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ABSTRACT

The astronomical observations based on@usmic Distance Laddaescribe amcceleration in
the Expansiownf the Universeunlessither masduminosity theory is not correct, dris
considered that the time in which the speed giiiis measured does not remain constant and
behaves dynamically as the spatial dimensiexpandng. Thus, the relationship between both
types of coordinatepositive&negativewhich is a hypothesis of free choice, would define the
dynamics of the Univse.

Updating in a single hypothessveral alternativeosmologicawell knownmodels with
additional dimensionsKaluzd, of temporary natureNMilne), in rotational dynamicqGdde}), which
in the limit away from the Singularity, requires variable parameténsaf), all of them separately
discarded by the astronomical observatiomsgether and properly combinebyild an alternative
to the Hyperinflationand Dark Energhypothesis, which with the appropriate choice of the
coordinate relationship, is consistent with tAegpernovaTlypela observations anécamma Ray
Burst,GRB

The cosmologicd@bRequations in 50vould beundetermined, so to choose the functions that
relate them,extrahypothesis will be requireduch asconsistency with General Relativity,
Hyperbolidy, Causality, the Cosmological Principle, Conservation of-Eleagy, increase in
Entropy and consistency with astrophysical observations. Thetemlbioral formalism requires
that the speed of light depends on the relationship between temporal coteditiaat shapes the
geometry and thus thBistance Laddes affected by the transformation between proper and
coordinated time.

With multitemporality,y 62 dzf R 6S SY0OSRRSR Ay (GKS Sg@g2ftdziazy |
not as "adlendum'. Asymmetry cbhsen between the temporal coordinates that comply with the

previous "constraints”, builds a temporary "hologram" that can describe within the differential

geometry equations the dynamics in the Universe Expansion (including Initial Hyperinflation and

Current Acceleration). The formulation of the simplest hypothesis is the requirement of a conserved
quantity, and the rotational conjecture is a choice that persists degraded to obvious and direct

example, because it prescribes the observed dynamics. Thedebeoothers.

If the temporal dimensions rotate, (analogy in the abstract sense, which describes a symmetry

between temporal coordinates), on the spatial dimensions conserving the "temporal moment

which would only happen in the referred linfiinalogyin the abstract sense, which describes the
conservatiorconstrain): the Universe would be isotropic and homogeneguspace, but nain

time, always in the referred limjtcausakin expansion do not close the CTC for the masses, but for

the photons,n the referred limit; the GR would be valid away from the singularitibe speed of

light, ¢ constant with respect to thoperi A YSS Yy R (GKS 3INI GAGIGA2Y T O2y
variable with respect to theme coordinate, but they would not be thefesence for all the

observers in every moment

This is not only consistent with the observation8aeleratedexpansion, galactic rotatioryirial
speed in the clusters or the inhomogeneities of the CMB, but also predicts several observations to
be mack in very distant galaxies £22), such as: "over redshift", overabundance of metals, much
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larger stellar masses, more "Keplerian" curves, the low density of black dwarfs or GLMLT stars, the
distribution of quasarandsupermassive early black holes.

Thswill not bea demonstration of the existence of exteanporal dimensions, and less of the
rotation of the temporal plane, but an example that astronomical measurements do not univocally
demonstrate a phenomenological interpretation of Dark Energy, iataw it into an evolution

that does not have to be accelerated, but apparently accelerated by projecting on a temporary
temporal manifoldhe propertime.

It would not be conclusive to affirm that the Universe expanded by an inflaton field or a Vacuum
Erergy. It is possible, only possible, that at tBeginning theExpansion was slow and is currently
contracting gravitationally and that th€osmic Distance Ladderthe coordinate time, is different

if it is taken with respect tpropertime. For this, its only necessary that time has more than one
dimensionand thought GR equations may include then, Lambdas 5D formalism.

God moves the player, and the player moves the piece.
What god after what god, the play begins? "
(Borges).



PART I.
CONSIEENCY OF THE HYPOTHESIS.

Motivation and origin of the multitemporatdynamic hypothesis. Each stdtory is consistent in
itself, is consistent with théGR and with the stability of its evolution equations ... even the
combination of the parts is consistentlowever, each one separately has not been interpreted
consistently with the astrophysical observations.






INTRODUCTION

In Physical Reality there is a@ngle Story, but sustorieswith holes and duplicities, and each
Truth is only true within the lints of itsParadigm. In degalprocess, two dissonamarrativesare
built so that it is the best documented that is imposed and such is the social science mode. The
best description of reality is between the two narratives that are consistenbbuioudy biased

to justify themselves and depends on a third party that evaluatesdecide In the natural

sciences there are experts and themof burden passes from documentation to the consistency of
the story with respect to observation3his wee the Chssic World and a good part of
contemporary science remained those paradigméfrom pedagogy to ecology). In the
experimental sciences, logical and intuitive loses strebgitausefacts, it does not matter so

much the documentation, the interpretatiors the data- "by expets" - or the testimonies of

other authors (interpretations of the observations), but the quantification, repeatability and
forecastsfitnessabout experiments and observations.

Each Mechaniclassical, Statistical, Relativistic a@um- has itsown paradigm, its set of

explicit and implicit axioms, processes, approximations, rules, consensus, ... "ansatz"; and each
theory is consisterand incomplete within its paradigm. Th&heories of UnificationTOEimply

them negotiating a common paradigto join, Physics needs a common paradigm. As for others,
for Relativistic Mechanics it may imply renouncing what is not fundamental ,im@pbeas they

are: reversibilitydeterminism, ergodicityin the sense oBirkhoff's Theoremtime-spatial
proportionality- and tighten the stability and uniqueness of the solutions, up to extreme
conditions ¢ose to a singularity.

Only a generation ago, theosmological Constamtas a concept side considered in the

Mainstream while it was compatible with zer&rom theLanbda, [ , of Einstein taPerimutter

RiessSchmid Dak Energy the Expansion has been assumed as a linear term added to the GR,

without being implicit in thedime-spacegeometry: an addendunt'. It is possible to suppose that

the Expansion is constant, linear, comtable, ... and the Contraction complicatera system of

ten second degree differential equatigrsut there maybe other interpretations. The

observations o8andard Candlesare consistent both with the constant interpretation of the

Cosmological Codsl y S YR 6AGK AdGa GFENARIFIOES yI GdzZNBZI 0 dz
independent of the geometry.

Prior development of the Combined Story that constructs the hypothesis proposed here, with its
constraintsor condtions that complete the defition of the dReverse Dynami€stime over space

, we will agree on several precisions of the abusive language that is going to be used, because
besides the mathematical code, we will resortaimumaticalkconceptsthat strictly would not

describe physicsiits literalness (rotations, moments, speeds, ... temporal as abstract
transformations), but by analogies (one of the 4 Aristotelian veaydvalid for reasoning):

1. Dimensionality refers to a parameter spawaghere timespacedimensions are parameters
in which the valuesre in a variable coordinate ariids possible to consider more, even
that maynot be "perceptible”, for a symmetric or asymmetric dynamicsaybe as a
collapsed manifolg makes it look as geodesic collapsed at a constant value dorasie:

a force that keeps the observer confined tonanifoldand therefore unable to establish
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geometric relationships outside the trace, directly observdbtea divine observer from a
hypertime-spacein which it is embedded.

2. There are no different thories ofvariablespeedof light -VSE, distancedependent
gravitational constantSTM, vacuum energy or dynamiguintessenceFne Variable
Sructure,h 0G0 ddd AT 2 yafabla aria@ilityNohthe 3de&I Bf lightk S& | NB |
will not mean here that c is not constant in thime-spaceas a manifol8-1, but in
relation to a temporal function, whose projectiean coordinate timeis not lirearly
related.

3. ltis notdeeplyknownwhat spacds, nor time further than coordinatesbut they do have
a differentperception for us as observeasd different sign. The relationships in the
variation of dimensions preceded by positive or negative sigresa free choice of the
hypothesis: a spatial dimension can vary with respect to another spatial dimension or with
respect to another temporal dimension, or with respect to a #ioear combination of
both. Atemporal dimension caalsovary with respetto a spatial or other temporal
dimension, ... As a graphitsualization witlout pretending a strict physical meaning, in
the style of using metaphors, we will speak of "rotation of temporal dimensions" as a
description of the variation of a temporal dension, with respect to spatial dimensions.
When supposing muliemporality, the evolution of the variables of a sign with respect to
the variables of another sign, could configure a concept analogous to the Angular
Momentum, that will be ©ined TemporaMomentum, if a temporal coordinatearies
with respect to another coordinate spa¢everse dynamigs

4. ltis proposed to restrict the analysis to a time so distant fromBéginning, after the
collapse ofwhat we will calthe axial time, until the Tempal Momentum tends to zero,

1 Ré ®¢ & i P withan inverserotation of time with respect to the space that tends
to stop in an almost perfect radial expansion. By similgaityalog to the approximation of
"weak field" of the GR, we will call "wealdr later we will ®e,apparentlylogarithmic,

the approximation of the metric in a timfar awayenoughfrom the Big Bang, attending to
the limits ofSpatialAngularMomentum proposed by Hawking between#@nd 7x10’
rad/year, [L9734. The time that we perceive as obsers and that we project as a
constant to a remote pasgs we will seeywould be equivalent tgropertime inorder
degree <10%°,

Beyond an alternative interpretation t6osmic Inflatiomnd Dark Energy, although speculative,
thisframe 33 (32) thatwill be described, could also lextendedto other questions, beyond the
scope of this work:

1. Gonvergence with the quantum paradigrAn additional imaginary time dimension was
already used by Hartielawking [1968c]to describe the=eynman Storieas a collective
with some statistical distribution, with its possible formal consequences such as emergent
phenomena, phase changes, percolation,... which drives to Whe&a@/itt to an
interpretation o the Wave Function of the Universe [19674].

2. Convergence with string theories, quantum gravitationThe 6D consideration {3),
immediately collapsed to a bulk 5D, aids even more possibilities to more dimensions that
could have previously folded, (8Duititemporal is the proposal from particles physics and
also is formally adequate to investigate possible Hamilton complex algebras of 4(j) and
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8(k) dimensions, which are not abelian (irreversible). 10D, connects with theories of
guantum gravity).

Gonvergance between deterministic and entropiaradigns. The Multitemporal
Hypothesismore in the example of conservatigenstraintof the Temporal Moment

offers a natural explanation to th€ime Arow andlrreversibility: coordinates of the
temporal plane irrotation on a multispaceaxis. There isomebibliographythat

conjectures about the origin of the high initial entropy, as a consequence of the collapse
or folding of extra dimeriens.

