SOLAR Pro. Energy storage of vortex magnetic field

Can avortex core polarization be used as a data storage method?

The application of small bursts of an oscillating magnetic field can be used to reverse controllably the gyration
direction of avortex core structure,and hence switch the direction of the out-of-plane vortex core polarization.
This raises the possibilityof using this core switching scheme as a means of magnetic data storage.

What is a magnetic vortex?

A magnetic vortex (1, 2) is one of the fundamental spin configurations occurring in thin
micrometer-/nanometer-sized ferromagnetic disk elements due to the confinement of spins imposed by
geometrical restrictions (2, 3).

Could ferromagnetic disks have a magnetic vortex core?

Researchers have also theoretically predicted the remarkable reduction of the required magnetic switching
field for a topological magnetic vortex core at a temperature closely below the Curie point (36) and the
possibility of all-optical switching of a magnetic vortex core (37) in ferromagnetic disks.

How does a vortex structure react with an alternating magnetic field?

The vortex structure is excitedwith an aternating magnetic field (frequency 250 MHz,amplitude 0.1 mT). Two
sequences (phase steps 90&#176;) of images show the dynamic response of the vortex structure before and
after a4 ns'single period' burst (amplitude 1.5 mT).

What is aferromagnetic vortex?

The vortex state,characterized by a curling magnetization,is one of the equilibrium configurations of soft
magnetic materialsl,2,3,4 and occurs in thin ferromagnetic square and disk-shaped elements of micrometre
size and below. The interplay between the magnetostatic and the exchange energy favours an in-plane,closed
flux domain structure.

How do magnetostatic and exchange energy affect a vortex structure?

The interplay between the magnetostatic and the exchange energy favours an in-plane,closed flux domain
structure. This curling magnetization turns out of the plane at the centre of the vortex structure,in an area with
aradius of about 10 nanometres--the vortex coreb,6,7.

An energy vortex is a specific location on Earth which acts as a swirling center of energy, containing more
earthly energy than any normal place would. ... Therock hasa...

Vortex states have also been realized in FeGa microstructures fabricated on piezoelectric substrates, enabling
voltage-induced control of magnetization via magnetoelastic coupling to the substrate [42, 43].FeGais a good
candidate for microstructures to be used in various applications due to its high magnetostriction, magnetic
softness and ductility [[44], [45], ...
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Here, we report on generation of magnetic vortex clustersin one-dimensional La 0.67 Sr 0.33 MnO 3 (LSMO)
wires, wherein the magnetic vortex clusters are directly observed using variable-temperature magnetic force
microscopy (VT-MFM) as well as magnetoresistance measurements. To identify the origin of the stability of
these clusters, we carried out phase ...

Magnetic vortices have recently been proposed for use in a variety of spintronics applications due to their
resistance to thermal perturbations, flexibility in changing core polarity, smple patterning procedure, and
potential uses in magnetic data storage with substantial density, sensors for the magnetic field, devices for
logic operations....

This confirms a new fundamental property of the magnetic field - changing in time, the magnetic field
generates an electric field. This conclusion was first reached by Maxwell. Now the phenomenon of
electromagnetic ...

We investigate the dynamics of a closed-corona Cartesian reduced magnetohydrodynamic model where
photospheric vortices twist the coronal magnetic field ...

Vortion: New magnetic state can mimic biological synapses, improve data storage. Researchers develop
voltage-controlled "vortion" for energy-efficient data storage, mimicking biologica ...

For both square and triangular disks, the energy increase levels off for the magnetic structures with more than
three topological magnetic defects ...

Magnetic data storage devices would be more energy efficient if data were written using electric fields instead
of electric currents or magnetic fields. This technological goal forms a core aspect of the large volume of
research into magnetoel ectric effects [ 21 ], where voltage-controlled magnetic order has been demonstrated in
different types...

Photoemission electron microscopy (PEEM) experiments have demonstrated that the circulation direction of a
magnetic vortex can be switched by the application of an electric field, opening the door to digital devices
with ...

Solidification is an essential process in phase-change energy storage and magnetic fields have great effects on
it. While the majority of previous studies focused on non-uniform magnetic fields, this study investigated the
differences using uniform magnetic fields. ... However, when Fo = 0.1, the vortex at the phase interface of the

PW gplit ...

An experimentally feasible energy-storage concept is formulated based on vorticity (hydro)dynamics within
an easy-plane insulating magnet. The free energy associated with the ...

The vortex distribution in a high-quality stoichiometric superconductor
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H mathrm{ CaKFe}} {4}{mathrm{As}} {4} $isstudied using low-temperature magnetic force ...

