Forceon aChargein a Magnetic Field

HOME: The Physics of Bruce Harve

In our unified theory, the primary function of magnetic fields is to provide elementary charged particle
the property of inertial mass. We assert that the electric fields of elementary charged particles cc
space forming a background against which the motion of an individual charged particle generates a |
field B = uoU A D and that the energy stored in its magnetic field is its kinetic energy. The inertial fc
generated by the need to do work, (or have work done to) to change the energy content of the magn
While the inertial forces associated with linear acceleration arise simply from energy consideratic
explanation of centrifugal force resisting centripetal acceleration requires us to postulate that energ
parallel to the electric field. Thus an element of area of the surface sits at the base of a conic elem
force acts on (or by) the surface element as a result of the changes in magnetic energy density v
conic element.

We wish to use the same methods to prove that the force acting on acchrargieg with velocity through
a magnetic field which in the absence of the charge has a flux dBrisity

=

F=Bev or F=qVaAB

We assert that the fundamental equation of the electromagnetic interactions is:

2
Qm = %ﬂo (Z U A f)i)

where Q,, is tbe energy density of the universal magnetic field which results from the mdtiohshe
electric fieldsD; of all elementary charged particledl magnetic forces are due to change®jprequiring
work to be done to moving charges, or allowing them to do work.

We can partition this equation: that is to say that we separate the summation into summations ove
sets of charges. We choose to separate the moving adrge all the other charges whose motions sun

give the magnetic intensi@o =i U A D, of the magnetic field in the absensegyof
1 S R L \2
Qn = S0 (Fo+ T A B) (L)

The velocityt; of the charge is measured relative to the background because it is this which gener
magnetic field containing its kinetic energy and it is against this that any force on the charge acts doi
or adsorbing energy.

We can also s.ubstitufbJ = 4?:r2- It is now clear that the only charge in question;ijsso we can drop the
subscripts giving:

Qm:%ﬂO(HO"‘U A

Further substitution gives:
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qf
42

Qn =3B -Ho+ B - T A + 1B, - Hq

WhereB, andH, describe the magnetic field through which the charigetravelling with velocity? while B,
and ﬁq describe the magnetic field which would surround the moving charge in the abs&ycelufs the
first term gives the energy density of the background field in the absence of the moving charge and
term gives the kinetic energy of the moving charge. The middle term is therefore responsible for any
in the energy density. Differentiating with respect to time:

d d (s qf
a0 = g (B UA s

We consider the energy content of a conic element described by spherical polar co-opdidatgsvith
origin at the charge's instantaneous position. We orientate the co-ordisnate system sBdieghat the
@ = 0 plane andv lies in thed = 0 axis. The conic element has a solid an§jle= sinf dp 66 and a
volume elemendr = r2dw or. If the energy content of the conic element which is due to the second t
oCm, thenThe rate of change of energy within the conic element due to the second term is:

d _ = d 2

dtdﬁm =) @ Qmr owdr

R LY TP L
G0 = J g (B0 n gh) v
d

de -9, (9@ &
dtagm_mé“’frodt(Bo U Af)dr

Consider the tern, - (yua A f). It is a vector triple scalar product which gives a scalar fieid space.
This scalar field has the same locus as the magneticEjerﬁhe volume elements are moving through t
scalar field at a velocity, the velocity of the charge relative to the magnetic field. The rate of change
scalar field within the volume elements is givenvby V¢. The symbolsV¢ are called the gradient and a
usually read as "Grad phi". The gradient of a scalar field is a vector field and the rate of change dej
the speed and direction, so we take the scalar prédu®ip. Then:

V-Vp =V -V(By-T AF)

It follows that:

-

dee = 45, (v. Y
aégm = 4n6w frov V(B - T A F) dr

We now have two distinct velocities for our chargés velocity relative to the magnetic field through whi
it is moving andl its velocity through the the background against which motion generates magnetic int
For Maxwell, this would have been the aether, but in our unified theory, the electric fields of all elen
charged particles coexisting in space form that background. Althbigghnknowable, it appears later in o
calculations as the velocity involved in the generation and adsorption of energy by the surface of the
It then becomes a simple matter to eliminate it leaving only the relative velocity

We still have a problem to resolve with our use of co-ordinates. It is necessary to @xpkassn spherical
polar co-ordinates.

