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1. Preface/I ntroduction

It is very well known how to calculate the magnetffect. The transformations in other referenceesys
also can be explained very well with the specikdtiaty.

But how does the magnetic effect arise?

Although it is obvious that the magnetic effectisnected with the electrical effect it cannot be
recognized how this connection takes place.

I have found a very simple and new way to desaibi® explain the emergence of the magnetic effect.
To this, | need only and alone the electrical éffediich is regarded as given. The constancy ofie=d
of light [1] is presupposed.

The electrical field leaves its charge with theezpef light (C ). If one generalizes this, then one can
represent the field with the velocity with whicHétves its charge. From this simple approach the
magnetic effect arises obviously and mandatorily.

But, of course, there are still some additionalditions which have to be examined more exactly...
To prevent wrong expectations: In this work hermxplain only the emergence of the magnetic effect
dependence of the observer. Hence the magnetit sffh stays velocity dependent. The transforomagi
into other inertial systems are carried out justmadly with the special relativity.

2. Thestrength and the direction of the electrical field

The electrical field of an electrical charge Q kesthis charge with the velociy. This can be
understood as if the electrical field is producadsgs) continuously (permanent) newly at the ptddbe
charge.

The electrical field has an effect on charges fyree. The strength and the direction of this falepend
on the electrical field. Having this dynamic efféaf the force) means that the field transfers gynéo
charges. The field has an energy-density correspgnd its field-strength.

The fieId-strength/V (effect-strength) - said more exactly: the strerayid the
direction of the fieldat its emergencéat the place of the charge Q) - can be
represented bg (therefore by the velocity, with which the fiekblves of Q).

(Figure 1)
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So, here, the strength and the direction of tHd fi€a charge are represented
at every point of the field by the velocity with igh the field leaves at its Figure 1




beginning its charge. (Of course, the strengttheffield depends on the distance to the charge Mith
If this is so, then, of course, the veloc\f)s, with which the field producing charge Q moves sirtoe

taken into account too. When the charge Q movéds tivé veIocity\7Q, then the strength and the
direction, that is the effect of the fielkﬂ(), of this charge must change in this representdtare by\7Q.
Said more exactly: IV and€ shall point in the same direction, then thlJQ must be taken for the

change oW since€ leaves Q. (Of course, the actual effect-directiepends on the signs of the charges

which are just interacting with each other. - Tis fhter more.)
The connections are represented in Figure 2: ¢

If \7Q andC point in the same direction, then the field leaites

charge more slowly, and therefore it has a smatffect (VV).
If \7Q andC point in opposite directions then the effldt gets

correspondingly bigger. w C IVQ )W
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Vertically to\,, the anglep results between the propagation- c Q Q
direction of the field (which propagates with and its effect-

~ V,
direction (direction oMW). It is: ¢ = arctan—.
c

2.1 Quanta c
But the strength and the direction of the effectheffield of a W

charge imot allowed to change due to the velod& of the charge. YV-V,
The problem is solved, if one assumes that theredatfield is Figure 2

guantized [2].
The quanta of the field are emitted evenly in &éctions, and in the same intervals.

At first we look at the direction parallel NZQ:
If \7Q andC point in the same direction then the emitted quamné closer together. Simultaneously the

effect W of every guantum becomes smaller in the same mzaSa, the number of the quanta per
distance (that is the density) increases M&hand at the same time their effect-strength deeseadth

\7Q. This compensates each other exactly.
The analogue is valid, N7Q and C point in opposite directions. Then the numberhef quanta per

distance (that is the density) decreases Wghand their strength increases w\fg This compensates

each other exactly too.
So, the field-strength (which corresponds to thergyrdensity of the field) doesn't change in thedtion

of \7Q. Only the quantization of the field changes.

Said differently: the normal electrical effect remsaunchanged.

We are looking at the direction vertical‘t@ now:

The density of the quanta of the electrical fiebetsh't change here. But, instead, the directidgheoéffect
changes. Here we have the angleetween the effedV and the propagation-direction (with) of the



field. This angle is not compensated by anything)iamaturally part of the field of a charge Q whic
moves With\7Q.

Since we havé7Q [ C, the effect-strength doesn't change in the divaadf C . But, an additional effect

arises in the direction d?Q. The meaning of this additional effect in the difen of \7Q is an important
component of this work and will get clear in thetifier course.

2.2 Tension condition

To be able to imagine the connections better, fieetestrength and the effect-direction of the gaaof
the electrical field can be explained also as fedlo

When a point of the field leaves the charge, a kihtnsion condition arises due to the distanciehvh
arises between the field-point and the charge.l@ihger the distance between the field-point and the

charge is, all the bigger the tension is also. Sthe field is quantized, after the tifdd, a new field-
point must be taken - which leaves the charge vetridh builds up the tension once more. So, one can
assign a (one-dimensional) length to a quanturhegtectrical field. Fol<7Q =0 this length is

AS, =At,* c. In general we haveAS = At * (6 +\7Q).

