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Fig. 1. The schematic of the nonaxisymmetrical
magnetic insulation on a two-dimensional plane of

(r, 0) under cylindrical coordinate.
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Fig. 2. (color online) The electron sheath profiles un-
der the three assumed dstribution functions as the

asymmetric cofficient of By(rc, 0), d, is about 25%.

#1 Bo(re, 0) NYSIRES MHHRERE TR
Table 1. The influences of the asymmetric coefficient

of By(re, 6), 0, on the calculation errors.

RS it
KU BT A
25% 2.7084 0.0682 9.6110
10% 0.0619 0.0387 1.2056
2.5% 0.1349 0.0269 0.8871
0.5% 0.1845 0.0098 0.1845

®2 By(re, 0) MIAARL SR S AR HFHZD 5 rs(0) Mk

Table 2. The parameters of the electron sheath profiles function as the asymmetric coefficients of Byg(rc, 6).

Bg(rc, 0) LT RIA S MRS TR
ERES Q) K max(rs(6))/m I&%/ME min(rs()) /m AR
25% 0.135 0.112 27.1%
10% 0.123 0.115 10.1%
2.5% 0.120 0.118 2.6%
0.5% 0.119 0.118 0.86%
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Ftrs(0) I OFEEEHG™E, B EMAS R
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(a) 120°

150°

180°( +

210°

270°

K3 ANFE By(re, 0) flal A5 R %06 N RIH A2 8T
HEAF () § = 25%; (b) 6 = 10%; (c) § = 2.5%
Fig. 3. The electron sheath profiles under three dif-
ferent asymmetric coefficients of Byg(rc, 6) for (a)
6 = 25%, (b) § = 10%, and (c) § = 2.5%.
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Abstract

The nonaxisymmetrical magnetic insulation would occur due to the disalignment of inner electrodes in long magneti-
cally insulated transmission lines, or the nonuniform distributions of injected currents in induction cavities of magnetically
insulated induction voltage adders (MIVA). The electron sheath profile is a very important parameter to characterize
the nonaxisymmetrical magnetic insulation. In the past, the three-dimensional particle in cell simulation was usually
used to determine the electron sheath profile, which is extremely time-consuming and inefficient. In this paper, a fast
and efficient calculation method is proposed. The classical one-dimensional Creedon theory of the magnetic insulation
equilibrium is generalized to a two-dimensional plane of (r, 0) via introducing a parameter defined as the azimuthal mode
number. Two-dimensional Creedon is developed to model the asymmetric magnetic insulation of the MIVA. Provided
the azimuthal distributions of magnetic flux density on the cathode, which is in proportion to the cathode current, the
two-dimensional Creedon model is numerically solved. A numerical solution method to calculate the electron sheath
profile is proposed, and then the calculation error is also given. As the azimuthal distribution of magnetic flux density
on the cathode meets a cosine function, the profile of the electron sheath is approximate to the Gauss function. As the
nonuniform portion of cathode current increases, the electron sheath becomes more eccentric, and the calculation error

is also much larger.

Keywords: magnetically insulated induction voltage adders, asymmetrical distribution of injected

currents, nonaxisymmetrical magnetic insulation, electron sheath profile
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