\*/-V—viwtvi+vE
~ Ydx Vdy  ‘dz
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- Tdrox  Ydrdy  Ydr 9z
d 1 d 1 d 1

Vi — bV — ———— + Vy— —————
“dr cos§  ’dr sinfcosg  dr snfsng

_ d v N Yy N V2
dr{cos® sinfcosg snésng

On substitution:

d = d [ v V, V.
S = b0 [ [
dt 41 ro dr | cosé Sin6 cosg snésneg

The integrations are now trivial since in genfrﬁ(F()) dx = F()

Eégm = iéw[( LS Y + Ve
dt

47 cosf  sSné cosg snésng

(aﬂA0L

The magnetic flux densitﬁo of the magnetic field in tDe absence of the moving charge is a functioto c
be evaluated at the limits in the usual manor. At infilBty= 0, therefore:
45

4n

Vy Vy n V7
cosf  sSinfcosg snfésng

-

(Bo- U AT

d
— &, =
dt ¢

By has ceased to be a general descriptor of the magnetic field and now gives the magnetic flux dens
would exist at the location of the charge if the charge were not there.

It is now desirable to subject the scalar triple product to a cyclic rotation giving:

d V \Y, \Y; 5
S5 =~ dw [+ ——— ot — (G F A By)
dt 47 cosf®  sSnOcosg sndsng
Vi >
g (Y Ve A B e
47 \cos®  sSin6écosg snésng
d \Y; v, V. S
S = — o[ L MU f A By)
dt V% cosf®  sinf cosg snésng
V. V, V. >
=—ﬂ-i x 4 — + —= (F A By)l
47 |\ coso sin 6 cos g snésng

We can equate this result with the action SF of a forcedF moving with velocityt. Note that both this
action and the generation of the magnetic field possessing the kinetic energy of the charge take plac
the background formed by the presence of the electric fields of all elementary charged particles. The
the element of the surface of the charge is:
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-

By A f)éw

Vx + Vy Vz

OF = — 2 : + —=
cos 6 sin 6 cos g snédsneg

4n

We have in effect cancelled a dot prodact B = A - C = B = C. While this is not allowed directly, i
iscorrectthat IF A-B=A-C for any A THEN B = C. This is the case far.

To find the total force, we must integrate over the surface of the charge.

(By A 1) dp sino do

> 2 V,
P [ [T 2 2
4m o Jo |cosé Sin6 cosg snésneg

Bysnésng — B,sinécos¢

N 7T W27 V. Y/ V. . . .
F:—ij' J‘ S oz B,cosf - Bisnfsng |dp sing do
4770 Jo| cos§ = snfcosg  sndsing .
B,sind cosg — B, cosd

) Bjtandsing - B,tan6 cosg B tany - B, B, - B, cotg
:_4110 IO v, B, - Bitanfsng +vy|B,cotfseco - B cotg| + v, B,cotf - B, dp sind do
g Btanf cosg - By B, - Bycotfsecy By cot ¢ — Bycot 0 cosec ¢

Removing terms which integrate ovewor 6 to give zero:

, [0 -B, By
S q " :
F:_HJ‘O J'O VB |+v| 0 |+ v, [-B |dpsing do
-By B 0
v, B, — v B,
= -0 | WB, — v;B
vy Be — VB
VB, — v, By
=( VZB(_VXBZ
viBy — vy B,
—qvAB

We have derived from our fundamental assertionsthe force F = gv A B upon a moving charge

We do however make the proviso that the chargesurrounded by its own magnetic field and does no

in the background magnetic field. The flux denﬁt’ys that in the absence of the charge. An alternative f
of the equation is:

-

F = q\7/\/«lo|j|o

It should also be emphasised that the force does not result from a direct action o ethe
Ho = 2i+; U A Djupon the charge. These terms arise from the integration of over the whole field.
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