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A Course Identification and General Information

	1.  Course title and code: Laser Molecular Spectroscopy Phys 307

	2.  Credit hours: 3

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

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

General elective

	4.  Name of faculty member responsible for the course

So far 4 different faculty

	5.  Level/year at which this course is offered
Third

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

Phys 212 or 201

	7.  Co-requisites for this course (if any)

None

	8.  Location if not on main campus

Main  campus




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

Learning about the main features of lasers, necessary for molecular spectroscopy. Learning some of  the main branches of molecular spectroscopy. Learning some ways of extracting information s from molecules. Keeping in mind that very often physicist finish BS with some knowledge of atomic spectroscopy, this course widens their knowledge in a time multidisciplinary, etc…


	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)

This course was originally designed to bring physics undergrads closer to the state of the art laser facility. Stress can be put on the latest activity in the lab. For instance last time it was offered by Prof. Al-Adel, as an extra Laser Raman lab training...



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

	1 Topics to be Covered 



	Topic
	No of

Weeks
	Contact hours

	Introduction to lasers

	3
	

	Rotational Spectroscopy

	       3
	

	Vibrational Spectroscopy

	       3
	

	Raman Spectroscopy

	
	4

	Atomic Spectroscopy 
	2w
	

	Elect. Spec. Of molecules

	
	7

	
	
	


	2 Course components (total contact hours per semester): 



	Lecture
45:
	Tutorial:  
	Practical/Fieldwork/Internship:

3 extras
	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)

1h


	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 in information extraction from molecules 

	(i) Description of the knowledge to be acquired
Major spectroscopy for molecules and the laser specifications for use in molecular spectroscopy


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

Lectures and visits to laser lab. Analysis of research papers


	(iii)  Methods of assessment of knowledge acquired

Home works, quizzes and exams
Class and Home Work               20 %
 First Major Exam                     25 %
 Second Major Exam                 25 %
 Final Exam                              30 %



	b. Cognitive Skills

	(i) Cognitive skills to be developed
Ability of imagination

Ability of comparison using macroscopic information as first approximation to microscopic analysis

Learning how to search for a paper and how to extract information

Realisation of the importance of molecular experimental data and its primacy in the development of physical knowledge

Ability to compare different spectroscopic techniques and to choose the appropriate one for a specific problem solving etc..

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

Using QA at optimum times

Gauging the understanding of difficult issues and stressing on major points necessary to acquire their knowledge

Injecting home works at right time and revisiting the difficulties

Encouraging questions and asking students to present some delicate issues to help detecting difficulties and optimum ways to handle them
Linking the course material to recent results of research.


	(iii)  Methods of assessment of students cognitive skills 
Quizzes, home works, exams, students presentations

	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed 
Encourage group work and discussions both in and outside class
Guide efforts aimed at improving extraction of information from the web

encourage students to go beyond course content and searching for new applications 


	(iii) Teaching strategies to be used to develop these skills and abilities
Putting important topics in form of questions then searching answer

     Communicate results of  investigations to others verbally or in writing


	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility
Discussions in class, in office and during lab visits


	d.   Communication, Information Technology and Numerical Skills 

	(i) Description of the skills to be developed in this domain.

Better use of computers in spectroscopic assignments

Searching and communicating results of search on specific topics etc..


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

Homework assignments

Small Projects

Use of computer software packages for mostly assignments of spectra


	(iii)  Methods of assessment of students numerical and communication skills 
From home works and other means


	e. Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required

NA, except for the body representation of different molecular vibrations: symmetric, asymmetric, bending...


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

NA


	(iii)  Methods of assessment of students psychomotor skills

NA



	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


	Clearly presented in advance on the syllabus
	
	

	2

 
	Class work and hame work
	20%
	

	3


	First Major Exam
	25%
	

	4


	Sec. Maj Exam
	25%
	

	5


	Final Exam
	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 hours per week + appointments 
Lab visits

Email communication 



E Learning Resources

	1. Required Text(s)

The latest edition of the Banwell on Fundamental of Molecular Spectroscopy



	2. Essential References 

Variable and normally shown by the instructors on their syllabi
Examples are:

- An Introduction to Lasers and Their Applications by D.C.O’Shea,
W.R.Callen and T.Rhodes 

- Modern Spectroscopy by J.Michael Hollas, 2nd Edition
- Introduction to Optics by F.L. Pedrotti and L.S. Pedrotti


	3- Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

Many books on Molecular Spectroscopy

 

	4-.Electronic Materials, Web Sites etc



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




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.)

A small classroom containing about  30  seats 



	2. Computing resources

The computers put for use by physics students presently are good enough.


	3. Other resources (specify --eg. If specific laboratory equipment is required, list requirements or attach list) 




G   Course Evaluation and Improvement Processes

	1 Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Course evaluation by students

I t would be nice if Faculty – students general gathering are organized


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

It would be nice if discussions with the group of faculty that taught the course is organized (half of them left already)


	3  Processes for Improvement of Teaching

The discussions in 2 above if organized can be a source of sharing of informations to improve teaching strategies


	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)

Course file may used for providing such samples


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

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




