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A new cosmological model:
Origin and maintenance of the universe

Andreas Mandelis!, James Howard Osterfield Slater?

Mandelis A, Slater JHO. A new cosmological model: Origin and  the universe. Initially derived to explain the mass of SM particles, unexpectedly it
maintenance of the universe. ] Pure Appl Math. 2023:7(2);64-69.  also theoretically describes universe time, gravity and gravity waves. Qualitatively

the Thermon-PDW CM alludes to: quantum entanglement; dark matter and
ABSTRACT energy; Cosmic Microwave Background Radiation (CMBR); information loss
Thermal and Particle Diffusion-Wave dynamics (Thermon-PDW) from black holes, and; cosmic web large scale structures.

explain the mass sizes of Standard Model (SM) particles under Keywords:  Thermal Diffusion Wave; Particle Diffusion Wave; Steady State Non-

steady state, non-equilibrium conditions throughout the universe. Equilibrium; Thermophoresis; Pre-Particles; QFT; Thermon-PDW Cosmological Model
Starting with a Pre-Quantum System (PQS), a field containing Pre-

Particles (PP), this mechanism leads to functional SM particles
behaving according to standard Quantum Field Theory (QFT).
This is a new cosmological model which discounts the Standard

Model of Cosmology (SMC).

The Thermon-PDW Cosmological Model has a unique, absolute

requirement for a continuous thermal flux to initiate and maintain

INTRODUCTION discarded together with other model possibilities, including

string theory solutions, multiverse, quantum loop theories and

We wish to suggest an alternative physical origin and physics beyond the Standard Model of Particles [1, 6-7]. The

organisation of the universe contrasting with the Standard property of primary,  overwhelming  importance  for  the

Model of Cosmology (SMC) [1]. The masses of Standard Model (SM) Thermon-PDW Cosmological Model is establishing a universe-wide

particles theoretically are generated in “ensembles” of pre-particles in flow of thermal energy, explaining how this is done and what

a pre-universe quantum field, and thermal and particle diffusion other consequences there may be.

waves whose interactions generate harmonic solutions [2-4]. The Neelected hidden th d .
eglected hidden thermodynamics
Thermon-PDW mechanism is observationally confirmed [5]. ¢ i i ) Y ) o
There is disputed history concerning the definition of a

uantum system, some of which are pertinent to a radicall
New cosmology model dependent on the canonical Thermon-PDW q' v ’ ) p ) ) Y
) different understanding of the origin and  operational
mechanism . . .
. . L ) maintenance of the universe, most particularly thermal energy
However, this generates its own complication, namely, an obligatory i ) o i
. . : which is assumed but not explicitly modelled, in other
requirement for a thermal source continuously perfusing through the ) } .
. . . ) conjectures [8-14]. Some twentieth century quantum revolution
universe. This constraint (and others) is accommodated by several ) ) o g
] o ) ) ] founders, including Einstein and Schrodinger, were unsettled by
properties of the principal hypothesis. Furthermore, if this D o ]
; o ) o I the restrictive definitions of quantum theory. Others, especially De
interpretation is validated, it eliminates many difficulties due to the ] o )
) ) . Broglie over many vyears, argued for missing factors, which he
orthodox cosmological model, such as reverse engineering . . L
) o ) o7 ) called the “hidden thermodynamics of particles”. Later Bohm
fundamental laws of physics, the initial singularity, initial high . . ) )
N ) ) concluded that “it is not necessary for us to give up a precise,
temperatures and densities and inflation. SMC as a whole may be i o o o
rational, and objective description of individual systems at a
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quantum level of accuracy” [14-16]. Theoretical ideas were
neglected for lack of experimental or observational evidence
which was an inevitable conclusion since, in De Broglie’s era, at least
10 SM particles, required to reveal the Thermon-PDW model, were
unknown. The physics world has consigned this debate to irrelevant
ancient history, the more so now we have identified a theoretical
basis for missing thermodynamic factors.
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Pre-quantum system or field in proto-universe

If the Thermon-PDW mechanism is reversed to the initiation
point where t = 0, total mass = 0 and the fundamental thermal
field = 0 (Eqgs (17), (43) & (45) in [5]) with no particle diffusion
momentum, then the residual core quantum field (the Pre-Quantum
System, PQS) is entirely quiescent even though the physical
structure of PQS is unknown. This is the ab initio stage which we
do not recognise as a particle in the accepted sense used for SM
particles in normal matter, although there is satisfactory logic for
this theoretical ab initio state (see Dark matter and energy). This
methodology is identical to the raison d’étre used by Dicke et al.
(possibly all cosmologists) who speculated that the initial
temperature of a singularity at t = O + a few billionths of a second
was in the order of 10"°K, even though the physical nature of the

singularity is unknown [17].

