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Reasons to Study Magnetic Nozzles
• Converting thermal energy to directed kinetic energy;

Valuable for:

oMHD power generation for FRC power plants
• High efficiency: energy converts directly

to electrical power

oElectromagnetic propulsion
• Attractive for certain space missions

• Princeton Satellite Systems, Direct Fusion Drive

• VASIMR
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Physical Description
• Similar to physical nozzle, fluid 

mechanics
• De Laval nozzle: convergent, throat, 

divergent
• Principally interested in divergent 

portion, where the momentum 
transfer and detachment occur

• Mechanical 2D wall surface acts as a 
surface constraint

• In contrast, plasma confined on original 
field lines
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Directed Kinetic Energy

4S. Cohen



Methodology: Detachment Parameters
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E.B.Hooper; Plasma Detachment 
from a Magnetic Nozzle



Methodology: Building Simulation
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Methodology: Simulation
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Methodology: Diagnostics
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Results: System Development
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