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NSTX plasmas exhibit a range of ELM behavior during H-mode discharges,

including relatively large discrete phenomena classified as ‘Type I’ ELMs. These

ELMs can cause a reduction in the plasma stored energy of up to 15% and can

perturb the electron temperature profile by triggering a cold pulse that propagates

radially inward on timescales of hundreds of microseconds. However, different

operating regimes can exhibit smaller ‘Type I’ ELMs which have a much smaller

effect on the stored energy and electron temperature profile. The soft X-ray

system on NSTX has the capability to examine the fast temperature perturbations

and measure the propagation of these events via a ‘multi-color’ technique which

uses various X-ray filters to measure the incident X-ray spectrum with different

energy cut-off thresholds. This technique is used to study the variety of ‘Type I’

ELM behavior and relate the differences to NSTX plasma conditions.

* Work supported by US DOE grant No. DE-FG02-99ER54523 at JHU and US DOE contract DE-AC02-76CH03073 at PPPL
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- Oscillatory events (MHD modes, islands)

- Intermittent events (sawteeth, ELMs, reconnections)

- Slow phenomena (rotating/locked modes, RWMs) 
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- 0.4µm Ti filter views primarily edge C emission

- 10µm Be filter passes X-rays from bulk plasma

- 100µm Be filter focuses on core plasma emission 



6�����(�-�����(��(������*���)�������$������-�����--�����
������(��-����(�

7�7778

7�778

7�78

7�8

8

9:;<8

�
��
�
(

�(
(
��
�

.����)�=��6>

���877µ

7�7778

7�778

7�78

7�8

8

9:;<8

�
��
�
(

�(
(
��
�

.����)�=��6>

���9µ

7�7778

7�778

7�78

7�8

8

9:;<8

�
��
�
(

�(
(
��
�

.����)�=��6>

���7�;µ

��=
>

��=
>

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
>

��=
>

��=
>

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
>

��=
>

��=
>

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
>

����������((���

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
>

��=>

����������((���

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
>

����������((���

��
��
�
(
��
)
�=
�
�$
��
�
�
��
(
> ��������$��

��((���

��=>��=>




α =��$�����(> 3�5
�=�?>

���)���--������.����)��(��$(��'������#��*

(Type I)

(Type III)

(Type V)

(Type I & V)

∆WMHD/WMHD ~ 3-15%

Pheat >> PL-H

∆WMHD/WMHD ~ 1-5%

Pheat ≥ PL-H

∆WMHD/WMHD ≤ 1%

Wide Pheat range

∆WMHD/WMHD ≤ 30%

High Pheat βΝ
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- Large energy loss corresponds with global drop of Te profile
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- Only small precursors observed on Mirnovs regardless of ELM size

- No large MHD modes seen on SXR arrays

- Time scales of profile perturbation ~100's of µsec

- No corresponding global perturbation of ne profile
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- Experiment run on NSTX to scan Ip and measure ELM perturbations
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- Low Ip (0.7MA) → small perturbation ∆W~3-5%

- High Ip (>0.8MA) → large perturbation ∆W~10-20%
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- Help corroborate existence of threshold

- Provide information to determine whether perturbation is transport related
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- Multicolor measurements from same plasma volume will aid modeling

- Direct inversion will improve measurement of radial propagation

+ ��������������(��(�0�����������0�����������--����������������--����-��
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- Measure radial propagation with controlled edge perturbation

- Compare pellet cold pulse with ELM perturbation
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- Type I ELMs can cause large Te crash without corresponding ne drop

- Potential Ip threshold for “large”/“small” Type I ELM regime

+ 4��$������������$��������((�$�)������������(������--���(

- Only small precursors observed on Mirnovs regardless of ELM size

- No large MHD modes seen on SXR arrays

- Time scales of profile perturbation ~100's of µsec

- No corresponding global perturbation of ne profile
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- Higher BT will allow comparison between q and Ip scan

- Upgraded MPTS, MSE, and TOSXR diagnostics will improve analysis capability
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