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In this work, we study BOs of alarge number of interacting parti-
cles without any lattice potential in a two-component 1D system. The
possibility of observing BOs of solitons in multicomponent Bose gases
has beenrecently discussedin refs. 34-37. We use here a weakly inter-
acting quasi-1D Bose gas with two components, called [1) and |2). The
mesoscopic system studied isalocalized wave packetin component|2)
immersed in an extended quantum bath of atoms in component |1},
realizing a so-called magnetic soliton®®**. The total ground-state
energy of this system is a periodic function of its momentum. The
application of a weak, constant and uniform force to the wave packet
thereforeresultsinalinearincreasein momentum withtimeandinan

34. Zhao, L.-C. et al. Spin soliton with a negative-positive mass
transition. Phys. Rev. A 101, 043621 (2020).

35. Yu, X. & Blakie, P. Propagating ferrodark solitons in a superfluid:
exact solutions and anomalous dynamics. Phys. Rev. Lett. 128,
125301 (2022).

36. Bresolin, S., Roy, A., Ferrari, G., Recati, A. & Pavloff, N. Oscillating
solitons and ac Josephson effect in ferromagnetic Bose-Bose
mixtures. Phys. Rev. Lett. 130, 220403 (2023).

37. Meng, L.-Z., Luo, X.-W. & Zhao, L.-C. Self-adapted Josephson
oscillation of dark-bright solitons under constant forces.
Preprint at https://arxiv.org/abs/2501.15841 (2025).
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TABLE I: The observed total phases of soliton during one
cyclic evolution and the corresponding theoretical values.
. . observed values theoretical values
Dirac string 9
S monopol’é Ototal Ototal | OBerry |Oa—a | Odyn.
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FIG. 1. (a) Topological vector potential A for a scalar dark soli-
ton. (b) Corresponding magnetic field B, and (c) the phase jump
induced by the magnetic field. The soliton speed is set to v = 0.50.
The pointlike magnetic fields are located at (0, +0.61) with a period
of 1.15m along the imaginary axis.
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Aharonov-Bohm Effect

* A solenoid with the current is placed just behind the slits

* Uniform magnetic field is inside the solenoid

* Magnetic field outside is equal to zero

* But vector potential of the magnetic field is non-zero outside!

Slits Double slit pattern, shifted
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