Furthermore there are interesting later consequences for this
theoretical ab initio state (see Dark matter and energy).
This distinction is important since fully functional SM particles are
only formed when steady state non-equilibrium conditions are

reached.
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During the early initiation phase absenting SM particles behaving as
quantum fields there can be no Quantum Field Theory (QFT)
mechanisms. Unlike SMC, however, the Thermon-PDW model
prescribes a precise sequence of events, with rational theory, to
convert non-QFT pre-particles into a SM particle (Fig 1) crucially
transitioning from mass = O to normal mass. This is a radical change
in understanding the universe: that is, beyond an active surface
boundary of the universe, there is the proto-universe which is
composed only of massless PP entities. Furthermore, as we justify
later, the direct formation of SM particles, now with mass, is the
central feature of the origin and operation of the universe. This
process operates before QTF, and no ongoing relationship is
necessarily presumed at this stage of knowledge development. It may
not be a surprise to find that QTF has some ultimate dependence on
the Thermon-PDW mechanism.

Origin of universe

Another significant difference from SMC is that identical origin
events occur continuously to maintain the Thermon-PDW
mechanism (Figure 1A). The mechanism is theoretically described
elsewhere (Sections 4 & 5 in [5]) and is observationally supported
(Section 3 in [5]). The continuous origin events to maintain thermal
flow increases the local entropy in the boundary region, which is
reflected in continuous universe expansion [16]. The canonical
feature is the direct formation of SM particles, eliminating the
speculative SMC singularity at high temperatures, high density and
other associated difficulties requiring inventive guesses. Repeated
origin events maintain the controlled release of thermal energy into
the universe, the continued expansion of the universe and formation
of SM particles with mass. The theoretical model combines thermal
and particle diffusion within an ensemble to generate harmonic
solutions. When the thermal framework dynamics reach the
predicted steady state, essentially when there is a constant thermal
flux into and out of an ensemble, the particles are also in a steady
state thereby defining the SM particle mass values (Figure 1C). One
or more ensembles may occupy the same region in a local
environment, the multiple harmonic waves oscillate together
effectively creating a cluster of mass centres (Figure 1E), theoretically
distributing stabilised SM particles with quantified mass throughout
the universe. The gravitational implications are discussed later (see
Gravity mechanism hidden within the Thermon-PDW model).

An important property of the thermal framework is that under
constant environmental conditions all steady state values prescribed
by the model are asymptotically reached. This is an inherent feature
of the core equation (Eq (17) in [5]). So changing ambient
temperature has the most important and far reaching effect on the
asymptotic values reached since particle migration probabilities (Pij
and Pji in Eqgs (6) & (9 in [5]) are temperature dependant (Egs (11),
(14) & (14) in [5]) ultimately governing the non-inear differential
equation and overall Thermon-PDW model equation (Eq (17) in
[.5]). Quantitative properties are observationally unknown, but
theoretically include: particle diffusion distance; lag time; spatial
separation of particles within the ensemble; particle hopping
frequency between adjacent ensembles; diffusion coefficient and
particle velocity. This enables any transient changes in temperature to
eventually return to the governing thermal flux background. The
presence of a star, for example, causes local changes (and different
quantitative Thermon-PDW values) but returns to background
universe-wide values when the star dies. This is also important when it
comes to explaining why CMBR is so remarkably stable (see
Cosmic microwave background radiation).
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These events ensure the continuous flow of energy through previously
formed particles, creating an interactive network (see Galaxy
arrangement in universe). In one sense each PP activation is a
random quantum event, with the same important meaning advocated
by Lemaitre [16]. However, its cosmological significance is
only valuable when acting sequentially with multiple identical
events. Applying Occam’s Razor principles [19], the controlled
gradual release of energy, notwithstanding the evidence of
massive energy releases by a fully formed universe, is a
satisfactory mechanism especially when complex conjectures, such
as inflation or an initial singularity, have resisted theoretical and
observational validation for decades. The Thermon-PDW-driven
universe  exhibits  properties which are considered “steady
state”, used in a different way to the original use of a
steady state universe in which total mass was fixed from the
outset [20-22]. In the Thermon-PDW model for the universe,
steady state only refers to a constant flow of thermal energy
throughout the universe, maintained in a non-equilibrium state. It is
this steady state meaning which determines the SM particle
masses values as the universe expands. It does not mean that the

total mass of the universe is in a constant steady state.