The biggerAS is, all the bigger the tension is also. The quaithe electrical field always move with

C . So, the biggeAS s, all the bigger the time is which passes wsudh a quantum has passed a point
on which it has an effect, too. On the other haine,number of the quanta which can act (have atgff
on this point (some other charge) gets all the lemtie biggerAS becomes. This compensates each
other exactly. The bigger the tension of a quandfithe electrical field is, all the longer it ima, and all
the longer it takes until it has acted. One cargimathis effect of the quantum of the electriéeld on a
charge also as an "absorption” - the larger itgtlers, the longer its absorption takes, too.

In an analogous way an additional tension conditiso arises vertically ta , if \7Q is vertically toC ; or
if a C which is vertically to\7Q is considered. (Of course, it is the same, if mponent of\7Q which is

vertically on C is considered.) Here, a resulting eff¥dt arises which has the angieo C.
Summarizing, it can be said that the field-stremfgtesn'tchange bﬂQ in the direction ofC, and that the

angleg arises betweeW and¢, if \7Q has a vertical component @an

(Smaller guanta have leseergyand have instead a greater density (one coulthsagvery quantum has
a smaller field-strength but that there are morthein). Altogether, thetrengthof the field remains the
same. So it has the same total energy.)

Extra note: In case the field isn't quantized (Whiteans that it can be regarded as homogeneous) one
gets a compression or stretching of the field-gftlein or contrary to the direction &Q. This could be

relevant for greater charge accumulations whichertogether with grate speed. This isn't relevanttfe
considerations to be made here, however. Herg pitimarily all about the angtg

In the following, special attention will be given the meaning which the angle$as when the field has
an effect on a charge.

An important note: of course, the veloc\fx depends on the observer. This meansd¢hdgpends on the
observer too. The transformation in other referesystems is simply carried out via the specialtigts.



This seems a little surprising from the everydawiif one could visualize the angpe then two
different observers could see respectively diffeemgles ¢) for the same electrical field. Their
observations, regarding the angle, wouldn't maeith differences are already known from the thebry
special relativity. In the end they all arise fréime constancy of the speed of light. For the apgtds
exactly so. The speed of light shall be constarg beo, of course. Actually, the constancy of theesl of

light is one of the most important prerequisitestfids concept here. The veIocith2 doesn't influence

the C. Since\7Q depends on the observer abddoesn'tp changes inevitably.
3. Anti-field

Because of the anglge the effect-direction\(V) of the field changes in respect to its propagatio
direction (with C). An effect vertical toC arises. But this can not be.

The problem is solved very simply, if one assunhas, tadditionally to the field, an anti-field arisehile
the field acts (has an effect) on a charge. Saicragactly: to every field-quantum an anti-quantum
arises.

What is that anti-field?

The anti-field is a field that acts exactly in thgposite direction to the field. In addition, isalmoves
exactly in the opposite direction. The anti-fielaksithe same field-strength as the field. The andlas
the same amount, but itrieflected which corresponds to the fact that the anti-fieloives in the opposite
direction to the field.

When the field acts on a charge E, then the agiti-fairises at this charge. Both the field and titefeeld
have an effect on the charge E. The anti-field exéstly in the opposite direction to the fieldycs it
also moves in the opposite direction, it finallggulting) acts in the same direction as the field.

So, the effect of the field on a charge consistisvofcomponents: the one of the field and the driibe
anti-field.

Said more exactly: To every field-quantum an antgtum arises at E. The effects of the quantunoénd
the anti-quantum add up to the overall-effect. @h8-quantum of the electrical field absolutely
corresponds to an anti-particle [3]. The energycWtihe field transfers to the charge is the addlitibthe
energy of the field plus the energy of the antidfj@r of the energy of the quantum plus the enefghe
anti-quantum. So, the energy of the anti-fieldlisady existing in the energy of the field.

Remark: One can imagine the creation of the aelitfalso as a kind of reflection of the field frahe
charge (E). If the effect of the field correspotasn absorption, then the reflection correspondmt
emission. The emission corresponds to a repulsidrttzerefore acts in the same direction as thénalig
field. However, this comparison doesn't always waekticularly well.

If, now, we represent the effect of the field ot field-quanta by again, and if we represent the
effect of the anti-field or of the anti-quanta logjly by C'= —C then the overall—eﬁeng of the
electrical field on a resting charge ¥4(=0), when¢ =0, is W, =¢ - (-C") = 2*|c|.

