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1. Title

2. Abstract

3. Motivation and goals

4. Overview of RWM stabilization

a. passive

i. instability drive & fast modes

ii. Fitzpatrick tearing mode / rotation bifurcation model

iii. Fitzpatrick RWM model

iv. semi-kinetic model

v. neoclassical (fluid-fluid) viscous damping

vi. NTV (fluid-field) viscous damping

b. active

i. control system requirements

ii. maximum stable C
5. NSTX RWM capabilities

a. wall-stabilized operation space

b. internal sensors 

c. coil details indicating similarity to proposed ITER design

d. rotation control demonstrated with non-resonant braking

6. Passive stabilization: fast rotating modes alter RWM instability drive

a. when n=1 mode ends with very low rotation and marginal RWM stability, increase in  leads to RWM growth

b. after RWM growth has begun, growth of n=1 can restabilize mode before rapid beta collapse

7. Passive stabilization: Fitzpatrick f0/2 rotation bifurcation model

a. basics of theory

b. NSTX observations

8. Passive stabilization: Semi-kinetic dissipation model

a. basics of theory – inertial enhancement

b. general agreement with NSTX data in long-pulse discharges

c. low rotation at higher order rationals ok 

d. wide variation in rotation @ q=2

9. Passive stabilization: Semi-kinetic vs. sound wave

a. MARS-F calculations of semi-kinetic dissipation profile

b. MARS-F comparison to sound-wave model

10. Passive stabilization: Fitzpatrick model 

a. basics of theory – anomalous perpendicular viscous dissipation in original

b. scaling with neoclassical parallel viscosity 

c. scaling with NTV

11. Passive stabilization: ii scaling observed in data

a. comparison to predictions by Fitzpatrick model

12. Passive stabilization: vA scaling observed in data

a. how does this agree with various theories?

13. Torque balance: resonant vs. non-resonant braking

a. J x B torque on island for resonant component

b. comparison of resonant vs. non-resonant rotation damping profiles

14. Torque balance: intro to NTV theory

a. basic scalings and concepts of fluid-field viscosity

15. Torque balance: NTV calculation case 1

a. low beta case

16. Torque balance: NTV calculation case 2 

a. high beta case

17. Active coil work: RFA studies

a. predicted by theory & affects damping/dissipation

b. can give mode growth rate and rotation frequency

c. single mode model fit

18. Active coil work: Feedback control

a. low rotation target – similarity to predicted ITER rotation profile

19. Active coil work: Feedback control 

a. pulse extension in high beta phase using feedback control

20. Active coil work: Feedback control

a. effect of phase variation on feedback control

21. Active coil work: error field correction

a. pulse extension with dynamic EFC

22. Active coil work: error field correction

a. pre-programmed fields mimicking active EFC

