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Simulation of the dynamics of integration of space-time-energy by
Planck’s temperature- black body emission spectrum
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Abstract

The Big-Bang may start from a single Planck patrticle, theirmam density of energy that is
equivalent to a mini-black hole. The concept of an initial locus of theetse allows, predicting
that in the bases of the fundamental constants, pre-horizon energy woutdougdantification
and this would shape as a black body emission spectrum. This conforquents® quanta-
compounding mechanisms that plays the role of the horizon, for the ehtgrgetum structure
energy-space-time, within the self-contained universe.

The incorporation and quantification of the energy, during inflation bydimé ¢r coupled:
Cooperative interactions of Planck quanta-compounding and parametric downsmmmyEedC)
interact to function cooperatively. Since the mechanism proposes,ldhgtthe cosmos radius
integration of the radius of new photons determine inflationary ve|atigy velocity of light is
never exceed at any one point. However, it does predicts the expomeméake of the volume of
the inflationary universe and the changing of energy density by hamism of photon spectrum-
elongation and increase in the constitutive photon number, until arrivitige gpresent CMB
values.

The newly form photons emerge distributed uniformly along the universefanction of
time and would be observable after galactic formation as asienasy force, not subject of
gravitation. The horizon role of recession velocity could be predicteth the fact that if the
Hubble’s constant (k) 72 Km/s/Mpc multiplied by the total number Mpc in the universe radius
(4134 Mpc) equals the velocity of light.

The detection from all the space directions of the image ofd&gersion (LD) may
correspond with a holographic image reproduction. This is so, because pblogows
obtaining multiple images of same event but at lower resolution, wisargle photographic plate
is divided. This effect, could be obtained because the same imagedsemproduced 1000 times,
when the number of CMB photons increases by this number from the L& ferthe present.
Uniform amplification and dispersion of LD images becomes assdciat the increase of the
universe volume by 8 during this time, which the resultant loss of resolution.

The expansion dominated by radiation can be modeled by its spectrumdimgtorPlanck’s

aw| =8 hv3/c3
L =2 VL
VKT _ 1

. The relative amount of the CMB photon population, its frequeneynd

energyhvin a thermal radiation of temperature T, by unit of volume, wenmeleted by the Planck



integral function. This allows showing the energy-space-timeratieg dynamics as a function of
the relation temperature-emission spectrum.

For which it was assumed that the time is proportional to the raflthe universe according
to constantc, obtaining the CMB volume based on the temperature parameter andevsee

Ty =4.841404 10?24, were [V] =cnf and [T] =K, concordant with a universe of 1370’
light-years of radius.

This magnification of the CMB role can be explaitetause as a quantum process, could be
correlated with the rest of the universe at a lewai-affected by gravity. Therefore, it is possible
to be inferred that its effects are in the galammessions, in the growth of vacuum and voids, but
cannot prevent the gravity-dependent agglomeratibrihe galaxies in cumulus and super-
cumulus.

Introduction

Big-Bang in a self-contained univer$® can be described like a structure of quantum
multiplication and continuous decrease in energysilg, with conservation of the sum of enthalpy
and entropy*>*°>®7) This principle can be applied through mechani$RdC (parametric down
conversion)®?, verified experimentally like able to maintain tmeiltiplications chain of photons.
This would be equivalent to a system thermodynaligicapen ° because the dissipative
potential of the enthalpy maintains the dynamicexgfansion away from equilibrium at every PdC
cycle® because the product becomes the substrate foettddC cycle.

The reversibility tendency of a PdC cycle in theteyn, diminishes because the probability
of photons duplication kinetically surpasses thedémcy to a superposition, which is not favored
by a spectrum of different energy valu&s'®. The interaction between photons diminishes still
more, in agreement with a chronology of expansimtes reversal requires a decrease in the
entropy generated by the diminution of the spectrdemsity *®. This directionality gives
asymmetry to the system and conform the arrowetithe.

In this work it is analyzes the thermodynamic casparameters by means of the quantum
equivalence of temperature that arises from thadRlareatment of radiation of a black bod).
This allows that temperature, a macroscopic alggiasperty with a non-uniform distribution of
kinetic energy'®, results in a frequency spectrum at a quantuni.leve

With this conceptual tool the temperature-energythe CMB is analyzed!’ 8929 tg
systematize the evolution, of the universe, as ration of the asymmetry of the space-time.
Hence, expansion is characterized by the dynanhiteedCMB radiation spectrum.

