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Abstract

The Universe Expansion evidences the possibility of thermodynamic dissipative structures, constituted by
short-lived particles decaying and releasing energy, to form more stable ones during the period of 10 to 10
' s. The thermodynamic of these processes favor the models, in which the cooling effects of expansion could
be balanced by the temperature generated in the primordial absorption of bosons, particles decay and
annihilation. The microscopic chronology during the state of plasma, maintains asymptotic freedom which
allows multiple quark and antiquark aggregations, preventing massive annihilations. In the primordial quark-
antiquark-gluon plasma emerges the Muons that show a 1% asymmetric annihilation, in the decay of B-
mesons. This could be integrated into the cyclical elimination of antimatter, by incorporation into matter of
the energy from environment bosons or pair annihilation. The self-duplication of pions provides such a
mechanism because their constitutive quarks resist separation forces by generating gluons. Annihilation
energy could be returned as a 99% that jointly with a 1% contributed by the resting mass of quarks, could
create nucleons. The plasma evolved from pions and quarks annihilations, would have a large population of
positrons, electrons and high energy photons. It is shown that coupling between reactions, allows nucleons
cycles in which electrons, positrons and gamma radiation could be absorbed, generating
neutrinos/antineutrinos. Hence, quantum chronology in a dynamics of open thermodynamics coupling
becomes compatible with the description of the space-time like a continuum. In this, the universal constants,
allows integrating dissipative potentials at different scales and within a large diversity of configurations, into

the evolutive architecture of the universe.
Introduction

An open thermodynamic system allows a
flow of energy-matter in the boundary of a region
of space, but not in the case of a self-contained
system 23 4 However, conceptually, openness
could be not only a property of space, but also of
time.

Hence, the dynamics of space-time ©*
allows continuous coupling between open states.
These integrate, in a chronology that first allows
the accretions of potentials by forming
thermodynamic structures, which dissipate by
conforming new ones, in a no-equilibrium made
possible because of the efflux of the system of no-
reversely reacting products.

The universe could be modeled as a self-
contained system. In which, Inflation " ® could be
described as a process that allows a near-
stationary state of entropy, with a cumulative
increment of Planck particles. Hence, adding by

their mutual spatial inter-foliation to an extending
of the metric. The graphic of this cooperative
increment of space, generates a sigmoid curve
showing a rate higher than ¢ 1%,

At the micro level, the Expansion Era ™
1112 \would be characterized as a dissipative state
of the energy potential, through which numerous
short-lived particles decay generating other
particles with longer half-life ™ *. The space
increment modulates the relationship between
temperature and permissibility of reactions.

Extending the open system
characterization to the macro and local scales, a
star could be described like a system of coupling
of thermodynamic phases. A solar accretion
phase, allows a potential that dissipates in the
hydrogen fusion reaction, with the leak of
neutrinos and radiation. The expansive tendency
of the nuclear reaction, balances against gravity
maintaining the system away from equilibrium.
Exhausted the potential by the consumption of



hydrogen, the system could no longer maintain the
no-equilibrium and operates as closed.
Consequently, gravity could then implosion the
star.

Recently the astronomer Doug Finkbeiner
recognized that the images from the NASA's
Fermi Gamma-ray Space Telescope shows that
perpendicular to the center to the Milky Way a bi-
axial projection of relativistic particles, gamma
and X radiation extending into two magnetic
bubbles each of 25,000 light-years diameter ™°,

This structure should be characterized as
part of a black hole-accretion disk bubbles-system
16 171 jn an open thermodynamic structure. The
accretion disk releases matter-energy into the
black hole and eject into the bubbles particles-
radiation, as angular momentum carriers 1% 9,
Their axial direction allows no-equilibrium with
the accretion disk. Hence, it allows the continuous
enlargement of the hole and the bubbles projected
from the disk, over the history of the galaxy.

Examples that escape of the chemical
equilibrium and maximized the potential of the
substrate are: precipitate in the reaction media, gas
emission, etc.

