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CLAIMS 

What is claimed is: 

 1. A method for controlling a field reversed configuration (FRC) plasma within a 

confinement chamber, comprising the steps of: 

 tuning an applied magnetic field generated with quasi-dc coils extending about a confinement 

chamber to induce radial stability in a FRC plasma within the confinement chamber wherein the 

FRC plasma is positioned axisymmetric about a longitudinal axis of the confinement chamber, and to 

induce axial instability wherein the FRC plasma is positioned antisymmetric about a mid-plane of the 

confinement chamber, and  

generating first and second radial magnetic fields with first and second radial coils to interact 

with an FRC magnetic field about the FRC plasma to induce axial stability in the FRC plasma 

wherein the FRC plasma is positioned symmetric about the mid-plane. 

 2. The method of claim 1 wherein the first and second radial magnetic fields interact with the 

FRC to axially move the FRC plasma to position the FRC plasma symmetric about the mid-plane. 

 3. The method of claim 2 wherein the first and second radial magnetic fields are 

antisymmetric about the mid-plane. 

 4. The method of claim 3 wherein the first and second radial magnetic fields are generated 

due to the currents induced in counter directions in the first and second radial coils positioned about 

the confinement chamber. 

 5. The method of claims 1 through 4 wherein the step of stabilizing the FRC plasma includes 

monitoring the position of the plasma. 

 6. The method of claim 5 wherein the step of monitoring the position of the plasma includes 

monitoring magnetic measurements associated with the FRC plasma. 

 7. The method of claims 5 through 6 8 further comprising the step of measuring the current in 

the first and second radial coils. 
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 8. The method of claim 7 further comprising the step of monitoring the velocity of the FRC 

plasma. 

 9. The method of claims 1 through 8 further comprising maintaining the FRC plasma at or 

about a constant value without decay by injecting beams of fast neutral atoms from neutral beam 

injectors into the FRC plasma at an angle towards the mid-plane of the confinement chamber and 

injecting a compact toroid plasma into the FRC plasma. 

10. The method of claim 9 further comprising the step of generating a mirror magnetic field 

within opposing ends of the chamber with quasi-dc mirror coils extending about the opposing ends 

of the chamber. 

11. The method of claims 1 through 10 wherein the step of the forming the FRC includes 

forming a formation FRC plasma in a formation section coupled to an end of the confinement 

chamber and accelerating the formation FRC plasma towards the mid-plane of the chamber to form 

the FRC plasma. 

12. The method of claim 11 wherein the step of the forming the FRC includes forming a 

second formation FRC plasma in a second formation section coupled to a second end of the 

confinement chamber and accelerating the second formation FRC plasma towards the mid-plane of 

the chamber where the two formation FRC plasmas merge to form the FRC plasma. 

13. The method of claims 9 and 10 wherein the step of forming the FRC plasma includes one 

of forming a formation FRC plasma while accelerating the formation FRC plasma towards the mid-

plane of the chamber and forming a formation FRC plasma then accelerating the formation FRC 

plasma towards the mid-plane of the chamber. 

14. The method of claim 12 further comprising the step of guiding magnetic flux surfaces of 

the FRC plasma into diverters coupled to the ends of the first and second formation sections. 

15. The method of claims 1 through 14 further comprising the step of conditioning the 

internal surfaces of the chamber, formation sections, and diverters with a gettering system. 
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16. The method of claim 15 wherein the gettering system includes one of a Titanium 

deposition system and a Lithium deposition system. 

17. The method of claims 1 through 15 further comprising the step of axially injecting plasma 

into the FRC plasma from axially mounted plasma guns. 

18. The method of claims 1 through 17 further comprising the step of controlling the radial 

electric field profile in an edge layer of the FRC plasma. 

19. The method of claim 18 wherein the step of controlling the radial electric field profile in 

an edge layer of the FRC plasma includes applying a distribution of electric potential to a group of 

open flux surfaces of the FRC plasma with biasing electrodes. 


