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Abstract

Hundred years after the conjecture of the BritistraamomerEddington that the sun is
powered by nuclear fusion of hydrogen, new physlesory may help making energy
harvesting by nuclear fusion soon a reality. Redeas as well as investors funding the
fusion megaprojects are asked to deal with newtivedfaic corrections for mass and energy
proposed bySuleimanin his Information Relativity TheoryIRT). It will help to decide
whether a venture will be successful and to sageirbiestments when in doubt. Nature is
governed by the golden ratio and criticality of pical systems influenced by it, and nuclear
physics is not an exception. Computer simulatidrth® underlying controlled nuclear fusion
processes should gain profit frolRT corrected starting information and may tackle anew
possible low energy nuclear transmutations consigethe wave-like dark components of
matter and energy. The assumed optimal kineticggnier controlled nuclear fusion must be
corrected to a somewhat higher level. At very tkgtetic energy in the upper GeV range it
remains not enough baryonic mass to be transformedergy. The fusion probability faded

out to zero already at the golden limit of the ssiten speed ofv/c = ¢ = % between

target nucleon and projectile nucleon. Cold nucfeaion, if ever possible, is recommended
for protons rather than deuterons at highest ewparial possible temperatures around
1000(K) and needs fine-tuned kinetic nucleon eneligyould be also of interest whether a
golden ratio based nuclear fuel confinement charabald be beneficial. In this connection
also cold nuclear fusion setups should be discussed

Keywords: Controlled Thermonuclear Fusion, Information Relativity TheoBelativistic
Corrections, Mass, Energy, Low Energy Nuclear ReactGolden Ratio, Golden Limit of
Nuclear Fusion, Nuclear Fuel Resources.

1. Introduction

Big ideas often suffer from teething problems cadussg the indolence with which just great
scientists insists on what they have learnt anckaasbiout. This contribution should serve to
support ideas of a new physics and recommendscagiph of these ideas to big projects of
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the mankind such as thermonuclear fusion researdhita technical realization. Success in
application of the mentioned theory would also poterthe theory itself.

Relativistic mass respectively energy corrections @ery important when dealing with
nuclear fusion and the dynamics of moving particlesere light atoms combine to larger
ones accompanied by conversion of some mass irge boergy. A new theory damzi
Suleiman named Information Relativitytheory (RT), has fixed an overlooked flaw in
Newton’stheory that leads to changes in relativistic adroms[1]. Many formal explanations
or physical constructs that bothered long timewled of physics are overcome by the new
exciting theory. Recently, the present author herfopmed relativistic mass corrections on
the gyromagnetic factor of the electri@j that also would change the charge of the elearon
little bit [3]. It is connected with the important question wiketive need at all the construct
of quantizatioril] [4]. Ever the golden ratio as the dominate numbetdre is involved in
such considerations, and so tRE theory has to do with this fundamental number gisbe
shown below. More than this, the genetic code ef MINA is based on a golden mean
hierarchy[5]. In this way it is stringent to deal with the néveory in every area of physics
(and of life) knowing that even in fusion sciencel dechnology several disciplines of physics
are combined. Especially attention must be paitheowave-like dark component of mass
energy density respectively energy density (Seere 1). It is not the intention of the author
to keep the reader away from studying tR& theory in detail for himself. Therefore, only a
sparse introduction was given. A concise overvigawcontrolled nuclear fusion ideas and
different technologies was recently summarizebynes[6] andshould not be explained in
detail. This isn’t a review article with an almasimplete reference list, but a contribution
motivating others to think outside the box. In tbeg run we have to move away from the
large energy projects towards more decentralizedymers and distributors for the benefit of
our environment.

During the preparation of this contribution the ssful ignition of a controlled
thermonuclear fusion reaction maintaining the tieacfor about 10 seconds was reported
from the staff of th&€ FETRreactor in Hefei, China.

2. New Relativistic Mass and Energy Corrections

Suleimanhas set out to correct physical processes for tigglacements between observer
and moving bodies. Transformations for time durgtiength, mass density as well as energy
density were applied to a whole bunch of physitermmmena, which could be explained now
in simple and beautiful clarityl]. Indeed, this theory is an outstanding examptetlie
beauty of the simple.

According to thdRT theory mass is transformed in dependence of ttessgon velocity of a
moving body a$1]

- ®

wheref = E Is the recession velocity.

For the matter energy densigy of a moving body with velocity and rest density, on
yields

_1 2_1 2Q-B) p2 _ _ (A-B) p2
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1
wheree, = Epocz.

