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Table 1:  Ignitor Reference Design Parameters 
 

major radius 
0R  32.1 m 

minor radius ba ×  m86.047.0 ×  

aspect ratio A  2.8 

elongation   κ  83.1  

triangularity  δ  0.4 

toroidal field 
TB  ~< 13T 

toroidal current 
pI  ~< 11 −12  MA 

maximum poloidal field Bp,max ~<  6.5 T 

mean poloidal field  abIB pp 5≡  ~< 3.44 −3.75 T 

poloidal current θI  ~< 9 MA 

edge safety factor ( 11~−pI MA) ψq  3.6 

confinement strength S I Bc p p≡  38 − 45 MA·T 

plasma volume 
0V   10~−  m3 

plasma surface  
0S   ~− 34 m2 

ICRF heating ( 140~− MHz) RFP   18 − 24 MW 

 



 

Table 2 Example of Plasma Parameters at Ignition 

Plasma Current pI  11 MA 

Toroidal Field TB  13 T 

Central Electron Temperature 0eT  11.5 keV 

Central Ion Temperature 0iT  10.5 keV 

Central Electron Density 0en  9.5 × 1020 m-3 

Central Plasma Pressure 0p  3.3 MPa 

Alpha Density Parameter nα* 1.2 × 1018 m-3 

Average Alpha Density 〈 αn 〉 1.1 × 1017 m-3 

Plasma Stored Energy W 11.9 MJ 

Ohmic Power OHP  11.2 MW 

ICRF Power ICRHP  0 

Alpha Power HPα  19.2 MW 

Bremsstrahlung Power bremsP  3.9 MW 

Poloidal Beta pβ  0.2 

Toroidal Beta Tβ  1.2 % 

Central q(ψ) 0q  ~ 1.1 

Edge ψq  3.5 

Bootstrap Current Ibs 0.86 MA 

Energy Confinement Time Eτ  0.62 sec 

Alpha Slowing Down Time τα,sd 0.05 sec 

Average Effective Charge 〈 effZ 〉 1.2 

〈 〉 =  volume average  

)(2
2

0 aBp pp µβ =  

τ αE OH ICRHW P P P dW dt= + + −  

nα* = nDnT〈σ v〉τα,sd 

τ α ,
/. ( ) / )sd e eT n= 0 012 0

3 2
0keV (1020  



 

 

 Examples of operating scenarios.
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Equilibrium configuration for 11 MA and 13 T, as evaluated by the EQUISL code, with 

q0 ~− 1 



 

 

 

 

 

 

 

 

 Example of an equilibrium configuration for 10 MA and 13 T, as evaluated by the 

EQUISL code, with a double X-point laying just outside the first wall
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Time evolution of a discharge with 11 MA and 13 T simulated by the JETTO code, 

showing a) temperature, b) density, c) powers in MW and the parameter Qα. Ignition is 

marked by the vertical dotted line. 



 

 

Confinement time at ignition as a function of the peak temperature, for a range of density and 

temperature profile factors. The plasma stored thermal energy is 3 eW dVn T= ∫ , the fusion 

power is Y fusD TP dVn nα α σ= ∫ , Te = Ti , and nD = nT = ne/2.  
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Normalized plasma pressure profiles at ignition. The dashed and dotted curves represent the 

analytical fit of the four profiles. 
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Thermal load distribution under ignition condition for different radial shifts.
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Winding of the conductor for the prototype of the innermost coil of the central solenoid. 



 

 

Completed prototype of the innermost coil of the central solenoid.
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The toroidal field coil prototype.
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Finished C-clamp.
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Finished sector of the vacuum vessel.
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