
 

TEMPLATE FOR COURSE SPECIFICATION 

COURSE SPECIFICATION 

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW  

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be expected 

to achieve and demonstrate if he/she takes full advantage of the learning opportunities 

that are provided. It should be cross-referenced with the programme specification. 

  

University of Technology 1. Teaching Institution  

Dep. of Laser and Optoelectronics Eng. 2. University Department/Centre  

Optical Communications / LOPE 4201 3. Course title/code  

Laser and Optoelectronics programs 4. Programme(s) to which it contributes 

Full Time 5. Modes of Attendance offered 

1st & 2nd semesters/ year 6. Semester/Year  

4 hours/week – included practical hours 

2*30=60hours/year (theoretical) 

2*30=60hours/year (practical) 

7. Number of hours tuition (total)  

19/05/2014 
8. Date of production/revision of this 

specification  

9. Aims of the Course  

- Introduction of advanced concepts in optical communications for students of the 

Fourth year in both branches, like theory of light propagation within optical 

waveguide, optical fiber types and etc. 
- Theoretical and experimental preparation of students to work in the field of 

optical fiber communications. 
- Applying physical fundamentals of light wave propagation inside optical guide. 



 

- Definition of the theory of operation of optoelectronics devices and their 

applications in engineering problems. 

10· Learning Outcomes, Teaching ,Learning and Assessment Methods  

A- Knowledge and Understanding  

A1. Know the classification of different types of optical fibers e.g. MMF and SMF, 

and applications. 

A2. Enable the student to use mathematical equations for the light motion inside the 

physical media and describe the appropriate boundary conditions to find 

solutions to physical phenomena whose are playing a drawback point for fibers.  

A3. Enable the student to learn and understand the basic characteristics of light 

sources and detectors and explain their structures, advantages and drawbacks. 

A4. Enable the student to learn and understand the theoretical principles of signal 

distortion. 

A5. Enable the student to learn and understand the practical applications of 

currently used in communication industries and how to build a proper system 

with good quality of operation. 

B. Subject-specific skills  

B1. Find solutions to the problems of signal attenuation, signal dispersion in the 

optical fiber. 

B2. Calculation of power loss as light travels along distances. 

B3. Explain the concept of light modulation and the effect of low power received by 

optical detector on the overall system performance.  

B4. Selection and use of mathematical function to calculate the signal to noise ratio 

at receiver.   

Teaching and Learning Methods  

The development of the student's ability to apply the knowledge in order to be able 

to correct analysis of the question and thus put the appropriate assumptions and 

interpretation to 

 reach a solution. Through textbooks and lectures, in addition to the (optical fiber 

communications) Laboratory experiments. 

Assessment methods  

- Classroom discussions and to identify the potential of the student to analyze 

problems.  

- Homework.  

- Sudden exams.  

- Quarterly examinations.  



 

 

- Projects and seminars.  

- The student's performance in the laboratory. 

C. Thinking Skills  

C1. Description of optical fiber fabrication. 

C2. Description of types and origins optical light sources. 

C3. Description of intersymbol interference and Bit Error Rate. 

C4. Understanding the theory of optical detectors operation. 

C5. Describe the importance of optical loss that come from fiber cable mismatching. 

D. General and Transferable Skills (other skills relevant to employability and 

personal development)  

D1. Employing all due respect to the course such as software, tables and diagrams to 

solve engineering problems. 

11. Course Structure  

Assessment 

Method 

Teaching  

Method 
Unit/Module 

or Topic Title 
ILOs Hours Week 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students 

to develop its 

capabilities in the 

analysis of data 

question and 

diagnose the 

problem and 

describe the 

solution. 

Optical Fiber: 

Construction 

and light 

wave 

propagation. 

Knowledge and 

Understanding 

8 hours per 

week 

(included 

lab time) 

1-4 

= = 

Signal 

attenuation in 

optical fiber 

Knowledge and 

Understanding 

 

 

 

 

8 hours per 

week 

(included 

lab time) 
5-9 

= = 
Optical 

Sources 
Knowledge and 

Understanding, subject 

specific skills  

8 hours per 

week 

(included 

lab time) 

10 - 13 

= = 

Power 

lunching and 

coupling 

Knowledge and 

Understanding, subject 

specific skills 

8 hours per 

week 

(included 

lab time) 

14-17 

= = 
Optical 

Detectors 
Knowledge and 

Understanding, subject 

specific skills 

8 hours per 

week 

(included 

lab time) 

18-21 

= = 
Optical 

receivers  

Knowledge and 

Understanding, subject 

specific skills 

8 hours per 

week 

(included 
22-25 



 

 

 

 

 

 

 

 

 

 

 

 

 

lab time) 

= = 
Link Budget 

Analysis 
Knowledge and 

Understanding, subject 

specific skills 

8 hours per 

week 

(included 

lab time) 

26-30 

12. Infrastructure 

- Gred Kesier, Optical Fiber Communications, 3ed Edition. 

