






 +





//



Plasma PhysicsPhi 10415









:
 Developing the student's skills and creative thought needed to meet new

trends in plasma, fusion research and space plasma physics.


-:
.- Recognize Characteristics of plasma and plasma interaction with

the magnetic field of Sun's surface, sun spot, the ionosphere,
magnetic storms and the aurora belts .

.- Recognize Motion of charged particle in time dependent magnetic
field and toroidal magnetic field .

.- Recognize Transmission of electromagnetic waves through plasma
and Alfven waves .

.- Describe the relation between Transmission coefficient and plasma
instabilities .

.- Describe the relation between Plasma radiation and diagonostic
techniques .

.- Describe Nuclear fusion, reactors and Tokamak .
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-:
.- Apply the effect of magnetic field on a charged particles .

.- interpret plasma phenomena .

.- compare between the construction of a reactor and fusion reaction .
-:

.- plan, excute experiments .
-:

.- work in group .

.- Communicate effectively with their students .

.- Solve problem effectively .


Topic No .of Lecture Tutorial /
Practical

Characteristics of plasma, the plasma
interaction with a magnetic field (magnet-
hydromagnetic fluid), detailed maps of the
magnetic field on the sun spots, the
ionosphere, the magnetic storms, the aurora
belts of energetic radiation above the earth's
atmosphere, the direct conversion of the
kinetic energy in a gas to electricity, ion jet
propulsion and controlled molecular reaction

8 4 4

Debye radius, motion of charged particles in
a uniform magnetic field, Plasma Larmoy
frequency and plasma magnetic moment
.Motion of charged particles in a non-
uniform magnetic field, the magnetic mirror,
drift in Toroidal magnetic fied, rotating
plasma, and pinch effect .

4 2 2

Plasma electron oscillation, ion oscillation
and waves, Debye screening, transmission of
electro magnetic waves through plasma,
hydromagnetic waves / Alfven waves .

4 2 2

Longrange interaction, relaxation time,
electrical conductivity of plasma, thermal
conductivity and viscocity of plasma . 

4 2 2

Bermsstrahlung radiation, radiation emitted
by excited ions and atoms, betatron emission 4 2 2
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from plasma Measurements of currents and
voltages of moving plasma .Electron density-
Flux density and plasma spectrometry . 
Waste production, safty .Introduction to
fusion reactors, fusion reactors, self-
sustaining reactions, fusion reactors and
Tokamak and applications . 

4 2 2



 Lectures . 
 Problems and essay assignments . 



 Semester activities including classroom interactions and Quizzes .to
assess their understanding the subjects

 Mid-term exam to assess their knowledge about the properties of
plasma and motion of a charged particle .

 Final exam to assess the degree of the gained information . .
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 Courses notes prepared by staff members


 "Introduction to Plasma Phys .And Controlled fusion" by F .Chen,
Plenum Press .
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 "Introduction to Plasma Theory" by D .R .Nicholson, Wiley publisher


 "Waves in dusty space plasmas" by F .Verheest, Kluwer pub .


 WWW .Plasmas .org
 WWW .Plasma physics course



 Computer simulation programs and slides . 
 Transparences . 
 Manual of solved problems (answer and solutions)
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