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Abstract

This third article, in a series of five, appliesa€tal Physics Theory to
electron. The magnetic dipole moment of a cosmiales@lectron is
obtained from known properties of ordinary mattéractal Physics

Theory (FPT) considers electrons to be compose(l(ﬁf2 subquantum

scale iron atoms with an excessdf*° subquantum scale electrons. Like
all human scale matter, the fractal electron ippsed to exist in solid,
liquid, gaseous and plasma phases. This providdghininto the wave-
particle duality of quantum particles. FPT consider photon to be

composed oft B0 subguantum scale photons. The initial and fitetes
of atomic absorption and atomic emission have loegn understood and
described by Quantum Mechanics. This article itltss the process
occurring between these initial and final statessjratial and temporal
resolution. Hydrogen atom’s discrete spectra arprodiiced from
transitions occurring between atomic spherical caipes. The capacitor is
formed from a vaporized and delocalized electrat tas a proton center
and outer shell of subquantum scale (sqgs) electibrnemporarily stores
the absorbed photon energy in its electric field.

1. Fractal Electron

1.1. Electron composition and bulk properties

The first two articles of the Fractal Physics Thegeries provide essential
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background information [1, 2]. The electron’s masdsctric charge, magnetic dipole
moment, and spin are examined from the Fractal iBhyserspective. The most
energetically stable nuclei such as Iron and Nicked considered the primary
materials comprising the cosmic scale electrom,ligickel, and to a lesser extent
Cobalt all have the unique duel distinction of lgeiboth stellar thermonuclear
endpoints and when cool enough, ferromagnets. Bhdlifir electron properties

listed in Table 1 are directly scaled up to obtdie cosmic scale (cs) electron
properties. However, the electron’s compositiorapeh and properties derived there
from, are scaled down from the cs-electron. Themiosscale electron’s core

composition is idealized to match Earth’s isotolpan, while its density is idealized

to match an Earth core densitylﬂ580kg/m3.

Table 1.Fractal electron properties

Observables Object Scale Location
Measured in the Human Scale Cosmic | Quantum

Mass (kg) 1.0835913 x 107 9.1093826 x 10~

Charge (C) —3.40123056 x 10*! —1.60217653 x 107

Spin, S, (Js) 2.376279513 x 10* 5272858412 x 10

Magnetic moment, p, (J/T) —7.467434623 x 10* —9.284764116 x 102

Density (kg/m®) 12580 5.7508047 x 107

Volume (m?) 8.6136033 x 10% 1.5840188 x 10

Radius (m) 27396731 x 107 7.2314253 x 1077

Surface area (m?) 9.4320777 x 10" 6.5713966 x 10+

Electric field at surface (N/C) 4.0726772 x 10' 27536197 x 10

Magnetic field at poles (T) 1.2579571 x 10" 8.5053036 x 10'®

Gravitational field at surface (m/s?) 96.35 3.650 x 102

Composition of sphere 1.1685062 x 10°? Iron atoms, 1.1685062 x 10°? sqs-Iron atoms,
coated with superconducting Lead, coated with superconducting sqs-Lead,
2.1228813 x 10* excess electrons 2.1228813 x 10*" excess sqs-electrons

1.2. Electron magnetic dipole moment
1.2.1. Solid rotation

The minimum periodTl of rotation that an astronomical mass can havisat
equator based on balancing the mass’s gravitatfonzé with its centrifugal force is

T =[3p/Gr |2, (1)
whereG = 6.6742" 10 11Nmzlkgz, andr = object’s density.

Using the cosmic scale electron’s dengity 12580kg/m3, yields a minimum

equatorial periodl = 3350 seconds. If the whole cs-electron spins any fasteil

be flung apart. With a radius 274" 10'm and a periodT = 3350 seconds, the
maximum equatorial rotation velocity of the cs-#&len = 51.4km /s.
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A steady current flowing around a circular loop ates a magnetic dipole
moment:

= (number of wire turns)(current)(area encloseddmp) = 1(i) (pr?). (2)

If the excess charge of the cs-electron is fixeauad the equator, then the
maximum magnetic dipole moment form the whole sipigmass is:

= (- 34012306 10°'C)p(274° 10"m)? / 3350seconds

=-2395" 103 Joule¢Tesla
This falls well below the value expected from Table

[e, ;o =-7467" 10° T,

1.2.2. Equatorial charge current

The iron atom has a magnetic dipole moment 2#2mg. The maximum

ferromagnetic field of the cs-electron occurs wtedh its iron atom magnetic
moments align.

= ( 222mg /atom) (11685062 10°2atomg = 24058 10°°YT.  (3)

If an electric current flows around the equator rgeadicular bisector to
magnetic poles) the charges will travel throughoabgeneous magnetic field. A
magnetic force results directed normal to the serfdf the current flows in the
direction indicated in Figure 1, the magnetic fova# be directed towards the cs-
electron. This configuration is ideal for circulamotion, in that the magnetic force
does not change the electron’s speed and alwaygagpendicular to the electron’s
velocity.