McGraw-Hill, 2012. 

Required reading:  

· CORE TEXTS  

· COURSE MATERIALS  

· OTHER  

Lectures are available on the 
http://www.uotechnology.edu.iq/dep-laserandoptoelec-

eng/branch2.htm 

Special requirements 

(include for example 

workshops, periodicals, IT 

software, websites)  

- Conducting experiments in the laboratory.  

- Conducting seminars.  

- Visits to work sites. 

Community-based facilities  

(include for example, guest  

Lectures , internship , field 

studies)  

13. Admissions  

Pass the 3d year exam. 
In addition, students have the capacity to communicate 

in English to read and write 
Pre-requisites 

No identification. 
Minimum number of 

students 

No identification. 
Maximum number of  

students 



TEMPLATE FOR COURSE SPECIFICATION 

COURSE SPECIFICATION 

 

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW  

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be expected 

to achieve and demonstrate if he/she takes full advantage of the learning opportunities 

that are provided. It should be cross-referenced with the programme specification. 

  

University of Technology 1. Teaching Institution  

Dep. of Laser and Optoelectronics Eng. 2. University Department/Centre  

Microprocessor \ LOPE 4202 3. Course title/code  

B.Sc., In Laser and Optoelectronics  4. Programme(s) to which it contributes 

Full Time 5. Modes of Attendance offered 

Fourth year 6. Semester/Year  

8 hours – included practical hours 7. Number of hours tuition (total)  

19/05/2014 
8. Date of production/revision of this 

specification  

9. Aims of the Course  

- Introduction of advanced concepts in microprocessor for students of the Fourth 

year in both branches. 
- Definition of the theory of operation of microprocessor and their applications in 

engineering field. 

 

 

 



10· Learning Outcomes, Teaching ,Learning and Assessment Methods  

A- Knowledge and Understanding  

A1. Know the classification of numbers used in digital electronics and logical 

operations. 

A2. Enable the student to understand digital logic and logic gates fundamentals and 

how to build logical circuits for different use and applications e.g adder and 

subtractor.  

A3. Enable the student to learn and understand the 8085 microprocessor operation 

and its components, and the function of each one.  

A4. Enable the student to learn and understand the microprocessor programing 

language (assembly language of 8085). 

A5. Enable the student to learn and understand the practical applications of 

microprocessor. 

B. Subject-specific skills  

B1. Build of multi stage complex logical circuit to perform different applications. 

B2. To make a student familiar with how to simplify complex logical equations 

using different methods such as Karnouph Map. 

B3. Explain the concept of how microprocessor communicate with input and output 

devices and other peripherals.  

Teaching and Learning Methods  

The development of the student's ability to apply the knowledge in order to be able 

to correct analysis of the question and thus put the appropriate assumptions and 

interpretation to reach a solution. Through textbooks and lectures, in addition to the 

(Microprocessor) Laboratory experiments. 

Assessment methods  

- Classroom discussions and to identify the potential of the student to analyze 

problems.  

- Homework.  

- Sudden exams.  

- Quarterly examinations.  

- Projects and seminars.  

- The student's performance in the laboratory. 
C. Thinking Skills  

C1. Writing programs using 8085 Assembly Language. 

C2. How to convert between different numerical methods. 

C3. Data Analysis using Karnouh map and other methods of simplifications. 

C4. Understanding the function of Microprocessor data and address buses. 



 

 

 

 
 

 
 

D. General and Transferable Skills (other skills relevant to employability and 

personal development)  

D1. Employing all due respect to the course such as software, tables and diagrams to 

solve engineering problems. 

11. Course Structure  

Assessment 

Method 

Teaching  

Method 
Unit/Module or 

Topic Title 
ILOs Hours Week 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate 

students to 

develop its 

capabilities in the 

analysis of data 

question and 

diagnose the 

problem and 

describe the 

solution. 

