CHAPTZR V
CONCLUSION AND DISCUSSIONS

The main purpose of this thesis is to establish the fundamental field
equations by using the continuity equation. We first assume that there exists some

directly that it is also Its local conservation is

guaranteed by the continui

(5.1)

The local conservation impy
continuity equation shouid
of the reference frames.

88ved scalar. As a result, the

A"8er some transformation laws

The requiremepdy ¢ arignce) of the continuity
equation forces us to (v ix"Jich are form invariance
under the so-called te trans > F:u‘:: some considerations, we

find that continuity equatign_Eq. (5.1) can actually be able to write in terms of
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6‘,*“ = (5.2)
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is tensor gquation is valid in four-dimensional of space and time, or called for

brevity as four-space, because both operator 8,, and function JV are composed of
four components,

Oy = (85, 0,,9,. ;) = [8s80q), V], (5.3a)
and

v
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(45,07, 55, 3) = (kp,J). (5.30)
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Notice that the coordinates involved in the operator &, are constituted both scalar
part and vector part thus this operator is defined in four-space corresponding to
what we have stated earlier. So, the operator d,, and the function JV, defined in
Eq.(5.3), can be treated as vectors in four-space, called the four-vectors. The
zeroth-component of both four-vectors is called the scalar part and the other
three left components are elaborated the vector part. In order to make the vector

part be cornpalible with the scaiguygl ! ¢ have to introduce the universal
|L

constant velocity denoted by L7/ as shown in Ea.(5.3). The

appearance of k is so st o T b sedi e mentioned in the realm of
Galilean transformation oM #C ﬂ adhalisn M re, we conclude that the
continuity equation Eq.(5* o @ Tiew Kind of transformation

under which the existesfie 4 £ Aoa\ W o formulate this new
transformation laws by us

|. Postulate of e
Il. Postulate of the
Ill. Postulate of the r

We find that the first tvi g BC) 1aw for velocity in the

x~direction, [l I
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playing the r@le as the limiting speed in nature, no other particle speeds can
exceed the universal speed K. Finally, from the above three postulates, we

(5.4)

discover, in Chapter lll, that the suitable tensor transformation laws for the four-
vectors in the continuity equation Eq.(ﬁ.E), is a linear homogeneous coordinate

transformations,
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x = B(x-wt), (5.5a)

yf = yt (E'Eb}

7 =z (5.5¢)

t' = B(t-wsk2), (5.5d)
where B = 1/[1-(v2/k2)] 2 is the of the transformation. We call the

We find that if weem™ sy in [EqAt ™l c, the velocity of light in
vacuum, we will obtain N ations that was first
developed by Einstein in
of inertial transformation, 4

Wlio assert the uniqueness
"Should be only one universal
constant velocity exists in S\stage, is dependent on the
empirical facts. Note that, | wodt Jantity that transforms under
inertial transformation, similag #i5 .Li“:‘f ors' @, and IV, the four-vector. The

r -

roles of Lorentz transformations falized from (1+1)-dimension, as
=

»ydi ar ipfinite by Ungar (1992).

we have done, to (1+
This new formalism all ; X fllorentz group previously

poorly understood probleffi in T 2 -dinginsional Lorentz group.
A i

After we hﬂ w WWWMR@ be written in terms

of tensor equatlon four-space, we then pfccead to shm' this fact is so
useful in dﬂlWﬁ’ Wﬂmwm Wﬁﬁﬂnﬁ idea is partly
stimulated ff®m the logical fact that Robert Mills has presented in his brilliant
paper in 1989. In the paper, Mills has pointed out the astonishing fact, from
gauge theories, that for every true conservation law there is a complete theory of a
gauge field for which the given conserved quantity is the source. The only
restriction is that the conservation law be associated with a continuous symmetry.
We find that our conserved Q is satisfied with this constraint so it should be
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related to some real fields in nature. It is evident from the invariant form of
continuity equation Eq.(5.2) that the source in four-space must be the entire
four-vector JV, not just its zero components.

The relation of source JV and field FHV, which conventionally called field
equation in four-space, are supposed to be

(5.6)

where o is the scaling co 5 s +0f fields is also realized. To
' : tensor field FHY should be
only six independent
three-space, in forms of

' B, and the axial fieid A(x.b).

justify the continuity equaticg
an antisymmetric tensd
components. These six @

£
two three-vector fields w

They have components labgic

P(x'lt) = (Pu P (5.?3)
At N —, (5.7b)
lv: 1

A

The field equations in th™e-space then become
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These two equations are, indeed, not enough to determine the characteristics of
the fields, through we consider for the dual of the tensor field FLV defined by -
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Y = 1 gvaBFg (5.9)
2

where sHVeP js the Levi-Civita symbol defined in Chapter Il. The dual field tensor
*FHV contains precisely the same information as FI¥Y but manifests in the different
feature. The source of this dual field is called dual quantity, which in this thesis is

denoted by *JV = (k*p, *j). The relati e dual field and its source in four-

space is described as
(5.1 D)

The field equations for “Boe displayed as follows:

(for v=0) (5.11a)
(for v=1,2,3) (5.11b)
Finally, the complete forms of fie e .m*'.- our-space are

1] p | (5.12b)

These field equatﬂa‘u ﬁaﬁa WH%%’W Ehelfig
N AITIN RN NN Y @1

VxA(x,t) - 1 ap(xt) = oj(x,t), (5.13b)
k ot .

