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Abstract

This second article, in a series of five, beginsdiscuss Big Bang
Cosmology in terms of a cosmic scale nuclear exptoB a decelerated
time frame relative to the human scale. The vemcassful Big Bang

model of the universe has illuminated some difficqliestions. What
powered the Big Bang? What is dark matter? Whatquted the Big

Bang? Did the Universe start from a singularityZamattempt to answer
these profound questions, this article will firgiview the concept that
nuclei, during the moment of the beta particle fation process of beta-
decay, are fractally self-similar to most starse Tiext topic describes the
explosion. The remainder of the article draws aibento fractal self-

similarities between astronomical observations anents occurring

within a cosmic scale nuclear explosion.

1. Introduction

The first article of the Fractal Physics Theory ierprovides essential
background information [1].

Consider stars:

- have mass and radiate energy;

- undergo fusion which alters their chemical conitpas,

- have masses ranging over two orders of magnitude;

- exist individually, in binary and more complexstms;
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- can explode with tremendous energy as nova goersava,;

- are found in galaxies.

Nuclei that are in the process of the beta decapemt:

- have mass and radiate energy;

- undergo a change which alters their nucleon caitipa;
- have masses ranging over two orders of magnitude;

- exist individually, in binaries and more compkstems when capturing
neutrons;

- can rapidly change releasing antineutrino enargy/high kinetic energy-
particles;

- are found in radioactive materials.

The vast majority of stars are fractally self-samito nuclei in the process of beta
decay. Stars are cosmic scale nuclei in the prooebsta-decay as observed in the
human scale. The luminous output of a star ovelifésits sum of electromagnetic
radiation and neutrino output, is one cosmic sealneutrino as observed in the
human scale. Stable cosmic scale nuclei and castale atomic electrons must be in

thermodynamic equilibrium with the microwave baakgnd radiation. Their
“unseen” cold dark matter gravitational effects abbserved in the human scale.

2. The Solar System is Fractally Self-similar to £€osmic Scale (cs) Neutron
Midway Through cs-beta Decay
1. Neutron, electron - relative mass data.
2. Neutron beta decay - relative energy data.
3. Wilkinson Microwave Anisotropy Probe (WMAP) dipaanisotropy solar
system velocity data.
4. Nuclear explosions release ou€’3 neutrons in the first second.
5. WMAP 30nK anisotropies as Doppler shifted cosmic scale nautdial

velocity indicators.
2.1. Neutron, electron - relative mass data

If the Sun is a cs-neutron in the middle of thecpss of cs-beta decay, then the
cs-neutron’s mass slightly exceeds the current ob#®e solar system, calculated to
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be 1.992 1030kg. The mass of a neutron divided by the mass of eatreln:
1.67492728 10 2"kg/9.1093826 10 3lkg = 1838684

The mass of a cosmic scale electron equbB&92” 1030kg/1838684:

1.083" 10%’kg.

The mass of Jupiter i$.899 1027kg, while the masses of the traditional nine

planets total2.669 1027kg [2]. If the iron-nickel cores of the nine planetscount

for 41% of their total mass, then they can be #wds of one forming cosmic scale
electron.

2.2.1. Neutron beta decay - relative energy data
The Sun can be a cosmic scale neutron undergosigicascale beta decay.
n® p*+e +antn,.

The neutron’s mass minus the combined masses girtten and the electron
gives the amount of energy available from this glgrracess, the reactioQ, 4 e

Neutron mass: 167492728 10 ?'kg
— Proton mass: - 167262171 10 %"kg
—Electron mass: - 91093826 10° 31kg

Qualue 1.39163174 10 3%kg = 780648V

Within a large population of neutrons, a few with decay to form a proton and
an electron, each with zero kinetic energy. In¢hegents the antineutrino carries the
maximum energy o781keV.

The energy scaling fractal, Energy=1.1895 10°’ [1]. (1)

_ (Qualueof cosmicscaleneutronbetadecay)

Energy= (QuaiueOf quantumscaleneutronbetadecay) -

Qualue Of cosmic scale neutron beta decay

= (1.1895 10°7)(780684keV) = 149" 10%4J. )
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Estimate of solar energy over solar lifetime:
(Solarluminosity =3.8515 102°W) (9" 10°y) = 109" 10*4J. (3)

Therefore the total estimated energy radiated byStin, which corresponds to
the energy of one cs-antineutrino, falls within #egected cs-neutron beta decay
Qualue The remaining energy4’ 10433) will provide the kinetic energy to the
newly formed cs-proton and cs-electron and addiiocs-antineutrino energy
(supernova radiation).

2.2.2. The Sun cannot be a cosmic scale triton umgeing cosmic scale beta

decay

To demonstrate the significance of Subsection 2c¢hdsider the following:

TY ® 3He?" + e +antin,.

Tritium mass: 3.01604927&mu
—Helium 3 mass: -3.01602931%amu
Qualue: 0.00001995%mu =18600eV = 18.6keV

In this example let the mass scaling fractalM =1.992 1030kg/(massof
tritoninkg) = 3.977° 10°%, which equals the energy scaling fractal. As in

Subsection 2.2.1, the total estimated energy rediaty the Sun is1.09” 10*4y,
which the titanic scal¢using E = 3.977" 10°°) measures as71MeV.

Since 1.71MeV >>18.6keV, the Sun cannot be a cs-triton undergoing cs-beta

decay.