Numerical 

Systems. 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills 

8 hours per 

week 

(included 

lab time) 

1-2 

= = 

Logic Algebra 

and Logic 

Gates. 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills  

 

 

 

8 hours per 

week 

(included 

lab time) 
3-4 

= = 

Logic 

Simplification 

methods and 

Logic Gates. 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills 

8 hours per 

week 

(included 

lab time) 
5 - 8 

= = 

Adder, 

Subtractor, 

Comparator, 

Decoder and 

Encoder 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills 

8 hours per 

week 

(included 

lab time) 9-10 

= = 

Flip-Flops, 

Counter, ADC 

and DAC 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills 

8 hours per 

week 

(included 

lab time) 

11-15 

= = 
Microprocessor 

8085 

Knowledge and 

Understanding, Specific 

Skills and Thinking 

Skills 

8 hours per 

week 

(included 

lab time) 

16-30 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. Infrastructure 

-Morris M. Mano, Digital Design, 3ed Edition, Prentice Hall. 

 -Thomas L. Floyd, Digital Fundamentals, 9th Edition, Prentice 

Hall. 

 -R. Gaonkar, Microprocessor Architecture, Programming and 

Applications with 8085. 

Required reading:  

· CORE TEXTS  

· COURSE MATERIALS  

· OTHER  

Lectures are available on the 
http://www.uotechnology.edu.iq/dep-laserandoptoelec-

eng/branch2.htm 

Special requirements 

(include for example 

workshops, periodicals, IT 

software, websites)  

- Conducting experiments in the laboratory.  

Community-based facilities  

(include for example, guest  

Lectures , internship , field 

studies)  

13. Admissions  

Pass the 3d year exam. 
In addition, students have the capacity to communicate 

in English to read and write 
Pre-requisites 

No identification. 
Minimum number of 

students 

No identification. 
Maximum number of 

students 



TEMPLATE FOR COURSE SPECIFICATION 

COURSE SPECIFICATION 

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW  

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be expected 

to achieve and demonstrate if he/she takes full advantage of the learning opportunities 

that are provided. It should be cross-referenced with the programme specification. 

  

University of Technology 1. Teaching Institution  

Dep. of laser and optoelectronic Eng. 2. University Department/Centre  

Laser systems 3. Course title/code  

B.Sc., In laser Eng. 4. Programme(s) to which it contributes 

Full Time 5. Modes of Attendance offered 

1st & 2nd semesters / year 6. Semester/Year  

4 7. Number of hours tuition (total)  

16-6-2014 
8. Date of production/revision of this 

specification  

9. Aims of the Course  

-  Definition of the concepts of engineering systems for different laser Students 

Stage IV Laser Engineering Branch and the foundations of the work of various 

lasers and gas lasers and solid state 

-   Prepare students both theoretical and practical work in the field of competence 

of the planned public sector companies and private 

-  - The application of the basic principles of laser physics and semiconductor 

lasers in the work of various installed 

 



 
 

10· Learning Outcomes, Teaching ,Learning and Assessment Methods  

A- Knowledge and Understanding  

- A 1 - Know the classification of laser systems and different types and their use 

A 2 - to enable students to use mathematical equations to find the parameters for the 

different laser systems. 

A3 - to enable the student to understand and knowledge the guideline principles 

theory and practical applications 

B. Subject-specific skills  

B1 - explain the concept of the transfer laser different according to the different 

circles of effective. 

B2 - to find solutions to issues related to the various engineering lasers  

B3 - use mathematical equations to calculate the capacity of the pumping action 

required for different laser devices, as well as the expense of emerging 

capabilities  

B4 - devise appropriate technologies to work lasers at wavelengths of certain 

Teaching and Learning Methods  

The development of the student's ability to apply the knowledge and the 
order to be able to correct analysis of the question and thus put the 
appropriate assumptions and interpretation to reach a solution. Through 
textbooks and lectures, in addition to the theory, the practical experiences of 
laboratory laser systems 

 

 

Assessment methods  

- Classroom discussions and to identify the potential of the student to analyze 

problems.  

- Homework.  

- Sudden exams.  

- Quarterly examinations.  

- Projects and seminars.  

- The student's performance in the laboratory. 

D. General and Transferable Skills (other skills relevant to employability and 

personal development)  

D1. Employing all due respect to the course such as software, tables and diagrams to 

solve engineering problems. 