Quanta-compounding of Planck photons for coupling of energy-space-time

The kinetic concept of the temperature lacks megfon temperatures greater thanag,
or about 90 MeV?Y. Photons of high energy and matter (quarks) coméoa plasma state. These
conditions correspond to fOseconds after the Planck tinfe' *°) Reason why, to describe
evolution of a universe as “hot” for the period oeis to 10* seconds lacks a physical
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interpretation, which can take to incorrect conidas, with respect to the evolution of enthalpy
and entropy.

For this simulation the universe begins with a phoPlanck (1.210%® MeV, equivalent to
10* K), minimum black hole that dissipates in the tifianck (510* seconds). The energy of
photons progressively would compound from”1&° Planck, to reach a total energy in the
universe of 1.710°> MeV. This process would maintain the energy dgnalmost constant
(24.25.26) |n order to assimilate this thermodynamicallye #ystem was characterized as in a state of
same “temperature”. The coupling connection dutirgginflationary Erd®’?42°*9can be describe
as similar to putting in contact fluids masses #iatre the same temperature. Accordingly, it could
be assumes that the increase of the mass-energyhandblume of the system are in step to
maintain the density constant.

The variation of a photon moment implies that temacts with matter and that when hitting
the atom arise a photon with longer wavelength.s Tdninon-operative mechanism within the
inflationary period, in which there are neitherratonor could be observable the evolution of the
emptiness’s of space. The latter one, equivalenth& expansion of residual-CMB containing
voids, from which will be, generated the spongwdtire of the universe observable as large
voids, super-voids and lined with galactic cumulliBis path of evolution requires “interaction”
similar to a photon division, with conservationtbé moment within the newly generated photons,
observable (in the laboratory) as photon multipia@aby the mechanism of Pd&3?

The joint or coupled Planck quanta-compounding pRdC interact to generate an
inflationary process with velocity greater thanttlwd light, but only because both functions
interrelate cooperatively (sigmoid functions), effe&known to generate growth curves under
exponentials greater than one. This mathematickiegpthe exponential increase of the volume of
the inflationary universe.

The Planck’s quanta-compounding entails that theewse could increase its enthalpy, with
low entropy generation. The latter during inflatisra relatively small value with respect to thkt o
the expansion. Therefore, when finalizing the iblaary period the universe has energy potential
more than sufficient to allow the system to operehermodynamically open. Is a relation that
PdC generated product becomes the substrate ftrseguent PdC cycle.

Results
Universe dominated by radiation

The Planck photon quanta-compounding during irdtery period, could be the initial state
for the universe in expansion by PdC-mediated mer& in number and wavelength of primordial
photons.

For an adiabatic expansion (without heat interckamgthin a volume it must be fulfilled the
first principle of thermodynamics, in such a forat the variation of the internal energy is equal

to the work made by the expansian;the average density, in volume: V atidthe velocity of
light.

dE/dt=-Pdv/id did(rfa)=-Pd/d(@) dridt=-3Hq(r +P /)

For a Universe dominated by the radiation



P=1/3rc

d /dt=- 3Hy( +P/c®)=-3 Hy( +1/3 c*/c®)=-4H,
d/ =-4H, dt

—_ - ~~4Hpt
In =-4Ht+k, = initial ©

The equation is valid during the inflationary pekioafter the universe reached the
temperature of 3000K approximately the equatiomgka. That is to say, the light was in close
contact with the matter reaching both a perfect ba&nce. Then the electrons began quickly to
be combined with the nuclei forming atoms.

1. The universe dominated by the radiation photoergy-mass has a density according to the
relation:

—_— 4 ‘4H0t
= inital ©

(1)

2. Let us consider the spectral density of Plaitak the factor fundamental to evaluate a relation
of energy-space-time idealized like an expansiamialogy to the radiation of a black body.
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3. The elongation of the wavelength due to the esijoam, considering that; is the initial
wavelength,|l ¢ is the wavelength after a chronological time wér({), Hy is the Hubble’s
constant in time dependence ant): a§ the parameter of expansion based on the time.
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4. Relating equations 1 and 2.1 it is obtained:
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Considering that the density of locus initial (Rlhis r; =2.8933 10**°MeV/ cnt and the
associate wavelength is= 1.616 10~%cm, then:

