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Radia(on	  driven	  islands	  

•  Inside	  an	  island	  
impuri(es	  accumulate	  	  

•  This	  cools	  the	  island,	  	  
•  The	  lower	  temperature	  
leads	  to	  increased	  
resis(vity	  

•  This	  enhances	  the	  helical	  
current	  perturba(on	  

•  the	  island	  grows	  causing	  
the	  process	  to	  con(nue.	  	  
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Onset	  condi(on	  determined	  by	  power	  
balance	  

•  Auxiliary	  power	  is	  shunted	  around	  the	  island	  by	  parallel	  
conduc(on,	  explaining	  why	  the	  density	  limit	  does	  not	  
depend	  on	  hea(ng	  power	  

•  Quan(ty	  in	  square	  root	  is	  nearly	  independent	  of	  
temperature*	  
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Simple	  cylindrical	  model	  relates	  local	  
density	  and	  current	  to	  global	  values	  	  

•  Use	  a	  simple	  profile	  
model	  

•  Add	  informa(on	  on	  
the	  dependence	  of	  li	  
on	  q95*	  at	  the	  density	  
limit	  and	  parabolic	  
density	  profile	  
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Contour	  plot	  of	  the	  total	  plasma	  current	  (black)	  as	  a	  
func(on	  of	  the	  profile	  parameters	  ν and	  r0.	  Also	  
shown	  in	  the	  plot	  are	  the	  contour	  of	  the	  current	  
profile	  peaking	  at	  the	  density	  limit	  and	  the	  best	  fit	  
contour	  of	  the	  radia(on	  driven	  island	  criterion	  


