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Appendix A. Possible LTX contributions to the ReNew Thrust 16 elements
LTX capabilities base program + ARRA-funded (as of FY12)
Ip < 400 kA, (discharge< 0.25 sec., BTF < 3.5 kG, R0 =  40 cm, a=26 cm (A=1.5), ( = 1.6, configuration: wall limited, with conformal heated SS-faced copper shell, continuous temperature limit 550 (C, replacement molybdenum-faced shell, fast internal gas-cooled PF coil pair. Paux = 100 – 200 kW (5 A, 20 – 40 keV), 1 sec. H NBI, primarily for diagnostics.

      Primary diagnostic capabilities, base
16 radial channels core Thomson scattering, 5 channel edge Thomson, (both at    single time point), 140 channels magnetics, 2mm moveable + 1 mm fixed interferometers, Lyman-alpha arrays, scanning VUV spectrometer, digital holography (time-resolved high resolution density perturbations), materials sample exposure probe.
     Proposed additional LTX capabilities, FY12
Li-CHERS for impurity, Ti measurements, BES. Tungsten spraying of present SS    faced shell to compare full hot W vs. Mo first walls in the same device. 

     FY13 and beyond (proposed upgrade)


Full core NB fueling with 40A, 15 keV, 0.5 sec source.
Contributions to Addressing ReNew Thrust elements

1 – Exploit and understand magnetic turbulence, electromagnetic waves, and energetic particles for megampere plasma current formation and ramp-up.
A. Possible minor contribution to outer coil PF rampup (somewhat off-topic).
2 - Develop innovative magnetic geometries and first-wall solutions such as liquid metals to accommodate multi-megawatt per square meter heat loads.
a. Develop and understand innovative magnetic geometries and particle control.

b. Develop and understand liquid metal plasma-facing components.
A. Proof-of-principle operation of a spherical tokamak with a full liquid metal wall.

B. First tokamak operation with a full low-recycling liquid lithium wall for particle control.

C. First tokamak operation with a full 500 (C high-Z wall.

D. Material probe operation to test solids, nonlithium liquids (tin, gallium) as PFCs.

3 - Utilize upgraded facilities to increase plasma temperature and magnetic field to understand ST confinement and stability at fusion-relevant parameters.
A. Effect of global recycling coefficient on confinement, edge and core temperature. 

B. Confinement scaling (Ip, BTF, ne, T) with very low recycling boundary.

C. Examine global electron confinement with a very low recycling boundary.

4 - Implement and understand active and passive stability control techniques to enable long-pulse disruption-free operation in plasmas with very broad current profiles.
A. Examine effect of broad, flat Te profile on current (q) profile.

B. Examine effect of wall-localized E(B generated shear flow layer. 

C. Disruptions with a full, close fitting shell.

D. (+FY13 NB fueling) MHD stability, (N limits with very close-fitting conducting wall. 

E. (+FY13 NB fueling) Plasma rotation and stability with very high momentum input (40 A NBI into 0.8 m3 plasma).

5 - Employ energetic particle beams, plasma waves, particle control, and core fueling techniques to maintain the current, and control the plasma profiles.
A. Test control of density, pressure profiles with fueling profile, reduced edge particle source.

B. (+FY12 beam-based diagnostics) Validate, verify models for density-gradient turbulence.

C. (+FY13 NB fueling) Test pressure profile control with full beam fueling, negligible wall/edge particle source.

D. Test novel fueling techniques such as molecular cluster injection.

6 - Develop normally conducting radiation-tolerant magnets for low-A applications.

No significant contribution.
