에너지과학과 해외석학 하계집중 강좌
SKKU DOES summer intensive courses by foreign scholars

아래와 같이 해외석학 하계집중 강좌를 진행하오니 대학원 학생들의 많은 수강신청 및 강의 참여 바랍니다. 본 강좌는 BK21PLUS 사업의 일환으로 해외석학을 초빙하여 대학원생 교육의 질을 향상하는 목적으로 계획되었으며, 모두 에너지과학과 전공과목으로, 이번 1~2월 해당강좌를 수강하면 2017년 2학기 해당과목 수강신청 및 교내강사의 성적처리를 통하여 학점을 취득하게 됩니다. 

SKKU DOES opens the summer Intensive Courses lectured by Foreign Scholars as listed below. These courses are one of the main activities in BK21PLUS program which has the purpose of the education quality enhancement by the lectures of internationally distinguished foreign scholars. All lectures are the main courses of SKKU DOES graduate school and the students can receive the regular credit by taking the course during summer season followed by the proper registration for the course in the fall semester, 2017. 

아래 수강신청에 대한 내용을 확인한 후 관심 있는 학생은 수강신청 하시기 바랍니다. 

After checking the details of each course, please send your application to the proper course that each student is interested in. 

	Instructor
	Course ID
	Lecture topic
	Time &
 Location
	Dates

	Prof. Jung-Kun Lee
(+Prof. Sung Wng Kim. 

+Prof. Dongseok Suh)
	ESC5017
	Materials for Energy Conversion
	09:30-12:30
@86108
	See the syllabus

	Prof. Ramon Rios
(+Prof. Won-Sub Yoon, 

+ Prof. Seong Chu Lim)
	ESC5094
	Concepts in Organic Chemistry: Organometallic Chemistry and Asymmetric Synthesis
	15:00~18:00

@86126 
	See the syllabus

	Prof. Seong-Gon Kim
(+Prof. Hyunjung Shin)
	ESC5040
	Solid State Physics for Energy Science
	09:00~12:00
@86126
	See the syllabus

	Prof. Stephen Pennycook
(+Prof. Sang Ho Oh)
	ESC5092
	Scanning Transmission Electron Microscopy
	09:00~12:00
@86106
	See the syllabus

	Prof. Kenneth Burch
(+Prof. Dongseok Suh)
	ESC5006
	Optical Spectroscopy in 2D Materials
	09:00~12:00
@86108
	See the syllabus

	Prof. Jinsang Kim
(+Prof. Won-Sub Yoon)
	ESC5080
	Advanced Functional Polymers: Molecular Design and Applications
	15:00~18:00
@86126
	See the syllabus

	Prof. Gilles Lerondel
(+Prof. Seong Chu Lim)
	ESC5095
	Nanoscale Optics
	09:00~12:00
@86126
	See the syllabus


유의사항 (Important Notes)

1. 수강신청 방법 (Procedure for course application)
이메일 신청 (Email application) 

· 수신인(recipient) ( soojinlee@skku.edu(학과 이수진 선생님, Ms. SooJin Lee in DOES)
· 수강신청 기간 (Period for email application) ( 2017.06.01-2017.06.09
· 이메일 내용 (Contents of email)

(1) 학생 이름/학번 (Student’s name / Student registration number)

(2) 학과/지도교수 (Department / Supervising professor’s name)

(3) 이메일/전화번호 (Email, Cell-phone number)

(4) 수강신청 과목 또는 수강신청 과목 해외학자 이름 (Title of the class or the name of foreign lecturer)

2. 세부사항
A. 본 동계 강좌는 학생당 1과목만 수강 가능함. 학생은 2017년도 1학기 등록을 하였고, 2017년도 2학기 등록 예정이어야 함. 
(Only one lecture is applicable among these Summer Intensive Courses. The student should have registered the Spring semester, 2017, and is going to register the Fall semester, 2017.) 
B. 본 동계 강좌는 학생당 1과목만 수강 가능함. 

(Only one lecture is applicable among these Summer Intensive Courses.)
[PLEASE NOTE:]

수강신청 할 학수번호가 본인이 예전에 들었던 과목들의 학수번호와 같을 경우 수강하실 수 없습니다. 따라서, 수강신청을 하실 때 본인이 기 수강한 과목 리스트를 참고한 후 신청하시길 바랍니다. 