F=qu B (4)

The magnetic field strength of the ferromagnetjpotk = 2.4058" 10%° JT

at the cs-electron’s surface equator is approxichaye
B=m /(4pr®) = (1" 107 Tm/Amp)(2.4058 10%° YT )/(274" 10'm)?
=117Tesla. (5)

Assuming that the size and shape of the cosmie stattron are fairly accurate,
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then only the current can significantly affect timagnetic dipole moment. Let us
examine if the excess charge flowing around theelestron’'s equator has a

maximum velocity,v = 2.998" 108 m/s.
The magnetic force on a circulating electron isithe

F = (-1.60217653 10 19C) (2998 108 m/s)(sin90°)(117T)

=-562" 10 1IN. (6)

Due to the electron’s acceleration it has a ceetalpforce opposing the magnetic
force:

F=ma=mv?/r =(91093826 10 3'kg)(2.998" 10°m)?/ 274" 10'm
=2.99" 10 2!N. @
The circulating electrons are bound to the cs-edect

With a current spin velocity 02.998 10° m/s, the period;T, of one orbit:

T =2p( 274" 10'm)/(2.998" 10° m/s) = 0.574seconds (8)
This would generate a magnetic dipole moment:

= ( - 3.4012306 10%'C)(p)( 274" 10”m)?/0.574seconds
=-140" 10*" JT. )

This - 140" 10°7 J/T is too low to account for the expected cs-electragnetic

dipole moment- 747" 100 J/T.

1.2.3. Equatorial conduction electrons supplementecurrent

The only remaining variable is the conducting ckartyon is a fairly good
conductor. Conductors typically have one valencectedn per atom that is not
confined to a single atom. Conducting metals contai‘sea” or “gas” of mobile
electrons that flow about the relatively stationpogitive matrix. If the cs-electron is

composed ofL.2” 10°? Iron atoms, then an equal reservoir of chargevadglable to
flow.

Once a current is flowing around the cs-electreqgator, a large magnetic field
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is established at the center of the cs-electromeSlvon valence electrons with 7.9

eV kinetic energy and orbital velocitiek667” 10° m/s experience a substantial

force that drives conduction electrons towardsstiréace.

Figure 1 Fractal electron with
Magnetic field lines
North Magnetic Pole

L L

Equator current—p

South Magnetic Pole

Figure 1. Fractal electron with magnetic field lines.
A cs-electron is composed df1685062 10°Iron atoms and an excess of
2.1228813 10*0electrons has:

(11685062 10°2)(26)/2.1228813 10 = 1.4311286 10" cs-units

of positive charge, balanced by

(1.1685062 10°2)(26)/2.1228813 10%° = 14311286 10'3

cs-units of negative charge with only the exc24228813 10%0 = providing 1 cs-
unit of negative charge to the cs-electron.

A spin current velocity o61.4km/s completes one cosmic scale electron orbit
period,P, in 3350 seconds.

The cosmic scale electron magnetic dipole moment isv/3 times the 7

value listed in Table 1. To determine the amounthafrge needed to account for the
cs-electron magnetic dipole moment, a period of038&conds is used in equation
(20):
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= /3( - 7467434623 10*° )T ) = - 1.293397617 10" J/T

= gp( 274" 10" m)? /3350s. (10)

A charge q=-184" 10?°Coulombs must flow around the cs-electron’s
equator in order to generate the scaled up expeuntaghetic dipole moment. This

amount of charge requires15” 10*® conduction electrons (from thke169° 10°?

Iron atom conduction electrons available) to bevitg on the cs-electron’s surface
to generate the expected cs-electron magnetic momen

FPT predicts velocity is scale invariant, thereftve surface current flowing on

an electron is in the ranggl4km/s to 2.998" 108 m/s, with an effective charge

in the range867° 10 2c t0 1.48" 10 %°C. Although not determined exactly at
this writing, FPT clearly allows for a simple, védureasonable explanation for the
electron’s magnetic dipole moment and therefora.spi

1.2.4. Magnetic field at the cs-electron poles
The magnetic field at the cs-electron poles is exiprated by:
B=ny /(2p2%) = (2" 1077 Tm/A )(1.293397617 10** )T )/(2.7396731 10'm)?
=1.2579571 10'°T. (11)
1.3. Is the cosmic scale electron’s surface coatetth a superconductor?

Stellar nuclear fusion from Hydrogen stops at ttable Iron 56 isotope. If a
small amount of elements leading up to Iron renmraithe cosmic scale electron, then
some Vanadium would be available (Tables 2.a apd 2.

Table 2.a.Cosmic scale electron elemental properties [3]

M,

Magnetic

Curie temp.

