4.1. ST Attractiveness for FNS Mission – v5, 11/18/09
The ST configuration, using the working assumptions and parameters (Appendix W), compared to the higher aspect ratio Tokamak, has the following anticipated advantages:
1) Very high experimentally verified stability beta limits in ST allow prospective disruption-free plasma operation, which is absolutely required by the FNS mission, over a wide parameter space sufficiently far away from these limits.  

2) Experimentally verified high ion (~neoclassical) and adequate electron energy confinement (~ITER H-mode scaling) to provide high confidence to extend to JET-level plasma confinement conditions (Q<1, Hot-Ion H-Mode, HIHM) and beyond, for all the stages of FNS research operation. Current research indicates somewhat more favorable electron energy confinement as collisionality is reduced.
3) Assuming successful R&D for the single-turn toroidal field center leg, and for start-up and ramp-up of plasma to full current with little or no central induction, very compact designs with R0 ~ 1+ m would become adequate for the FNS mission, allowing modest fusion power requirements (20-75MW) while providing substantial fusion neutron fluxes (WL=0.25-1MW/m2).

4) This further simplifies the engineering configuration to allow extensive component modularization and remote handling.  These are required to achieve adequate duty factors for future component testing as part of an energy development program.
5) These in turn enable flexible staging of the FNS research program, starting from D-D to D-T stages with increasing driven burn plasma conditions to enter into FNS research beginning at WL=0.25MW/m2, increasing progressively to 1MW/m2.

6) If a closer approach to the stability beta limits is achieved, the ST plasmas of similar sizes can be optimized for burning plasma research at high gain (Q~20) for 10’s s.  
Multi-turn, jointed toroidal field coils with a substantial solenoid are allowed for the missions of PMI using only D-D and High-Gain Burning Plasmas with a limited neutron fluence.  The first two advantages remain in these cases.
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