
1. Discuss pressure balance in IEC. Set up an expression for it and comment on how mechanical 

force is transmitted to outside world. (Note Ti >> Te) Is the mechanical structure required easier 

(or harder) to engineer than in a Tokamak? (Need to state what structure is required in the 

Tokamak) 

The Inertial-electrostatic confinement (IEC) involves the creation of deep electrostatic potential 

wells within a plasma in order to accelerate ions to energies sufficient for fusion reactions to 

occur and to keep the ions confined. The kinetic pressure (of high energy ions) is balanced by 

the electrical force between ions and the biased grid, which tends to prevent the ions from 

escaping from the grid sphere. 

        
   

 

 
 

A mechanical force is transmitted to the grid through the electrical field.  

For Tokamak, its coil wall also bears a high mechanical force due to the kinetic pressure, but 

transmitted through magnetic field. The pressure on the wall could be as high as 100 

atmosphere pressure. Considering the coil is composed of super-conducting material which is 

very brittle, the supporting mechanical structure has to be arranged around the coil to prevent 

the coil from blowing up.  

Since IEC only needs to balance the ion pressure (electron pressure is low and negligible), it is 

relatively easier to satisfy than in Tokamak where both ion and electron pressure need to be 

considered. 
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