V-A(x,t) = ak*p(x,t), "~ (5.13¢c)

-VxP(x,t) - l E?_A{x,t} = a'j(x.b). (5.13d)

k ¢t
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In order to determine the physical meaning of k, we consider the special
case, in the region where both JV and *JV vanished, then Eq.(5.13) implies
directly the existence of two wave fields in three-space,

VZP(x,t) - 1 &#P(x,t) = O, (5.14a)
k2 o2

VZA(x) - 1 PAXD) (5.14b)

In this case, K is regarded 25 cation of waves P ana A in
empty three-space. & i\’ \\ e, at veiocity K, which first

Mo ¢ N B the velocity of the wave
o9
o ﬁl

v

: ey can be introduced for
n"; -

convenience. If the dual quay, —=Ls dillensor field equations in four-

¥y ires ;
space become .

appeared as the logical 0 4F
fields P and A of which JV @0

It is not necessary t

;, Y] (5.15a)
1 B 1l (5.15b)

A
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four-vector, denotéll by Uk = (®, u) where
ammﬂmummmaﬂ oo

In general, gauge transformations can be made on UK,

UKW = UM - iy, (5.17)
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where y(x*) is the independent function of xM. Field equations in four-space,
Eq.(5.15), are left invariantly under gauge transformation, this because

v = [onuv - anavy]- [avur - avamy] = [owuv- ovuH] =

In classical electrodynamics, the vector and scalar potentials were first introduced

as a convenient mathematicai agi ilating the fields. But in quantum
mechanics, the potentials hawg " /
important role in uausing *“';- 11 e ‘hm effect (Aharoncw and
Bohm,1959). It is impliél > potentials can, in certain

cases, be considered as p there are no fields acting

because they provide an

on the charged particleS: s Play an important roles in
the theory of electromagffe ) it3% physics and possibly in

the development of new % Wend Webb, 1989).

%:nd indeed the only one that
fields. The classical Maxwell

The most excellent ex
we find now, is the appmach.«- 2 r
equations are easily cLilifeaNWErenIScen 5 irge density p, and the
electric current dens‘rty V_ t'h ’ for Gaussian unit, we

T
find that ~ -
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V-A(xt) = 0, (5.18¢)
VxP(x,t) + 1.8A(x,t) = O, (5.18d)
k ot
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where the magnetic charge JV,, is disappeared. Eq.(5.18) will exactly be
represented the complete set of Maxweil equations in three-space if we replace in
the definitions of the electric field E = P, the magnetic field B = A, and k=c is the
velocity of the electromagnetic waves in vacuum. It is unfortunately that we can
not discover any candid conserved quantities that can be related to fields as we
have proposed. The magnetic charges may exist in nature, as we predict, but no
g except that the only one performed by

_ -_'
In classical mechariss — LncEeDelieve that the gravitational

"'\_\‘\
field is produced by thg g@ss, so the gravitational
equations in three-spacgs o the fundamental field

compelling experiment to confirm is cy
A1

Cabrera (Cabrera, 1981). SO\

equations we have deve gfedf & Fo =973) WBsult, for static case, the
gravitational field should kg : Coulomb’s iaw shown in
Eq.(4.43), or

where g(x) is the static J avitational Tie Pg Is 1
there is evident ﬂ,, I | field can also be
considered as mﬁﬂ ﬁﬂ ngﬁifﬁs on the particles.
Then, the results of local experimerfts in free fell are consis@afice with inertial
frames in M FANTEIEY BBk | hklshnonn as e
strong equiv Ience in the general theory of relativity developed by Einstein

(Kenycn.j 990). Implication from this principle, in a freely falling laboratory, we
feel no gravitational field at all. By transforming into a frame of reference which is

* mass density. However,

freely falling, we completely replace gravity by accelerated frames of reference.
Thus, Einstein’s fundamental insight was to abolish gravity altogether and replace
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it by appropriate transforms between accelerated frames of reference. This idea is
so different from our approach which is involved only the transformation between
inertial frames of reference. Therefore, in accelerated frames, the continuity
equation described in Eq.(5.2) should be modified in order to take account for
the gravitational field.

The another important role cf. ig the interaction with its field, in this
thesis, we do not develop suciy e/ peeds more assumptions than
Nt The example of this logical

“BysEcleny (1991).
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usual and it is not in the et
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of L
|y

AULINENINYINg
ARIAATANNINGA Y



	Chapter 5 Conclusion and Discussions

