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shows us a much richer soliton variety. With the characteristic coefficient of the dipole-dipole B interaction
which acts differently depending on whether the proton has a speed subsonic, sonic or supersonic. And
whose variation makes it possible to obtain several exact parametric representations of solutions (periodic
solutions, peakon, solutions kink and antikink, compacton...) and several singular straight lines. However,
we chose, because of its robustness, solutions of compactons having the shape of the kink (Kinkon) to
determine the position and speed of proton displacement. This allowed express the dynamic quantities of
the sublattice such as the energy and the total field momentum of the kink (k) antikink (ak), physical
quantities such as mobility and conductivity, in order to better appreciate the validity of the model and the
theories we have proposed. In this context the faults, especially when associated with the external field,
better describe the conductivity and proton mobility in complex hydrogen bond systems.
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In wireless power transfer, it is important to keep the efficiency constant with respect to the horizontal
movement of the power receiving device [1]. It has been proposed that localized modes can be utilized for
tracking automatically the position of the receiving device [2]. However, the existence condition and the
frequency fluctuation of the localized mode against the position of the receiving device are unclear for the
case of the two-dimensional array of transmitting coils. In this study, we construct approximate solutions of
three types of localized mode in a simplified model of the two-dimensional transmitting coil array.

An M Ntwo-dimensional resonant circuit array in which pairs of a circular planar coil and a capacitor are
arranged in a square grid is used as the power transmitting circuit. A short-circuited circular planar coil is
used as the power receiving circuit. Because of the interlinkage of magnetic flux between the coils, all the
resonant circuits are mutually coupled. For simplicity, it is assumed that the mutual induction only occurs
between the nearest neighbor coils. When the receiving coil is placed on the transmitting coils, it locally
changes the matrix representing the coupling between each transmitting coil and induces a localized mode
around the receiving coil. In this study, we consider three different cases that the receiving coil is placed on
(a) a transmission circuit, (b) the middle of two adjacent transmission circuits, (c) the center of four adjacent
transmission circuits. Approximate solutions of the localized modes are obtained by assuming that the
localized amplitude distribution has a peak at the position of the receiving coil and decays exponentially with
respect to the distance from the peak. The approximate solutions and the numerical solutions are compared
on the angular frequency w,,. In the case of (a), when 4=0.15,4;=0.70, where kis the coupling coefficient
between adjacent transmitting coils and 4 is that between the transmitting and the receiving coils,
wc=1.78 for the approximate solution, whereas w.=1.71 for the numerically exact solution. The relative
error is 4.1%. Therefore, the approximate solution will work fine for quantitative designing to suppress the
frequency fluctuation against the receiving coil position. However, the error will become large if the
overlapping between transmitting coils increases. Improving the accuracy of the approximate solutions is the
future work.

Acknowledgments
This work is partially supported by JSPS Kakenhi No. 18K04020 and No. 21K03935.
References

[1] Z. Zhang et al., "Wireless Power Transfer—An Overview," /EEE Transactions on Industrial Electronics
66(2), pp. 1044-1058 (2019).

[2] T. Fujimoto, M. Kimura, and S. Doi, “Localized modes in a one-dimensional resonant circuit array
consisting of overlapped square coils,” /n proceedings of the 2017 International Symposium on
Nonlinear Theory and Its Applications (NOLTA2017), Cancun, Mexico, pp.560-563 (2017).

ERS, 13 IOP Institute of Physics



Abstract booklet

ERS

IOP Institute of Physics

Institute of Physics
37 Caledonian Road, London N1 9BU
Telephone: +44 (0)20 7470 4800
iop.org/conferences

Registered charity number293851 (England & Wales) and SC040092 (Scotland)

IOP Institute of Physics