Three-dimensional space

The Thermon-PDW mechanism does not appear, after analysis to
date, to include any properties or sub-models for the origin of three
dimensional space but assumes that such a mechanism does exit. One
obvious possibility is that pre-existing 3D-space forms within the
proto-universe, but that is a theoretical step too far for now.
Alternatively, a 3D-space equivalent to Hartle and Hawking’s
proposed “ground-state wave function ..... in the quantum state of the
universe that we live in because the matter wave function does not
oscillate”, termed a “minisuperspace” [22]. This theory describes a
“space-like surface” structure but did not “specify time in these states”.
In the initial stages of minisuperspace formation, the absence of
oscillating wave functions is not important, nor the lack of matter
wave functions, since both are added in with Thermon-PDW
activation (see Universe time). How this “no boundary” solution links
with the Thermon-PDW mechanism is unresolved, but we suggest
that much of the previous no boundary debate is of limited value
because we are advocating an obvious boundary (Figure 1A compared
with Figure 1B) [23]. We expect, too, that theoretical developments
will reorientate the spacetime concept, requiring reconciliation with

general relativity.

Universe time mechanism hidden within the Thermon-
PDW model

The Thermon-PDW model also explains universe time. Consider an
ensemble containing two SM particles, or any other relationship of
two or more particles, such as PP, then coupled Thermon-PDW
interactions establish a diffusive density leading to the onset of
thermal oscillations and energy dissipation [25]. This interaction is
observed as a relative drift momentum between the two particles (Fig
6 & Section 6.3 in [5]). Assuming suitable technology is available, the
differential particle movements are measurable by an external
observer. This interaction constitutes universe time described at the
quantum level. Theoretically universe time is measurable within

asingle pre-particle or SM particle by an internal observer who can

J Pure Appl Math Vol 7 No 2 March 2023

A new cosmological model

observe the evolution of diffusion (particle spreading) probability but
not by an external observer. Under free time-domain diffusion
there is a stationary locus of the maximum thermal energy but
lateral diffusion depends on time. If the thermal activity is in the
form of harmonic thermal waves (thermons), then both the
maximum amplitude and the lateral diffusion become time-

independent since both only depend on the thermal diffusion length
1/at , (Eq 44b in [5]), which is fixed for fixed oscillation frequency.

Therefore, time appears stationary to an external observer who is not
entangled in the particle oscillation cycle. The impact of internal and
external observer status must have a consequence for relativity
equations.

Of greater significance is that universe time is defined
explicitly, sequentially emerging as unstable Thermon-PDW waves
transitioning to a steady state non-equilibrium phase (Figure
1A,B). How this impacts Einstein’s equations is obviously an

interesting question for consideration later.

Another interesting facet of the Thermon-PDW hypothesis
confirms that the passage of time, that is the so-called “direction
of time”, cannot be reversed. Consider that macroscopic
irreversibility arises from time-reversible microscopic dynamics [26].
It follows that SM particles (analogous to a macroscopic particle)
cannot be formed by reversing time (equivalent to microscopic
dynamics). Putting this concept another way, the probability of
reconstructing the exact same particle arrangement even in the

simplest interaction of two ensembles is zero.

This  model  provides a  solution to  hidden (or
missing) thermodynamics. So, it is a reasonable question to ask, for
example, as did Kamenshchik et al. [28]: “Where is it [time]
hidden?” We noted (see Three dimensional space) that the
minisuperspace theory [23] might benefit from the expression of
time by the Thermon-PDW mechanism. For example, Moreva et
al. [28] argued that 3D-space hypotheses encountered difficulties
caused by the “quantization of general relativity” , also encountered
elsewhere [27, 28]. But Moreva et al. also proposed that universe
time emerges from a sub-system of entangled quantum systems
which is only recognised by an internal observer who is part of
the entanglement. The universe remaining systems are oblivious
to time passing, thereby retaining a static or timeless state, and
“time [as] an emergent property of sub-systems of the universe derived
from their entangled nature [would be] an extremely elegant but

controversial idea”.