1/4 m
15x(4.1357 10*'MeV >s)3(2.9979 1010cm/s,)3 (2.8933 10120|v|eV/cm3)1 1.616 10%%cm

/f =
8 5(8.614 10"Mev/K |’ T
1/4
, = 15.7.07354 10%?2° 2.6944 10°*K*cm® = 1.30421 10°°MeV¥¥/emY*” 1.616 1033cm
"~ gb 5.50579 10“MeV T
c el
/= 2.54341}0 cnK (4_3)

Omitting the inherent errors to the calculatiompr@ssion 4,3 is similar to the law of Wien:
_0.289&nK

| -
max
T

This makes clear that the initial hypotheses cacdnsidered valid.
Number of photons and density of CMB radiation in the universe

For a given temperature the density of energy ®GMB radiation is obtained from the integral:
8h* vV
r=@ W@V 7 »3.80418 10 °T* [r(p)] = MeVien?
Oek -1

The relative amount of the population of CMB phot({y), of frequencyy, and energyhv in a
thermal radiation of temperature: T, by unit ofwmle, is given by the integral of Planck:
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Total CMB volume

For a homogenous and isotropic adiabatic systenerniegyE and volume V are related by
E=V'r (1), where is the density of energy.

On the other hand, CMB radiation covers the uneeosgality, for what it is possible to be
inferring that this volume is that of the univerself, Vy. It is considered that the period in which
the matter forms the energy remaining in the fofmadiation CMB is only 1/20000 of the initial
total energy. Then energy remaining for the sysie®.09 16 MeV. This magnification of the
CMB role can be explained as a quantum processlated with the rest of the universe at a level
not affected by gravity.

Therefore, it is inferred that its effect is mainfy recession, in the growth of voids, but
cannot have the strength to oppose gravity andeptethe agglomeration of the galaxies in
cumulus and super-cumulus.

Considering the radiation density ) »3.80418 10 °T* and energy CMB &ys=2.09 17°
MeV based on the expression (1) is obtained:

MeV

cm’k 4

4 _ 5.49396 10°%cm®k# 3
™ Vym= [Vu]=em

209 10'8MeV =V~ 3.80418 10 2 -
T

CMB after inflation

After the Planck time of I& seconds “temperature” fell to the’{ &.
¥ 3
v

The energy density in the universe (or radiatiofi). » O T 1dV
0

X ¥3.85765478" 10°'V°

e
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The photons density for this temperature:

¥ - 31, ,2
9.3278 10°V*  _ 2 2
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The universe volume based on the wavelength Compton

The wavelength Compton is the smallest distancevhich a particle of mase can be
located:l . = h/2pmc = hd2pE = | /2p. This work uses the concept with two restrictiohst, the
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energies of the fundamental photons are very gvéghtenergy locus very small which may allow
properties to be defined as that of true partialgls resting mass and volume V. 2nd, mass is
replaced by the equivalent in enegfundamental photons. With these conditions thi¥ahg
steps were applied.

hc

1. The length of Compton based on the energy optindon is: =E

2. The energy of the photon can be representedmsined in a sphere whose diameter is the
wavelength Comptoh.. Therefore the volume of the particle Compton is:
VC :_[ ]3 = E i ﬁ
6 ° 6 2E 48 °E®
3. The total energy in the universe is estimat@d 1L0*> MeV

Volume ComptonV, =

The volume of locus of energy of the particle ims®es as duplicates to its wavelength Compton.
For an initial volume of ¢ V, =E[2 c]g, by elongation is obtained:

v 2k

. . 2 —
The relation is ther\/C = ez
cl

6[ c]3 VCl

following formV., =8"" V., where 0< n< 50.

=8 the volume of locus by elongation increases of the

If we interpreted the elongation as a continuowse@ss implies a change of the energy of his
locus. But, by the principle of conservation of tmment and the energy this process must
dissipate energy in some form, that is to saypised to release another photon. When a photon
duplicates its wavelength, its energy diminisheshblf, because another photon forms with that
energy. The variation of the volume produced bygrecess of elongation-duplication of locus is
compound of two factors, increases 8 times by elbag and 2 by duplication. In summary the
volume of Compton within the process elongationtidagion is expressed in the following way.