The matter energy density reached its maximum cassion velocity of = ¢, where

1, =@=0.6180339887 is the golden mean. Replacement of this speciflievan

equation (2) gives
1_
(exhmax = €0 rm 9? = €,¢° = €, 0.0901699% .. 3)

Rememberingy® represent$iardy’s maximum quantum entanglement probabifity. This
result was commented by the present author in Agatibn before mentioneg].

Suleimanaptly characterized the behavior at the critic@hpf. = ¢ as phase criticality at
cosmic scald1] [8]. However, o> scaling seems to be a more general quality of eohas

transitiong9].
The dark matter density transforms as
eom _ 28° (4)
€o (1+8)

If one calculates the energy density amounts @ad matter and dark matter contributions
at this point, one gets again a golden mean reptatsen likeRussiandolls nesting

@3 +2¢? = 0.236067976 ...+ 0.763932023 ... = 1 (5)

The difference gives2¢? — ¢% ~ (/2 —1) %, wherev2 — 1 = 0.414213 ...is the silver

mean. The case, where according toltfiermation Relativitytheory ofSuleiman/1][8] just

at the recession velocity &= 1/3 the matter and the dark matter density ballthe same,
delivers for the density amount the reciprocdlo¢asnumberlgs = 18[2].

The relative energy density components are depiotedjure 1 versus the recession velocity
3. Also the golden mean hierarchy was displayed.

1
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Figure 1. Components ofelative energy density versus recession velgtiygcording td1l].
Red: baryonic matter energy density, black: darhponent, green: matter energy density
sum. Theggolden mean hierarchyas emphasizel@].
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Instead of the recession velocity it may be usébuthoose another variable, the redshift
z = %. Applied matter density transformations in termshaf redshift yield1]

P _ 1

po  2z+1 (6)
PpM _ 2z

oo 2z+1 (7)

Matter Dark Matter

Relative Matter Density
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Figure 2. lllustration of the complementary duality betweawatter density and dark matter
density versus redshift. Logarithmic scale, redaratz = ¥, blue arrow at = ¢* = 1+p =
1.61803398.

As was demonstrated by Suleiman, an increase afettghiftz caused the matter density of
the travelling corpuscular particle successivelgitminish, while energy is transformed into
the wave-like dark component and vice vedfisa The complementary duality between matter
density and dark matter density versus redshift iastrated inFigure 2. Both figures
describe precisely and elegantly what needs todmsidered when dealing with colliding
particles of high speed during nuclear fusion, ‘reheach moving particle will be permeated
by the dark matter halo of the other one makingwweephysically entangled?].

3. Nuclear Fusion Reactions Reexamined
The first researcher who experimentally had dermatedd nuclear fusion was tiAaistralian
physicist Oliphant at Cambridge laboratory in 19340]. The investigated nuclear fusion
reactions are the basis of research and developoemd now fusing nuclei of hydrogen
isotopes deuterium and tritium respectively deutarand helium-3 according to

2D + 3T > 3He + in + 17.6 MeV (8)

“D + 3He — 3He + 1H + 18.4 MeV 9)
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The stability of atomic nuclei can be found in toaks of nuclear physics, where the average
binding energy per nucleon is depicted versus thenia mass numberAppendix Figure
Al).

The energy gain according to the basic exothermsoh reaction (8), for instance, can be
calculated from the difference in the rest energihe constituents given in MeV

Q = (1875.6129 + 2809.4318 — 3728.39939.5653) MeV = 17.59 MeV (10)

Whereas deuterium is abundantly available in seawabming from comets that have
reached the earth, for tritium there exists noldeanatural source due to its radioactive
decomposition within a half-life time of about 1¥/@&ars.
Tritium must therefore be produced by breeding fihium [11], for instance by its reaction
with neutrons produced during the fusion proceésiisim self-sufficiency).
In the near future, mankind will be able to extrhgtextraterrestrial miningHe from the
sunlit areas of the moon as a third-generatiorofusiiel. This stable isotope stems from solar
wind and has been stored in moon’s uppermost ragkrs. A possible fusion reaction
between these nucleons is

SHe + 3He — 3He + 2ip™ + 12.86 MeV (10)

An assumed cold nuclear fusion reaction, for ingtastarting with two deuterons confined in
an interstitial of the palladium metal lattice, iduesult in

“D + 2D - 3He + 23.85 MeV (11)

The binding energy of the nucleons in the deutasorelatively small and about 2.2 MeV.
The nucleons (proton and neutron) are relativetyafgart from each other by about 4 fm.
Therefore, also a cascade of the following energhyi more favorable reactions should be
considered with three deuterons involved tempararil

2D + 2D —> 3He + in + 3.27 MeV (12)
‘D + 3He — 3He + 1p* + 18.87 MeV (13)
m+1ipt =2D + 1.71 MeV (14)