Within an  ensemble, the SM particle residence time
eventually reaches a maximum, Trf, at a steady state corresponding to
a particle density above which all particle diffusion across all
regions of space occurs with the same probabilistic time
constant. Under these conditions universe time is measurable,
by an external observer, caused by effective particle-to-particle
attraction based on density gradients (Eqs (17) & (18) in [5]).
So, in summary, universe time emerges from
momentum-mediated thermal energy dissipation, diffusion and
oscillation (Egs (29), (31) & (38) in [5]) concomitantly with particle
mass and gravity mechanism. It is a function of the interactions
occurring between entangled quantum systems (see Interim

summary conclusions).
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Gravity mechanism hidden within the Thermon-PDW model

Embedded in the Thermon-PDW model are several stages which
generate the “thermophoresis” phenomenon. Firstly, directly from
non-linear particle density diffusion solutions in response to diffusion
wave harmonic spectra, the particle density is directly linked to the
environment’s background thermal energy, causing
particle-to-particle attraction (Eqs 17-23a in [5]). Since particle
attraction occurs from the origin of Thermon-PDW functionality,
this is crucial to maintaining the PPs within an interacting ensemble’s
harmonic solutions, retaining the essential diffusion distances to yield
the SM particle mass solutions (Figure 1B). It is important to
appreciate that this mechanism operates just as well with non-QFT
pre-particles as QFT SM particles. Secondly, from the analysis of the
behaviour of two or more pre-particles (when universe time is first
encountered), then simultaneously particle diffusion and
non-uniform random walks, in a thermal gradient, gives rise to
thermophoresis (Figure 1B) (Fig 6 in [5]). These observations support
the notion that gravity, in the form of thermophoretic attraction, is
concomitantly linked to universe time and mass. Thermophoretic
attraction is not necessarily what was expected previously from a
quantum theory of gravity, for example, a new particle the “graviton”.
But nevertheless this mechanism might provide an effective basic
means to enable the formation of the universe’s large scale structures
right down at the quantum level. Alternatively the simple
thermophoresis mechanism might evolve into a more complex

manifestation at the large scale.

Dark matter and energy

Dark energy is not considered for now, but dark matter is
qualitatively addressed. Two mechanisms generate sub-optimal SM
particle forms not recognised by an external observer. Thermon-PDW
functionality has an obligatory requirement for a continuous thermal
supply from an external source (see New cosmology model). This
property is embedded in the source term N(x,t) hw (Egs (29, 34 & 44)
in [5]). If the thermal source is switched off, the Thermon-PDW
mechanism collapses, particle and mass formation cease, and the
particles revert to a quiescent state equivalent to PPs in the proto-
universe, but renamed dark matter. The magnitude and order of
transitioning from normal matter to dark matter is unresolved
because of the absence of quantitative information, and also because
there is no observational evidence that in the long term SM particles
always retain an ultimate dependence on thermal flux. During the
transition, does universe time function terminate (or becomes
ineffective) before or after thermophoretic gravity effects (or vice
versa)! Questions like this may answer the apparent observation that
dark matter contributes to gravitational forces on a universe-wide
basis. Another of importance is that the inability to detect dark
matter (not observable by external observers) directly using methods

involving normal matter (externally detectable).

The second mechanism is simpler. With the universe composed of
5% normal matter (products of the Thermon-PDW mechanism) the
ca 40% dark matter is PQS material subsumed into 3D-space in an
orientation which precludes the formation of an embryonic
ensemble. It is a matter of chance that, in a local environment,
requisite PP potential diffusion distances are spatially correct.

Absenting these conditions, then any 3D-space formation exacerbates
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the impossibility of forming ensembles to mature into complete

stable non-equilibrium entities.

There is a rich opportunity to refine the impact of the
Thermon-PDW hypothesis. In particular the lack of external
universe time is likely the reason for the inability to wuse
normal matter based detection methods since any interactions are
neutered by particle to particle interactions and/or the local

environment removes the reliance on any external time component.

