
Ball lightning energy storage

This chapter explains the energy storage system in harvesting a lightning return stroke for a lab scale system

and demonstrates the capability to capture the energy from lightning return strokes that can be a clean energy

sources. This chapter which has six subchapters explains the energy storage system in harvesting a lightning

return stroke for a lab scale ...

The energy storage is due to the microwaves and the plasma shell provides the stabilization. Some of these

models are Dawson and Jones, Jennison ... J. J. (1996) A theory of ball lightning as an electric discharge.

Journal of Physics D: Applied Physics 29:1237. Article Google Scholar Lowke, J. J. et al (2012) Birth of ball

lightning. Journal ...

And another describes energy harvesting as it relates to smart systems but is not working on lightning per se

except on a sensor array for detection.  The author found no work being carried out matching lightning energy

with energy harvesting. Lightning strikes are plasma phenomena, i.e., the dielectric breakdown of air forms a

plasma channel.

composite model to include the possibility of high-energy storage through a unipolar charge bubble ball. The

charged bubble (with melted surface) could have high electrostatic energy with density ...

Julio Rubinstein, [74] David Finkelstein, and James R. Powell proposed that ball lightning is a detached St.

Elmo''s fire (1964-1970). [citation needed] St. Elmo''s fire arises when a sharp conductor, such as a ship''s

mast, amplifies the atmospheric electric field to breakdown.For a globe the amplification factor is 3. A free

ball of ionized [further explanation needed] air can ...

Ball lightning is one of the strangest objects you might never see. The rare, basketball-sized fireballs

occasionally form in nature after lightning strikes soil. They can float or bounce and last for several minutes

before disappearing. In recent years, scientists have learned something about the science behind ball lightning.

But questions ...

And based on some reports of ball lightning we can gather an energy density spread (165-6). In 1936, a man

named Morris saw a red ball lightning the size of an orange enter a water barrel which contained 18 liters of

water, which proceeded to boil. That would yield an energy density at about 6000 J/cm^3.

Ball lightning is a dusty or grain plasma. Fusion of lighter elements likely occurs inside ball lightning. More

work could be done to explore artificial ball lightning formation and ...

The ball lightning distribution as a function of energy storage: 14 values of the observed ball lightning energy

storage of table 2.4 are set in order of decreasing energy storage. Then the probability P(E5) that the ball

lightning energy storage does not exceed E~ is equal to (2k + 1)/30 (E~ is the kth point in the observed

sequence of energy ...
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Generation of Laboratory Ball Lightning To cite this article: A G Oreshko 2006 J. Phys.: Conf. Ser. 44 127 ...

consists of the electric energy storage, rotating discharge cell and electronic system for the electric circuit

commutation. The storing capacitors allowed accumulating the energy up to 10 kJ. The voltage

Series of images showing the creation of a ball-lightning-like phenomenon in a laboratory. Image via David

M. Friday et. al/ BBC.. Ball lightning is one of the best-known natural phenomena that ...

Assuming lightning power of ?70 MW and duration of 0.5 s, available energies range from 2.3 to 0.5 kWh

(mean value 1.0 kWh) for these top sites, neglecting losses. Table 12. Locations of most frequent lightning

arranged by continent (data from Albrecht et al. )

Ball lightning is a rarely observed phenomenon whose existence is attested to by thousands of eyewitness

reports, but which has so far evaded a widely accepted scientific explanation. This review paper summarizes

theoretical, observational, and experimental work in the field since approximately 2000. ... High-energy

atmospheric physics ...

There have been hundreds of papers written in scientific journals speculating on these issues, variously

assigning the energy source of ball lightning to nuclear energy, anti-matter, black holes ...

In the 1960s the U.S. government researched the possibility of harnessing the energy of ball lightning to

develop a plasma weapon. In the early 2000s the Missile Defense Agency funded the development of a ball

lightning weapon that would have the capacity to disable electronic devices and missiles. As of 2020,

however, such a weapon does not exist.

Ball lightning is a dusty or grain plasma. Fusion of lighter elements likely occurs inside ball lightning. More

work could be done to explore artificial ball lightning formation and properties, especially what lends it

stability, what forms its shell and how different chemistries of included ...

1. 3 seconds of real-time video slowed down to show the ball lightning''s evolution in shape, color, and

brightness and its associated spectrum.. One popular theory is that ball lightning is caused when lightning

striking the ground vaporizes some of the silicate minerals in soil. Carbon in the soil strips the silicates of

oxygen through chemical reactions, creating a gas ...

The energy density of a few lightning balls has been observed to be as high as 20000 J/cm{sup 3}, well above

the limit of chemical energy storage of, for example, TNT at 2000 J/cm{sup 3}. ... Such observations suggest

a plasma-related phenomenon with significant magnetic energy storage. If this is the case, ball lightning

should have very ...

Material processing via triggered lightning is limited to techniques that utilize rapid discharges, e.g., metal and

glass preprocessing of materials, waste volume reduction, biomass energy conversion, where current prices
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make plasma-arc processes prohibitive.

Ball lightning has also been associated with earthquakes. The rare flashes of light sometimes seen around

earthquakes can take many forms: bluish flames that appear to come out of the ground at ...

Reports of what ball lightning looks like vary widely, but most accounts share common characteristics.

Witnesses often describe it as a bright, glowing sphere that is often colored red, orange, yellow, or blue.The

size of the sphere can also vary, with some accounts describing it as smaller than a golf ball, while others

report it as being larger than a beach ball.

Ball Lightning is a natural phenomenon that is often associated with lightning. ... e/m tube electric arcs

electron orbit Electron Power Systems electron source Electron Spiral Toroid electron volts energy storage

energy technology engineering equations equilibrium ESTSs experiments explain external magnetic fields

forces fossil fuels funding ...

Ball lightning is often reported as a ring current, in toroid shape, and since a spinning ring appears as a sphere

or ball, the spinning plasma toroid provides an explanation for ball lightning. The technology of the plasma

toroid has the potential for new applications in propulsion and energy generation and storage.

A schema of the experiments is given in Fig. 1 (b). The installation for obtaining ball lightnings consists of

capacitive energy storage, diagnostic devices, a high-voltage charger, a commutation unit and a device for

creation of the ball lightning - an electric or inductive spheretron (Oreshko, 2015)  the experiments, both

electric and inductive spheretrons were ...

The Impact of Ball Lightning Research. Understanding ball lightning could have broader implications in the

field of plasma physics and even electromagnetic radiation. So, whether it''s understanding energy source

dynamics or the nature of electrical charges, the quest to solve the puzzle of ball lightning is more than just

satisfying human ...

Thunderstorm charge-separation processes suggest a new class of electricity generators based on kinetic

energy and material collision. Ball lightning suggests additional research in dusty plasmas. These methods are

all at proof-of-concept or early translation stages.

The phenomenon of ball lightning anomalous penetration through thick metalic absorbing filters and

appearance of a dark ball lightning has been investigated. The ball ...

Our quaternion model of force-free ball lightning plasma obtains: - radial electric field distributions for

self-confinement, - formation from corona discharge on aircraft window in thunderstorm, - ...

Kurilenkov in 2007 (with a permission of the author) 1.3 Energy Storage in the Ball Lightning 1.3.1

Hypotheses About BL Energy Sources From the facts of BL observation presented above, one can have a
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general idea of this ...

The plasma toroid explains how a plasma ring can be stable in atmosphere with no external magnetic fields,

and how it can contain many electrons with high energy. Ball lightning is often ...
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