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(Graduate Minor Programs for S

udents in Master Course)

Ab-initio
Calculation

What QEDC is?
QEDC (Quantum Engineering Design Course) has been offered as a
Graduate School Program since 2007. It will be renewed as a Graduate

@\o Minor Program starting from 2020 Spring Admission.
@
Collaborati < Various fields: Physics, Chemistry, Computer Science, etc.
i ofla F)ra fon % Design of novel materials, highly sophisticated and functional devices
Virtual Physical .W'th ) as well as environment-friendly technology, through the
Test Mechanism Experimentalists development of novel theoretical routines and techniques.
Material % Collaboration with various universities in other countries
Quantification
é N
GHiversal Strategr" Q xﬁﬁ x"";"
) 8 A OSAKA UNIVERSITY
F L& ) 2 Graduate School of Science
Graduate School of Engineering
Inter-Universi Graduate School of Engineering Science
Urﬁversity of?uksuity The Institute of Scientific and Industrial Research
Hokkaido University Center for Atomic and Molecular Technologies
T iversity of Sci . .
OTkgs Sr:y:rr;fyy; ngz,gce Research Center for Ultra-High Voltage Electron Microscopy
etc. \ y

Important Features

Quantum Engineering Design Course

Optical spectroscopy and nano-imaging

Image and Signal Processing

Solid State Physics

Surface and Interface Science

Theoretical Materials Science

Solid State Theory |

Topics in Quantum Simulations

Tutorials on Computational Nano-Materials Design |- I
Molecular Reaction Dynamics |

Special Topics of Extremely High Precision Machining
Advanced Computational Mechanics

Advanced Theoretical Solid Mechanics

Atomically Controlled Surface Processing

Ultrasonic Engineering

Basics and Practice of Data Mining

Quantum Engineering Design Seminar |-II

Contact Information

Quantum Engineering Design Course Office

Div. of Precision Engineering and Applied Physics,
Graduate School of Engineering, Osaka University
M1 Building — 415, 2-1 Yamadaoka, Suita,

Osaka 565-0871, JAPAN

E-mail: gedc-staff@prec.eng.osaka-u.ac.jp

Quantum Simulations Method

Freedom

Behaviors of Nanostructures

PR eidaij.

Analysis Methods

Realization of
New Generation
Functional
Materials

+ Development of Quantum Simulation
Techniques for Materials Science

« Elucidation of Quantum Reactions and
Material Functions by Quantum
Simulation

« Elucidation of Formation Mechanisms of
New Function by Nanostructures

» Mechanism Clarification and Design of
Chemical Reaction by The Identification
of Quantum States of Atomic and
Molecular Scale

» New Materials such as Carbon-based
Magnetic Materials, Spin Electronics
Materials, and Strongly-correlated
Materials

» Mechanism Clarification and Design of

Frontier Materials and Architectural

Materials such as Environmentally

Harmonious Materials with New

Functions

Tt Core
Creation of
Frontier
Mathematical
Methods

University-Industry

Collaborative research with private
companies of electrical products,
automobile, gas, steel mill service and

others

Local Network

International Institute Advanced
Studies, Kansai Photon Science
Institute, Japan Atomic Energy Agency,
Japan External Trade Organization,

Local Governments

and First-principles Calculation Methods
Simulation Methods for Super-Multidegree-of-

Analytical Methods for Describing Physical
Properties, Dynamic Phenomena and Other

Construction of Micro-Macro Coupled Multi-scale

« Guarantee of Security and Safety

2 Core
Elucidation of
Emergent
Material
Function

(Fast and Secure Network)
« Environmental Problem (Renewable

Device)

« Energy-saving Problem

« Function Clarification and Design New
Materials for new Generation Electronics

» Damage Assessment for Complex
Materials Based on Experiments and

Simulation

« Environmentally Harmonious Materials,
Efficient Energy-conversion Material,
Biologically Harmonious Materials, Safe
and Secure Materials

« Design and Creation Research of New
Functional Materials and The Application
of Advanced Plasma Science for Space

Engineering
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Connecting knowledge, taking on children's and young people's health

Graduate Program for Advanced Interdisciplinary Studies
Osaka University UNESCO Chair

Global Health and Education

~Social Design for Health~

In Rl 2018, the UNESCO Chair Gobal Health and Education (GHE) was
established at Osaka Univarsity. We contribute to the achievement of the
Sustainable Development Goals 3 (on health) and 4 (on education) by
addressing global issues in health and education, and developing hurman
resources through research and education. This Graduate Program is
implemented in acoordance with the prindples of the UNESCO Chair GHE, by
fadlitating interdisdplinary discourse between the humanities and the
sdences on the diversity of human health. We aim to provide teaching and
leaming that will gve students skills, knowledge, and gobal perspedives to

HumenSGences D€ @ble to play an adiive role in the future in intermational institutions
UNESCO Chair holder induding UNESCO, WHO, UNICH- etc.

I is an established fact that the primary cause of health digparities is not rooted in the medical
but in the sodal ervironment. Sodal digparities lead to health disparities unless targeted adtion
is taken. To resolve the vidous cyde of sodal disadvantage leading to health disadvantage, which
in turn leads to further sodal disadvantage, we need effedtive adtion. One area that has been
shown to be effedtive is the development of health-produdng environments in schools through
holistic health promotion activities. Yet, there is a need to level up and take even more proadtive
adion as issues such as dimate change, the reach of non communicable diseases, as well as the
dobal reach of communicable diseases makes health an issue for the gobal community. Adtion
is needed whatever the level of economic development in a country or region. To address these
pressing issues, we aim to draw together budding scholars from diverse fields and spedailties
induding, but not limited to, medidne, engneering, sodology, economics, palitics, and the
hurmanities, to engage in interdisdplinary disaussions.