Cosmic microwave background radiation

CMBR is prime evidence in favour of the SMC. This may be so,
but it is not appropriate to critique either the evidence or the
SMC theoretical rationale [17, 30]. Indeed a direct theoretical
comparison is not possible, since the fundamentals of SMC and
Thermon-PDW are different. However, CMBR as an accepted
observation needs explanation in a Thermon-PDW driven
universe. CMBR is an SM particle, so, as for all Thermon-PDW
decomposition solutions, the final diffusion length temperature is
determined by the local universe environment. The CMBR
radiation temperature is remarkably uniform, precisely what is
expected for thermal steady state non-linear equilibrium conditions
(see Origin of universe) if the Thermon-PDW mechanism is uniform
throughout the universe, at least within the range of the present
microwave detecting equipment [31]. If photons do have mass, then
the mechanism for energy transfer is the same as between any other
mass particle. If CMBR has no mass contributing to on-going
particle momentum and thermal oscillations, then the temperature
uniformity might result from a Planck radiation energy continuum,
which leaves a thermal signature in massless particles. The
massless photon carries an effective mass through its momentum
which, in an oscillating thermal field, behaves similarly to particles
with mass [32]. Either way, CMBR is an indicator that all SM
particles on a universe-wide basis behave in the same way which

is compatible with Thermon-PDW concepts.

Other phenomena

. Quantum entanglement. Quantum entanglement is a real
phenomenon [33,34]. If the Thermon-PDW mechanism
is important then it is reasonable to expect that a pre-
formed thermal network might be implicated in
quantum entanglement activity. The opportunity for
thermal transfer, momentum interaction and particle

interaction is obvious.

. Information loss from black holes. Thermal evaporation
from black holes (Hawking radiation) is presently an
unresolved difficulty [35] but in a universe driven by the
Thermon-PDW mechanism this is a non-issue because all
forms of matter are formed without reference to any
“information” contained within a black hole or
anywhere else. Similarly, there is no information loss
with regard to any fundamental physical “laws” such as
time, gravity or QFT. Also unresolved, but of far greater
importance, is what form the matter residues within a
black hole take, and how “thermally-depleted quantum
systems” might be recycled.

o Galaxy arrangement in universe. The large scale structure of
the universe is based on galaxies resulting in the
“cosmic web”, a network of filaments and voids arranged
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as clusters, filaments and sheets [36]. Since the
universe-wide Thermon-PDW mechanism requires the
sequential and continuous transfer of thermal energy,
creating mass centres which eventually evolved into
stars and galaxy systems, then a linear relationship is
expected. Cosmic filaments represent an historical,
temporal record laid out spatially. These are fossil
records of the past evolution of the universe where
the different galaxy ages are embedded in the
filament. Conversely voids are regions where for
whatever reason the essential thermal flux has subsided
below the threshold levels to sustain viable ensembles.
It might be, for example, that the position of voids
reveals much about the stability of filaments because
the thermal flux originally destined for ensembles in
the void area is sequestered by greater activity of the
now fossilised record.

o Gravity waves. Detection of  Einstein-predicted
gravitational waves as fluctuations or ripples in space-
time [37] can be interpreted as changes in the
thermodynamic framework of the universe, since
transient oscillations of both thermal waves and particle
waves are expected to fluctuate as the universe-wide non-
equilibrium steady state is restored.

CONCLUSION
There is sufficient modelling, quantitative and qualitative evidence to
submit the Thermon-PDW hypothesis for public scrutiny. Its fate
now depends on its critical evaluation and the formation of
mathematical and observational data sets where the interpretation is
not overly influenced by preconceived ideas from the long history of
SMC. The image is of a spherical globular universe in a surrounding
sea of preuniverse conditions with a content of pre-particles,
expanding at the surface in response to continuous thermal activity at
the boundary forming SM particles. Randomly generated, assiduously
maintained by continuous thermal flux and particle diffusion, is the
concomitant formation of mass, time and gravity, in turn giving rise
to large-scale bits and pieces in our universe. We see no need for any
fundamentally new physics beyond the Standard Model of Particles.
So, future progress depends on determining the physical and
mathematical structure of the pre-universe with its core quantum

systems pre-particles devoid of Thermon-PDW activity.
ACKNOWLEDGMENTS

A Mandelis gratefully acknowledges the Natural Sciences and
Engineering Research Council (NSERC) Discovery Grants Program
and the Canada Foundation for Innovation (CFI) Research Chairs
Program. J.H.O. Slater acknowledges funding from Advanced Physics
Initiatives and hospitality during the preparation of this paper from
Hotel Hermitage Terme Spa, Ischia, Italy and Grand Hotel Victoria,
Aktau, Kazakhstan.

