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Jim Fisher*
Eltron Research and Development, Boulder, Colorado 80301

The mathematical forms which describe the structures of all the basic electromagnetic particles,
leptons and photons alike, are discussed in this article. Specifically, an equation is presented which
explains the value of the Planck Constant h, 6.626,075, 5210 3 kgm?/s. This equation has a general
form very similar to those which were discovered that predict the masses of the leptons. From a
mathematical view, only a few modifications are required to go from the leptons to the photons and
vice versa. The form of this photon equation contrasted with the general form of the lepton equations
points toward explanations of the notable physical property differences between the photons and
the leptons, e.g. the photons have no mass, display no charge, and have a spin different from the
leptons, et cetera. The nature of this photon equation and the geometry that it represents has
several profound implications for cosmology and particle physics.
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I. INTRODUCTION
A. Objective & Scope

The general objective of this paper is to show observed
mathematical organizing principles and patterns which
describe the structures of the elementary electromagnetic
particles. The specific objective of this work is to show
a derivation for the Planck constant h. This derivation
is based on the known geometric structural form of pho-
tons, the cylindrical helix. An objective is to show why
the Planck Constant h is constant while the photons’
wave lengths can vary over a known range of many orders
of magnitude. Additional objectives are to compare the
equations found for the photons with those which were
found for the mass densities of the leptons, in [1] ”On
Electromagneric Particles”. This mathematical analysis
will point toward explanations of the notable physical
property differences between these two particle species.

This work is best described as a mathematical frame-
work and demonstration. This framework does not
specifically support any particular theory and is not de-
rived from theory. While there may be implications
concerning particle theories indirectly supported by this
work, only those conclusions directly supported by the
equations found will be reported. The equations found
are simply presented, not derived, nor proven in the for-
mal sense of those words.

B. Historical and Current Particle Research Efforts

Examining major physics journals such as Physical Re-
view D, Nuclear Physics B, Physics Letters B, Progress
in Particle and Nuclear Physics over the last 10, 20, and
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even 30 years one will find hundreds and even thousands
of article focusing on the fermions. Specifically the lep-
tons and quarks are analyzed from about every possible
theoretical, mathematical, and experimental angle pos-
sible. In the near past much effort centered around the
weak force species of bosons. Currently much speculation
is devoted to the neutrinos [2-18 ].

What are conspicuous by their absence are reports of
research work devoted to examining and explaining the
photons. With the conceptualization and quantification
of the Planck Constant, all interest in the photons ap-
pears to have dropped. Additionally, it has long been
shown that the photons have some form of structure
which rotates as it progresses forward, making the out-
line of a cylindrical helix as it passes an observer. This
structure has an electrical and a magnetic vector at right
angles to each other, which are also oriented in a radial
manner sideways to the photon’s flight path. With this
basic knowledge amassed, now the photons are appar-
ently only studied for their use in relation to practical
applications, such as polarized sunglasses or lasers. Pho-
tons have also been involved in searches for other basic
physics knowledge such as with beam splitters examining
the question of super-luminal information transfer. But
the study of the photon itself for its own sake appears to
be a thing of the past.

This is an unfortunate state of affairs because there
are still several major unexplained aspects or assump-
tions made about the photon, one of the most basic of
all physics particles. First and foremost, the Planck Con-
stant has never been explained but is treated as a basic
assumption. Much effort is made to explain the unex-
plained masses of the other elementary electromagnetic
particles, the leptons, but none to explain this energy
equivalent for the photons. Secondly, there is the obvi-
ous question, how can the Planck Constant be constant
when the wave length of the photons’ varies over a known
range of many orders of magnitude?



II. OUTLINE OF WORK

What we examine in this article is common mathe-
matical structural phenomena which can explain the con-
tained energy of both of the elementary electromagnetic
particle species. We use the word energy here to mean
a measure of the entrapped or enclosed gravitational en-
ergy stabilized by the particle. We develop a tit-for-tat
mathematical picture for the gravitational structure of
the photons comparable with that discussed in [1] which
lead to the precise calculation of masses of the leptons.

What we find amazing here is not only that structural
equations can be developed which lead to the exact cal-
culation of the masses of the leptons in kg and the mass-
energy x time in kgm? /s for the photons, but also that all
the component factors within these equations have real
world meaning. All the component factors within the
equations discovered have common simplistic geometric
mappings to the physical world as we understand it. Fur-
ther we find that analysis of the various factors and im-
plicit variables within these equations directly lead to ex-
planations for many of the other observed physical prop-
erties of the particles. Thus the equations discovered lead
to much more than just their precise target or objective
numerical values. These references to common sense fea-
tures of the world as experienced by humans added with
the cross referencing of other physical property informa-
tion tend to virtually eliminate the possibility of these
equations being happen-stance or coincidence.

The common core of structural descriptions found for
both particle species is a radial planar energy density pat-
tern. This radial plane is set at right angles to the flight
path of the particles, a straight line for the photons and
a circular loop for the leptons. This two dimensional
feature then immediately answers the mystery of the in-
dependence of the photon’s quantum of energy from its
wave length. This is in the same sense that the leptons’
rest masses are independent of their activated or excited
states. The mathematical nature of this radial planar
structure is outlined in the next immediate section A,
and discussed in full detail for both particle species in
Section IV.A.

The structures detailed in depth in this article describe
the gravitational picture of the elementary electromag-
netic particles. In the last section of this article we draw
an analogy for the photons to the mathematical descrip-
tion of the electromagnetic structure discussed in [1] for
the leptons. This mathematical analogy explains why the
photons, while they may be ”carriers” of charge, display
no measurable charge themselves.

A. Mathematical Framework for Structures of
Electromagnetic Particles

In this section, we will describe the common
mathematical-geometric features found for all the elec-
tromagnetic particles, both leptons and photons alike.

These are as follows.

1. A radial (2 dimensional, planar) energy density
equation, Dy (r) for the leptons and Dp(r) for the pho-
tons. Note when used within the article describing the
leptons’ mathematics [19], Dy (r) appears as Dpi(r),
where p designated the electron, muon, or tau and k des-
ignated the different energy shells.

2. Within the radial equation there is a Radial Spatial
Function or Factor R,; which is identical for the two
species leptons and photons.

3. Within the radial equation there is a Radial Tem-
poral Function or Factor Ry, for the leptons and R:¢p
for the photons. These two have the identical generic
appearance or form Ry seen later.

4. Within the Radial Temporal Function there is the
embedded or implicit variable r(¢,.). This is distinct for
the two species and becomes the subject of much discus-
sion. Thus here this variable will be labeled r(¢,) and
r(t,p) when being applied to the specific species.