Byproducts such as neutrons or sometimes tritiunenvbxcess of deuterium reacts with
neutrons have been reported as observed experitgefi&]. A summing up of these
reactions delivers again reaction (11). One caraddlace three neighboring deuterons in an
octahedral interstitial of palladium besides neasiyahedral ones. In contrast to bulk RdD
where only octahedral sites are occupied, in thswwifiace region of nanometer-sized material
of PdH,, also 30 percent of tetrahedral sites are occupesides 70 percent of octahedral
ones[13]. The same occupation scheme may be assumed foorghic PdR. For cold
fusion experiments, a high deuterium loading nearatio Pd/D = 1 is of interegt4].
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Now we want to set up the equation of motion fa tolliding particles keeping a fuel of
heavy water and lithium in the plasma state anelecate deuterons towards the target. At
very high particle speed we have to consider dubktween both particles and waves (dark
matter surrounding) using an elastic atomic cahsi model as well as an elastic spring
model associating the atomic collision model widntigles and the spring model with waves.
With respect to the speed probability distributidaring a two-body collision between
particles one can apply thieattice Boltzmann MethodLBM) as a combination of the
Boltzmannrequation and th®laxwell-Boltzmanmistribution functiof15].

The tunneling probabilitfPs of two nuclear particles to overcome tGeulombbarrier was
derived byGamov[16] being

P (E) = exp(—\[%) 15}
The GamovenergyEg resulted in

EG = (T[aZAZB)ZZIJ.CZ (16)
and the kinetic energy is E=1 uv? a7)

2

wherea is Sommerfeld fine-structure constang,is the reduced massjs the speed between
the two patrticlesc is the speed of light, ari€h respectivelyZg are the proton numbers of the
nucleonsA respectivelyB. Importantly, the fine-structure constanin relation (16) has to be
changed marginalli?] [3].

Using thelRT transformation for mass according to relation (b reduced mags for a
reaction involving two equal nuclear particles @ftrmassn, gets

h=—"— (18)

Finally one gets together with equation (2)
Pg(E) = exp(—2raZ,Zg/B ) (19)

Following now Cooley[17] and considering that the particle’s speets distributed by a
Maxwell-Boltzmanrfunction one can finally verify the probabilityefctivity) for a fusion
reaction to occur with two opposing energy termgdeaurthe exponential function

(ov) = GY* -t [ expl— G+ B /E 1dE (20)

3
kT)2

whereg is the nuclear cross section expressing the hikelil of interaction between projectile
particle and target

oap(E) :SE—OPG(E) (21)



The Maxwell averaged fusion cross secti¢ww) or reactivity has the dimension ofn? -
cm cm

— = with a constan& (cnfke\). It should be noticed that the upper integrationit of

o in relatlon (20) is likely to be problematic besauthe speed of light is considered as
limited. Therefore, equation (23) in the followiegplanation represents a more concise form
usingf = v/c instead oW.

The maximum of the non-relativistic integrant afaten (20) can be found by setting the first
derivative equal to zerd 7]

Emax = (_)2/3E 1/3 (22)

1/3 1/6
giving Bmax = 2 |22 = Y3 ("”35 =¥ ()7 (%) (23)

eép eép

Inserting relation (22) in equation (20) results in

/
(V) e = G2 7 exp(— 3(2 M)l ) (24)

Approximating equation (20) by@aussianone can calculate the integral widathyielding

2 Eg \/®
wi =5 T (55) (29)
and then the integral content
N Eg \/° 1/3
(av)max ‘Wi =5 VET 0\/— (ﬁ) rexp(—3 (4kT) ) (26)

The approximation by &aussianis compared irnFigure 3 for the case of proton fusion
applyingkT = 1keV. A better adaption between both curves doesult when the maximum
of the Gaussianwould be shifted to somewhat higher values > 488 (for example see
right side ofFigure 3).
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Figure 3. Left: Comparison of the asymmetric fusion proligbifor protons (red) with a
Gaussian(green) using maximum and integral width accordmegquations (24) respectively
(25). Right: Shift of th&Gaussianshowing for instance its maximum now at 5.3 keV.

In Table Alof the Appendix fmax Values for selectelT have been compared for the non-
relativistic case and th&RT corrected case. IRigure 4 the tunneling probabilities artéh,ax
values atkT = 1keV for proton and deuteron nuclei have beempared. Notice the
significantly higher proton probability increaseg¢ h factor of about 68.5 compared to
deuterium.
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Figure 4. Tunneling probability (arbitrary units) versus kigeenergy for non-relativistic
proton respectively deuteron fusiorkdt= 1 keV. The right figure used a logarithmic scale

The representation of the fusion probability inatin to the kinetic energy can be done also
in logarithmic form as performed ifigure 4 becausef oc@ to compare botH3
representation and kinetic energy one. If one daranslate the given result in the parlance
of cold fusion it seems to be evident that protosidn should be happen much more likely
than deuterium fusion, if possible at all.

