Experimental Study of Helicon Mode
Transition Scaling Laws
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A helicon plasma source has been constructed for By varying the RF power supplied as well as the propellant composition we were able to
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applications due to its higher coupling o T By directly measuring the characteristics of the N —— D
efficiency giving rise to higher densities. ——— helicon wave using B-dot probes [3] we are able to 0 100 200 -~ 333[Gauss?6° 500 600
Magnetic Field [Gauss] validate the assumptions used in the mode o
A mode] for the general scaling of when the W-to-E mode transitions occur has transition model. These results demonstrate the accuracy of the model and with the direct wave
begn derived [2] using power balance an.d the dispersion relation for an m=0 measurements create a strong argument in favor of Landau damping as the primary
helicon wave absorbed by Landau damping: * Landau damping is a kinetic effect where absorption mechanism for m=0 helicon waves.
B* = cmeTelv/2 electrons with velocities near the wave’s phase
Where B* is the external magnetic field strength, n, and T, are the electron velocity are absorbed.
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« Furthermore, the stronger decay is observed for

(Left) Effective wave-particle collision frequency given by the sum of Landau damping lower field strengths, consistent with theory

and electron-ion collisions. (Right) B-field dependance of absorbed wave power. [2]
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