5. An angular (a single angle) energy density equa-
tions, Dy (0) for the leptons and Dp(6) for the photons.
Note when used within the article describing the leptons’
mathematics [19], Dy, (0) appears as Dpi(6), where p des-
ignated the electron, muon, or tau and k designated the
different energy shells.

6. The angular equation has an outer or exterior Spa-
tial Functional appearance A, ¢y, for the leptons and A, ¢p
for the photons. These two have the identical generic ap-
pearance or form Agy. This function is based on the
Chebyshev Tt orthogonal polynomials.

7. The angular equation has an inner or implicit Tem-
poral Functional appearance A;y;, and A;;p which are
again identical in generic appearance or form A;y.

8. Within the Angular Temporal Function there is the
embedded or implicit variable 6(tg). This is distinct for
the two species and becomes the subject of much discus-
sion. Thus here this variable will be labeled 6(tpr) and
O(top).

9. Initial temporal conditions for both the radial and
angular equations, which lead to initial multiplying fac-
tors or constants. For the lepton article [19], these are
I(r) which leads to the factor Cyp; and I(6) which leads
to the factor Cppr. Here we will use the designations
I(ry), I(rp), leading to C,r, C,p, respectively, and
1(01), I(6p), leading to Cyr, Cyp.

10. A general scale factor or correlation constant for all
the particles, composed of basic a-priori measured phys-
ical constants. This appears as Cy in the lepton article,
and will be designated C';, and Cp here.

11. An overall equation combining the radial equa-
tions, angular equations, and the final scale factors as
multipliers. This appears as m,, in the lepton article [19],
and describes the mass of the particle in kg. Here we will
designate this quantity as e, to describe the ”energy” of
an electromagnetic particle.

Here we use the word energy, in a very loose sense,
to describe the result of these equations. The ultimate
result of the lepton equation is mass. Where the ultimate



result of the photon equation is mass-energy x time, ie.
units of the Planck constant.

IIT. MATHEMATICAL PRELIMINARIES

For this work three mathematical tools or features are
of importance. 1. The Fraunhofer Diffraction Function
2. The distance function. 3. The exponential form e~
This last form will be discussed after the findings of this
work as applied to the photons have been presented.

First, the less commonly found Fraunhofer Diffraction
Function Fgp,, [F(r)] is first used and discussed in the lep-
ton chapter of [1]. Reviewing, the key features of this
function are as follows.

21, [F(r)]?

Fnlrn] = | 2] (1)

Where J; is the first order Bessel Function of the first

Kind. Specifically in this work F(r) is found to be = kzr!
for the leptons and = k pri/2 for the photons. Where

kL:1.697,525,53...:/ Fupn[1.000, .01 dr  (2)
0

Note that fooo Funlkpr]dr =1.000, ... and thus could be
used as a self normalizing initial distribution.

oo 1/2
kp = 1.980,416,377... = (/ Fdfn[l.OOO,...r1/2]dr)
0

(3)
Note that fooc Fypnlkpr'/?)dr = 1.000, ... and thus could
be used as a self normalizing initial distribution.
More generalized we can demonstrate that where F(r)
is the monomial = k,r", if we calculate k,, as,

kn = ( /0 h Fopn[1.000, ...r”]dr) ' (4)

then fooo Fypnknr™|dr = 1.000, .... Thus we can always
create a candidate for a self normalized initial distribu-
tion using the Fraunhofer Diffraction Functions.

Graphical presentations of both of the functions
Fdfn[kLrl} and Fdfn[k‘PT'l/Q] can be found in Figures 1
and 2 at the end of the article.

This Fraunhofer Diffraction Function has many inter-
esting properties. For example, for the monomial = ar?
we find a reciprocal scaling property, fooo Fupnlart])dr =
1.697,525.../a. For calculational purposes, the most im-
portant property is the slowing of convergence with de-
creasing value of n, toward 0, when using the function
F(r) = k,r".

The second tool, the distance function, is a common
heavily used mathematical tool taught in first semester
integral calculus.To clarify for the reader the usage of

this function here will be in a two dimensional rectilinear
setting. Thus;

(2] o

Specifically if we have Y = r(t,) = (ak:;lﬂmf),
which describes a parabolic curve that happens to be the
weighted area of an expanding circle. Then the instan-
taneous distance along this parabolic curve in rectilinear
coordinates is

97 1/2
amt? 2art,
2 2

More generally if Y = r(t,.) = (ak;nlmwtzn)? then we

have the weighted ”circular area” producible from an

initial curve (a1/2k2711/4tf). The instantaneous distance
along this "area” figure is

1/2

2
amt?n 2namt?n 1
2n 2n

(7)

IV. APPLICATIONS TO PHYSICAL
PROPERTY DETERMINATIONS

A. General Correlation of Mathematical Structural
Appearances

The general or generic forms of the mass density equa-
tions developed for the leptons is discussed in the lepton
chapter of [1]. The specific application of these math-
ematical forms to the individual leptons to give exact
physical property information is also detailed there. Here
we wish to compare / contrast structural equation forms
for the two electromagnetic species the leptons and the
photons. The specific application of these equations to
the photons will be given in subsection B.

Beginning with the overall or final equation for calcu-
lating the energy of an electromagnetic particle, ep,, we
have:

ep = CyCpD, (8)

where Cy is a general correlation constant or universal
scaling constant for each species. C), is the specific corre-
lation constant for each lepton member. For the electron
this is equal to 1.0. For the photons C), also is equal 1.0
or may not apply at all. Thus here these two correla-
tion constants will be simplified to a single constant Cp,
and Cp for the leptons and photons respectively. D, is
immediately composed of a radial equation D(r) and an
angular equation D(#). Additionally it is summed over



the various applicable shells for the leptons. To maintain
clarity of focus here we will simply refer to the mathe-
matical appearances of the electron, which only has one
shell. Thus we have specifically for the two species:

€Lepton = €L = CLDL = CLDL(T)DL(H) (9)

ephoton = €p = CpDp = CpDp(r)Dp(0) (10)
where ey, results in units of mass, kg, and ep results in
units of mass-energy x time, kgm?/s.

Beginning at the beginning;

Cr, = epo(Geg)t/? = 4.893,752,96(10 3 )m  (11)

and

Cp = €2 (uo/eo)’? = 9.670, 562, 404(10 %0 )kgm? /s
(12)

The units of both these constants need some clarifi-
cation. Both are actually conversion constants from the
common or MKS relative system to units in the Planck
absolute system. They come from equations of the form
1.0, relative unit = x.zz(10~**), absolute units.

