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Mochi.Lablet - Study evolution of canonical flux tubes with core-
skin currents and helical flows
1. Study the stability of lengthening magnetic flux tubes with core and skin currents.
v=[B-dS
2. Reconstruct canonical flux tubes from magnetic field and ion flow measurements.
Wa:fﬁa-d§=f(m050+q6§)-d§
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Define a k — A space for flux tubes
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Analytical k — A space: lengthening current-carrying flux tube
crosses the sausage instability boundary
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Analytical k — A space: derived with textbook linear ideal MHD
but with both core and skin currents

1 Simplify with 1 Simplify with Bellan (2003) Set wall to o
Newcomb (1960)

W) = OW pias + OW ines + >0

U
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0 can only be determined by integrating Euler-Lagrange

equation

Simplify with Bellan (2003)
analysis of flared flux tubes

Set wall to oo
lgnore wall effects

W ($,) = l ‘SWplas l + 6Wintf + OW yac

Simplify with
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analysis of internal stability
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Numerical 8,(A, k) results: current profile dependence and
significant sausage unstable region in A — k space
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Reconstructing the RSX gyrating canonical flux tubes

PI:
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Reconstructed 3D Canonical Electron Flux Tubes

[Q, dS=[(eB+m,i,) dS~[B-dS

Pseudocolor
Var: J_mag
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Reconstructed 3D Canonical lon Flux Tubes
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Ongoing Work: Constraining lon Flow

Mach measurements incomplete, RSX is decommissioned
U;, is measured in 2"? and 4" plane, u;, is measured in 4t" plane. Need to constrain u;,
and extrapolate u; in 3D volume.

J = nqu; —u)

Electrons frozen to magnetic field lines

-

Use the plane measurements of u; to fit for a(x, y) and match the flux rope rotation as
extrapolating along z.

Force Balance
Can the ion flows be extrapolated by balancing the centrifugal and Coriolis force terms

balance the fxE —Vp?



Summary

Mochi.Lablet is designed to generate canonical flux tubes
with skin and core currents, and axial and azimuthal shear
flows.

Analytical and numerical studies indicate that a lengthening
flux tube may develop a sausage instability on top of a kink.

Reconstructing canonical flux tubes from magnetic field and
ion flow measurements.
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RSX diagnostic resolution

- o o owm o o e e e o o e o o o e o o o

T

T

CZ:---------0---------O------'---'—-------—-l---------l—--—

10+

Vee

V;;

09

2

requency [Hz]

vA
Ly

10°

19



350

300

250

150

100

RSX Shot distributions

Frequency [kHz]

120

300
250
200
150
100
50
0 —
10 107 10°° 105 104 103 102

Normalized Spectral Power

10!

10°

20

101