When you register for the summer intensive courses, you must check each code of your new course. If the new code is the same as the old one, you won't be able to take the class. Please be sure to check your old course code and register for the summer intensive course with a different course code. 

<강의계획서 Course Plan>
	Instructor
	Jung-Kun Lee

	Title of the class
	Materials for Energy Conversion 

	Course Objective
	The objective of this course is to teach 1) fundamental properties of materials that are used to harness and store renewable energy and 2) basic principles of devices that exhibit high energy conversion efficiency with a minimum impact on environment. Special attention is given to currently dominant Si solar cells and a few emerging solar cells.

	Course Description
	This course covers fundamental physics, chemistry and thermodynamics of materials that are currently used for energy conversion for harvesting and storage, with an emphasis on solar energy - electricity conversion. This course aims to introduce basic material properties and their application to multiple devices, which is required to understand stare-of-the-art technology for renewable energy. Topics include photoelectric, electrochemical and thermochemical processes that are found in semiconductors, metals and electrolytes. In this course, students learn how to convert renewable energy resources to electric energy or chemical energy, and how to use converted electric energy. Also, several energy devices will be studied.  In each device, a basic principle is first introduced.  Then, the evolution of relevant technology and the current barriers limiting widespread proliferation are discussed. 

	Day 1 (June 21)
	Lecture 1 is focused on the fundamentals of what causes a material to be a conductor of electricity, different types of conducting materials based on metals and alloys and their “real-world” technological applications, the classical theory of conductivity.

	Day 2 (June 22)
	Lecture 2 is focused on the band theory of solids and its use for examining the differences among conductors, semiconductors, and insulators, the effects of chemical composition, microstructure, and temperature on the conductivity of metals and alloys.

	Day 3 (June 23)
	In lecture 3, students first learn Origin of semiconductivity in materials, Changes in the band gap with temperature, dopant concentrations, and crystallite size (quantum dots), semiconductivity in ceramic materials.

	Day 4 (June 26)
	In lecture 4, the concept of Fermi energy level, formation of a p-n junction, concept of built-in potential, band diagram for a p-n junction, diffusion and drift currents in a p-n junction will be taught.

	Day 5 (June 27)
	Lecture 5 covers the electronic band structure of metal, semiconductor and insulator and the electron transport at the metal-semiconductor and semiconductor-semiconductor junctions.

	Day 6 (June 28)
	Lecture 6 will be focused on basic concepts of Schottky and ohmic contacts, solar cells, light-emitting diodes (LEDs).

	Day 7 (June 29)
	In lecture 7, students will learn basic properties of light as an electromagnetic wave, refractive index and its physical origin and Drude/Lorentz models.

	Day 8 (July 3)
	Lecture 8 will be focused on extinction: scattering, absorbance, and attenuation of light, color and radiative recombination, and application of light–matter interaction (e.g. anti-reflection coating, optical fiber).

	Day 9 (July 4)
	In lecture 9, students will learn photon absorption, electron-hole generation/separation and quasi-equilibrium in semiconductors. 

	Day 10 (July 5)
	In lecture 10, fundamentals of p-n junction type solar cells are taught with an emphasis of their characteristic parameters, equivalent circuit and theoretical energy conversion efficiency limit.

	Day 11 (July 6)
	In lecture 11, students will learn the origin of light-matter interaction in solar cells and study how to manage reflection and transmittance of incident light.

	Day 12 (July 7)
	In lecture 12, students will learn a source of energy losses during an energy conversion process of the solar cells is taught.

	Day 13(July 10)
	In lecture 13, the design of high efficiency silicon solar cells and the device fabrication process introduced.

	Day 14(July 11)
	Lecture 14 will be focused on several emerging solar cells including quantum dot solar cells, CIGS solar cells, DSSCs and perovskite solar cells. Performances of the emerging solar cells are compared with those of silicon solar cells.

	Day 15(July 12)
	In lecture 15, students will continue learning the emerging solar cells.