For both species D(r) is composed of an initial con-
stant, a spatial factor, and an independent temporal fac-
tor. This spatial factor, Rs¢, is a straight function of r
and is identical for the two electromagnetic species. The
temporal factor, R¢¢, contains an embedded or implicit
variable of radial time, r(¢,) and is distinct for the two
species. Thus we have:

oo

Rsz(r(tTL))dr
(13)

DL(T) :CTL/ RszthdT:CTL/
0 0

Dp(r) = Crp/ Ry Rippdr = C,,«p/ Rt R(r(typ))dr
0 0

(14)
The radial initial constants are derived from initial con-
ditions as follows.

1) = Fnlro) = [
Specifically;
I(rp) = Fapnlkrr'] = Fapn[1.697,525,53...r']  (16)

Which leads to the initial or normalizing constant for the
leptons’ radial equation.

Crp = /0 T L) R R(r(ty) ) (17)

Likewise;

I(rp) = Fupnlkpr'/?] = Fu,[1.980,416,377..7Y/2] (18)

Which leads to the initial or normalizing constant for the
photons’ radial equation.

Cop = /O T (PR RO () dr (19)

Where the derivation of the constants k; and kp were
given in equations 2 and 3 above.

The radial spatial factor, Ry, is the exponential form
e=6"". The generic form of this function, e~
many special properties to be discussed later.

The radial temporal factor, R:s is specific for the two
electromagnetic species and derives as follows. For the
leptons;

2
™ has

Rigr = "L (r(t,1)) (20)
Where the L™ is a m'" derivative of the n'* Laguerre
orthogonal polynomial. Where both n and m are even for
the leptons, and specifically n = m = 0 for the electron.
Since L3 = 1.0 and since the normalizing factor for L
also = 1.0, then this polynomial factor is implied in the
discussions here. This factor is absolutely necessary in
correctly calculating and making a distinction between
the masses for the higher members of the lepton series.
The implicit radial temporal variable for the leptons is

L kp
(21)
Likewise for the photons;
Rigp = "M L (r(tep)) (22)
The Laguerre orthogonal polynomial factor, L], may not

apply at all for the photons. Even if it does apply, just
as with the electron this factor is likewise invisible here.
The implicit radial temporal variable for the photons is

1
27 2
T 2 it} T 3 mt0
r(trp) = (5) ds <]€1;2) = (5) 1+ (161;2> dt
P P
(23)

Although ultimately in 7(¢,p) the implicit variable ¢,
is raised to the 0 power, its appearance is intentionally
kept to show a pattern for the two species. The differ-
ence between t, ultimately raised to the 2"¢ power for
the leptons and ¢, raised to the 0 power for the photons
is critical in understanding the physical property differ-
ences between the two particles. These differences are
discussed in detail later.

For both species D(6) is composed of an initial con-
stant, a symmetry multiplier, and a spatial factor, Agy.
This spatial factor is identical for the two electromagnetic
species, and in tern contains an embedded temporal fac-
tor, 6(tp). The temporal factor contains an embedded
or implicit variable of angular time, t9. This embedded



temporal function is identical in generic form for the two
species.

The outside or primary spatial function within the an-
gular equation D(#) has the form;

Auy = Ti(Sinln/2 0(to)) (24)

These are trigonometrically substituted Chebyshev or-
thogonal polynomials and thus require normalizing fac-
tors of (m/2)~1/2. For both the electron and the photons
n = 1. Thus there is a single Sin() term present, which
keeps the appearances simple. Thus we have;

T\—% [T/?
DL(0) = Cor+4 (%) /O T (Sinfr/2 6(ter)])d0
(25)

Dp(6) = Cop *2 (g)*é / i (Sinfr /2. 0(top )0

(26)
The angular initial constants are derived from initial
conditions as follows.

1(01) = cos(0) (27)

Which leads to the initial or normalizing constant for the
leptons’ angular equation.

/2
Cor = /0 I(01)+ T} (Sinfr/2 0(tor))d0  (28)

Likewise;
I(0p) = cos(m?/8  0) (29)

Which leads to the initial or normalizing constant for the
photons’ radial equation.

4/
Cop = /O 1(0p) « T (Sinfn/2 O(tor) )0 (30)

As seen above in Dy (6) the net symmetric factor for
the leptons is 4. This is discussed in the lepton chapter
as a result of symmetry of the integral about zero, and as
a result of 2 orthogonal forms being applicable. As seen
above in Dp(6) the symmetry factor for the photons is
2, which is again the result of symmetry of the integral
about zero.

The implicit angular temporal function, () is spe-
cific for the two electromagnetic species and is derived as
follows. For the leptons;

O(tor) = T,}(Cos[n™" to]) (31)

where again n = 1 for the electron.
Likewise for the photons;

O(tor) = [1 — (/4 to)*]"/* (32)

Since in O(tpr) for the leptons the Cos() function can
be restated as

Cos(tg) = [1 — Sin?(tg)]*/? (33)

then this angular temporal variable can be seen to have
the same generic or meta-form for both species.

0(to) = [1 = f(to)]"/* (34)

Thus we conclude detailing the mathematical forms
which describe the bases of the structures of the leptons
and the photons. The specific application of these math-
ematical equations to calculate the masses of the lep-
tons, to the required accuracy, are detailed in the lepton
chapter. Here, in the next section, we will walk through
the application of these equations to calculate the mass-
energy x time, the Planck constant, for the photon.

Thus we end this section seeing that the mathematics
of the structural forms for the two basic or elementary
electromagnetic particle species, the leptons and the pho-
tons, have analogous and often identical features. The
minor differences between their mathematical forms lead
to profound differences in their measured and observed
physical properties. These differences and their results
will be discussed in later sections. The similarities in
their mathematics also lead to profound implications not
only for these two particle species but for all the other
elementary particles and even for cosmology. Discussions
of these implications will be left for future articles.

B. Application of Structural Forms to the Photons

We saw that the equations found show the mass-energy
x time, the Planck constant, for the photons to be the
mathematically analogous counterpart or resulting struc-
tural equivalence to the mass of the leptons. Table I
which follows, details the exact use of these structural
equations to calculate the Planck constant for the pho-
tons. For comparison Table II shows the analogous cal-
culations for the mass of the electron.

We also saw in the last section that the overall radial
function for the photons, Dp(r), was composed of two
factors inside the integral; a spatial factor, R.f, and a
temporal factor, Ry sp or R(r(t;p)). Further, we saw that
although initially r(¢;p) was composed of a monomial of
the variable t;p as follows,

itk
(k}f) )

that when the distance function ds was applied to this
monomial, then the variable ¢, effectively vanished. Thus
this second factor of time reduces to a constant and the
remaining radial spatial factor then can be integrated an-
alytically. This same simplification does not occur with
the radial function of the leptons.

