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Abstract

| frame a concept that the matter and energy hawklved from a primordial, conformally flat
spacetime (starting before the Planck Era). | apipdytheory of Darwinism beyond its original
sphere of organic evolution on Earth. Finally Igeet some points of view on computability of
the actual Universe and its evolution.

This is a concept of principle (an universal conagglivering a description of nature) and not
constructive concept (describing particular phermooneusing specific equations).
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Introduction

As a preliminary, we need a common language andshe#i ask the question: how do we

understand the reality notion. Following Oxford Esig Dictionary the reality is the state of

things as they actually exist, as opposed to aaligte or notional idea of them [1] or in another
words: as they may appear or may be thought tdts. publication is addressing foundational
guestions in physics so we do not worry about dopbphy and dictionaries unless they do
change the specific to physics point of view. I thnguage of physics the reality is meant to
consist of the matter and energy (including thekdaatter and dark energy). But what is the
matter and energy? | propose an alternative pdiniew at this foundational issue and then |
proceed to address the evolution.

Human being’s specific perception

Let us start from the perception of reality to urstiend a physical reality essence. The stages of
perception process are: detection, interpretatiwh r@cord. At the moment | need to explain
shortly only the first and second stage. The detecs a_wave reception using a detector e.g. an
ear, camera, LHCDb etc. In the detector one waghasged into another one e.g. inside the inner
ear an acoustic wave (longitudinal) is changed arteelectromagnetic wave (a transverse wave
in a nervous system). An interpretation is a preceflscomparison the current and previous
(recorded) detections with future detections (etgi@ms usually based on the past).

“Our perceptions are a species-specific user iaterf Space, time, position and momentum are
among the properties and categories of the interééi¢d. sapiens that, in all likelihood, resemble
nothing in the objective world... | don't carelesdhag a file icon to the trash bin. | don't take the
icon literally, as though it resembles the rea.fiBut | do take it seriously. My actions on the
icon have repercussions for the file”[2].

Strongly deformed spacetime region

With that in view let us start out with a very simgthought experiment”: we observe a small

region in spacetime (the size of an elementarygbanadius) deformed in the way that the wave

we actually detect is not emitted or reflected oy dbserved object but it comes back to us along

the geodesic (the notion of a "straight line" imegel relativity). In fact we observe only a

strongly deformed spacetime region, “empty” inséohel redirecting our wave but apparently...

we perceive a particle. Our measuring instrumentésaur language out of the force of habit say

so. The fact that deformations of spacetime esisjdanerally recognized as a part of general

relativity theory. By contrast, the shape, the agerdensity gradient along with its changes and

the average size of deformation under consideratierdifferent here than in GR.

Before we proceed we need to take some assumptagasding the spacetime properties to

decide what could possibly emerge out of our reiagpn

a) the spacetime is continuous, i.e. not perforatetlforn and has a homeomorphism property

b) the spacetime has elastic properties

c) the elastic properties of spacetime are isotropic

d) any spacetime deformation is unlimited (to somemxtit deforms the entire spacetime, due
to its elastic and homeomorphism properties).




Human being’s perception of Strongly deformed spacetime region

New definition of matter and energy

Taking into consideration the specific to humanscegtion and assumed properties of the
spacetime, | propose the new definition of mattiee: region in spacetime so deformed that our
perception process and our language tell us wectdatenatter. Or simply: the matter is only a
spacetime deformation (a contraction type). Thesrseto support the Clifford’s hypothesis that
the matter is nothing more but a kind of exoticcgpaBut what about the second element of
physical reality — the energy? Following the assdimeoperties of spacetime we can easily
deduce that the energy is just the complementafgrmation (but an expansion type) to that
region we perceive as the matter. A differentiabbhe _matter and energy depends only on the
shape, the average density gradient along witbhi&éhges and the average size of deformation
subject to our detection. Einstein said: "realgymerely an illusion, albeit a very persistent one”
This few sentences are obviously not enough to theedetails of perception and spacetime
deformations concepts. For readers, who are nsfisdtwith that obscure details of mentioned
concepts, more can be found in Technical Endnat&s3j.

