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XP 809: ELM Destabilization by RMP

 Goals of XP

— Determine threshold RMP level for destabilization

— Explore connection between ELM-triggering and recycling by
alternating RMP on/off

— Measure pedestal profiles for stability analysis

— Mid-run goal added: use magnetic ELM-triggering to reduce
impurity buildup in LITER ELM-free H-modes

« XP Summary
— Three %2 days allocated (2/29, 6/23, 7/11)
— ELM-triggering successfully reproduced and documented

— ELM-pacing results look promising
« Can trigger ELMs without too much degradation of plasma
« Reduces ramp-rate of radiated power and density



RMP ELM-triggering was demonstrated in 6~0.8

discharges
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SPA current scan revealed destabilization
threshold
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RMP doesn’t have an obvious effect on pedestal
profiles of n, T,
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RMP doesn’t have an obvious effect on pedestal
profiles of n, T,

* Profile fit from T.
Osborne’s python
routines

e 127318, 375 ms
— No RMP

e 127319, 375 ms
— RMP on
— 60-99% of ELM cycle

e 127317,400 ms

— RMP on
— 50-99% of ELM cycle
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Toroidal rotation drops with RMP

Shot 127317
Lots of braking with n=3 field % RMP_ 35,1, = 39 .
Edge rotation drops in ~20 ms :
when RMP is applied 20;—

But profile around R=140 cm £ 15;
looks nearly stationary before - .t
ELMs start (only purple curve :
is after the 1st ELM) 1
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Magnetic triggering has been applied to LITER
ELM-free H-modes

Typical behavior with Li
conditioning
— No ELMs

— Impurity accumulation (Prad
ramps to 1.5 MW in this case)
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Magnetic triggering has been applied to LITER
ELM-free H-modes

 Typical behavior with Li _ 25030559 :
conditioning 2950
— No ELMs g 100
. . = 50F 3
— Impurity accumulation (Prad P o e r— - - ]
ramps to 1.5 MW in this case) T8 — 130670
Ecu:'_‘: szz
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pulses El 5
— Total radiated power reduced by : : ;
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Smaller, more frequent ELMs are triggered at
high elongation

« ELM-triggering in LITER discharges was 2
done for k=2.0,2.2 and 2.4 |

« ELMs always large (~10%), but decrease ir
Size as k as increased
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Pulse width of 8-12 ms required for reliable
triggering

« Triggered ELMs happen ~10 ms after start of RMP pulse
(pulses shown are 11 ms wide)

« With 8 ms pulses, triggering rate drops to ~50%
« Pulse width might be limited by field penetration time
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