Items not detailed in Table I and Table II are the exact
forms of the angular implicit temporal variables 6(tgr,)
and 0(tpp) , which are found in equations 31 and 32
above. This is because they are not integrated indepen-
dently and thus have no free standing numerical values.




TABLE I: Calculation of The Planck Constant

FUNCTION
Radial Parameters
Initial Constant

Spatial Function

Temporal Function
Net Integration
Final Value
Angular Parameters
Initial constant
Symmetric Factor
Tf Normalizing Factor
Angular Equation
Final Value
Combined Results
Radial * Angular Product
Scaling Factor
Final Calculated Value

SYMBOLS

CTP
Ry

Rirp
none
Dp(r)

Cop
sym
norm
Aspp
Dp(0)

Dp(r)Dp(8)
Cp

€Photon

EXPRESSION

Iy Fdfn[lzPT”z]Rsztder
% _—6r _
Jo e dr = 7/ (2V/6)
- 1
(%)I/st klt/rz
e P
Iy RsgRispdr
CTP fooo RsztdeT

4/
fo/ cos(m?/8 0)Asspdf

(r/2)"'2
[Tl (Sin[r/2 6(tor)])do
Cop * sym * norm f:/ﬂ Agppdf

e* (po/e0)'’?

CpDp(r)Dp(6)

INTEGRATED VALUE

6.242, 125, 254
0.361, 800, 627

21.451, 225,729
7.761, 066, 925
48.445, 551, 845

0.781,812, 090
2.0
0.797, 884, 561
1.133,648, 187
1.414, 329, 947

68.517, 994, 75kgm? /s, abs
9.670, 562, 404(1073), abs/rel
6.626,075,440(10~3*)kgm? /s, rel

TABLE II: Calculation of Electron Mass

FUNCTION
Radial Parameters
Initial Constant

Spatial Function

Temporal Function
Net Integration
Final Value
Angular Parameters
Initial constant
Symmetric Factor
Tf Normalizing Factor
Angular Equation
Final Value
Combined Results
Radial * Angular Product
Scaling Factor
Final Calculated Value

SYMBOLS

C’r'L
Ras

Rifr
none

Dr(r)

Cor
sym
norm
Assr
DL(6)

DL (T)DL (9)
CL

€Lepton

EXPRESSION

fooo Fdfn [kLTl]RSthdeT

8—67"2

x 2mid
o7 (3)]
e L

15" RsgRisrdr
Crr [,” RsgRisrdr

foﬂ/Q cos(0)Asyr,dd

(m/2)~1/?
[T Tl (Sin[r/2 6(tor)])do
Cor * sym * norm f:/z Asyrdo

epo(Geo)'/?
CLDL(T‘)DL(G)

INTEGRATED VALUE

1.618,533,691(10%)

3.428,165,302(10%)
5.548, 601, 040(10%)

0.890, 365, 284
4.0
0.797, 884, 561
1.180, 580, 070
3.354, 777, 477

1.861, 432, 180(10°)kg, rel/m, abs
4.893,752,96(1073¢)m, abs
9.109, 389, 239(10~3! )kg, rel

V. ANALYSIS AND DISCUSSIONS

A. Initial General Observations

First, we begin at the beginning and ask the question,
what do these two tables, Table I and Table II represent
in terms of practical physics? The equations in these ta-
bles offer straight forward relatively simple mathematical

means to calculate measures of the entrapped or stabi-
lized gravitational energy of the two particle species. For
the leptons these equations directly result in the units
most closely associated with gravity, those of mass, kg.
For the photons, for reasons to be discussed more fully

later, the equations result in the more indirect units of
mass-energy x time, kgm?/s. These equations are in ra-
dial planar coordinates, and are represented by regular or
scalar mathematics. Both the radial and angular factors



probably represent the solutions to independent second
order differential equations. Much valuable information
can be learned here, which may give pointers on how to
extend the current analysis to other bosons or fermions.

The key operative word here is stabilized or stability.
Both the photons and the leptons are stable wave forms.
Just because the photons move and the leptons stay put
does not diminish the stability of either form. The pri-
mary structural feature of both species’ wave forms is a
radial plane. Something about the nature of the forces
which set up this plane must be self balancing or stabi-
lizing. Stated very generically, or simplistically, the ex-
pansive and contractive forces creating these radial struc-
tures must be counter-balancing. We know that for these
two most elementary electromagnetic particles there are
only three forces involved in their structures or to which
they respond; gravity, electrical, and magnetic. Thus we
can see two of these forces create a 2 dimensional pla-
nar structure, while the third propels the wave pattern
into space with time. We also saw in the lepton article
a different mathematical description, rectilinear vectors,
gave the electromagnetic structural picture for the lep-
tons. The probable analogous electromagnetic structural
picture of the photons will be discussed later.

In the lepton article [19], we discussed the three factor
appearance of the lepton radial equation. There we noted
the appearance of a driver, a shaper, and an attenuator.
These factors are mathematical representations of what
must occur physically. Neglecting the shaping Laguerre
polynomial factor, which might not apply to the photons,
we found the double exponential appearance of the radial
equation for the energy density of the particle to be

Dparticle(r)/cr = / RSthfd'r = / e_“’“2er(t7‘)d7"
0 0

(36)

The mathematical features of both of these radial fac-
tors are quite remarkable.

The equations in Tables I and II are static density
equations. Although these equations contain both spa-
tial and temporal components, they are actually static in
nature. Looking at the radial equations, Dpgrtice(r) in
particular, we find the spatial, R,ss, and temporal, R;y,
parameters are multiplied together as independent func-
tions, as seen above.

What we do not find is dynamic, velocity, or first
derivative descriptions. If we assume that these descrip-
tive equations are representations of dynamic systems or
stabilized wave patterns, then we can ask how does the
radial density change with the outward velocity of the
wave? Is the outward velocity of the wave constant? We
can ask several similar such questions. This information
is not addressed by these equations and is not seen di-
rectly, if it is available at all. Taking the first derivative
of Dparticie(r) simply removes the integral from around
Ryp and R;y. Taking yet another derivative, the total
second derivative of Dpgriicic(r) we obtain as follows;

d' (R, d' (R
d2(Dparticle(r)) - %Rtf + Rsf% (37)

Examining the nature of the terms and factors of this
expression for both particle species we can approach some
understanding of the interplay of the mass or energy den-
sity of these particles with the dynamics of the wave.