Evolving spacetime

Why it was so hard for scientists to accept thealrds theory? They thought that every species

exist without a change and forever as we can s&a tight now. Nowadays the same problem

concerns the matter and energy instead of biolbgicganisms. According to the modern

physics the matter and energy are quantized ise¢hse of taking only discrete and fixed values.

As we know the constants in the standard modelaofigle physics and in the cosmological

standard model are determined experimentally andheoretically. The question arises: are the

constants really constant? Let us take an example.

The fine structure constamthas several physical interpretations, inter alia:

- o is the square of the ratio of elementary chargbedlanck charge

- in QED it is the coupling constant determining tsteength of the interaction between
electrons and photons and so on...

a is one out of 25 empirical parameters in the stashanodel of particle physics. Butadsfixed
forever or just a discrete value at the moment?

The analysis of light from distant quasars has showat billions of years ago the laws of
physics have been slightly different. The resedaeem has found evidence thatvas different
at earlier times in the history of the Universe (d&e also Oklo natural reactor research [14])
Is that a “fossil” record retaining evidence of 8pacetime evolutior?

*Notice: a varyingo does not have to contradict the general relatiaitythe standard model of particle physics but
may be a proof of the spacetime evolution. Theiorad research results and its interpretation aot accepted by
all physicists and shall be discussed and confirmed

**Notice: an evolution notion is often used by phigs in the meaning of an object changing overetie.g. a
stellar evolution. The Darwin’s evolution formal @pach refers to a quite different type of changespeciation
that is the process by which new species ariseutifrcsuccessive generations (the generation notsad there is
obviously not a division of the elementary partgldt means that ancestor objects (e.g. some #orcearticles) do
not exist at the moment!



Once more before we proceed we need to take sosuenpsions regarding the evolution of
spacetime:

a) there is no fixed, not changing shape, gradientdansity spacetime regidgthe same deformed
spacetime that we perceive as elementary partitdese fields or more complex objects)

b) any spacetime deformation possesses a replicajmacay [lI]
c) the primordial spacetime before the Planck Eragsxssd a conformally flat character

Let us continue our “thought experiment”, an obagon of selected region of spacetime. This
time we start from the primordial, flat spacetinmelave observe a huge region. Let us imagine
that a huge (the Universe size) wave packet, tiagethrough that spacetime, comes. The
selected region begins to change along with esfieezetime. The evolution begins.

Notice: some scientists have proposed the waveidnnaf the Universe [15] however not useful here

Continuing the “experiment” we shall observe thats the Planck Era the spacetime has started
to expand (in average). The first to evolve wowddelipansion type regions in the spacetime that
we have named the dark energy. An average spaceemsty gradient of the dark energy is
very tiny in relation to another fundamental forcelensity gradient (and similar to the
gravitation). As the wavepacket has been travetlrgaverage expansion has been increasing so
the remaining interactions - electromagnetism, wagak strong nuclear, gravitation [I-i] - started
to emerge out of the spacetime. It might look litkeey were initially unified in a one
fundamental interaction (the GUT Era and the IndlatEra) but it was only a conformally flat
spacetimeAt the same time another objects (again in the mgaof spacetime deformations but
now a contraction type) that we have called fermjdhe dark matter, then atoms including not
stable isotopes, chemical compounds and biologiggnisms have gradually started to emerge.
The spacetime deformations have been evolvingltiegun creation of new mutations (so at the
beginning they were different than today and thestants were also different). These processes
we call natural selection. In this extended Daramnidea the common ancestor of all matter and
energy is the flat spacetime (see Fig. 1).

The observable objects have been originated dtleetepacetime deformations self-organization
(inside the Universe wavepacket). For details df-aganized critical systems that naturally
evolve without fine tuning to critical states she tnext chapter and [IV]. In the view of
Darwinism the objects, like during more familiaolagical evolution, have been “tending to”
increase _replication [ll] capacity (we assume thecess to be unconscious in the meaning the
objects are not observers). As a result of thega®the simpler (e.g. quarks, gluons) as well as
more complex structures (e.g. chemical compoundgg Iheen created. These objects have been
successfully "consuming” another objects (“compgtifor limited resources — strictly for a
volume of spacetime) or they have been subjecetayl These objects have been ingredients of
the Universe wavepacket.