REFERENCES

1. Cotsakis S, Yefremov AP. 100 years of mathematical

cosmology: models, theories, and problems, Part A.
Philos Trans R Soc. 2022;380.

J Pure Appl Math Vol 7 No 2 March 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

A new cosmological model

Griffiths D. Introduction to Elementary Particles.
Cambridge University. Press. 2008;454

Senior E, Bull AT, Slater JH. Enzyme evolution in a
microbial community growing on the herbicide Dalapon.

Nature. 1976:263;476-79.

May RM. Simple mathematical models with very
complicated dynamics. Nature. 1976:261;459-67.

Mandelis A, Slater JHO. Thermal and particle diffusion
waves describe the relative mass of free standard model

particles. ] Pure Appl Math. 2023:7(2);53-63.

Hawking SW, Reall HS. Inflation, singular instantons,
and eleven dimensional cosmology. 1998:arXiv:hep-

th/9807100v2.

Penrose R. Before the big bang: an outrageous new
perspective and its implications for particle physics. Proc
EPAC. 2006:10;2759-62.

Becker A. What is Real’: The Unfinished Quest for the
Meaning of Quantum Physics. John Murray. 2018370.

Bohm D, Hiley BJ. The Divided Universe: An
Ontological Interpretation of Quantum Theory.

Routledge. 1995;412.

De Broglie L. The reinterpretation of wave mechanics.

Found Phys. 1970:1;5-15.

Bohm DA. Suggested interpretation of the quantum
theory in terms of “hidden” variables. Phys Rev.
1952:85;180-93.

Guth AH. The Inflationary Universe: the Quest for a
New Theory of Cosmic Origins. Vintage. 1997;347.

Feynman R. Six Easy Pieces:The Fundamentals of

Physics Explained. Penguin Books. 1999;146.

Susskind L, Friedman A. Quantum Mechanics: The
Theoretical Minimum. Penguin Books. 2014;364.

Grossing G. On the thermodynamic origin of the
quantum potential. Physica A. 2009:388;811-23.

Lemaitre G. The beginning of the world from the point
of view of quantum theory. Nature. 1931:127;706.

Dicke RH, Peebles PJ, Roll PG. et al. Cosmic blackbody
radiation. Astrophys J. 1965:142;414-19.

Hubble E. A relation between distance and radial
velocity among extra-galactic nebulae. Proc Natl Acad

Sci. 1929:15;168-73.

Gibbs P, Hiroshi S. What is Occam's Razor!.
1997:https://math.ucr.edu/home/baez/physics/General

/occam.html

Hoyle F. The Nature of the Universe. Basil Blackwell.
1950;142.