The rotational dynamics of bodies and groujpshe Big Bang, understo@dan

asymptotic process, which by our observation position seems to us hyperinflationary, has
an origin as dinear isotropic momentuma Bang, it must contain or relate to a
mechanism of transformation of Rurstto intrinsic angular moments: all the bodies
observed in space rotate and orbit there was some kind of extrinsic moment, this
ignoredparadox would beruly ignored.

The Initial ConditionsThe hypothesis of ewation in the "3 minutes" of the Big Bang,

could be enriched with a doublar even triple multi-temporality, which in those phases
was relevant. Théme z t4 , tyj.) kK (& ), measured according to clocks of t, would
transform eons in seconds whéine additional time dimension, , was relevanfor clocks

on those momentsThe initial evolutiomsually calledig Bang, would be a boring and
slow process foobservers residerthen.

The creation of matter from energfpboShaeer published2pP014, that the rotation of a
homogeneousoseEinstein Condensafaroduces an emergent pm@menon of
concentration and intrinsic rotation according to a discrete regular lattice pattern, which
could beaninitial conjecture to explain the spontaneous formation of matter with only
using the extrinsic angular momentum.

The Dark MatterThe considration of the restricted constants in spatial homogeneity to
obseners that shareeach time makes itappear to be variable when measured in the past
with clock, rule and balancef the presentthoughthey are taken with respect to one of
thetimecoordy  6Sa> (X YR y20 ¢6AGK NBaLISOm 2
the presentand in the pastjustifiesthe approach of models of ¢ and G variables, such as
MOND,TeVesMOG,CTG,. (Milgrom, Bekenstein, MoffaEedosin,..): [19834, [198&44],
[20084a],[20094, [2009H, [2012p],[20154; [20044, [20094, [20104, [20114, [20064,
[2006H, [20064, [20074, [20074, [2008H, [2009d; [2009r]} [2014n} [20124, [20143;
[20140].
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BACKGROUND

In 1884Abbott published hig-latland in a two-dimensional spatial world for which a three
dimensional being would be "divingWlachproposed a reinterpretation of th€larkeNewton and
Leibnitz cubgwhich could be rotated in relation to absolute space #mlwater contained in jt

as it would be a manifoldyould form the characteristic curved surfage the absence of
everything else in the universe, it would be difficult to demonstrate that the cube was, in fact,
spinning and the water remained with flgeometry. If another object were introduced into this
Universe, perhaps a distant star, there would be something in relation to which the cube would be
rotated. The water inside the cube could possibly show a slight undulation andak A NJ f £
observer caold interpret its geometry as rotation. Causes may be external to the effextsould
be observed bynortal residents in the geometry itself they could identify a curvature with
respect to the exterior.

The first hypothesis of temporal multidimensality comes from the attempt to explain
precognition Dunne 1927). Bennetin 1949, to justifyFree Will of a universe withouLaplac€ a
Demon proposed a universe of six dimensiarith the three usual spatial dimensions and three
time-like dimensions, which he callgiine, eternityand hyparxis Bergsordefined anabsolute
structural time, equialent to the previougternity, different from thepropertime of Einstein. This
was updated with the questiarmakes sensehat was before the Big Bang?

Science Fiction adopted the hypothesis wistting theories begato growin dimensionsThe
Reverse Time Lodyy Snegov (1977)My idea is to leave time unidimensional during atwo
dimensional tim&. Heinlein'sThe Number of the Beas{1980) presents a stlimensional
cosmology in which there are three time dimensions, cdljédu andteh; similar to "The
Wounded Sky" by Duanegioed beginning duration and terminationin Rucker'sVare Tetralogy
metamarcians ¢ome from a sector of the cosmos in which time is-dimeensional .

In the TVseriesDoctor Whq the "break in tme" and the jump between the first and second
dimensions are repeatedly mentioned; inside its cabin the dimensions do not share the metric
with the exterior. Ininterstellara 5Dresidentcivilization, perceives two temporal dimensions and
places the protagonist in a "dimensional bubble”, which allows him to move in one of the
temporal dimensions, being the temporaoylk 32, the condition for which to modify the past,
affect instantaneously tohte same future.
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MULTIDIMENSIONAL HYPOTHESIS

The Platonic concept he Cave was updated by the theologian H. Mdre1880. C. Howard
targeted it as The Fourth Dimensidnwhen popularized the idea. At the end of the s. XiXlner
translated from Spiritism into Physics the id@ae cacept was taken by Poincaré, Helmholtz ...
and immediately Einstein translate it on tinspace TheGaussBonnetTermfrom Differential
Geometry,is nontrivial only from 5D manifals, where derivatives cancel on th&nsteinHilbert
Lagrangian

Nordstrom[1913a], [1914a], even before its detinie classical formulation, proposed a Theory of
Relativity with scalar potential in a subtirs@ace of a greater space 5D and a century later the

idea remains open, [2005b]. Kaluza proposed a cylindrical model with potential feréstia],

(which is thegeometric equivalent to the assumption that fields in 4 dimensions do not depend on
the fifth, or it is not derivable with respect to the additional coordinate, which limits the system to
15 equations). The assumptions were-ahependenceit can be interpeted physically as a

collapse, solvability, vacuum of matter in 5DA&Z 0, Rg= 0}. Since then, it has been a resource

that has derived its use to the Cosmology to the Particles Physics, with its maximum development
in the Theories of Strings. Einstdiimselfproposed formalisms in 5D, witflayer[1931b] and

years later withBergmanr{1938a].

Kasnel[1921b] announced what years later it would b@reed CampbelMagaard's Theorem

[19264a], [1963a], which opened the K&aluzaKlein reinterpretatio/ = X RS&aLIA GS GKS f AYA
success in electromagnetic and gravitational unification, (the mass of each particle depends on the
collapsed dimensions diameter and predicts units smaller than the experimental ones). From then,
multi-dimensionality has been a newent hypothesis in the description of the macrocosm, but it

has never gone beyond a secondary tool, since it does not overcome the observational phase. The
extradimensional hypothesis has perhaps been overuseds$ ex machifaalthough less than

other "dark" jokers: from the double rotational symmetry of fermions, to the problem of solar

neutrinos.

General Kithodel
Y T T 00 0o
® 910 T 1Q

Q. Q%0 6 Q%O

. N 1
Q%00 %o ( )

Being k, curvature
A, vector potencial
, es@lar potencial

Adding a dimension is a transformation tool of a parameter into a variable, breaking a symmetry
and either folding it into a scalar or adding a metric, in which case implies a distance criterion. So,
if its nature were mass or entropy, ytnave to define distance between two masses or between

two macrostates, between mass and tirapace, relationships between legs and hypotenuses, ...
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FromZaycoff there has been successive attempts in the sense of adding to the 10 degrees of

freedom of 4x4 symmetric matrices, with 6 more offered by the antisymmetric®29a].

VeblenHoffmann [19304a] initiated projective approachsuppored by Pauli, in a similar way to

what it would becalled latera 4+1defoliation so useful for computer simulations (with curvature,

1 I nozX balOFtlFNARTAy3Aé GKS | e RRrdugeaycdlldpseRIANESY a A2y 6
coordinate to a scalarParallellySchouten & van Dantzjg938b], proposed to unify

electromagnetism according to a Riemannian space shared with gravity.

Particle Physics paralleled itath until it converges together. Band [1939a] proposed a 5th

dimension as an explanation of spin in its 720° symmetry: a full hypersphere 5proibetive

geometryin 4D branes as manif@ddrom a 5D sacetime, was supported by Pais [1941a], Jordan

[1945b], Thiry [1948a] and Ludwig [1951b], with various vatiiesala®@ S OG 2 NI . I' nX MI DD
[1949b] used the resource for lsOptics Theoryupdatedmuchlater by YuAndreev [19963]

The idea wasescuedonceand agairin various perspectivesike byJonsson through decomposed

5D metric, [1951a]Q'Hara [1959a] or Vedilgevoord [1967b] for th&pirTensor Theorylo

justify they are not oberved, it was proposed the nature of the fifth dimension as-tkee

dimension, said mass [1975b),¢% 0.Later,Schmutzer reestablished th@ojective

approximation by projected algebraic entities from larger dimensPBhg-[2001b].

Parallelly, tying to understand thestrong nuclear force/eneziandegan by identifying th&uler
beta functionand found particles with spi, which begn the Strings TheoriedNambuNielsen
Susskind, elveloped the first formalisms witbxtra-dimensions and great expectations were
created, but the experiments with colliders did not confirm the predicti@®iacer4, Strings were
re-carvedrecursivelywith theories of different dimensionality, which de#med the graviton and
transformed the quantursstrong to microgravitational theoryrrom 84SupesStringsconverged in
several model40D, but again the confrontation with reality, relegated it

Mathematical consistency of the compactified KK cosmolamiethie string environment,
produce several cosmological proposals and more on vi@mwartzGreendemonstrated the
stability of the multidimensional solutions with symmetry cdrutis, [1984d]

9 variable dimensionality in time as a parameter, [1982c].

9 creation and destruction of monopolgd 983h], [1983i]

9 scalar dimensions representing entropy, [1983j], [1983k], [1987f]
9 scalar dimensions representing radiation, [1985g]

KK cosralogies nor determine geometries or geodesics artlzedimensions were supposed to
be too small, whiclimited to scalar collapsed coordinates ovet &andindirectly makes timdike
dimensions a problem for Causality, \éisser proposed an additional n@ompacted dimension
and described it as agxotic solution[1985h] A compilation for KK solutions is attached in
[1987d].

Some other solutions got photons in 4D and others a whole hierarchy of masses [1984f], [1984(],
[1985d], [1988c], [1993a], [1994]L995a], [1996b], [1998a], [1998b], [1999b], [2006¢], [2016c],
but it happens that with appropriate tuning, the result is configurable and there are solutions to
mathematical formalisms that are answers for convenience questions, sometimes oieed ¢
theories of anythingBoth in the strategy of Particle Physics, the problem of observability of folded
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dimensions, limits the results as promising beta versions in which-ditransions, always
compacted, [1997i].

