Forman Christian College

Physics 352 Fall Semester 2021 
Plasma Physics (3 credits)

Physics 352: This course meets the Bachelor in Science (BSc in Physics) degree requirements.

Course Goals:

The course of Phys-352 (Plasma Physics) has been designed for Bs students. This is an elective course. The purpose is to train and familiarize undergraduate student with the field of Plasma physics which will further help them out in perusing their research work.

The course will be offered (at FCC campus) during the winter-spring semester.

Pre- requisites: 


Waves and Oscillations
Course Objectives:

1. To develop the basic and high level of understanding in Plasma physics

2. To provide the mathematical background and models used in Plasma physics 

3. To give knowledge with applications in natural environments like space plasma, astrophysics and laboratory plasma like tokomaks.

4. To make familiar how waves and instabilities can behave in different regimes with different types of distribution function. 

Course content:

	Weeks #
	TOPICS

	1
	Introduction: Basic Plasma Properties

	2
	Debye Shielding: Collective Effects

	3
	Charged Particle Motion in EM Fields

	4
	Uniform B field, E = 0

Uniform B and Non-zero E

	5
	Non-uniform B Field

Curvature Drift

Vacuum Fields

	6
	Fluid Plasma Descriptions

	7
	MHD Equilibrium

	8
	MHD Dynamics

	9
	Mid Term Exam

	10
	Dynamics in Two-fluid Plasmas

	11
	Cold Plasma Waves in a Magnetic Field

	12
	Microscopic to Fluid Plasma Descriptions

	13
	Vlasov-Maxwell Kinetic Theory

	14
	Linear Landau Damping and Growth

	15
	Kinetic Description of Waves and Instabilities;
Experiments on Plasma Waves and Landau Damping

	16
	Final Exam


Recommended Books:

1. F. F. Chen, Introduction to Plasma Physics and Controlled Fusion (Plenum Press, New York, 1984).

2. N. A. Krall and A. W. Trivelpiece, Principles of Plasma Physics (McGraw-Hill, 1973).

3. T. H. Stix, Waves in Plasmas (AIP, New York, 1992).

4. T. J. M. Boyd and J. J. Sanderson, The Physics of Plasmas (Cambridge University Press, 2003).

Duration: 
one semester 16 weeks including examinations and preparation time

Contact time: 
Three lessons/hours per week.

Break up of marks/credits

Course Evaluation:       Grading will be based on following criteria: 

 Attendance Based on submission of Assignments on time   



     10%     

Quizes
/Presentations


                                                        

     25 % 

Mid Term


                                                                      

    25 % 

 Final Assessment                                                                         
40 %


                                                                          ---------
 

Total


100 %
Exams

Exams will be given according to the University Policy.

Evaluation of the Course: 

 Students will be evaluated by the Assignments, quizzes, participation in zoom meetings and online viva. If University sets some standard procedures for the exams, it will be followed

Attendance is mandatory, and will be recorded. 

If you miss the meeting or any class activity like quiz and submit late assignments, it will deduct your marks from 10 attendance credits.
Required Work:

· Attend ALL scheduled meetings.
· Read all assignments, and submit all homework on time.

· Take all quizzes and exams.

· Explore, be attentive, interact - pose questions to each other and figure things out.

Academic Expectations for Homework

1. You are encouraged to do as much as possible of the problem sets on your own. This is the most effective way to learn, provided that you are not just spending hours and hours stuck.

2. You are permitted to consult with other students in the course concerning points that you don't understand or when you are stuck. However, it is recommended that you do not develop a collaborative solution to problems. Also it is required that your solutions be written out separately and submitted in your own words.

3. No collaboration or consultation will be permitted on the quiz or exams. One good reason to get into the habit of doing the work yourself!

4. You may consult books or journal articles to assist if needed. If you do materially use such materials, you should give the reference.

Detailed lesson plan: 

	The objectives of the course are to know the mathematics of concepts and also to be able to apply these concepts to develop the basic understanding of Plasma Physics.
Topics covered: Charged Particle Motion in EM Fields
2 weeks plan
	Audio lectures, YouTube link (online sources) and notes.

All material available on (LSM) Moodle.

weekly material covers 3 hours lectures and recording
	Challenging Problem based on Mathematical calculations was given (solution is not available on internet)

	It will challenge students to provide the mathematical background of basic plasma physics and how Mathematics help to understand the basic phenomena in Electromagnetic fields.
Topics covered:

Special cases:

 Uniform B (magnetic field), E (Electric Field) = 0

Uniform B and Non-zero E

2 weeks plan
	Audio lectures, YouTube link (online sources) and notes.

All material available on Moodle.

Weekly meeting on Moodle 
	Power Point Presentation with voice recording 

Viva was taken


	It will provide student to give knowledge with sample applications of plasma physics in fusion; space and astrophysics 
Topics covered: 

Non-uniform B Field

Curvature Drift

Vacuum Fields

2 weeks plan
	Audio lectures, YouTube link (online sources) and notes.

All material available on moodle.

Meeting on Moodle
	Challenging Problem based on Mathematical calculations was given (solution is not available on internet)
As Assignment

	It will give the understanding of different mathematical models which can be used in various plasma physics problems 
Topics covered:

Fluid Plasma Descriptions
2 weeks plan 
	Audio lectures, YouTube link (online sources) and notes.

All material available on moodle.

Meeting on Moodle
	Quiz

Assignment

	Students will become familiar how waves can propagate in plasma in real space and laboratory. They will able to treat mathematical equations and to develop a model for the study of various waves propagation.
Topics covered:

MHD Equilibrium

MHD Dynamics

2 weeks plan
	Audio lectures, YouTube link (online sources) and notes.

All material available on moodle.

Meeting on Moodle
	Full Report after reading a paper (Peer Reviewed)
(Online Viva if possible)