Let us come back to the above mentioned idea fieafiie structure constantwas different in
the history [4][14]. As we know a proper variatimoa would imply that the objects could not
be stable. And the Darwin’s survival of the fittdpersistence of stable forms) [8], is really
special case of a more general law of survivahefdtable [9][10].




At present, we perceive the reality quantifiestause the observable objects are relativelyestabl
and not stable ones live so short that they casbBerved only in laboratory conditions.

As the constants’ values in the standard model asfighe physics and in the cosmological
standard model are set up by the spacetime deflamsatvolution (non-deterministic and non-
computable process), they must be “determined” exatally and at the moment. They are the
parameters of the current adaptation (the mantfestaf stability and effective replication of
spacetime deformations). Just like in the biololgesablution we observe certain species, which
nowadays simply exist, because they are propergptad (stable) and effective in self-
replication. We cannot calculate the fine structomastant: like we cannot calculate the species
traits or phenotypes. The Darwin’s theory doespretlict them and the fact does not mean that
the theory is not a proven scientific theory [IlI].

The futurea measurements (fossil records) will eventually sliogvpattern of the evolution. We
shall know if this is irregular, branching and/@madirectional.

Darwin started explaining his findings with an tactal selection” in contrary to a natural one.
However there is no real difference in the processelerlying artificial and natural selection.
There are trials to simulate the artificial selestiprocess [6][7]. Moreover maybe we could
think about LHC as a farm, delivering a selectivedoling of elementary particles?



The Birth of the Fundamental Particles and Forces of Nature
In the Exoansion and Codling of the Universe
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Fig. 1. Reality Evolution timeline [5]the genealogic tree modified by the publicatiathor

Notice: All the matter and energy (elementary e, chemical compounds, electromagnetic fieldsk énergy
and so on) continue the evolution timeline. As well periodic table of elements depicts an evatudpisode. The
biological life is also the continuation of thentline being the Darwinian evolution at the genkicel



The Universe and its evolution modeled as a digital computation

The digital physics’ point of view, in principles that a program for a universal computer exists
that is able to compute the evolution of univeidge computer could be a cellular automaton or
a universal Turing machine.

The loop quantum gravity (LQG) supports digital pieg assuming that the spacetime is
guantized. The theories that combine digital pts/sith loop quantum gravity are formulated
by Paola Zizzi (Computational LQG) and some otlegrgists:In the quantum computer view of
space-time at the Planck scale quantum space-tsna universal quantum computer that
guantum-evaluates recursive functions which areléiwes of Physics in their most primordial
and symbolic form. In other words, at the Planci8lsdecause of the isomorphism between a
guantum computer and quantum space-time (quantawitgy, the laws of physics are identified
with quantum functions. This is the physical sowfteomputability, and leads to the conclusion
that at the Planck scale, only computable mathesaakists. We would like to make a remark:
Deutsch says that all computer programs may berceghas symbolic representations of some
of the laws of physics, but it is not possiblentiipret the whole universe as a simulation on a
giant quantum computer because of computationalausality. We fully agree with that, and we
wish to make it clear that, in our view, quantunag@time is not a simulation but is itself a
guantum computer, and, by quantum evaluating thes laf Physics, it just computes its own
evolution [19] This is very interesting point of view andcarding to Lee Smolin (LQG) self-
organized critical systems are statistical systéimag naturally evolve without fine tuning to
critical states in which correlation functions aoale invariant [17].

My own view seems to support the view of Smolintle meaning that the universe is a
dissipative coupled system [VI] that exhibits seilffanized criticality. The structured criticality
is a property of complex systems where small everatg trigger larger events. This is a kind of
chaos where the general behavior of the systenbbeanodeled on one scale while smaller- and
larger-scale behaviors remain unpredictable. Thplgi example of that phenomenon is a pile of
sand [V].