%ovg%ion Duchation
Ven = 8" Ve ’ 2" Voo = 2" 2" Ve Vc-n = 24nvc

It could be shown that the evolution of volumedals a sequence according:

Ven = 24nVPI

The property of connectivity at the quanta levalyolves the processes of elongation-
duplication of particle (photon) and Planck quardapounding. This as was shown could be
related to the overall volume changes in the usiétself. The inflationary universe from o
10 second could be defined, like the sum of the velu®ompton (by elongation-duplication)
and the compounding (connected) volume of the Rlam@xponential interrelationship. At each



. . — o4 .
level n it is necessary to multlplyc_n =2 an| by the number of compounding photons Planck
until the universe has around 10 cm of diameter.

Evolution of the inflationary volume

The sequence that shows to the evolution of therwelof the inflationary universe from the
initial volume Planck (Y), considering that the number photons (p) begireltingate and
duplicate is:

=0,Vp = VPI(p024, 0)
n=1,Vy = Vg (p°2* 1 +p'2* 9)
WZZ,\AZ::V&H03024,24-p124j-+l3224,0)
h=3,V, = VPI(p024’ 3, p124’ 2 p224'1 + p324’ o)
h= 4.V, = Vp|(p024, 4. p124' 3, p224' 2 p324'1 + p424' 0 )

Hence
Vn — Vp| (pO 24, n + p124’ (n- 1) + p2 24, (n- 2) + p3 24’ (n- 3) + .+ p4 24(n-m))
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Graphic of time versus inflationary volume
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Connection between Planck photons

The sequence of compounding-connection of pho®appraised in the following way:

- .0
n=0, 9g=P;

_ .0, .1
n=1, 1=P P

n
.0 1 2 -
n=2, o =P +P +P Hence, n =

n=0

Graphic of the time vs. Planck photons
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A space-time of the Planck dimension of a singletph, as soon as the Planck time elapses
re-dimensions to include 5 or 6, there aftéro 6, and subsequent ®r &, and successively
creating a continuum. The total number of stepeemessary connections required in order to fit
markers is 84, this number allows conciliating @@mpton volume values with the ones for the
volume of the universe and for total energy.

584+1 _ 1
i — 60
Accordingly, 84 — —5 1 \ | g4 10™| planck photons

Logarithmic graphic of the energy vs. the density
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CMB in the LD period

In the LD period at the temperature of 3000 IK,£=8.48 10° cm), the photons density and
energy density becomes:

¥ 1
Ner, » 9.3278 10 31,2 _ 1 v N 5.47488 10" photons
4.80110 v/3000 _ cnt
0 € 1
8 h ¥ Ve d _ 94
f12-5 gar {4V rm=3.80418 10°T" r(g00=3.08 10°MeV/ent

0
Volume of the LD universe (M) is calculated based on the radiation density taedtotal
energy of radiation, distributed in the totalitytbé universe.

_ 5.49396 10°%cmk 4

( )4 =6.78 10"%cm®
300K

Vu
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CMB in the Present
The temperature of the CMB in the present is T=2 K2the density of photons+iN

¥ -
9.3278 10°'V? 405fotones
N; » — dv »—
gl761910 _ q T 3
0 cr

The energy densityr , 7,5 =2.098 10 "MeVicnt

6 ~m3K 4
Universe volume at present/|; = 5.49396 10°°cmk =9.9' 10"%cm®

(2.725)%

Remembering which the radiation energy is in itsjomig CMB, 2.09 10® MeV
corresponds to 9.90* cn?®, occupying the totality of the vacuum. As the gtiavolume is
despicable with respect to the galactic emptinggs]atter one approximately represents the total
universe volume.

Fig. 1 shows the correlation between parameters the LD period to the present.

Fig. 1. Relation between radiation of black body and the space-time dsiwers. From the
concepts evolved from the Planck’s law, it is gassto obtain a formula that relates volume of
the universe to radiation temperature;F4.84°10°* T where [V] =cn? and [T] =K.
Assumptions: that the time is proportional to thdius of the universe according to the constant c.
In other words: time=1.3710'"%years, radius= 1.3710'°light-years. And that the volume of CMB
is equivalent to the one of the universe.
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Discussion

The percentage of matter of the universe is cartetitby a 5% of baryonic matter and a 25%
of dark matter that would be equivalent to an ayerdensity of two protons by>mwhich is the
value, observed and confirmed by multiple measurésnevas the one used in this simulation.
This value, allows to dismiss the concept of damkrgy 2% and still allows to maintain the
universe flat. The evolution of the PdC produce®iastant rate of expansion, by being a process
of quantum division that is not subject to grawitatalthough the photons themselves are.