To explain the Horizon Problem, Guih981b], Linde [1982¢], [1983p]and others, developed
Hyperinflationary Hypotheses. Multidimensional versions were formalized in which the
compaction of some or all of the dimensions caused the expansion of others, [1983f], [1983(],
[1984h], [1984i], [1985i],1986¢], [1987€], [1990b], [1990c], [1990d], [1990€], [1991b], [1996c],
[1999c].When exotic or extended extrdimensions start to be considered in tensors, there were
an explosion of conjectures amdsmologicatievelopments depending on dimensionglit

[1984e€], [1985b], [1985c], [1986d]19864],[1986h],[1987c], [1988b], [1994akven withcubic

and quadratic curvatures, [1986e€], [1986f], [1990f]

Kerner [1993d] changed "exotic dimension" to "brane": the observer would perceive the extra
dimension, as force that would tend to lift him perpendicularly. Successive waves of applications
on Non Kaluz&lein-NKKmodels referred as norcollapsedmultidimensionality were used in
different cosmological problems:

9 scale or dimensionality itself as dimensi¢h992¢], [1996¢€], [1993b], [2011b]
nucleosynthesis, [1992c], [1998c]

gravitational waves in 5D, [1992d], [2005c]

expansion or dilator fields of Dark Energy, [1996d], [1997]]

inertia, [2010c]

= =4 -4 -2

InrevivalSuperStringsTheoriesWitten proposed with thevi Theorythe unification of the 5
versions up to then with a sixth of Supergravity, transforming the coupling constant into a
dimension, theone-dimensional strings into twdimensional membrane®r branes and keeping

6 dimensions rolled according to the constant of couplinGatabiYau Manifoldswith infinity of
topologies of free electionyndurain1991a] proposed the proton decay as an experimental mode
of detecting a second temporal dimension, in which there is no masgdndrated.Coley [1994c]
tried to put order by classifying theompacted Classethat has been used in the theories of
Qupergravitywith TagI'  Evedh more dimensionthan 6D, were added[1992b], [2000a], [20024],
[2004d], [2006f], [2010b], [2013b], 8D, 10D, up to 2[tJ2013a], deduces concrete valuefs

mass with only suppose rotation in an additional dimension.

Cosmology and Particlén¥sics follow as before, a parallmit independentpath in the extra

dimensionality consideration and joinedtard perspectivenitiated in 1951 in the hydraulic

perturbation model of theSolitonby HeckmanrJordanFricke, successfully exported to the

Fylrfeara 2F aildloAftAde RdzS G2 RAAGANDIyOSa 2F {59
linear systems can be convergent, the-&hliton perturbation theory for rotational singularities

was develped [19879]; either naked and cosmological, [1991c], [1991d], [1992f], [1993c].

compilation of the different approaches from the Projective, Compactified or Soliton

multidimensional perspective, up to the year 1999, is attached in [1998d].

The perturbatbn approaches that were used without knowing the strength of their hyperbolicity
or convergence, were extended from the bibranes to tHeranes, building a new zoo of abstract
structures. Since 1998, the trend changed and to justify without "cylindgtalithy there are so
many dimensions as parameters we need to recover a symmetry, we do not perceive them, the
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option "bran€' no-Kaluza + ndlein, NKK, was to extend at least some of the foltletensions,
leaving others compacted [1998e]. But if there are other uncompacted dimensions, there must be
geometry, geodesics,... if they were positive, spatial, they would dislodge the orbits of the whole
Universe and if they were negative, temporaheay would close temporal orbits in CTG, iBwas
assumed that instead of being compacted, they spatial butuncoupled (completely described

by the trace), remembering the cylindricality again, to avoid again the perception problems that
made Kaluz&lein think on compactification.

The concept of geodesic implies the limitation of the observer to a finite dimensionality: the
observer cannot detach from his manifold or an ant cannot jump and inevitably has to follow a
geodesic between branch and bran@®8d]. Some authors used Fourier analysis as an
intermediate method, considering thaome ofthe additional dimension waspacelike, other
time-like and otherelselike, collapsed into scalars: mass at rest, entropy,... Different
multidimensional NKK natels have been proposed in extended branes and in collapsed branes:
[1999d], [1999€], [2000b], [2001c], [2001d], [2001€], [2001f], [2002b], [2003b], [2004€], [2015d].
Compilations of decompactified multidimensional hypotheses are included: [2005d], [2005€]
[20064], [2010d].

Multi -dimensionality doesnot meancompactification


https://en.wikipedia.org/wiki/Brane_cosmology

ROTATIONAL HYPOTHESIS

BianchiClassepreceded even the GR, proposing the categorization of anisotropic geometrie
according to their symmetry and "killing vector", which have bdeeplyinvestigated as
theoreticalhierarchicsolutions to the Einstein equations. In 19Z2rtanproposedspatial-
temporalangular momentum solutions intrinsic to the GR, whose torsion effects are well known
and have been measured, (obviously rggingdoes not imply an extrinsic angular momentum,
but the rotational hypothesis was early atltbught means iis not too original). By not detecting
asymmetries in space, asymmetric types have been discarded and since tHdmvkese has
neverrotated. However, the question ofif the Universe comes from a Big Bang, what is the
reason and the process of expandimear moment transformation to the angular momentum of
the stars?Orsaid inanother waywhy is everything in the Universe in intrinsic rotation, if it started
with a radial hypefexpansion?

The proposal of a Universe wigixplicitnon-null extrinsic agular momentumbegins onlyfew

years later withLancz0$19314. Tolman[19344 proposed a nofhomogeneous cosmology, which
later Bondi[19474, assumed to be dependent on the scaftockum[19364d], imagineal a

cylindrical solution, a thesigescued d&ter by Wright 19644. Whittakerin "Spin in the Universe"
[19454: Rotation is a universal phenomenon; the earth and all the other members of the solar
system rotate on their axes, the satelfi revolve round the planets, the planets revolve round the
Sun, and the Sun himself is a member of the galaxy or Milky Way system which revolves in a very
remarkable way. How did all these rotary motions come into being? What secures their
permanence obrings about their modifications? And what part do they play in the system of the
world?

Gamow[19464 conjectured that the answeo that question,was that the Universe itself was
spinning and te fundamental constants are variable. In 1947 Weizsacker used it for GR models
with matter in turbulent motion. Gddel[19494 [19514 published a cosmological solution to the
GR equations, homegeous, norsotropic and rotational, that had no continuitebause

involving norcausainon-geodesic curvestransforming atime-like extracoordinate intospace

like. Questionswvere thenformally expressedandthe path already drawnbut it waswithdrawn
because the lack of observations to supportihile recurrently over decades has beeaken.
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Maitra [19664 showed that norstationary rotating models without closed CTC curves were
possibleX if there is expansiorbut by then this was not a nice ansattowever, detailed
observations of the Foaalt pendulum with respetcto distant galaxies indicated values
compatible with zeroHawking[19684 tertiary: "These models could be a reasonable description
of the observed Universe, although the data is compathlg with a very low rotatioh A

turbulent onset with rotation was proposed$¥04. Later it was limited ta@ecaying rate®eyord
1014°[19874.
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Ellis[19714 statedthat it was not posdile to unfy rotation and expansion in solutions with

matter. Severalargumens against werghen pointed: energymomentum tensor with several

types of matter and radiation; or addirgg'shear", as this hypothesis d&Ruzmaikindkuzmaikin
[19681, inaugurded the analysis of the solutions with various inhomogeneous and/or anisotropic
versions From there opanisotropic models were proposed according to Bienchi Classebut
they do nottake into account the Cosmological Principl®@d24, [19714, [19784. Therefore

have only persisted for models of the first moments of the Big Bang or in the vicinity of black holes
6y SENI G2 &aAiy 3sting ik G A $1a s SNIRSMONBRGUSatHey G KA &
unappealable isotropy of the CMB limited the vorticity to at least a maximum range®f 10
rad/year. Dfferent non-isotropic modelsarguments and limitdorward and againstillustratesit

as arecursive norsolvedqguestion [1970H, [1971b],[19724, [19754, [19764, [19781, [1979a]
[1980f],[19824, [1983H, [1983d, [1983d, [19844, [1984]],[1985a], [19884, [19994], [20044,
[20091, [20144. Inhomogeneous cosmologympilationis includedn [2005a] and an specific

VSL andariable G Bianchi categorization in [2014i]

Recently proposals based on the Godel moldaVe been rescued due to their ability to apply
perturbativeanalysigo singularites:from this hypothesipoint of view,we call 'strong limit',

close to the evenhorizon of a black holélhey have also been useful in their numerical

simulation taking the axis of rotation as a coordinate for a defoliation 3+1; and for being an exact
solution inQupersymmetry and by extension Superstrings.Vaidyaproposed solutions in FR:=W

type metrics with energy in rotation, recently updatd@009e], [2014d]Obukhov 19924, for

whom gravity withWeitzenbdckgeometry is a consequence of torsiand not the other way

round, as it was considered (angular momentum gravity), transforms the stationary model into an
evolutionary onewith scale factof (t):

A0 2 OAg EA AU AU M20A AOAUAOD (3)
There is aminappealablespatial isotropythat side those perspectives as mathematical games
while we still do not explain the asymmetry of matter with resparantimatter and we derive
the answer to Partie Physicsvhich has shown experimentally the CPT symmetry. The emergent

phenomena point to the possible asymmetry in the fractal scale and in any case, the temporal
asymmetry is obviouat other scalesEntropy, [2002p].

Although spatial isometry restricts rotation, it should have left traces and any real solution should
be asymmetric with expansion over tirma,order to be able to dialogue with other paradigms of
Physics fla nonnull extrinsic angular mmentumexiss, it should perhapsaveleaved some

residual mark on the isotropy of space, which does not have to be evident, andldar

momentum may be neglectabte the magnitude orders we are talking abodibday we identify

the acceleration of Canlis by the sense of the storms of the terrestrial surface as a result of its
rotation itself, but it was neglectable for scientists until few centuries ago.

If there are astronomical clues, they are subtle. BiddBRl created some controversy because
of supposed polarizations in binary radio sources with sewengorting papersind against
[19830],[1984c], [1986h] BarrowJuskiewicSonoda 1983¢, measured the compatibility with
the isometry observed in 1.5 x #0rad / year in the CMBMeanwhik, MandzhosTel'nyuk
Adamchuk 19854, indicated a preferential orientation ia sample ofjalay clusters Faber
Dresslerdescribed it withthe expression: Axis of EVI| [1987b] TysorValdesWenk [L9904
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believed they identified ellipticity in certailaxies consistent with their rotation with respect to

a "Universal AxIs Liobtained surprisingly consistent results between 7 and 9%aotfer of

angular momentum to galaxies if the Universe rotated, affirming that the observations deducted
107 rad/year, [1997b] To calculatesuchhypothetical vorticity, NodlandRalston 19974, [1997d,
claim to haveadentified that "Universal AxIs("Maybe it was not a perfect explosion, but with a
turn of space and tim#g, with counterpapers[1997¢, [19971, [1997(], [1997h], arguingnot to be
statistically resolutive.