Element (Tesla) dipole/atom (Kelvin) Element T.(K) | B.(Tesla)
Iron 2.2020 222 ng 1043 Vanadium 5.40 0.1408
Cobalt 1.8170 1.72 pg 1388 Lead 7.20 0.0803
Nickel 0.6410 0.62 g 627
Table 2.b.Cosmic scale electron elemental properties [3]
Element Symbol Mass Melting pt Boiling pt Molten density Solid density
(amu) 0 °C) (g/em’) (g/em’) @ 25°C
Vanadium Vo3 50.9415 1910 3407 5.5 6.0
Iron Feys 55.845 1538 2861 6.98 7.87
Cobalt Coyy 58.9332 1495 2927 7.81 8.86
Nickel Niyg 58.6934 1455 2913 7.75 8.90
Lead Pbyg, 207.2 327.5 1749 10.66 11.3
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A cosmic scale electron cooling down to 2700°C ‘iilve Vanadium, Iron,
Cobalt, and Nickel all in their liquid phase. Tiea$t dense molten Vanadium would
rise to the top of the molten cs-electron. Afteolaty to 1800°C, the Vanadium will
solidify but the iron, cobalt, and nickel will beéqlids. The less dense solid
Vanadium will float to the top of the cooling csefron. When cooled below 5 K the
Vanadium will be superconducting.

The solar system is proposed to be one cosmic sealgon about midway
through the process of cosmic scale beta decaly,thdt planets forming the seeds of
one yet to form cosmic scale electron [2]. Currettle Earth has an abundance of
Uranium and Thorium near its surface. If the forgnics-electron is coated with
Uranium 238, Uranium 235, and Thorium 232 constterfollowing:

02UZ®®  [intermediate daughters) 8He +g,Pb?®,
0oU?®®  [intermediate daughtersp 7He +g,Pb?%7,

92Th232 ® [intermediate daughters) 6He +g, PH?%8

The end result of this radioactive decay is a mafskead and Helium. At
temperatures between 1800°C and 2800°C, Iron, €aloal Nickel are liquids but
Lead and Helium are still low density vapors in #imosphere. Cooling to 1700°C
Lead will liquefy on top of the molten metals. itle mixing takes place and rapid
cooling to 1400°C, the metals will solidify withgliid Lead still on the surface. At
1000 K the paramagnetic Iron turns ferromagnetica Aemperature of 7 K Lead is
superconducting. Superconductors allow currentaw fvith zero resistance and no
energy loss. Superconductors expel magnetic fieds|

1.4. Electron spin

When a magnetic dipole moment is measured, applyiagfollowing formula
calculates a spin:

, = (1.001156652(cs-electrorchargg (S, )/(cs- electronrmasy,
S, = (1.0835913 10?7kg)(7.467434623 10°° )T )/[(1.001156652

" (34012306 10°'C)] = 2.3762866 10%Js, (12)

which compares to the value in Table 1.
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1.5. Electron phase energies
1.5.1. Cs-electron Coulomb potential energies

The solid state cs-electron has a large centradspre and therefore central
temperature >> 0 K, while the surface of the cstetm has a surface temperature =
2.725 K. Coulombic potential energies of a fraefialctron are the energies required

to heat, melt, boil and completely ionize it2 " 10°?Iron atoms.

Q =mC,DT + mLg + mC,DT + mL, + |.E. (13)
Q = heat energy,

m = mass of cs-electrod, 0835913 1027kg =1.9403500 10°®moles,

Cp = molar heat capacity at constant pressure,
DT = change in temperature,
Lg = Iron’s latent heat of fusion,

L, = Iron’s latent heat of vaporization,

I.E. = lonization energy.
1.5.2. Cs-electron gravitational potential energy

The gravitational potential energy of a fractalcélen is the energy required to
delocalize and disperse the gaseous phase atoms.

Ug = GnP/r = -2:8604311 10°8 (14)

G =66742 101 Nmz/kgz, m = mass of cs-electron1.0835913 1027kg,
r = radius of cs-electror2.7396731 10" m.
1.5.3. Cs-electron heating and melting the solid pise

The approximation is made, as a maximum limit, thatstarting temperature is
3 K for the whole cs-electron. To simplify the deatron is considered composed of
100% Iron similar to the isotopic composition inbl&3.
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Table 3.Iron isotopic masses [3]

Iron | amu | (%) | amu

54 53.9396105 5.845 3.152770234
56 55.9349375 91.754 51.322542554
57 56.9353940 2.119 1.206460999
58 57.9332756 0.282 0.163371837

55.845145624

Table 4 lists molar constant pressure heat capaati progressive temperatures.
Table 5 lists energies required to heat a massoof equal to the cs-electron mass,
from 3 K to Iron’s normal melting point 1811.15 B]|

Table 4. Molar heat capacities for Iron at constant pres§8j

Temperature (K) 200 250 300 350 400 500 600
C, (J/mol K) 21.59 23.74 25.15 2628 2739  29.70 32.05

Table 5. Energy to heat the solid cosmic scale electron

Temperature Atemp C, ] Energy“)
Range (K) (K) (J/mol K) )

3-250 247 21.59 1.034736 x 10*
250 - 300 50 23.74 2.303195 x 10°
300 - 350 50 25.15 2.439990 x 10°!
350 - 400 50 26.28 2.549620 x 10%!
400 - 500 100 27.39 5314619 x 10*!
500 - 600 100 29.70 5.762840 x 10%!
600-1811.15  1211.15 32.05 7.531926 x 10*
= 1.040369 x 10%

®Q = mc,DT, m = 1940350032 10?°

The energy required to change the phase of théect@n from solid to liquid at
1811.15K:

Q = mLs = 2679721 10°2), (15)