2.3. Wilkinson Microwave Anisotropy Probe (WMAP) dipole anisotropy solar
system velocity data

An object’'s velocity is scale invariant, that isettvelocity scaling fractal
= velocity = 1. If a neutron in a nuclear fission reactor on tlaetlk has a velocity
of 368km/s as measured in the human scale, then this sanmeonewill be
measured by the lilliputian scale to have a vejoeft 368km/s. WMAP data of the

cosmic microwave background radiation (CMBR) appagghter or hotter on one
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side of the sky and fainter or cooler on the opieoside. This dipole anisotropy is
attributed to the relative motion of the solar systbarycenter and the CMBR. The
solar system’s velocity is calculated to B88km/s + 2km/s, which corresponds to

a solar system kinetic enerd¥, ):
SolarsystemE, = 05(1.992382 10°%kg) (368000m/s )? = 1.3491" 10™J. (4)

Using the energy scaling fractal, E =1.1895 10°7, the ftitanic scale
measures/08eV for the solar system’'€,. Fission neutrons released in a nuclear
explosion have typical kinetic energies ®MeV and must undergo many collisions
to slow to 708eV. Therefore the cosmic scale neutron destined torheahe solar

system existed for a relatively extended periodiro€, enduring several collisions,
before beginning to decay. A nuclear explosionidissdebris neutron velocity of
368km/s is quite reasonable.

2.4. Nuclear explosions release ovéi0? neutrons in the first second

A cosmic scale nuclear explosion will have an ermmarsnflux of cosmic scale
neutrons with a wide range of velocities, and aiporof which will be undergoing
beta decay.

2.5. WMAP 30 K anisotropies as Doppler shifted cosmic scale naon radial
velocity indicators

Anisotropies in the cosmic microwave backgroundatioh have been detected
by WMAP up to30nK. These anisotropies could be caused by cosmolbgioahl
objects in motion with surface temperature®.725K. Applying the radial Doppler
formula to a local source emitting radiation &t= 2.725K but measured at
T = 2.725K £ 30nK could indicate an ambient flux of cosmologicatigdl objects

moving at3.3km/s.

Data indicates that visible stars in the Milky Wgalaxy's core rotate as if part
of a titanic scale solid, while the stars in thda@¢'s disk spiral arms (including the
solar neighborhood) appear to rotate as if pad tifanic scale liquid. If one models
the “dark stars” in the solar neighborhood as cossoale molten Uranium dioxide,
an upper limit can be set for the velocities ofUranium and cs-Oxygen nuclei.

UO, melts above 2800K. In U23® fueled thermal fission reactors where
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temperatures are well belo®800K, neutron velocities as low a8.2km/s are
common. In solid or molterlJO, neither Uranium or Oxygen nuclei, nor any of
their electrons have velocities 03.3km/s. About one second into an atomic

explosion, the condensing very hot fission debosiid have neutrons at velocities of
33km/s.

3. Nuclear Explosion Moment and the History of theDbservable Universg1]

3.1. Cosmic scale nuclear explosion

After an atmospheric nuclear explosion the residuoaterial quickly achieves
thermal equilibrium [3]. About 70% of the fissiomergy is emitted as soX-rays
which are absorbed by the ambient air within a feet. Some of this energy is
reradiated as UV, but most of the energy goes kinietic and internal energy of
Nitrogen and Oxygen of the air, forming the firdbdlhe fireball reradiates some
energy asUV / Vis /IR with the rest of the energy converted into thesbimave.
The fireball grows in mass by incorporating thersunding air, which results in a
decrease in temperature. As the fireball coolsgmeous material (fission products,
unfissioned fuel, air) condenses to form a cloudt@iming solid particles of weapon
debris and many water droplets. At this precise emmif antineutrino energy could
be imaged through femtometer apertures using ferotosl shutter speeds, the
interior of this nuclear explosion would resemble wvisible universe.

The author has proposed that our Big Bang univisrske interior contents of
one cosmic scale nuclear explosion occurring onpereosmic scale planet into a
titanic scale (ts) Oxygen atmosphere [1]. Cosmaleswaporized fission fragments
and cs-unfissioned Uranium have already begun twlewse, react with the cs-
Oxygen and form crystals of cs-Uranium dioxide,rapigalaxy cores. Elliptical
galaxies contain stars moving in random directighe, motion of which is fractally
self-similar to particles suspended in a fluid. @as scale vaporized fission
fragments and cs-unfissioned Uranium have alreadyib to condense into ts-molten
liquid drops and along with ts-water vapor dropletapture cs-neutrons and cs-
fission fragments to form elliptical galaxies. kissfragment products are typically
centered around two mass peaks,~ 95 and A ~ 138. These fission fragments
undergo a series of beta decays before reachingalslesnuclear endpoint.
Consequently most stars are cosmic scale fissagnfents in the process of cs-beta
decay. This cosmic scale nuclear explosion willehenany cs-free neutrons in flux
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colliding with cs-nuclei (suggested origin of gamnag bursts), many cs-neutrons in
the process of absorption by other nuclei (sugdestigin of binary, and more
complex star systems), and a percentage of csamsutindergoing cs-beta decay
(suggested identity of the solar system).

3.2. What powered the Big Bang?

The chain reaction rapidly releases tremendousggrtbat vaporizes the solid
material into hot compressed gases, several tensllidns of degrees [3]. The gas
violently expands creating a pressure wave in timbient material. Not all the
fissionable material available participates in @t&in reaction; the efficiency <
100%. The fission chain is often considered as reseof generations. One
generation corresponds to newly freed neutrons dnatsubsequently captured by
nuclei. The average time from the release of aronauby one nucleus until its
absorption by another nucleus is called the geioeraéime. The generation time for

high energy neutrons is abolt 10" seconds which is referred to as a shake. The
explosion time refers to the moment when the matbegins to expand. The cosmic
scale nuclear explosion time is when the Big Bargdn. The expansion rapidly
curtails the fission chain reaction, but some diBgig continues in the expanding
material due to neutron capture.

Table 1 applies to fissioning Uranium 233, Urani@®b, and Plutonium 239
nuclei. It is generally accepted that about 180 MY fission are released during the
immediate explosion.

Table 1. Average value of fission energy [3]

| Energy MeV

Kinetic energy of fission products 165+ 5
Instantaneous gamma photons 7+1
Kinetic energy of fission neutrons 5+ 05
Beta particles from fission products 7+1
Gamma photons from fission products 61
Neutrinos from fission products 10
Total energy per fission 200+ 6

For Uranium 235 the following formula is approxirigttrue [3]:
Ny » Noe”, (5)

where Ny = number of neutrons at time zero, $¢§ = 1 if the reaction begins with
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1 neutron,N; =number of neutrons at a later tinben = number of generations.

