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Execution of XP 530

• Goal: assess edge stability of different ELM types by
measuring profiles just before and after ELMs

• Execution: obtained excellent before/after profiles
• Mixed Type I + Type V ELM regime - δ~0.4, LSN

• Type I ELM regime - δ~0.8, DN

• New Type V ELMs with drsep < -0.3 cm and δ~0.8, DN
(are these really Type II ELMs?)

• Type I with transition to Type III ELMs - δ~0.4, DN

• Extensive data with Nova Photonics camera viewing lower
divertor, FIReTIP, and new filterscope array (collaboration
with N. Brooks, GA) - assess ELM structure

• Elements presented in APS 2005 invited talk (Maingi)
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Wide Range of Energy Loss per ELM Observed in NSTX

ΔWMHD/WMHD~ 3-15%
Pheat >> PL-H

ΔWMHD/WMHD~ 1-5%
Pheat > PL-H

ΔWMHD /WMHD< 1%
Wide Pheat range

ΔWMHD /WMHD< 30% 
High Pheat, βN 

Dα [au]     WMHD [kJ]     
Large (Type I)

Mid (Type III)

Small (Type V)

Mixed (I + V)

#108015

#112525

#111543

#117414
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Thomson Profiles Obtained Before and After Large,
 Type I ELM in Mixed Type I/V Discharge

Divertor
Dα [au] #117415

Profile       Profile
      #1       #2

Se
pa

ra
tri

x



Page 5

Little ELMs Observed with Slight Downward Bias in High
δ ~ 0.7 Double-Null Shape (Type II or V?)

Double-null,
biased slightly up

PNBI/10 [MW]

βΝ

#117425

PNBI/10 [MW]

βΝ

#117424

Double-null, 
biased slightly down

Big ELMs     Little ELMs     



Page 6

Type V and Mixed (Type I + V) ELM regimes separated
by βN and/or pedestal ν*

e

Ip: 0.6-0.9 MA, Bt=0.45 T, PNBI: 2-6 MW, LSN, κ=2.0, δ=0.4
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Filamentary structures observed in interferometry,
propagating counter to plasma current

CH 1

CH 2

CH 3

CH 4

USXR ldiv [au]

USXR mid [au]

Dα out, div au]

• Perturbation extends ~1/3 toroidal circumference and propagates < 1
toroidal revolution
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Plan View

#117414
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Band at
R>ROSP

Type V ELM observed as a single (or double)
propagating perturbation in the scrape-off layer

#117407
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Type III ELM consists of multiple phases

#117407

OSP brightInner leg detached

Inner leg
detached

Inner leg re-attached

Perturbation Inner leg still
bright



Page 10

New filterscope system allows analysis of poloidal
propagation time of ELM perturbation

#117432

Inner strike Dα goes down 500 µsec after OSP during Type
III ELM -> measurement of poloidal propagation time

Private region Dα goes down the same time as OSP light
goes up during Type III ELM

Outer strike Dα increases first during Type III ELM

Carbon III light from MARFE on inner leg drops as MARFE
burned out during Type III ELM

Carbon III light from outer strike point increases
coincident with Dα

during Type III ELM

* Collaboration with
Neil Brooks, GA
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XP 530 Analysis Plan

• Analyze pedestal characteristics with new edge Thomson
channels

• Analyze edge stability with ELITE and DCON (others?);
former requires adaptation of GA kinetic EFIT tools to NSTX
(Osborne, Sabbagh in progress)

• Analyze SOL characteristics of ELMs, using filterscopes and
Nova Photonics camera


