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A Course Identification and General Information

	1.  Course title and code: Optics, Phys  211

	2.  Credit hours: 2-3-3

	3.  Program(s) in which the course is offered. 

(If general elective available in many programs indicate this rather than list programs)

B.Sc. in science and engineering

	4.  Name of faculty member responsible for the course

Prof. Dr. M. Ashraf Gondal

	5.  Level/year at which this course is offered:  Second year 

	6.  Pre-requisites for this course (if any)  
     Phys 102

	7.  Co-requisites for this course (if any) not applicable


	8.  Location if not on main campus




B  Objectives  
	1.  Summary of the main learning outcomes for students enrolled in the course.  

The students should be able to:
· Imaging and propagation of light using optical systems
· Wave equations, superposition principle and  detection of optical radiations

· Interference of light and various kinds of interferometers
· Coherence and Holography
· Diffraction (Fraunhofer and Fresnel) and polarization of light
· Laser basics and its applications


	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (eg increased use of IT or web based reference material,  changes in content as a result of new research in the field) 


C.  Course Description (Note:  General description in the form to be used for the Bulletin or Handbook should be attached)
Undergraduate Bulletin Course Description

Nature and propagation of light, image formation-paraxial approximation, optical instruments, superposition of waves, standing waves beats, Fourier analysis of harmonic periodic waves and wave packets , two beam and multiple beam interference , polarization ,Fraunhofer and Fresnel diffraction, holography and lasers
	1 Topics to be Covered 



	Topic
	No of

Weeks
	Contacthours

	Huygens and Fermat’s Principle, imaging by an optical system                                       
	1.5
	3

	Ray tracing by matrix method, matrix element systems
	1.5
	3

	Magnifiers, microscope, telescope
	1
	2

	Wave equation, superposition principle and standing waves
	1.5
	3

	Interference of light in vacuum and dielectric films
	1
	2

	Michelson and Fabry -Perot meters
	1
	2

	Coherence and Holography                                           
	1
	2

	Matrix treatment of Polarization, production of polarized light
	1.5
	3

	Fraunhofer and Fresnel Diffraction, Gratings
	3.5
	7

	Laser basic and applications
	1
	2


	2 Course components (total contact hours per semester): 



	Lecture:

30
	Tutorial:  

-
	Practical/Fieldwork/Internship:


	Other:

-


	3. Additional private study/learning hours expected for students per week. (This should be an average: for the semester not a specific requirement in each week)
4 hours a week to study and solve home work and other exercises



	4. Development of Learning Outcomes in Domains of Learning  

For each of the domains of learning shown below indicate:

· A brief summary of the knowledge or skill the course is intended to develop; 

· A description of the teaching strategies to be used in the course to develop that knowledge or  skill;

· The methods of student assessment to be used in the course to evaluate learning outcomes in the domain concerned.

	a.  Knowledge  

	(i) Description of the knowledge to be acquired 
· Huygens and Fermat,s Principles, imaging by an optical system, thin lenses
· Ray tracing by matrix method, significance of system matrix elements

· Stops, pupils and windows, image formation-study of lens aberration, magnifiers, Microscopes, telescopes

· Wave equations

· Detection of optical radiations, superposition Principle, standing waves

· Interference of light, interference in dielectric films
· Michelson interferometer, Fabry-perot interferometer

· Coherence 

· Holography
· Matrix treatment of polarization

· Production of polarized light, polarization by reflection, Michelson interferometer

· Fraunhofer Diffraction, Rectangular and circular apertures, Diffraction from many slits

· Diffraction Grating
· Fresnel Diffraction, Circular aperture, Rectangular apertures

· Laser basics and applications



	(ii)  Teaching strategies to be used to develop that knowledge

Class lectures, home work and handouts. WEBCT interface as additional way to communicate and disseminate

	(ii)  Methods of assessment of knowledge acquired
     Home work evaluation, quizzes and examinations


	b.  Cognitive Skills

	(i) Cognitive skills to be developed

· Acquire the basic knowledge in optics, image formation, interference, diffraction and polarization  of light 
· How to design optical instruments like microscopes, telescopes

·  Learn about superposition of waves, standing waves , interference
and Various kinds of interferometers

· Holography, basic about lasers and their applications

                   

	(ii) Teaching strategies to be used to develop these cognitive skills

· Homework assignments 

· Mini projects about related topics
· Further studies by recommending extra references 

	(iii) Methods of assessment of students cognitive skills 

· Asking question during lecture

· In-class quizzes, major exams, and a final exam

· Homework assignments 

· Mini projects about related topics

	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed 
· Work effectively both individually and in teams.