One mole(6.0221415 10%3atomg of Uranium 235 has a mass 2850439g.
If 1 mole of U?® nuclei fission, then6.0221415 10%nuclei* 180MeV =

1.736736 10'%J = 4151tons of TNT equivalent or4.151Kilotons of TNT are

immediately available from the explosion (Table Z)ere, lelectron wlt(eV)
=1.60217653 10 1°J, 1MeV =1" 10%eV, 1gramof TNT =4184J, ltonof TNT
=1" 10%gof TNT = 4.184" 10°J.

Table 2. Fissioned Uranium nuclei energy yield

TNT equivalent Energy # of 7°Uy, Nuclei Uranium 235 # of Time to
Energy (Joules) required to fission Mass fissioned generations | Produce

1 Kiloton 4.184 x 10 1.451 x 107 0.0566 kg 53 0.53 ps

20 Kilotons 8.368 x 10" 2.902 x 10** 1.1326 kg 56 0.56 ps

1 Megaton 4.184 x 10" 1.451 x 10% 56.6325 kg 60 0.60 ps

The tremendous energy released that powers a libregaiclear explosion
takes place in0.60ns. From self-similarity, a cosmic scale nuclear esfa also

releases its titanic scale 1-Megaton energy imititacale 0.60ns. Scaling fractals
readily convert an object’s properties measuredciles separated byn = +/- 2

[1].

[0, 1(0)],,

fO)= O, f(O),,"

(6)

fime = 3.789 1023 = (timein titanicscalerelativeto humanscale
' (timein titanicscaleyelativeto titanicscalg -

A titanic scale time of060ns relative to the human scale equdl3.789
10%%)(060ns) = 72" 10%y. The energy that powered the Big Bang explosion was

generated in abou?” 10%y. Most of the energy, 99.9%, is released in the Tast
generations. Therefore most of the Big Bang enewps generated in the

8407 106y immediately preceding the Big Bang.

1-Megaton of TNT as measured in the titanic scaleats ( Energy=1.19

10°7)(4.184" 10*°J) = 498" 107?J as measured in the human scale. The energy
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equivalent of~ 3~ 10?8 supernovag19” 10% J/SN) powered the Big Bang.

3.3. Quantum scale explosion as measured in the hamscale

Assume 10% of the available fuel fissions to reteddViegaton equivalent of
TNT in a nuclear explosion. Let the initial massi&g566325kg = 2409moles of

Uranium 235 with a density= 19000kg/m3. Let the initial temperature

=30" 10%K, in an initial volume0.0298m°. Just prior to the explosion moment,

the initial pressure:
P = nRT/V = 202" 10"3Pa, (7

whereV = volume(m?), n =moles of fissionable materiaR = 8.314J/(molX ),

T = temperatug(K).
3.4. Self-similar cosmic scale explosion as measdri@ the human scale

Using human scale data from Subsection 3.3., tiialisize and density in the
titanic scale fissionable material just prior te tBig Bang explosion, relative to the
human scale, are estimated:

Just prior to the explosion moment, the ts-solidun® of ts-material equals
( Volume = 5.438 107°)(0.0298m%) = 162" 10°°m3, relative to the human

scale. A sphere this size has a radiug.70” 1O6Iy.

Just prior to the explosion moment, the ts-solidsity of ts-material equals
( Density= 2.188" 10" 1#)(19000kg / m®) = 4.157" 10 %g/m? relative to
the human scale.

After 0.5 seconds, a 20-Kiloton nuclear explosias ha fireball with a radius of

222.5 meters [3]. After 1.8 seconds, a 1-Megatodeaar explosion has a fireball
with a radius of 960 meters. Both these radii aarimg the maximum fireball sizes

observed. If our visible universe 18.6" 109y old, then it could have a radigsct

=1.2867 10°®meters. Using Length= 3.789 10?3, the titanic scale measures

this radius as 340 meters. The Big Bang could er#sult of a titanic scale 1-
Megaton nuclear explosion that detonated lessadharts-second ago.
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4. Largest Stellar Masses are Self-similar to thedrgest Fission Product Masses

Uranium 235 Pooled Fast Fission Product Yield.1%
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Figure 1. U3 pooled fast fission product yieRl 0.1% (from Table 3 Data).

Cosmic scale fission fragments are the parent staes series of cosmic scale
beta decay chains. The process of quantum scadedeeny does not significantly
reduce the parent nuclear mass (see Table 4). Taeildn 235 pooled fast fission
product yield should compare with the stellar ndistribution. In addition low mass
stars either are free cosmic scale neutrons unigydreta decay (~ few million
currently in Milky Way), or are more likely captutecs-neutrons in binary orbits
being absorbed by their cs-captor nuclei. The captmlei may not radiate above
27K and therefore may not be visible. The current r®odéstellar mass transfer

depict this cosmic scale neutron absorption process

Currently unanticipated by Big Bang Theory, the oni#y of stars are involved
in cosmic scale chemical bonds. Entire galaxiescarapletely bound together by
their cs-chemical bonds which are far stronger tti@ir collective gravitational
bond. Current stellar mass distributions are pdatytbiased without including the
effects of the cosmic scale chemical bonds. Vegniicant; the largest stellar
masses are estimated at ~150 solar masbésfits perfectly with the thermal fission
mass yield profile listed in Table 3 below and tddtin Figure 1. Stellar masses
should have a noticeable gap in the range 111 6osbfar masses. Quantum scale
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nuclear masses greater than= 239 are not found naturally on the Earth. Fractal
Physics theory predicts the largest stellar massh@ut 239 solar masses, such as

cosmic scale Uranium 239 in the process of cosoateseta decay.