This is the normal electrical effect between twstirey charges. It always consists of the effectihef
field and of the anti-field, in principle.

We now will look at the case that # O, with \7E =0. This is represented in Figure 3.
The effect of W in the direction ofc is VV,, =€, and the effect ofV vertically to € is VVD = —\7Q.
We also get correspondinglW; = ~¢' =¢ andW, = —(-V,) = +V,,.

This meansW,, andW, abolish each other, while we gét, +W, = 2*|c|.
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Additionally, the two components

parallel toC of the field and of the anti-field yield exactlyet normal electrical effect.

Until now we have haN7E =0. When the charge E, on which a field has an gffaoves with the
velocity \7E (\7E # 0), then a magnetic effect arises, if a\gg # 0, therefore ifg # 0. In the following

I will show how the magnetic effect arises frc)?@ ande.
4. The magnetic effect

We remember: At the creation of the field of a ¢gea® the velocity)x7Q of the charge had to be taken into
account. The effedV of the field is represented bzb andcC.

In an analogous way the veIocNXé of the charge E, on which the field has an effalst) must be taken

into account.
At this it is of decisive importance to pay attentito the correct application of the signs.
Another important point is the quantization of gffect of the field on the charge.

4.1 Parallel velocities
We want to approach gradually to the conditionstHiis purpose we look at first at a simple case: th

field producing charge Q, which moves w\fg # 0, and the charge E, on which the field has an effec

and which moves witl’v7E # 0, move on the same straight line. This can be seEigure 4.

4.1.1Signs (C_>ZVQ) -V,
We have already seen that the effect (or the 8&length) of the > >
field of Q doesn't change b}Q in the direction 01\7Q. Only the Wi
o *——> -«

quantization changes. Q V, ¢ (oW V.
So, in the direction 0Y7Q the effectW of the field can be v -

_ TR
represented bg . (W, =C) Figure 4 W

In a corresponding way the effadt’ of the anti-field can be
represented by C' since the field and the anti-field act exactly &tustrong. Wé £ —C') (Remember:
¢’ points in the opposite direction t, but the anti-field acts in the opposite directiorthe field. For

this reason the "-" is necessary in frontcof)
Very analogous to this that the field changeé7gyat its emergence on Q, now the effect of the figlde

shall change by/. , too.
The effect of the field on E changes‘ﬁy in the following way:



When E moves towards Q, which means ﬁElaand\7E point in opposite directions, then the effect
extends by the amount & since here E moves towards the field. WigeandV, point in the same
direction, then the effect reduces by the amour\onfsince here E runs away from the field.

So we get:

WE =C+ (_\75)

WE = =€+ (V) = ~(-C +(-Ve))

Therefore:W, +W; =C -V, +C+V, =2*C

We recognize here that the effect-changes whi(s}eduyVE at the field and at the anti-field abolish each
other exactly. Exactly the normal electrical effagses resulting. (In this simple case descriteré .l

4.1.2 Quanta
How does it behave with the quanta?

We had noticed that the quantization of the fiedgehds or\7Q. A (one-dimensional) lengthS had
been assigned to every quantum. Txfe moves with the speed. The time, which E needs to pass
through AS, changes by7E, of course (in Figure 4, it gets smaller). Consezjly, one could think now

that the number of the quanta which have an effed changes bVE. But this isn't so.

Here it is necessary to take the following intoaet: a quantum is defined by its effect or byeitergy-
transfer. But the effect of a quantum always caa®ifthe addition of the effects of the quantpinms that
one of the anti-quantum. The anti-quantum in tuoves in an opposite direction to the quantum.

So, the effect or the energy-transfer to E in atimit At, arises from the addition of the quanta plus the
anti-quanta. Since the effect of the anti-quaitangedy \7E in exactly the opposite way as the effect of

the quanta do, the same overall-effédf, ) always results after the timat,, independently o‘R7E.
So, the number of the quan¥/{) which have an effect on E is independenVQf Of course this is valid

in particular if Ve O €.

Every quantum always becomes a quantum and amaatitum. This means that both the number of the
guanta and that of the anti-quanta doesn't cha}ngZ'Eb

Every quantum or anti-quantum of the field of Q banrepresented by or —C'.

The effect of every quantum or anti-quantum chargesespondingly because \7& by C + (—\7E) or

= (€ +(Ve)).

This corresponds exactly to the conditions which also finds at the considerations about the field.

Remark: For having the same conditions for thelfad for the quanta in this simple way it is degighat
the number of the quanta doesn't changk?,pylf one liked to regard the emergence of the fieli as a

reflection then the numbers of the quanta changgpywhat can lead to very complicated conditions.
This isn't made in this work here.