	Evaluation (grade) schedule
	Two homeworks and one exam at the end of the semester will be used to evaluate students’ performance

	SKKU faculty
	Prof. Sung Wng Kim and Prof. Dongsuk Suh 

	SKKU course registration
	ESC5017 소자물리학

	Others 
	-


	Instructor
	Prof. Ramon Rios Torres

Associate Professor in Organic Chemistry

University of Southampton, UK

http://www.riosresearchgroup.com

	Title of the class
	Concepts in Organic Chemistry: Organometallic Chemistry and Asymmetric Synthesis

	Course Objective
	The course will provide the students with a comprehensive introduction to Asymmetric Synthesis and Organometallic chemistry.

After the completion of this course the students will be able to: 

- know the basic concepts and definitions on asymmetric organic chemistry

- learn the key mechanism of aldol, mannich, etc….

- learn about the most important chiral auxiliaries like Evans, Oppolzer, Enders or Ellman.

- know basic concepts of Organometallic Chemistry (oxidation state, orbitals, etc..)

- learn the mechanism of the most important reactions in organometallic chemistry 

	Course Description
	Organometallic Chemistry is basic to understand of fundamentals of Modern Organic Synthesis. In this course we will explain the basic aspects of it.

Asymmetric Synthesis is one of the most important areas in Organic Chemistry. In the course we will explain from the basic concepts to the most recent enantioselective methodologies developed in Organocatalysis

	Day 1 (July 3)
	Organometallic Chemistry

Introduction

	Day 2 (July 4)
	Introduction (II)

	Day 3 (July 5)
	Carbonyl Complex

	Day 4 (July 6)
	Transition metal halides

	Day 5 (July 7)
	Coupling reactions

	Day 6 (July 10)
	Asymmetric Synthesis

Introduction; 

Enantioselectivity, diastereoselectivity, topicity

	Day 7 (July 11)
	Chiral auxiliaries; 

Evans oxazolidinones, SAMP and RAMP, Oppolzer sultames, Ellman auxiliary.

Properties, Mechanism and examples in total synthesis

	Day 8 (July 12)
	Chiral auxiliaries; 

Evans oxazolidinones, SAMP and RAMP, Oppolzer sultames, Ellman auxiliary.

Properties, Mechanism and examples in total synthesis

	Day 9 (July 13)
	Allylic Strain, Aldol Reaction. Case study

	Day 10 (July 14)
	Organocatalysis: Enamine and iminium chemistry Case study

	Evaluation (grade) schedule
	Final Exam 

	SKKU faculty
	Prof. Won-Sub Yoon and Prof. Seong Chu Lim 

	SKKU course registration
	ESC5094 촉매에너지1

	Others 
	-


	Instructor
	Prof. Seong-Gon Kim
Dept. of Physics and Astronomy
Mississippi State University
Mississippi State, MS 39762, USA
sk162@msstate.edu

	Title of the class
	Solid State Physics for Energy Science

	Course Objective
	The course will provide the students with a comprehensive introduction to solid state physics necessary for careers in energy science.  

	Course Description
	This course is intended to provide an introduction to the physics of solids relevant to energy science.  We will begin by characterizing the properties of static (crystal structure) and dynamic (lattice vibrations) arrangements of atoms.  Next we will study electrons in solids and will identify key features distinguishing metals, insulators and semiconductors.  We will also study magnetism and superconductivity.  Topics of current interest will be covered throughout the course.  

	Day 1 (July 4)
	Crystal Structures I 

	Day 2 (July 5)
	Crystal Structures II 

	Day 3 (July 6)
	Bonding in Solids 

	Day 4 (July 7)
	Mechanical Properties of Solids 

	Day 5 (July 10)
	Thermal Properties of Lattice 

	Day 6 (July 11)
	Electronic Properties of Metals: Classical Approach 

	Day 7 (July 12)
	Electronic Properties of Solids: Quantum Mechanical Approach I

	Day 8 (July 13)
	Electronic Properties of Solids: Quantum Mechanical Approach II 

	Day 9 (July 14)
	Semiconductors I 

	Day 10 (July 17)
	Semiconductors II

	Day 11 (July 18)
	Magnetism

	Day 12 (July 19)
	Dielectrics 

	Day 13 (July 20)
	Superconductivity

	Day 14 (July 21)
	Finite Solids and Nanostructures 

	Day 15 (July 24)
	Final

	Evaluation (grade) schedule
	Class participation (60%), and Final exam (40%). 