Another, yet very important, observation on the na-
ture of these functions concerns their balancing of what
could loosely be called ”their tendency toward move-
ment”. Starting with the radial spatial function, we find
that although 72 is always positive, the negative sign pre-
ceding it in the function ¢~6"" ensures that this radial
function or the force it represents is at the top of an en-
ergy hump. Thus spatially the internal balance of the
particle is such that it would want to "roll” forward or
backward. Since the particle is a stable "object”, we
know that this ”tendency toward movement” must be
balanced by some other feature of the particle’s energy
representation. Here we find that the leptons’ radial tem-
poral function is in a well with very steep walls of etar™",
The photon with a flat radial temporal function of etar’
has no such balancing action to prevent spatial move-
ment. Looking at the angular functions, we find that the
temporal function is internal or implicit and thus cannot
effectively balance either particle species’ external spatial
tendency to roll, rotate, or spin about their center.

Finally we need to briefly address the units resulting
from these equations. As noted eariler the scaling fac-
tors Cr, and Cp are actually conversion factors relating
the Planck system of absolute scales and the MKS sys-
tem of relative scales. In the unpublished article by Jim
Fisher ”Systems Analysis - Derivations of essential Con-
stants” the specific operations here have been shown to
be derived from numeric quantities with units which are
system independent. Thus they are not just mere many
decimal accurate coincidences of the MKS relative sys-
tem of units.

B. Special Properties of Some of The Functions

Several valuable properties of the functions involved
in the radial planar structures of the elementary elec-
tromagnetic particles are the self-normalization of their
free standing initial conditions, and their implicit angular
functions, as seen in Table III

Referring back to the mathematical preliminaries, we
discussed the application of the distance function, ds,
to a general weighted expanding ”circular area”, Y =
r(ty) = (aky,/*mt2"). We saw that this ”area” figure
was producible from an initial curve (a/2k; " /4n). Ap-
plying this same concept of a hidden, original, or precur-
sor function to the implicit variables within our radial
temporal functions, r(¢,), we find the following. For the

leptons, within r(¢,.1,) the distance function is applied to



TABLE III: Integrals of Free Standing Functions Used in e,

FUNCTION SYMBOLS INTEGRATED EXPRESSION
Lepton radial initial condition I(ry) 15 Fuapn[1.697,525,535r ! |dr = 1.0
Photon radial initial condition I(rp) Iy Fupn[1.980,416,377r"/?)dr = 1.0
Lepton angular initial condition 1(6r) fOW/Z Cos(6)df = 1.0
Photon angular initial condition I(6p 04/” Cos(m*/8 6)do = 1.0
Lepton implicit angular function O(tor Oﬂ/z T} (Cos[n™'t3])dt = 1.0
Photon implicit angular function O(tor f;“[l —(m/4 tp)}]Y2dt =1.0

27rtf/k2/2 which can be thought of as being the area of a
circle produced from /2t / ki/ *_ For the photons, within

r(t.p) the distance function is applied to 7t./ k}D/ * which
can be thought of as being the area of a circle produced

from ¢}/ / kllg/ *. What we can notice with these ”behind
the scenes” formulations are that the ultimate variables
here have the same power relations as we found for the
variables in the radial initial spatial conditions; I(rr)
with Fyp,[krr!] and I(rp) with Fyp, [kpr'/?].

Other subtle yet revealing features we find within
r(tr1) and (¢, p) are the distinct appearances of kiﬂ and
kllg/ % in the denominators. The appearance 1/(k!/2) is a
classic normalization appearance, where k is the norm.
By norm we mean the integral of some function of con-
cern, squared, over its natural range, when this function
is free standing or not embedded in the current applica-
tion. This is a common meaning, and is the mathematical
usage when working with both probability functions and
orthogonal polynomials. We can also back the 1/v/& out
from under the squared term of the distance function,
ds, to produce simple the appearance of 1/k. This is also
quite a legitimate appearance for a normalization factor,
when working with functions that are not squared, such
as the Fraunhofer diffraction integrals above.

For the angular functions there is also some subtle in-
terplay between the various functions and their resulting
numerical values. In Table IT we saw the lepton initial
angular constant Cyy, evaluated to 0.890, 365, 284.... For
the photon we can see for a free standing or more general
form of the angular function the following properties;

/0 Sin(r/2 0(top))do — (38)

1
/Sin(r/2 [1— (tg)?]/?)d6 = 0.890, 365, 284... (39)
0

Further, if we let a = 0.890, 365, 284..., b, be any con-
stant, and the upper limit u = b/a, then for all

/ ! Sin(r/2 [1 — (to/u)?]/?)do = b (40)

0

Thus the integral of the photon angular function self nor-
malizes when we have u = 1/a = 1/0.890,365,284... =

TABLE IV: Result of Sign Variations of Equation Pa-
rameters for Leptons

FUNCTION|  EXPRESSION | r,t.,0,t5 +| r,t.,0,t0—
Rsy e s’ + +
S

. art!
ds in r(trz) [1 + (k1/§> dt + +
L
z 1/2* above
Risr L(5) pove] + NA
Ags T} (Sin[r/2 0(tor)]) + NA
0(tor) T;{(C’os[n_lto]) + +

1.123,134, 536... or in effect is linearly scaling. This prop-
erty can be very useful.

C. Parity

Before examining the key differences between the equa-
tions which give rise to the observed physical properties
of the photons and the leptons, we should first look at one
other important topic, parity. Without structural equa-
tions describing the various particles, physics has pro-
ceeded by observing what occurs to the various particles
when time is reversed, when space is reflected, et cetera.
Physics then makes a tabulation of these observations
and notes where expected reflection outcomes are vio-
lated. Without a knowledge of structure though, there
can be no general mathematically based explanation for
the various outcomes. Here we can directly examine what
to expect when the basic human measuring devices of
time and space are negated or reflected. Tables IV and
V summarizes these results.

When looking at the effects of parameter sign varia-
tion, we find with only one exception that it is the im-
plicit temporal variable and not the external function
that drives the nature of these responses. For the radial
spatial functions which are identical as Ry, of course
there aren’t any temporal variables. This concept of the
temporal being a-priori when viewing the nature of par-
ticle parity is in agreement with the findings of [20].