When QM and GR are computable and deterministe uthiverse evolution (naturally evolving

self-organized critical system) is non-computalie aon-deterministic. It does not mean that
computability and determinism are related. Rogenrése proves that computability and
determinism are different things [11].

Let me try to summarize: the actual universe is matable during Lyapunov time but its
evolution is non-computable.
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Vi.

Technical endnotes

Some implications of the spacetime deformationseph

Any interaction between spacetime deformations wercgive as a force: we have named them
GRAVITATIONAL , STRONGandWEAK NUCLEAR, ELECTROMAGNETICandDARK ENERGY (in my concept this is
different type of interaction and the gravitatios only emergent from the strong). Any spacetime
deformation (a physical object) interacts (a forsith all other objects. A differentiation of foreelepends
only on the shape, the average density gradiemigaldth its changes and the average size of defiwma
subject to our detection. In brief: all interacto(forces) are only spacetime deformations witliedét

geometry
We assumed the following spacetime properties:

a) the spacetime is continuous, i.e. not perforatetitorn and has a homeomorphism property

b) the spacetime has elastic properties

c) the elastic properties of spacetime are isotropi

d) any spacetime deformation is unlimited (becatsspme extent, it deforms the entire spacetime,

due to its elastic and homeomorphism properties)
Some results of the assumptions are given below.

A spacetime deformation must not relocate itselfaadistance significantly greater than its aversige. In
the result it would cause an unlimited spacetimasig gradient (an unlimited potential energy
accumulation). That is the reason why any spacetiefermation can move only as a wave. In briefrgve
particle (spacetime deformation) movement is a wawe every particle is a wave (wave packet) andihot
only possesses a wave properties.

A gravitational wave is commonly defined as a fuation in the curvature of spacetime which propegats

a wave, traveling outward from the source. The sfae deformations concept gives quite differentomk.

In brief: every “massive” object e.g. the earthaigravitational wave itself. And the wave is natvling
outward from the source. There is no source egyEdrth is a gravitational wave orbiting the Sumnglthe
geodesics.

Copenhagenists claim that interpretations of quantuechanics where the wave function is regardeeals
have problems with EPR-type effects, since theylynmpat the laws of physics allow for influences to
propagate at speeds greater than the speed afHigistein—Podolsky—Rosen paradox refers to a thchy,
where either the measurement of a physical quairtigne system affects the measurement of a pHysica
quantity in another, spatially separated systertherdescription of reality given by a wave functismot
complete. The EPR effects are not paradoxical wiretook at the listed above properties of spacefiidg
The systems in question have never been spatigigrated as they have been entangled since tht#oorea
moment as two halves of an apple taken away.

The matter and energy do not exist as separatespaxcktime independent objects. They are only netion
describing human being’s perception of spacetimalldeformations having different geometry[2][3].

The matter and energy transformation becomes al@hnatural as the spacetime is dynamic.

Neutrino oscillations can occur only if neutrincavb mass, making it very difficult to explain usiogrrent
theories. An explanation of neutrino oscillatioasiatural using the spacetime deformations concept.

The objects we call particles (or any other objedts not have sharp (distinct) boundaries becdusg dre
spacetime dynamic deformations . They are wavegiack

An observer consists of matter and energy so ist afsspacetime deformations (a wave packet) asd al
constitutes a frame-of-reference (a coordinateesyst Only a conscious observer is able to interpiet
detections (spacetime deformations’ transformajiersating some interpretations called physicabties.
There are theories of perception, which discusgiéireeral phenomenon of biological perception ofated
reality by an observer, but without specifying jiBysical basis [2]. Within the spacetime deformadio
concept we can find a perception theory that sjgexcifs physical basis.

The phenomenon we call the spontaneous symmetakioige (however speculative) may be the result of
spacetime deformations evolution.

