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Intrinsic Flow: self-generated during plasma
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reversed-field pinch: MIST
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Madison Symmetric Torus - MST

MST Reversed-Field Pinch (RFP) is toroidal configuration with
relatively weak toroidal magnetic field Br (i.e., By ~B))
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Madison Symmetric Torus - MST

MST Reversed-Field Pinch (RFP) is toroidal configuration with
relatively weak toroidal magnetic field Br (i.e., By ~B))

0.30 - Te ~ Ti ~ 400 eV

00F « v,
1/6_"'1"T, m/n
» B 010 Wt e
r I | 179 '....00 ‘
L I ...
P 0.0 !
i : (0,1) "*ons
010 I
s I
L |
BT Reversed '0.20-I-||||I|||||||||II|||||||||I|||||||||I|||||||||I|||||
0.0 0.1 : 0.2 0.3 0.4 0.5
p=6% r (m)

dominant, core resonant modes
m=1, n=6,7,8,9,...



Madison Symmetric Torus - MST

MST Reversed-Field Pinch (RFP) is toroidal configuration with
relatively weak toroidal magnetic field Br (i.e., By ~B))
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Tearing modes and broadband magnetic turbulence
- island overlap leads to stochastic field
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Parallel flow profile away from sawtooth crash
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Parallel flow profile away from sawtooth crash
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Issues addressed in this talk:

1) Why is there intrinsic flow?

2) Do magnetic fluctuations influence the flow?

3) What accounts for the flow direction, amplitude and spatial profile?



Momentum flux in radial direction due to particles free streaming along
fluctuating magnetic field lines:
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Momentum flux in radial direction due to particles free streaming along
fluctuating magnetic field lines:
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Momentum flux in radial direction due to particles free streaming along
fluctuating magnetic field lines:
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Multiple Fluctuation-Induced Effects on Flow

Parallel momentum components
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Measure kinetic stress associated with correlated

magnetic and density fluctuations

Investigate balance between kinetic stress and inertial term -
simple momentum balance
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FIR Laser Polarimeter-Interferometer System
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2-D Space-Time Image of Fluctuations
using combined interferometry and Faraday polarimetry
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Density and magnetic fluctuation spatial profile

Line-integrated: (1,6) mode Local profiles
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Density and magnetic fluctuation spatial profile

Line-integrated: (1,6) mode Local profiles
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Measurement of Density Fluctuation-induced

Momentum Flux

Density Fluctuation on - 0b phase
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This talk will focus on momentum flux — kinetic stress away from sawtooth crash



Kinetic Stress Profile

(away from sawtooth crash)
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CORE r/a<0.5: force in co-current direction
EDGE r/a>0.5: force in counter-current direction




Kinetic Stress Profile
(away from sawtooth crash)
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kinetic stress has same sign and spatial distribution as parallel flow



Kinetic Stress Profile

(away from sawtooth crash)
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Product 6ndb, reaches maximum near half radius

(m,n)=1,6 only
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Kinetic stress becomes zero when fluctuation-induced flux
reaches maximum



Flow Damping
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Flow Damping
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Measurements of Intrinsic Flow and Kinetic

Stress during Enhanced Confinement (PPCD)

During PPCD, RFP has 401 (a)
tokamak-like confinement

Intrinsic Flow
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Advanced Faraday Rotation System on C-Mod

l/} Polarimeter Fluctuations for Shot 1120214021
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Faraday Rotation Fluctuations are measured on C-Mod, providing new
opportunity to study transport in Tokamaks (we hope.....)



Summary

Kinetic stress, the correlated product between density fluctuations
and magnetic fluctuations, acts to drive plasma flow

Kinetic stress is consistent with observed flow generation
- Spatial distribution, direction and amplitude of force

In PPCD plasmas with good (tokamak-like) confinement,

(1) core flow is reduced and momentum confinement increases
when density and magnetic fluctuations are suppressed

(2) flow dynamics likely governed by other effects (es turbulence)
in addition to magnetic fluctuation driven kinetic stress .



Plasma Flow Scaling in MST
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