The Information Relativitytheoretical solution based on equation (20) yeldee fusion
probability in relation to the recession velogityndirectly involving the golden mean, where
(oB) has the dimension oftiff) and ep = 1875.61294257(57)Me\V) represents the rest
energy of the deuterdi8] [19]. Integration is now taken within the changed linfitam g =
Otol

1, 82(1+ S 1 1- 2nAZAZ B(1-B—B2
(aﬁ):_((—ﬁ))l/z._o.foe (= 2.0=B) o 2maZaZp s epBO-BB%) 40

¢ ‘\mmp(1-p) (kT)2 XPUT Jker (14 ) B 2(1+p)2

(27)

_ 2. (o125, (1_BUB=D) _p (=) g _ 2mazaZp
NG (kT) kT fO (1+p)/(1-B2) exp( 4kT(1+B)ﬁ B )dp

The first integrand term being solely a function3ddias a maximum of (8) = 0.147847 =
@* =0.145898 ... at a recession speed ff,,, = 0.314026 ~ 0.30901699 = ¢ /2 (see
Appendix). It means that the maximum relative particle sipglould be about a third of that
of light. When following the blue outlined curve ingure 5, this parabola-like function has
zeros atf = 0 respectivelyp = ¢, but is not fully symmetrical, when mirrored at ertcal
through g = ¢/2. Because we are dealing with a polynomial of thitegree, a third
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physically not meaningful zero is found At= —¢~1. This pre-factor is responsible for
fading out of the tunneling probability of nuclefsion to zero at the golden mean limit
B = ¢, just at the recession speed, where the relatie¥ggndensity of baryonic matter
reaches its maximum. Once more this golden linmt lsa assigned as a phase critical point
transforming matter and enerfgy] [2].

9.2

= ¢*

\11/3

] 0.2 0.4 0.6 0.8 1
Recession Velocity p = v/c

Figure 5. A comparison of different functions of the redessvelocity = =

-
Magenta:Hardy's quantum probability function respectiveBuleimars energy density according to
equation (2) with the maximum gf° at§ = ¢. Green: Difference curve between energy density an

dark energy density. Blue: Parabola-like curve gikig the first integrand term of equation (27).

The tunneling probability was calculated for theecaf colliding deuterons depending of the
recession speed as well as in dependence to tleéickenergy. The result was depicted in
Figure 5 for the case okT = 1 keV. TheEnax = 6.61 keV value is slightly larger than that for
the non-relativistic case with,.x = 6.27 keV. Also the half-width of the curve isospounced
greater using th&RT approach. Th@g representation is better suited to be approximbyed

Gaussian One can further ask at whi&T the maximal probability is realized. This can be

done by calculatin= 0. Its solution yielded

1
(kT) max —

1_
sen g b’ (28)

for 3 = Rnax Inserting this result into equation (27) leads ke tfollowing simplified
expression for maximurT

2maZpZp
)

6 3, So (1-p-p?
CTmax: (OB = 12° \F exp(=2) 22+ o exp(— A (29)
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Figure 6. Tunneling probability (arbitrary units) for deutesowithkT = 1keV.
Left: versus recession velocity, right: versus kimenergy (compargigure 4).
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Figure 7. Deuteron tunneling probability for a setldf values (recession speed logarithmic
scaled). The green arrow marks the green outlineximmum curve fokT = 160.4 (keVhat 3

= 0.02319, and the magenta arrow depicts the ukimaro probability at limitingg = ¢ =
0.6180339887.

Figure 7 depicts a set of curves for differédi values indicating the overall maximum for

= 160.4 keV afdnax = 0.023188 Kn= 240.7 keV) according to equation (26). Coverifig a
maxima with an envelope shows that the limitingueals3 = 1/3, where the probability at
very highkT faded out to become completely zero. AccordintRb at this special recession
speed the amounts of matter density and dark ndetesity will be equalHigure 1) [1] [2].

We will not write down the complex eighth degredypomial resulting as first derivative of
equation (27) to determine the zeros and maximahat function, but instead use an
approximation by modifying the simpler non-relast result given in equation (23).
Whereas the lowT data follow the non-relativistic result, the hilgh- data can be

approximated by a relation having the golden meanits pre-factor and exponent

Va okt E : V& kr
e D) = 52- P12 QP = 50 G718 (30)

Another simple approximation valid over a larg&mrange is given by the relation
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Bmax(kT) = exp (V2 (:—Z)ﬁ-l) ~0.9993 (31)

The different relationships were double-logarithatlic documented bifigure 8.