68


https://royalsocietypublishing.org/doi/full/10.1098/rsta.2021.0191
https://royalsocietypublishing.org/doi/full/10.1098/rsta.2021.0191
https://books.google.co.in/books?hl=en&lr=&id=W_kPEAAAQBAJ&oi=fnd&pg=PR9&dq=Introduction+to+Elementary+Particles,+&ots=Kyp_NfN4af&sig=4FNcVT4Uw4szpJOddiKWgy1rkH0&redir_esc=y#v=onepage&q=Introduction%20to%20Elementary%20Particles%2C&f=false
https://link.springer.com/article/10.1038/263476a0
https://link.springer.com/article/10.1038/263476a0
https://link.springer.com/article/10.1038/261459a0
https://link.springer.com/article/10.1038/261459a0
https://hal.science/hal-03912262/document
https://hal.science/hal-03912262/document
https://hal.science/hal-03912262/document
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.59.023502
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.59.023502
https://arxiv.org/abs/hep-th/9807100v2
https://arxiv.org/abs/hep-th/9807100v2
https://wyynd.tripod.com/rp.pdf
https://wyynd.tripod.com/rp.pdf
https://ui.adsabs.harvard.edu/abs/2018AmJPh..86..957F/abstract
https://ui.adsabs.harvard.edu/abs/2018AmJPh..86..957F/abstract
file:///C:/Users/Ugt0381/Downloads/10.4324_9780203980385_previewpdf.pdf
file:///C:/Users/Ugt0381/Downloads/10.4324_9780203980385_previewpdf.pdf
https://link.springer.com/article/10.1007/BF00708650
https://journals.aps.org/pr/abstract/10.1103/PhysRev.85.166
https://journals.aps.org/pr/abstract/10.1103/PhysRev.85.166
https://ui.adsabs.harvard.edu/abs/1997PhT....50j.102G/abstract
https://ui.adsabs.harvard.edu/abs/1997PhT....50j.102G/abstract
https://www.proquest.com/openview/8feef64f06137c196567550c4d2b26a5/1?pq-origsite=gscholar&cbl=47307
https://www.proquest.com/openview/8feef64f06137c196567550c4d2b26a5/1?pq-origsite=gscholar&cbl=47307
https://books.google.co.in/books?hl=en&lr=&id=GHifCQAAQBAJ&oi=fnd&pg=PP1&dq=Quantum+Mechanics:+The+Theoretical+Minimum&ots=J3WHdVFfyo&sig=r-1T5nfFgcCKG2df1PBf8_v3LWY&redir_esc=y#v=onepage&q=Quantum%20Mechanics%3A%20The%20Theoretical%20Minimum&f=false
https://books.google.co.in/books?hl=en&lr=&id=GHifCQAAQBAJ&oi=fnd&pg=PP1&dq=Quantum+Mechanics:+The+Theoretical+Minimum&ots=J3WHdVFfyo&sig=r-1T5nfFgcCKG2df1PBf8_v3LWY&redir_esc=y#v=onepage&q=Quantum%20Mechanics%3A%20The%20Theoretical%20Minimum&f=false
https://www.sciencedirect.com/science/article/abs/pii/S0378437108009758
https://www.sciencedirect.com/science/article/abs/pii/S0378437108009758
https://www.nature.com/articles/127706b0
https://www.nature.com/articles/127706b0
https://adsabs.harvard.edu/full/1965ApJ...142..414D/0000419.000.html?high=546755c5bf09644
https://adsabs.harvard.edu/full/1965ApJ...142..414D/0000419.000.html?high=546755c5bf09644
https://www.pnas.org/doi/abs/10.1073/pnas.15.3.168
https://www.pnas.org/doi/abs/10.1073/pnas.15.3.168
https://books.google.co.in/books?hl=en&lr=&id=hqqhcj_5LJgC&oi=fnd&pg=PT9&dq=The+Nature+of+the+Universe&ots=8BQbiZGYs5&sig=0qgf-T4Q7bMtdYmuzNU0SGep4S4&redir_esc=y#v=onepage&q=The%20Nature%20of%20the%20Universe&f=false

Mandelis and Slater

69

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hoyle F. Continuous creation. The Listener.

1949:41;567-68.

Hoyle F, Burbidge G, Narlikar JV. A Different Approach
to Cosmology: from a Static Universe through the Big
Bang towards Reality. Cambridge University Press.
1993;369.

Hartle JB, Hawking SW. Wave function of the universe.
Phys Rev. 1983:28;2960-75.

Wolchover N. Physicists Debate Hawking 5 Idea That the
Universe Had No Beginning, Quanta Magazine.
2019:https://www.quantamagazine.org/print

Kim Y]J. Einstein’s random walk and thermal diffusion.

2013:https://doi.org/10.48550/arXiv.1307.4460.

Williams SR, Searles DJ, Evans DJ. Independence of the
transient fluctuation theorem to thermostatting details.

Phys E. 2004:70(6);066113.

Moreva E. Brida G, Gramegna M, et al. Time from
quantum entanglement: an experimental illustration.

Phys. Rev. 2014:89;052122.

Kamenshchik AY, Tronconi A, Vardanyan T, et al. Time
in quantum theory, the Wheeler-DeWitt equation and
the Born-Oppenheimer approximation. Int ] Mod Phys.
2019:28;1-9.

Page DN, Wootters WK. Evolution without evolution:
Dynamics described by stationary observables. Phys Rev

D. 1983:27;2885-92.

Penzias AA, Wilson RW. A measurement of excess
antenna temperature at 4080 Mc/s. Astrophys J.
1965:142;419-20.

Vlahovic B, Eingorn M, Ilie C. Uniformity of cosmic
microwave background as a non-inflationary geometrical

effect. Mod Phys Lett A. 2015:30;1530026.

Pozar T, Lalos ], Babnik A, et al. Isolated detection of
elastic waves driven by the momentum of light. Nat.
Commun. 2018:9;3340.