Here we find a conceptual difference between the math-
ematical and the physical. When thinking of trigonomet-



TABLE V: Result of Sign Variations of Equation Pa-
rameters for Photons

FUNCTION| EXPRESSION | r,t.,0,t0 +| r,t.,0,t0—
Rsy e 67 + +
N 3
ds in r(trp) |:1 + <%) :| dt | constant constant
kP
T 1/2* above
Rtfp e[(7) b ] + NA
Asy T} (Sin[r/2 O(tep)]) + NA
O(tor) [1—(x/4 te)*]"/? + +

ric functions, sin and cos, and a cylindrical helical struc-
ture we typically think of something as physically cycling,
making a complete rotation or revolution. Mathemati-
cally though what we have is a pattern which oscillates
or alternates direction, rather than one which continually
proceeds in the same direction and repeats itself. The im-
plicit angular functions are both ”even”, as shown in the
tables. Thus, as long as the implicit variable ¢y is within
its valid range, it does not matter whether it is positive
or negative. The external angular function As¢ will al-
ways receive a positive argument. Thus the Chebyshev
Tn polynomial will only cover a range of 0 to 1, ie. is a
shifted TnJr polynomial and not a full range, -1 to +1, T,
polynomial. For example with the lepton, as the implicit
variable ty progresses from —m/2 to 0 then the external
sin function increases from 0 to 1. Then as the ty contin-
ues from 0 to 7/2 the sin function decreases from 1 back
to 0. Nowhere does this exterior sin function produce a
negative value. One mathematical way to produce a con-
tinuous cycling pattern rather than an oscillating one is
by introduction of +cos for the leptons and +./ for the
photons as the implicit functions 6(¢9) and appropriate
adjustment of the equation symmetric multipliers. Un-
fortunately such a maneuver will result in the integral of
the angular function neutralizing itself to zero. A means
to solve this difficulty may be by the introduction of i, the
v/—1, then squaring various quantities, but such proce-
dures, besides being of dubious benefit, would violate the
principle of "keep it simple”. Another means of resolv-
ing this apparent anomaly is experimental. Designing
an experiment to detect whether a single photon makes
a complete rotation or oscillates back and forth should
be relatively simple with the modern high tech instru-
ments now available. This apparent anomaly between
the mathematical and the consensus physical remains an
open question yet to be addressed.

What we do not find here is what occurs when the
path or direction of propagation of the photon is reversed.
Likewise, we do not know what happens when the path
or direction of revolution of the lepton is reversed. These
parameters, which we might call X distance covered for
the photon and ¢ angle progressed for the lepton, are not
addressed by the gravitational structures or their radial
planar equations. We need the vector expressions for

the electromagnetic structures of these particles to make
sense of the dynamics of this particular parameter.

VI. STRUCTURAL CONTRASTS AND
CONCLUSIONS

A. Mass - Masslessness

Examining the radial function for the photon and lep-
tons in Tables I and II we find the key difference between
the two species, their gravitational relationship to time.
From the discussion in Section V.B. above we saw that
the outer most level of time, or consensus time on which
the distance function ds is operating could be conceived
of as having some inner, hidden, or preliminary func-
tion of time. The interior relations with time of the two
species had the same power relationships as those of their
initial spatial Fraunhofer Diffraction conditions. The ex-
terior radial temporal function of these energy density
equations supply one of the factors for the ultimate math-
ematical values for these expressions. In this temporal
function the leptons have a pseudo first-order relation to
97 1/2
time, r(t,z) oc t' or |1+ <ff—f;l“> Whereas from

L

the external viewpoint the photon is related to time as

97 1/2
r(typ) o<t or |1+ (;1—%) , or is mathematically
P

independent of time. This does not mean that the photon
has no relationship to consensus time, or a null or zero
relationship. Rather the photon has a very special rela-
tionship, that of a constant value of 1.0 or more correctly
a constant value of 2.446,139,955. This is probably the
mathematical reason why the photon has no mass and
why it travels at the speed of light, c; as the speed of elec-
tromagnetic energy transfer is called. This is in keeping
with relativity which indicates any ”object” moving at
the speed of light effectively will not age or experiences
an unchanging relationship with time, at least from the
viewpoint of an external or stationary observer.

From the inner most or precursor view, we saw the
photon is still related to time as t,l-/ % We can assume that
this is necessary for the photon to exist. Generalized, all
”objects” that exist must have a form or structure. That
structure must have internal references to time just as
they have external references to space.

B. Charge - Chargelessness

As to why the photon has no charge, or at least why
it displays no measurable charge. It is hard to prove a
negative, the absence of something, or why something
does not, or appears to not, exist. Never-the-less, the
following explanation is offered for discussion. The one
useful item of information that we have on this topic



is the mathematical nature of the charge of the leptons
discussed in [1]. There it was shown that the charge of the
leptons probably relates to the square of the curvature of
a vector formulation for the electromagnetic structure of
the leptons.

The vector formulation of a broadly generalized ” cylin-
drical spiral” is

R(t) = aCos[F(t)]i + aSin[F(t)]j + bG(t)k (41)

With the one constraint that F(t) = G(¢) then the
curvature and torsion of this figure are

/ "
curvature k= [R'(H) x R(®)] - ¢ (42)
R/()] a? + b2
[R’(t) «R'(t)eR” (t)} b
torsion T = = (43)

[R/(1) x R (1) o +42

These are invariant numerical constants, independent
of the variable t and the function F'(¢). This invariance
was shown to be key in producing the invariant vector
based charge of the leptons. The equation which calcu-
lated to produce the charge of the leptons as, ecqc =
1.602,177,29(107'%) C, based off the cylindrical helix
form

R(t)e/mr, = aT}(Cos[F(t)])i+ aT} (Sin[F(t)])j + bG(t)k

(44)
for n odd. Where F(t) = G(t) = 7/2 0(ter). Where
O(tgr) = T[cos(n™1t})] with a = 6 and b/n = 1,n =
1,3,5 for electron, muon, and tau respectively.

Here the function F(t) did not need to be explicitly
stated or even known at the time. Later in the radial
angular mass density equations, gravitational structure,
we found this angular function to be as shown. If we
relate the curvature k to charge and the torsion 7 to
hand, as was done in [1], then by varying the signs of a
and b in R(¢) we can produce four combinations of charge
and hand for the lepton and their anti-particles. Allowing
space to freely rotate about the particle reduces this to
two combinations of charge and hand in a free floating
environment.

Thus, although not directly provable by the mathemat-
ics of this report, it is felt that the photon violates the one
constraint that F(t) = G(t). By analogy to the leptons,
it is likely that the electromagnetic vector formulation
for the photon is something similar to the following.

R(t)e/mp = aCos[F(t)]i + aSin[F(t)]j + bG(t)k (45)

Where F(t) = 7/2 0(top) and G(t) =t; ie. F(t) # G(t).
Where 0(tgp) = [1 — (n"'t)?]'/2, and probably with
a=6andb=1n=4/rm.