/7

Bmax logscale
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0.001 /

0.001 0.01 8.1 1 10 100 1000 10000 100000
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Figure 8. Double logarithmic representation lof versus the correspondiffigax for deuteron
fusion. Magenta straight line: non-relativistic eaccording to equation (23). Green straight
line: linear approximation of the hidhiF relativistic data. Cyan curve: approximation
according to relation (31).

In addition, on can verify that at maximuah it holds

Ein _ E
KTmax 2 (32)
as well as[20] Binax = TaZ4Zg = 0.022935Z,75 ~ 5%ZAZB (33)

Again it should be pointed out that according te HRT theory the charge of the electron
respectivelySommerfeld fine-structure constant have to be marginally inuview of the
given high accuracy still noticeably correc{ed

In this contribution arbitrary unit for the fusioprobability were used because some
parameters such as the slightly energy-dependesttofdaysical) parametef, are not
sufficiently correct known and should be verifieg B modified model calculation (see
equation 21 and 23).

A more quantitative prediction of the released posvper unit mass and per second (power
density) follows a non-relativistic approach alreagiven byCooley[17], but in an altered
form and exemplified for protons

1/6

_ 20 _cpXaXs Eg _3(E)"?
€=5 m%AsAp\ep Q5o (kry2r3 €XP [ 3 (4kT) (34)
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whereXa respectivelyXg are the nucleon abundancess the mass densityy are the atomic
numbersc is the speed of light, ary = 4 - 10™*°cm?keV. The proton fusion reactidi7]

p+tp-od+et+u, 35§
delivers an energy of Q = 26.74 MeV — 0.52 MeV = 26.2 MeV (36)

When identical nucleons collid¥, = Xg = 0.5, the collision rate has in addition to bédkd
by 2. For conditions at the core of the skifi £ 1(keV),p = 150 gcm®) one can use the small
energy unit of 1 (erg) = 1%J) and calculate the non-relativistic power dgnisitbe about

€sun core ~ 11.8 erg - g_l st (37)

Turning now to the relativistic relation (24) angpaoximate theGaussiardike fusion
probability integral by the area given by multiglion of the heighk of >nax with the
. . N -

integral widthw; = e W giving [21]

i

<O-ﬁ >/SO S —2 n(2)

< 0-,8 >max" WFw (38)

Again, with proton abundanceé& = Xg = 0.5 and atomic humbek, = Ag = 1 one finally
yields for the relativistic power density

v _1_ VT _cpXaXp
22,/In(2) m}AaApVep

QS (Uﬁ)max " Wrw (39)
ForkT = 1keV one can estimatef) .= 0.001748 respectivelwgy,, = 0.002039 giving
Esun core = 13.2 erg - g_l s (40)

Specialists in the field of controlled thermo-nwaldusion can use own experimental values
such as the choseékl and mass density of the nuclear fuel to verifyultesbtained with
relation (39) using the different concepts of lowelf density combined with extreme
temperature contrary to high fuel density and tesgperature.

If one briefly summarizes the main results, thdoleing can be noted. There exists a natural
golden limit, where nuclear fusion stops down teozprobability. This happened at the
recession speed between nucleong ef ¢. The probability distribution curve as a function
of the nucleon speed is pronounced broader thameirtase of the non-relativistic approach.
The maximum probability is found at markedly entethspeed respectively kinetic energy
(see right side oFigure 5). In the GeV range T the maximum probability is found at

B = % straight at the recession speed at which baryoaiter energy and dark matter energy
will become equal. It simply means the more mowvimafter is transformed to its wave-like
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dark component, the less is available to be tramsfd in released energy by fusion of
nucleons.

In the range of high particle speed hot fusion sagkace in the halo of surrounding dark
matter energy emerging from moving particles. tudt be considered in an adequate way by
varying equation (23). A related correction is mgress. Recently, such matter — dark matter
coupling was excellently described for the casdisk galaxies bysuleiman22]. Besides the
action or involvement of dark matter in fusion plgsalso the validity of theGamov
approaclj16] should be questioned critically.

