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HOME: The Physics of Bruce Harve

In this revision of this section (11/06/2009) we introduce a correction which enables our unified th:
correctly account for the slowing of both mechanical and atomic clocks by motion through the backgr

The effects of motion through the background on the electron and the U and D quarks are far from <
understand. The result however is very simple in the case of high energy elementary charged parti
laboratory approximates to the stationary system from which a force is exerted to accelerate the p.
near light speed. The particle resists this as if it had a massrgf When the integrals are performed, \
find that the particle has acquired a kinetic energyyof 1)m,c® which means that its total energy h
increased ter my ¢2. Such simple results can be derived through any number of erroneous theories!

Our unified theory is not allowed any loose ends. Everything must be explained by simple causal p
which nature can enact. Our observations reveal that the mass of high energy particles is increa
dependant processes run slow and all attempts to detect the motion of the laboratory through the ba
fail. While the relativity based on the ideas of Lorentz and Poincaré explained these as real physica
Einstein's theory explained them away as artefacts of observation. Much was made of the twins
which sought to show the foolishness of Einstein's theory, but was turned on its head and presel
mystery which only the most intelligent minds could grasp. With the advent of the GPS system, th
effect on clocks was at once revealed to be real. However, the atomic clocks actually measure atom
levels because they count a beat frequency dependent on the relatibrsHhipr determining the frequenc
of a photon from its energy content. So while we are taught that mass increases, we observe thi
levels appear to have been reduced: a combination which would seem to contradict the equivalenc
and energy.

In our unified theory, the electric fields of all elementary charged particles coexisting in space
background against which the motion of electric flux generates magnetic intensity and the mc
magnetic flux generates electric intensity. This background takes the place of the ather in earlier
enabling both photons and radio waves to exist and travel through it at constaht Bpeedotion through
the background of the electric flux of each individual elementary charged particle generates a magni
containing its kinetic energy.

To make sense of nature, we must distinguish between actions which take place within the backgrc
those which take place within the moving system. When we consider the acceleration of high energy
particles, the effect of the motion of their electric fields through the background generates magnetic ii
This action takes place within the background as does the action of the force doing work by acting t
distance. However, the resulting formation of magnetic flux, the motor action of turning mechanical
into magnetic energy stored within the flux and the movement of the flux from the surface out into tt
are actions which take place in the moving system. The Lorentz transforms are too crude a tool to c
this distinction.

The Lorentz transforms relate to the situation where two observers are in relative motion and both re
position and time of events. Under the right set of conditions imposed on the way they measure pos
time, the transforms allow them to convert the positions and times of an event from one one ok

1 The concept of the constant speed of light is very complicated because the speed of light is affected by both gre
potential and motion through the background in the same ways that the speed of sound is affected by temperature
However, both gravitational potential and motion through the background affect our rulers and clocks such that w
measure the speed of light to be the same.
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measurements to those of the other. We relate the observations we make in our moving system witl
an imaginary observer who is stationary in the background.

The real situation is that our inability to detect the earth's motion through the background reveals the
our rulers have contracted in the direction of motion and our clocks slowed. The situation is very sii
an increase in temperature causing rulers to expand and clocks to slow. Engineers have been to gr
to perfect rulers and clocks which are unaffected by temperature and we can use these to measure
of temperature on ordinary rulers and clocks. To understand the effects of motion through the bacl
we must imagine that we have some god-given set of rulers, clocks and other measuring instrumer
are unaffected by motion. What interests us is the relationship between measurements made w
moving system and those which would be obtained if we had god-given measuring instruments. '
distinguish this from the LTs of relativity by calling it a "Lorentz mapping" and writing with the symbc
of a mappingmeasured — actual.

If we try to observe the mass of a moving object from within the stationary system, which is effectivel
we are doing in particle physics, then we do indeed find that= y my andm = y*my,. If on the other
hand we consider the increase in mass which we would observe from within the moving system with
god-given rulers and clocks, we would find thex — y?>my, andm — y*my. This makes good sens
when we consider the mappings for Newton's second law for acceleration in the direction of the m
the moving system:

I Vv a
|l > - t -S>yt v — —
4 4

a —
,}/3

F > yF

If for exampley = 2 and we measure velocity over 1000m timed at 40 seconds1@@nh— 800 and
40 — 50 so the velocity!38° — 8% which is25 — 16. Since all forces are exerted through the elec
fieldsE = V¢ of elementary charged patrticles, they are directly affected by the contraction and increi
a factory.