The photon may spin or rotate clockwise or counter-
clockwise about the centerline of its axis of progression,
related to the sign of a, and it may progress in a forward
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or backward sense, related to the sign of b. Even so,
we find the photon will not have a charge nor a sense of
hand because it does not have a fixed invariant curvature
nor likewise a fixed invariant torsion. What we really see
is that the photon does in fact have a charge, but it is
constantly changing. Thus it does not display a charge,
a fixed constant physical property which is measurable.
To humans and their instruments the photons appear
chargeless, at the gross time scale upon which humans
operate.

We know that this variable t in the vector helix ex-
pression of the photon relates to position along the wave-
length or flight path of the photon. By analogy we can
conclude, this variable t for the lepton relates to position
along the donut coil flight path of the lepton. In [1] we
concluded that this coil length t was independent from
both the radial and angular expressions of time, ¢, and tg,
for the rotating or spinning mass density planar pattern.
We can assume that the final expressions in Tables I and
II , of mass-energy x time for the photon, and mass for
the leptons, relate to time at the outer most or exterior
level. Then another key to unscrambling this mystery of
charge, or lack of it, will be in determining to what level
of time the t in their respective electromagnetic struc-
tures, vector cylindrical expressions, is related.

Examining these vector expressions for the electromag-
netic structures of these particles we can address the pa-
rameter of propagation, which was left open by their ra-
dial planar gravitational structures. Imagine what we
would see if humans had both the conceptual and physi-
cal apparatus to see into time. Further imagine that an
observer had shrunk down to the size of a photon and
watched one move across his front. Assume that as he
is standing focusing forward, that he sees the present in
time. With the specified propagation vector of bG(t)k
and G(t) =t for the photon what would he see as time
progressed or regressed? If he looks to the left in time,
call this the past, he sees the photon moving in one di-
rection. If he looks to the right in time, call this the
future, he sees the photon moving in the other direction.
Since this variable in time is so simple and immediately
translates into the spatial parameter, our observer would
find the same situation in space. If he looks to the left,
negative values in space, he finds the photon progressing
toward him. If he looks to the right in space, positive val-
ues, he finds the photon receding away from him. This
is all very simple and as expected.

What is not simple is this same analysis for the lepton
circulation around the donut. With the lepton parameter
of G(t) = 7/2 T[cos(n~1t})] we find very different pro-
gression dynamics. Here we need to remember that the
variable tg and the parameter cos(n~'t}) are limited by
the valid range of the T}l function. Here we are assuming
that the electromagnetic Tn function of the leptons is a
T} function the same as the gravitational one, and that it
is not a more general full range T,, function. As discussed
in Subsection V.C. concerning parity for the gravitational
structure variables, under this restriction the cos() func-



TABLE VI: Spin of Leptons and Photons

FUNCTION LEPTONS PHOTONS
0(to) kT [Cos(n ™ te)] E[1 — (to/u)?]'/?
0(te) —kSin(te) —k(to/u?)[1 — (to/u)?] /2
Q(tg)g(te)/ 7]{52008(159)51.77/(159) 7k2(t9/u2)
Equivalent | —k?/2 Sin(2ts)
Integrated | —k?/4 Cos(2te) —k%/2 (3 /u?)
Eval @ upr 0 —k%/2
Eval @ 0 —k*/4 0
Net k*/4 —k?/2

tion always produces a positive value. Thus as our ob-
server views the curved rim of the lepton donut, to his left
or to his right, he finds the energy pattern progressing in
the same direction. Whether this is negative toward him
or positive away from him doesn’t matter. It is doing
the same on both sides of him in time. Again since this
temporal variable is so simple, movements here in either
the past or future immediately translate to their spatial
analogues. How can the radial planar pattern progress ei-
ther away from our observer in both directions or toward
him from both directions? This is possible under one set
of conditions, that we have two waves, one forward and
one reverse, and that they pass thru each other at the
point of our observer. This is a plausible possibility since
we have specified that our observer is at the present, the
zero point in time, which corresponds to the zero angle
in space. This probably means that at any other point
in time our observer cannot see equally well into the past
and into the future. Also his view to the right and left in
space will not be identical, but probably will be two mir-
ror images. This explanation may help alleviate some of
the apparent anomaly that was raised in Subsection V.C.

C. Spin

As to spin or intrinsic angular momentum, again there
is not much information with which to work. Never-the-
less we can proceed by making a few simple assumptions.
First we assume that angular momentum has to do with
the radial planar form of the gravitational structures pre-
sented in Tables I and II. We assume that these radial
planar forms are spinning in a sense similar to the turning
of the blades on a windmill. We assume that this angu-
lar momentum has nothing to do with or is independent
of the forward propagation of these figures, a straight
line for the photon and a circular donut for the lepton.
In terms of the electromagnetic vector expressions, we
would say that the angular momentum is related to the
i and j vectors and is independent of the k vector. Next
we assume that angular momentum has only to do with
the angular equations of these structures and is not re-
lated to the radial equations. Finally we choose a very
simplistic or basic concept for the mathematical mean-
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ing of momentum. We assume that momentum is related
to velocity or the first derivative of a function of time.
Specifically we choose the following generic expression for
momentum,

Momentum, MO[F (r,t)] = F(r,t) « F'(r,t)  (46)

Looking at the angular mass density equations, Ay, in
24 and Tables I and II we see that both particles have the
same form, as follows; As; = T} (Sin[r/2 O(tg)]). Fur-
ther for n =1, AL, = 7/2 Cos[r/2 6(tp)]0'(tp) Finally,
we find;

Agp ALy =m/2 Sin[m/2 0(tg)|Cos[m/2 0(tg)]6' (to)
(47)

This information is of course identical with what would
be obtained if we had started with the j vector of the
electromagnetic formulation. We know that the parti-
cles, photons being bosons and leptons being fermions,
must have a spin angular momentum ratio of 2 : 1. We
can rapidly see that these expressions with their embed-
ded implicit functions and derivatives, 6(ty) and 6'(t9),
are sufficiently complicated and substantially different
enough that we will not be able to produce this simple
2:1 ratio, no matter how we try to manipulate them.

Thus we are forced to look deeper. While this next
step initially appears difficult to rationalize, upon exam-
ination we find that it is the only proper logical choice.
We must assume that the angular momentum of these
particles relates only to the inner, implicit, or embedded
functions of time. This last step or assumption produces
the desired simplification and the ultimate desired result.
Why can we make this last choice excluding the greater
or exterior angular equations as the starting point for
our computations? Upon examination the answer is ob-
vious. The external angular equations are functions of
6 and space and are not functions of time. We already
decided as part of our definition of momentum that an
expression representing momentum must be a function of
time. Examining the inner, implicit, or temporal angular
expressions for our particles we find the information in
Table VI. For both species k = /2.