The analysis of the quanta can be renounced ifotlosving. Instead, it suffices to look at the fiehnd at
the anti-field.



4.2 General case

We have seen until now:

As long as Q and E move on the same straight tiogdditional effect to the normal electrical effec
arises, therefore there is no magnetic effect.

Such an additional effect which corresponds totlagnetic effect arises only, if the field has thglae
between its propagation-direction (with) and its effect-direction, and if E moves withelocity

\7E # 0. It was already shown that the angldoesn't yield any additional effect to the norelektrical
effect When\7E =0. It was already shown, too, in principle, thﬂ@i 0 with a ¢ =0 doesn't yield

any additional effect since\ﬁE [JC doesn't change the number of the quanta - thisyeficlearer in the
considerations following now.

For the better understanding we approach the ctionedest by having first a look at two specides
before we thewralculatethe general case in the next chapter.
The two special cases are:

1)V, OC andV, // ¢
2.)V, OCGandVg O¢

But at first, | describe the general procedurehuiitt calculations), before | then will apply thimpedure
to these two special cases.

4.2.1 General procedure
As long as Q and E, a@ and\7E, were moving only on the same straight line, tleaning of\7E could
be understood easily.

But as soon as the anglgsesults for the effect-direction bZ/Q L C, itis very important to use tH@E
correctly.
First it makes sense to represent‘tﬁeby two components: one component parallet tahis is\7E,, ,

and one component vertical &, this isV,.

For the component parallel ©, this is\7E,, , it is in principle the same as in the case inchfg and\7E
are on the same straight line. But here, thougmo®es With\7Q vertically to this straight line, so that for
W the anglep arises. Therefore th\zE,, is added tat so thatW changes correspondingly. At this, the

eﬁectchangeAW has the same angle e,
This is represented in Figure 5 foﬂ@// which points in an opposite direction ¢oso that the effedtV

getsgreaterby the amounAW .
Remember: i1\7E andC point in opposite directions, then the effect egga, and if

\7E andC point in the same direction, then the effect redud his is valid too, of

course, when the effeW has an angle to C.

For the anti-field it is also the same, of couisean analogous way. But for the ant

Figure 5

field the C' is taken instead of since the anti-field moves wit&' (in an opposite

direction toC). So, Wheri\7E andcC’ point in opposite directions, then the effedt of the anti-field gets
greater. Here it is necessary to take into accthattthe anti-field acts resulting in the samedtion as

7



the field since its actually opposite effect-difentis cancelled out by its opposite movement-dioec
So, when thé7E and theC' point in opposite directions, then AW’ has the same direction as W&

And finally, when\7E andC' point in the same direction, then e gets smaller.

Said briefly: for the field and the anti-field & always: if E moves toward a field, then the dffgts
greater, and if E co-moves with a field, then tffeat gets smaller.

So, the component parallel © causes an additional effect (with signs) in tireation of W (or W').
So, an additional effect arises parallekﬁb.

For the component df. which is vertically toC (this isV,,) it is a little different. Thé/., causes an
effectof its ownwhich is vertically to the effedtV (or W'). That the\7ED causes an effect of its own is

logical since the field doesn't have any effectigally to W yet. We have already noticed that the effect
of the field arises by the velocity with which tfield leaves Q. And a corresponding additional effe

arises from\7Q. So, theV,, also will cause an additional effect vertically\.

The \7E , strengthens or weakens an already existing efferttheV, , the effect arises from the field to
which its relative motion is. It has to be taketoiaccount that—\7ED must be taken for the anti-field. It is
clear that for the effect-direction of the additeffect, which arises fror\fED, the effect-direction of the
field, relatively to which the7ED is regarded, must be taken. And the anti-field &ctan opposite

direction to the field. But differently than QIE,, the opposite effect-direction &ED is notabolished by

an opposite motion-direction.
So, a new additional effeﬂVVD arises bNED for which theg of the field has to be

taken into account likewise. Therefore TAWD is vertically toW'. In Figure 6 this is
represented for the fiel/ . For the anti-fieldW' the —AVVD' has to be taken.

. . . , Fi 6
Still a word about the representation: as longdas 0, it sufficed to represent the effect ure

of the field simply byC . This was so because although a velocity of Qéndirection ofC (with

Voo = 0) changed the kind of the quantization it did riedrege the strength of the field. There wasn't any
additional effect (as already stated). But whemethi® an anglep # O, then the effect must be represented

by the vectorial addition of and —\7Q, because here th@Q causes andditional effect. Taken exactly,
this additional effect (that is the anglgarises by the component \75 which is vertically toC , this is

Vou - I will say something more about that later.
For the clarification we will now apply the des@ibprocedure to the two mentioned special cases.