F = ma - yF = (y4m)(g)

The Lorentz transform would give = (y°m) () because the forces in the direction of motion are said t

equal as indeed they are from the point of view of the observer in the stationary system. This

becomes a little easier to understand if we imagine the force to be exerted by pulling on a rops
observer in the stationary system pulls in the rope, then the rope is part of the moving syst
consequently contracted. On the other hand, if the observer in the moving system pulls in the rope,
rope is part of the stationary system and is uncontracted. This results in a velocity ratio and consec
mechanical advantage.

When we come to consider a hydrogen atom as the moving system, we find that angular mome
conserved.

Our previous proof that the energy content of the electric field of the electron is invariant was ii
because we followed an original mistake of Lorentz. Using Cartesian Co-ordinates, we had correctly i
that the contraction increases theind z components of the electric flux denslﬁ/and increases the
component of the electric field stren@hlvhich is equal to the gradient of the potenYal. We were in error
in accepting Lorentz's conclusion that the reduced capacity of the volume etkmesults in a decrease i
the result of the integral. The volume eleméntremains the same volume element containing the s
chunk of flux and what were co-ordinates in Euclidean space describing its position and size he
become parameters. This turns the integral into a parametric integral summing all such volume eleme
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We now assert that the energy content of the electric field is invariant because there is no meche
altering it. So we conclude that the integration describes the action of the contraction within the el
flux. Since charge and permittivity are invariant, the only possible explanation is that the pasamesér
have increased by a factegiving:

2

= g g
= D Vopdr = =
¢ J ¢ dr y87reo(ya) 8regpa

2

Lorentz performed his integrations using the auxiliary co-ordinates. The raw resultsnwerg*m, and
m = y’my. He then argued that as the real co-ordinates were contracted, he needed to divide by g f:
to give the final resultm = y®my andm = y my,. This led him to reject his own theory in favour
Abraham's theory which agreed more closely with the experimental data. For our purposes here, w
prefer not to have to divide byleaving the result asn = y*my, andm, = y°my, because this is consiste
with the effect on time dependent processes.

What Lorentz failed to realise was that his auxiliary co-ordinates are in fact parameters and the inte
performed were parametric integrals. It is possible to change the parametric integral into an integ
Euclidean space only to get the same result. The mathematics looks similar to that for the energy c
the electric field. Deceptively similarly: which is why Lorentz made the mistake of dividipgdyake into
account the reduced volume of the volume element. We now believe this to be an error. The raw res
still be divided byy but now for the reason that the contraction has increased the energy density
electric flux disturbing the equilibrium which determines the radius of the electron. The pararhete
increased by a factot

At slow speeds, the energy content of the magnetic field of an electron is:

_ o to O U7 Sin’0 2 Ho O U?
€ = fuo(u f f f 307214 r‘snfdrdode = 177 a

As the speed increases and the Lorentz contraction becomes significant. It increases the energy den
magnetic field by a factoy and also affects the values @fdé, r anddr as measured against Euclide
space.

_ 1 + tan®0 . tand
6 — tan *(ytand) do —» y——————d6 SN - y—
1 + y2tan?0 V1 + y?tan?0
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r\/co§6 (1 — cos?9) d — \/cosze + (1 - cos?9) dr
2 2

The limita becomes——2—— as can be seen in the example:
|/ 4+ (1 - cos?0)
72

j—olr:%1 N f;llrkdrzg1

al‘2

When these new values are substituted into the integral, the futatidns only well defined from-z/ 2 to
/2, so we need to integrate ovkefor half the interval and double the result. We must also change the
of integration becaugeis now a function 0. The integral becomes:

2 J~2” J‘“’ J-% 2 Mo qZU (K/l:igfanz ) cos?0 + (1 B COSZH) 1 + tan’e do dr d
0 ) 3272 (0052” + (1 - co))r2 \| 2 "1+ v2 tan20 ¢
y2
Fortunately MathCad makes light work of this to get:
g — 2 Ho q2 UZ
127 a
Which could be found much more simply from:
2 212
J‘ J‘ J‘ 2 o O U? Sin’0 2 sing dr do dg = 2Mqu
3272 r4 127 a

Since while the values @, d0, r anddr have changed), ¢ andr are still parameters which describe a w
of dividing space into volume elements and give the energy density within the volume element. So\
have here is an example of parametric integration. If we had simply performed it, the reader wou
thought it a fudge.

