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Brief Description: 

This experiment aims to characterize the asymmetric forces observed during VDE's on NSTX. There are several points of interest:

1. Which coils provide reactions force to asymmetric vertical & horizontal vessel motion?

2. What is the relative timing of vertical/horizontal impulses?

3. What proportion of VDE's exhibit strong asymmetries?

4. How closely does the magnitude of asymmetric forces correlate to TPF, if at all?

5. What is the direction of the force asymmetry relative to the TPF location and/or Ip/z asymmetry (NSTX probably cannot resovle Ip/z assymetry)?

6. What is timescale of force asymmetry?

7. What type of VDE's produce the most violent asymmetries?

Background*: 

Properly designing the ITER TF, PF, and vessel supports to withstand asymmetric horizontal and vertical forces during VDE's is a very pressing issue at the present moment. Conclusive guidance is needed within the next year.  Several candidate sources of force asymmetries have been proposed, including halo TPF, source/sink, & WTKM exist. Unfortunately, the existing experimental data on force asymmetries is rather limited, as it is primarily from a single machine (JET) and lacks important information, such as the identity of the coil set (TF or PF) providing the primary reaction force to vessel motion asymmetries.

Experimental Plan: 

We wish to induce multiple VDE's under a variety of conditions and observe the resulting asymmetries measured by vessel and coil motion monitors.  The conditions are:

1. Ohmic, L-mode, H-mode, impurity puff into H-mode

2. Varying elongation (and hence vertical growth rate) for each operation mode

3. Varying q95 under above conditions

Machine Time Requested  (run days) *: 1

Minimum Useful Machine Time (run days) *: 0.5

Special Requirements

Operational/Development: Ohmic, L-mode, H-mode, and impurity puff H-mode VDE's

Diagnostics: Requires a toroidal array of motion detectors (R,Z) motion on vessel, and preferably a similar array on at least a single PF coil and TF legs.  This experiment should not be attempted without at least a vessel array.  Halo current monitors should also be operational.

Analysis: May require structural analysis to calculate impulses from motion measurements, although the experiment is still useful with only motion measurements. 
