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Abstract

The principle, history, and present research status of an inertial electrostatic confinement (IEC) fusion
are reviewed. Since the electrostatic potential formed in an IEC device is closely related to the oper-
ational principle, the experiments and theoretical works with respect to both of the electrostatic poten-
tial and the neutron generation are described in detail. Finally, the important issues to be addressed on
plasma physics as well as engineering are summarized.
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Fig. 1 Schematic view of an |IEC. Several tens keV is ap-
plied between the anode and the wired cathode.
The ion trajectories are also shown by the solid and
broken curves.
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Fig. 2 Neutron outputs vs. applied potential at various
pressure (ion current = 10 mA) [4].
1 Micron equals to 0.1 Pa.
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Fig. 3 Neutron output for IEC device with voltage for
several currents [9,12].
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Fig. 4 Neutron output vs. pulse current at applied voltage
= 10 kV ahows an /2 scaling.
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Fig. 5 Plasma potential measurements for different
cathode currents [11]. The broken line indicates the
position of the cathode.
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Fig. 6 A comparison of radial proton density profiles at
different currents. The cathode voltage is constant
at 15 kV [24].
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Fig. 7 Typical glow discharge in an IEC device called
“star mode”. The light spokes indicate the ion
trajectories.
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Fig. 8 A SIMION calculation of ion paths in the IEC. The
trajectory bundles resemble microchannels while a
dense plasma core is formed by intercepting
trajectories at the center of sphere (The shaded
outer region defines the chamber wall.) [14].
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Fig. 9 The PIC particle simulation gives a time evolution of
electrostatic potential profiles for three ion currents,
where the ion are monoenergetic [19].
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Fig. 10 Time averaged neutron production rate vs. ion cur-
rent. The steeper slope gives a P scaling [19].
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