Sakharov % 2 # stated that from an
initial symmetric state, a matter-antimatter a
development of asymmetry within the primordial
universe, involved: I: Violation of the baryonic
conservation number. Il: Violation of symmetry
CP strong. IlI: Deviations from thermodynamic
equilibrium.

The primordial asymmetry
analyzed as a function of the chronology and
without quark-antiquark massive annihilation.
Therefore, it is assumed: 1. Baryon number
conservation by increasing mesons and pions. Il.
Violation of electroweak CP-symmetry with a 1%
cumulative residual matter. Il1l. Deviations of
thermodynamic equilibrium as a function of a no-
null transition time for W* bosons ?® #1 and the
no-electroweak-interaction of products with leak
of neutrinos/antineutrinos ™ %,

In a subatomic particle reaction the
intermediate states or generated virtual particles
(W*) 2% 21 show a time differential for their
decay, which allows the progress of the final state

[23, 24, 25] g

at a time that the initial one had dissipated,
generating a unidirectional gradient that prevent
microscopic reversibility.

Results

The Big-Bang as a process of the emergence of
Planck particles evolving into a
thermodynamic continuum

The initial state of the generation of
energy potential within a self-contained universe,
could be idealized within quantum-mechanic
treatment as the emerging of a single Planck
particle ™ of 1.6x107® cm, defining universal
constants. Thus, h constant imposed the
progressive emergence of 1.6x10%° Planck
particles, accounting for a density of two atoms of
hydrogen per cubic meter. The success horizons
of these singularities integrate preventing the
existence of matter and causality ™.

The half-life of Planck particle: 5x10™ s,
is the initial instant of chronology, that manifest a

causality radiation sphere of about 7 ~107* s.
This one becomes constituted by bosons with a

ke’
87Gmk, '

T, =#8.2x10°K ~ 4x10°°MeV, where m is

mass of mini-black hole .

The increment of the Planck particles
follows the Boltzmann statistics ), with a
distance of 10° cm between nascent particles
according to the uncertainty’s principle, with an
increment rate by time unit: dn/dt, conforms a
Hawking’s sphere. In the boson-fermion transition
the quantum fluctuations could no longer interact

with evanescent state generator of Planck particles
[

Hawking temperature: T,

A plotting of the process gives a sigmoid
curve with the main increment at 10 to 10 % s,
at the end of the Inflationary Era, when generated
bosons uncoupled from quantum fluctuations. The
created energy potential reaches dissipative state
when the increment rate of Planck particle ended.
In this process some of the emerging Planck
particles, as mini black holes, may have survived



as primordial entities in the universe ™. At about
10%® s the generated high energy bosons
developed mass: m> 140 GeV/c? %31,

The asymptotic and dissipative state of the
symmetric quark-antiquark-gluon plasma and
meson creations

A 10® K ultra-hot plasma appears
symmetrically at 107 s, which density of the 10°
million tons per cubic centimeter with a
composition: quark-antiquark (32
leptons/antileptons, photons and gluons which as
the carrier of the strong nuclear force by color
charge interact between quarks to confer mass B
34, 35, 36].

The decay of bosons can be in the form of

lepton-antilepton pairsW™ =e +v, and

W' =e" +v,, 33% of cases, and in the form of

quark-antiquark pairsW* =q+@q, W™ =q+7,
in 67% of cases, where g is a quark and @ an
antiquark B,

When the distance between quarks
becomes very short, the intensity or interaction
decreases. Hence, in between to 107° to 107° s
the plasma quark-gluon would show asymptotic
freedom. This mechanisms allows that each quark
or antiquark to be in an unstable state of attraction
with the others 1*2,

Starting a 10 s, the 2x10° cm diameter
universe, at 10® K a generation of particles of
very short-life consisting of two or more
guark/antiquark, could be subject to asymptotic
freedom, if the distance is smaller than a Fermi:
107" c¢m, allowing a continuous re-configuration.

