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Abstract

At present not all electrodynamic phenomena yielthe explanation within the framework of
the traditional electrodynamics and special theafryelativity (STR). One of such paradoxes is
described in the sixth volume of Feynman lecturespbysics, where it is shown that with the
examination of interaction of the charges, whichvenalong the lines, which are intersected at right
angle, third Newton's law is disrupted. Paradoxisdhe fact that this phenomenon, as the electric
pulse of the nuclear explosion, when the tensioel@ttrical pour on the earth's surface it reaches
several ten thousand volt per meters, until now, mbt find single-valued explanation, and in
regard to this to the output of work none of tlegestific journals published article on the
explanation of this phenomenon. In STR charge esitivariant of speed; therefore the motion of
charges in the conductors, where the positive agative charges are compensated, there must not
lead to their electrization. But in the experimewith the superconductive windings and the tori,
into which the current is introduced by inductiorethrod, around them is formed static electric
field. These paradoxes find their explanation thab it will be shown below in the concept of
scalar- vector potential.

1. Paradox with the char ges, which move along the being inter sected

lines

Let us examine the situation, depicted byniregn in Fig. 1 in the sixth volume
of its lectures, when charges move along the lindsch are intersected at the right
angle [1]. The copy of this figure is given beldveynman shows that in this case the
first charge acts on the second not with this foeceacts the second charge on the
first, i.e., third Newton's law is disrupted. Itsdusses as follows: “Visualize two
electrons, speeds of which are perpendicular, abttteir ways intersect; however,

electrons do not encounter; one of them managasstoby before another. At some
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moment of time their relative attitude will be syds it is represented on Fig. A,

Let us examine now forces, with whid), acts ong, and vice versa. T@, from
the side g, acts only electric force, sincg, on the line of its motion it does not
create magnetic field. However, ayj, besides electric field, acts still magnetic, so
that it moves still and in the magnetic field, ¢egaby the chargeg,. All these
forces are shown on Fig. 1, B. The electric foredsch act ong, and g,, are equal

in magnitude and are opposite in the direction. elmy, ong, still acts the lateral

(magnetic) force, whose there are amd in the mention do not hav@,. Is equal

whether here action to opposition? Break the hd&adethis question”. (end of the

guotation).
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Fig. 1. Forces between two moving charges are s equal and opposite.

“Action”, occurs, it is not equal “to opposition”.

By the way, itself Feynman did not give éxplanation to this paradox. Yes it in
the concept of magnetic field and there does nist.exet us note that still then when

the ampere introduced magnetic field, between il ameber was the large
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controversy apropos of the origin of the forces,clwhact between the moving
charges. Weber point out on what these forcethareonsequence of a change in the
properties of charges themselves, but not by tmsemuence of the appearance of
some hypothetical magnetic field. But then webelyttid not listen to, we here and

have now paradoxes.

Let us examine this situation from the poihview of the concept of the scalar-
vector potential, where the dependence of the ispal&ntial of charge on the speed
Is determined [2-5]
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Fig. 2. Interaction of the moving charges in tbaaept of scalar- vector potential.



In the upper part of the figure is depicteel same situation, as in the sixth volume
of Feynman lectures on physics. The direct measemenf the force, which acts on

the charge, possibly only in that system, in whigk charge rests.

We pass in Sistem 1, in which the cha@jeis fixed. The components of the charge
rates g, with respect to the chargg appear in this case, as shown in Fig. 2 A. In

this case the force, which acts from the side efdhargeg, to the chargeg,, will

be written down:

— glgz V2
F,=- ch—=. 1.2
2 ATET? C (1.2)

We pass in Sistem 2, in which the chagg is fixed (Fig. 2 B). In this case, the

force, which acts on this charge from the sidéhefdhargeg,, can be written as

—_ 909 %
F,=—-—==ch—=. 1.3
Y 4mr? T cC (1.3)
As we see relationships (1.2) and (1.3) they gneeitlentical force, which does not
depend on value and sign of charges. Thus, thistdtelaw is not disrupted.

Let us examine an analogous example of thesanement of gravitational force,
which acts on the body, which is located on thetalklstation, when its antennas or
illuminators must look always in the direction betearth. For this starting it is not
enough to give station the speed, with which thetrdegal force will balance
gravitational force. In this case it is necessargnsure still and its rotation around
the axis, normal to the vector, which connectsligatevith the earth. The angular
velocity of this rotation must be equal to angualocity of its orbital motion. An
example of this Earth satellite is the moon, whosedition indicated is carried out

with the high accuracy and from the earth is alwagible its only one side.



