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Some new diagnostics would significantly enhance proposed 

MHD stability studies 

 Magnetic 

 Low frequency MHD sensors over a wider poloidal range 

• Midplane: for global mode/RWM diagnosis – are our eigenfunction 

expectations from MHD correct, especially during mode growth? WIll 

internal sensors show key difference compared to external LMD? 

• Closer to divertor: diagnose, and perhaps feed back upon the “divertor” 

mode with the NCC 

• Direct use in RWM state space controller: for both physics studies of the 

observer model, and improved control – defined needs for ITER, etc. 

 Kinetic 

 SXR sensors for global mode feedback 

• Magnetic sensors problematic in future high neutron environments 

• Typically aimed at RWM – still a major application. Proposed before for 

NSTX (JHU), but not funded 

• Also use in real-time to detect internal (global) kinks - using NBI, plasma 

rotation as actuators to alter mode stability in feedback; disruption 

detection 
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Multi-mode RWM computation shows 2nd eigenmode component has 

dominant amplitude at high bN in NSTX stabilizing structure 

 NSTX RWM not stabilized by wf 
 Computed growth time consistent with 

experiment 

 2nd eigenmode (“divertor”) has larger 
amplitude than ballooning eigenmode 

 NSTX RWM stabilized by wf 
 Ballooning eigenmode amplitude 

decreases relative to “divertor” mode 

 Computed RWM rotation ~ 41 Hz, 
close to experimental value ~ 30 Hz 

 ITER scenario IV multi-mode spectrum 

 Significant spectrum for n = 1 and 2 

dBn from wall, multi-mode response 
dBn RWM multi-mode composition 
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Unstable 

Stabilized by rotation 

BP9.00059 J. Bialek, et al.; see poster for detail mmVALEN code 

 bN = 6.1 