If ordered by the half-life particles that
arise in high-energy colliders such as LHC, and
projecting these data could be simulated a cosmic
chronology quark-gluon plasma evolving from
particles with a low half-life to these with a higher
one: boson Wy Z : 10% s, p*, p°, o’ 0.4x10%
s, 0: 16x10%2 s, 1°: 3x10% 5, I/ y: 7.2x107% s,
Y: 1.3x10% s, n: 5x10 ' s, 7% 0.84x107*° s, D
4.10x10"% s, B,": 4.6x10 s, Dy": 4.9x10 s, D*:

1.04x10% s, B 1.46x10" s, B% 1.53x107" s,
B*: 1.63x10 s ¥4,

This sequence allows to infer that the
decay of particles produced news ones, gradually
more stable. In addition, residual high-energy
photons, trying to separate the quark-antiquark
inside mesons, allows an increment of mesons
number.

At 10" s started the Quark Era.
Annihilation rather than acting to decrease the
matter/radiation ratio increases the amount of
energy that could be confined with quarks. Hence,
functions as a mechanism that allows consuming
radiation and preventing that any massive
primordial quark-antiquark annihilation immerses
the universe in gamma radiation.

This re-confinement of the energy allows
to enhance the 1% electroweak CP-asymmetry,
reported for the decay of mesons pair % %!, as a
pathway for the predominance of matter.

Pions decay

The short lived particle decays 2" “Y favor
that the released energy becomes substrate of
subsequent reactions with eventual duplication of
pions. This process prevents accumulation of high
energy photons and favors the increase in the
population of quarks versus antiquarks, which
conforms the quark-gluon plasma at 107 s.
Hence, allowing an event chronology in which the
recycling of energy potencies any asymmetric
quark-antiquark state plus a residue of lower
energy photons.

The pions ©* show zero spin have a mass
of 139,6 MeV/c* and a half-life of 2,6 x 10™°s.
Disintegrating in

> ut+v

la.l “ where 77 zud

T > Uu +v _
l.a.2. H H where 7~ :ud

The combination dd /ull constituted a
ligature state: n°, mass of 134,97 MeV/c?, and a
half-life of 8.4 x 107" s, principal disintegration

7’ —2y.



The pions: 7~ /", can be formed from a
quark: d/d, respectively, plus one photon:

d+y—>u+z ord+y—>U+7z". Inaddition,
can be formed from a quark:u/U, plus one
photon: u+y —>d+z" or by symmetry

U+y—d+z.
Muons decay

The lepton Era: the annihilation of muons
at 9x107° s ¥ 411,

e . + + =

I.b.1. Positive muon:  u™ —>e" +ve+v,

I.b.2. Negative muon: p= —>¢€ +v, +v,

The muon-antimuon pair’s annihilation is

1% asymmetry !, This allows inferring reactions

progresses from a primordial CP-violation

process, at constant total energy capable to

increment the relationship matter/radiation at
differences steps of the chronology.

Integration of reactions and asymmetry

The residual asymmetry quark-antiquark
would restrict the generation of nucleons at 4x107°
s the generation of antiproton and antineutron. At
this time the temperature drops from 10%? K to
10" K and density from 10** — 10* [g/cm®].

Unlike the electron-positron pairs, which
are abundant when the temperature is higher than
their mass, protons and neutrons appear only at a
temperature well below its mass (100 MeV = 10*
K), being that mass (~ 938 MeV ) corresponds to
10" K.

la N’+y—>p +e +V,
b N°+e" - p"+V,
le. pT+e” —>n’+v,
Id. p*+y—>n’+e +v,

The first reaction shows how weak
interaction is able to shift the charge of a particle.
Neutron/antineutron conversion into

proton/antiproton occurs with the release of
antineutrinos/neutrinos  restricting microscopic

reversibility. The antineutrinos emission increase
as handedness *? carriers favors the decrease of
antimatter.

The decay reaction Il.a:

n’° — p* +e” +V,, with half-life of free neutron is

886 s, but could be activated by interaction with
the energy of the environment, according to the
sequence:

n®+e" — p*+v,

e > e

n+e"+e” > pT+e +V,

n+y—>p"+e” +V,

This pathway shows as a feedback “*! the
modulator effect of energy since the rhythm of
gamma photon production controls the decay rate
of neutrons.