Amagnetic vortex is a curling magnetic structure realized in a ferromagnetic disk, which is a promising
candidate for amemory cell for future non-volatile data-storage devicesl. Thus, an ...

Because of the diverse magnetic domain configurations from superparamagnetism, single domain, vortex
domain to multi-domain, magnetic functional materials with different frequency spectrum characteristics are
widely used in the field of medical treatment, information record/storage, electronic device, and
€l ectromagnetic wave absorption [[1], [2], [3]].

The magnetic field both inside and outside the coaxial cable is determined by Amp&#232;re'"s law. Based on
this magnetic field, we can use Equation ref{ 14.22} to calculate the energy density of the magnetic field. The
magnetic energy is...

A case study of different magnetic strength fields and thermal energy effects in vortex generation of Ag-TiO 2
hybrid nanofluid flow. ... The periodic magnetic field effect was noticed by Geridonmez and Oztop [4] ... its
usages are in energy storage geothermal reservoirs, nuclear reactors, underground water flow, and so forth. ...

Mahfoud et al. [17] studied swirling flow in a vertical annulus filled with aliquid metal, with counter-rotating
end disks under the influence of an axial magnetic field. Their results showed that, when the magnetic field"s
strength exceeded a certain threshold, the steady asymmetric flow transitioned to an axisymmetric flow.

Scientists have devised a promising method for generating and manipulating exotic spin patterns called
magnetic vortex rings, which could have applications in energy-efficient data storage and processing.

The single-hole ring and the double-hole ring form a closed vortex structure with a small magnetic field,
which reduces the demagation energy, and the magnetic field of the twin-vortex has a wider range and is less
affected by ...

Local polarization of magnetic materials has become a well-known and widely used method for storing binary
information. Numerous applications in our daily life such as credit cards, computer hard drives, and the
popular magnetic drawing ...

Developing the Future of Salt Mining, Hydrogen / Energy Storage Company Focus Vortex Energy is focused
on leveraging its assets for salt mining and energy. Salt Mining Vortex Energy"s North American Salt project,
nearby to ...

However, there are still some challenges in magnetic field-related energy storage research that need to be
addressed. For example, a magnetic field helps in reducing internal resistance by inducing substantial changes
at the molecular level across the electrode-electrolyte interface. ... (B ?J), a primary MHD flow is a vortex
around therim ...
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Efficient switching of the vortex core without magnetic-field application is achieved owing to resonance. This
opens up the potentiality of a simple magnetic disk asabuilding ...

As atopological magnetic structure in the ground state, magnetic vortex usualy exists in soft ferromagnetic
micro- or nano-disks, and its formation depends on the result of competition between magnetic anisotropy
energy, exchange energy and demagnetization energy [[1], [2], [3]].The magnetic vortex can be characterized
by the circulation of the in-plane curling ...

The data storage and computing capabilities of vortex-based devices are highly integrated and
energy-efficient, with low drive current requirements. Thus, acomprehensive ...

Magnetic Vortex Rings on Demand Published 19 March 2024. Scientists have devised a promising method for
generating and manipul ating exotic spin patterns called magnetic vortex rings, which could have ...

We propose to characterize the vorticity-current interaction underlying the energy-loading mechanism through
its contribution to the effective electric inductancein therf ...

flywheel energy storage September 27, 2012 ... Mix the particles with a "vortex" magnetic field. 2. Add the
mixture to a polymer and degas. 3. Centrifuge the dense mixture in a swinging bucket rotor. 4. Remove excess
polymer, restir, and recentrifuge. 5. Cure the dense solid and characterize the magnetic and mechanical

A magnetic vortex is a fundamental spin configuration [1] which is realized in ferromagnetic disks of certain
sizes[2].This magnetic state is characterized by two degrees of freedom and is described by the core polarity p
= &#177; 1 (perpendicularly magnetized central part of the vortex) and the shell vorticity ¢ = &#177; 1
(clockwise or counterclockwise oriented ...

Besides, we find that the nucleation field of the vortex pair can be efficiently increased by enlarging the angle
between the in-plane magnetic field and the x-axis in the absence of the SAWs. When the angle between the
in-plane magnetic field and the x-axis is constant, applying the SAW also increases the nucleation field of the

vortex pair.

Curcic, M. et al. Magnetic vortex core reversal by rotating magnetic fields generated on micrometer length
scales. Phys. Status Solidi B 248, 2317-2322; 10.1002/pssh.201147208 (2011).
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