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Effect of Double Grid Cathode in IEC Device
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Abstract: We have proposed a new configuration on the cathode structure to improve a neutron yield
without the application of external ion sources in an inertial electrostatic confinement (IEC) device. A
neutron yield in the IEC device is closely related to the potential well structure generated inside the
cathode and is proportional to the ion current. Therefore, the application of a double grid cathode
structure to the IEC device is expected to produce a higher ion current and neutron yield than at a single
grid cathode due to a high electric field strength generated around the cathode. These possibilities were
verified as compared with the ion current calculated from both shape of the single and double grid
cathode. Additionally from the results of ion’s lives and trajectories examined at various outer cathode
voltages and grid cathode configurations by using particle simulations, the validity of the double grid
cathode was confirmed.
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Table 1. Ion current according to a variation of voltages
applied to the outer cathode.

Double grid cathode
-300 -500 =700
6.84725 3.79699 2.49308

Outer cathode
voltage [V]

Single grid
cathode

Ton current [A] 0.10564

Table 2. Ion current according to a variation of gap
distances.

Single grid Double grid cathode
cathode 5.3 5.8 6.3

Gap distance

[cm]

Ion current [A] 0.10564 5.07549 6.84725 8.62569

Table 3.
distances between two cathodes.

Jon current according to a variation of

Distance between Single grid  Double grid cathode

cathode 2.0 25 3.0

two cathodes [cm]

Ion current [A] 0.10564 878344 8.62569 8.48926
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Fig. 2. Ton current as a function of tim according to a
variation of outer cathode voltages and gap distances.
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Fig. 3. Potential distribution in each condition at 12 ns.
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