Last but not least the probability for cold fusi@mains an open question. SoiRS based
calculations are summarized in the following chapte

4. Cold Nuclear Fusion

For the cold fusion at lovkT a very sharp energy distribution around the cresstion
probability maximum can be expected. A cold fusexperiment must optimally meet these
requirements for maximum kinetic energy in ordelb&o successful at all. In the following
calculated fusion probability curves for deuteriv@spectively proton nuclei are shown. In
Figure 8 the probability for deuteron fusion within the ldamperature range betweert 10
and 16 K was presented depicting their sm@Hussianlike distribution curvesT instead of
kT was used). However, a further reduction of tempeeafailed to process the needed
number of decimals with a home PC.

For the proton fusion the probability is markedhhanced compared to deuterium fusion, and
so the 500 K values could be calculated, too. #resold fusion is detectable, it should be
realized using hydrogen at the experimentally hsghgossible temperature, for instance
choosing about 1000 K = 727°C, for which the resultepicted irFigure 9. ForT = 1000 K

one yieldsf,,.x = 0.20375 corresponding t,,x = 60("77") as the optimum speed with

which the nuclei should be moved towards each offilee full width at half maximum is
aboutAB,,., = 1.84 - 107> (Figure 9). See als@able Al in theAppendix.

0.8 | T=10°(K) ” T=18%(K) T=10°(K) 8.8 T=18%(K) T=10%(K) T=16°(K)

8.6
8.4
0.2} ‘ 8.2 }
e @ k
(] 8.2 8.4 8.6 e.8 1 8.1 1
Recession Velocity 1eee*[ Recession Velocity 18@@*)} (log scale)

Tunneling Probability (arbitrary units)
Tunneling Probability (arbitrary units)

Figure 9. Tunneling probability for deuterons within the ldemperature range (30 to
10°K) indicating the extremely different half-width ¢fie curves. The three curves of very
different maxima have been adapted all to an eugight.
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The draft of a more quantitative picture is curkgninder progress. In advance some ideas
will be presented in the next chapter.

1

-

®
©

T=500(K) T=1008(K)

® ®
IS o

®
¥

eling Probability (arbitrary units

Tunn

| |

0.1 0.12 8.14 .16 0.18 0.2 0.22 0.24
Recession Velocity 1086*[3

®

Figure 10.Widths of fusion probability curves for protonsiatv’ temperatures. The 500 K
curve must be reduced by a tremendously largerfaét@bout 310°**in comparison to the
1000 K one Table A2.

5. Tesla’s Energetic Pyramid Conjecture and Beyond

In connection with the Great Pyramid, mention mayrbade of the vision of the great
inventor Nicola Teslato harvest free energy from what we now charamers dark
components of matter respectively energy. Intuikmewledge of great thinkers shouldn’t be
confused with obsession. The reader can find mdggmation about this discussion in the
referenceg$23] and[24]. Be that as it may, the golden mean based arthiteof the Great
Pyramid can serve as a proposal for a quite asynometclear fuel confinement chamber. In
this connection the reader may also study thelipseid approach for less-symmetric solids
such as the Great Pyramid to stimulate new id2as Figure 11 shows a sketch of two
opposed deuterium nucleons in an asymmetric-pyr@nmicro-cage waiting for cold fusion
to helium according to reaction (11), where theaBRyramid served as a model.

Cold fusion experiments were described with atodeaterium occluded in the cubic face-
centered palladium lattice having 4 octahedralrgtiigals besides 8 tetrahedral ones in the
unit-cell. First evidenced byFleischmann and Pon$26], the reader may follow an
explanation of lattice assisted low-energy nucfeaion recently given barai [27], where
two protons respectively deuterons are confinethénoctahedral interstitials of the cubic Pd
lattice. Theoretical considerations®firbich[28] indicate the problem of cold fusion.

Now we turn back to a pyramidal environment in casitto the octahedral hole within the Pd
lattice. If one would deposit Pd on the surfaca dhin mica sheet and bend it cylindrically,
the half-octahedral interstitial would be deformedards the case describedHigure 9.
Possibly the occluded deuterons would be asymnaditripositioned at the interface between
mica and palladium as illustrated in thigure 11. It is suggested that a fusion reaction could
be enhanced by such lattice deformation. Howeverare still seeking for a more suitable
host material. For micro-scale reactors one cowdodit palladium on an atomic flat and
highly reflecting (111) gold platel¢29] where the gold substrate serves also as a diffusio
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barrier for hydrogen or deuteriuf0]. The PdH respectively Pdpcontact layer is strained
due to mismatch between the lattice parametersldf ahd PdK (PdDy) and should be able
to host even more hydrogen or deuterium in the meddattice. The upload of deuterium into
the Pd lattice was estimated to be about10? cni®[31]. Then one can calculate the mass
density yieldingp =~ 0.8 g - cm™3.