Conclusions

Two protons per rhdiffer from the calculated to include dark enevgyich is 6 protons per
m®. As shown, there is not need to postulate a 70%adk energy not yet detected. The dark
energy postulation fits only the need to increaegensity of the universe to account for the need
to find a force that opposes gravity.

However, photon elongation and their multiplicatiare not affected by gravitation. The
simulation shows that the expansion could be ctargisvith parametric down conversion of CMB
radiation. Therefore, PdC even it is not a forcd thorks a a?ainst gravitation, it does replaces th
cosmological constant, the quintessence, 337383940 31owing the description of a Big-
Bang scenario. The simulation tables up to the anithe inflationary period show that photons
Planck accumulation could replace the concepts itifition is driven by the energy transfer
between universes. The alternative explanation shibvat inflation could be reconciled with a
geometric progression in base between 5 or 6 irgtlata-compounding required to restructure

the space-time parameters within the self-contaimederse.

The observation shows to a universe constitutednmymous empty regions (voids) and the
galaxies in its edges grouped in accumulations saqér-cumulus, with a despicable volume in
comparison. It is possible to be assumed in thig that the sum of all voids constitutes the
volume of the universe. This allows inferring thlé cause that increases the volume of voids
should escape of the action of gravity of necesrityrder to maintain the attraction between the
galaxies.

The galactic recession is not only is detectable,tbat can be inferred like related to the
evolution of the universe, in which the emptinessreases until reaching a volume million
thousands times superior one to the galactic one.

The search of a solution for the galactic recestean to postulate that CMB photons are
divided and elongated, in an iterative process Wwloistained its first impulse during inflationary
period and still maintains expansion because teeggrpotential related to temperature still is far
from its equilibrium.

If it is accepted that the increase of the vacusiworrelated with the division and elongation
of CMB makes unnecessary to resort arbitrarilyh® ¢oncept that dark energy can have mass and
still opposes gravity. No measurement until thespné manages to find a “missing” energy on the
other hand CMB is detectable.
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The decrease of frequency based on the procegsithihg and elongation of CMB photon,
in spite of being a spontaneous reaction, incretgespace and the entropy, by decreasing energy
density. The expansion arrow is associated to aaeany arrow because kinetically the division of
a photon predominates restricting the reversibiktyrich depends on the superposition of two
photons of equal quantum identity.
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Simulation Table