Of force can be divided into two forms. Thadjent of scalar potential ensures
static (potential) forces, dynamic forces occurhwiite acceleration of the bodies,
which have mass. Gravitational force regardingateptial force. With the orbital
flight gravitational force, which acts on the bodypalanced by dynamic centrifugal
force. It is easy to measure gravitational foroe this it is necessary to have support
and spring balances (dynamometer). But what itddne, if should be determined

gravitational force, which acts on the body, whitocated on the orbital station?

Let us examine a question about how to acasmal direct measurement of the
force, which acts on the body, which is locatedhi@nspace station (Fig. 3).
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Fig. 3. Mission profile of space station.



In the station is located the sphere, whicimceons the bed of the spring
dynamometer (it is shown by square under the sphieiie assumed that the mass of
station is considerably more than the mass of gpher this state the sphere is
weightless and to the bed does not press dynamonieterder to accomplish a
direct measurement of gravitational force, whicksamn the sphere at the assigned
point of orbit, necessary, beginning from this pofa convert station into the inertial
system, which is moved rectilinearly and to stgprdtation. It is for this purpose
necessary to include jet engines. Main engineigidase must ensure thrust equal to
the weight of station and sphere at the assignetd pborbit, and pilot engines must
ensure the absence of its rotation around the @assing through the center of
sphere. In this case the sphere will remain atptiegious place, but it will press to

the bed of dynamometer with the force, the wounitstaveight.

2. Experimental confirmation of the dependence of the scalar potential
of chargeon itsrelative speed

The diagram of experiment is shown in Fig.6}.1hside the torus-shaped
conducting screen is placed the superconductivestanade from niobium.
When charge will appear inside the screen, a pateatifference will appear
between the internal and external screen. In tperaxent, as external screen
1, the yoke of transformer, made from transfornteels was used. On the
central rod of this yoke was located primary wirgdiwith 2, wound by
niobium-titanium wire, which contains 1860 turnsridis-shaped metal screen
3, made from copper, was located on the same rodisT4, made from
niobium, is located inside this screen. The outameter of niobium torus
composed 76 mm, and internal 49 mm. Transformerphaed in the tank of
helium cryostat and was cooled to the helium teatpee, in this case the
yoke of transformer and helium tank were groundéugk current was induced

during the introduction of direct current into th@imary winding of
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transformer in the superconductive torus, and weewtter fixed the
appearance between screen 3 and yoke of transf@rpetential difference
U . This means that the niobium torus, located insideen 3 during the
introduction into it of direct current ceases to dectrically neutral. The
constant value current in the superconductive ta&80 times exceeded the

current, introduced into the primary winding ofrtséormer.
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Fig. 4. Diagram of experiment with the superconnhectorus.
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Fig. 5. Dependence of a potential difference boontg screen 3 by the yoke
of transformer on the current, introduced intophenary winding of
transformer.



The dependence of a potential differehteon the current , introduced into

the primary winding of transformer, it is shownFig. 5.

The obtained values of a potential differenoegomparison with the case
of the superconductive wire winding, proved to basderably smaller, this
Is connected with the considerably smaller surfatcéorus, in comparison
with the surface of wire winding. The form of thepd&ndence of a potential
difference on the introduced current also stromffers. Quadratic section is
observed only in the very small initial sectiontoghe values of currents into
2 amperes, introduced into the primary winding.tlrer this dependence
becomes almost rectilinear with small angle of imation. It was not

observed moreover of stalling the indications etalometer in this case.

With which are connected such differenceshim behavior of a potential
difference in comparison with the wire version?he case of wire solenoid
the superconductive current is evenly distributedrdhe surface of wire and
reaches its critical value in all its sections afface simultaneously, with
which and is connected the simultaneous passadbeoéntire winding of
solenoid into the normal state, with the reachimghe wire of the critical

value of current.

In the case of torus the process of estahlstine superconductive current
on its surface occurs differently. That introducedo the direct current
superconducting torus is very unevenly distributedr its surface. Maximum
current densities occur on the internal surfacetarls, and they are
considerably less on the periphery. With this ismaxted the fact that the
internal surfaces of torus begin to convert to radrstate earlier than external.
The process of passing the torus into the nornadé siccurs in such a way
that with an increase of the current in the tonte the normal state pass the
first interior and normal phase begins to be mofredh the interior to the
external. Process lasts until entire torus pasgesthe normal state. But why

in this case up to the moment of passing the tmasthe normal state does
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not occur the discharge of current, as it takeseolm the case of wire
solenoid? This niobium is connected with the faett tthe superconductor of
the second kind, and it does not convert abrugtipdrmal state. It has the
sufficiently significant region of current densgjewith which it is in the
mixed state, when the Abrikosov vortices penetratgide the massive
conductor. The circumstance that the indicationsle¢trometer do not have a
discharge of indications, he indicates that theestgnductive torus is in the
mixed state, but the presence of the vortex ofsthactures in it, which also
present the superconductive currents, they le#ldetdact that the torus ceases
to be electrically neutral. From this it is possilbd draw the conclusion that
the vortices bear on themselves not only magnktic-Guanta, but still
electric charges. It is observed strong hysterdsdiss is connected with the
fact that the vortices, which penetrated into teptlds of the superconductor,
they are attached on the stacking faults, fallimg potential wells, that also

leads to hysteresis.

