“Type!” ELM Observations

- time scales consistent with MHD/parallel transport time, not
diffusive transport time (avalanche process?)

- no evidence of internal reconnection or inversion on SXR
data (evidence of slow redistribution)

- crash appears at edge and propagates radially inward, this has
been seen on both 2D tomographic reconstruction and 1D 2-
color reconstruction

- no evidence of coherent pre-cursor, post-cursor on core SXR
data (magnetics sometimes show ~50kHz precursor)

- density profile can remain unaffected during event



| USXR Parameters
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Evidence of redistribution prior to crash
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Reconstructed emissivity consistent with USXR model

Evidence of redistribution precursor (not always present)



QNSTX

Characterization and Scaling of Type | ELMs on NSTX

 Motivation

- ELM phenomenaon NSTX appears different from conventional tokamaks (e.g.
Size scaling, perturbative penetration)

- On conventiona tokamak, ELM is mixture of n,, T, perturbation and relative
proportion scales with collisionality

- Effectsof conductive ELMs more damaging to power handling structures

e (Goals

- Understand the scaling of conductive/convective ELM proportionality on NSTX

- Investigate the dependence of the propagation and penetration of the Type | ELM
perturbation



N OnsTX
Type | ELMs Show Mixture of T, n, Perturbation

Combination T, n, perturbation Primarily T, perturbation
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In above cases, perturbation reaches core of plasma



g 1011 HOPNS ONsTX
Not All Perturbations Feature Propagation to the Core

« ELM erodes “bump” at inboard of plasma

- Perturbation reaches yy, ~ 0.25 (0.7m
Inboard, 1.27m outboard) Relative midplane intensity change

—| Yy~ 0.25 |«—

- Radial propagation ~few 100us 5390
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* Use Be 100um/Be Sum ratios to propagate MPTS T, profile

Use pre-ELM MPTSto fit model parameters (e.g., Ng(R), N,(R), Tg(R,t=ty))
- High/low energy USXR ratio T, sensitive, n, X n, factors out

- USXR spectrum modeled with C, O, and B coronal radiative coefficients and
EFIT mapping

- Good agreement between USXR “prediction’ and subsequent MPTS T, profile



ANSTX

Use ‘typical’ high performance H-mode plasma which exhibits
desired Type | ELM phenomena

Scan plasma current, TF, NBI power (if headroom exists)

- Investigatelpscanatfixed TF and fixed g

- Density scan occurs naturally throughout shot

- Repeat shots for statistics and to change USXR filters between tomographic
and multi-color configuration

Diagnostics

- USXR (multi-color/tomographic)

- Transmission grating spectrometer (if available)

- MPTS (preferably with spatial resolution upgrade)

- CHERS (preferably with time resolution upgrade)

- Fast divertor camera (measure relative inboard/outboard arrival time)
- MSE (edge channelsif available)

Analysis

- Multi-color/tomographic imaging of ELM perturbation and propagation
- If diagnostic coverage permits, stability analysis and comparison of
eigenmodes to radial structure of perturbation





