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Report by our correspondent Alla Pashova

Three years ago a working device producing a ball

lightning in laboratory environment was designed in

Saint-Petersburg Institute for Nuclear Physics (SPINP).

The produced ball lightning is accessible for detail

investigation and quite stable. The lifetime of the ball

lightning comes to about one second that is rather

significant for alike ar tificial formations. The

experiments on the device made by scientists of SPINP,

i.e. A. E. Egorov, G. D. Shabanov, S. Stepanov, are not

supported or financed. Let us note that every scientist

of the group searches proofs for his own hypothesis of

nature and structure of the ball lightning at all.

A leading expert of SPINP, Anton I. Egorov, pays

attention to dethronement of scientific myths:

— There is a myth of ball lightning that is created

by mass media. The mythical ball lightning is a

concentrate of mysterious energy which is extremely

dangerous for a human. It destroys houses, kills

animals, pursues people. After meeting it a human can

lose his hair or teeth and different misfortunes begin

to happen. Supposing a simple story of a farmer-

eyewitness: “It thundered, and a fist-sized fire ball

rolled down along a drainpipe. It fell into a barrel of

water, the water gurgled. I came up to it and put my

hand into the water. The water seemed to become

warmer…”. After republishing of the story by several

newspapers a dramatic story about a ball lightning

which has evaporated a barrel of water appears. No

wonder that such familiar attitude to facts causes

hundreds of hypotheses of ball lightning nature.

— What is your hypothesis about ball lightning

structure?

— At the beginning of 90th I. D. Stakhanov, a

member of Institute of Magnetism (IZMIRAN),

developed a special method to interview eye-witnesses

that resulted a right notion on ball lightning

phenomenon. According to Stakhanov, ball lightning

is a clot of hydrated plasma which is generated in wet

air at electrical discharge.

Water as a chemical compound is remarkable for its

anomalous properties: combining of two lightest

elements does not generate gas but produces a high-

boiling liquid. This is caused by extremely irregular

distribution of electrons in a water molecule. Due to

this property it acquires properties of an electric dipole.

Water molecules interact with charged ions, aerosol

particles, and with each other in a special way.

If a positive ion and a negative ion are introduced

simultaneously into a puff of warm wet air then water

dipoles immediately produce hydrate shells around the

ions. When the hydrated positive ion approaches the

hydrated negative ion additional water molecules are

drown into gaps between them. As a result, there is a

stable cluster in which the charged ions are conserved.

The cluster consists of two ions of opposite charges

and the hydrate shell. Water molecules prevent the

ions’ approaching and recombination, hence, lifetime

of the ions in the cluster increases up to tens of minutes,

i.e. in 12-13 orders. Interaction of clusters causes open-

chain structures followed by space structures. That is

to say, there is appeared a clot of cold hydrated plasma

that accumulates great energy (up to 1 kylojoule per

liter). The clot of plasma loses this energy at

recombination of ions.

— Could you, please, tell about the design of the

device? What processes proceed when the device is

operating?

— Our task is to introduce an abundant population

of ions into a puff of warm air saturated with water

vapors. A base of the device for laboratory reproduction

of ball lightning is a capacitor bank which is able to be

charged up to 5.5 kV. The positive pole of the capacitor

bank is connected to a ring electrode by means of a

copper bar. The ring electrode is placed on a bottom of

a polyethylene reservoir  filled with water. The negative

pole of the capacitor bank is connected to a carbonic

electrode which is placed in the centre of the reservoir

near water surface. A quartz pipe encloses the

electrode in such a way that it is possible to drop water

or to put some natural matter on it.

To generate a ball lightning 2-3 drops of water are put

on the electrode. When impulse discharge occurs a

bright plasma spout escapes the centre of the electrode

that is accompanied by a quiet plop. A glowing

plasmoid which is an artificial ball lightning parts from

the plasma spout. It comes up slowly in the air and

then disappears falling to pieces in 0.2-0.3 seconds.

We have made thousands of experiments for

investigation of ball lightning properties, i.e. defining

size, lifetime, colour, average temperature, excessive

charge, content of a dust component.

It was ascertained that the artificial ball lightning is

generated in a narrow interval of breakdown tensions.

