
Measurements of improved confinement during

magnetic levitation in the

Levitated Dipole Experiment (LDX)

Columbia University A.C. Boxer, J.L Ellsworth,
J. Kesner

MIT

D.T. Garnier, M.E. Mauel
Columbia University







LDX is part of a
long tradition of
dipole study.

Are there “natural” dipole profiles?

δ(pVγ) = 0 δ(nV) = 0
⇒ p ~ r-20/3  ⇒ n ~ r-4

Kristian Birkeland with his terrella, ca. 1910













DIAGNOSTICS SET
4-Channel Microwave Interferometer

Moveable Probes

Magnetics
Flux Loops
Mirnov Coils

Visible Light Detectors
Photodiode Array
Fast Cameras
Spectrometer

X-Rays
X-Ray camera
Pulse Height Analyzer

V-Band Radiometer

Ion Gauge



A 4-Channel Interferometer (60 GHz)
Measures the Plasma Density Profiles

FLOATING COIL
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Chord Measurement Locations

Interferometer Ch.1 (R = 77 cm)

Interferometer Ch.2 (R = 86 cm)

Interferometer Ch.3 (R = 96 cm)

Interferometer Ch.4 (R = 125 cm)

Probe (R = 175 cm)

And a probe





Plasma Parameters are Strongly Affected by the
Neutral Pressure in the Vacuum Chamber



Levitation Triples the Density





Levitation Doubles the Stored Energy





Density Self-Organization
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The Transition Equalizes the Particles per Flux-Tube

before

after



Inverse Sawteeth Precede Self-Organization



A Coherent Mode Sustains the New Profile
Interferometer Ch. 1





Plasmas are Overdense with 2.45 GHz ECRH





Something is limiting the density…



but is not the ECRH cutoff since…



Helium Plasmas Have Twice the Density