Thus, the results of the carried out experimen@mbiguously indicate the
dependence of scalar potential and magnitude oftiaege from their speed,
which was predicted still in the work [2-5] andgtexperimentally confirmed

in the works [6].

3. Electric pulse of space thermonuclear explosion

According to the programStarfish” USA exploded in space above
Pacific Ocean H-bomb. This event placed before stientific community
many questions. It is earlier into 1957 year futhNisbel laureate doctor Hans
Albrecht Bethe (Hans A. Bethe), being based on ttmeory of dipole
emission, predicted that with a similar explosionl ioe observed the

electromagnetic pulse (EMI), the strength of fieidwhich on the earth's
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surface will comprise not more than 100 V/m. Therefentire measuring
equipment, which had to record electromagneticatauhi, was disposed for
registering such tensions pour on. But with the l@esipn of bomb

discomfiture occurred, pour on the tension of eleal, beginning from the

epicentre of explosion, and further for the elorggabf more than 1000 km of
it reached several ten thousand volt per meteexctiid pulse had not only
very large amplitude, but also very short duratbarthe order of 50 ns. Since
doctor Bethe forecast did not justify, it was suhsmtly advanced a number

of the theories, intended to explain experimengshd

The greatest reputation obtained the thearwhich it is assumed that the
pulse shaping is obliged to the relativistic Compgébectrons, which the rigid
X-radiation knocks out from the molecules of airucB electrons
simultaneously with gamma-radiation move with tBlativistic speeds in the
direction of propagation of electromagnetic wateadsumes this model that
the process of the pulse shaping is not the prpdrexplosion itself, but is
the second effect, connected X-radiation it wité tact that knocks out from
the molecules of air Compton electrons. It follothat the pulse is extended
from the ionosphere into the lower layers of theagphere, and its field
higher than ionosphere, directly in space its@iéytbe absent from it. But, if
we with the aid of the theories examined even sanvgbossible explain the
presence of electrical pour on in the visibilityga of explosion, then the fact
of strong ionospheric disturbances at large digsnitom the explosion,
which it accompanied, to explain difficultly. Thuafter explosion in the
course of several ten minutes there is no radionwanncation with Japan and
Australia, and even at a distance into 3200 kmrofnfthe epicentre of
explosion were fixed ionospheric disturbances, Wwiseveral times exceeded
those, which are caused by the most powerful s@ikes. Explosion
influenced also the automatic spacecraft. Threelldéas were immediately

disabled. The charged particles, which were appeasea result explosion,
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were seized by the magnetosphere of the Earth, resut of which their
concentration in the artificial Earth radiation toglincreased by 2-3 orders.
The action of radiation belts led to the very raghgdjradation of solar batteries
and electronics in seven more satellites, includimghe first commercial
telecommunication satellite Tele-Star. On the whetplosion derived from
system third of the automatic spacecraft, whichenssing found in low orbits

at the moment of explosion.

With the explosion of nuclear charge accordinthtoprogram Program K”,

which was realized into the USSR, the radio comication and the radar
installations were also blocked at a distance @01Km of. As a result these
tests it was established that the high-altitude learc explosions are
accompanied by the emission of the powerful puiskich considerably
exceeds in the amplitude the value of the pulsésiwbiccurs with the surface
explosions of the same power. It was discoveredt, ithe registration of the
consequences of space nuclear explosion was posaibthe large (to 10

thousand kilometers) distances from the point gfaot.

From the point of view of the existing conceptsclafssical electrodynamics
Compton models cause serious questions. For examwblg all Compton

electrons must move cophasal with the front of ganrnadiation with the

relativistic speed. In Compton electrons the v&jocrector has spatial
distribution, in connection with this it is not @iisle to obtain such short of
the pulse rise, as it takes place in actuality.tHa electrodynamics such
mechanisms, which give the possibility to obtaie @ingle-pole pulse of
electric field without the three-dimensional sepiaraof charges in this place
theoretically be absent. But in the pulse rise timleich is calculated by tens
of nanoseconds, to obtain the three-dimensionara@pn of charges, which
will ensure the field strength obtained during gxperiment, it is impossible.
Compton ionization itself leaves entire system awimle of electrically

neutral. In addition to this, the ionosphere does mve sharp boundary;
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therefore its ionization by X-radiation will passadually in proportion to the
advance of the wave of emission, which will leadai® increase in the

duration of terminal impulse up to several milliseds.