Addendum

Inflationary | Inflationary Quanta- Inflationary Energy Density

Time Period Compounding Volume

[t]=s n g [V]=cm?® [E]=MeV | [r]= MeV /cm®
5.39E-44 0 1 2.2106E-99 1.221E+22 5.5233E+120
7.12E-44 1 6.3 4.70864E-98 | 7.6923E+22 | 1.6337E+120
9.39E-44 2 34.39 8.1548E-97 | 4.19902E+23 | 5.1491E+119
1.24E-43 3 183.267 1.33768E-95 | 2.23769E+24 | 1.6728E+119
1.64E-43 4 972.3151 2.15773E-94 | 1.1872E+25 | 5.5021E+118
2.16E-43 5 5154.27003 3.46161E-93 | 6.29336E+25 | 1.818E+118
2.85E-43 6 27318.63116 | 5.54348E-92 | 3.3356E+26 | 6.0172E+117
3.76E-43 7 144789.7451 | 8.87216E-91 | 1.76788E+27 | 1.9926E+117
4.97E-43 8 767386.6493 | 1.41968E-89 | 9.36979E+27 | 6.5999E+116
6.56E-43 9 4067150.241 | 2.27157E-88 | 4.96599E+28 | 2.1862E+116
8.66E-43 10 21555897.28 | 3.63454E-87 | 2.63198E+29 | 7.2416E+115
1.14E-42 11 114246256.6 | 5.81529E-86 | 1.39495E+30 | 2.3988E+115
1.51E-42 12 605505160.8 | 9.30448E-85 | 7.39322E+30 | 7.9459E+114
1.99E-42 13 3209177353 | 1.48872E-83 | 3.91841E+31 | 2.6321E+114
2.63E-42 14 17008639974 | 2.38195E-82 | 2.07675E+32 | 8.7187E+113
3.47E-42 15 90145791863 | 3.81112E-81 | 1.10068E+33 | 2.8881E+113
4.58E-42 16 4.77773E+11 | 6.09778E-80 | 5.8336E+33 | 9.5668E+112
6.05E-42 17 2.5322E+12 9.75646E-79 | 3.09181E+34 | 3.169E+112
7.98E-42 18 1.34206E+13 | 1.56103E-77 | 1.63866E+35 | 1.0497E+112
1.05E-41 19 7.11294E+13 | 2.49765E-76 | 8.6849E+35 | 3.4772E+111
1.39E-41 20 3.76986E+14 | 3.99624E-75 | 4.60299E+36 | 1.1518E+111
1.84E-41 21 1.99802E+15 | 6.39399E-74 | 2.43959E+37 | 3.8154E+110
2.42E-41 22 1.05895E+16 | 1.02304E-72 | 1.29298E+38 | 1.2639E+110
3.20E-41 23 5.61245E+16 | 1.63686E-71 | 6.8528E+38 | 4.1865E+109
4.22E-41 24 2.9746E+17 | 2.61898E-70 | 3.63198E+39 | 1.3868E+109
5.57E-41 25 1.57654E+18 | 4.19037E-69 | 1.92495E+40 | 4.5938E+108
7.36E-41 26 8.35565E+18 | 6.70459E-68 | 1.02022E+41 | 1.5217E+108
9.71E-41 27 4.42849E+19 | 1.07273E-66 | 5.40719E+41 | 5.0406E+107
1.28E-40 28 2.3471E+20 1.71637E-65 | 2.86581E+42 | 1.6697E+107
1.69E-40 29 1.24396E+21 2.7462E-64 | 1.51888E+43 | 5.5308E+106
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2.23E-40 30 6.59301E+21 [ 4.39392E-63 | 8.05006E+43 | 1.8321E+106
2.95E-40 31 3.49429E+22 | 7.03027E-62 | 4.26653E+44 | 6.0688E+105
3.89E-40 32 1.85198E+23 | 1.12484E-60 | 2.26126E+45 [ 2.0103E+105
5.14E-40 33 9.81547E+23 | 1.79975E-59 | 1.19847E+46 | 6.6591E+104
6.78E-40 34 5.2022E+24 2.8796E-58 | 6.35189E+46 | 2.2058E+104
8.95E-40 35 2.75717E+25 | 4.60736E-57 | 3.3665E+47 | 7.3068E+103
1.18E-39 36 1.4613E+26 | 7.37177E-56 | 1.78424E+48 | 2.4204E+103
1.56E-39 37 7.74488E+26 | 1.17948E-54 | 9.4565E+48 | 8.0175E+102
2.06E-39 38 4.10479E+27 | 1.88717E-53 | 5.01194E+49 | 2.6558E+102
2.72E-39 39 2.17554E+28 | 3.01948E-52 | 2.65633E+50 | 8.7973E+101
3.59E-39 40 1.15303E+29 | 4.83116E-51 | 1.40785E+51 | 2.9141E+101
4.73E-39 41 6.11108E+29 | 7.72986E-50 | 7.46163E+51 | 9.653E+100
6.25E-39 42 3.23887E+30 | 1.23678E-48 | 3.95466E+52 | 3.1976E+100
8.25E-39 43 1.7166E+31 | 1.97884E-47 | 2.09597E+53 | 1.0592E+100