1)V, O andV, // € (Figure 7a)
SinceV // €, itis V., =0 andV, =V,,. The effect-changes, which arise frafp =V, are

represented in Figure 7b. For the field thig\W/ and for the anti-field it iAW’ .
Since\7E,, moves towardss , the AW points in the same direction as ¥é.

Since\7E,, runs away fronc', the AW’ points in the opposite direction as e .



The amounts ob‘AVV‘

v,
and‘AVV" are equally Q W'C <_.E _______ S
big. The addition of / l-vQ """""""""""""""
AVY and AW' yields ¢ Figure7a
AW
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If one looks at Figure 7b, one already recognisig @and alone by the geometry, without carrying aoy
calculations, thaﬂWr is vertically to\7E.

An effect-change in the direction t?fE (therefore parallel té7E) doesn't arise.
In the Figure 7b | have labelled the perpendictﬂa?E to beA\7QD. It is:

V, AV, - Vos *V,
= = AV, = &,
¢ Ve c
. . . VQD *VE
One recognises in Figure 7b th&W, =2* AV, =2* ———.
C

| will show the exact calculations in the next cteaipjust at the calculation of the general casgelLon it
will get clear, that theAVY/r actually corresponds exactly to the magnetic &ffElsis example here is
primarily for the illustration.

The second special case which had to be regarded is

2.)V, OcCandV OC (Figure 8a)

SinceV, O€, itis Vg, =0 andV,, =V;.

Here, the\7E =V,, causes its own effect and that effect is verticallW and vertically toW',
therefore it is in the directiormﬁ/D andWD’ (Figure 8b). I label these two effects also with/d'
(therefore they arezékVY/D and AVVD') since they also represent a change, comparedtvétkituation in
which Vg =0.

The effect in the direction dﬂ/D keeps its sign while the anti-fieIM(j') acts in the opposite direction.

One immediately recognizes
here, too, thaﬂVVr is vertically

to Ve . In addition, we get here
also:
AW, = 2% Yoo Ve

r c

Voo |y
, . Q V.
This two special cases here ha I c ‘
shown in a graphic way that thg Q W E
principle works since an /l v
arbitraryV. can always be X ¢

represented by the componentg
V. /I€ andV; OC.

Figure 8a

/ Figure 8b
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There was the question whether an additional effases additionally to the normal electric effict
=0 (therefore\7Q =0) while E moves Wi'[H\7E # 0. One recognises very well at these two examples
(special cases) that fgf =0 the components df7E of the field and of the anti-field always cancatk

other out exactly. So, \;ZE alone (that is withp =0 or \7Q =0) doesn't cause any additional effect.

5. Calculations of the general case

Before, now, the general calculations can be chwid, two facts still must be cleared:
1.) Reflection and 2.) The meaning\;j(gD

5.1 About 1.) (Reflection)
When the field acts on the charge E, then it movieis the speed over E. When E moves with the

veIocity\7E, then\7E can be represented by two components: one comppasallel toC , this is\7E,, ,
and one component vertical @, this is\755.
For the effect-change which arises\ﬁg,, it suffices to simply add th\?E , totheC.

Vertically to C, the field doesn't has a velocity. Such a veloaitges frorrVED. The effect, which arises
from that, corresponds to the velocity, with whible fieldmoves over E in this direction. This velocity is

-V_.. So, the—V__ must be used and not tNe ..

From \75/, and -V, the reflection oV, from € arises. (In other words: havih&,/ and —VED
corresponds to a reflection ﬁg from C. So, the reflection o‘f7E from C has to be used.)

The effects (or the effect-changes), thereforestpes, shall be determined omlfter \7E is reflected from

C.
| mention here, once again, thélt always points exactly in the opposite directiorctoSince, therefore,

C andcC' are parallel, it does not matter whethér is reflected from¢ or from ¢’ .

Remark: In the two special cases of the previoapter (\7Q [ C with \7E /lc, and\7Q (I C with

\7E [1C) the problem with the reflection hadn't stood dué to the symmetry; however, one should carry
out the reflection nevertheless to get correctsiways.

The reflection of\7E from C takes place independently@(thereforé@), of course.

The second fact, which | mentioned at the beginoiitlpis chapter, still must be cleared now:

5.2 About 2.) (The meaning of \7QD)

Generally there is an angle between the veldzgwf the charge Q and the
speedC; (the speed of light) of the field in the directiohE (see Figure 9), thig

is the angler. So, one can now represéf‘g by two components: one in the

direction of C¢, this isV,,, and one vertical t@, this iV .




