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Course Information 
 

Course Code 

2300527 

Course Section 

1 

Course Title 

OPTOELECTRONICS 

Course Credit 

3 

Course ECTS 

8.0 

Course Catalog Description 

 
Principles of quantum optics; optoelectronic materials; rare-earth-doped silica fiber lasers; cw performance of fiber 

optics; Q-switching of optical fiber lasers; digital optics; atmospheric and inter satellite optical communications; thermal 

imaging; ring laser gyro. 

 

Prerequisites 

No prerequisites 

Schedule 

Tuesday , 14:40 - 17:30, P-421 

 
Course Website 

https://odtuclass.metu.edu.tr/ 

Instructor Information 
 

Name/Title 

 
Prof.Dr. HAKAN ALTAN 

 
Office Address 

Physics Bldg, Rm 228 

Email 

haltan@metu.edu.tr 

Social Media 

https://www.youtube.com/channel/UCdzGF6RT8oTFR3EZoj-vxlA 

Office Phone 

210 3277 

 
 

mailto:haltan@metu.edu.tr
http://www.youtube.com/channel/UCdzGF6RT8oTFR3EZoj-vxlA
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Course Objectives 
 

Understand basic laws and phenomena in the area of Photonics, with emphasis in Optoelectronics and Lasers 

Understand the behavior of light from different sources in various media 

Understand the wave and particle nature of light and how it applied to detection techniques 

Understand the non-linear nature of laser light and how it is utilized in various industrial applications 

Course Learning Outcomes 

1. Explain fundamental interactions between light and materials 
 

2. Understand the fundamental properties of light which shape optoelectronic systems 

 
3. Understand different types of lasers and how they are implemented 

 
4. Understand limits of optical detection as a function of light frequency 

 
5. Understand the non-linear nature of light-matter interactions and its consequences 

 
6. Have a clear-understanding and knowledge of real-world examples for all fundamental physics interactions and 

outcomes taught 

 

Instructional Methods 
 

Weekly meetings will be based on uploaded notes and videos on METU CLASS and Youtube channel as well as in-
class learning. 

 
Tentative Weekly Outline 

 
Week Topic Relevant Reading Assignments 

 
1 Interaction of light and matter PHO 1, 2, 4, 5 

 

 
2 Interaction of light and matter PHO 1, 2, 4, 5 

 

 
3 Interaction of light and matter PHO 1, 2, 4, 5 

 

 
4 Light propogation - Layered Media and Plasmonics PHO 1, 2, 3, 7 

 

 
5 Light propogation - Layered Media and Plasmonics PHO 1, 2, 3, 7 

 

 
6 Lasers and Pulsed Lasers PHO 6 

 

 
7 Lasers and Pulsed Lasers PHO 6 

 

 
8 Optical Detection: Wave Nature and Particle Nature of Light PHO 11 

 

 

9 Introduction to Non-Linear Optics NLO 1; PHO 8 

 
10 Second Harmonic Generation NLO 1, 2; PHO 8 
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11 Parametric Amplification and Oscillation NLO 1, 2; PHO 8 

 

 
12 Electro-Optic Effect PHO 9 

 

 
13 Third order processes NLO 4; PHO 8 

 

 
Course Textbook(s) 

 
Nonlinear Optics, Robert W. Boyd, 2007 (mks) (NLO) 

Photonics, Ammon Yariv and Pochi Yeh, 2006 (PHO) 

Course Material(s) and Reading(s) 

Material(s) 

Content will be regularly uploaded on METUCLASS, face to face learning will supplement the course materials online  

 

Reading(s) 

 
See reading for chapters listed in weekly outline  
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Assessment of Student Learning 
 

You need to earn at least 50 points in the semester to guarantee a grade of at least a BB (3.0/4.0). These 

points are spread amongst the weekly lecture notes as tasks (problems) which will be answered by 

hand- in assignments as derivations (solutions) as well as midterms and final exam (all exams are face to 

face). For example, in the first week of lecture notes there will be a few tasks and problems. Each task and 

problem is worth x points. The student can do as many tasks and problems as they wish. The way the 

student will earn x points is if they do the task (problem) correctly (per the requirements of the instructor). 

In the weeks thereafter tasks (problems) will be listed in the weekly lecture notes loaded to METU 

CLASS. Those students will be listed above the ~50pt threshold and will be given a letter grade of BA or 

AA accordingly. Those students who collect less than 50 pts will be listed and given a letter grade of CB, 

CC, DC, DD, FD or FF or NA accordingly. 

 
The tasks (problems) will be sent by email to the instructor, all tasks and problem solutions will be handwritten unless it 

is a computer assignment. For handwritten submissions the format has to correctly follow the instructions given by the 

class instructor. Submissions which are similar (ie. 2 or more submisions are exactly the same -- this subjective 

assessment is solely the responsibility of the instructor) then both (all) students will get zero points for their submission. 

For computer based assignments and respective reports, similar subjective assessment will be made and assignments 

only will be accepted if they are written in Matlab code which can be examined by the instructor for plagiarism. 

 
Course Grading 

 
Deliverable Grade Points 

 

MT 1 20 

MT 2 20 

Assign
ments 

30 

Final 30 

Total 100 

 
Course Policies 

 
Class Attendance 

 
You will have to attend at least 10 weeks of face to face or online classes.  Those who attend less will get NA for the 

course 

 

Late Submission of Assignments 

 
TBA 

 
Make up for Exams and Assignments 

 
TBA 

 

Information for Students with Disabilities 
 

To obtain disability related academic adjustments and/or auxiliary aids, students with disabilities must contact the 

course instructor and the ODTÜ Disability Support Office as soon as possible. If you need any accommodation for this 

course because of your disabling condition, please contact me. For detailed information, please visit the website of 

Disability Support Office: http://engelsiz.metu.edu.tr/ 
 

Academic Honesty 
 

The METU Honour Code is as follows: "Every member of METU community adopts the following honour code as one 

of the core principles of academic life and strives to develop an academic environment where continuous adherence 

to this code is promoted. The members of the METU community are reliable, responsible and honourable people who 

embrace only the success and recognition they deserve, and act with integrity in their use, evaluation and 

http://engelsiz.metu.edu.tr/
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presentation of facts, data and documents." 

 

The tasks (problems) will be sent by email to the instructor, all tasks and problem solutions will be handwritten unless 

it is a computer assignment. For handwritten submissions the format has to correctly follow the instructions given by 

the class instructor. Submissions whcih are similar (ie. 2 or more submissions are exactly the same -- this subjective 

assessment is solely the responsibility of the instructor) then both (all) students will get zero points for their 

submission. For computer based assignments and respective reports, similar subjective assessment will be made and 

assignments only will be accepted if they are written in Matlab code which can be assessed for plagiarism. 

 


