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 What is ? The (A) world of plasmas.

 Overview: what makes a plasma a plasma?
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 Overview: what makes a plasma a plasma?

 How to tame plasmas for fusion: motion in magnetic fields

Introduction to Plasma Physics and Controlled Fusion

by Francis F. Chen

Springer (3rd edition, 2016)
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 Overview: what makes a plasma a plasma?
 limits: relativity, quantum effects, ionization … 

 ti  l  l  f time scales - plasma frequency

 lengths - Debye shielding

 Coulomb collisions and transport quantities

 How to tame plasmas for fusion: motion in magnetic fieldsp g
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Outlook: turbulence in magnetized plasmasOutlook: turbulence in magnetized plasmas

Probe arrays
Turbulence affects     transport, stability, …  

the efficiency of a power plant

Turbulence affected by  • external magnetic fieldsVerscherung

the efficiency of a power plant

Turbulence is              topical, basic science 

Example: propagation of turbulent structures

• internal elektric fields
• plasma boundaries 

Example: propagation of turbulent structures
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Plasma in a nutshell Plasma in a nutshell 
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Collisions in hot fusion plasmasCollisions in hot fusion plasmas
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Taming plasmas
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How to get to a managable size?How to get to a managable size?
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 What is ? The (A) world of plasmas.

 Overview: what makes a plasma a plasma?
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 Overview: what makes a plasma a plasma?

 How to tame plasmas for fusion on earth?

Motion in electro-magnetic fields
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Dinklage: Basic Plasma Physics (34/47)IPP Summer University - Greifswald, 19/09/16



Adiabatic invariants

charged particles from solar wind are reflected 

Adiabatic invariants

g p
in regions of stronger field strength and produce 
the polar light when exciting the atoms in the 
atmosphere
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overcoming losses at the endsovercoming losses at the ends
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field variation in toroidsfield variation in toroids

Dinklage: Basic Plasma Physics (40/47)IPP Summer University - Greifswald, 19/09/16



B driftB drift

Dinklage: Basic Plasma Physics (41/47)IPP Summer University - Greifswald, 19/09/16



B drift in toroids
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Compensating drifts in toroids: 
rotational transform
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Compensating drifts in toroids: 
rotational transformrotational transform
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