The following reactions are obtained by
charge symmetry and anti-matter quality, thus,
replacing the (+) by (-) and vice versa, or a

particle “x” for its anti “ X », and vice versa 2.
Hla M+y—>p +e"+v,
b N°+e” — p~ +v,
Hlc. p~ +e" >N’ +V,
Hd. p~+y—>N°+e +V,

It could be diagram a sequence of
reactions allowing a matter survival system:

IVa pr+p > +p"+n’
Vbt +p > K +a1" +A°
IVe. KT > +7°

Iv.d. A° —>n°+7°

K~ kaon decays in 1.24x10°%, A° neutral
Hyperon with a strange quark 1,115 MeV decays
in2.6x107"s.

As shown in figure 1 the symmetric

reactions in the lines 11 and IIl, are
interconnected. Two protons interact to generate a

pion nt proton p+and a neutron nO(IV.a). A
pion n' and antiproton P generates K™, a

pion n" and neutral hyperon A° (IV.b). The



kaon K decays into a minus pion T and a
neutral pion m° (IV.c.). The A° hyperon decays

into a neutron N° and a neutral pion TEO(IV.d.).
In order to simplify figure 1, the decay of pions

+ .
T, were not included, but are computed to show

a residual: p+, p_, 3e .3 e’ , cancelable by

pairs annihilation and matter survival: 4 n®;

2ﬁ0,plus:7Ve,7Ve.

|—>K_—>7t_+1t0
at+pT 5K +n" +A°

|

A > n’+n°

§ I.a »n’+y—>p +e +v,
.E bp++p+—>n++p++n°
é 0 + + e

P ILb »n’+e" > p"+v,

_:E Il.e pT+e >n’+v,

S + 0 +

= IId p +y—on +e +v,
=

= |

é Il.a 7’+y—>p +e +v,
2 ILb 7’+e” - p~ +v,

S

."'; Il.c p~+e" >n’+v,

T ILd p +y—>i’+e +7,
=

<

Figure 1: The emission of neutrinos and antineutrinos as carriers of handedness. The scheme allows
predicting the unidirectional flow of reactions. In I1l.d and 11.d the gamma radiation generated in annihilation
could be absorbed generating other particles, plus neutrinos and antineutrinos, which preventing reversibility. The
sequence of reactions could be shown in hadron/antihadron balance. The reactions for hadrons: neutron

(no) and proton ( p™), are indicated by [II]. The ones for antihadrons: antineutron (ﬁo) and antiproton

(p7), are indicated [II1].

Annihilation of the nucleon-antinucleon
pairs persists until 20 MeV and the resultant
photons at a temperature greater than 7x10° K
could generate electron-positron pairs .

The annihilation of electron-positron pairs
start at activation temperature 0.511 MeV at 4
seconds. The pairs are no longer relativistic and
annihilate as photons increasing their temperature:

11 1/3
T:(Zj T,. The numeric resolution for a

Boltzmann equation for annihilation electron-
positron shows that the equilibrium lost starts at

T =m, continuing to T =m, /25, where m, is
electron mass. This process leaves a negligible

positron residue as a cold fossil and the electrons
resulting from the matter-antimatter asymmetry.
WhenT =m, /10, only remains 1 per 1000 initial

pairs 3,
Cycle interaction of hadrons (o antihadrons)

The flow of reactants and products could
be organized cyclically. If there is quantitative
difference between matter and antimatter, the
former could be maximized as a function of the
cycle turnover. The relationship between usually
accepted total numbers of neutrinos 10%” versus
number of baryons 107 suggests that the neutrinos



excess may be related to turnover number,
favoring the increment of matter over antimatter.
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Figure 2: Coupling between reactions allows
cycles; this one shows that one electron and one
positron are consumed to absorb gamma
radiation, generating neutrinos and antineutrinos.