 

 

 

 

 

 

 
 

 

11. Course Structure  

Assessment 

Method 

Teaching  

Method 
Unit/Module 

or Topic Title 
ILOs Hours Week 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students 

to develop its 

capabilities in the 

analysis of data 

question and 

diagnose the 

problem and 

describe the 

solution. 

Operation of 

practical 

lasers 

Know the 
classification of the 
energy levels of 
different laser media 
and pumping  
sources and various 
parameters of lasers 
and methods of 
classification 

4 hours per 

week 1-2 

= = 
Gas laser  Learn how to design 

and characteristics of 
gas lasers 

4 hours per 

week 6-10 

= = 

Atomic, ionic 

and 

molecular gas 

laser  

Describes the 
working principle and 
operation of lasers  

4hours per 

week 11 

= = 
Liquid dye 

lasers   

Description working 
principle of lasers and 
their work, installation 
and wavelengths 

4 hours per 

week 12-16 

= = 

Solid state 

laser  

Description working 
principle of lasers and 
their work, installation 
and wavelengths and 
display equations 
needed to solve 
problems 

4 hours per 

week 17-21 

= = 

Semiconduct

or laser  

Description working 
principle of lasers and 
their work, installation 
and wavelengths and 
the effect of 
temperature and 
methods of 
installation 

4 hours per 

week 22-25 

= = 

Special laser  Description working 
principle of lasers and 
their work, installation 
and wavelengths and 
described the 
specificity of each 
device 

4 hours per 

week 26-30 



12. Infrastructure  

J.wilson and J.F.B.hawkes, lasers principle and applications. 

Rami Arieli, laser adventure 

Required reading:  

· CORE TEXTS  

· COURSE MATERIALS  

· OTHER  

 

-laserandoptoelec-http://uotechnology.edu.iq/dep

eng/branch/branch2.htm 

Special requirements 

(include for example 

workshops, periodicals, IT 

software, websites)  

- Conducting experiments in the laboratory.  

- Conducting seminars.  

- Visits to work sites. 

Community-based facilities  

(include for example, guest  

Lectures , internship , field 

studies)  
 

 

 

13. Admissions  

Pass the 3nd year exam. 
In addition, students have the capacity to communicate 

in English to read and write 
Pre-requisites 

No identification. 
Minimum number of 

students 

No identification. 
Maximum number of 

students 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://uotechnology.edu.iq/dep-laserandoptoelec-eng/branch/branch2.htm
http://uotechnology.edu.iq/dep-laserandoptoelec-eng/branch/branch2.htm


 

 

University of Technology 1. Teaching Institution 

laser and Optoelectronics Engineering      
2. University Department/Centre 

Optoelectronics & Detectors / LE 4305 3. Course title/code 

  Laser  and optoelectronics engineering 

programs 
4. Programmers(s) to which it  
contributes 

Complete Hours 5. Modes of Attendance offered 

Year   thSemester  / 4 nd&2 st1 6. Semester/Year 
Theoretical    :  2hrs/w 

2H X30W=60H/Year 7. Number of hours tuition (total) 

 19/5/2014   

 

 

8. Date of production/revision  of  this 

specification 

9. Aims of the Course 

 

 

 

 

 

 

PROGRAMME  REVIEW  "OPTOELECTRONICS & DETECTORS" for 4th  year 

This Course Specification provides the main features of the Theory of 

optoelectronics for the students of 4th year in Laser Engineering.  Learning 

outcomes which gained by this program will help a typical student to achieve and 

demonstrate the learning opportunities that are provided during the course study and 

to comply with the programmer specification as laser systems Engineering. 



 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Method 

A- Knowledge and Understanding 
A1.Enabling student to get the knowledge and understanding the fundamental of 
optoelectronic engineering for different circuits. 
A2. Enabling student to analysis different  optoelectronic  circuits by analysis 
methods. 

      A3. Enabling student to get the knowledge and understanding the network                
methods for different Detectors.  

 B. Subject-specific skills 
B 1 - mathematical analysis  of the phenomenon of the optical polarization of 
various types and derive the equations. 
B 2 - A study of some effects such as the effects of  Keer and Faraday physically 
and mathematically. 
B3.Analysis of the Detectors mathematically, study the non liner material . 

      Teaching and Learning Methods 

1-Practical experiments. 

2-  Simulation and Innovation. 

3-  pdf  literatures by Data show Reviews.  

      Assessment methods   

1-Examinations. 

