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Calculating Magnetic Vector Potential in 3-D Electromagnetoquasistatic
Field with Fast Multipole Method

Wang Xiaoli, Luo Xianjue, Sheng Jianni
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: The fast multipole method (FMM) is introduced to solve the magnetic vector potential
in 3-D electromagnetoquasistatic field. The continually distributed source is discretized according
to the required accuracy, the electromagnetoquasistatic integral function is discretized by electro-
static analogy analysis, and then the magnetic vector potential created by current-carry conduc-
tors in 3-D space is transformed into N-body problem which can be calculated by FMM. Thus the
computation is reduced from O(N?) to O(N) and the error can be flexibly controlled by division
density. The numeral results demonstrate that with division length of volume cell density as a
quarter of skin depth, the relative error of the FMM result of the magnetic vector potential of the
redistributed current-carry conductor in its own space gets less than 0. 005, and the result of mag-
netic vector potential outside the conductor is more accurate. The fast multipole method for cal-
culating the magnetic vector potential in 3-D electromagnetoquasistatic field can be extended to e-
valuate the on-chip interconnect inductance parameters.
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