Figure 2 shows that an excess of electrons
and positrons that required 10~ s to reach
annihilation could instead be absorbed as hadrons
or antihadrons with a production of neutrinos and
antineutrinos. Also the photons could be
consumed in quantities much higher than the
hadrons  presents in the system. The
hadrons/antihadrons recycling could support a
near  stationary  state of  the ratio:

n,/n, =et2%7 5 6.25 12
However, starting at 2 seconds free
neutron  decay:n® — p*+e +V,, in proton,

electron and antineutrino to achieve stability
through the synthesis of deuterium, 200 s:

np /nn 26129/07 ~ 77 [13].

The decay of particles and systems
irreversibility

The Feynman schemes [* %6 41 show that
bosons W* change the flavor of decaying particles
preserving the parity of electrical charge through
the emission of electron/positron:

W* et + V,/V,and  handedness by

emission of neutrino/antineutrino. The bosons W*
are the intermediate vectors of the weak force
with a range of 107 m.

Treating the systems in terms of activation
energy 1“8 I allows illustrating the kinetics and
thermodynamics of the conversion
neutron—proton trough the transition d — u. In
the figure 1 the solid line curves represent peaks
of activation energies which are delocalized in
successive steps of the reactions. In these
coordinates the time is a function of progress of
the reaction. The intermediate W~ decays in 10
s allowing the formation of products: electron and
antineutrino, but not its reverse reaction. This one
requires a larger time than the half-life of W".

Hence, energy of activation by W~ by
decaying during formation of products do not
allow is reverse reaction. The ordinate axis shows
the energy release during exothermic conversion
d—u involves a loss of resting mass 5.6
MeV—2.3 MeV, which appears as kinetic energy
added as inertial mass of the emitted electron.
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Reaction progress

Figure 3: lllustrates the intermediate reaction

d—>u+W~ —>u+e +V,. The transition states

involves the reactions of one quark u plus boson W~
which decays in products: proton, electron and



antineutrino. W™ confers transition energy (activation)
and asymmetry. A dotted curve indicates a much
shorter half-life of the transition states which in this
context prevents the reversibility of products into
substrate. The very short half-life of W* allows that the
transition-activation energy dissipate and prevents
reaction equilibrium. Symmetry quantity n<n
would yield a similar representation of the

disintegration of antineutron: n° — p~+e" +v,
(d so+wW+ _>U+e++ve) (involve the vector boson
W™) and therefore is not illustrated. The scale is based
on the resting mass of two down quarks (d) of 5 MeV
each and one up (u) of 2 MeV. (*) Excited or
transitions states. The arrow 1 indicates that the

emission of electrons and antineutrinos escape from
the system.

When a Titanic star becomes a neutron star and
later on a supernova the enormous energy density
allows an electron to react with a proton as
illustrated in figure 4 to generate neutrons
strongly bounded between them.
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Supernova surrondings
Figure 4: Illlustrates the endergonic reaction:
pt+e” —n°+v,, the combination of a proton and

_‘
N
Q
*
+
&
—_—

©

Rest mass of quarks =
X
o,
=
(0]
5
> =
ml
SR
e 2
g °

X

—\

an electron to generate a neutron and a neutrino.
The surrounding energy could generate a virtual
W' increasing the no-relativistic resting mass of
quark u by incorporation of 3 MeV to form a
qguark d. Such reactions are produced in the
extreme conditions of the formation of neutron
stars. The reaction follows the statistical
distribution of Fermi-Dirac: f(p)=1/[e®*' +1],

for fermions and photons-electrons at same

temperature Te- =T, Symmetric

reaction p~ +e* »n°+v,, from antiproton to

antineutron, may require the boson W* and could
be possible in the primordial quark-hadrons Era,
but would not be observable in the present time, if
we accept that there are not antimatter stars. The

emergence of neutrinos and their escape
generates a non-equilibrium system.

Discussion

The processes of asymptotic freedom, pair
annihilation and photon absorption allow re-
confinement of energy within particles of
increasingly longer half-life. This could maximize
CP-asymmetry beyond the 1% reported by
Fermilab’s team for the disintegration of mesons-
B “I. Hence, it could be diagram reactions
sequences for the eventual predominance of
matter. These mechanisms could avoid massive
annihilation and/or that gamma radiation could be
cyclically absorbed generating particles.