Thepolemic was improved claiming for asymmetry in the direction of rotation of the spiral
galaxies analyzed by Lon@®p8d: "If this asymmetry is real, this means that the universe has an
axis and a net angular momenturior the conservation of the moment, it means that the Universe
It was born turning, we cannot see ourselves from the outside, so we must assume that it rotates
with respect to other universes in a space of more dimensibai®er, SuChu [2009¢g] adjusted the

Li approach to 1®rad / year, which would imply in terms of constant coordinate time scale

metric, that from the Big Bang the Universe would only have rotated 1/3 of a turn.

According to theTegmarkOliveiraHamilton mapg$2003a] there seems to be a relative
predisposition in the quadrupole and octopalf the CMB 20044, that have keenconfirmed in
several subsequent paperg(144, [2015b], [2016a][20174. Twijillo attributed patterns of
orientation in the galaxies to thBM, [2006d. Hutsemékers argued for a certain preference in the
alignment of quasarg2014f] TheDark Flowand theGreat Attractor{2015d have been

interpreted as the gravitational influence of parallel universes, as an indication of the
accumulation of Dark Matter or as the Rotation Agligerseexplanations that compete with more
prosaic causes, such as thraction of a hypercluter in the CandleConstellation With more
precie measures on th€MB FeeneySaadeh2016H states: 'You cannot be completely sure, but
we estimate that the options for a rotation are 1 out of 121,000, which confirms the general
criteria. Safe€. Greaterdepth in the rotational hypothesis is compiled 20[17b].
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MULTATEMPORALITY HYPOTHESIS

Tolmanproposed norrotational Schwarzschitype solutions for Einstein's equations in a very
massve object with 4 spatial dimensions and 2 temporal dimensions [1984ibje [1935a]
postulated 2 temporal dimensions at the cosmological level, in an alternative context to the GR
and discaded: differentiatedatomicandcosmological timg-_ r-, (dedadting, that both ¢ and G
should be variable ast m k P=rabpublished a classification of the algebraic symmetries of the
Weyl Tensof1954a] which has been used 8pinor TheoryNP_Formalisi[1962a].Rosen
described one by one the line elements of the different NS+MT configustj@965a]. Later it

has been used imodels for multidimensional black holes (Type[RQ02d] or gravitational

waves (Type NJ1994d].Type Il were also interpreted as ndinear relationships between muiti
temporality and multispatiality, RO041, as it is the case of the present hypothesis

Gilbert [19564a] distinguished betweeatectromagnetic timendgravitational time deducting G

hMkidd ! LILI NBydfte ¢gA0K2dzi O2yaARSNAY3I GKS tSGINRO
[1967b].Syngedescribel a time-space with up to 4 temporal coordinatesd644. With not much
successColeinsistad overa 33 configuration[19774 to [20004, asAlésdid. Twotime solutions

were proposednto a4-2 configurationby Bais, -according to whom we perceive the "shadow" of

the Universe, [19961], [1997]. The idea is recurrent asBSchwarzschild models, [2001Kfom

the purely mathematical point of view, solutions have been proposed according tedtiiev

Classificatiorin 7D, 8D, 10D (4, 4-3: 52; 53; 6:2; 55; 6-4), and even all options for

multitemporal perturbations or solitons have been analyze@Dg].

The fear to the Instability of the GR eqimats and the Causality, are the conditions that will lead

to the observability of expected effects, to preserve the principles of homogeneity and isotropy,
equivalence, verifiability, conservation,... although the price is to soften the predictability as i
happens in thermodynamics, in complex systems or in the quantum and question the requirement
that the speed of light is constant: not only in all space, but in all the time coordinate, always.

For the stability of the solutions, Dorling and Tangheflegmark [1997m], reasoned by the
Anthropic Principlethat the only possible configuration isl3 since the hypothesis 3S+2T
introduces a second coordinate with negative eigenvalue and foamsa "wellposed" system of
differential equations in a "weakly hyperbolic" system and therefore, not predictable from
Cauchy's initial conditions:

Figurel
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M. Tegmark, 1997

While considering extended brands,2001m is even more restrictive and args that two

temporal dimensions are only possible in stationary models, which is the solution of elliptical
systems. On the contrary, the ultteyperbolic have divergent evolution, towards the property of
chaos that we call unpredictability, but that adthigh it is not relativistic, it is realistic. Is
predictability a requirement of reality or the slicing of the deterministic model of the GR, so that
our model can work with PDE's? Is it reasonable to use at this point the Anthropic Principle, the
umpteenth academic formulation giareidolig against Darwinism (Smolin)? The ultra
hyperbolicity can simply be a requirement of additional constraints to be determined.

The stability of multidimensional spal and scalar solutions cannot be extended directly to
temporal ones [2010f], without certain restrictions to Equivalence or Predictability, [1999f].
SakharoJj1984Kk] added the rotation and en proposed a specular Universe that has derived into
Jano Model[1995b], [2001h], [2007c], although both went on tiptoe through the problem of
distances and triangles between dimensions of different nature and ‘8igasorand others

insisted on a 2 configuration with tachyons, [1986i], [2002¢], [2002f], [2003c]. Attached is a
compilation of counterarguments [2002g] and contributions on tachyons, [2007c], [2012Db].

Such an approach obviatestiproblems of brane perception or compaction because we actually
perceiveindeedtemporal branes, [1998(], [2007f]. On the one hatathyonsclose a pathological
loop with CTCs, [1998f], [2001i], [2@f}3and present problems Causality, [2009h], [2013c], but in
return potentiates rotation solutions if there is Expansion. In another perspectivegithetom
energymodes have been opportunelyseued as a possible explanation of the Dark Energy, in its
Quintessence&ersion [2011c].

To the problem posed of the stability in the perturbative evolution of the initial conditions for
additional temporal dimensions, different authors propose constraints for the consistency of the
causal evolution by the temporal multidimensionality in mathematical solutions that converge,
[2005¢]. CraigyVeinstein, obtain strong hyperbolicity in the Gist demanding "nodocality”,

which makes isotropy a requirement for the uniqueness of the solutions, [2009i]. Adstear

prefer to suppress the temporal moments, (which would be hardly compatible with the hypothesis
analyzed here), to propose a hgiaphic model with the second temporal dimension

"thermalized"”, [2010i]Velev analyzes the limitations with the Special Relativity, [2012c].

To be comprehensible and as a practical case, among the metrics that could fulfill constraints and
also have poshkilities of being observable, there have been proposed the wave equation
propagating in a hypesurface with uniform energgnomentum tensor (becaus€ovaleskaya's
Theorem canthus be factorized by Taylor).

— — T (4)

The Cosmological Principle must be consistent with the Causality Principle, but considering this not

as a pathology, but as a constraint: CTCs that easily arise in rotatiodalsimust be opened to

prevent time travel, which forces models in nroanstant Expansion, which requires a
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constants do not break the physics, the relationshipAmstn the parameters that make up each
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dimension, must maintain a coordinate relationship between them, which only in case of being
linear, will result in absolute universal constants, such as speed of light or gravity.

The disadvantages and paradoxes @ thultitemporal hypothesis, most of them due to the
compactification point of view{1969b] have been ainedas"pathologies” and their solutions

saidto be"alternative cosmology". In a way, from a reasoning that combined the strong
Totalitarian Princig@, (Everything not forbidden is compulsprgnd multitemporality, Everett

[20M4q], proposed that everything that could happen, happens; which led to the first proposal of
the Multiverses There is not a set of multiverses, nor is it a single conjecture, but as many sets as
each theory that proposes them needs. A taxonomy has to be made by Bgi¥d. Although it

has popular success, if oy vertigo, sometimes by being contradictory depending on whether

one pathology or another is to be explained, the hypothesis has remained outside the relativistic
formal paradigm.

Pathology is a pejorative term that can also be taken as pos#tivdas limiting conditions that
restrict: define. Multitemporality has strong demands: temporal relationships cannot be linear or
closed Bona et al. [2019a] limit isotropic3 multitemporal models to decelerated evolutions to
hold the constraint of FLRW maéty the solutionsconvergence of the evolution equations; the
symmetry that is lostthe determinism;... From mathematical aesthetics to phenomenological
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positive, they can bassumed as constrainsroblems of observability, for "spadixe”
dimensions; the distances for the "elike" dimensions; an@ausality for "timelike" dimensions
[20054.

Tipler definedClosed Timdike CurvesCTC, [1974bith counterarticles because Causality,

[1994f] and paradoxes, [2002tjriedman Thorneand others, investigateis hypothetical
formation[2001j], [23e], [2004h], 2005H, [2007d, also studied as "Time Machinef2008f].

There is no need of tachyons or phantom particles and most pathologies are from the KK steady
state ansatz, that solves with Expansion of {wompacted coordinates.

Churchekakushdze [2001I] propose models of bransglitons in 32 that do not propagate
tachyons, nor phantom€ausal pathologies dissolve with open temporal cur@swarpped'

with only suppose Expansion also in tin9Q6j, [2008g],which imposes the conditionfo

relation between dimensions or constant coordinate velocity. Physical interpretation is the degree
of freedom for a nordeterministic GR (in the vicinity of singularities). In the specific case 5D, the
Ricci tensor would have the form:

v v _ N h 0 . "0 "0 : 0 . h h
v N T r h h h h h h
v w h h . h h h h (5)

A detailed compilation of the multitempol&iypotheses is attached i2(10g] and [2D10H.
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Compiling, previous pathologies and objections made to the temporal multidimensionality can be

summarized:

1. Causality. Closed curves that would not forbid the effect to condition the cause.

2. Decelerated expanasn, apparently contrary to astrophysical observations.

3. Existence of unique solution with physical sense to the GR equations.

4. AWellposedness. Different solutions for both directions of the time arrow and
convergence for the initial conditions.

5. Tachyons @erluminal particles of mass to the negative square, not supported by any
observation, and that also affect the causality when leaving the cone of light, [2008h].

6. Ghosts Particles without mass of negative energy that are not eliminated with the
conditionof transversality of thé~eynman Propagator

7. According tdString Theorieghe decay of a fermion is related to the radius of compaction

of the dimension.

In other Mechanics of Physics indeterminacy, stochastic and the forgetting of initial conditions, are
fundamental and the limitations of predictability do not make them inconsistent in their
environments, but within the relativist paradigm preserves the determinism in its ess$&u do

not playdicet. The different physical paradigms agree that not gteng is causal; although they
differ in the limitations of causeffect relationships. Beyond the softening of the conditions of
predictability to an open causality to chaos, chance and indeterminacy, open to asymmetries and
ruptures in conservation laws$ut in any case, any theory has to remain obedient to observability
and temporal anisotropyas rotation of all bodies, are observable

Multi -temporality means alway€xpansioh



TEMPORAL:3(32) BULK

The origin of this Conjecture, could be set ie thork ofNovikov¥Ne'eman [1964b], based on the
KruskalSchwarzschild solutiaf the GR equations, according to which the Big Bang of our
Universe is a naked singularity. The conjeetof awhite holeresulting from a black hole of

another Universe of more dimensions, has been recurrent since then [1991e]. It would not be a
continuous function, but dependent on accretion evergy.simulating the death of a 4D star,

Smolin Poplawski, Afshordi and others [2010e], [2016d], they interpret the Big Bang as the matter
expelled in its collapse, as a thrdamensionabranearoundthe event horizon, that expanded

very slowly. A more recent approach suggests a holographic interpretation of a hyperspace
universe (of 4 or more spatial dimensions), in which the event horizon of a black hole would be a
3D obiject.

