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Magnetospheres are formed when plasma flow interacts with an external source of the magnetic
field. Objects (with a size comparable to or less than the ion inertial length or ion gyroradius)
formed by relatively weak magnetic field sources are called minimagnetospheres since they are
rather different from more common large planetary magnetospheres.
Moon surface has regions called Lunar Magnetic Anomalies (LMAs) where the remanent
magnetization of the Lunar crust provides sources of the magnetic field strong enough to stand off
the solar wind. These fields produce minimagnetospheres of the size of the several ion inertial
lengths (or gyroradii) or below, typically having weakly structured topology and mostly non-dipolar
nature. In this study, we combine numerical simulations and laboratory experiments to investigate
ion scattering and basic properties of a non-dipolar minimagnetosphere. A series of laboratory
experiments were carried out on the KI-1 facility (Novosibirsk, Russia) to investigate
minimagnetosphere properties for the case of a quadrupolar magnetic field source. The
experiment consists of a vacuum chamber, of 5 m length and 1.2 m diameter (with a residual
pressure of ~10-7 Torr) filled with a moving plasma. The quadrupolar magnetic field is generated
by two coils connected in anti-parallel. The experimental results are supported by the Particle-inCell (PIC) three-dimensional simulations using code iPIC3D which capture the full kinetic behavior
of the interaction.
We report several important results based on both the experiment and numerical simulations: 1) a
majority of particles is reflected by the Hall electric field formed due to the formation of the
magnetopause electron current; however, a hotter portion of the inbound distribution also
experiences magnetic deflection closer to the B field source; 2) reflecting electrostatic potential is
smaller in the quadrupolar case (if compared to dipolar minimagnetosphere); 3) numerical
simulations reproduce well the ion reflection pattern seen in the laboratory experiment, but
simulations show slightly less reflected ions which might be attributed to unsteady processes

developing during each laboratory run.
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