Is known that the problem of this phenomenibengpted together with his
students to solve and academician Zeldovich [7]weéieer, in the existing
sources there is no information about the fact thablved this problem.
Consequently, the everything indicates that witthie framework existing
classical electrodynamics the results, obtainetl Wié tests according to the
program ‘Starfish” ofand ‘Program K” cannot be explained thus far.

In what does consist the danger of the fotecasich does give the model
of Compton electrons? Problem in the fact that tmgdel excludes the
possibility of the presence pour on pulse in spdte let us assume that
indicated model is accurate, and, relying on ihake past for the predictions
of doctor Bethe, will be produced sequential nuclegplosion in space,
which will put out of action a large quantity oftslites. Moreover this
explosion can be both the planned and realizetefoorist purposes. Then be

justified already is late.

Let us undertake the attempt, using a conakegtalar- vector potential, to
explain obtained experimental data, and let us alsow that with the
explosion of nuclear charge in space, there thee ot fields of
electromagnetic pulse (EMI), but pulse electriddiée (IEF), in which the
magnetic field is absent. The fields IEF in spaa@iing much more significant
maghnitudes, than in the atmosphere and on the'sattiace.

according to the estimations at the initial momaithermonuclear explosion
the temperature of plasmoid can reach several kdndhllion degrees. At
such temperatures the electron gas of plasma i®rdinated to the
distribution of Boltzmann. Let us assume that #magerature of the plasmoid

at the initial moment formed with the explosion qmses ~ 18 K, and the
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total weight of bomb and head part of the rockeadenfrom metal with the
average electron density ~5x of4®f 1/snf, composes 1000 kg. Genegl
guantity of free electrons in the formed plasma,tlo® assumption that all
atoms will be singly ionized with the specific wisigf the metal ~ of 8 g/cin
, will comprise ~ 5x18 . The most probable electron velocity at the

temperature indicated let us determine from thaticship:

wherek, - Boltzmann constant, anah- mass of electron.

Now, using Eq.(1.1) for enumerating the increase scalar -veptbential

2
L .V :
and taking into account only terms of the expansiefy, we obtain
C

Nek T

Ag [1l————,
/ A7 ,rmc’

(3.1)

where €- electron charge, and - distance from the burst center to the
observation point. We determine from the formula tension of radial

electric field, which corresponds to this increamsthe potential:

Nek T A
R @2)
4rE, "'MC” A7E,r
where
Aq = Nek, T (3.3)

mc
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is an equivalent charge of explosion. By this valtes necessary to
understand exceeding the charge of electron gasomparison with its

equilibrium value in the metal.

One should say that with the warming-up ofpila the ions also acquire
additional speed, however, since their mass coraitiemore than the mass

of electrons, increase in their charges can begisded.

In accordance with Eq(3.2) the tension of radial electric field in the
epicentre of explosion with the assigned above rparars will compose ~
7x10 V/m. Certainly, are unknown neither the preciséigh of the
temperature of plasmoid nor mass of bomb and laweticle, in which it
undermine nor materials, from which are preparedahelements. Correcting
these data, it is possible sufficiently simply totaon values pour on those
being approaching experimental values. With resmiutof this question

should be considered also the screening effetteoionosphere.

Let us first examine the case, when the iohespis absent (Fig. 6). For
simplification in the task we will consider thattideally conducting limitless
plane represents by the earth's surface. The colati allocation problem

pour on for the charge, which is been located alibigeplane, well known

[1].

——N—>,

Fig. 6. Negative charge above the limitless condggtlane.
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The horizontal component of electric field dw tsurface of this plane is

equal to zero, and normal component is equal:

_ 1 74y
_27750( 3

z° + x2)2

E[I

where (- magnitude of the charge&; shortest distance from the charge to the

plane, X- distance against the observation points to thet @b intersection of

vertical line, lowered from the point, where isdbed charge, to plane itself.

Lower than conducting plane electric fieldsdiesent. This configuration
pour on connected with the fact that charge, wischeen located above the
conducting plane, it induces in it such surfacesdgnof charges, which
completely compensates horizontal and vertical aormapt of the electric
field of charge in the conducting plane and lowent it. The dependence of

the area charge from the coordinatean be determined from Eqg.

_ _ 1 zg
o(X)=&E, = 277(22 ) Xz)g :

(3.4)

if we integrateg(X) with respect to the coordinate, then we will obtain

magnitude of the charge, which is been located altloe conducting plane. In

such a way as not to pass the electric fields efdhargeq through the

conducting plane, in it must be contained a quamtitfree charges, which

give summary charge not less than the cha@jgéet us examine from these

positions the screening effect of the ionospheig (.
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Fig. 7. Negative charge above the earth's surfattetiae presence of the

lonosphere.

