functional properties offering hosts of new
applications. Polymers are particularly attractive as matrix. Consequently, various approaches have
been reported to incorporate metal nanoparticles into polymers. His research group focuses on the
preparation of polymer-based nanocomposites by vapor phase co-and tandem deposition and the
resulting functional properties. The techniques involve evaporation and sputtering, respectively, of
metallic and organic components and inter alia allow the preparation of composites which contain
alloy clusters of well defined composition. Recently, we also started to use inorganic matrix
materials. Emphasis is placed on soft-magnetic high frequency materials with cut-off frequencies
well above 1 GHz and optical composites with tuned plasmon resonances suitable for ultra thin
colorfilters, Bragg reflectors, and other devices. In addition, antibacterial coatings and sensors for
organic vapors are investigated. The latter take advantage of the steep drop of the electrical
resistivity at the percolation threshold. Moreover, he recently found a novel approach to producing
magnetic nanorods for potential applications in high-density data storage and other fields.

http://www.tf.uni-kiel.de/~ff/
http://www.tf.uni-kiel.de/matwis/matv/index.php
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ER2A0OBF (Introduction to Agricultural Sciences)

The Faculty of Agriculture has objectives to train human resources that will be capable to give to
communities both locally and internationally through research and technology development on
agricultural sciences. In this course, foreign professors invited from overseas give lectures in English
to produce human resources equipped with a global perspective in the area of agricultural sciences.

Students who participate in the course listen to not only English lectures, but also commentaries by
Japanese professors and work on writing English reports. This class proposes to enrich their
international sense by being familiar with lectures and discussions in English and having a chance to
find out the present state of agriculture in foreign countries and the research of agricultural sciences.

T2V, BITR—E LB THERREOERICONT (9A8H)
Development of irrigated agriculture in Africa, especially in Sudan

Bashir Haruya TANAKAMARU
Mohammed
Ahmed Adam Professor of Department

of Agricultural Engineering
and Socio-Economics,
Kobe University

Agricultural Research
Corporation, Sudan

AREGCERAEREOANLANSFTHSAIVR (9A198)
Health bioscience in gut flora including lactic acid bacteria
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Maarten van

de Guchte Ken-ichi YOSHIDA

Professor of Department of
Agrobioscience,
Kobe University

The French National
Institute for Agricultural
Research, France

RE7Y7, HISMVEUITBTETIUMMLRYA4TI R (9A22R)
Plant health science in Southeast Asia: Focus on the Philippines
Christian o—

Joseph
Rili Cumagun

Yukio TOSA

Professor of Department
of Agrobioscience,
Kobe University

University of the
Philippines Los
Barios, Philippines
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H #:2014% 88 56H (2HMH)
B fE:1~4[R

%5 FhoBERFER4SEE 4303

J. Paul Marlowe

GraduateSchool of Maritime Sciences,
Kobe University

Takeshi Nakazawa

International Association
of Maritime Universities (IAMU)
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Michael Woodward Akira Kawaguchi
Schoolof Marine Science

Department of Computer Science
and Technology rove School of Engineerin
Newcastle University, U.K.

TheCity College of New York, U.S.A




Please submit a registration form to the Academic Affairs Section of the Faculty of Maritime

Sciences. Registration Period: July 31%t, 2014
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Special Lecture in Undergraduate Course: Introduction to Maritime Sciences, I

Dates & Venue
August 5 (TUE)  1st — 4th Periods Building4  3F Room 4303 (Fukae Campus)
August 6 (WED)  1st — 4th Periods Building 4 3F Room 4303 (Fukae Campus)

i

& Takeshi NAKAZAWA (International Association of Maritime Universities)

Lecture topic: Energy Efficient Operation of Ships

Aims: To provide a foundational level understanding of the relationship between energy used for

shipping and generation of carbon dioxide(CO2); to emphasize importance of IMO’s approaches
to reduce CO2 generated from shipping and technology to support those approaches; and to
provide contemporary issues on marine engineering related to the development of merchant

vessels.