2-Quizzes. 

3- Home works. 

4- Tutorials and discussions.   

C. Thinking Skills  
C 1 - What is the description polarization of light.  
C 2 - the mathematical description of the pockets cell, keer effect and acoustic 
optic effect.  
C 3 - Description the non liner material phenomena.  
C 4 - to understand the theory of faraday effect , optical scanner and harmonic 
generation . 
C 5 - Description the theory of  Detectors . 

         Teaching and Learning Methods  

1-Literatures. 

2- Tutorials. 

1- Experiments.   

D. General and Transferable Skills (other skills relevant to employability and  
personal development)  

D 1 - employing all due respect to the themes of the software and tables and      
         diagrams to solve engineering problems 



 

 

12. Infrastructure 

John Wilson, John Hawkes, “Optoelectronics, An 

Introduction”, 3ed Edition, Prentice Hall, 1998. 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

 Lectures are available on the site 

http://uotechnology.edu.iq/dep-laserandoptoelec-

eng/branch/branch2.htm 

Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

11. Course Structure 

Assessment 

Method 
Teaching 

Method 
Unit/Module or Topic Title ILOs Hours Week 

Examinations 

,Quizzes, and 

Reports. 

    

Lecture & 

pdf  Show. 

 

  

   

Polarization , muls law,Birefringence, and 

Retardation , Elecro-Optic effect , Pockls 

Cell, Optical Activity , Kerr Modulation , 

Optical frequency Kerr effect . 

 Lecture   

  

  

 

 

 

 

2H/W 

 

 

  

  

  

  

1-5 

  

  

= 

  

  

= 

   

Scanning and Switching , Magneto-Optic 

Device and Faraday Effect, Acousto-Optic 

Effect, 

= 

   

= 

  

  

6-10 

 

  

= = 
Non Linear Optics 

= = 
11-14 

 

= = 
Thermoelectric & bolometer detectors 

= = 15-18 

= = 
Pneumatic & pyroelectric detectors 

= = 19-22 

= = 
Vacuum & photomultiplier detectors 

= = 23-26 

  

Photo-emissive & photoconductive 

detectors = = 27-30 



- Conduct the experiments in the laboratory  

- The work by seminars 
- Summer training 

  

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

 

13. Admissions 

Pass from last stage (secondary school).-  

- The possibility of communication in English 
Pre-requisites 

No limit. Minimum number of students 

No limit. Maximum number of students 

 

 

TEMPLATE FOR COURSE SPECIFICATION 

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW 

 

COURES SPECIFICATION 

This Course Specification provides a concise summary of the main features of the 
course and the learning outcomes that a typical student might reasonably be 
expected to achieve and   demonstrate if he/she takes full advantage of the learning 
opportunities that are provided. It should be cross-referenced with the programme 
specification.. 

 

University of Technology 1. Teaching Institution 

Laser and Optoelectronics engineering 

dep. 
2. University Department/Centre 

Laser applications / LE4306 3. Course title / Code 

Laser & optoelectronics engineering 

programs 
4. Programme(s) to which it contribute 

Full time 

 
5. Modes of Attendance offered 



1st and 2nd semesters / year 6. Semester / year 

Four hour-two hour theoretical and two 

hour experimental/year 
7. Number of hours tuition(total) 

16-6-2014 
8. Date of production/revision of this 

specification 

9. Aims of the Course 

 

1-Define  the advance phenomena in laser applications  for fourth stage from 

department branch represent the laser engineering like medical ,military and 

industrial application and these parameters effected  for the effiency part.  

2-using the laser technical in scientific, medical and industrial application and 

environmental application. 

3-prepare the student theoretically and exterminatory in the special fields in all 

private and former. 

4-applied the fundamental principle of light rays propagation include the laser inside 

virtual media and human tissue. 

5-Define for the new technical  using the laser in all applications. 

 

 

10. Learning Outcomes, Teaching, Learning and Assessment Methods  

A. Knowledge and Understanding 
 

A1.knowledge the classified of  scientific laser application and types.  
A2.helps the student for using the mathematical equations to calculate the laser 
and light propagation inside the virtual media and human tissue  with optimal 
conditions from laser energy ,mode type and spot size  
A3.help the students to understand how the experimental and scientific 
equipment work  which use the laser and light in operational like laser printer 
,distance measure device and depth of sea.  
A4.help the student to understand the theoretical principle for the interaction 
between light and laser with material and how classified depend on the photon 
energy ,exposure time and reaction type. 