The  no-equilibrium  thermodynamic
results from systems’ effluents pathways, such as
leak of neutrinos/antineutrinos, accumulation
along the chronology of zero-point-energy (ZPE)
[50. 51 the decrease of the temperature of the
emission spectra of cosmic background radiation
(CMmB) ¥,

A microscopic chronology becomes
manifest from the properties of the aggregate of
particles, by equations bases in the density and
pressure. ZPE becomes uncoupled from the
thermodynamic system to become coupled to
expansion rate “a” by iteration data of the system
[53]

ZPE pressure could have an analogous
role to the cosmological constant A in

Friedmann’s equations: [1]
a 4t A
—=——(p+3p)+—, 2]
2= 3 (p+3p) 3 [2]
N2
A
a :8—np—%+— 13,354 Where, p is
a 3 a 3

density of mass, p pressure and ¢ curvature sign:
0,1,-1
Operating the expressions [1] and [2] it is

obtain the density derive: p=-3(p+ p)i, as
a

independent of the A parameter ™ %4 Thus, it
could be infer that as a function of expansion ZPE

express an invariant density: pzpg .



The densities species-structures
thermodynamically coupled during expansion:

Zpi, plus  pzpe, that uncouples, verify:
[

Zpi + P7pE = Protal - Operating, it is obtain
i

A

i PzPE 4
Protal  Protal

in where effluent ZPE tends

D pi

to become dominant: 2ZPE- 51 and !

Protal Protal
tends to a minimum.

By total energy conservation, the density
of the system of space-time 4 becomes
redistributed between a variety a dissipative
structures and effluents. The common potential:
ZPE allows a state in which the system potential
could not enter in equilibrium while the dominant

density is greater than p,pg . Hence, it could have

the role of a flatness feedback. Einstein predicted
that fields in the space-time system when
temperature approached zero, would show a basal
oscillatory remnant or frequency .

The interfolding of Planck particles
expands the metric in the primordial state, the
boson multiplication by Hawking’s radiation
effect and the temperature decrease coupled to
expansion, allows a correlation between the De
Broglie’s wavelength increments with ZPE
adding. The algorithmic development will depend
of the dynamics  between  dissipative
thermodynamic versus gravitation *%. At the large
scale this systematic correlation predicts
conformation of voids- superclusters.

—0

Conclusions

It was developed a quantum model within
a  chronological continuum  of  open
thermodynamic systems, coupling the dissipative
states of microscopic and macroscopic structures,
into a single chronology. The symmetric surging
of matter-antimatter particles decay and the
annihilation energy could be naturally integrated
by the temperature-expansion parameter. This

treatment allows evidencing a pathway for energy
to drive the predominance of matter and its
stabilization as hadrons.

The quark-hadron-antihadrons maximize a
CP-asymmetry electroweak of 1%. The release of
the electroweak force integrates particles reactions
into unidirectional pathways. Hence, leaving
matter as the only resultant from the absorption of
photons generated by annihilation. These
processes are in no-equilibrium through the open
system affluent pathways: phase transitions,
particle decays, releases neutrinos/antineutrinos,
fossil radiation (CMB), ZPE, etc.

References

[1] Prigogine, I. and Nicolis, G. Self-Organization
in Non-Equilibrium Systems, Wiley (1977).

[2] Glansdorff, P. and Prigogine, 1.,
Thermodynamics Theory of Structure, Stability
and Fluctuations, London: Wiley-Interscience
(1971).

[3] Prigogine, I., End of Certainty, The Free Press
(1997).

[4] Prigogine, I., El Nacimiento del Tiempo,
Tusquets Editores, Buenos Aires (2006).

[5] Einstein, A. and Straus, E.G.A,
Generalization of the relativistic theory of
gravitation I, Ann. Math. 47, 731 (1946).

[6] Einstein, A., Podolsky, P. and Rosen, N., Can
quantum-mechanical description of physical
reality be considered complete?, In Quantum
Theory and Measurement (ed. J. A. Wheeler and
W. H. Zurek), Princeton University Press,
Princeton, New Jersey, 1983; originally in Phys.
Rev. 47, 777-80 (1935).