Contents: IMO’s Studies of GHG Emissions from ships; IMO’s approaches to reduce CO2; EEDI,

EEOI and SEEMP; Cost of energy to operate ships; Basic facts about ship propulsion; Type of

engine and their merits; Technical development of merchant vessels

References and Recommended Reading:

IMO (2000), Study of Greenhouse Gas Emissions from Ships
IMO (2009), MEPC 59/INF.10, Second IMO GHG study 2009
Lloyd’s List, Future of Shipping, December 2009

Other IMO documents related to the reduction of GHG

J. Paul MARLOWE (Graduate School of Maritime Sciences, Kobe University)

Lecture topic: Authentic maritime role-play in English

Seminar Description: This seminar is designed to provide you practice in using English in

situational contexts. The course will revolve around role-play situations that represent
authenticate situations in which English is used in Maritime related contexts. We will first
examine an example role-play situation, then practice in pairs or group, and finally perform.

The rest of the day will be devoted to working in groups with students with related Maritime



career interests, brainstorming an authentic situation in which English is used in that
circumstance, researching useful language for that situation, developing a role play, practicing
that role play, and finally performing the role play for the class.
Seminar Goals: Students will...
Examine, practice, and perform an example authentic maritime role-play situation
Design, research, and develop an authentic maritime role-play to perform in pairs or groups
Assessments:

Participation (30%) + Group Work (30%) + Performance (40%) = 100%
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Special Lecture in Undergraduate Course: Introduction to Maritime Sciences, 11

Dates & Venue
August 7 (THU)  1st — 4th Periods  Academic Exchange Center
5F Meeting Room (Fukae Campus)
August 8 (FRI)  2nd — 5th Periods ~ Academic Exchange Center
5F Meeting Room (Fukae Campus)

Michael WOODWARD (Newcastle University, U.K.)
Lecture topict Dynamic response of ships including: Maneuvering, Seakeeping and Stability

< Detailed information is coming soon. >

JIIE B Akira KAWAGUCHI (The City College of New York, U.S.A.)

Lecture topic: Introduction to dynamic programming

Abstract: Dynamic programming solves complex problems in way of breaking down into much
simpler subproblems and then combining the solutions to subproblems. Note that
"Programming" refers to a tabular method, not to writing computer code. Hence, attending this
lecture requires no skills for advanced mathematics or computer programming. We typically
apply dynamic programming to optimization problems (minimization or maximization) that
may have many possible solutions. There is a close relationship to well-known divide-and-
conquer solutions that partition the problem into disjoint subproblems, solve the subproblems
recursively, and then combine their solutions to solve the original problem. In contrast, dynamic
programming applies when the subproblems "overlap," that is, when subproblems share
subsubproblems. Dynamic programming solves each subsubproblem just once and then saves
its answer in a table, thereby avoiding the work of recomputing the answer every time it solves
each subsubproblem. Tailored for the Kobe University's maritime sciences, this lecture will open
your eyes to this important subject, from optimization techniques to an interesting world of

algorithmic computations, and power up your skill training in general sciences.
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A mathematical theory of quantum curves
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A mathematical theory of quantum curves :
what they are, and what they do

The theme of the course is to present recent exciting developments
2T G around the notion of “quantum curves” that relates many research
f & “ frontiers of mathematics and theoretical physics. The goal is to develop a
L mathematical theory of this emerging field of research invariants.
Motohico MULASE  after reviewing classical theory, we will explain the theoretical
o catoac<s:  background of this new field of mathematics.

Davis campus The quantum curves connect classical theory of differential equations and
modern theory of topological invariants, such as Gromov-Witten, Seiberg-
Witten, and quantum knot invariants.

The course develops a universal structure of these invariants, originated
by various groups of physicists, based on geometry and analysis of
Riemann surfaces.

A ; '|I-'|t?w do vt\)/elsee the2 rl?oduli srﬁ)ag/\e/:.s of CIIJ(rves? ch th
ivi _ _ . The parabola x = y? knows the Witten-Kontsevich theor
Olivia DUMITRESCU 3. (%;Jan_tum invariar){ts give the exact WKB analysis of_class¥cal ODEs
and Physics 4. The simplest e>_(am]ple of the topological recursion is Catalan numbers
Leibnitz University of Hannover 2+ The mathematical framework of the theory is the Hitchin fibrations
6. Geometry of ruled surfaces, log Calabi-Yau spaces, and the Hilbert
scheme of points

7. From Gromov-Witten to Seiberg-Witten via a spectral curve - a
glimpse of KP equations

Department of Mathematics

This course is designed to be an attractive introduction to the emerging new
theory of the field. Motivated students in Mathematics and Mathematical
Physics are welcome to the course!
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