These actions through which the motion of the electric field generates magnetic field and feedbacl
cause the Lorentz contraction all take place within the magnetic flux. The equilibrium which determil
size of the electron is a separate physical action, siasreases in magnitude to maintain the ene
content of the electric field, the algebra of the integrations is unaffected delivering the/?r%gé, but
now we must take into account the increase in the magnituagiwihg:

€ = 2 po O U2 € = 1o O U

127 (ya) = Y i2ra

If we are experimenting with high energy particles, the laboratory is in effect the stationary system
see the relativistic mass increasing by a factor e find that the particle resists linear acceleration as |
mass were increased by a fagtbbecause work must also be done to increase the vajue of

On the other hand, when we observe an atomic clock, we are now part of the moving system.
instruments are affected by the contraction. We are quite unaware of the effects of the contractior
effects on mass and energy. Given that we learn through communicating with the outside world
clocks have slowed, we examine the equations governing oscillations and mechanical clocks and
that mass seems to have increased by a facidr Biit then, turning to quantum theory, we discover that
energy of a photoh v must be reduced becausés invariant. This implies a reduction in the energy lev
within the atom. In our unified theory, the orbital frequency of an electron is determined by a combine
orbital mechanics, electromagnetism, so we will return to the subject in our section "Relativistic Qi
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Theory".

We diverge considerably from Lorentz's simple derivation which does not give an adequate explan
centrifugal force. Lorentz deduced the relationship between transverse and longitudinal mass. He de
longitudinal mass from an integration of the total energy content of the magnetic field. This is very
simpler than the approach we have followed. In order to unmask the process by which centrifugal
generated, we have to consider the rate of change in energy content of the magnetic field. Now there
change, only a rotation of the magnetic field as the direction of motion changes (the flux being orthor
the direction of motion). The only way to obtain the correct result is to assume that changes in the r
field must be accommodated by the movement of energy parallel to the electric field. Nature does n
the electric field to rotate, so we may construct a volume element outwards from a surface element p
D and consider the energy content of the magnetic field within it. This gives us a rate of change of
within the volume element which we equate to a force on the surface element. The centrifugal force
the sum of these forces over the surface elements.

Before we can proceed with the derivation, we need to quote two identities of which the second or
obvious and from the algebraic perspective, it is very unusual:

d, nv ,..dv Vo, 2

—y = — — and =Sy + 1=

dt” e’ 2’ 4

We will also need to understand that for functions containing scalars and vectors, the normal r
differentiating compound functions apply so long as the type and order of multiplication are pre
Finally we use a technique in which the quadruple scalar préducB - C A D may be treated as a tripl
scalar product and subjected to cyclic rotation, for example:

-

AAE-&AE)ZA/\@-(&/\E))ZB/\(é/\f))'z\

The following derivation is simple when one knows how to do it, but the fact that all of the above nee
used make its discovery almost impossible.

According to classical theory, the moving charge is surrounded by a magneté ﬁelefo—?z VAP The
JT

Lorentz contraction increases the electric flux deri§ity& g f by a factor ofy = = increasing the
4mr? Ji-%

magnetic flux density to B = Zﬂ—orgv A f. The magnetic field has an energy dens
JT
1 2 uo O . .
— B = V tod (V A f)z. We consider a surface element of af@a= r?dow = r2sin6 06 d¢ and the

2 Uo 327%r4
conical volume element which can be constructed outwards from the surface element everywhere p
the electric field. Such volume elements will herein after be referred to as "tubules" since th
constructed according to the rule devised by Faraday to define what latter became known as "Farada

basic volume element
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We work in Lorentz's auxiliary co-ordinates which move with the electron and suffer a contraction in
From the discussion above, we know that they have become parameters describing the geometry o
and giving the energy density when account is taken of the effect of the contraction on energy den:
basic volume element of the tubuledis = r? dw or and the energy content of the magnetic field within
tubule is:

_V/«toqa 15 :Vﬂoqq 2
B = 5 (V r)j Fowdr = S @A) o

We can now differentiate this with respect to time to find the rate of change of energy content
magnetic field within the tubule. We must remember tha a function of velocity. Everything whicl
remains constant with time can be left outside the differentiation.

d d(|Yud . ) wd d a2
95 N 0 o
o = dt(32 T\ES 32721, G (VA D) do

d P2 d/ o 2 >d 2
(VA D = (AN (VA R))
= i\zly43\t/(VAf) +2y2(T//\f)-(%/\f)

—

. dv . - - . N . N dv . .
We ertea = dasal + a,] + a,kand note that at this instaht= | andv = vi. Thena = aysince it
measures the rate of change in magnitude in

%yz(\? N Zyz(axéyz\*/ AP+ (ad +a] + ak) A f) : (\7 A f‘)

2
. . N S Voo, Vv -
The next step is to separate the magnitu@ad direction of v and rearrangaxgyzv - gyzaxl. Then
collecting the two terms containirag and using the? identity:

d »

3 (VA 1)’ = 2%((Pad + a,] + ak) A ) - (\7 A I’)

Writing 8, = y?a. + a,] + a,k and turning the quadruple scalar product into a triple scalar product:

E)/Z(Y’//\f’)z = ZyZVAf-(a/Af)

dt
d d Vﬂoq > 2 to OF 2 . -
—06m = AP dw| = —— 2y°f f)-vVo
at’n = atl 32z, VAT 00 = 3o % A (@A) - Voo

We are now in a position to equate the change in energy with the rate of work done by a force mov
velocity V in time dt.