Le

Iron’s enthalpy of fusion at its melting point

2473J/g =1381050451)/mol [3],

m = 1940350032 10°®moles of iron.
1.5.4. Cs-electron heating and boiling the liquid Ipase

Energy to increase a cs-electron’s temperature &8h1.15 K to 3134.15 K:
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Q = mC,DT = 8227501 10°2J, (16)

m = 1.940350032 10*®moles of iron,
C, = estimate the specific heat capacity of liquid iew82.05J/(molK),

DT = (313415K - 181115K),

Fepp. = 2861°C + 273.15= 3134.1K [3].
Energy to change the phase of the cs-electron lioprid to gas at 3134.15 K:
Q = mL, = 6811405 10%), (17)
L, = Iron’s enthalpy of vaporizatiosr 35104kJ/mol [4],

m = 1.9403500 10°®moles of iron.

1.5.5. Cs-electron energy to ioniz&.1685062 10°? gaseous phase Iron atoms

Table 6 lists the ionization energies requiredeimove the 26 electrons bonded
to an Iron atom.

Table 6.Iron atom ionization energies [3]

e—#  Energy (eV) e—# Energy (eV) | e-#  Energy (eV)

1 7.9024 10 262.1 19 1456

2 16.1877 11 290.2 20 1582

3 30.652 12 330.8 21 1689

4 54.8 13 361.0 22 1799

5 75.0 14 3922 23 1950

6 99.1 15 457 24 2023

7 124.98 16 489.256 25 8828

8 151.06 17 1266 26 9277.69

9 233.6 18 1358

of 26 |.E. = 34604528eV/atom = 55442563 10 1° J/atom.

The energy required to ionize every electron fromerg iron atom of a cs-
electron:

I.E. = (55442563 10 '° J/atom)(1.1685062 10°2 Ironatoms

= 6.4784979 10°7J. (18)

1.5.6. Fractal electron phase energy summary

The energy scaling fractalE¥=1.189533 10°7, is used to convert self-similar
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fractal object energies located in scales sepatatedm = +/- 2 [1]. Table 7.a lists

the 5 Coulombic and 1 Gravitational energy phasgsudsed in Subsection 1.5, with
values listed from electrons located in the cosstale and the quantum scale
measured relative to the human scale. Table #dtlie energy required to ionize all
the fractal Iron atoms of a fractal electron irpsteto remove one electron from each
of the many Iron atoms, then the second, and soril,all 26 electrons from every
Iron atom is ionized.

Table 7.a.Fractal electron phase energies relative to tineamuscale

Electron Scale Location
0 Phase Cosmic Quantum
1 Heating solid 1.040369 x 10¥ )] 5459 x 10CeV
2 Melting solid 2.679721 x 10*2]  1.406 x 10° eV
3 Heating liquid 8227501 x 10™J 4317 x10% eV
4 Boiling liquid 6.811405 x 10*]  3.574x 107 eV
5 Work against gravity ) go431 2 10% 5 0.015009 eV
to disperse gas phase

6 lonizing Fe 6.478498 x 10°7 ] 0.339928 eV

6.765435 x 1077 ] 0.354984 eV

Table 7.b. Energy to ionize Iron atoms of a fractal electrn@asured in the human
scale

Fe™ Cs-electron Qs-electron Fe™ Cs-electron Qs-electron
) (eV) Q) (eV)
1 1.4794504 x 107 0.0000776 14" 7.3425852 x 107 0.0038527
2™ 30305856 x 10% 0.0001590 15" 8.5557405 x 10% 0.0044892
34 57385242 x 10* 0.0003011 16" 9.1596223 x 10% 0.0048061
4t 1.0259400 x 10% 0.0005383 17" 23701461 x 10% 0.0124362
5t 1.4041150 x 10% 0.0007367 18" 2.5423842 x 10°° 0.0133400
6" 1.8553039 x 10% 0.0009735 19" 27258552 x 10°° 0.0143026
7% 23398172 x 10%° 0.0012277 200 2.9617465 x 10° 0.0155404
8™ 2.8280747 x 10% 0.0014839 21 3.1620669 x 10% 0.0165914
9t 43733501 x 10 0.0022947 22% 33680038 x 10% 0.0176720
10" 4.9069137 x 10% 0.0025747 23 3.6506989 x 10°¢ 0.0191553
11" 54329888 x 10% 0.0028507 241 37873661 x 10° 0.0198724
12" 6.1930831 x 10% 0.0032495 25" 1.6527369 x 1077 0.0867195
13" 6.7584733 x 10¥ 0.0035462 26" 1.7369258 x 1077 0.0911369

The energy required to vaporize a solid electrba,gum of the first@ values

in Table 7.a, is4.693 10°°, a tiny amount compared to the electron’s rest mass
510999 eV. Adding additional energy to this quantstale gaseous phase of the
electron will greatly enlarge the volume it occupia space. The electron and the
waveform describing it delocalize in space. Thecteten has more energy in its
waveform phase than it does in its particle formaggh Fractal Physics returns
Classical Physics concepts to the quantum realrassitlal equations applied to
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subquantum scale atoms, reiterated enormously tmuat for the time scale
difference, are expected to reproduce Quantum Mechlacalculations.

