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Abstract

In this paper, we study in detail the propagation of electromagnetic ultrashort waves in a de-
formed ferrite in the presence of Gilbert damping. We derive a generalized ultrashort-wave model
from the Maxwell’s equation supplemented by the Landau-Lifshitz-Gilbert equation by means of a
multiscale scheme. Numerical simulations are performed to study the effects of different types of
inhomogeneous exchange effect and Gilbert damping on the propagation of magnetic solitons. The
results show that under the effect of Gilbert damping, the magnetic soliton energy is gradually dis-
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sipated until it disappears. However, the dissipation of magnetic solitos can be reduced selectively
by adjusting a localized inhomogeneous exchange effect function. By setting the localized linear
inhomogeneous exchange effect, this energy dissipation of the soliton can be reduced to a certain
extent as a whole.
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Figure 1. Effects of inhomogeneous exchange effect functions on soliton transmission at different positions at s =
0.05. The parameters are chosen as (a) f,=0.8; (b) f, =08, 4=10, k=3, a,=-7; (c) f,=08, 4=10,

k=3, a,=-11.And figure (d) shows the curve of soliton amplitude variation
B 1.5 = 0.05 B AR BEAE 51 324 E A R B I F AR R0 . S B D AR A (a) f,=085(b) [, =08,
A=10, k=3, a,=-7; () f,=08, A=10, k=3, a,=-11; (d) AIMFIRIBIILL

FEF 2() 1 2(b), 2B T T L AL SRR AR I AR A AR RE A (I Tfe farts OL . 45 R8T,
FEZA RIBAR SIS A IMERS, ICT R L= Ab s . AREE I 2(0) MRIE A e S e, 1E2
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Figure 2. Inhomogeneous exchange effects at several different locations with plots (a) Soliton evolution, (b) So-
liton amplitude variation
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Figure 3. Increase the strength of localized deformation in ferrite with plots (a) the variation of soliton amplitude,
(b) fitting curve of soliton amplitude increase data
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Figure 4. Reducing the range of localized deformation in ferrite with plots (a) the variation curve of the affected
range by the soliton amplitude, (b) fitting curve of soliton affected range data
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Figure 5. Evolution of solitons under linear inhomogeneous exchange effects
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Figure 6. Evolution of solitons under linear inhomogeneous exchange effects with plots (a) comparison of loop
soliton amplitudes, (b) comparison of loop soliton profiles at different moments
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