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Precise control of the particle motion is essértia  generation of a spatially asymmetric sheath strectu
effectively generate plasma and deliver a stabiidbmam  allows the beam and energetic electrons to bepicatex
current in several applications, such as the semdiector ~ to the extraction region via the ExB drift of tHearons.
process to electric propulsion. In line with this The transported electrons contribute to the expansf
engineering necessity, academia has designated lowthe electron heating and ionization regions to the
temperature plasma sources with the characterisfics extraction region by breaking of axial symmetrytioé
partially magnetized plasma as a new classificationsheath, thereby increasing the temperature andtgefis
system called ExB discharge sources. In the operatf the electrons in the extraction region as the miggfield
these sources, the particle motion is coupled withstrength increases. The enhanced discharge efficien
externally applied electric and magnetic fieldsj amany  defined as the ratio of the electron density tadiseharge
physical phenomena have been reported in ExB dgvicecurrent is noticeable, recording approximately avihe

such as transport and magnetic confinefeémstability?, improved efficiency compared to the conventionadmo
and thermodynamiés with symmetric sheath structure.

Various ExB sources have a common property where —> E-field

only electrons are strongly magnetized (i.e., piyti Magnetic field Mggr?eﬂgfftia g
magnetized plasma), but the method of particle ® (forward direction) (forward direction)
confinement is different depending on the typesoufrces.

Generally, electrons are azimuthally rotated witbsed Electrode 1 Electrode 1

ExB drift loops that contribute to an efficient gas ' ‘ ' ‘

discharge in the case of Hall thrusters and magnetr
sputtering devices. In contrast, electrons are inedf .
along the magnetic field line in the ExB Penning

discharge source. The heating and energy relaxatithre
beam electrons in the ExB Penning device is conatent
in the central plasma column along the magnetid fiee,
and the electrons bounce back and forth when they @) ®)

encounter an axial cathode sheath. Figure 1. Schematics of the three different modeth® ExB

The electron confinement method should be effedy ~ Penning source: (a) conventional mode, and (b) reveth
the extraction of high-current of ion beam. Forsslaal (forward). Assuming that the equipotential lineward electrode
ExB sources (Hall thruster and magnetron sputtering2 resembles the curvature of the electrode 2, édeand blue

. . . . : . arrows indicate the expected direction of the eledield and
device), the direction of the ion beam is perpeuldicto ExB drift, respectively. Electrode 1 is marked redhdicate the

the plane of ExB drift of electrons; therefore, a closed drift positive voltage application in the enhanced modes.
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