For the componeﬁt?Q,, itis ¢ =0. This means that b\7Q,, no effect-change takes place. The effect of
the field doesn't change bgb,,. So the\7Q,, can be ignored.

For the\7QD it is different. The\7QD changes the effect of the field exactly by the amdo which the

\7QD corresponds. The effect of the fieW() results from the addition & plus —\7QD.

The direction of the effedlV arises exclusively fron‘v?QD andcC. The\7Q,, doesn't influences the
direction of W just as it doesn't influences the amount\bf

5.3 Calculation of the general case
Now we can carry out the general calculation.

First, V¢ is reflected fromG . This yields,’\7E (the vertical line besideg, shall symbolizé]E -reflected).

Then the\7E is represented by its components parallel andcatb C , these aré7E,, and\7ED.

From this representation the effect-componentheditld, these ardW and AVT/D , and these to the
anti-field, these ardW' and AW/, yield.

Then the signs of the effect-changes have to Ermeted.

For AW, and AW, this is easy. Th\W, keeps its sign, and for the anti-field theAW, must be
taken.

For AW and AW’ it is exactly the opposite: Thaw'’ keeps its sign and for the field theAW is
taken. This is explained as follows: The directidrC is defined as the positive direction.dfand\7E,,

point in the same direction, then this : :
weakens the effect, thereforeAW must 5 @i Ve iW Se

be taken. IfC and\7E,, point in opposite W vk
directions, then this strengthens the effett. . 1

But here the\7E,, is negative. This would
yield a weakening of the effect. So,
- AW must be taken again.

Similar considerations apply to the anti-
field. But it has to be taken into account
that C' is negative here while the anti-
field acts in the same direction as the
field. This abolishes each other so that

+AW' must be taken.

At next, the effect-component&¢V ,
AVV/D , AW' and AVVD') are analysed

once more and represented by
components, too. We want to know,

whether an effect arises (hgé) in the

direction of V. (therefore parallel to/. ).
In addition, we want to know how great

the effect is vertically td/, . Therefore i i
¢/ iW GOiV. Figure 10 W,




we represent the effect-components by componertisaiy to V., this areAW, , AW, , AW and
AVY/y' and AVVD'y.

AW, , and by components parallel ¥ , this areAW,, AW,

Oy
These steps are carried out in Figure 10.
The straight line®V andW' (dotted lines) are the effect-directions of trediand of the anti-field. The

straight linesW, andW are the lines vertical t&/ and toW'. The straight liné/., (dotted line, not
to be mistaken for the velocily., which is vertically toC ) is the vertical direction ttsVE. The straight
line ¢ is the vertical direction t@ .

We define the direction of as the positive direction. This is the simpleste Bigns of thdeVX, AVY/D
AW, , AW, , AW,, AW,

Oy

X !

AVVy' and AVV/D'y yield correspondingly.
The angld is the angldrom C to \7E (take into account the sign). The correct signthefeffect-

components parallel and vertical\fg arise from the correct ascertainment of the anglih signs) of

these components. (As an alternative, one can giatwhys calculate with the amounts and then gather
the correct signs from the Figure 10.)
Itis:

V
COSQ:VL”:VE,, =V, * cosd

E
VED * Qi
cosf = —— =V, =V, *sind
V
E
By the reflection oV, we get:
Ve, = -V *singd
The angle betweeﬂE/, andC is zero.
The angle betweeW_; andC is 90°.
The angle betweerV,, andC is 270°.
We also have:

cosp = Ver Ly = Veo Ve sif
AW, " cosp  cosp

cosp = e — pwy = Ven = Ve S0
AW, " cosp  cosp

The amounts oAW, and AW/ are equally grate. For the ascertainment of tigeathe —V, must be

The angle tcC is 270—-¢.

The angle tcC is 270+ ¢.

taken. (From this the angle of 270°Goarises.) Betweeg andW the angle is- ¢, and betweert and
W' the angle ist ¢ . This means correspondingly that here also-tlge must be added tAVV/D , and the
+ ¢ must be added tAW/ .

For (instead of) thAW, the —AVVD' must be taken, as already explained. Therefor@iRist be
added. Therefore we have:
For AW, the angle is270° + ¢ +180° =360° +90°+ ¢ =90° + ¢ .

Furthermore we have:
V
A

COS¢ — _Ell = AW - VE// :VE * COS!9
W cosp cosgp

The angle tcC is — ¢ .
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cosp = \A/E”. = AW' = Vey _Ve'cosd

W cosyp cosg
The amounts oAW and AW’ are equally grate. For the ascertainment of tIg&arthe+\7E,, must be

taken.

For (instead of) thAW the — AW must be taken, as already explained. Therefor@°+i@ist be added.
Therefore we have:

For AW the angle ist180° - ¢.