Here we need to remember that the lepton angular
equations are most probably the solutions to second order
differential equations and thus are the trigonometrically
substituted T)i orthogonal polynomials. Thus the upper
limit on the lepton integral of 0(t9)60(tp)’ is such that it
gives the full range of the T}l polynomials, 0 to 1, and
here is specifically set at 7/4. Here the value of u in the
photon equations does not need to be specified, but only
needs to be set equal to the upper limit of integration.
From the angular equation we know that this upper limit
is probably equal 4/m. The simplification of the lepton
presentation, which shows only the electron information,
still needs to be addressed. The use of higher member
odd T} polynomials was neglected here because of possi-
ble complications which could be added by the auxiliary
shells of the higher members of the lepton series.



Finally, the above presentation of course only shows
how to obtain values related to angular momentum which
have the correct numerical ratio. There is no scaling fac-
tor or correlation constant which converts these values
to real world measured quantities. Thus these manipula-
tions can be thought of as only a relative correlation, and
are not truly equations from which spin angular momen-
tum can be calculated. The importance of this proposed
explanation, though, again lies in verifying that the equa-
tions developed for both particles, not only meet their
respective numerical requirements, they also meet key
conceptual requirements. That is, they can potentially
explain obvious physical property differences between the
two species.

D. Conclusions

Summarizing, we have seen a mathematical framework
for describing geometric structures for the elementary
electromagnetic particles, leptons and photons. These
wave structures are simple and easily understood by any-
one familiar with second semester calculus. These struc-
tures base on two dimensional radial-angular energy den-
sity patterns, in scalar mathematics,to describe the grav-
itational picture of these particles. Additionally vector
mathematical descriptions of the same structures give the
electromagnetic picture of the particles.

We have found that an amazing amount of information
has been obtained. Once equations have been developed-
discovered for the gravitational structure of these two
particle species, leptons and photons, then indeed these
equations explain much more than just the observed mass
or mass-energy x time for the particles. Each factor in
these equations offers interesting insights into other ob-
served physical properties of the particles.

1. The implicit temporal function of the radial equa-
tion, Ry, offers a plausible explanation for a particle’s
mass-masslessness.

2. The implicit temporal function of the angular equa-
tion, Ass, offers a clear explanation for a particle’s spin
angular momentum.

3. The relation between the implicit temporal func-
tions, F'(t) and G(t), of the vector description of the par-
ticle’s electromagnetic structure offers an explanation for
the particle’s charge - chargelessness.

4. Varying the sign of the several implicit and tem-
poral functions gives results for the external radial and
angular functions in agreement with the observed parity
requirements for these particles.

In short it is the temporal functions or factors in the
particle’s structural equations which provide insight into
many of the major observed physical properties of the
particles.

Thus it appears that through continued analysis of
mathematical statements for the structures of both the
photon and the leptons that the definitive answers to
other physical property questions will be found. Ques-
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tions such as what gives rise to or is responsible for
the magnetic moment of the leptons? Likewise, for the
neutrinos, gravitons, quarks, gluons, et cetera, struc-
tural equations (gravitational, electromagnetic, and color
where applicable) must be developed before much fur-
ther progress can be made in particle physics. Assum-
ing structureless particles such as mathematical points
or mathematical lines with no cross section, and possi-
bly even mathematical sheets with no thickness, will not
yield physical property information.

VII. APPENDIX

In Section IIT the mathematical preliminaries we intro-
duced the exponential form e~ In Section IV.A. we
saw the use of this form as the identical primary spatial
factors, Rsf, within the radial functions D, for both the
leptons and the photons. In Section V.A. and Tables I
and II we saw the importance of this spatial factor in
balancing the expansive functions Ry sp with r(t,p) o t0
and Rysp, with 7(¢,1) oc t'. Since these temporal func-
tions are embedded within a positive exponential then
there needs to be some form of counter balancing mathe-
matical factor to bring the overall radial function to con-
verge, or else these mathematics could not result in a
stable wave pattern or physics particle. Aside from ter-
minating the radial temporal tendency of the particle we
find some very interesting properties of the form of this
spatial factor R,y = e—ar’ by itself. Probably the most
important property for our applications to physics is out-
lined following.

This property concerns the balancing of the traditional
forces, potential and kinetic, or their mathematical en-
ergy expressions. We need to start with a generic bi-
nary expression for the force or energy expression of a
system, such as F(r,t) = G(r)H(t). For simplicity of
discussion and to illustrate the special property of this
primary radial factor, a very specific form has been cho-
sen. F(r)=1/2 mr? = 1/2 mR(t)?, where t is implicit
within » = R(t). Here the binary feature is hidden as
the second power of a single variable, rather than being
shown as the product of two first order variables. Taking
the derivatives of this expression, using the chain rule,
we find the following:

F(r)=1/2 mR(t)* (48)

F'(r) = mR(t) * d'R(¢t) (49)

F'"(r) = mR(t) * d*R(t) + m(d* R(t))? (50)
F"(r) = mR(t) * d*R(t) + 3md*R(t) x d*R(t)  (51)

If we let m stand for mass and t for time, then here F”,
the first derivative expression, is traditionally thought of



as an expression involving velocity and as representing
momentum. The second derivative expression is what
equates to energy in this consensus world and is the sub-
ject of almost all engineering and physics calculations.
The d? expression is thought of as acceleration and this
term is associated with potential energy. The (d*)? ex-
pression is thought of as velocity squared and this term
is related to kinetic energy. For any stable system with
no outside energy input and with no output of energy
to the exterior environment, or with no accumulation or
depletion of internal energy, these two terms of the
expression must balance to zero. The third derivative
expression is basically ignored as not being relevant to
most physical applications.

Taking the indicaged derivatives of our radial spatial
ar

function Rsf = e~ ", we find

F"(r) or D* = e’ [—2a + 4a®r?] (52)

On integrating we find

/OO F'(r)dr =0 (53)
0

regardless of the value of the constant a. This is as re-
quired for any stable system, or particle in this case.
In this illustration of course the expression F(r) is free
standing or independent of any additional radial tempo-
ral factors. Of even further interest, the fooc of all even
derivatives of this particular F(r) balance to zero. This
means that if we chose any even derivative expression of
this F(r) to be the original function, then the integral of
this chosen function’s second derivative would also pro-
duce a stable balance of forces or energies.
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Typical Fraunhofer Diffraction Functions
FHDif(kr) Broad View
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See Section Ill. in the text for detailed discussion.
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Typical Fraunhofer Diffraction Functions
FHDIf(kr'®) Broad View
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See Section Ill. in the text for detailed discussion.