The movement of the two nucleons against each daiteeting a fusion reaction can be
supported by chaotic excessive resonance causéxtiryed ultrasonic energy loading of the
confinement lattice bouncing back the nucleons fitbi walls with extremely high speed
overcoming theilCoulombbarriers[32] [33] [34] [35]. Fine-tuning of the applied cavitation
energy according to the fusion probability maxiningeg in Chapter 4 is recommended. It is
assumed that golden ratio governed geometry of cthr&finement can support chaotic
bouncing of the nucleons against each other wittaated distribution of collision angles.
Because the particles moving with high speed aretcéted in direction of the moving
direction it makes a difference at which angle tlejlide. The relativistic longitudinal-
transversal mass alteration already proposed i® b§9 orentz[36] should be recast in an
IRT compatible version then applicable to the corgbhuclear fusion, too.

A Lattice-Boltzmanrsolution is currently in progress and should bielished soon.

If one speculates about the reality of a cold fasa§ atomic nuclei it may appropriate
remembering the history of diamond synthesis, whH#PelT synthesis has been successfully
supplemented by cost-efficie@D synthesis under sub-ambient conditions. In thissd¢he
same success is desirable for cold fusion curremttier progress.

Figure 11. Design of a pyramidal micro-cage containing two @ggtdl deuterons consisting
of proton (red) and neutron (blue). The yellow aiethe projected maximum in-ellipsoid of

Vs 0
= =1+¢ganda = arctan(,/¢) = 51.82729° [24] [25].

such pyramid, where big¢) =

6. Keeping a Watch on Nuclear Fuel Resources on Barand Moon

This remark takes a look into the future. What wloextraterrestrial powers do on earth, fight
against human beings or only harvest rough masesath as deuterium from the ocean or
3He from the sunlit areas of the moon to fuel themagships, as yet unobserved but friendly?
May be they already manage it. If so, we shouldt sta across area monitoring of the sea
water deuterium content to detect significant logaliation before the ocean flow equalizes
any left local difference. By the way, we had teehnique to do this immediately, gaining

also profit for other scientific areas besides awtion for the future. With respect to the
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deuterium extraction from seawater we can assurat dh extraterrestrial power surely
knows processes like the archety@rdler-sulfide process GS process)[37], a two-
temperature isotopic exchange process, or evenaseaelectrolysis, or a more sophisticated
rapid gas effusion process.

7. Conclusions

There is a need of applying new physics to gredtrtelogical challenges of our time such as
providing the world’s sustainable energy needs ubho controlled nuclear fusion. Large
investments in this technique could soon bear ifuiew relativistic corrections for mass and
energy according to tH&®T theory would be considered in computer models elbag in the
equipment. Possible changes in the equipment &shka df experts, but the recalculation of
energy balances of nuclear fusion reactions cam lads up to cooperating readers. When
exemplarily calculating the fusion probability fdeuterons or protons witBuleimars IRT
approach one can confirm markedly different resut€omparison to the non-relativistic
case. The maxima of the probability shift to somatvhigher energy and the probability
versus energy respectively recession speed cureesmarkedly broader than compared to
non-relativistic calculations. Consequently, tRE corrected probability results recommend
to correct the existing assumptions to somewhatdrigyalues. There exists a golden limit
where already at a recession speedfof ¢ the fusion probability is zero. At extreme
temperaturesk{ > 1GeV) the maximum of the fusion probability aihd atg = 1/3, where
baryonic matter energy and dark matter energy besomqual. A more quantitative
calculation depends on the availability of someugal that should be accessed by an
elaborated model calculation. The new approachldhaspire researchers and big investors
in the fusion technology proceed in this directidmew physics, touching besides physics the
philosophical foundations of our world. The pregehideas may be extended to more
cosmological questions such as avoiding the ‘biggbaingularity hypothesis respectively the
origin of the speed of light.
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Appendix
Stability of Atomic Nuclei
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Figure Al. Valley of stability for atomic nuclei explainirtge nuclear fusion ability
of elements left from the minimum respectively igsability right from the minimum.

Maximum of the Function f(B)

The maximum of the polynomial equation as parth&f integrand of equation (23) can be
found by setting the derivative equal to zero

_ _B1-B-B%»
I = Gpiarm (1)
gy =B 42

A+B)(1-B2)3/?
Result: finax = 0.147847 at B4, = 0.3140262767

Reciprocity Relation of the Functionf(f)
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Interestingly in the context of a previous conttibaos [2] [38], one can recast the function
f(B) leading to a reciprocity relation

B =L ET=H - SET-B)™ (43)