	SKKU faculty
	Prof. Hyunjung Shin

	SKKU course registration
	ESC5040 에너지를위한응집물질물리

	Others 
	-


	Instructor
	Prof. Stephen Pennycook

Dept. of Materials Science and Engineering

National University of Singapore

	Title of the class
	Scanning Transmission Electron Microscopy

	Course Objective
	Understand basic principles and practice of aberration-corrected STEM imaging and analysis for materials science

	Course Description
	This lecture is designed for graduate students who want to specialize in aberration-corrected scanning transmission electron microscopy (STEM) combined with electron energy loss spectroscopy (EELS) and energy dispersive X-ray spectroscopy (EDX) for physical/chemical characterization of nano-dimensional energy materials. This lecture includes principles of lens aberration corrections, image forming mechanism of STEM, principles of atomic-scale EELS and EDS, which are accompanying with quantum mechanical image simulations based on atomistic modelling and practical laboratory sessions for BF, ABF, HAADF STEM imaging combined with spectroscopic techniques.

	Day 1 (07/10)
	Introduction to STEM

	Day 2 (07/12)
	Waves and particles; coherence

	Day 3 (07/14)
	Aberrations and probes; resolution

	Day 4 (07/17)
	Z-contrast; annular bright field; electron channeling

	Day 5 (07/19)
	Electron Energy Loss Spectroscopy/Energy Dispersive X-ray Spectroscopy

	Day 6 (07/21)
	Imaging in 3D

	Day 7 (07/24)
	Thermal vibrations; image simulation; non-Z contrast

	Day 8 (07/26)
	Applications to materials science – grain boundaries and interfaces

	Day 9 (07/28)
	Applications to materials science – 2D and other materials

	Day 10 (07/31)
	Examination 

	Day 11 (08/01)
	STEM Lab (STEM imaging I)

	Day 12 (08/02)
	STEM Lab (STEM imaging II)

	Day 13 (08/03)
	STEM Lab (Spectroscopic imaging)

	Day 14 (08/04)
	STEM Lab (Atomic-scale mapping))

	Evaluation (grade) schedule
	Attendance 20%, Homework 20%, Examination 60%

	SKKU faculty
	Prof. Sang Ho Oh

	SKKU course registration
	ESC5092 주사투과전자현미경구조분석

	Others 
	-


	Instructor
	Professor Kenneth Stephen Burch

	Title of the class
	Optical Spectroscopy in 2D Materials

	Course Objective
	The course objective is to overview of various Optical Spectroscopic Methods and their use in characterizing and revealing new behavior in 2D Materials. 

	Course Description
	The course will explain the basic principles and experimental pit-falls of infrared and Raman micro-spectroscopies. It will then examine their role in characterizing and revealing novel behavior in graphene, magnetic and superconducting materials.

	Day 1 (07/24)
	Optical Properties of metals and insulators (Drude and Semi-classical models)

	Day 2 (07/25)
	Broadband Optical Spectroscopy (IR, Ellipsometry, Modulation, Kramers-Kronig and Sum Rules)

	Day 3 (07/26)
	Raman spectroscopy and a Pedestrian Guide to Group Theory

	Day 4 (07/27)
	Review/ Midterm

	Day 5 (07/28)
	Phonons in Graphene and Beyond

	Day 6 (07/31)
	A brief Review of Magnetism

	Day 7 (08/01)
	High Tc Superconductivity in 2D Atomic Crystals

	Day 8 (08/02)
	Magnetism In 2D Atomic Crystals

	Day 9 (08/03)
	Optics, Topology and Magnetism

	Day 10 (08/04)
	Final

	Evaluation (grade) schedule
	Midterm Exam, Final Exam: A > 90, B > 80, C > 70, D > 60, F < 59

	SKKU faculty
	Prof. Dongseok Suh 

	SKKU course registration
	ESC5006 양자물리학특론

	Others 
	Reference Books: 

Fundamentals of Semiconductors: Physics and Materials Properties, ISBN-13: 978-3642007095
Optical Properties of Solids ISBN-13: 978-0199573370
Magnetism in Condensed Matter ISBN-13: 978-0198505914


	Instructor
	Jinsang Kim, Professor of Materials Sci. & Eng., Chemical Eng., Chemistry, Macromolecular Sci. & Eng., and Biomedical Eng., University of Michigan 

	Title of the class
	Advanced Functional Polymers: Molecular Design and Applications 

	Course Objective
	1)  Development of global perspective of interdisciplinary issues involved in functional polymers.