[7] Guth, A. H. and Steinhardt, P.J., The
Inflationary Universe, in Scientific American,
250, pp. 90 (1984).

[8] Guth, A. H., The Inflationary Universe: The
Quest for a New Theory of Cosmic Origins,
Publisher: Perseus Books; 1st edition (1998).

[9] Bennun, A. and Ledesma, N., Asymmetric
gravitational wave function by retarding attraction
between Planck’s particles allows a quantum
inflationary cosmos, Submitted Feb. 26th, 2010 to
Elsevier’s New Astronomy.



[10] Gamow, G., The Creation of the Universe,
New York (1952).

[11] Friedmann, A., On the Curvature of Space,
General Relativity and Gravitation, 31, 1991-
2000 (1999).

[12] Friedmann, A., On the Possibility of a World
with Constant Negative Curvature of Space,
General Relativity and Gravitation, 31, 2001-
2008 (1999) .

[13] Cepa, J., Cosmologia Fisica, Ediciones Akal,
Esparia (2007).

[14] Reeves, H., Crénicas de los atomos y de las
estrellas, Alianza Editorial, Espafa (2009).

[15] NASA's Fermi Telescope Finds Giant
Structure in our Galaxy
http://www.nasa.gov/mission_pages/GLAST/new
s/new-structure.html (2010).

[16] Hawking, S.W. and Penrose, R., The
singularities of gravitational collapse and
cosmology, Proc. Roy. Soc. Lond. A314, 529-48
(1970).

[17] Hawking, S.W. and Penrose, R., The Nature
of Space and Time, Princeton University Press,
Princeton, New Jersey (1996).

[18] Hawking, S.W., Particle creation by black
holes, Commun. Math. Phys., 43 (1975).

[19] Hawking, S.W., Black holes and
thermodynamics, Phys. Rev. D13(2), 191 (1976).

[20] Sakharov, A., Violation of CP Invariance, C
Asymmetry and Baryon asymmetry of the
universe, JETP Letters, 5, 24-27 (1967).

[21] Sakharov, A., Cosmological model of the
Universe with a time vector inversion, ZhETF,
79, 689-693 (1980); translation in JETP Lett., 52,
349-351 (1980).

[22] Sakharov, A., Soviet Physics Journal of
Experimental and Theoretical Physics, 5, 24
(1967).

[23] Llewellyn Smith, C.H., High energy behavior
and gauge symmetry, Phys. Lett. B46(2), 233-6
(1973).

[24] Strominger, A., Yau, S.T. and Zaslow, E.,
Mirror symmetry is T-duality, Nucl. Phys. B479,
1-2, 243-59 (1996).

[25] Kuzmin, V.A., CP-noninvariance and baryon
asymmetry of the universe, Journal of

Experimental and Theoretical Physics, 12, 228-
230 (1970).

[26] Feynman, R.P., Space-time approach to
nonrelativistic quantum mechanics, Rev. Modern
Phys. 20, 367-87 (1948).

[27] Feynman, R.P., Elementary Particles and the
Laws of Physics: The 1986 Dirac Memorial
Lectures, Cambridge University Press, Cambridge
(1987).

[28] Ho, C.M. and Boyanovksy, D., Space-time
propagation of neutrino wave packets at high
temperature and density, Physical Review D 73,
125014 (2006).

[29] Arguello, L.R., Fisica Moderna, Answer
Just in Time S.R.L., Buenos Aires, Argentina
(2004).

[30] Higgs, P., Broken Symmetries and the
Masses of Gauge Bosons, Physical Review
Letters, 13, 508 (1964).

[31] Higgs, P., Spontaneous Symmetry
Breakdown  without Massless Bosons,
Physical Review, 145, 1156 (1966).

[32] Dine, M. and Kusenko, A., Origin of the
matter-antimatter asymmetry, Reviews of Modern
Physics, 76, 1-30 (2004).

[33] Halzen, F. and Martin, A.D., Quarks and
Leptons: an introductory course in modern
particle physics, John Wiley & Sons, New York
(1984)

[34] Gell-Mann, M., The Quark and the Jaguar:
Adventures in the Simple and the Complex,
Freeman W. H., New York (1994).

