
Marginal Island Width of NTMs in NSTX

• Make a 3/2 island and then ramp down beta (by NBI mod.)
 so as to reach the marginal island width for self-stabilization
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... compare to the ASDEX Upgrade, DIII–D, JET database

• Requires 1/2 day to explore and vary parameters for a range
   

• ITPA MDC-4 NTM physics

... controlled ramp down of heating power (vary NBI mod.)
 (and higher q95 is preferred to stay in H-mode?)

... diagnostics are Mirnov magnetics and USXR for islands, CXS for Ti

... aspect ratio comparision

... standard shape, Ip = 0.6 – 1.0 MA, Bt = 0.3 – 0.5 T, fixed q95



NTMS Can Be Removed (or Avoided) 
by Removing the Metastable Condition I

• Reducing beta without ECCD removes the island
 ... when the “marginal island” is reached
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NTMs Can Be Removed (or Avoided)
by Removing the Metastable Condition II

• Reducing beta without ECCD removes the island

Buttery IAEA 2004

• Metastable threshold
 is equivalent to a 
 “marginal” island width

★  wmarg ≈ 2 ε1/2 ρθi
 (twice ion banana width)
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– ITER scenario 2 operation point is metastable

– the “knee” in the 
 dw/dt versus w stability curve

★  NSTX could further test 
 this scaling

– as ε1/2 is different0.0
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