Furthermore, the zeros of the quadratic equatiqraasof equation (41)
B*—B+1=0 44§

deliver the golden meaghy = ¢ and its negative reciprocg) = —p~1 = —(¢ + 1) [9].
A further examination of this function yielded tlh@lowing results that were depicted in
Figure A2, considering the decomposition into reciprocamigraccording to equation (43).
The intersection point of the basic function withe tmagenta curve ap =+v2—1=
0.41421356 ... is remarkable. The result representing the silwean is given by solving the
guadratic equation

p*+28—-1=0 (45)

giving zeros af; = V2 — 1 respectivelys, = —(v/2 + 1).
Furthermore interesting is the value\off~* — ) atf = ¢/2 yielding

Qo - In(2) _
~%=1710862 ... & - = 1.709511 . (46)

m‘

This numerical similarity may be important whenemgretingSuleimars result for rotating
galaxies. When relating the galaxy’s scale radiuat which the rotation velocity equals half
of its maximum value, to the galactic core radiysvhere the energy densities of matter and

dark matter are predicted to be eqiHl, then one is faced exactly with the va@e:
1.70951 [21].

F(P)

] 8.1 8.2 0.3 0.4 0.5 8.6
Recession Velocity p

Figure A2. lllustration of the functiofi(3) according to equation (41).Green: basic fumgtio
red and magenta: decomposed reciprocal summandsiaggto equation (34). The red circle

is located atx = %,y = p*.
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Table Al. IRT-Corrected Deuteron Fusion Data for selected values &T

Pmax respectivelyE values put in brackets were calculated for the-mnatetivistic case according to
equation (23). The maximum eb5>/S, is given in different color.

KT (keV) Pmax AP max APmax! Prmax E(keV) <6f>max IS
10000 (06}03)7%27183; 0.20244 1.5547 61185 (29101)  0.058405
8617 (8:5%2% 0.18575 1.5252 5444.8 (2635[) 0.06656
2000 (82822833) 0.07773 1.2137 1691.4 (995.2) 0.2037
1000 (gzgggggg) 0.05261 1.0989 976.5 (627.0) 0.3069
500 (gzgggégg) 0.03593 0.9943 569.8 (395.0) 0.4179
200 (gzggiggi) 0.02196 0.8701 284.0 (214.4 0.51504
160.4 (8:%3;22) 0.01953 0.8422 égg:z) 0.5197
100 (828123;3) 0.01518 0.7832 168.8 (135.1 0.4983
50 (8:81333?) 0.01054 0.7033 (18052.'12) 0.38616
20 (8:8(%8;2?) 0.00659 0.6133 (igzg) 0.18011

17.2347 ((;).'(;)015414?5) 0.00610 0.5988 (ﬂ:;) 0.15046
10 (gggfg%) 0.00465 0.5536 (32%_51) 0.0664
8.6173 (8:88;38% 0.004276 0.5368 293 (264 0.0507

1 (8:88222% 0.001425 0.3785 (2:23) 4.0510°
0.1 (8288123% 0.000458 0.2660 &:gg) 2.19810"
0.01 (8:888;252) 0.000140 0.1767 0.204 (0.291) 1.55210%

Table A2. Full-Width of Fusion Probability Curves at ‘Low’ Te mperature
Comparing Deuterons with Protons

T(K) Deuterons Protons
ﬂmax Aﬂmax Aﬂmax/ ﬂmax ﬂmax Aﬂmax Aﬂmax/ ﬂmax
10° 0.0016143| 0.0004084 0.2489
10° 0.0007538 0.0001300 0.1725 | 0.0009423| 0.0001315 0.1912
10° 0.0003485| 0.0000414 0.1188 0.00044p0 0.0000583 26.13
10° 0.0001617 0.0000131 0.0812 0.0002038 0.0000184 08.09
510 0.0001617 0.0000129 0.0800

Values of the relative widthAfmad fmax that differ by a power of ten in temperature can b

scaled byin(2) division. In this way further values can be ge&ted as given imable A2 in
brown color. In the same way one can scale dowrsamutive values Offmax by n-1 =
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2.16159 division respectivelfifimax by n = 3.14159 division becaus”e;—1= 0.68169 ~
In(2) = 0.69315.

Fundamental Constants and Quantities

Table A3. Used Fundamental Constants and Quantitigs] [18] [19]

Notation Symbol Quantity Unit
Speed of light c 2.99792458.0° m/s
Boltzmannconstant k 8.6173332620 MeV-K™*
Avogadronumber Na 6.02214076L0% mol™”

Sommerfeladonstant A 7.2973525693(11)0° -
Proton rest energy 1H 938.27208816(29) MeV
Deuteron rest energy 2D 1875.61294257(57) MeV
Golden mean o= V51 0.61803398874... -
2
Silver mean V2 -1 0.41421356237... -
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