To be inactive, withouabsorption of matter, charge, mass and energy, there would be conserved
quantities with dependent values on the collapsed event; but if it is active, it would be information
transfer, charge, angular momentum and mass, and therefore acquiring charge,enasgy in

the form of rotation and entropy (which returns us to a Dark Energy that comes from the
Singularity). In such a conjecture of the process,Hb&graphic Hypothesisnderstand that if

the entropy depends on the hypersurface of the Event Horizon and not on the volume, the
information would lose a dimension.

Rescuing Hawking's holographic descriptiave ‘tould live in a-Brane, which is the border of a 5
dimensional regioh With Penrose both demonstrated that if there isBrapped Surfagehere

will be a singularity in a finite time; though the Energy is not conserved; the Causality is not

LINB a SNIISR GGR itselfisiviolated B alimikaton, they concluded the first. If axial
symmetry and Expansion, Causality, Isotropy and Homogeneity are imposed, it will be necessary to
define linear relationships between the spatial and temporal dimensiodis, whichcloses the

causal curves CTC and easily concludes in stationary models without Cosmological Constant and
disobedient to the Causality Principle.

Temporal expansion requires Expansion and then, if one assumegenutidrality, the
hypothesis of thereldt 2 Yy A KAL) 6 S 6SSy GAYS O22NRAYyIFGSa G FyR
rotation will conclude in a-3 configuration), must necessarily be nlimear and open: in the

example developed here, graphically opens a CTC to spiral. Temporal plane is stractoreihg

to tr, expansive timgta, cyclctime. By requiring orthogonalityno cross terms it transforms
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as reference of its constant evolati for us as observers:

Figure 2
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In each temporal coordinate of the temporal plane, without this being no more than a graphic
description by analogy: expansive and cyclic time, (in ADM jargon: lapse and shear), the spatial
coordinate would be representély the perpendicular to the described temporal plane, in spatial
symmetry R(x), this being its degree of freedom of movement.

The multitemporality limited by the Cosmological and Causal Principles necessarily distinguish

proper timefrom coordinated time If open causality curves are imposed, the coordinate
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inverse dynamic in which, not being this linear relation, keep metric and coordinate relations of
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of time, but not with respect both timesoordinates

The Hubble rotation tensor of such Inverse Dynamics represents a temporal expansion to which an
antisymmetric tensr and a possible symmetric displacement tensor of zero trace would be added:

( (M 9 A (6)

Being - »i=-.i rthe antisymmetric tensor representing the rotation

i i sthe symmetric tensor representing the shear

“» n< 0.1H as an experimental value in distant clusters

Observations on the movement aéthnt galaxies limit the shear <0.4H

which supports the 4D Cosmological Principtsstant constants but

allows some margin, even for not ruling out alternative relativistic models

as conformed evolutions of the initial formulations of Brxnske,

[1961a],in which it was alreadiaken as simplification in the weak limit
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The Narrative that completes this hypothesis is constructed from the combination of the afore
mentioned subnarratives, all intertwined in an interdependent kmabjch are only compatible
with the observations, if one leads inevitably to the othévlare dimensions means more
equations, which require more symmetries to determine the system and symmetries can be
expressed as Conservation Laws. So, Metiporality needs to add further assumptions of
conserved quantities related with the relation between time coordinates t.&

Expansion, Causality, Mutémporality, Variability of the fundamental constants and Dynamics of
the temporal coordinates with respect to the spatial oraes together in conditions far from the
singularity with Conservation Laws and the Cosmolo@idatiple; or they are separately
inconsistent with the observations.

For theGddel Univers¢o be isotropic and causal, it must be expansive, it must be

multidimensional in time and the desdtives of time coordinates with respect to space cannot be
linear. The spatial coordinates will be ergodic to each other, but the temporal ones cannot be,
when imposing Causality and given that the astrophysical distances from which the Acceleration of
the Universe Expansion has been deduced, are measured ityéiglg. Time in constant

expansionO R _ )} wiokild induce distances different from those that are inferred from assuming
that time advances at a constant speedit- of one second per second (whiis no longer

necessary, if there are tirdée extra dimensions).
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measuringwithresp@@ G2 G FyR y2i NBaALISOL G2 . oddd | YR
T 2 NJ kb and D Herelwe will try to analyze what conditions the "graph scale" that implies a
hypothesis of Inverse Dynamics, on which we draw the relativistic conbasdata does not

necessarily imply that the Universe expands rapidly. If there is an alternative, it should be

compatible with observations that may be interpreted as indications that in the macroscale it is
possible to take other references of distances.

The third temporal coordinate would collapse almost immediately in this model and does not
represent a substantial change in a development of the frame for 5 dimensions: 3S +-2TTor 3
discard the Gédel modefilk[1970c], formally demonstrated that the 5D rotational models
presented density instability when perturbing along the axial axis, but stabilized in the
LISNLISY RA Odzf | NJ LJX I ayid tim® WouNBeluhstale2ayidivouicbocerat®liR - d
the vicinity of a disk, folding into a small and constant valemoral thickness Analogously to
galaxies or planetary systems, it would concentrate tgpace in a temporal plane orthogonal to
the axis: it would collapse and lose a dirmiem. Specifically 6D theories are detailed in [1985€].

The observation of th&ime Arrowas a time anisotropy, points to the idea that it would make

sense that in a spatially isotropic and homogeneous universe, the dimensions added to the model
are negatve -temporal at the cost of admitting the possibility of inverse dynamics in temporary
coordinates: time respect to spacéhe research group in which this work is presented, [2019a],

has shown that a twalimensional temporal universe, with limitationssgmmetries and globally
decelerated dynamics, would maintain in each temporary manifold a FLRW metric.

The example of transformation between temporal coordinates, which is graphically similar to a
rotation in the temporal plane, will require not one, biwto extra dimensions, to be completely
interchangeable from dynamics of space with respect to time to an inverse dynamics of time with
respect to space. Supposing a centrifugal naturetefgoral angular momenturfanalogous to
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AT


https://en.wikipedia.org/wiki/Joseph_Silk

the rotational effect on tle masses of air that has the Earth's rotation in the atmosphere, it should
have measurable repercussions in the Universe). The collapse of a temporal axial coordinate into a
disk would concentrate entropy and information, [1995c].

CampbeHMaagards Theoren describes that any-dimensional brane pseudRiemann, is locally
embedded in a 5D Rieftat spaceya pseudeEuclidean spacand supports the 4D solutions of
the GR, [20050]. Corollaries of the theorem, point to the generalization N + 1 with respe¢t t
and considered in cascade: NS + MT -®,Nvith respect to NS + MT + 1 and NS + MT + 2;
demonstrating that all 4D solutions to the Einstein equations can be completely embedded
between a minimum of 6D and a maximum of 10D, of the parameter space ravatiable
constants, [1997k].

6t ¢ O —— (7)

Between 6 and 10D, there is room for the parameterization of 3 other collapsed scalar constants
to a flat and empty configuration (assumings& 0 in the tenth). A priori, the coordinate

relationship between parameters nde scalascalar (compacted), scatgectortensor (mixed),

or fully noncompacted tensotensor (geometric, at least 6D in this initial proposal); and in any
case it may or may not be arbitrary, from chaotic to linear, and in some dimensional valoe up t
10D, to become constant or null, [2008e].
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The collapse of a dimension, or the dimensions that in the Séiefiterature are identified as
folded or compacted, such as thaial time the mass at restpressurep,, density” &xpansion
energy 20MNhtropyS,... measures a thickness. In the particular ca®gtBe curvature scalar
admits both ¢ +++, +and €, +++-). To compactify, its thickness value would depend on the size
of the dimension gI' % .

Y — Q@ Qi Q Qj ©)

hyOS GKS FTEAFIfT RAYSyarzy actonditamp&al dnhessioat f 1 LJA SR X
persists,- , forces to define a relationship with the other coordinates in the matrix that describes

the geometry of the manifolds... and the solution of the linear coordinate relationshipagit,-

diagonal, in which the piper time is equal to the coordinate times incompatible with the

temporal rotation: except if when taking the "second temporary collapse"” as a "temporary shift",

it tends to zero and the rotation is considered negligible, which is different to bebeathuse

according to the conditions of evolution, at some time in the past it must have been relevant, and

that is precisely what we may be measuring in the brightness of the supernovas la and GRB.

The present Hypothesis proposes the analogy of a univdraeleast 6 extended dimensions,
crushed almost immediately to collapse in a temporal plane and postulated from an existence
represented in its beginning by 5, but limited to 4 when gradually collapsing for the second time a
temporal dimension, in a merdeliberate and progressive way, when it moves far away in the

time from the Singularity event, and it is analyzed by observers with conceptual capacity of
representation in 3 dimensions, on a 2D paper, [2006h].



A circle orbits on a point, a sphere onais, a hypersphere of 4 dimensions, on a plane at 720°,

and if it has 5 dimensions on a 3D volume. Point, axis, plane and volume are necessarily still, when
turning over them and they are isotropic as axis, but not for expansion coordinates with the
asymnetric temporal dimensions. The spattaeimporal dynamics describes the relationships

between spatial coordinates with respect to temporal coordinates, but a temgspatial inverted
dynamics would also be possible.

For didactic purposes, it has been rélaty common in the scientific literature to propose options
in which the spatial dimensions are reduced from 3 to 1, leaving a descriptive "toy model" 1S + 2T:
[1994¢€], [20019], [2002c].
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For the particular case D = 5, to which this exampledsceed, by calling the second temporal
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Thus, in order to specify the rotational example, a temporal evolution with respect to sphdew

proposed, which will naturally lead to the successive collapse of the fith dimension, perhaps

observable, of the added temporal dimensiod _ 604X .0 [Ih G® ¢KSys> (GKS 0221
RAFFSNBYGUZ o6dzi G BB - dintainigNi abserfabldldifferbi@eypeihdpsS . SIA Y
after the CMB, which would increase in the look back time (LBT):

1. First Temporal CollapsH we considered a 6D model8or 42), a metatime-space in
temporary rotation would "crush” on a flat disk-83, 3%eing the symmetrical
dimensions at the axis and the 2T asymmetrical evolving on a temporal plane. Analogous
to the plane of rotation of the Solar System or the Milky Way: it loses a spatial dimension,
(it does not cancel it, but it takes a constant thieks and makes it very close to the
Singularity).

