에너지과학과 해외석학 동계집중 강좌
SKKU DOES winter intensive courses by foreign scholars

아래와 같이 해외석학 동계집중 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 12~2월 해당강좌를 수강하면 2018년 1학기 해당과목 수강신청 및 교내강사의 성적처리를 통하여 학점을 취득하게 됩니다. 

SKKU DOES opens the Winter 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 winter season followed by the proper registration for the course in the spring semester, 2018. 

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. 

	Course ID 
	ESC5081 Energy Nanomaterials Theory
	Location
	86126

	
	
	
	
	

	Instructor
	Lecture topic
	Date
	Time
	Contents

	Prof. Jae-Hyun Ryou

(Univ. of Houston, USA)
	Semiconductor Materials and Devices for Energy Science and Applications
	12/27, 2017 Wed
	9AM~12PM
	See the syllabus

	
	
	12/29, 2017 Fri
	
	

	
	
	1/3, 2018 Wed
	
	

	
	
	1/5, 2018 Fri
	
	

	
	
	1/8, 2018 Mon (EX)
	(tentative)
	

	Prof. Hyung Gyu Park
(ETH Zurich, Switzerland)
	Governing Equations of Fluidic Transport
	1/16, 2018 Tue
	12PM~3PM
	See the syllabus

	
	
	1/18, 2018 Thu
	
	

	
	
	1/19, 2018 Fri
	9AM~12PM
	

	
	
	1/23, 2018 Tue
	12PM~3PM
	

	
	
	1/25, 2018 Thu
	
	

	
	
	1/26, 2018 Fri (EX)
	(tentative)
	

	Prof. Gilles Lerondel (Universite de Technologie de Troyes)
	Nanoscale optics
	2/12, 2018 Mon
	3PM~6PM
	See the syllabus

	
	
	2/13, 2018 Tue
	
	

	
	
	2/14, 2018 Wed
	
	

	
	
	2/19, 2018 Mon
	
	

	
	
	2/21, 2018 Wed
	
	

	
	
	2/23, 2018 Fri (EX)
	(tentative)
	

	[Rule] Student can choose one of three lecture topics as a main one which will mainly decide the final evaluation grade of the course. For the other two, the results of examinations (EX) will be optionally considered. However, full attendance (or higher than 90%) to all lectures will also be considered for the decision of the final course grade.


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 at DOES)
· 수강신청 기간 (Period for email application) ( 2017.12.06-2017.12.13
· 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)

2. 세부사항
A. 학생은 2017년도 2학기 등록을 하였고, 2018년도 1학기 등록 예정이어야 함. 
(The student should have registered the Fall semester, 2017, and is going to register the Spring semester, 2018.) 
B. 청강 예정 학생도 미리 신청 요망 (담당 해외학자 교수님 강의 준비 목적)
(The student who wants to take the courses without getting the course grade or without the registration also needs to send the application email, which is required for the lecture preparation of foreign scholars.) 
<강의계획서 Course Plan>
	Instructor
	Jae-Hyun Ryou  (Univ. of Houston, USA)

	Title of the class
	Semiconductor Materials and Devices for Energy Science and Applications

	Course Objective
	Students who successfully complete this course are expected to meet the following course outcomes.

• Students will add to their knowledge base at the levels of graduate course in the science of semiconductor materials and structures and their devices for energy system applications, in part by gaining a greater understanding of key physical concepts, such as semiconducting properties of materials, semiconductor junctions, operating principles and applications of energy devices, etc. Students will use this knowledge and understanding to identify and solve problems in semiconductor physics and device engineering related to energy science.

• Students will further develop their basic skills of problem solving and critical thinking by learning physical concepts in semiconductor and device physics and by applying this knowledge of mathematics, science, and engineering to efficiently solve problems related to energy systems.

• Students will learn how to design semiconductor heterostructures and devices based on data interpreted in order to meet desired needs within realistic constraints of sustainable energy systems.

• Students will learn broader impact related to environmental and social issues of sustainable green technology in semiconductor materials and photonic and electronic devices.

	Course Description
	This course, which is designed for graduate course for engineering and natural science students, will cover various topics in materials and devices for energy applications based upon semiconductors and their nanostructures with a focus on materials and device physics.  The material structures and devices include Si-Ge, III-V semiconductors, laser diodes, light-emitting diodes, transistors, photodetectors, solar cells, etc. as critical elements in current and next-generation green technology.  The aspects of materials physics, material-related technical issues, and state-of-the-art device technology will be covered.