Table 3.Uranium 235 pooled fast fission product.1% yield [4]

Mass (A) | % Yield

Mass (A) ‘ Y% Yield

Mass (A) | % Yield
78 QO5708
79 (LO9078
80 0.1749
81 0.2287
82 0.3002
83 0.5754
84 0.9265
85 1.4615
86 1.7384
87 24718
88 3.4238
89 4.4022
90 5.5879
91 5.7520
92 5.7739
93 6.1262
94 6.4190
95 6.4706
96 6.0933
97 6.0174
98 5.8882

99

100
101

102
103
104
105
106
167
108
109
110
127
128
129
130
131
132
133
13
1

L

4
L

5

5.9804
6.2916
5.1249
4.3619
3.2480
2.0618
1.2020
0.5328
0.3019
0.1303
0.08138
0.06522
0.3038
0.5037
0.8350
1.7680
3.0030
3.593¢
6.7123
7.6213
6.6236

136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

4.3340
6.0919
6.7081
6.3799
5.7519
59516
55292
5.7386
5.2400
3.7898
29241
2.1433
1.6765
1.0390
0.0661
0.4119
0.2702
0.1672
0.07210

Table 4. Example fission fragment beta decay chains [2]

Parent | | Daughter | MeV | 2

1 osRDY — osSI® + e + antiv, 9.30 0.377 s

2 95Sr°8 — 05> + e + antiv, 6.08 25.1s

3 0sY? — osZr 4+ e + antiv, 4.42 103 m

4 osZr*0 - sNbY e + antiv, 1.125 64.02d

5 osNb*! - Mo+ e + antiv, 0.926 3497d
Stable

1 lggTCSZ — 133153 + e + antiv, 6.4 14s

2 1l - wXet o+ e + antiv, 7.8 6.5s

3 Xet - 13sCsY o+ e + antiv, 277 141m

4 3CsY > B2+ e + antiv, 5.37 322m
Stable
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5. Cosmic Rays

5.1. Cosmic scale fissioning nuclei

Fissioning nuclei almost always split into two larfgagments of unequal masses
plus a few neutrons (Figure 2) [5]. From conseoraf momentum the lighter
group of fragments receives more energy than tlagidegroup. The distribution of
fission fragment kinetic energies exhibits two peakhe lighter group with atomic
mass number peaking at A ~ 95 receives kineticggnerl00 MeV within the range
from 88 to 112 MeV. The heavier group with atomias® number peaking at A ~
140 receives kinetic energy ~ 67 MeV within thegarirom 50 to 88 MeV. Once
formed, the fission fragments rip through the etmttcloud of the original fission
nucleus as they pass into the surrounding mediura. lew born fission fragments
appear as highly energetic and highly ionized atofi® average charge of the

lighter group is~*20e, the average charge of the heavier group-1222e. The

specific ionization due to fission fragments is wenigh and their range is
correspondingly short. The lighter, more energégments are more penetrating
(Table 5).

Figure 2 Uranium 236 Fission

+22ion +20 ion
Nuclear radii, kinetic energies, velocities
Neutron: 1.20 fm2.5 MeV,0.0728 ¢
A 6.22 fm67 MeV,0.0322 ¢
A% 5.48 fm100 MeV,0.0475 ¢

Photon: =177 fm, 7 MeV, ¢ = 3 x fan/s

Figure 2. Uranium 236 fission.

Table 5. Fission fragment (A ~ 95) ranges [5]

Object [A ~ 95, Ramge]o’0 [A ~ 95, Range]o’_2 [A ~ 95, Range]lo
Aluminum 14%x10%m 561 ly 561 ly
Copper 5.9%10%m 236 ly 236 ly
Silver 5.3%10%m 212 ly 212 ly
Uranium 6.6x10%m 264 ly 264 ly
U304 14x10°m 561 ly 561 ly

Both fission fragments come to rest within a fewdned light years of their

parent cosmic scalé) 236, Along these decelerating paths, the cs-fissiognfient
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ions capture cs-electrons from surrounding cs-atontis the cs-ions are neutralized.
A whole cascade of cs-electron reshuffling occwihh cosmic scale photons being

absorbed and emitted. Traveling at a velocity 354%c, a cosmic scalg?®A %

ion travels 30 AUs in 3.6 days, creating a current:
i = +20(34013 10?!C)/315165 = 2.16" 10'7A.

The magnetic field created at points a distaRceormal to the direction of a
current in a long straight wire:

B = myi / (2pR). (8)

At R=1AU the magnetic fieldB = (2° 10"/ Tm/A )(216" 10''A) /(1496
10''m) = 0.289T.

5.2. High energy cosmic rays

Both the larger and the smaller cs-fission fragmemerge from the cs-fissioned
atom very highly ionized, with high velocities. Amuantum scale atoms in their
paths will have their positive nuclei blasted awahe Greisen-Zatsepin-Kuz'min
(GZK) cut off process applies to the highest enargsmic rays interacting with the
2.7 K CMB radiation through photoproduction or piaisintegration [2]. Cosmic

ray energies greater tha 10*%V that travel overl50" 106Iy will have their flux

noticeably reduced due to these interactions. Toerethe highest energy cosmic
rays must be accelerated by cosmologically localcss.

The charge of a cosmic scale electron3igl013 10%lc [1]. Consider the

potential energy between a proton and a cosmiceséd? fission fragment
separated by 30 AU:

Coulomb potential energy . = (k)(charge 1)(charge 2)/(separation distance) 9)
U, =(8.9876 10°Nm? /C?)(1.6022 10 *°C)(22)(34013 10°'C)/30AU

=24.01=1.5 10°V.

This energy is the same order of magnitude measfmedery high energy
cosmic rays! Furthermore, due to the interactiocasmic rays with CMB photons,
the requirement of a cosmologically local accelara met.
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5.3. Qualitative abundances of cosmic rays

Cosmic scale negative charges are restricted mainlgne unit of cs-charge,
namely, - 34° 10?1c, while cs-fission fragments have cs-positive chargp to
(22)(+34° 10°!C). In Cosmic Scale Nuclear Explosion Cosmology anrove
abundance of positively charged cosmic rays shbaléxpected, which is observed.

