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Theory / experiment comparison vyields
understanding of plasma rotation damping

1 Motivation / Goal

Plasma rotation provides required stabilization to
reach and maintain maximum plasma beta

Understand and minimize rotation damping

dOutline
Theoretical models of rotation damping
Experimental rotation damping sources
Comparison of theory to experiment
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Rotation Damping Evolution Dependent on Mode Type
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Plasma Rotation Damping Physics Investigated

with a Variety of Models

Reconstructed SXR emission
NSTX shot 112600 at t=245ms
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* EM — Electromagnetic
* NTV — Neoclassical toroidal viscosity
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Rotation Evolution Equation used for Experimental

Comparison
(69,
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Measured Rotation Damping Matches Resonant

JXB Torque from SmaII Saturated Islanc
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Non-resonant NTV Model in Good Agreement with

Damping during RWM
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oB profile

J Low frequency tearing modes
absent
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NTV Torque Contributes to Measured Core
Rotation Damping During Large 1/1 Mode

oBr derived from

100 USXR data
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_________________________________________________________________________________________________________________________________________________________|
WZ - APS ‘04



Small edge rotation decrease recovers after each ELM
200
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Agreement between NTV Theory and Measured
ELM Rotation Damping
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Plasma Rotation Damping Explained by Resonant
and Non-resonant Physics Mechanisms

JResonant EM torque on island in quantitative agreement
with local rotation evolution near rational surface

I Non-resonant NTV model in good agreement with global
damping from RWM and internal 1/1 mode

INTV model in good agreement with edge localized
damping due to ELMs

JMaintenance of plasma rotation important for sustaining
maximum beta

See poster JP1.005 by S.A. Sabbagh (Wed afternoon) for further detail
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