Einstein A, Podolsky B, Rosen N. Can quantum-
mechanical description of physical reality be considered

complete?. Phys Rev. 1935:47;777-80.

Bell JS. On the Einstein Podolsky Rosen paradox.
Physics. 1964:1;195-200.

Hawking SW. Information loss in black holes. Phys Rev.
2005:72;084013.

Bond JR, Kofman L, Pogosyan D. How filaments of
galaxies are woven into the cosmic web. Nature.

1996:380;603-06.

Abbott R, Abbott TD, Abraham S, et al. Observation of
gravitational waves from two neutron star-black hole
coalescences. Astrophys J Lett. 2021:915;5.

J Pure Appl Math Vol 7 No 2 March 2023


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=22.%09Hoyle+F.+Continuous+creation.+The+Listener%2C+41%2C+567%E2%80%93568%2C+%281949%29.+&btnG=
https://books.google.co.in/books?hl=en&lr=&id=lxzxg6iHc1MC&oi=fnd&pg=PR3&dq=A+Different+Approach+to+Cosmology:+from+a+Static+Universe+through+the+Big+Bang+towards+Reality&ots=HRq0iXHfcs&sig=ta1Z2ZTqlsL5a_0OGIqQVXSC9_U&redir_esc=y#v=onepage&q=A%20Different%20Approach%20to%20Cosmology%3A%20from%20a%20Static%20Universe%20through%20the%20Big%20Bang%20towards%20Reality&f=false
https://books.google.co.in/books?hl=en&lr=&id=lxzxg6iHc1MC&oi=fnd&pg=PR3&dq=A+Different+Approach+to+Cosmology:+from+a+Static+Universe+through+the+Big+Bang+towards+Reality&ots=HRq0iXHfcs&sig=ta1Z2ZTqlsL5a_0OGIqQVXSC9_U&redir_esc=y#v=onepage&q=A%20Different%20Approach%20to%20Cosmology%3A%20from%20a%20Static%20Universe%20through%20the%20Big%20Bang%20towards%20Reality&f=false
https://books.google.co.in/books?hl=en&lr=&id=lxzxg6iHc1MC&oi=fnd&pg=PR3&dq=A+Different+Approach+to+Cosmology:+from+a+Static+Universe+through+the+Big+Bang+towards+Reality&ots=HRq0iXHfcs&sig=ta1Z2ZTqlsL5a_0OGIqQVXSC9_U&redir_esc=y#v=onepage&q=A%20Different%20Approach%20to%20Cosmology%3A%20from%20a%20Static%20Universe%20through%20the%20Big%20Bang%20towards%20Reality&f=false
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.28.2960
https://www.quantamagazine.org/print
https://doi.org/10.48550/arXiv.1307.4460
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.70.066113
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.70.066113
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.89.052122
https://journals.aps.org/pra/abstract/10.1103/PhysRevA.89.052122
https://www.worldscientific.com/doi/abs/10.1142/S0218271819500731
https://www.worldscientific.com/doi/abs/10.1142/S0218271819500731
https://www.worldscientific.com/doi/abs/10.1142/S0218271819500731
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.27.2885
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.27.2885
https://www.worldscientific.com/doi/abs/10.1142/S0217732315300268
https://www.worldscientific.com/doi/abs/10.1142/S0217732315300268
https://www.worldscientific.com/doi/abs/10.1142/S0217732315300268
https://www.nature.com/articles/s41467-018-05706-3
https://www.nature.com/articles/s41467-018-05706-3
https://journals.aps.org/pr/abstract/10.1103/PhysRev.47.777
https://journals.aps.org/pr/abstract/10.1103/PhysRev.47.777
https://journals.aps.org/pr/abstract/10.1103/PhysRev.47.777
https://journals.aps.org/ppf/pdf/10.1103/PhysicsPhysiqueFizika.1.195
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.72.084013
https://www.nature.com/articles/380603a0
https://www.nature.com/articles/380603a0
https://iopscience.iop.org/article/10.3847/2041-8213/ac082e?ftag=YHF4eb9d17
https://iopscience.iop.org/article/10.3847/2041-8213/ac082e?ftag=YHF4eb9d17
https://iopscience.iop.org/article/10.3847/2041-8213/ac082e?ftag=YHF4eb9d17