Osaka University UNESCO Chair Office Te.: 06-6879-4046
E-mail: rie.ogasawara@hus.osaka-uacijo http.//ou-unescochair-gheors/

Graduate School of
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[Program Objedtives]
@ To understand the diversity of hurman health
@ TO be able to see issues from various paerspedtives
® To be able to engage in interdisdplinary disaussions
@ 10 be able to make pradtical proposals on eduction and sodal design to pronote
peoples’ health with diversity

[Higible students]

B5,B6, Mand D

[Recuirements for program completion]
At least 8 aredits induding4 aedits of eedtive compulsory subjedts

14-4

Course Gredit
CourseTitle Hedtive ] Course Affiliation Notes
Code Compul sory Isory Hective
211837 |Sodology of Hedthand iness 2 Gad. Shl of HumenSdences  |Japanese
Gitia Sudiesin Education for . Bdish
211767 - ionTl 2 Grad. Shl of Human Sdenaes Bvery other year
211816 |Conflict and Coexistence Studies I 2 |Ged sl of HumenSdences [ ZPNeseand/or Endlish
Bvery other year
Gitia Sudiesin Eductionfor . Bndish
211766 Tt ionl 2  |Gad. Schl of Humen Sdences Bvery other year
211174 |Comparative and Hstorica Sodology 2  |Gad. Shl of Humen Sdenaes BEdish
211181 |Contermporary Sodology 2  |Gad. Schl of Humen Sdences BEdish
Intemational Collaborationand . Japanese
21174 Development Studies] 2  |Gad. Schil of Humen Sdences Bvery other year
211808 |AreaStudiesof Kyosei I 2  |Gad. Schl of Humen Sdenaes Bvery other year
211809 |AreaSudiesof Kyosei I 2  |Gad. Sl of Humaen Sdenaes Bvery other year
251550 |Introdudionto doba Health 2 Grad. Sthl of Medidne Bndish
Advancad Gourse on Hedthand Medicd L.
250526 1 ion 2 |Gad. Shl of Medidne Japanese
250525 |Sports and Health Medicd Sdenaes 2 |Gad. Shl of Medidne Japanese
251515 |Intemational Health Policy 2 |Gad. Shl of Medidne Japanese
251516 |Medidne, Law, Lawsuit I 2 |Gad. Shl of Medidne Japanese
251517 |Medidne, Law, Lawsuit IT 2 |Gad. Shl of Medidne Japanese
Fundamentas of Heathcare Eonomicsand L.
251502 M 1 |Gad. Sl of Medidne Japanese
250520 |Bhicsand PublicPolicy of Life Sdences 2 |Gad. Shl of Medidne Japanese
250551 |Introdudtionto Medica Bhics 1 [Gad.Shl of Medidne Japanese
250554 |Healthare Policy and Media Policy 1 |Gad. Sl of Medidne Japanese
Case Sudy for Problem Solving: Designing .
382507 Future on Gobal Health 2 |@DesignCenter Japanese
Interaultural Communicationand Center for Intemational .
8BS Performance 2 Eduaation and Exchange English
N Center for Intemational .
881247 (Language Communication and Performanae 2 Eucation and B BEdish
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Digital Humanities—Do the words on pages tell us about the
author, chronology, gender, genre, literary school, and more?

Once digitized, a text, normally an object of close reading and literary/aesthetic appreclation, can
transform itselfinto a’bag of words’ that could now be decomposed and processed non-linearly. At
that point, the text becomes an entity that is free from the linearity of language. Just as a pair of
chromeosomes of our cells can be sequenced as an array of the genetic alphabets (ACGT), so a text
can likewise be reduced to a vector of words, alphabets, and frequency counts, etc. That, in turn,
can lend itself to statistical visualization and 'distant reading’.

Just like genomes are sequenced and submitted to bioinformatic analysis to produce
a dendrogram representing the divergence of modern taxonomic groups from their
common ancestor ...

Deoxyribonucleic acid Conversion to genetic alphabets G e alignment
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It is possible to transform a corpus of classic fiction into
a set of high dimensional word-frequency vectors.
Complex interrelationships between texts can then be
visualized in the form of a cluster dendrogram (see
right) or multi-dimensional scatter diagram (bottom
right).

University of Osaka
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female cluster are actually ...
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The resulting dendrogram shows several distinctive
and meaningful clusters: authors born in the 18th
Century are fairly well-differentiated from writers

The Godwin circle
of
Gothic fiction writers

Dickens and Collins are
the nearest neighbours,

The nearest nelghbours can
still be told apart with a
100% accuracy,

born in the 19th Century; female authors flock to-
gether; the Godwin circle of writers find themselves
in the midst of authors of Gothic novels.

Visualization

Frequency vectors alignment
{Term frequency matrix)

Counting word frequencies
and n-grams

Mark-up and annotation
applied to raw texts

e

Multivariate analysis, including classi-
cal Principle Component Analysis and
Correspondence Analysis, shows textu-
al interrelationships as well as stylistic
differences between authors.

A dendrogram of classic British fiction
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