Only ~1% of cosmic rays are electrons, while 99%@ositive nuclei.

With the enormous abundance of highly charged, nipin spherically
distributed cosmic scale electrons, it is readifyparent why cosmic rays are
observed to arrive at earth from all directions.

5.4. Cosmic scale gamma photon

In Figure 2 notice a gamma photon is emitted dufisgion. The energy of a
cosmic scale 7 MeV gamma photon in the human ssdl83471 10%%J. The human

scale measures this cs-gamma photon’s wavelengtf. @03 10°m = 0.45AU.

This cs-gamma photon is made outb607 10%° photons each also of wavelength

=6.1703 10°°m but the minute energy df.85 10 eV, This multitude of ultra
radio waves are moving in the same direction apccaherent, they amplify to create
the cs-gamma photon. The human scale will not e tabdetect these photons; they
must remain coherently part of the cs-photon. Aleston colliding with the solar
system would presumably be catastrophic.

6. Cosmic Scale Molten Uranium Dioxide Solar Neighirhood

6.1. Cosmic scale solar neighborhood

The ceramicUO, is often used in modern fission reactors due $ohigh

melting point and structural integrity. The Milky &Y galaxy, in this article, is
considered to be cosmic scale fission explosionislebhe majority of mass of the
Galaxy is unfissioned cs-Uranium that has bondeth wis-Oxygen of the ts-
atmosphere and condensed to a ts-crystalline coreuded by cs-molten Uranium
dioxide (UO, ). Cosmic scale neutron rich cs-fission fragmentetaso condensed

within the cs-crystallineUO, core and in spiral patterns along a disk within cs
molten UO,. The cs-fission fragments parent, at various redeseries of cs-beta

decays, which appear to the human scale as staessdlar system, in this article, is
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considered to be a cosmic scale neutron about mgithvaugh the process of cs-beta
decay, traveling through cs-moltésO,.

Nuclear fission typically launches neutrons withemgies of a few MeV,
corresponding to velocities a few percent of theesbof light. These undergo dozens
of collisions with nuclei in thermal reactors, rethg their kinetic energies to thermal
values of 0.025 eV, corresponding to velocities22km/s. The velocity of the
solar system barycenter 868+ 2km/s relative to cosmic microwave background
radiation (CMBR). The solar system’s precursor egtron must have had many
collisions with cs-nuclei to slow it down to itsgsent velocity. The last collision
occurred over five billion years ago setting thesdiion and velocity measured by
WMAP. The solar system, in a very real sense, ts-aeutron experiment, with
yearly periodicity observed in solar system phenwmeevealing details about the
structure of the local cs-molecular structure.

The UO, crystal system is cubic; the structure type isrike [2]. The human

scale length of the cell's edge at room temperatuf4682 10° O, Multiplying
this value by the length scaling fractal yields twsmic scaleUO, crystal cell’s

edge length. Compare the average distance betweeiSun and the Earth, one
astronomical unit, 1 AU, to this cosmic scale ¢stigth:

(5.4682 10 °m)( Length=3.78856592" 10°%)
=20717 10"m=1385AU. (10)

Figure 3 is an example of the Fluorite crystal paglstructure ofUO,. The

positions of 14 cs-Uranium cations are depictedlas spheres while the positions of
8 cs-Oxygen anions are depicted as green spheresn Ehough the solar
neighborhood is proposed to be cs-moltd®,, a very striking connection can be

made between the cs-crystal cell lengths and gtamle traveled by the solar system
in one solar cycle period. The distance the sofatesn travels at 368 km/s in one
solar cycle of 22.2 years is depicted as a redwariidhe solar cycle periodicity is
proposed to reflect its passage through the csemolO, lattice cells. The

collective gravitational and Coulombic potentialstioe cs-crystal lattice will have
recurring positions of maximum and minimum valuest the solar system, traveling
through at a constant velocity will encounter peidally. Together with the solar
cycle, the regular spacing of the planetary orpiiitus-Bodes rule), and the periods
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of Jupiter's and Saturn’s orbits, are all possibbnnected to the gravitational and
Coulombic potential of the ambient cs-crystal tatiFurthermore, the million or so
other currently co-decaying cs-neutrons travelibgut the Milky Way may all share
similar structures with our solar system, due tailsir cs-crystal lattice forces.

Cell 2 length =

2.0717x 10" m
at ts-room temp.

1 @

Figure 3. Cosmic scale Uranium dioxideJO,, Fluorite crystal structure, inner

cube 1 with 8 cosmic scale oxygen anions in siroplee lattice, outer cube 2 with 14
cosmic scale Uranium cations in cubic closest padétice.

6.2. The sunspot cycl¢s]

The Sun’s photosphere contains sunspot groupss afedark, irregular shaped
patterns that travel with the Sun’s surface rotatibhe average number of sunspots
varies over an 11 year period, called the sunspolec After sunspot minimum,
sunspots first appear at 30° latitudes north amthsof the Sun’s equator. Individual
sunspots remain at the same latitude. But as thesyiato the cycle proceed, new
sunspots occur closer and closer to the equatce. riiddle of the cycle sees the
sunspot maximum at 10° to 15° latitudes north andtsof the equator. At the end of
the 11 year cycle, the sunspots appear on the @ylrdwerful magnetic fields pass
through the sunspots inhibiting the normal conwectilow, which allows the
sunspots to cool about 1000 K compared to the soding photosphere.

Sunspots usually occur in pairs and the pairs logypmsite polarity. All sunspot
pairs in the same solar hemisphere have the sameetia orientation. If the leading
spot (in the direction of the Sun'’s rotation) hag @olarity, then all the leading spots
in that hemisphere have the same polarity. Furtbegnconcurrently, all the sunspot
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pairs in the other hemisphere have the oppositarippl During the 11 year cycle, all
the leading spots in the northern hemisphere haeesame polarity, but the polarity
reverses during the next 11 years. The full magrethspot cycle is 22 years.