2. Wave-Particle Duality Discussion

2.1. Fractal electron phase changes

An electron obeys classical particle physics in s@rperiments and classical
wave physics in others. The electron is never dgbarand a wave simultaneously.
This wave-particle duality is complimentary. The Beoglie relation applied to a
single particle remains undefined until the paetfelvelocity is compared to a
reference point.

p=hl. (19)

Experiments performed on particles such as elestno@asure wavelengths that
are indirectly proportional to the electron’s moren. Fractal Physics proposes that

the electron is composed df 10525ubquantum scale atoms. This collection of
subquantum scale atoms can exist in lilliputianes¢ks) phases such as Is-solid, Is-
liquid, Is-gas, and Is-plasma. The Is-solid antdsid phases are localized in space
like “particles” while the Is-gas and Is-plasma gém are delocalized in space like
“waves”. An object is never a complete solid andhptete gas simultaneously. The
phases of matter are complimentary. For an obgebehave as a wave, it is proposed
that the object’'s mass-energy occupies the waveespzet the wavelength of an

object be directly proportional to the object’skdiameter.

The wave-particle duality of matter observed atghantum scale relative to the
human scale can be understood as evidence of thtere of subquantum scale
atoms that undergo lilliputian scale phase tramsiti Consider a 5 kilogram block of
ice. Surely in this phase it obeys classical plerfphysics. Place this block of ice in a
ripple tank at room temperature and wait. The ®dms of water will obey
classical wave physics.

An electron with linear momentum has translatiomalocity. Each of the

1 10525qs-atoms comprising the electron also have the seanslational velocity,
their sqs-atomic velocities are all aligned. Endetmwith external fields of ambient
objects can stimulate conversion of some of antreles translational kinetic energy
into increasing the internal kinetic energy ofsts-atoms. The electron becomes Is-
hotter and changes phases. In its Is-gaseous pieasecloud spreads out as a disk.
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To remain bound the kinetic energy of small diffégi@ masses at the cloud’s radius
must be less than the escape velocity from thedckduhat radius, the clouds total
energy must be negative:

T=Ug+E <O (20)

The kinetic energy,E, = 05 mv?, of a particle in the cloud is related to its
temperature byE, = 1.5kT. The gravitational potential energy of a whole damf
mass M with a small differential massn is Uy =- GMnyR. Objects emit

electromagnetic radiation from their surface per$tefan-Boltzmann equation:
P = es(SA)T?, (21)
€ = emissivity, between 0 and 1,
s = 5670400 10 8 W/(m3K*),
SA = object’s surface area,
T = surface temperature,
P = power or energy radiated per unit time.

For a constant mass and size, a 10-fold increamsriperature leads to a 10000-
fold increase in energy radiated.

The Virial theorem describes the relationship betwthe gravitational potential
energy and the internal kinetic energy of a massieaid in space in statistical
equilibrium. Half the potential energy from grawiteal collapse goes into the
kinetic energy of the cloud increasing the cloud'siperature. The opposite is also
true. As a cloud expands, half of the gravitatiopatential energy gained comes
from the kinetic energy of the cloud. As a massaexys it cools.

2.2. Fractal wave-particle duality

For a particle of constant mass, the greaterriesali momentum the more energy
is available to increase the particle’s internadrgy. The Is-hotter particle changes
phases expanding into a growing disk shape, wihsitrface area radiating sgs-
radiation to cool. It is proposed that the highee tnitial Is-temperature, the more
rapid the Is-cloud cools, which limits the diameatéthe delocalizing particle.

In the dual slit experiment, the electron in itsvefrm must retain a significant
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amount of translation kinetic energy if it is tosgathrough the slits and eventually
reach the screen for detection (Figure 2). Theaddired disk shaped electron passes
through both slits and interferes with itself. Tihterference establishes the direction
heading for the Is-cooling, collapsing Is-cloudronte to the screen for detection as

a particle. An electron with translational velocityl” 10° m/s and traveling 35

centimeters from the dual slits to the detectioreac, takes 3.5 nanoseconds as
measured in the human scale. The lilliputian soaasures this time of flight as 42
million years. There is ample time for the delaoadi electron to cool by emitting
sgs-radiation and contract before reaching thectimte

2.3. Cosmic scale free electron example

Let a cs-electron have kinetic energyl’ 10%73, and let enough energy

transform the cs-electron from cold solid to gad erpand the gas to overcome its
gravitational potential. Let enough translationaletic energy convert to create an

initial gaseous sphere the density of Earth’s:a]r.21kg/m3. This initial sphere has

a radius= 59795 10®m, about the size of the Sun. If the surface of spisere is a
gas at temperatur€ = 3500K, using equation (21) witle arbitrarily set= 0.5, it

025

will radiate power =1.912" 10> J/s. This is a very high rate considering the

limited source of supply energy. The central terapge of a solid cosmic scale

electron should be relatively high, but well beldusion temperatures, while its

surface temperature is proposed to be 2.725 Kelts-electron increase in disk size
is driven mainly by central temperature increases the rate of energy transfer to
the surface area remains relatively slow, the paagiated will be limited.

