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  Which  scientific and technical questions are unique to the ST?

· Start-up and sustainment without or with only a modest inductive flux-swing coil

· Current dependence on L-H threshold

· Operation in low , high  regime

· Strong BT​, weak Ip scaling of energy confinement

· Routine neoclassical energy transport of thermal ions during H-mode

· Large (up to MHZ​​) ExB shearing rate, and its role in suppression of electron-scale transport-inducing turbulence

· Electron transport losses dominant; role of electromagnetic and electron-scale electrostatic turbulence

· Effect of (90% trapped electrons on CTEM, GAE mode stability

· Large value of I/aB and shaping factor Iq/aB, leading to routine operation at 

kink stable high-N 

· Possible monotonic q profiles with hollow current

· Curvature stabilization of neoclassical tearing modes

· Routine existence of super-Alfvénic eigenmodes

· RF physics with High Harmonic Heating and Current Drive 
· Effect of (90% trapped particles in collisionless outboard SOL

Which S&T questions are low-A extensions of well-known or well-studied conventional tokamak physics?

· RWM, NTM physics and control

· ELM control with RMP, Li evaporation

· Momentum confinement at low B, high edge flows

· NTV, rotation braking in low-to-moderate regime
· Energy confinement and transport: parametric scaling and physics of transport

· Energetic particle confinement, generation of Alfvén eigenmodes, and effect on driven current profile

· Hydrogenic retention/transport

· Heat flux mitigation in compact systems

· Overall, extended parameter space provides high leverage in testing and validating theory

Where does research at low-A help understanding the physics of higher-A tokamaks?

· Trapped particle effects on electrical conductivity, energy transport, AE destabilization, SOL dynamics

· Physics which determining the L-H transition and the H-mode pedestal width

· Edge (ELM) stability

· Physics of neoclassical ion transport, anomalous electron transport

· Physics of AEs with larger gaps and reduced continuum damping; multi-mode coupling

· Kink stabilization by plasma rotation and a resistive wall

· Threshold island width scaling for NTMs

· Rotation braking, NTV physics in low-to-moderate regime
· RF coupling, propagation and Parametric Decay Instability 

What are the unique scientific features supplied by the ST that are broadly relevant?

· Non-inductive ramp-up and sustainment

· Dominant, anomalous electron transport

· Role of very high fraction of trapped particles in determining core confinement and SOL dynamics

· Role of high level of ExB shear in suppression of ion- and electron-scale turbulence

· Large value of I/aB and shaping factor Iq/aB lead to high, no-wall kink stable T​, and allows operation at very high-​N
What issues will ITER answer that apply to the ST?

· Non-inductive ramp-up and sustainment

· Physics of electron transport in electron-heated regimes

· Physics of super-Alfvénic, energetic ’s

· RF coupling physics and Parametric Decay Instability