The solar sunspot record notes an extended pefilmivasunspot activity called
the Maunder minimum from 1645 to 1715. This is 8ang or about the time it takes
the solar system to transit 3 €89, crystals. It is possible that the Maunder
minimum is a record of the solar system transitasgmolten distortions or cs-
impurities in the otherwise orderly cs-molten caysarray. At the beginning of a
solar cycle, sunspots appear on the Sun at latitugl@® which may reflect the angle
the solar system velocity vector makes relativaricaxis of the c3JO, lattice. As
the solar cycle progresses, the sunspots traveh dowards the Sun’s equator. This
may indicate the “upwards” motion of the solar eystas it passes points of
maximum gravitational or electric potential in tt&UO, crystal.

o L] o
R
[ L] L] L]
o ° o
L] o ) o
Length = 1385 AU
at Ts-Room Temp.
o °
° L] ° L]
i O v YO v |
o ° o

Figure 4. Cosmic scaleUO,, 9 crystals, inner green cubes occupied by cosmic

scale Oxygen anions, outer blue cubes occupiedsiyic scale Uranium cations.

Figure 4 shows the symmetry of 3 3 matrix of cosmic scaldJO, crystals.

The red arrow indicates the distance and possibld the solar system travels
through three cs-Uranium dioxide crystals in tHidesolar cycles.

Figure 5 shows the solar neighborhood d&’a3” 3 cs-Uranium dioxide crystal
array. The cs-nuclei are all “dark stars” whichrda shine in the visible part of the
electromagnetic spectrum. There are 172 cs-Uramiuabei in blue, with 235 and
238 solar masses. There are 216 cs-Oxygen nuclgieian, each having 16 solar
masses. Not shown in Figure 5, but necessarilyeptegre an orderly packing of
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17552 cs-electrons, each with 0.6 Jupiter massésréasonable to expect the solar
neighborhood, a cs-molten crystallizing ceramicld, to be the fractal equivalent

of very hot. The cs-atoms composing theld®-, crystal cells experience a thermal

volume expansion (Table 6, Figure 6).
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Length = 4154 AU at Titanic scale Room Temperature

Figure 5. Solar neighborhood as d30,, 27 crystals of the Fluorite structure, outer

blue cubes occupied by 172 cs-uranium cations,ccaloisest packed, inner green
cubes occupied by 216 cs-oxygen anions, simpleccubi

6.3. Solar system angle traveled through cs-moltebO, neighborhood

Table 6. Recommended linear thermal expansioru@, [7]

Temp (K): 1000 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100
AL/L (%): 0.730 0948 1.062 1.181 1.305 1436 1573 1718 1.871 2.034 2.206

Temp (K): 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3120
AL/L (%): 2388 2582 2788  3.006 3.238 3484 3.745 4.021 4314 4.624 4.688

Scalativity postulates the laws of physics, inchgdthis thermal expansion, hold
for all scales.

The solar system’s velocity 368km/s. During one solar cycle of 22.2 yrs, the

solar system moves a distances = 25828 10"*m = 1726AU. At ts-room
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temperature the c§}O, crystal cell edge length 2.0717 10"*m.

Figure 6. Solar system path through a tid, crystal, X =(368km/s)(22.2yrs) =
1726 AU.

At temperature= 2800K, the length of aUO, crystal expands by 3.745%,

therefore at the fractal equivalent temperature= @BOOK, in Figure 6 aboveY; =

21492 10**m and Z; =1.4323 10'*m.

At temperature=3120K, the length of aUO, crystal expands by 4.688%,

therefore at the fractal equivalent temperatur@130 K, in Figure 6 aboveY, =

2.1688 10m and Z, =1.4025 10m.

If Fractal Physics Theory accurately describes dhservable universe, then
anisotropies detected in CMBR - human scale temerdluctuations, also measure
the solar neighborhoods’ titanic scale temperature.

7. Local Baryonic Matter Emitting Cosmic Microwave Background Radiation

7.1. Cosmic scale objects emitting radiation at 226 K

This article proposes that CMBR is radiated byauttold baryonic matter that is
cosmologically local. The temperature implied by ttadiation truly reflects the
temperature of the surface of the matter emittihg tradiation. The solar
neighborhood is considered in this article as pdrts-crystallizing UO,. This
radiation will experience a slight gravitationatishift as it leaves their surface. This
radiation can also experience a Doppler shift duthé cs-lattice vibration motion.
Nuclear explosions contain a large flux of freetn@us moving in random directions
and at various energies.

Radiation emitted from the Sun is close to a blac#ty curve; it is reasonable to
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expect radiation emitted at 2 to 4 K would fit adkt body curve. Stellar spectra
imply a majority of Hydrogen and Helium present.Harth labs with surface gravity
= 981m/32, Helium has a normal boiling point t=4.2221K with atmospheric
pressure=10132%Pa, and a superfluid transition temperatureTat 2.1768K with
saturated vapor pressure3130Pa [2]. From WMAP anisotropy data, cosmic scale

neutrons moving aB.3km/s are considered to emit the CMBR at 2.725 K. A cs-

neutron has mask 992 1030kg with surface gravity=926m/ s? and is composed

primarily of solid Hydrogen with a surface layerl@fuid Helium. At 2.725 K, any
other elements present will be solid phase. Onhatamsphere of Helium could be
present.