Figure 2 Electron dual slit experiment
Screen

Electron waveforr,
Qs-gaseous disk

Electron particl,
Qs-solid sphere

o —>

+V

7-+ -

Figure 2. Electron dual slit experiment.
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Let additional translational kinetic energy tramgfo into internal energy
expanding this initial sphere into a delocalizedegaus disk of radius =1 /2 and

thicknesst = 2* 6” 10°m =1.2° 10°m. This cs-electron has translational velocity

74412m/s, and linear momentunp = 8.0632 10%'kgm/s, and if measured

records a cosmic scale de Broglie radius:

Cs-electronl = ([h],, = 2.9861209 10*"Js)/(8.0632" 10*' kgm/s)

=3.7034 10°m.

To remain bound the atoms at the disk’s edge havéet ultra cool with
velocities less than the escape velocity:

Escapevelocity = ( 2GM/R )]/2 = 88m/s, (22)
G = 6.6742" 10 11Nm? / kg?,
M =1.0835913 10°’kg,

R =1.8517 10°m.
3. Fractal Photon

A fractal photon is the result of an enormous @biten of subquantum scale
photons. These sgs-photons all travel togethehénsame direction, have the same
sqgs-frequency, and are in phase. A photon isakeltrof an enormous amplification
of coherent sgs-photons. A photon is a sqs-LASERsepuRegardless of its
frequency, a single photon has angular momentumn sgb= =

1.054571682 10 >4Js.
Using the scaling fractal = 4506624921 10%°, yields the cosmic scale
value[ ], = 4752559025 10%®Js.

One way to create a cosmic scale photon spin angufment
= 4752559025 10*0Js out of coherent photons is to combine the spinukamng
moment of 4.50662492" 1080photons. Therefore it is proposed that a photon is

composed 0f4.50662492" 10805ubquantum scale photons. The scaling fractal
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= 4506624921 108, appears to be the most self-similar energy frastahat
pure photon energy is composed of pure sgs-photoergg. Each of the

4506624921 10805q5-ph0t0ns composing a single photon all have stmme
wavelength and frequency as the parent photon.eTégs-photons all have the same

energy equal td/4.506624921 10%° of the parent photon’s energy. Figure 3 below
illustrates the amplification of the electric fieddl only 10 of the45” 10%0 photons.

The wave propagates with a phase speedw/k. The traveling photon has no

rest mass and can be considered pure kinetic enétgy photon’s energy can be
considered contained within its electric and maigrfetlds.

Photon electric field equation: E(x, t) = E, sin(kx - wt) (23)
Photon magnetic field equation:B(x, t) = B, sin(kx - wt) (24)

Fractal Photon

Electric Field (N/C;

Displacement (°)

Figure 3. Fractal photon.
4. Hydrogen Atomic Absorption in Spherical Capacitas

4.1. Quantum scale spherical capacitor

Let a ground state electron of a Hydrogen atomJewhi its Is-solid phase



FRACTAL PHYSICS THEORY - ELECTRONS, PHOTONS, ... 213

(particle state), encounter the external field afearby object. Allow this encounter
to stimulate the electron to convert a portiontsfarbital translational kinetic energy
into internal kinetic energy of its sqgs-iron atonf$he localized Is-solid electron,
utilizing its own energy, transforms into its dedtized wave form. The electron

052

becomes a Is-gaseous cloud 1f 10°“sgs-Iron atoms filling a volume contained

within an average radius = 0.529 A surroundingdéetral proton. This delocalized

electron cloud has a denstlySkg/m3. The electron’s excess charge, composed of

27 104Osqs-electrons, that previously coated the surfdcthen electron’s Is-solid
phase orbiting the proton at an average radiu$2%A, now disperses itself along
the surface of the delocalized Is-gas, still atshee average radius. The localized
sgs-electric charge delocalizes along an equipatesurface without requiring

energy. The delocalized electron cloud carriesréase charge density,.GC/mz.

The Hydrogen atom is now a charged quantum scdderig@l capacitor still in its
ground state energy.

The Hydrogen atom gs-spherical capacitor can obsoe external energy if
this energy equals the energy required to chargéitiurogen atom into specific gs-
spherical capacitor configurations. When a traggfphoton is absorbed by an atom,
the pure kinetic energy of the photon is convettegure potential energy of the
charged atomic capacitor’s electric field. The #lang photon electric field becomes
static electric field of the charged capacitor, letthe traveling magnetic fieldB
also converts into the static electric field of therged capacitor.

Figure 4 shows a Hydrogen atom in its first exciségte. Energy from outside
the ground state Hydrogen atom (the system) emhersystem perhaps by way of
photon absorption, optical pumping. This gs-splatraapacitor stores the absorbed
photon energy (atomic excitation). Eventually th&hkr energy qgs-spherical
capacitor configuration, while collapsing back t3 iground state qs-capacitor

configuration, releases the energy stored in istat field as45° 10%0 coherent
sqgs-photons. The sqs-LASER pulse emitted is pezdeas a single quantum of
radiation, a single photon, to the human scale.
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Figure 4. Fractal Hydrogen atorm = 2 Quantum scale spherical capacitor.
4.2. Bohr hydrogen atom theoretical values

In the Bohr Hydrogen atom, the electron’s total haetdcal energyl is a sum of
its potential energy and kinetic energiK. Bohr Hydrogen atom theoretical values
are calculated in Tables 8 and 9 to compare wimit spherical capacitor values in
Subsection 4.4, Tables 10 and 11.