If charge will appear at the indicated in figeire point, thus it will gather
under itself the existing in the ionosphere freargbhs of opposite sign for
compensating those pour on, which it creates iHatvever, if a quantity of
free positive charges in the ionosphere will bes Iéisan first, which is
necessary for the complete compensation for thevalgmt charge of
explosion, then its fields will penetrate througk tonosphere. In this case the
penetrated fields, in view of the screening eftddhe ionosphere, can be less
than the field above it. Entire this picture candascribed only qualitatively,
because are accurately known neither thickneskeoianosphere nor degree

of its ionization on the height.

The sphericity of the ionosphere also supeosep its special features on
the process of the appearance of the compensatirigce charges. This

process is depicted in Fig. 8.
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lonosphere

Fig. 8. Negative charge above the earth's surfattetiae presence of the

lonosphere.

The tendency of the emergent charge to gathader itself the
compensating charges will lead to the longitudipalarization of the
substantial part of the ionosphere. The compergaisitive chargex will be
located in the ionosphere directly in the straigistbility under the charge
and here them it will be in the surplus, while beydhe line-of-sight ranges
in the surplus they will be negative charges. Antire system charge - the
lonosphere - the earth will obtain additional dgahoment. The distribution
of induced charge in the ionosphere will dependtan height, at which is
located the charge, and also from the positiorhefdun with respect to the
charge, since the degree of ionization of the iphese depends on its

position.
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With the nuclear explosion is synchronous Wit electrical radial fields,
which are moved from the plasmoid with the speetgbit, moves the front
of X-radiation. This emission will ionize the atnpbere, increasing its
conductivity, while this will, in turn, increasedlshielding functions of the
atmosphere from the penetration into it of the @sl®f the subsequent
explosions, if such arise. Furthermore, since tlegahve potential of
plasmoid at the initial moment of the explosiorvefy large, from the cluster
will be temporarily rejected some quantity of eteas, which also after a
certain time will fall into the ionosphere. The {ar neutralization of the
electrons, which fell into the ionosphere, will accwhen the positive ions of
plasmoid will also reach the ionosphere. But this s@ncern only those ions,
the radial component of speed of which was diredtedhe side of the
lonosphere. The same electrons and ions, whosal radmponent was
directed to the side from it, will leave the limdéthe earth's gravity and they
will present the similarity of that solar wind, whiis the consequence of the
evaporation of the solar corona or flashes on ther surface. Those complex
processes, which accompany nuclear explosion, mewoaly schematically
outlined, and is in prospect still extensive wook, the recreation of these
processes for the actual conditions. It is obvithad to make this is possible

only numerical methods.

The model examined speaks, that nuclear explosill lead not only to
the appearance IEF in the zone of straight vigihilbut also to the global
lonospheric disturbance. It is known that the esios according to the
program ‘Starfish” and according to the progranfProgram K” led to the
presence of large interferences with radio-techrand radar systems at large
distances from the epicentre of explosion. Cenaitthe electric fields in
space, generated by this explosion, have very aes and present the

major threat for the automatic spacecratft.
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Now let us return to the horizontal componainélectrical pour on on the
earth's surface, generated with the explosiors linderstandable that these
fields represent the tangential component of rgoalr on, that go from the
point of explosion. Specifically, these fields catlse compensating currents,
which create the compensating surface charges.possible to calculate the
order of the summed currents, which will have radigectivity with respect
to the epicentre of explosion. For this let us gl@te summary compensating
grain surface on the earth's surface, which mugoitmed with the explosion
of nuclear charge. This charge is equal to thegeharf plasmoid with the

opposite sign of
q=47E,r’E.

After conducting calculations according to thisnimiia, on the basis of the
actually measured vertical tensions of electricalrpon in the epicentre of
explosion (5.2x10 V/m), with the distance to the explosion of 400 &hwe
obtain the charge ~ 10coulomb. However, the value of charge, calculated
according to formula (3.3) they will compose ~ 1@% coulomb. This
divergence, as it is already said, can be connewitixdthe screening effect of
the ionosphere. If the building-up of electric diek is ~ 50 ns, then the
summed current, directed toward the epicentre pfosion, must compose ~
10'% A. Certainly, this number is somewhat overstatégcause the
compensating charges are attracted not to one,pwainich is been the
epicentre of explosion, but to the sufficiently endive region in its
environment. But even if this value decreased stvarders, previous the
strength of compensating currents will be verydaigis now understandable,
why on Oahu island, that is been located at amistaf 1300 km of from the
epicentre of explosion, burnt 300 street lamps, a@ar Dzheskazgan in the
air telephone line with the extent 570 km of artise currents ~ 2.5 KA,
which burnt in it all safety fuses. Even to the powable by extent is more

than 1000 km of, which connects Almaata and Akmalag the having
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armored screen from lead, braiding from the stapét and located on the
depth 0.8 m of, such focusings arose, that opertitedautomata, after
opening from the cable power station. Certainlye thulse of tangential
currents, although the less significant than onethh's surface, will be also

in the ionosphere, which will lead to its disturbaron global scales.