The study of artificial self-replicating structures machines has been taking place now for almalteh
century. Much of this work is motivated by the degb understand the fundamental information-prsiogs
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principles and algorithms involved in self-replicat, independent of their physical realization. An
understanding of these principles could prove dsefa number of ways... One of the central modeksdus
to study self-replication is that of cellular autaa (CA). CAs are dynamical systems in which sy
time are discrete [18]. The examples of existinfiveare:

1.Tierra by Tom Ray. Tierra is a virtual world,nsisting of computer programs that can undergoutiaol.
In contrast to evolutionary algorithms where fithés defined by the user, the Tierra “creaturesd@pams)
receive no such direction. Rather, they competéhfematural resources of their computerized enwirent,
namely, CPU time and memory. Since only a finiteoant of these are available, the virtual world'turel
resources are limited, as in nature, giving risecimpetition between creatures [6].

2. COSMOS by Tim Taylor. COSMOS is a derivativeTodérra and was originally designed to investigate
the evolution of differentiated, parallel (“multlidar”) programs. A program in COSMOS has a more
complex, cellular-inspired structure than its Téerrcounterpart; the genetic information is repriesbas a
binary string which is decoded to active instrugtiaising a genotype-to-phenotype mapping. This mgpp
could itself be allowed to evolve, although suclperiments have not yet been conducted. Programs mus
collect "energy tokens" from the environment ndles to run their code, so programs in COSMOS are
therefore in_ competition for energy as well as sfag.

The original Darwin’s theory for many years genedaho predictions. Now scientists can find a litlaée
evolutionary science refers to the history [12].

There are several examples of physical procesaeait described as self-organization:

- first-order phase transitions and spontaneous symmereaking (e.g. spontaneous magnetization,
crystallization, the laser, superconductivity arak8-Einstein condensation),

- second-order phase transitions associated witticatrpoints" at which the system exhibits scaleariant
structures (e.g. critical opalescence of fluidthatcritical point, percolation in random media),

- structure formation in thermodynamic systems awaynfequilibrium e.g. a star formation (the theofy o
dissipative structures of Prigogine and Hermannerak

- self-organizing dynamical systems: complex systemasle up of small, simple units connected to each
other usually exhibit self-organization (Self-orgaad criticality SOC), a general organizing privei
governing a class of dissipative coupled systerhe. dystems evolve naturally toward a critical stafiéh
no intrinsic time or length scale. the emergence¢hef self-organized critical state provides a caotina
between nonlinear dynamics, the appearance ofaali-similarity, and of 1/f noise in natural arabust
way [16]

- a model of spin network evolution motivated by thypothesis that the emergence of classical spate-ti
from a discrete microscopic dynamics may be a @génized critical process. Self-organized critical
systems are statistical systems that naturally vevabithout fine tuning to critical states in which
correlation functions are scale invariant [17].

If you drop a grain of sand on top of the pile gveecond, the pile will continue to grow in the pbaf a
cone. The general shape, size, and growth of thie ¢s easy to predict as a function of the ratetath
new sand grains are dropped, the size and shape gfains, and the number of grains in the pilee file
retains its shape because occasionally a new gfasand will trigger an avalanche which causes some
number of grains to slide down the side of the cioh@ new positions. The avalanches are chaotis It
nearly impossible to predict if the next grain ahd will cause an avalanche, where that avalandhe w
occur on the pile, how many grains of sand will ibeolved in the event, and so on. However, the
aggregate behavior of avalanches can be modeltstistly with some accuracy. For example, you can
reasonably predict the frequency of avalanche svafidifferent sizes.

Dissipative systems are dynamical systems thatlaaeacterized by some sort of "internal frictiohat
tends to contract phase space volume elementse Bipase contraction, in turn, allows such systems t
approach a subset of the space called an Attrémbmisisting of a fixed point, a periodic cycle,®trange
Attractor), as time goes to infinity. A strangerattor is an Attractor that displays sensitivityibitial
conditions. That is to say, an attractor such thiially close points become exponentially sepedain
time. This has the important consequence that whiebehavior for each initial point may be acoceisat
followed for short times, prediction of long timeshmvior of trajectories lying on strange attractors
becomes effectively impossible. Strange attracitss frequently exhibit a self-similar or fractalucture.
[20]
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