2)  Learn how to design, synthesize, evaluate, and analyze functional polymers.

3)  Critical thinking and analysis to develop research ideas and proposals.

	Course Description
	Conjugated polymers, block copolymers, biopolymers, liquid crystalline polymers, dendrimers, high performance polymers, and their biomedical and optoelectronic applications will be discussed through the semester. Students will learn design principle to achieve specific functions from polymers, synthetic methodology, physical chemistry of functional polymers, structure-property relationship, and fabrication of devices from functional polymers.

	Day 1 (08/02)
	Orientation and introduction, Polymer Introduction

	Day 2 (08/04)
	Anionic, Cationic, and Living Radical Polymerization

	Day 3 (08/07)
	Conjugated Polymer General

	Day 4 (08/07)
	Electropolymerization, Electrochromic Polymers

	Day 5 (08/09)
	Liquid Crystals and LCD

	Day 6 (08/11)
	Phosphorescent Molecules and LED

	Day 7 (08/14)
	Organic Photovoltaic Cells

	Day 8 (08/16)
	Exam I 

	Day 9 (08/18)
	Biosensors and Microarrays

	Day 10 (08/18)
	Biosensors and Microarrays

	Day 11 (08/21)
	Smart Gels, Polymer actuators

	Day 12 (08/23)
	Biodegradable Polymers and Non-fouling Materials

	Day 13 (08/25)
	Antimicrobial Polymers, Biomimetics

	Day 14 (08/25)
	Block Copolymers, and Nanomaterials

	Day 15 (08/28)
	Exam II

	Evaluation (grade) schedule
	Two exams (50% each)

	SKKU faculty
	Prof. Won-Sub Yoon

	SKKU course registration
	ESC5080 에너지나노소재4

	Others 
	Course materials for each lecture will be provided as a PDF file. There will be no textbook.


	Instructor
	Prof. Gilles Lerondel

Université de Technologie de Troyes / SKKU

	Title of the class
	Nanoscale optics: getting light confined down to the nanoscale ... and what for: to see (microscopy), to analyse and detect (bio and chemo-sensing), to guide light (telecommunications) and to convert more efficiently energy (PV, lighting).

	Course Objective
	To get familiar with the so-called nanoscale optics including evanescent waves, instrumentation, materials nanostructuring and related applications

	Course Description
	From basics to applications through examples

Course including lecture and scientific and numerical workshops 

(for the program cf. the titles below)

	Day 1 (Jul 31)
	Introduction : from optical microscopy to the diffraction limit

	Day 2 (Aug 1)
	Evanescent waves I : from guided modes to surface plasmons polaritons

	Day 3 (Aug 2)
	Evanescent waves II : from guided modes to surface plasmons polaritons

	Day 4 (Aug 3)
	Instrumentation: how to "see" light at nanoscale

	Day 5 (Aug 4)
	Applications I: Microscopy and Spectroscopy

	Day 6 (Aug 14)
	Applications I bis: Alternative microscopies (ex: how to see photons with electrons…)

	Day 7 (Aug 16)
	Nanofabrication I (overview)

	Day 8 (Aug 17)
	Applications II : Lithography and near-field based devices

	Day 9 (Aug 18)
	Applications II bis : Lithography and near-field based devices

	Day 10 (Aug 19)
	Applications III: Enhanced spectroscopies (SERS and SEIRA)

	Day 11 (Aug 21)
	Applications IV: Focus on Enhanced Absorption (PV)

	Day 12 (Aug 22)
	Applications IV: Focus on Enhanced Absorption (PV)

	Day 13 (Aug 23)
	Applications IV bis : Focus on Enhanced Absorption (PV)

	Day 14 (Aug 24)
	Applications IV: Focus on Emission (Lighting)

	Day 15 (Aug 25)
	Concluding Remarks and perspectives

	Evaluation (grade) schedule
	Evaluation: Knowledge oriented seminars with an evaluation based on ongoing participation (30%) and final presentation (70%).  

	SKKU faculty
	Prof. Seong Chu Lim

	SKKU course registration
	ESC5095 표면플라즈몬과나노광학

	Others 
	Open to any graduate student of the Energy Science department, physics department chemistry department and material science department.

Nano-optics is multidisciplinary.


