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Mo=va=on	
  

•  Conven=onal	
  aspect	
  ra=o	
  indicates	
  PLH~neBTS	
  (not	
  exactly	
  but	
  
preEy	
  close)	
  

•  NSTX	
  exhibited	
  a	
  strong	
  dependence	
  of	
  PLH	
  on	
  plasma	
  current	
  
–  Correlated	
  with	
  depth	
  of	
  Er	
  well	
  as	
  determined	
  by	
  XGC	
  

•  No	
  dedicated	
  BT	
  scans	
  performed	
  in	
  NSTX	
  
•  PLH	
  did	
  show	
  an	
  anecdotal	
  density	
  dependence	
  both	
  in	
  NBI	
  and	
  RF	
  
•  Will	
  help	
  establish	
  transi=on	
  condi=ons	
  for	
  Smith/Churchill	
  XP	
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Figure 7. Loss power (left panel) and loss power normalized by line-averaged density (right panel) as a function of plasma current. Red
symbols denote discharges that transition into the H-mode at that loss power, while blue symbols indicated discharges that remained in the
L-mode for that loss power.

Figure 8. Neoclassical radial electric field as a function of normalized poloidal flux, as calculated in XGC0 for two discharges, at two
different currents, that remained in the L-mode (left panel) and that transitioned into the H-mode (right panel).

It is not necessarily the difference in Er well depth that
makes the difference between whether or not a discharge
transitions into the H-mode. The well depth of the low current
discharge that did not transition (left panel) was computed to
actually be deeper than that of the higher Ip discharge that did
transition (right panel). Therefore, it might be something other
than the difference in the Er wells, such as a difference in the
radial electric field shear, dEr/dr , that may be most important.
The Er shear profiles for the set of discharges studied are shown
in figure 9. As can be seen in the figure, the Er shear for the
lower current case is about a factor of two greater than that in
the high current case for the discharges that transition into the
H-mode (∼8 versus ∼4 MV m−2). On the other hand, the Er

shear values for those discharges that remained in the L-mode
are both lower, although the lower current L-mode plasma still
had an Er shear value greater than that of the higher current
L-mode (∼4 versus ∼1 MV m−2). Thus, it seems that for these
discharges, ∼4 MV m−2 appears to be the Er shear threshold
necessary for achieving H-mode.

The dependence of PLH on plasma current in NSTX but not
at higher aspect ratio can be understood qualitatively by noting
that the fraction of trapped particles increases with decreasing
aspect ratio. Furthermore, the width of the banana orbit of

Figure 9. Neoclassical radial electric field shear as calculated by
XGC0 for discharges in the current scan. The solid curves denote
discharges that have transitioned into the H-mode at 0.7 MA (green)
and 1.0 MA (blue), while the dashed lines denote discharges at those
currents that remained in the L-mode. The approximate threshold in
Er shear is indicated by the red horizontal dashed line.
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Plan	
  

•  Perform	
  current	
  and	
  field	
  scans	
  to	
  determine	
  PLH	
  
–  Ip	
  =	
  600,	
  800,	
  1000	
  kA	
  
–  BT	
  =	
  0.4,	
  0.52,	
  0.65	
  T	
  

•  Use	
  1B	
  as	
  primary	
  source,	
  with	
  2C	
  and	
  2A	
  as	
  needed	
  
–  Vary	
  voltage	
  using	
  “binary	
  search”	
  (as	
  in	
  NSTX)	
  to	
  determine	
  threshold	
  

•  Most	
  likely	
  an	
  XP	
  that	
  could	
  be	
  performed	
  very	
  soon,	
  with	
  
present	
  machine	
  condi=ons	
  	
  
–  Low	
  field	
  startup	
  has	
  been	
  achieved,	
  but	
  discharge	
  needs	
  to	
  be	
  

lengthened	
  
–  Some	
  issues	
  with	
  higher	
  current	
  L-­‐mode	
  shots	
  on	
  last	
  run	
  day	
  (4/8)	
  

•  Require	
  MHD-­‐free	
  periods	
  at	
  =me	
  of	
  transi=on	
  
–  Don’t	
  care	
  about	
  ader!	
  

•  Require	
  transi=ons	
  ader	
  current	
  flaEops	
  



Baseline	
  discharges	
  
•  204202:	
  700	
  kA	
  L-­‐mode	
  shot	
  used	
  for	
  BEAST/NUBEAM	
  

valida=on	
  (4/8)	
  
–  Used	
  three	
  sources,	
  L-­‐H	
  transi=on	
  at	
  0.67	
  s	
  
–  Move	
  beam	
  on	
  =mes	
  earlier	
  towards	
  start	
  of	
  flaEop	
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Baseline	
  discharges	
  

•  Vary	
  current	
  and	
  field	
  

•  1	
  day	
  XP	
  (20-­‐24	
  shots):	
  3.08e15	
  neutrons	
  

Condi&on	
   Ip	
  (MA)	
   BT	
  (T)	
  

1	
   1.0	
   0.65	
  

2	
   0.8	
   0.65	
  

3	
   0.6	
   0.65	
  

4	
   0.6	
   0.52	
  

5	
   0.6	
   0.40	
  



Misc	
  

•  Diagnos=cs	
  –	
  interested	
  in	
  global	
  behavior	
  
–  Required:	
  Da,	
  IR	
  cameras,	
  magne=cs	
  and	
  Mirnovs,	
  neutrons,	
  TV,	
  MPTS,	
  

es=mate	
  of	
  Zeff	
  
–  Desired:	
  CHERS,	
  BES,	
  FIDA,	
  high-­‐f	
  Mirnovs	
  

•  Analysis:	
  
–  Equilibrium	
  reconstruc=on,	
  TRANSP,	
  XGC	
  

•  Publica=on	
  
–  IAEA,	
  NF	
  leEer	
  or	
  equivalent	
  (PPCF?)	
  