Grades will be determined on the basis of exams, submitted homework assignments, and attendance with the following approximate weights.  The actual weights will be fixed at the end of the semester.


Attendance
10%


Homework
10%


Final Exam
80%

Required Reading

Course handouts in word and power point presentation formats 

Recommended Reading

Self-study materials will be available on the web or in handouts, as described in lecture topics.  In addition, students are encouraged (but not required) to read selected chapters of recommended reading books, as suggested during the class hours.  Following is a list of recommended reading books:

· B. G. Streetman and S. Banerjee, “Solid State Electronic Devices”

· R. F. Pierret, “Semiconductor Device Fundamentals”

· P. Bhattacharya, “Semiconductor Optoelectronic Devices”

· E. F. Schubert, “Light-Emitting Diodes”

· M. A. Green, “Solar Cells: Operating Principle, Technology, and Systems Application”

	Lecture 1 (December 27, 2017 (W))
3 hours
	Fundamentals of semiconductor materials and devices
· History

· Doping

· Fermi level and quasi-Fermi level
· Diffusion and drift of carriers
· Excess carriers

· Carrier recombination and regeneration

· Optical process

	Lecture 2 (December 29, 2017 (F))
3 hours
	Materials and devices for energy consumption saving
· Device fabrication processes
· p-n junctions

· Light-emitting diode fundamentals

· Solid-state lighting
HW #1

	Lecture 3 (January 3, 2018 (W))
3 hours
	HW#1 due

Materials and device for energy harvesting

· Solar cell materials and devices

· Photovoltaic systems
· Piezoelectric generators

	Lecture 4 (January 5, 2018 (Fri))

3 hours
	Materials and devices for energy conversion saving

· Field-effect transistors fundamentals

· Wide bandgap materials and devices and high-power electronic devices and systems
HW #2

	Lecture 5 (January 8, 2018 (Mon))

3 hours
	(Tentative)
HW#2 due

Final Exam

	Evaluation (grade) schedule
	Attendance
10%

Homework
10%

Final Exam
80%

	
	


	Instructor
	Prof. Hyung Gyu Park  (ETH Zurich, Switzerland)

	Title of the class
	Governing Equations of Fluidic Transport

	Course Objective
	This intensive course is designed to introduce governing equations of fluidic transport to DoES graduate students. It aims to prepare students for understanding fluidic transport phenomena from the continuum mechanics viewpoint, so that they can read research articles and embark on research associated with fluidic transport.

	Course Description
	Fluidic transport is governed by balance of forces applied to a fluid element. Description of the force balance provides equations governing the fluidic transport, from which energy and entropy transports are derived. This course will cover a link between Lagrangian and Eulerian viewpoints, descriptions of mass and momentum balances, constitutive equations for completing the description of the fluidic transport, derivation of energy equations and entropy transport. Description of the transport of charged particles will follow (if time allows).     

	Day 1 (1/16, Tue)
12:00~15:00
	Reynolds Transport Theorem

	Day 2 (1/18, Thu)
12:00~15:00
	Mass and Momentum (linear and angular) Balances

	Day 3 (1/19, Fri)
09:00~12:00
	Constitutive Equations and Navier-Stokes Equations

	Day 4 (1/23, Tue)
12:00~15:00
	Energy Equations and Entropy Transport

	Day 5 (1/25, Thu)
12:00~15:00
	Transport of Charged Particles

	Evaluation (grade) schedule
(1/26, Fri)
	(Tentative) Final Examination 

	
	


	Instructor
	Prof. Gilles Lerondel  (Université de Technologie de Troyes, France)

	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 (2/12, Mon)
	Introduction : from optical microscopy to the diffraction limit

	Day 2 (2/13, Tue)
	Evanescent waves : from guided modes to surface plasmons polaritons

	Day 3 (2/14, Wed)
	Instrumentation: how to "see" at nanoscale including Microscopy and Enhanced Spectroscopies (SERS, SEIRA)

	Day 4 (2/19, Mon)
	Nanofabrication (overview) including near-field based Lithography

	Day 5 (2/21, Wed)
	Applications: Focus on Enhanced Absorption (PV) and Emission (Lighting)

	Evaluation (grade) schedule
(2/23, Fri)
	Evaluation: Knowledge oriented seminars with an evaluation based on ongoing participation (30%) and final presentation (70%).  

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

Nano-optics is multidisciplinary.