2. Second Temporal Collapsecould be described by a history or trajectory according to a
time-like spiral. Didactically simplifying a single spatial isotropic dimension, as the axis on
which a particle rottes in a plane of two temporal anisotropic dimensighs _ 6 4 = . 0 @
Limiting the uniqueness of the dynamic system, the spiral modelling prevents the crossing
of trajectories except in a fixed point or asymptotic naked singularity, with which the
Expansion atslimits the chronology in what has been coirigldck Univers§2005f],
justifies that ¢ cannot be exceeded and avoids the objection of the Causality of the
dynamics by not closing thergorary curves, CTC.


https://en.wikipedia.org/wiki/Growing_block_universe

It can be striking to assume mutémporality 33, to immediately evolve it in two successive steps

next to the Big Bang, to-B and remain the same that we have in standard cosmologies, but it will

be seen later that the consequencefssuch evolution would leave an imprint in the chronology,

GKSY 0ST2NB y2¢ || RlIeéa GKIG G BH - 020K O22NRAY
astronomically measurable.

With certain symmetries, Bona demonstrated that a bulR @ould preserve IERW metric in a
non-accelerated Universe (we will see that Acceleration is one of the possible interpretations of
the astrophysical data), [2019a].

Relation between twotime coordinatesis always notlinear!



VARIABILITR'YPOTHESIS

In 1784 Michell sent a letter to theRoyal Societgntitled "On the means of discovering the

distance and magnitude of the fixed stars, in consequence of the diminution of the velocity of their
light, in case such ardinution should be found to take place in any of them, and such other data
should be procured from observations, as would be necessary for that purpose.

To explain supposed anomalies in the curvature of the light by the mass of the Sun with respect to
the forecasts of the GRvhich was later attributed to other causes of solar hydrodynamics on the
surface, Jordan proposed the first version of the scakarsor theory [1938d]Dirac [1937a],
wMpoy OB [Eis asdurnad fat te ldws of Nature have ajw been the same as néwhus he
questioned the constancy of GNH, and following mucidiscussed reasoning about his
conjecture aboutargeNumbers he proposed it inversely proportional to timéhandrasekhar
[1937b] and much later Gamow [1967d] took the proposal serio&shnsDicke developed a
cosmology with variable G, [1957a)p dated on [2009k] HoyleNarlikar, [1964d], proposed G as

a function of densityShlyakhteiopposed to such possibility, [1976dhd startanalyzing the
radioactivity of theOklosite, asTeller[1984b] orZwickyhimself supportedA compilation of the
controvesy is attached in [1981c].

Even without rotation, under isotropic conditions, the variability of the constants can be a
consequence of the scalar multidimensionality930d: such is thecase orSiperstringTheories
However, there has not been furthekperimental evidence comparing frequencies in atomic
clocks, nor observational decreases in the rotation speeds of the orbital decays (LLR, with mirrors
on the Moon), nor of temperature increase (if the luminosity depends on G, a few hundred years
ago thetemperature of the oceans would have been boiling). The controversy remains unsolved
[1974a], [1977Db], [1985K], [1987h], [19964], [2006I], [2007i]. From s@iledata, Lamoreaux
Torgerson, [2004m], deduced for almost 2 billion years ago, a value |G f/Gbgarts in 18

with margin of error of 20%. If such a variation of the constants existed, it would be subtle,
[2003h].

When the conservation of isotropy and homogeneity is imposed, variability of ¢ and G reappear as

an alternative to the explanatioof Guth[1981b], orLind& @mdpy H S8 X Pldemi KS | 2 NRA |
Petit proposed with variable light velocity as an alternative, [1988f], [1P88§88h], [19893]

[1989d] Cosmologies without fundamental constants solve ftheizon Problen[1993f], [2002k],
[2003p],[2012(q],but they inevitably require muliimensionalityin a loopwith constants

variabilty, redefining them as coordinates

9 Variable gravitational constant, G, [1988{]996i],[2016€]

9 Variable cosmological constant, or variableHubble Constanttb, [1990j],[1992¢],
[1995d],[2014m],[2016f]

9 VariableFine Structure Constasit, [1988i],[1998n],[1999j], [2001n], [20010], [2001p],
[2004K], [20041], [2005j], [2009j]

1 Variable Speed of Light, VSL, [1998h], [1999h], [1999199K], [2000d], [2000e[2000f],
[2003f], [2003g], [2004i], [2004], [2005i], [2006k], [2007h], [2008i]

The constany of ¢, G,bE h 3 KX ddd Aa F2NI Fff 2N F2NJ y2yS 27
[2003f], [2014g]A compilation of the different approximations to the variability of the constants
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is attached in [2002m]. A compilation in divulgative book formdtlafjueijqg is attached in
[2003i] and mean while the controversy follows in the next years up to our days.

G can only be decreasing if the Universe is in a decreasing expansion, which is congistéet wi
same requirement from the muliemporal hypothesis. Since the first versions of string theories,
the dilaton mass depends on the radius of the compacted ilse dimension, in which its
dynamicpromotes the Planck Mass to be variabla, Bind consequently also to G. From Statistical
Mechanics, some proposals of gravity as an emergent phenomenon also leads to a variable G,
[2017c].

FromCavendistio E6tvds therehas beerrecurrent interest in measuring the equivalence
between gravitational mass and inertial mass to ever smaller precision. Both to verify fyrtfadsi
Gonformal Hypothesis as well as quantum gravityhere are groups in Russia, New Zealand,
Germany and the US#ompetingto measure Go a higher precisionand they do so in enge of
between-0.1% and +0,7%ifferent methods are by effects on the celestial and stellar dynamics,
in the reflection of radio signals on Venus and Mercury, in luminosity, in the rotation of binary
pulsars, in thevariability of theHubble constantif G is variable, it is at a level below 1% in the last
billion years- |G /G| <(10**-10?) annuad, or compatible with zero. Not only the precision of
thosemeasures of G in Oklbeyond al% in the last billion years, are compatible with zero on the
astronomical scale, but there must bather theoretical precautions,Z001q. In 2015¢],
measurements are collected according to 13 different groups on different dates:
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Following the aforementioned "scalarizah" of the additional dimensions for NKK solutions,
Gonformal models began to proliferate1P90H especiallyat the astronomicakcale Milgrom,

(MOND [19834, [19844, [2008a],[20094, [20094, [2012p], [20154a], with its relativistic

extension Bekenstein(TeVe$[2004a], [2009c], [2010a], [20114Joffat, [2006a], [2006b],
[2006c¢],[2007a], [2007b], [2008b], [2009dR009r],[2014n],(MOG /STV( and Fedosin20124,
[20144, (CTG. There is a hudgeariety ofpostnewtoniangheorieswith variable G2014b], to

explain the anomalies in the rotational velocities of the galaxies and viral velocities of the clusters
[2010f, [2011d, [2013d], [2016q], [2017d. MOG fas even been used for black hole simulations,
[20140], [2015k]The references are too extensiwdespiteits minority andthey represent a solid
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alternative to the Dark" and 'Inflationary" hypotheses[2005Kk],[2009I],[20114, [2012d],
[2016h]

Similary |c'/c| is limitedboth by observationaimeasurements and theoretical precautions
[2007]], and they are compatible with its invariability up to error margins of 3:2 per year.
Measuring the speed of a laser in its round trip to the Moon since 19@0nwhey left a reflecting
mirror on its surface, Sanejouan@009m, claims a decrease of up to 3 cm/ggaty, consistent
with the previous limit, to which other authors reply that it may be due to the change in the
semimajor axis of the orbit (ireturn, hereplicates with ephemeris of historical eclipses that do
not show this effect).

If G variable, the Pland#assMn is also variable, as it was intended when definingdhaton

[19721, hypothetical particle associated with a scalar field of thdtidmensional theories else

like. Kaluza & Klein related the coupling constant with the gravitational constant according to the
inverse of the radius squared of the extra dimensash h  2ftholyk if G is variable, so must

be any collapsed thkness.

Bekenstein questioned the Fine Structure Constant[1982f].It is beentried to verify this
hypothesis through the constancy of thée Sructure Constant-color spectrunt with data from
DEEP2xperiment[2005l, compatible with Grom Z =0.7-0.9.Between 1997 and 2011, several
controversial analyzes have been published on the absorption of photomsduasars by metal
atoms in gas clouds, which suggests that the effect exists, altheughght that it would only be
evident for high Z'sh m Kk m 1-pvehichcariously ig1 the same order of inhomogeneity in the

CMB, and also with indications of laterality, by varying differently according to the direatithre
skyin which it is measwd. There are doubts about the effects of powder diffraction and there are
manypapers and countepapers [1998], [1998], [2000d, [2000H, [20011, [2002], [2003]],

[2003K, [2005n], [20111, [20114g, [2014], [2015f, [20174.

Anticipating the retun of exile from the Cosmological Constant, possible minimum valaes
proposed despite being compatible with zef©984l],[1987i], [1987]], [1988I1][1988k], [1989b],
[1990i], [1992h]]1996j],[2001s], [2012¢], [2012fThe secoinedHidden Princigproposes that

OGAny measurement that is sufficiently close to zero or, @maust be zero or orge but thanks to

not being taken as a principle but for prejudice, gravitational waves have been detected, the mass
of the neutrinos measured or confirmed ti@smological Constant itselilith the evidences of
RiessPerlmutterand Schmidt, [1998K, [1999l] [2003l, [20041, its existence was confirmed,

Ff 0K2dZAK y2d Ada SFENRFOATAGEY YR LINI 2F GKS
time-dependent, R008], [2008k], [20134d, mainlyto give consistency to the cqmtational
Y2RSta 27F DI f | -Gadabl@nulbdinérSianal aypothedesSare diversified in the
"Extended Inflation Models" family, which Ponce de Leon, classifies in 8 scalar and factorizable
types,[1998m], [2002n], [2003m], [2008IDnce agairas in the rest of the sutarrativesused up

to now, a compilation is attacheal areport format of the published investigations, [2015g]

Multi -temporality necessarily meansariability of fundamental constants!

(@]
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FRANKESTBHYPOTHESES

Such a combiation was early an&oserapplied multidimensionality to gravitational waves
rotating cylindrically in a spacetime45[1954b], [1973b]Multidimensionality and variability of the
speed of lighand Dynamic Cosmological Constaaiso hadbeen combinedn the scientific
literature: [1983m], [1984m][2000], [2001t] In the following 20 years there was a profusion of
proposals from 5 to 10D, multitemporal te%[1963b].Less frequenbut still,isto join rotation,
multidimensionality, variability of the constants, at the same titmethis context, the combination
of the previous groups of partial substories is formalized ffeampbell's Theorefa compilation

is attached in [2000i]).

