Simultaneous measurement of the ELMs at both high
and low field sides and ELM dynamics in crash-free
period in KSTAR
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» KSTAR 2D/3D ECE Imaging and MIR system

® D validation of the physics in modeling 2 predictive
capability of MHD and transport physics modeling

» Images of the ELMs in H-mode plasma
® Growth -> Saturation -> Crash
® \|alidate the measured ELMs with synthetic images

> ELMs at High field side

® [Discrepancies with the current understanding

> ELM dynamics during the crash free period

® (Underlying dynamics of suppression/mitigation of the
ELMs?
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 Observed structure = a faithful representation of ELM filaments

- Phantom image outside the separatrix due to ECE downshift from inside
(well known); masked by finite system noise and scattered emission

- We ignore ECE signals contaminated by the downshifts
M. Kim et al., NF 54 (2014)
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Presenter
Presentation Notes
There are two ways to determine q95
Using the equilibrium fitting code, calculate the safety factor at the 95% poloidal flux surface.
As you can see the formula is formed by some of plasma parameters
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» Rotation direction — Asymmetries in toroidal andy/or poloidal velocity
» Comparable mode strength at HFS and LFS — No shear flow damping at HFS 7
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» Refraction effect - the actual mode
spacing in HFS should be larger than
the observed one.
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> In and out pressure asymmetry ? unlikely

» The structure of ELM filaments at the HFES is

not consistent with the ballooning mode

structure.
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* The ECEI can provide a fairly accurate toroidal
mode number (n) using 2-D image and

02

equilibrium fitting.
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» ELM structure + strong shear flow in HFS
edge -> streamer like role ?



Time evolution of a single global ELM crash

o KSTAR 2013 shot no. 9024
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> Findings from the HFS ELMs

® Mode number discrepancies — +/out-asymetiy+-pressure
proefite-or Ballooning representation incorrect??

® Large mode amplitude — high flow shear damping at the
HES??

® Rotation direction — asymmetries in toroidal/poloidal
velocities + others (e.q., Plirsch Schiuter flow)??

® Crash proceeds first at LFS — Ballooning characteristics??

> ELM dynamics during the “suppression” period
® Change of the edge confinement 2> less free energy 2>
higher n, higher frequency, smaller crashes (bunching and
singles), persistent ELMs without crash and brief moment
without ELMs :marginal free enerqy or intricate physics??
® Broad spectra of dB/dt signals during ELM suppression
period Is not from the high-n mode burst
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