Table 8.Bohr Hydrogen atom theoretical valugs = principle quantum numbeér

@r, = 4pey 2/m, e? = 52946541 10" im, (25)
e, = 8854187817 107 12C?/(Nm?), = 6.6260693 10 3*J¢2p,
my = mpme/(m, + me) = 9104424176 10 kg,
me = 9.1093826 10 3'kg, m, = 1.67262171 10 *’kg,

e = 160217653 10 1°C,

Dy, = ca = 2187691263 10° my's, ¢ = 299792458n/s,
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a = 7.297352568 103,
2
O, = me*/[2 2(4pey)” | = 2178685540 10 18J = 13.508286V. (26)

Table 9.Bohr hydrogen atom transition energies (from Tahl€olumn 4)

4.3. Spherical capacitors

A capacitor is a device that stores energy in aotadstatic field. A capacitor is
charged if its plates carry equal and oppositeggdsarg and -g. Large capacitors are
used to provide intense laser pulses. Charge éxttlirproportional to the potential
difference between the plategy = CV. The proportionality constan€ is the

capacitance in units of farads. A charged capaditis stored in it an electrical
potential energy) equal to the workV done by an external agent as the capacitor is
charged. This energy can be recovered if the ctapasiallowed to discharge.

The electric fielcE is related to the charge on the plates by Gaass’ |
ey 0 ExdA =q, (27)

dA = vector element normal to the surface,
ep = 8854187817 10" 12 C?/(Nm?),

g = charge contained within the Gaussian surfacejrtegral is carried out over

that surface.

Figure 5 illustrates a central cross section thhoagspherical capacitor that
consists of two concentric spherical shells ofiradb. A Gaussian surface of radius

r is drawn with surface are& = 4pr2. The vector€ anddA are parallel, therefore:
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eEA=q= e0E4pr2.

The electric field due to a uniform spherical cleadistribution:

E-= q/(4pe0r2) = ka/r?. (28)
Spherical capacitor capacitan€e= 4pegab/(b - a). (29)
Potential energy stored in a capacitbr= 05 qz/C. (30)

Figure 5. Central cross section through a spherical capacito
4.4. Fractal Bohr Hydrogen atom spherical capacitoenergies

The Fractal Bohr Hydrogen atom is interested in tibkal energy stored in
spherical capacitors. Values calculated in Tabarid 11 are compared with values
of Subsection 4.2, Tables 8 and 9. Notice the anity of transition energies (Table
9 and Table 11), which give rise to the measurethat spectra, demonstrate that the
Fractal Bohr Hydrogen atom compares in this regattie Bohr Hydrogen atom.

Table 10. Fractal Hydrogen atom gs spherical capacitor eeer¢corrected for
reduced mass)
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DErom Table 8, Column 2
(Z)Cn = 4pegar, /(r, - @), a = proton radius=1" 10" *°m, r = radius (31)

Gy, = 05¢?/C,, q=-160217653 10 1°C.

Table 11. Fractal Hydrogen atom gs-spherical capacitor ttiansenergies (from
Table 10, Column 4)

4.5. Derivation of the Balmer formula

The Balmer formula inspired the Bohr model of thgdkbgen atom which
eventually led to the development of Quantum Meuasam he fractal atom spherical
capacitor model can also readily derive the gerr@Balmer formula:

Yl =R(Yn? - Yn?), (32)
R = Rydberg constant,
n=123..,

ng =finaln, ny <n,
n; = initial n.

The potential energy difference between Hydrogeymaspherical capacitors
from equation (29) and equation (30):

DU =U; - U = 05¢%/C; - 05e?/Cy = 05e%(Y/C; - YCy )
= 05e2[ (1, - a)k/arn - (ry - a)k/ar; | (33)

= 05e?[ (rk - ak)/an - (r¢k- ak)/ar¢ | = 05€? (rkry - akry - rikrs +akp )/arirs
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= 05ke? (- r¢ +1;)/nrry = 05ke?( - 1/ +1r¢) = 05ke?( - 1/n?ry +1/nfr )
= (05ke’/ry ) (1/n? - 1/n?) =(05k%e*m,/ 2)(1/n? - 1/n?)
= (4p’e'my/320%e5h? ) (3/nf - /n?)
=he/l = (e'my/8edh® ) (Ynf - Yn?),
k =1/(4pep),

= nizrl andry = n?rl,

n= 2fkme

Yl = (e4me/8ce5h3 )(]/n% - ]/ni2 )= R(]/n? - l/ni2 ), the generalized Balmer
formula. (34)

5. Cosmic Scale Hydrogen Atom cs-photon Absorption

5.1. Cs-Hydrogen atom spherical capacitor

The cs-Hydrogen atom with its cs-electron in itsalized solid-state has cosmic
scale electric fieldE) lines starting from the cs-proton and endinglmnds-electron
(Figure 6). Fractal Physics attributes the cs-prstgositive charge to an excess of