Edmonds propsed a 5D cosmological solution in rotatiot®q4c]. Andrianapoli 1999 and
Reboucgas,1994], [19991, propose rotational (4=5D) modelsadding expansiorthat we could
callon their authors' backsEinsteinKaluzaGodeiDirac Multidimensiond&Godelmodelsare
characterized by itanisotropy and/or the transformation of constants into variablg982g],
[1983n], [1987K], [1997]19990],[2000k],[2012h],[20131.

Supported by the practical successes of the Numerical Relativity, combined sobftinodi-
temporality, rotation and variability of constantsave been rescuetb be usedcloseto the

"strong limit', ashypotheses that are currently valid fgalactic genesis around maero
singularities, [1986Kk]; stellar black hol¢985I],[19861],[19871],[1988n], [1995f][1999p],
[19990],[2007k];even with variable constants, [2001v], [2002n], (while other deny the possibility,
[2003n]);wormholes, [1993g], [2001u], [2009rgnd perturbative models such as dilatens

solitons [1995¢], [2006m]

The next step should be the application of thist verynew strategy to the proximity of adked
Singularity, and the only one whopessibleexistence we know is the Big Bang. When passing it
from the gravitational environment of a great mass of attractitb a cosmological event of a

great repulsion, one would have to question the Cosmological Principle, and even the GR itself,
unless the additional dimensions are templnaith different possible hypotheses that displace

the anisotropy at the timg(beyond its Horizon of Events, the sign of the dimensions can change,
so that in that limit, it is natural to suppo$eversiondn the spatiattemporal dimensional nature),
[1996K.

Wesson, 2002d, withanorO2 YLJI OG &4SO2y R GSYLIR Nlekporetid Sy aA 2y >
solution:

nm A3 —A0 Azz zA ra (11)
Raeymaekers2P11H, adding the rotation, although stationarwithout expansionand with
constants, in a "toy" version-2, proposes a metrias

AO Am CAO ¢GC AAADO ¢ AC (12)
Thus, so much documentary effort éonfirm that the proposal to transfer these multitemporal
rotational approache$rom the dressed singularities, in which they are used with certagidagy,

to the naked singularities, is natnovely. A hypothesis solidly documentég parts such as the
one presented here, while lacking a story consisting of the Primordial Singularity, is even so
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unoriginal and outdated, as the imposition of comsiits or conditions of a metric restricted by
Isotropy, Sability, Causality,Gonservation Laocalityand Chronology(to preserve a unique time
trajectory, [1992i], [20040])

In this line, here the electricity is replacegd Shelleys novelwhichwas collected from the

lightning in a storm to give life to a set sewn of dead parts, by a unignsistentstory-telling, in

GKAOK Al RSRdz0Sa I Reéyl YAO Y 2ERSdinofaéotaliohdlLINRE EA Y I (A 2
model-Gddel, in 5 dimensionsKaluza, at least two of them tempoiaMilne-, with variable

constants-Dirac and compatible with the observabilitySided naratives, esurrect together ira

hypotheses by combination of discarded theories, with the glue of laws of conservation, adding

the multi-temporality next to the singularities to export the model to the Big Bang.

In fact for the academic consensus, homogity and isotropy, the own validity of the GR, #ign
of the dimensions, the variability of the constants or the conservation of the energy, aresdoubt
the vicinity of a singularity like the black holes or the Big Bang; and it is often stated sahin
extreme conditionsthere are no laws of physicéesthere are, but we still do not know them.

Constant variabilitycan be an alternative to Multiverseszosmic Inflation Dark Matter and
Energy!
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LAMBDAGEOMETRIZATION

It is often argued against uitidimensionality: if there are more dimensions, why do not we
perceive them? What observation or experiment supports such a hypothesis? The ants live in a
brane, 21, because they cannot jump like spiders do, who believe they live like us in a holegraphi
brane 31. Assuming that his walk on a flat spacetime is inertial, the ant will measure a z
coordinate as work, an additional dimension for its scope of Equivalence, which he does not
perceive as the degree of freedottime spider does but as the amounof calories needed to

climb a hill with respect to walking on a plane. A geodesic bridge of ants that joined two branches
would be a flat space for them but a catenary in space D+1, for the spider. An observer in an
elevator or a crazy ant climbing a séoghat formulated a 4D GR, would takgs& O, but G+« n @
The spider would do the same with one more dimension.

The limitation in the dimensional perception oHmlographic Universis implicit in a level as
fundamental as Geometry itself and from therppective of this hypothesis, it is precisely the
concept of embedded dimensions, which describesWeak Equivalence Principlee perceive

the movement by the geodesic in an indistinguishable way to the gravitational mass (geodesic
observers, Euleobjective or subjective), but conditioned to be limited by the cross terms of the
matrix that describe geometry. We perceive the time in geodesic way by a squished two
dimensional temporal brane and we perceive it as directional because it is in asymmetrical
expansion. We do not remember the future and the argumehtHere are more dimensions, why
do not we perceive themi?loes not make sense, because we do it: as variable parameters that
express the potential energy, the entropy or the Time Arrow.

A multidmensional hypothesis increase the size of the differential equations system and though

either urderdetermine the solution or either need more constrainExtending the Friedmann

models to 5D, either the Energflomentum Tensor is replaced bycanformed dinensiorelse

like, equivalent to a variable parameter of the mass and an empty de Sitter configuration is

assumed in a greater dimensionality; or a hypothesis with ligatures that define the relation

between time coordinates is defined. In this work we hapéed for the second option and an

example has been developed in which the constraint is the conservation of a specific quantity,
coinedTemporal Momentumwhich represents the area swept by the orbital trajectory of the

properi AYSE _60X.0d ¢KSNB O2dZ R 6S 20KSNJ Y2NB Ay idzA
will see later, that the observed astrophysical data are reproduced.

Toembed the evolution of the expansion in the differential geomeisythe evolution of the

contraction, a multitemporalmodel requires additionatonstraintsandas we already knowyon-

linearly relategwithi KS I RRSR (SYLR2NIt O22NRAYIGST . ® DSYySN
of the line element of the tempotgplanewhich represents thoseonceptson a timespace3S+2T,

or 3-2, with orthogonality, temporal symmetry argdill without definedconstraints that

determined thenon-linear relation between time coordinatesvould be of the form:

A3 L&k A . GF AO 2 &k 1V AGAQD (13)
The method will be to arrange these conditions for a 82, Universe withconstraintsthat

defines the inverse dynamiotational hypothesis, proposed as a law of conservation, and
therefore asymmetric and nechomogeneousn its origin andend, in approximation far away



from the Singularity-with a negligible rotation rate With appropriate symmetrieshe solution
compatible with the homogeneity and isotropy of the FLRW, although for CTCs to be opened with
anisotropyand expansionn the temporal plane. The starting hypothesis would be a metrah

that N6 G = . 9 the sfand@rd line element would be folded canceling the-d@gonal terms

and relating the temporal coordinates as inverse evolution:
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From Superstring Theory, a Universe described iyf B collapsed dimensions, is equivalent to its

dualUniverse described by 1/Rlength by width. Similarly, dimensional collapse camplgsically

interpreted from a multitemporal metric,i/Ti, asdual from a rotation Why proposesucha more

complicated metric and apply it in itgvéak limit', to simplifyat the same 4D projection by
AYONBFaAy3a woilz. 03 gniove@vay flom thé Sindeladtyas vl as sagiry al & Ay 3
"approaching a singularitym k w 61 = - 0

In the process that takes us from an asymmetric configuraticmprojectedFLRW metric, we will

see that what changes is the scale of the axes on which the same-lgpatime-like reference

systemis drawn,0 0 (i = - OR _R_{ BEmg@ble to choose a coordinate system such that the
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that represents the evolutionfahe temporary anisotropic variables, conserving a quantity of

rotation.

w»
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Expansion factort —-p C T * €engQ T e E
—+I—t p ® (15)
Ligth Distance: > G O € p o E (16)

"A priori" the chosen example of a tim@versed dynamiconserving the energgnassmay be
counterintuitive, everwith the simplest symmetry model that can be drawn: a hypersphere
1S+2T, 2, in which the spatial coordinatese the axisoverthe temporal coodinates rotate. For
simplicity at the cost of being physically arguable in its nomenclateaneporal momenum-?,the
proposal igo consider in this introduction, the following hypothesis:

A Universe with nomull extrinsic Temporary Moment, in which themisotropicvectors on
temporal dimensions rotate @erthe isotropiccoordinates in a timespaceof at least six
dimensions, with the sameroperspeed and different coordinate speed of the light measured by
all the observers, each with its ruleclockand balance constansin space and variable in time
according to the speed of rotation and keeping the Temporal Momant

An alternative 5D metric, which may be useful in thggh energy scalewho knows if even

before the Transparenayr beyond the Evet Horizon, is simplified in theweak limit' on a

spherical hypersurface by rotating axisymmettigover a spatial volume & dimensions (1

isotropic in this simplified visualization), and maintains the local value of c coordinate and absolute
equivaknt, provided that rulesclocksand balancs, are useful only fdocal observers: the
LINEP2SOGA2Y _6G2X.-0 Ih o



A local observer does not measwith the Mercator projecton a distance in the Sahara with the

same rule as in Greenland. To be consistent justithe size of the rulenay change, but also the

scale If the Tuareg uses his Mercatarle to size Eskimos, there will be an erfbine metric ruler

of space behaves in its coordinate expansion, identically to the metric rule of time or clock. In such
ReEYylFIYAOaAZ o0& (GKS YSOUNARO LINPLISNI & 2F @Qeigtaell yOe 27
O22NRAYIGS aLISSR 2F GKS fAIKG 0022NRAYFGS RA&lGLY
to coincide with theproper speedof light (metric disaince vpropertime dx/dt).

Because of the limitations of reductionism itself as a strategithar the verification of thefull set

of conjectures of Einstein, Godel, Kaluza, Milne, Dirac and Novikov, implies the authenticity of
each one separately; ndine nonverification of each one separately, nullifies the possibility of its
joint verification. In any simulation, and theesarealways simula@, the arbitrariness of the
constants represents the distance between the model and reality, So a geonietoiy with
variable constants and irreversibility, at least aesthetically, is worthy of being deveglagted
because only that reasoiWhether they are or not and why constants are constant is one of the
most interesting questions that can be askédnstein).