The average size of such a ball lightning is 12-20 cm,
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and its lifetime comes to 1 second. Temperature of the

ball lightning is not very high, i.e. 50° C. This can be

defined if to take into account speed of rising of the

ball lightning. If the plasmoid is accepted as a puff of

warm wet air of 14-centimeter diameter which in

atmosphere comes up at 293 K at speed of 1-1.2 m/sec

then, consequently, its temperature should not exceed

330 K.

Colour of the lightning varies greatly and depends on

presence of aerosol of matter trapped in the moment

of discharge. Usually the lilac central part of the

plasmoid is surrounded by a diffusive yellowish layer.

Some admixture of natrium salt and calcium makes the

core of the plasmoid yellow or orange.

If the central carbonic electrode is replaced by an iron

or copper or aluminum one then the fundamental

character of the phenomenon does not change.

However, colour of the plasmoid depends on a radiation

spectrum of excited atoms of the electrode, i.e. iron

plasmoids are whitish, copper plasmoids are greenish,

aluminum ones are white with reddish shimmer.

— A generated ball lightning exists for about 1

second. How can it be made more stable?

— Lifetime of an artificial ball lightning depends

on many conditions, i.e. size and geometrical form of

the central electrode, voltage between the electrodes,

value and duration of a current impulse, temperature

and electroconductivity of water which is put on the

central electrode. Besides, lifetime of the plasmoid can

be changed by introducing an additional dispersive

phase into it. We have tested tens of matters and begun

to investigate suspensions of colloidal graphite and

fine-dyspersated ferric oxide.

A suspension of 3 g of colloidal graphite, 8-10 ml of

acetone (which played role of penetrating agent), and

90 ml of water is put on the central carbonic electrode.

When an electrical discharge occurs a layer of the

suspension forms a flying spherical plasmoid. It comes

up slowly and disappears in 0.3-0.8 seconds. The core

of the plasmoid has a colour of flame, i.e. colour of

burning carbon.

To prolong the existence of the generated ball lightning

without application of aerosols it will be possible to

use the so-called “Faraday’s cylinder” whose

production has been already begun. For the same

purpose G.D. Shabanov proposes to put a stopping

potential on a probe of detention.

— There is an opinion that physical nature of ball

lightning is similar to the process of controlled

thermonuclear fusion. In this case, if your work on

generation of a stable ball lightning is successful then

you will be a competitor of the expensive project of

controlled thermonuclear fusion.

— I think that it is totally incorrect. Hydrated

plasma is the first enemy of the thermo-nuclear fusion

as water molecules do not allow neutrons approach each

other. Effective cold fusion should be realized in organic

liquids, for example, in heavy acetone or in a water-free

medium. Somehow, it should be an absolutely “dry”

process. No experiments on real “dry” cold fusion have

been realized in practice. It has not been also examined

the surfaces on which the combination of heavy

hydrogen atoms produces maximal heating.

Scientists should pay attention to two most effective

cold fusion processes. The first one expects association

of two atoms of deuterium occurring on a totally dry

deuterated surface which consists of, for example,

zirconium deuteride. In the moment of fusion of a

deuterium molecule local heating appears, and neutrons

depart. The other perspective method of realization of

the cold fusion process requires an absolutely “dry”

organic liquid, i.e. liquid acetone in which hydrogen

atoms are replaced by deuterium atoms ( ODC 63 ) or

by atoms of cyclic compound of 626 )(DC . A tellurium

or zirconium tip of an ultra-sonic dispersant is placed

into a reservoir of this liquid. Cavitation blebs are formed

on the surface of the dispersant. Neutron output comes

to 104 particles. Maximal neutron output, which was

achieved by Lipson, an American experimenter, consists

of 108 neutrons at a desired result of 1013.  Certain

quantity of neutrons can be obtained during ultrasonic

cavitation which is accompanied by a phenomenon of

sonoluminescence. Due to sound resonance the only

cavitation bleb is generated in acetone. When the bleb

collapses weak glowing is observed. The cause of this

phenomenon consists in gas heating occurring in the

bleb that is the result of high pressure produced by its

collapse. The burst can last from 1/20 up to 1/1000 sec.