Entire process of formation IEF with the exgptm of charge in space can
be described as follows. At the moment of explosiorthe time of the
detonation of nuclear charge, which lasts seveamoseconds, is formed
dense plasmoid with the temperature in severalateh even hundreds of
millions of degrees. This cluster generates the gl gamma emission,
which is extended in different directions from ttlester with the speed of
light. Simultaneously is generated the radial electield, which also is
extended in the radial direction from the clustéghwhe speed of light. Radial
electric fields IEF and gamma-radiation reach tm@sphere simultaneously.
During its further motion to the side of the earthurface, if explosive force
for this it is sufficient, X-radiation begins tonize and the layers of the
atmosphere, which are been located lower tharoth@sphere. The process of
the ionization of upper air and the penetrationthem of radial electric field
will simultaneously occur. In the ionized layersedio the presence of radial
electric field will arise the radial currents, whiwill lead to the stratification
of charges and to the vertical polarization of agrtohg layers. The processes
of the polarization of the atmosphere will lastragch time, as will exist
radial field, and also conductivity of ionized &ince the ionosphere will not
be able to ensure the charge, necessary for thpletmcompensation for the
radial field of plasmoid, these fields, althoughhe weakened form, they will
continue to be extended in the direction of thehémrsurface, and electric
fields will create powerful radial currents. Theopess of propagation of X-
radiation and radial pour on through the ionosphiersvill lead to its

additional ionization and polarization, and alsdhte appearance of a pulse of
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tangential currents. The pulse of tangential cusren the ionosphere will
apply to distances considerably greater than thibility range of explosion,

which will lead to the global ionospheric disturbas.

Up to that moment, when the flow of rigid gamemission and ionization
of atmosphere cease, the part of the atmosphen&etb lower than the
existing boundary of the ionosphere, will ceaseb& conductor, and is,
therefore, the three-dimensional divided chargdlsprnove to be closed in it.
The electrons closed in the atmosphere will as rbetveate some static
potential difference, which will slowly relax toghextent of the presence of
the residual conductivity of the atmosphere. It wdtiobe noted that the
polarity of this field will be opposite to the paolky of initial IEF, that also is
observed in actuality. This means that the radedtac field, observed on the
earth's surface, will be first directed from thetleadoward the epicentre of

explosion, but at some moment of time it will charitg polarity.

Becomes clear and that, why after space nuebgalosion an even longer
time is observed the residual glow of the atmosphander the point of
impact. This glow is obliged to those electronsjohbduring the first stage
development IEF were displaced of the ionosphetie time denser layers of
the atmosphere, and then, after the terminatidhefonized effect of gamma
emission, they remained closed in the little comidgc atmosphere,

continuing to ionize it.

Thus, the appearance IEF with the nuclearoskph are the properties of
explosion itself, but not second phenomena. Itp@nes and characteristics
can be explained within the framework to the cohcebp scalar- vector
potential. Studying topology IEF on the earth'dae, it is possible to judge
also the subsequent processes of polarization apblatization of the
lonosphere, atmosphere and earth's surface. With etkplosion in the
atmosphere very process of formation IEF and iteld@ment are connected

with the presence of the atmosphere, and alsodprissence of conductivity
21



on the earth's surface and this will also supersepiis special features on
shaping pour on IEF. With the explosions in immagligroximity from the
earth's surface the equivalent charge of the clafudxplosion will see its
mirror reflection under the earth's surface, fogriine electric dipole. For this
reason the region of propagation pour on IEF it el strongly reduced, since

the fields of dipole diminish according to the aulaw.

Now should be made one observation aproposteah itself the
electromagnetic pulse EMI, utilized in the literaagurces. From this name
should be excluded the word magnetic, since thmcgas presents the
propagation only of radial electrical pour on, andhis case magnetic fields
be absent. It is another matter that electric $ietdn direct currents in the
conducting environments, and these currents wilegate magnetic fields, but

this already second phenomenon.

Would seem, everything very well convergesyéwer, there is one basic
problem, which is not thus far examined, it consegnergy balance with the
explosion. If we consider that one ton of trotyleiguivalent 4.6x10J, then
with the explosion of bomb with the TNT equivalehd Mt. are separated
6.44 x10° J. If we consider that the time of detonationdgsa to 50 ns, then
explosive force composes ~1.3%10V. Let us say for an example that the
power of the radiation of the Sun of ~3.9%5%0/. Let us examine a question,

where how, in so short a time, can be the intaaated with this explosion.