The angle tc€ is +¢.

Now the components parallel(,, W, , W, andW,, ) and vertical W, , W, , W, andW/,) to Ve
will be ascertained. Here, the correct angles rbasised directly.

The ascertained angles, though, refe€ tavhile we want to ascertain the components refgrlrdrVE or
Vg

BetweenC andV; the angle i$. This angle still must be subtracted from the gag®ed angles. Doing
S0, one gets the angles reIated7Eo We know from the trigonometrical functions:

The cosine of these angles are paralléVgo and the sine of these angles are verticallggo

So, for the direction parallel t\ZE we get:

AW,
cos(80-¢ -9) = AV\/y = AW, = AW * cos(80- (¢ +)) = ~AW * cos@ + )

!

AW, , ,
cosfrg —J) = AW = AW, = AW'* cos@ - )

AW,
cosQR70-¢ -3) = Wﬂy = AW, = AW, * cosR70- (¢ +8)) = =AW, * sin(g + )

0

I

AW,
cosPO+¢-9) = A Y - AW/, = AW/, * cos@0+ (¢ - &) = AW * sin(¢ - )

'
O

These four parallel components are added. BefotieadftheAW , AW', AW, and AW/, are inserted.
The overall-effect in the parallel direction, tlhis‘/\/,,g , yields:

) c\tg;ﬁ * (~COSI* COS( +99) +COSI* COS(p ~ ) ~sing* sin(@ +) = sing* sin(@p - ))

Ilg

If the first term inside the bracket is added te third, and the second is added to the fourthgete
V V
W, =—E_*(cos@) - cos =—E *0=0.
15 = coss (cos@) &¢)) coss

As expected, no effect results in the directioh79f

We calculate the sine for the direction verticaﬁtp in the same way:
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sin(L80-¢ - 9) = AAVV\\//X — AW, = +AW* sin(@ + 9)

BWe AW = +AW'* sin( - 9)

sin(+g —-9) = AW

sinQ70-¢ - 9) = % = AW, = -AW, * cos@ + )

0

cosPO0+¢-9) = % = AW, = +AW. * cos@ - )

[
O

These four vertical components are added. Befoteatfthe AW , AW', AW, and AW/, are inserted.
The overall-effect in the vertical direction, tlgsW g, yields:

- C\;;) * (+COSI* SiN@ + J) + COSI* Sin(P — J) - sind* cos + I) +sind* cosg - 5))

oG

If the first term inside the bracket is added te third, and the second is added to the fourthgete

\Y : : V . sing
W, =—F—*(=sin(-¢) +sin(@)) = —E—* 2*sin(@) =2* V. *
" = cos (=sin(4) +sin(@)) = - @) =" cosp
. sing . Voo .
Itis: —S¢ =tagg . And as we know, it istagg = —— . Therefore thd\/ yields to:
co c

W, =42 e Ve
0G

c
The positive sign means here that the afrgie \7E to W // Vg is +90°, in which the angléfrom C

to V. is also positive.

We recognize a resulting effect here whicindependenof 6.

The W, is proportional td\7E and to\7QD. This corresponds to the magnetic effect. In thiewing |
will show exactly how this works.

But first something about the effect-direction: Tdrgle betweeh7Q andC isa. We consider the case

a =90° and =90°. This means thE—N?Q and\7E are parallel and that they point in the same tivac

In this case th&V; points exactly in the opposite direction to #heThis means that thé/.;, which
corresponds to the magnetic effect, points exacttiie opposite direction to the electric effect.

As already said repeatedly, the effects of thelfaald of the anti-field are added. In the directdrc the
field and the anti-field act in the same directiBo, the normal electric effect (so e.gVat=V, =0)

can be represented By =2* c. So, the normal electric effect is representethiylight speed.
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The W, is only a velocity in the end, too. But at its e$ainment the effect-directio andW' had

to be taken into account. So, we represent the etmgeffect byW_ :
Ve *Vog

Fu = Wy =-2* c

Here the minus must be taken now since it was edtibat the/\/,; counteracts the electric effect.

One can now represent the magnetic force in reldatidhe electric force:

—px Ve Ve * *
Fu _ c - _Ve'Voo —~F =-F « Ve Voo
Fe 2% C c? M 8 c?

In the case that we ha¥,, =V, =€ (at@ =90°) andV =¢ we getF,, =—F.. This meets exactly
the expectations. The magnetic effect abolishegldaric effect at the speed of light exactly.

Of course, the law of Coulomb applies to the noretettric force:F, = >
r

Q" Qe

& [4]. According to

the nomenclature used in this work till now it wibtle: theQ,, are the field producing charges, Qg is

the charge on which the field has an effect, aisde distance between these charges.