B. Subject-specific skills 
 

B1.find the answers of decay lights energy problems and phenomena of 
absorption, scattering and reflective of light beam through the virtual media and 
human tissue 
B2.calcullate the wavelength and focal length of mirror that used to focus the 
light beam inside the optimum media to treatment . 
B3.explain the phenomena  of material and laser parameters and how to effect on 
type of diagnostic or treatment include the ablation or damage of cell. 



B4.using the mathematical equation to calculate the photonics energy wavelength 

and spot size for every applications depend on the media type foe human tissue 

or metals through focus of beam size. 

 

   Assessment methods & (References) 

Assessment methods – 

1-classroom discussions and to identify the potential of the student to analyze 

problems. 

2- Homework. 

3- sudden examination. 

4- Quarterly examination. 

     5- Projects and seminars 

[1] James T. Luxon, David E. Parker, “Industrial Lasers and their Applications”, 

Second Edition, Prentice-Hall, Inc., 1992. 

 [2] Raymond A. Serway, John W. Jewett, “Physics for Scientists and Engineers”, 

Thomson Learning Academic Resource Center, 2004. 

 [3] J. Wilson "Lasers Principles & Applications" Prentice Hall International (UK) 

Ltd., 1987. 

[4] J. Wilson " Optoelectronics an Introduction" Prentice Hall International Inc., 

1983. 

[5] John C. Ion, “Laser Processing of Engineering Materials”, Elsevier Butterworth-

Heinemann-2003 

 
C. Thinking Skills 
 

C1.Explain the process of preparing the elements to construct a focusing 
system and determine the optimum spot size 
C2.Explainthe types and modes of light sources and laser with optical 
properties suitable of application. 
C3.Explain the absorption ,scattering and interference of laser rays inside 
media and human tissue for every application like industrial, medical and 
military. 
C4.     Understand the interaction of light and laser interaction theory.    

   

. 

 
 



 

D. General and Transferable Skills (other skills relevant to employability and 

personal development)  

 

 

 

 



11. Course Structure 

Assessment 

Method 
Teaching 

Method 

Unit/Module 

or Topic Title 
ILOs Hours Week 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

Basic 

parameters of 

materials and 

laser 

Knowledge of the 

basic parameters of 

materials, lasers and 

classified by the 

applications of 

industrial, medical 

and military 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

1-4 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

The 

mechanism 

of action of 

light and 

lasers in 

scientific 

instruments 

The mechanism of 

action and scientific 

laboratory devices 

that use laser 

technology and light 

in their work, 

including the laser 

printer and 

measuring devices 

courses and deep 

sea. 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

5-9 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

Light and 

matter 

The theory of the 

interaction of light 

and matter calculate 

the photon energy 

and exposure time 

and optical 

properties 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

10-13 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

Laser cutting 

and welding 

and 

perforating 

Explain the principle 

of the use of lasers in 

industrial application 

and includes 

(cutting, welding and 

punching) the pros 

and disadvantages 

and math to calculate 

the power required 

and the spot size 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

14-17 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

Laser and 

human tissue 

Enable students to 

learn and understand 

the basic 

characteristics of the 

use of laser 

application in 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

18-21 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

seminars.  

Laboratories. 

describe the solution. medical and 

especially the 

interaction of laser 

light with human 

tissue 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

Laser and the 

human eye 

and teeth and 

skin diseases 

Laser as a technique 

in the diagnosis and 

treatment of diseases 

of the eye and visual 

teeth and skin 

diseases. 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

22-25 

Discussions.  

Homework.  

Sudden exams.  

Quarterly 

examinations.  

Projects and 

seminars.  

Laboratories. 

Motivate students to 

develop its 

capabilities in data 

analysis question 

and diagnose the 

problem and 

describe the solution. 

