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ELMs routinely observed in nearly all NSTX 3¢ OAK

discharges RIDGE
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Suppression of all ELMs with lithium wall OAK
coatings RIDGE

National Laboratory

 Lithium wall coatings improve confinement and induce ELM-
free H-mode

— Core stability limits (8 ~ 5.5) encountered before edge (ELM) stability
limits

— Impurities accumulate and radiated power increases with time

» Preliminary stability analysis indicates reduction of edge n.,
P. gradients responsible for stabilization of ELMs

— Pedestal width increases in post-Li discharges
— Pre-lithium discharges unstable to n=3 (peeling-ballooning mode)
— Post-lithium discharges marginally stable

* Instability growth rates reduced by 70-100% in post-lithium
discharges
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Quiescent phases (*) increase with OAK

increasing lithium coating (Pyg, = 4 MW) RIDGE

National Laboratory
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ELM-free H-mode induced by lithium wall OAK

RIDGE

National Laboratory

coatings
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Global p, limit encountered before edge OAK
stability limit with lithium coatings RIDGE

National Laboratory
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T, T, increased and edge n, decreased with 3¢ OAK

lithium coatings

RIDGE

National Laboratory
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Edge stability analysis procedure I(Q)f\DKGE

National Laboratory

« EFIT run at Thomson profile times for vy mapping

 Profile fitting of multiple time slices with standard procedures
used as target for kinetic EFITs
— Pre-lithium discharge profiles from last 20% of ELM cycle selected

— Post-lithium discharge profiles used in 100-200 msec windows

* Free boundary kinetic EFITs run to match kinetic pressure
profiles

— Edge bootstrap current computed from Sauter model

— Stability evaluated with PEST

* Fixed boundary kinetic EFITs run with variations of edge
pressure gradient and edge current

— Stability boundary evaluated with ELITE
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n=3 mode most unstable from PEST OAK
analysis on kinetic EFIT RIDGE

National Laboratory
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Edge profiles close to unstable n=3 peeling J¢ OAK
mode from ELITE analysis RIDGE

National Laboratory
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ELM precursor with n=3 observed in OAK
magnetics RIDGE

National Laboratory
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Enhancement of edge stability observed OAK
with lithium wall coatings RIDGE

National Laboratory

 Lithium wall conditioning induces ELM-free H-mode
— H-factor increased by 50%

— Global stability limits (B ~ 5.5) encountered before edge (ELM)
stability limits

— T,, T, increase and profiles change substantially

— ELM-free phases increase gradually with lithium deposition, with
discharges eventually becoming ELM-free

— Impurities accumulate and radiated power increases with time

« Preliminary stability analysis indicates reduction of edge n, P,
gradients responsible for stabilization of ELMs
— Pre-lithium discharges unstable to n=3 (peeling-ballooning mode)
* n=3 pre-cursor found in magnetics data
— Post-lithium discharges marginally stable
* Instability growth rates reduced by 70-100% in post-lithium discharges
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