OF - Wt = Eaémét
dt

iy Ho q2
oF -V =
3272 Mo

2)/2660?/\(%/\?)-?/

Note that although we chose to impose co-ordinates with the x axis along the direction of motic
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equation requires only that the origin is at the centre of the sphere. Although the dot product doe
general cancel, the fact that this is true fovatl this equation implies that:

OF = 'uo—qzyzf/\(ay/\f)éa)
16.7'[2r0

Let us remind ourselves that we have just found the force on the surface element of sobd .aWgemay
now integrate over the area of the sphere to find the force required to produce the centripetal acceler:

2 ﬂoq
fomd [ a@ar)do

ST STl R
F:myj jOfA(a/Af)SanHdgl)

This calculation is best done in Cartesian co-ordinates expanding the vector product, then integrati
essentials of this have been captured from a Mathcad file.

cus(@) yZax cus(e) —sm[e) cus(¢) ay-cus(e) - sm(e)-sm(\t)-ai-ws(e) + 7'2'5:: - 72-ax-\:us(9)2
[“’((9))(("))] A | [mEB; ((ﬂ o] apconl) s apcosle) conlh) - sy cos(s) + sify) g con{e)-co(6)” - cosle)r” uysinlo)-cos(y
sinl| 8] sinl sinl 8- sinl
! iz ¢ ai-cus(e)z - CUS(e)-}/E a, sm(e)-sm( ) cus( ) oy sm( ) + cus(¢) ay-sm(\t)-cus(e)z + cus(¢)2-az— -:,\:ls(ﬂl)2 a cus(9)2

J’U J’ sm cﬂs ay coslg ) sm( ) sm(¢) a cns( ) + "2 a - "2 a cns(e)zj sin(e) 48 dh — % E "2 a

=

J’U J’ ey cﬂs + y cns( )2 cns(@)z - sm(nt) a CES(¢) + sm(nt) a CES(¢) t:ﬂs(e)2 - cns(e) 'yz &y sm(e) CES(¢)) sin(e) de dp — 2 e

=

JU JU ay cﬂs - cns 'y &y sm( ) sm( ) cns( ) ay sm( ) + cns( ) ay sm( ) CES( )2 + t:ns(¢)2 a; - cns(@)z = cns(e)g) sin(e) de dp — 2 am
2n e Sy
cos(e) Tzax cos(e) 38
sinf6)-cos(#) | = | sinf8)-coslp) || -sinfe) o ap = 7
sin(8) - sinlp) o sin(8] sin(¢) .
] 5" iz
[This may be viewed at up to 400% in Acrobat and will print legibly]

Writing the result of the integration &s3,, the force required to accelerate the electron is:

2 wd .8 wd
F = —_— B — =
T6n2r,” 3 % 3

Moq
7Tl

Defining a quantitymy = we have:

= " mp3,

This is a relativistic form of Newton's second law.

This does not appear to support the empirical result for longitudinal and transverse mass. There n
simple explanation.

The explanation is that in accelerating high energy particles, we are applying a force from what is eff
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the stationary system to effect an action in the moving system. Let us suppose that we exerting the
means of an inextensible string. The acceleration is achieved by exerting a force as we wind in the st
problem is that the string is Lorentz contracted as it enters our winch, but has returned to its origine
when it lies coiled beside the winch. This gives us a mechanical advantagsaf obviously, we canno
use a string and a winch, but must rely on an electric field. The effect of the contraction is to give the
field a mechanical advantage so that we observe it to be:

F=ym3

Transverse mass is observed when the charge passes through a magnetic field and it ac
perpendicular to its motion by the so cal®a force. In our unified theory, the charge is surrounded by
own magnetic flux which moves with it and pushes apart the magnetic flux of the background magne:
The interaction is not a local interaction between the surface of the charge and the background |
field, but is an interaction between the magnetic interﬁ;ilfjelds over all space. The Lorentz contracti
increases the magnetic intensity generated by the motion of the charges electric field. We have dealt
in the section Force on a Charge in a Magnetic Field within the relativity sections. The net result is
magnetic force on a charge moving at near light speed is also increased byja factor

Therefore the relativistic form of Newton's Law as seen from the system in which the force is appliec
on an electron moving through it is given by:

F=ym3
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