Laser and 

military uses 

Explain how to use 

laser technology to 

find and determine 

distances in military 

applications and 

destroyed remotely 

using satellites 

4 hour 

(weekly)  

2 hours 

theoretical  

+ 2 hours 

experimental 

26-30 



 

TEMPLATE FOR COURSE SPECIFICATION 

 
 
 COURSE SPECIFICATION 

 

Laser and Optoelectronics Engineering 1. Teaching Institution 

Laser Engineering / University of 

Technology 
2. University Department/Centre 

Laser Design /  LE4307 3. Course title/code 

Laser Engineering Program 4. Programme(s) to which it contributes 

Complete Hours 5. Modes of Attendance offered 

Semester  / Year  nd&2 st1 6. Semester/Year 

Two Hours / Week (Theory)     

2H X30W=60H/Year  7. Number of hours tuition (total) 

24/6/2014 
8. Date of production/revision  of  this 

specification    

9. Aims of the Course 

- Introduction of advanced concepts in engineering design of different laser systems for students in the 
fourth phase of Laser Engineering Branch, like theory of light transmission , effective types of laser 
optical resonator and the factors that negatively affect the efficiency beyond the ability of different laser 
systems. 

- Prepare students both theoretical and practical work in the field of competence of the companies to be in 
public and private sector 

 

HIGHER EDUCATION  PERFORMANCE REVIEW: LASER DESIGN 

 

This Course Specification provides a concise summary of the main features of the 

course and the learning outcomes that a typical student might reasonably be 

expected to achieve and   demonstrate if he/she takes full advantage of the learning 

opportunities that are provided. It should be cross-referenced with the programme 

specification.  



- Definition of thermal impacts, associated with the pumping process and its effects on the efficiency of the 
laser output. 

 

 

10·  Learning Outcomes, Teaching ,Learning and Assessment Methode  

A- Knowledge and Understanding 
A1. Know the classification of the different sources and types of pumping (electrical discharge - 

optical pumping) and optimal use of each source.  
A2. Enable the student to the optimal use of the mathematical equations for the movement of light 

inside the laser medium and describe the effective boundary conditions appropriate to find 

solutions to the physical phenomena that are emerging to reduce the ability of different laser 

systems. 
A3. Enable the student to know and understand the basic characteristics of the different sources of 

optical pumping (laser semiconductor - Flash lamps) and explain the installation and their uses 

and the benefits and disadvantages of each source. 
     A4. Enable the student to know and understand the basic principles of building systems of the 

level of good work.  
  B. Subject-specific skills 

B1. The use of mathematical formulas to calculate the formation of  pulse forming network and the 

ability to work flash lamps. 
B2. Calculate the value of the loss resulting from the transfer pack light inside the laser medium. 

     B3. The use of mathematical formulas to calculate the distributions of temperature and stress 

generated inside solid state laser rods. 

      Teaching and Learning Methods 

The development of the student's ability to apply the knowledge in order to be able to correct analysis 
of the question and thus put the appropriate assumptions and interpretation to reach the best solution 
through textbooks and lectures, in addition to the practical experiences in laser systems laboratory. 

      Assessment methods   

- Classroom discussions to identify the potential of the student to analyze issues. 
- Homework. 
- Sudden exams. 
- Quarterly examinations. 
- Performance in the laboratory. 

C. Thinking Skills  
C1. Description pumping operations to various laser media. 
C2. Description and study the types of sources of optical and electrical pumping. 

       C3. Description and study the types of optical resonator. 



12. Infrastructure 

1.Principles of Lasers (O.Svelto) 

2.Solid-State Laser Engineering (W.Koechner) 

 

Required reading: 
·  CORE TEXTS 
·  COURSE MATERIALS 
·  OTHER 

Internet web sites. 
Special requirements (include for 

example workshops, periodicals, 

IT software, websites) 

N/A 

Community-based facilities 
(include for example, guest 
Lectures , internship , field  

studies) 

 

13. Admissions 

Pass from third year  Pre-requisites 

No limit. Minimum number of students 

No limit. Maximum number of students 

 

 

11. Course Structure 

Assessment 

Method 

Teaching 
Method 

Unit/Module or 

Topic Title 
ILOs Hours Week 

- Classroom 
discussions to identify 
the potential of the 
student to analyze 
issues. 
- Homework. 
- Sudden exams. 
- Quarterly 
examinations. 
- Performance in the 
laboratory. 

1.Tutorials   
2. Power point 
literatures by 
Data show 
Reviews. 

Design Consideration 
and Scaling Laws for 
Gas Lasers. 

Literatu
re 

2Hrs/week 1-4 

= = Optical Pump Systems.  = 2Hrs/week 5-8 

= = Optical Pump Systems.  = 2Hrs/week 9-12 

= = Optical Resonator = 2Hrs/week 17-21 

= = Thermo-Optic Effects = 2Hrs/week 22-25 

= = 
Pump Radiation 
Transfer Methods 

= 2Hrs/week 26-30 