To find out the magnetic effect of a current (whflhws along a wire) on a
chargeQ., it suffices to find out the electric effect amdnbultiply this electric

. VE *VQD
effect with —————_ Here, of course, we have:

c
. VQD .

sina =—— =V, =V, *sina.

V,

Q

In the case of a straight wire (conductor) one $immuld integrate over the
angleo (this is indicated in Figure 11).

The magnitude of the magnetic force, found out heepends, of course (!),
on the observation location, therefore on the ezfee system. The magnetic

force, found out here, depends‘a@ and on\7E. The\7Q and\7E are observer

dependent. The same also applies to the anfs already mentioned).
Different observers can observe different angleShe anglep of the field is a
field-characteristic which depends on the obseiivésn't independent of the
observer. The transformations between the inestistems are carried out
normally via the special relativity. This applieskioth to the forces (the

magnetic and the electric forces), and to the spaad angles (e.gZQ, \7E
ando).

}' Figure 11

The anglep depends on the reference system. Neverthejdss field-characteristic. | have shown in this
work thate suffices completely to explain the emergence efrttagnetic effect. The magnetic effect
arises fromp in a completely natural and automatic way. The @nérequisite is that the electric effect of
the field arises from the velocity with which thelfl moves relatively to the field producing charge
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6. Electrodynamic processes

An important principle in this work is to represéié electric effect by the speed of ligiat)( When the
field producing charge Q moves with the velod';ty, and when the charge E, on which the field has an

effect, moves with the veIocit\7E, then the changes of the electric effect, whidbeany these two

velocities (\7Q and\7E), are represented only by these two velocities.

When a charge E, on which a field has an effectjgmavith the velocitﬂE, then the distance to the field

producing charge (Q) changes by this velocity, tnedefore the field-strengths (both the magnetie on

and the electric one) also change. (For a curtieat flows along a straight conductor, this dodsa4 any
meaning since there is the same charge alwaysat place (point) on the conductor.) Turned aroiind
is exactly the same: if the charge E rests whigefigrld-strength is changing, then this correspandstly

to a motion of E relatively to the field produciogarge. This means that a change of the field-gthen

corresponds to a virtual velocity of the chargeHhis is \7EV . This virtual velocity VEV) of the charge E
has the same meaning‘&g In exactly the same way in which tkﬁg can yield a magnetic effect, if the

field has the angle, the\7EV can yield a magnetic effect also.

Both the electric and the magnetic field-strength change. The special relativity must certainlyahen
into account here.
The magnetic field-strength can change in diffekeays: the distance to the field-source changetheor

number of the charges which move changes, or tloeities (\7Q) of the charges change. That last one
means thap changes. In each of these casextiangeof the magnetic field corresponds to a virtual
velocity (\7EV) of the charge E. | mention this, to make cleat thchange of the angpealso corresponds

toaVy,.

So, changes of the electric and magnetic fieldespond to a virtual veIocitVEV of the charges on

which the fields have an effect. The changes ofthetric and magnetic field don't take place
independently of each other. The special relativitg to be taken into account here. At next, differ
cases should be analysed now. This will not be deme. The important cognition which arises from th

virtual veIocity\7EV is the following: The principles of the electrodynics are (of course) still valid

completely independently from that that the emecgeasf the magnetic effect is described here by the
anglee. Said differently: The principles of the electrodynics remain untouched from that that | explain
the magnetic effect with the help of the angle

The Maxwell equations [5] can be used exactly endbual, hitherto way.

The arising of the electromagnetic waves also eaddscribed as had. But, it has to be taken irdolat,
though, that of course the electromagnetic wavesago the angle.

7. Closing remark

| could show that the emergence of the magnetaceffan be explained with the help of the angle
This is the way:
The normal electric effect is represented by thbtlspee@ . The light speed is the velocity with

which the electric field leaves its charge. Becanfste velocityV,, with which the field producing
charge moves, the effect of the electric field demn Because of the quantization of the electeid fihe
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effect of the electric field changes only vertigath \7Q, namely by the angle. Because of the anti-field

the effects ofp ande” (of the anti-field) abolish each other. Becaukthe velocity\75, with which the
charge on which the field has an effect movessaltiag effect arises, which is the magnetic effect

Because of the virtua\VE, that is\7EV, the principles of the electrodynamics yield (remanchanged).

| think that the procedure shown here is plausiinié justified. Most important of everything is the
constancy of the light speed without which the nadigreffect couldn't be represented in the way show
here.

At next (in further works), | would like to applipe¢ procedure shown here concretely to special
electrodynamic processes.

In addition, | also would like to apply the proceglshown here to the gravitation.
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