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Magnetic nozzle plasma thruster HRAT AN r-3 A

Magnetic nozzle thruster includes many aspects of physics

New space application
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Electrodeless Helicon Plasma Thruster

Target: a few ten W - A few kKW power thruster
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The momentum source of the helicon thruster is that of electrons (mainly pressure),
which are easily coupled with the rf power.
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PRL 118, 225002 (2017) PHYSICAL REVIEW LETTERS 2 JUNE 2017

Laboratory Observation of a Plasma-Flow-State Transition
from Diverging to Stretching a Magnetic Nozzle

Kazunori Takahashi and Akira Ando
Department of Electrical Engineering, Tohoku University, Sendai 980-8579, Japan
(Received 20 February 2017; revised manuscript received 18 April 2017; published 2 June 2017)
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FIG.2. Spatiotemporal evolution of (a) /;; and (b) AB_, taken for I3 = 4.5 A and P; =5 kW. The rf power is triggered at r = 0 and
the signals are averaged over 16 shots, where the measurements are performed at ~1200 points (~20 points along z and ~60 points along
r). A movie can also be found as Supplemental Material [29].
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Space debris removal

www.nature.com/scientificreports

SCIENTIFIC REPg}RTS

Demonstrating a new technology

for space debris removal using a bi- https: //leosweep.upm.es/en/
~directional plasma thruster the ion beam shepherd (IBS) technology
'_!*'“"""“!:H__M""-" :':“:H L Kazunori Takahashi®, Christine Charles?, Rod W. Boswell? & Akira Ando®

Concept of the space debris removal by the bi-directional helicon thruster
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