7.2. WMAP anisotropies

Anisotropies in WMAP data of CMBR might arise frdboppler effects of cs-
neutron translational velocities. Using Wien's disement law, | nad =

2.8977685 10 3mK, if a source atT,=2.725K emits radiation atl o =
1063401284 10 3m, and an observer measures this radiatioT at 2.725K -
30nK = 2.72497K or | =1.063412992103m, aredshiftz= (I - | o)l  is:

z = (1.063412992 10 3m - 1.063401284 10 3m)/(1.063401284 10 3m)
=1.1009955 10>,
A relative velocity of 3301 m/s is calculated, ypin
vie=[(z+1?- 1]/[(z+1)? +1]. (11)

An anisotropy of30nK in CMBR data corresponds to%3km/s translational

velocity of cs-neutrons, very close to ideal thdrmeutron velocities for a fission
reactor. This proposal can be tested because faclased at the anisotropies should
be reflected back to human scale detectors, witleieks for the nearer cosmic scale
nuclei. There should be a parallax shift in theatam of the anisotropies as the solar
system travels through the cosmic scale unfissiamadium and free neutrons.

8. Cosmic Scale Neutron Collisions with cs-nuclenal Gamma Ray Bursts

8.1. Gamma ray bursts

Cosmic ray protons striking a cs-neutron’s surfagerogen will transmute
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protons into deuterium and tritium. If the Big Bargflects a cosmic scale nuclear
explosion, then cs-neutrons must be colliding wishnuclei within the Milky Way
with a random, even distribution plotted in galaaordinates. Imagine cs-neutrons
with a high concentration of deuterium and tritiemating their surfaces colliding
with cs-Uranium or cs-Oxygen nuclei. It is reasdeaio expect the deuterium and
tritium to quickly fuse from this impact and radiah burst of gamma rays. The
amount of explosives available, the kinetic energiwolved, and the collision angles
are all variable quantities, but estimates can héarfor their ranges. It should be
possible to correlate this data and compare it Wwithwn gamma ray burst data.

Not all cosmic scale collisions necessarily resulh gamma ray burst. Gamma-
ray bursts are currently detected by orbiting siteelabout once a day or once per
86400 seconds. Therefore the

- Cosmic scale neutron collision rate1.157" 10°° collisiong's as measured in

the human scale.

- Cosmic scale neutron collision rate4.384" 108 collisiongs as measured in

the cosmic scale, which is fractally self-similar neutron collision rates in solid
fissioning material just prior to explosion time.

The most powerful telescopes can not see the tstanght to be responsible for
gamma ray bursts. This information fits a modelcofliding cold dark stars at
cosmologically local distances. Gamma ray burstshdee redshifts and free cs-
neutrons are moving very fast. A cs-neutron sloutsriot by more than 50% after a
collision. Cosmic scale Uranium nuclei are cs-raditve so they must eventually
increase in temperature. Cosmic rays should akoestnute the surfaces of these
massive cs-nuclei which would contribute to thdetstrin gamma ray burst spectra.

8.2. Neutron beta decay

The ocean layer of liquid Helium atop the cs-neutpoovides a thermonuclear
engine coolant (Figure 7). It is proposed that gtatistical nature of neutron beta
decay is due to a lack of information pertaining ttee precise Is-chemical
composition of each neutron. If the percentagegefidelium available in a particular
neutron and the ambient sgs-cosmic ray flux areManahen the specific neutron
beta decay moment can be calculated.
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Figure 7. Cross section of cs-neutron with outer layer shallocean of liquid
Helium coating solidH .

Superfluid liquid Helium conducts heat very welb ihcrease the temperature of
a planetary mass of liquid Helium from 2.7 K to £2vould take a large amount of
energy. The liquid Helium ocean at 4.2 K will fuetrabsorb energy while boiling.

Assume aboutl” 10'® cosmic ray atomic nuclei enter the Earth’'s atmesph

each second with energies neédr10°eV. Let the radiug of a sphere containing
Earth’'s atmosphere b6378km + 63km = 6441km. The Earth’s atmosphere then

presents a surface area®p13 10**m? to the influx of cosmic rays. The estimated
power per unit area cosmic rays impart to an umotet surface:

(1" 10"8cosmicrays/s) (1~ 10%eV) (16022 10 *° J/eVv)/ (5213 10m?)

=3073 10 'W/m?.

If this power per area impinges upon the surface afosmic scale neutron,
cosmic rays will deliver:
Cosmicraypower = (3073 10" /W / m?) (25973 10'*m?) = 7.982" 10''w.

Cosmic rays colliding with cs-neutron surface atorasulting in fusion and
particle showers will also generate heat.
8.3. The weak nuclear force

The Earth is shielded from many cosmic rays dugstambient magnetic field.
Consider the cs-proton. Its ambient positive changié repel 99% of incoming
positive charged cosmic rays, while its ambient megig field will deflect the 1% of
incoming negative charged cosmic rays. The cs-prdtoly has a force field
protecting its surface from cosmic rays that wooterwise initiate thermonuclear
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fusion (cs-proton decay). It should be possiblectorelate the amount of proton
induced shielding of nuclei along with the amouhsgs-engine coolants potentially
available versus the ambient sqs-cosmic ray bomfamt] with nuclear beta decay
half-lives.

9. Formation of the Solar System - Qualitative

About five billion years ago thermonuclear fusioeghn, perhaps by continued
cosmic ray bombardment of the cold dark star'samaf Fusion continued until a
percentage of Iron formed. The spinning Sun wasrtmated and swelled to a
swirling disk of radius ~30 AU in order to cool. &léer elements like Iron, due to
centrifugal forces, distributed mainly towards theter edges of this large swirling,
cooling star. The now cooled, mostly lighter eletserontracted inwards due to their
mutual gravitational attraction. Shells of excesaly masses, the proto-planetary
material, along with excess heat and angular mamgntremained behind and
formed the planets. The contracted Sun at the ceiftthe solar system continued
fusing hydrogen into helium at a stable rate.

10. Quantum-Cosmic Unification (QCU) Summary - Self
Similar Fractal objects

1.a. Quantum - ~ one second into a 1-Megaton nuebgzlosion.

1.b. Cosmic - visible expanding universe arisiragrfra Big Bang.