[35] Gell-Mann, M. and Ne’eman, Y., Eightfold
Way, Perseus Publishing (2000).

[36] Erbacher, R., Ivanov, A. and Johnson, W.,
HIGGS: The new study for the CDF
Collaboration, Search for NMSSM Higgs in Top
Quark Decays, Public Conference Note, Jan 7
(2010)

[37] Giunti, C. and Kim, C.W., Fundamentals of
Neutrino Physics and Astrophysics, Oxford
University Press (2007).

[38] Amsler, C. Review of Particle Physics,
Physics Letters B, 667, 1 (All information on this
list, and more, can be found in the extensive,
biannually-updated review by the Particle Data
Group) et al. (Particle Data Group) (2008).



[39] Cline, J. M.; Joyce, M. and Kainulainen, K.,
Supersymmetric electroweak baryogenesis in the
WKB approximation, Physics Letters B, 417, 79-
96 (1998).

[40] Scientists of the DZero collaboration at the
Department of Energy’s Fermi National
Accelerator Laboratory announced Friday, May
14: FERMILAB Scientists Find Evidence For
Significant Matter-Antimatter ~ Asymmetry
(2010).

[41] Bergstrom, L. and Goobar, A., Cosmology
and Particle Astrophysics, Wiley (1999).

[42] Shrock, R., Neutrinos and Implications for
Physics Beyond the Standard Model, World
Scientific Pub. Co., Singapore (2003).

[43] Bennun, A., Characterization of the
norepinephrine-activation ~ of  adenylate
cyclase suggests a role in memory affirmation
pathways, Biosystems, 100, 87 (2010).

[44] Kuzmin, V.A., Rubakov, V. A. and
Shaposhnikov, M.E., On the anomalous
electroweak baryon number non-conservation in
the early universe, Physics Letters B, 155, 36-42
(1985).

[45] Feynman, R.P., The theory of positrons,
Phys. Rev. 76, 749 (1949).

[46] Feynman, R.P., Elementary Particles and the
Laws of Physics: The 1986 Dirac Memorial
Lectures, Cambridge University Press, Cambridge
(1987).

[47] Feynman, R.P. and Hibbs, A., Quantum
Mechanics and Path Integrals, McGraw-Hill, New
York (1965).

[48] Bennun, A., Hypothesis on the role of
liganded states of proteins in energy transducing
systems, Biosystems, 7, 230-244 (1975).

[49] Bennun, A., Hypothesis for coupling energy
transduction with ATP synthesis or ATP
hydrolysis, Nature New Biology, 233 (35), 5-8
(1971)

[50] Haisch, B., Rueda, A. and Putho H.E., Inertia
as a zero-point-field Lorentz force, Phys. Rev.
A49, 678 (1994).

[51] Timothy, H. Boyer, Derivation of the
blackbody radiation  spectrum  from the
equivalence principle in classical physics with

10

classical electromagnetic zero point radiation,
Phys. Rev. D29, 1096 (1984).

[52] Planck, M., Theory of Heat Radiation, Dover
Publications, Inc., New York (1959).

[53] Bennun, A. and Ledesma, N., Conjecture of
the contribution of the zero-point energy to the
Universe Expansion. Submitted Feb. 23rd, 2010
to Elsevier’s New Astronomy.

[54] Einstein, A. and De Sitter W., On the
Relation between the Expansion and the Mean
Density of the Universe, Proceedings of the
National Academy of Sciences 18, 213 (1932)
[reprinted, with commentary, in Lang, Kenneth R.
& Owen Gingerich, eds., A Source Book in
Astronomy & Astrophysics, 1900-1975 (Harvard
Univ. Press, 1979), 849-50].

[55] Einstein, A. and Stern, O., Ann. Phys., 40,
551 (1913).


http://www.scitech-news.com/2010/06/fermilab-scientists-find-evidence-for.html
http://www.scitech-news.com/2010/06/fermilab-scientists-find-evidence-for.html