· Apply the Kingdom's rules and regulations for safety.

· Demonstrate the ethical and professional standards articulated by the Kingdom and other professional organizations. 

· Understand the interrelationships among nuclear physics and real world problems.

· Apply the acquired knowledge to develop the society

	(ii)  Teaching strategies to be used to develop these skills and abilities
· Be able to working individually and in groups towards solving problems.

· Manage resources, time and other members of the group

· Involve more than one student in a common mini project.

· Communicate results of work to others through written reports and oral presentations.

 

	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility.
· Individual performance 

· Written presentations

· In-class discussion during lecture and problem solving



	d.   Communication, Information Technology and Numerical Skills 

	(i)  Description of the skills to be developed in this domain.
· Acquire a working knowledge of basic methodologies, data analysis and interpretation. 

· Formulate significant questions and use appropriate methods to answer question and solve problems

· Read, evaluate, and interpret theoretical and numerical information. 

· Demonstrate effective written and oral communication skills, especially the ability to transmit complex nuclear physics problems in a clear and concise manner. 

· Be able to search and use the nuclear physics literature in both printed and electronic formats. 

· Understand the importance of performing accurate and precise ways to solve problems

	(ii)  Teaching strategies to be used to develop these skills

·  Homework assignments

· Mini Projects

· In-class questions during lecture and problem solving session 

	(iii)  Methods of assessment of students numerical and communication skills 
Evaluation of software based assignments
· Evaluating the proficiency in writing and communication skills from the project reports

· Performance in the problem solving assigned in the homework


	e.  Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required        Not applicable

	(ii)  Teaching strategies to be used to develop these skills     Not applicable

	(iii)  Methods of assessment of students psychomotor skills   Not applicable


	5. Schedule of Assessment Tasks for Students During the Semester


	Assessment 
	Assessment task  (eg. essay, test, group project, examination etc.)
	Week due
	Proportion of Final Assessment

	1


	Home work and  Quizzes
	Every week
	10%

	2

 
	Lab
	Every week
	20%

	3


	Two mid-term major exams


	7th and 12th week
	40%

	4


	Final exam
	End of semester
	30%


D. Student Support
	1. Arrangements for availability of faculty for individual student consultations and academic advice. (include amount of time faculty are available each week)

Office Hours (6 official hours + appointment)




E Learning Resources

	1. 1. Required Text (s)  Introduction to Optics  by Pedrotti 


	2. Essential References 

	3- Recommended Books and Reference Material (Journals, Reports, etc) 
1. Optics (4th Edition) by Eugene Hecht

2. Introduction to Modern Optics by Grant R. Fowles

	4-.Electronic Materials, Web Sites etc

	5- Other learning material such as computer-based programs/CD, professional
    standards/regulations

Assignments and Homework solutions posted on the WebCT




F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (ie number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Lecture rooms, laboratories, etc.)

Lecture room space for 35 – 40 students and large enough for quizzes
Optics Lab equipped with main equipment for related topics


	2. Computing resources

Computer lab


	Other resources (specify --eg. If specific laboratory equipment is required, list requirements or attach list) Optics Lab with experiments related to topics 
· Interferometery

· Diffraction
· Polarization 
· Imaging
· Holography



G   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching
· Student Course Evaluation

· Office-hour contacts


	2  Other Strategies for Evaluation of Teaching by the Instructor or by the Department
·     Course Evaluation

·     Course file

	3  Processes for Improvement of Teaching

· Peer consultation

· Discussion with colleagues, especially those in the optics and laser group

· Discussion during our weekly or biweekly teaching seminar

· Paying attention to prefaces on the textbook

· Searching through web for extra material



	4. Processes for Verifying Standards of Student Achievement (eg. check marking by an independent faculty member of a sample of student work, periodic exchange and remarking of a sample of assignments with a faculty member in another institution)

· Providing samples of all kind of assessment in the departmental course portfolio of the course. 

· Faculty from other institutions or assessment team are invited to review the accuracy of the  grading policy

· Conducting standard exams.

	5  Describe the  planning arrangements for periodically reviewing course effectiveness and planning for improvement.

·  The course material and learning outcome are periodically reviewed and the changes to be taken are in the departmental and higher councils. 

· The chairman of the department and faculty members take the responsibility. 
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