Light intensiveness depends on quantity of gas in the

bleb. If gas is absent in the bleb then the glowing does

not occur. Light emission of the bleb is very weak, it

becomes visible if it is strengthen or in absolute

darkness.

— Is it rightful that cold fusion is the future of world

power engineering?

To my mind another direction seems to be more

perspective, i.e. extraction of uranium from sea water

and then its burning in heavy hydrogen reactors like

one which exists in Canada. Photo voltaic accumulators

can also become a successful approach of the

alternative traditional fuel engineering. By the way, a

working model of such a device to utilize free solar

energy has recently been created in our Institute

(official web site: http://www.pnpi.spb.ru).

Editor: Read the publications on this theme in following

issues of our magazine. Below there is a description of

other attempts to generate a ball lightning in laboratory

environment or at home. Besides, we publish an article

dedicated to the problem of laser control of ball lightning.

In the article there are photos (also see the cover page)

and a scheme of the working device designed by this

scientific group.
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http://www-personal.umich.edu/~reginald/ball_l.html

Ball Lightning

in the Microwave

This is a great experiment to try at home. It requires a

microwave oven, a candle, a toothpick and a lighter.

First you put the candle (~1-2 inches in height) in the

microwave (remove glass plate from bottom so candle

sits on metal). Put the toothpick in the candle sticking

straight up. Light the toothpick on fire so that flames

are leaping off the tip. Shut the door quickly and turn

on oven full blast. There will be loud popping noises

and then balls of fire will leap from the toothpick and

fly around inside the microwave while making a

buzzing sound like a bee. If it doesn’t work at first try

to move the position of the candle in order to find the

“hot spot” in the oven for it to work.

Real Ball Lightning Generated

by Pulsed Power Inductor

This experiment is very DANGEROUS. The author did

this one a few years ago. The Idea was got from an

article about a guy generating ball lightning using a

high current transformer (TBA). The author had an idea

of using an inductor to store large amounts of electrical

energy. The conductor on the end of the stick touches

the metal ring. This completes the circuit, and start

the inductor. Then there was used the air compressor

nozzle to blow out the arc as the wire was pulled away.

The copper wire explodes and creates rapidly rotating

and burning molten balls of copper. These ‘Balls of Fire’

exhibit many of the properties of real ball lightning.
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In the article a possibility of streak lightning control

by means of low intensive laser emission is observed.

During investigation of an electric discharge into air

half-space [1] it was noticed that this discharge can

be controlled by a low intensive laser beam. Now there

is a problem of laser control of lightning discharge [2].

However, numerous works on this approach

demonstrate that “the hope to get a quick solution of

the problem of lightning control by laser emission has

not been confirmed” [3].

Careful observation of this problem in [2] has shown

ways out the situation. The authors of [2] consider

plasma channel produced (by means of laser) in free

atmosphere at a possible greatest height to be of

doubtless interest of the science of lightning. Finally,

creation of the plasma channel should be of benefit for

lightning protection. The authors of [2] give notice that

“there are many difficulties of fundamental and

practical importance on this path”.

Weak theoretical understanding of lightning generation

causes pessimistic estimations of solution of the

problem. The article [2] notes particularly that “there

are neither adequate theory, nor numerical calculations

and qualitative understanding of the phenomena

defining the speed of a leader… The situation of a

theory of the leader channel is little better (from

quantitative point of view)…”.

Realistically the following statement can refer to the

lightning discharge: “The electric discharge appeared

to be very “unhandy” for theoretical description but

the most interesting phenomenon in the experimental

aspect” [4].

Experimental Part

In this work a capacitor bank with 0.6 mF capacity,

which can be fed up to ~5 kV, was used to produce

impulse discharge into air half-space. A scheme of the

device is presented in Fig.1. At connection/

disconnection of a discharger 5 a “spout” is let out of an

electrode 3. The spout carries the potential of the

cathode (virtual cathode) at a significant height into air

half-space. A probe placed at the height of ~15 cm fixes

a potential which is similar to the potential occurring at

the cathode. The researches have demonstrated that the

produced formation continues to glow for several

hundreds of milliseconds (the glow is fixed from a zone

located at 15-45 cm above the cathode). Typical time of

the discharge comes to 100±20 msec and depends on

the cathode material. Electric field generated in the

spout comes to less than 8 V cm-1.