In accordance with Stephan equation Boltzntaemower, radiated by the
heated surface, is proportional to the fourth degfats temperature:

P=0gsT’,

whereg =5.67[10°

25 - the Stefan-Bolzman constant, agdarea of
M

radiating surface.
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If we take the initial temperature of the ptasd ~1G K, then with its
initial diameter 1 m (in this case the surface areeluster it is ~3 1) entire
explosive energy will be radiated in the time ~0s4 But if we take the initial
temperature ~IQthen this time will be already ~ 400 ns. Thuse should
assume that the initial temperature of plasmoidbéolocated somewhere
between the undertaken values. Wavelength, on whidhbe radiated a

maximum quantity of energy, is determined by the Vaiv

_0,28975 cu
makc T K‘ )

If we substitute here the value of the temmea5x1(3 K, then we will
obtain the wavelength on the order 6 A, which cpomds to rigid X-
radiation. Its temperature will begin to fall ingmortion to cooling cluster and

A will begin to be shifted into the visible parttbke spectrum.

Makc

But the mechanism of losses examined is ndy. c8ince with the
temperature of cluster are unambiguously connedtedelectric fields,
immediately after detonation they will be maximum@nd then with a
temperature drop of cluster they will begin to @ase proportional to
temperature. However, the energy, necessary fardreation, will fall not as

rapidly as energy necessary for creating the Xatamh.

Appears one additional important question &behich a quantity of
electrons it will leave plasmoid. In order to answte let us examine the
condition of the electricneutral of plasma. At thmbment when metal is
converted into the plasma, occurs not only the ggesef substance from one
state of aggregation to another, but also changes statistics of the
description of electron gas. In the solid stat¢igteian Fermi-Dirac's this,
while in the state of plasma - statistician Boltmma this. When electron gas
was located in the steadfast conductor, then instae of electricneutral to
each ion it was fallen along one free electron.usetletermine from the point
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of view of the concept of scalar- vector potentiahat relationship must be
observed between the electrons and the ions irpld®ma so that it would
also remain electrically neutral. Before solid beaeaplasma, the electron
density and ions was identical and, therefore, ghsolute values of their

charges were equal
eN, = eN,

After the transformation of substance into the mlasgeneral equivalent
electron charge increased, to the value, deternbgdel. (3.3), and in ions it
remained practically before. Now already for obsegvthe electricneutral

must be observed the relationship:

Neu) (1+ k”“—Tj =N,
m.¢

where ofNe(m)— equilibrium quantity of electrons in the plasma.

Is evident that this equilibrium quantity iss¢ than to the passage of
substance into the state of plasma. Difference csep

AN=N |[1-—= |, (3.5)

For example, at a temperature 21ife value, which stands in the brackets,
will compose approximately 0.13. This means thattle temperature
indicated, for retaining of the electricneutral gasma, 13% a total initial
guantity of electrons had to it leave. We will ctiis effect the effect of
temporarily excess electrons. Word “are tempordrilysed by in the sense
that temporary they appear as long as plasma idrhtitis connection clear to
become that, from where, for example, on the sarfaL the sun appear
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powerful magnetic fields, especially when at it @@pspots. These fields are
induced by those currents, which overflow betwdsa riegions of plasma,

which have a different temperature.

We in sufficient detail examined the behawbithe static charge above
the conducting plane. But in actuality there is aatatic charge, but a charge,
which lives only several hundred nanoseconds. theorigin of coordinates

is located the charg®(t), depending on time, then the electric fields, méa

by it in the surrounding space, can be found fram E

Q(t)(t—(r:]
#(r.1) = , 36)

ATEY

twhich correspond the being late longitudinal eledtelds:

Q(t)(t—gj
E(r,t)= : (3.7)

47T ?

In accordance with relationships (3.6, 3.7) therslned charge generates so
short-term a pulse of longitudinal electrical paur, which in the space are
extended with the speed of light and is formed gpkerical layer, whose
thickness is equal to the lifetime of charge, npligd by the speed of light. If
we consider that for our case the time of life barge composes the half-
width of pulse IEF (somewhere about 100 ns), tihenthickness of this layer

will be about 30 m.

As was already said, analyzing the topologypuste IEF, it is possible to
judge about the temperature of plasma and the gpseseof proceeding in it.
This method can be used also for diagnostics adrditrms of plasma. For

plasma itself there is no difference whatever inwhat form of its energy
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they ignite, is important only quantity of free el®ns, i.e., the degree of
lonization, which depends on the final temperatfrglasma.