2.a. Quantum - condensing explosion particles, watmoplets and dust,
containing nuclear fission products, and free rangrin the moment of the beta
decay process.

2.b. Cosmic - galaxies.

3.a. Quantum - explosion particles with condensfiggion products beta-
decaying, water vapor droplets retaining free ransty separated by and flowing with
relatively low density atmospheric winds.

3.b. Cosmic - large scale structure of the univevgh galaxy super clusters,
great walls, and massive voids.

4.a. Quantum - fission fragments with masses pga#ttnA ~ 96 and A ~ 138
that parent beta decay chains. A nuclear neutlamges into a proton and an
electron while radiating antineutrino energy.
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4.b. Cosmic - the vast majority of visible stars.

5.a. Quantum - large flux of neutrons in the prsce$ being captured and
absorbed by other nuclei.

5.b. Cosmic - plethora of binary stars.

6.a. Quantum - unfissioned nuclei, masses A ~ 16 amd A ~ 238 amu,
surrounding fission fragments.

6.b. Cosmic - the missing mass, a multitude of R.dark stars in excess of
bright stars.

7.a. Quantum - large flux of free neutrons collgdiwith stable nuclei of the
condensing explosion particles, molecules of wadgor, and atmospheric gases.

7.b. Cosmic - large flux of free cs-neutrons flogvithroughout the visible
universe, coated with surface layers of varying am® of deuterium and tritium,
colliding with massive dark stars, sparking witmgaa-ray bursts.

8.a. Quantum - stable atomic nuclei with lilliputiacale surface temperatures in
thermodynamic equilibrium with the subguantum scal&erowave background
radiation.

8.b. Cosmic - stable cosmic scale atomic nucleh siirface temperatures in
thermodynamic equilibrium with the microwave baakgnd radiation.

9.a. Quantum - large flux of free neutrons flowingandom directions with Is-
surface temperatures in thermodynamic equilibriunth wthe sqgs-microwave
background radiation with many neutrons flowin@ & km/s.

9.b. Cosmic - large flux of free cosmic scale newgr flowing in random
directions with surface temperatures in thermodyoaquilibrium with the CMBR.
WMAP fluctuations of ~30 K in the CMBR result from cs-neutrons flowing a8 3.
km/s.

10.a. Quantum - moment of,U23® fission explosion into(A ~ 96)*2°,

(A ~136)*?2, 2-3 neutrons and gamma photon.

10.b. Cosmic - explosion moment not visible. Cosgaally local highly
charged cosmic scale ionized fission fragmentsatigeaccelerate cosmic rays to

10%%evV.
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11.a. Quantum - a planet with at least one nu@gplosion in process.

11.b. Cosmic - supercosmic scale planet that casitie cosmic scale nuclear
explosion (visible universe), and to a far greartent, dark stars of the greater
contiguous universe.

12.a. Quantum - nuclear explosion debris and wedpor flying apart.
12.b. Cosmic - Hubble galactic starlight redshifitaince relation.
13.a. Quantum - beta decay explosion moment.

13.b. Cosmic - supernovae and novae.

14.a. Quantum - newly emitted beta particles, amgviyn emitted fission
neutrons.

14.b. Cosmic - quasars are cosmologically locaimoscale beta particles and
cosmic scale fission neutrons that are “born” hod aadiate to cool their excess
internal energy. These “stars” have low densityegas atmospheres, but are not
undergoing thermonuclear fusion. Cs-neutrons laitial translational velocities of
a few percent of, and cs-beta particles have initial translatior@bcities close ta,
with large transverse “spin” Doppler redshifts sup@osed upon their translational
velocities. Cs-beta particles large polar magrfetids have debris electrons and ions
spiraling around them emitting jets of radio waves.

15.a. Quantum - ~ one second into a nuclear expidkiat is still accelerating.

15.b. Cosmic - Distant Type la supernovae lumiyodétermined distances and
nonlinearity of Hubble redshift relation for saméstdnt Type la supernovae
illustrating the accelerated expansion of the uisiee

16.a. Quantum - free neutrons (some in the midghefbeta decay process)
flowing through moltenUO,.

16.b. Cosmic - the solar system flows at 368 knitk & solar cycle period of 22
y that is correlated to passage through cosmi@sunaltenUO,.

11. Conclusion

I. What powered the Big Bang?

A cosmic scale nuclear explosion of cs-Uranium p8%vered the Big Bang.

060

Perhaps1 generations of cs-fission occurred in less thae titanic scale
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microsecond. Tremendous titanic scale temperatangs pressures were achieved
that ts-vaporized the ts-material and exploded ards:

Il. What is dark matter, the halos predicted to exst around galaxies because of
their gravitational effects?

Dark matter is cosmic scale Uranium crystallizinghweosmic scale Oxygen, as
well as cosmic scale condensing water vapor dreplgie matter is ultra cold, dark
and baryonic. Cosmic scale chemical bonds are arneajntributor to “dark matter
gravity”.

lll. What preceded the Big Bang?

The cosmic scale atoms may have existed on thercagmic scale planet for
titanic scale billions of years prior to the nuclexplosion of the Big Bang. Three

billion titanic scale years equal$” 1033 human scale years. For all practical
purposes this is forever to the human scale. Hokydkiere was a time prior to this.
The supercosmic scale planet must have formed perfham a scalen = 3 nuclei
undergoing scalem = 3 beta decay (scalen = 0 is the human scale). This scale
m = 3 beta decay may be part of a long series of scate3nnadioactive decay. The
point is matter-energy, space-time, the laws ofspisy chemistry, etc., appear to
have always existed. The Fractal Universe always arad always will be; it fills
everything, everywhere. The Fractal Universe jusdts.

IV. Did the universe start from a singularity, a pdnt approaching zero volume
and infinite density? No.

The titanic scale solid material that exploded Big Bang had a relatively large
volume, a sphere with radius ~ 8 million light yga&nd density oft~ 10° 10kg/ m?3

as viewed from the human scale.
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