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Overview

NSTX

Vertical Displacement Events, VDEs, often last for
several milliseconds, before terminating in a
disruption

The plasma shifts vertically and pushes against a
material surface and shrinks

Plasma equilibrium is maintained during this
period, and g-edge decreases

When g-edge reaches a critical value, the plasma
disrupts

Usually at g < 2.

PRANTFTON
P_ASMA PIIYSICS
LABORATORY



VDE disruption model
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The plasma shrinks and g-edge decreases as
the VDE evolves

At some point, near g-2, the n=1 kink is
destabilized

Halo currents are induced to stabilize the
mode

When the growth-rate becomes too large then
the plasma disrupts
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Current associated with magnetic perturbations
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By examining the power required to drive a
current potential it can be shown that the
energy for a specific ideal MHD mode is,

SW = ID/2

where



Benchmarking
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Numerical approximation
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Displacement vector and surface

currents NSTYN ——
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EQUILIBRIUM SEQUENCE DISPLAYING VERTICAL SHIFT

TX=——

AND PLASMA SCRAPE-OFF
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EQUILIBRIUM MODEL

Current is approximately constant
as is g-axis. However g-edge varies.
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ITER model — based on TRANSP
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Profiles/Shape vs time (139540)
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Halo currents in 139540
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NSTX 139540
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NSTX 139540
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NSTX 141641
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Halo currents in 141641
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NSTX 141641 *
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NSTX 141641 =5.8
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NSTX 141641 g=2.8

£ — displacement
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Occurence

Most disruptions occur when q is

. slightlybelow 2 & v
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Summary
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Disruptions during VDEs are most likely due to
2/1 kinks

The instability grows when q_edge drops
below 2

The surface currents due to the magnetic
perturbations can be determined

They are comparable to observed halo
currents
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Gamma vs q for Shot 139540
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