Laser warming is considered as the promisinghateof its warming for
realizing of thermonuclear fusion. In this caseghmples under investigation
undergo the action of powerful laser pulse. Modeshort time is converted
into the high-temperature plasma, i.e., there isedain similarity of the
behavior of plasma with the nuclear explosion. fh@se purposes it suffices
to surround sample under investigation by two cetidg screens and to
connect between them high-speed oscillograph Wwethhigh input resistance.
External screen in this case should be groundedth&tmoment of the
warming-up of plasma will arise IEF. Moreover a gtal difference
between the screens will arise much earlier than ntfaterial particles of
plasma they will reach the walls of the first secreStudying the topology of
the recorded pulse, it is possible to judge theptaary energy processes of
the warming-up of plasma. It is not difficult tolcalate the expected potential
difference between the screens depending on theetature and quantities of

free charge carriers. After using relationship$)3and (3.7), for the case,

whenk, T < m¢ we obtain:

U = NekgT(i_i}

_477£0mc2 > 17

wherer, andr,- radius of external and internal screens respelgtiand N -

guantity of free electrons in the heated plasma.

The fact of the presence of excess electrbosild be considered, also,
with realizing of controlled thermonuclear fusiosince this phenomenon

must influence also the stability of plasma withwtarming.

It should be noted that despite the fact thatlear explosions are studied

already sufficiently long ago, however, until nowgt all components of the
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development of this process obtained its explanatuch processes include

the so-called cable tricks (rope of trick).

In Fig. 9 and Fig. 10 are represented theqmraphs of such it is special
effect. These photographs removed American phopbgraHarold Edgerton
by automatic camera, which is been located attartis of 11.2 km of from

the epicentre of explosion with the periodicitysofvey 100 ms.

Fig. 9. Initial phase of the development of thaudo@f explosion.

In Fig. 9 is presented the initial phase of theeligpment of the cloud of the
explosion of charge, located on the metallic toweh the stretchings from
the wire cables. Already it is evident on the alifphase of explosion that in

the upper part of the cloud of explosion are tls@aous formations.

The same shafts is especially well visiblethe upper photograph (Fig.
10). Towers in this photograph already barely maaed, but it is evident
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that the shaft of large diameter, which exits te #arth, pierces it. Smaller
two shafts are extended in the direction of thetslring ropes.

In the photographs is evident that the diameteshaft grows with an
increase in the volume of the cloud of explosiogpétially good this is
evident in the lower photograph Fig. 10, when tloaid of explosion already
touched the earth. The shaft, located in the low#rside of the cloud of
explosion, which exits to the earth, has alreadyswterably larger diameter,

than in the upper photograph.

Fig. 10. Subsequent phases of the developmenedfidiud of explosion.
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This phenomenon attempt to explain by the that powerful gamma-
radiation of the cloud of explosion melts ropesnwating them into the
plasma. But this idea is not very productive, sitieeropes of stretchings go
practically in parallel to light rays; thereforeethcannot be heated strongly by

emission.

Is certain that the ropes and tower are ggiéllements for the appearance
of shafts, it is clearly evident in upper Fig. Moreover, this photograph
finally removes version about the fact that theesomnite by the emission of
the cloud of explosion. It is evident in the photggh that the luminosity of
shafts is higher than in cloud itself, and mearmsr ttemperature also higher.
But, if they ignite by the emission of cloud itsethen their temperature
cannot be higher than its temperature. Consequentlgt be some additional

sources of the warming-up of ropes.

Even the more impressive photograph of then&dion of the cloud of

explosion and shafts is shown in Fig. 11.

Fig. 11. Cloud species of explosion after 1 msrdfte detonation of nuclear

charge.
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Therefore follows to assume that the warmihgppes it is connected with
the advent of the equivalent charge of the exphgswshich as along the
lightning conductor departs through the ropes &darth, ignite them. Since
the part of the rope closest to the plasmoid iselstspecific resistance in this
part is more than in the remaining parts of theerdfherefore a basic voltage
drop will precisely fall in this section, and, teére, and to be melted it will
begin from this place. Moreover, those sectionsgagfe and tower itself,
which are converted into the plasma, also add squommtity of excess
electrons, which must be somewhere rejected. Ttverehis phenomenon is
connected with the appearance of the equivalentgehaf the explosion,

which through the ropes and tower departs to thi.ea

The appearance of the induced equivalent charg&plosion, and it, is as
shown higher, it has very high value, it will melot only the ropes of
stretchings and tower. Very high currents will beluced on the earth's
surface radial with respect to the epicentre ofl@sipn, and also in the
conducting elements of those located above thé'satirface and buried into
the earth, which presents the specific danger wigh ground-based or air

nuclear explosion.
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