2.1228813 1O4Oprotons distributed over its surface, while the eleztron’s

040

negative charge is attributed to an excess2df228813 10" electrons on its

surface. One should visualiz21228813 10*Celectric field lines connecting each
excess proton-electron pair. Therefore one cosmoelesE line is considered

composed of a tight bundle &1228813 1040quantum scal& lines. Perhaps the
cs-Hydrogen atom must have its cs-electron inéieahlized state, the ground state
configuration of a spherical capacitor, as a preisitg for cs-photon absorption. In
the ground state spherical capacitor configuratiencs-electron is a low density Iron
gas contained within the cs-Hydrogen atom’s volFigure 7). The surface area of

this volume contains th.1228813 10*°excess electrons evenly distributed with a
surface area electron density:

s = 21228813 10% s/[4p(2.0059147 1013m)?]

= 41984687 10'%e” §/m?. (35)
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Figure 6. Cosmic scale H-atom with cs-e in its solid statgingle E field line
depicted terminating on the cs-e . One orbital pdrtakes 1.83 years. Not to scale.
The cs-Hydrogen atom is now a ground state spHemepacitor with
2.1228813 10°°E lines starting on the cs-proton and terminating the
21228813 10°0excess surface electrons also with a densify2” 102

EIines/mz. Each of the 21228813 1040protons providing the cs-proton’s

positive charge are composed of an exces2.5228813 104osqs-prot0ns, while
each of the2.1228813 10*°electrons providing the cs-electron’s negative ghar
are composed of an excess21228813 104osqs-electrons. Consequently, each of
the 2.1228813 10%°cosmic scaleE lines of the cs-atomic capacitor is considered

composed 0f2.1228813 1040quantum scalé& lines. Therefore any cosmic scale
atomic energy level is considered in Fractal Plys@s a capacitor with

45066250 1080quantum scalé& lines. Then, due to fractal self-similarity, every

gs-atomic energy level is considered a gs-capaeiith 4.5066250 10805qu
lines.

Figure 7. Cosmic scale H-atom with cs-e in its delocalizgdseous state. A 2-D
slice of the ground state spherical capacitor witmeE field lines depicted. Not to
scale.

It is instructive to contrast the greatly acceledatime frame of the Hydrogen
atom with the time frame of the cosmic scale Hyedrogtom, both viewed from the
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human scale. The velocities of both the groundestégctron of the Hydrogen atom
and the ground state cs-electron of the cs-Hydragem equal2.188" 10° m/s.

The mass reduced Bohr radius of the Hydrogen asoBi2095” 10 1, while the

cs-mass reduced Bohr radius of the cs-Hydrogen asodB4 AU. Consider the
Earth-Sun distance is 1 AU. The cs-electron ofgheund state cs-Hydrogen atom
will complete one orbit in 1.83 years, while theaton of the ground state Hydrogen

atom completes one orbit h52" 10° 165econds 016.5761 1015cycles per second.
Using the reduced Bohr radius, the ground stateréfigh atom has a surface area

= 35228 10 2°m?2. Using the electron radius in Table 1, the elecsrasross

section =1.6428 10 3°m?. Dividing these two areas show that 2.14 trillion
electrons (without charge) placed on the spherethef Hydrogen atom will
completely occupy the shell’'s space. To the hunsaiegshe electron in the Hydrogen

atom appears to occupy all possible atomic shalitipns in3” 10° 3

Some properties of the ground state and first edcitate of the spherical
capacitor cosmic scale Hydrogen atom are listéthinle 12.

Table 12.Cosmic scale H-atorn = 1) and (n = 2) spherical capacitor properties

(l)Cn = 4pegar, /(r, - a), a = cs-proton radius= 3.788566 10®m, r = radius,

(36)
@y, = 05¢2/c,,, q = -340123056 10%'C.
5.2. Cosmic scale photon
The energy difference between the two capacitdesta Table 12:
DEnergy= E, - E; =1.9433 10%J. (37)

A cosmic scale photon with energy1.9433 10°°J has a frequency:

[f]y0 = EH 1 = 6507774 10 °Hz, (38)
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E =19433 10°%,
[hyo =h* h=2986121 10" Js[1],
h = Planck’s constant 6.6260693 10 34Js,
h = Planck’s constant scaling fractal4.506625 10%°,
A cosmic scale photon with frequeney6.507774 10° %Hz has a wavelength:
(1110 = o/ f],o = 4606682 10'°m = 4.869l, (39)

C = 299792458n/s.

6. Conclusion

This third article of the series continues to destaie the range of Fractal
Physics Theory. The properties of the electrondatermined from a composition of

1 10525ubquantum scale atoms and an excess af0*° sgs-electrons. The photon

is proposed to be a laser pulse 45° 1080 subquantum scale photons. The wave-
particle duality can be understood as lilliputiacale phase changes and Is-heat
radiated by composite sgs-atoms. The spectrum efHiidrogen atom and the
Balmer formula can be reproduced by a gs-sphecimahcitor model.
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