1.09E-38 44 9.09799E+31 | 3.16615E-46 | 1.11087E+54 | 3.5086E+99
1.44E-38 45 4.82194E+32 | 5.06584E-45 | 5.88759E+54 [ 1.1622E+99
1.90E-38 46 2.55563E+33 | 8.10535E-44 | 3.12042E+55 | 3.84983E+98
2.50E-38 47 1.35448E+34 | 1.29686E-42 | 1.65382E+56 | 1.27526E+98
3.31E-38 48 7.17876E+34 | 2.07497E-41 | 8.76526E+56 | 4.22429E+97
4.36E-38 49 3.80474E+35 | 3.31995E-40 | 4.64559E+57 | 1.39929E+97
5.76E-38 50 2.01651E+36 | 5.31192E-39 | 2.46216E+58 | 4.63516E+96
7.60E-38 51 1.06875E+37 | 8.49907E-38 | 1.30495E+59 [ 1.5354E+96
1.00E-37 52 5.66438E+37 | 1.35985E-36 | 6.91621E+59 | 5.08601E+95
1.32E-37 53 3.00212E+38 | 2.17576E-35 | 3.66559E+60 | 1.68474E+95
1.75E-37 54 1.59113E+39 | 3.48122E-34 | 1.94276E+61 | 5.5807E+94
2.31E-37 55 8.43296E+39 | 5.56995E-33 | 1.02966E+62 | 1.84861E+94
3.05E-37 56 4.46947E+40 | 8.91192E-32 [ 5.45722E+62 | 6.12351E+93
4.02E-37 57 2.36882E+41 | 1.42591E-30 | 2.89233E+63 | 2.02841E+93
5.31E-37 58 1.25547E+42 | 2.28145E-29 | 1.53293E+64 [ 6.71912E+92
7.01E-37 59 6.65401E+42 | 3.65032E-28 | 8.12455E+64 | 2.22571E+92
9.25E-37 60 3.52663E+43 | 5.84052E-27 | 4.30601E+65 | 7.37266E+91
1.22E-36 61 1.86911E+44 | 9.34483E-26 | 2.28219E+66 | 2.44219E+91
1.61E-36 62 9.9063E+44 | 1.49517E-24 | 1.20956E+67 | 8.08976E+90
2.13E-36 63 5.25034E+45 | 2.39228E-23 | 6.41066E+67 | 2.67973E+90
2.81E-36 64 2.78268E+46 | 3.82764E-22 | 3.39765E+68 | 8.87662E+89
3.71E-36 65 1.47482E+47 | 6.12423E-21 | 1.80075E+69 [ 2.94038E+89
4.89E-36 66 7.81654E+47 | 9.79876E-20 | 9.544E+69 9.74001E+88
6.46E-36 67 4.14277E+48 | 1.5678E-18 | 5.05832E+70 | 3.22638E+88
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8.53E-36 68 2.19567E+49 | 2.50848E-17 | 2.68091E+71 | 1.06874E+88
1.13E-35 69 1.1637E+50 | 4.01357E-16 | 1.42088E+72 | 3.54019E+87
1.49E-35 70 6.16763E+50 | 6.42172E-15 | 7.53068E+72 | 1.17269E+87
1.96E-35 71 3.26884E+51 | 1.02747E-13 | 3.99126E+73 | 3.88453E+86
2.59E-35 72 1.73249E+52 | 1.64396E-12 | 2.11537E+74 | 1.28675E+86
3.42E-35 73 9.18218E+52 | 2.63034E-11 | 1.12114E+75 | 4.26236E+85
4.51E-35 74 4.86656E+53 | 4.20854E-10 | 5.94207E+75 | 1.41191E+85
5.95E-35 75 2.57927E+54 | 6.73366E-09 | 3.14929E+76 | 4.67694E+84
7.86E-35 76 1.36702E+55 | 1.07739E-07 | 1.66913E+77 | 1.54924E+84
1.04E-34 77 7.24518E+55 | 1.72382E-06 | 8.84637E+77 | 5.13185E+83
1.37E-34 78 3.83995E+56 | 2.75811E-05 | 4.68858E+78 | 1.69993E+83
1.81E-34 79 2.03517E+57 | 0.000441297 | 2.48494E+79 | 5.631E+82

2.39E-34 80 1.07864E+58 | 0.007060753 | 1.31702E+80 | 1.86527E+82
3.15E-34 81 5.7168E+58 | 0.112972041 | 6.98021E+80 | 6.17871E+81
4.16E-34 82 3.0299E+59 | 1.807552656 | 3.69951E+81 | 2.0467E+81
5.49E-34 83 1.60585E+60 | 28.92084249 | 1.96074E+82 | 6.77968E+80
7.24E-34 84 8.511E+60 | 462.7334798 | 1.03919E+83 | 2.24577E+80

Constants

Planck energyEp =1.221 10** MeV
Planck wavelengtH:=1.015 10°% cm
Boltzmann’s constank = 1.38 10> J/K = 8.614 10 "*MeV/K
Planck’s constanh =4.135667433510%! MeV.s
Velocity of light in vacuumc =2997924580@m's
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