Rotationis an additional hypothesis to determine an underdeterminddulti -temporal system
but Multi-temporality do not implies rotation!


https://en.wikipedia.org/wiki/Mercator_projection

PART II.

DEVELOPMENT OF A CONSERVATIVE HYPOTHESIS FRUM RDRALITAND
VERIFICATION WITH ASTROHICAL AND COSMOLOGICAL OBSERVATIONS.

Reformulation of thehypothesistaking as a starting point the multtemporality, to combine the
previoussubnarrativesin an approximation in the "weak limit; that prescribes the observed
dynamics and that resultd be equivalent to theparticular caseof the rotational postulate.






HYPOTHESIS

Rotation needs Multtemporality, but MultiTemporality do not necessarily needs a rotational
symmetry and more than this, it is more generic and it do not need constats tondamentally
variable but only apparently variable. With this perspective swift, rotation will play the role of
symmetry example postulat&estart again the Conjecture substituting the rotational paoiha
black hole from another bigger dimensionilderse,that forces the multtemporality, for the
multi-temporality in a bulk 2, without white hole, without rotation and therefore without
choosing specific relation between time coordinatdemogeneity, Isotropy, Causality,
Chronology, Stability, Lality, Expansionas constraints wiflorce by themselves to an
underdetermined equations system in which thés@oom to postulate some Conservation Law
Symmetriego get a solution. This free choopestulatewill necessarily defindynamics in the
fundamental constantghat may be observable.

Hologram ofthe 3-2 bulk would behe time-spacemanifold3-las alINR2 2 SOl A2y 2y . T
which the rotational hypothesisom awhite holeis only an examplef, in this case, inverse

dynamics With the postulate of an additional temporal dimensienEmbedded according to the
formalism ofCampbell's Theorein a seudeRiemannian spacetim@019a] the coordinate

variability of the constants, the expansidhe norlinearity of the relation between timeand the

need for conservation laws, will be unavoidable. Not so the rotation, which will only be a choice of
the relations between the evolution of the temporal coordinates, so that a solution is determined,

but others can be postulated.

Analyzing Schwarzschild's solutigasner 1921b] proved that a Ndimensional vacuum solution
that was not flat could not be emigieled by a flat spacetime N+1, but it couldibto aN+2hyper
space In 1933Robersorimited the isotropic metric to an embbeding classe, but certain
symmetries make superior orders sitsle [19994. Although sparingly, this bitemporal isotropic
classtwo approach, or even superior, had been previously analyzed by Andriasfigimdiucas in
[1999mM, LedesmeBellini 0044, BurakovskyHorvitz p011j and Akbar20171, for specific
situations.

A model 32 will be isotropic and homogeneous endaed class two, also if there are constant
NBfFdA2ya 2F (GKS SEHJI 4 oMt theh wrhTonlylai axis RtatigrSoyl thel 2 y & X
temporal plane, the solution becomesl3in this isotrofic holographic model, eaaghanifold3-1

of the hyperspace 5Dmaintains both temporal coordinates related dfunction that introduces

the expansion dynamics in the geometry itself, inverting the role of time and space in the

equations. This impliesot only to consideLambday , inside the Geometry, but alssgreat

freedom in the choice of the function that describes the evolution of the Universe, to adapt it to
available astrophysical data. Given an observed evolution in the Expansion, only by adjusting the
relationship betwen the evolution of the temporal coordinateSark Energy coulde expressed

with a consistent system of equatioj@ned to the Gravity.

Up to here, bhe line element of the metric has been a hitherto a hypothesis for the projection on
the expansive timed be equivalent to #ime-space3-1, only when thecyclic timewas negligible.
Bona et al[2019a] generalizes that same metric as a direct consequence of any temporal
symmetryand as a consequence, offers a way to embed any hypothesis of expansiontieathin

K


https://en.wikipedia.org/wiki/Howard_P._Robertson

equations of the Relativity in-3 dimensions, buit has cosin constraints deceleration and
coordinate variability.

By analyzing in detail the reasoning that an additional temporal dimension would maintain the
isotropic metric in the spatial coomthtes,such a statement is true not only if the evolution
maniolds one coordinate over the othefas theline element, originally proposed as conjecture
prescribes, but for any relationships between temporal coordinates, which is a generalization for
any hypothesis of symmetry between coordinates of negative sign. Any dynamics of the Universe
that describe the observations, would be representable in a system of differential geometry
equations, being able to include in them from the Ini@asmic Inétion, that is supposed to

justify theHorizon Problento the Acceleration of the Expansiomhich is supposed to justify the
observations of the distances of the Stand@xhdesand the Gamma Ray Buistensity (GRB).

The Inflabn Field[19944],or the Dark Energy would not be added terms to the equations, but
implicit in them and would evolve in coordination with the gravitational dynamics.

The most trivial example is the projection on a second temporal coordinate in constant surfaces,
which would resli in the expected FLRW metric for a pure radiation Universe:

Qi Qt t_ QaQe (17)

Other examples arise from testing models of Universe with an Asymptotic Beginning (without Big
Bang), Hyperinflationary Start (withotitorizon Probler)) with acceleration (open), with a
preponderance of gravitational action (closed), cyclical, chaotic (eanérg... The use of the
Multitemporal Metric allows translating any hypothesis that fulfills a condition of temporal
symmetry, ina formal geometrical proposal in accordance with the Cosmological Printipa,

the observational description proposes a symmetry relation between the temporal coordinates,
which remains to be interpreted physically case by case according to the traragfons of
coordinates u and v, such that

— Y—0Q0— VY — (18)
Taking the R harmonic spatial coordinates:

—+—=0t 2 MK mE o + A E O EO (19



https://en.wikipedia.org/wiki/Horizon_problem

[2019a]In thick line, a Universe with Big Bang in u = 0, would evolve linearly in a constant
way, without Initial Hyperinflation or Acceleration.

In intermittentline, it evolves according to the hyperbolic tangent and theséhse would
not present a Big Bang, the coordinate u would collapse on v and would represent a closed
but infinite configuration, with apparent asymptotic deceleration.

In a fine line, evolving according to a function of hyperbolic cosine type, ittm®uld
adjusted to a hyperinflation as well as to an acceleration, it would represent the
asymptotic collapse in the evolution of one of the coordinates over the athidr(
Beginning, "strong limit").

Since the expansive reversible sigmordinates? ! T ! O 2 ,can substitute the

spatial coordinates in symmetry and are supposedto do itdrgadicg @ A GK GAYS _o0GX
w6 i T présarvettieZisotropy the reversedynamics of thaime coordinates with respect to an

irreversible coordinate (Greek letters implyl@3 or 3S+1T or-B), will be represented by thi®ur-

velocityhd

6 & 0 1 (20)

To deduce (13 line elementevolution-in a Universe without mattemwill depend on the

Expansion, whosBcale F O 2NJ * 6 _ 0 Y
0 [fo™Q o006 [z 0 _— —— (21)

If we introducean extra temporal coordinatethere will be a time trajectorgaicdc  _ Bhl Bv). 0
The relativistic equations in a generic metric FLRW with more dimensions (lowdatadetters
imply 01234 or 32 and uppercase,02345 or 33), would be in each 4D projection on the
coordinate of the expansion time of the hologram:

Y O BPQ 66 o6 (22)
Y Y —1 & ——
BT T Q—— ——
Y QY 7 o] ¢ Q —— —— (23)

Such formalism presenfshysical interpretatiordrawbackgrecall from (13) the d (G F - 0

1. The motivation and justification of a temporal symmetry that describes an evolution
2. The difficult practical demonstration ofi¢ reality of temporary branes
3. The model should be extended to uniformly distributed fluid or gas

A proposal to obviate thenarises naturally by restricting us Expansion andon-linear

symmetries to avoid the Problem of Causality, such as the onegepted in a fine line in the

Figure6, which describes the hypothesis of a hyperbolic evolution, which besides including the
Horizon Problem, can also assimilate a Closed Universe. Taking for example the observational data
of the Expansion, a temporal syreiny that adjusted any curve would be obtained by trial and

error, but since we had already done this exercise with the rotational hypothesis, without knowing



that freedom of choicepreviouslywe already have a score that we know that it fits with theveur
of expansion measured astronomically (we already have one of the solutibied) was the first
rotational starting point and from here igses as aparticularexample).

A possible approximation withouwtill pretending physical motivation, would be soppose a
¢lLeft2NJ 9ELI yaAzy Ay GKS FdzyOldrazy GKIG NBtlGSa

— — 0 - 00— E ®o0Q— E (24)

and adjust the coefficients with the observational data, beingf wk K~  O2yadl yi F2NJ |
observer in 2.

In an analogous way, the acceleration curve for Dark Energy ina® been describdaly
astronomical observatiols gA 1K NBEINBaaA2y asuehtas 1 KS RAaGEYyOS Y2

T® s (25)

for the top range on a fully energy dominated Universe

TT ¢®l B (26)
forz<2

Toul1&d plid p (27)
forZz>2

A correlation may contain information or be spuriolids preferable to start from some
hypothesis of physical motivati that provides similar results to a pediscriminative statistical
approximation. Resdng the original rotational hypothesis as an example, with a similat
identical, shapé¢o the hyperbolic, maintains the Cosmological Principle for each 4D hypfersu
it proposes theholographic collapsef one temporal dimension over the otheéBo,the physical
interpretation will be in this work a rotation in the temporal plarespect to spacehat leads to
the collapseof 3-2 bulkinto 3-1 projection We cold use any other nomotational argument,
while approaching similar Evolution of the Universe Expartsjosn specifig (t), but this one has
a physical meaning and we will see is consistent with Distance Ladder data

The additional free choice betwedapsed time, t, andsheartime, - Xvhich is acquired by adding

a coordinate, requireto be diagonalizablesymmetric to describe a FLRW metric (in which case

the existence of two temporal coordinates would be permanent and we should physiealiijto

expldn why we have a specific time trajectory and not another); as if Evolution is proposed by

projection of a temporal coordinate from sonbeilk surface. Thus, they will be compatible with

the Time Arow, Gausality Isotropy,Homogeneity and/ariableConstants, and everConservation

Laws, if the temporal shift can be approximated. 6 G Z- 0 I Oi0S®d Ly GKS &LISOAT
"projectivel SYLI2 N} f b Ke LR BKRZEnas _60GzX. I OGSO

Figure 7 Figure 8
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As observers, we livan the timetrajectory _, but we measure over the time t.

A geometry that relatesot linearly(i A Y i85 0_>@ dedcripgios éthe collapse of a temporal
dimension by setting.g to zero, which is simplified by converging all projecfi@m the origin to
4D. Inevitably, the collapse of the temporary dimensions-gft8 3-1:

"Q Tt I “Q T T

R e noo om (28)
T Q Q T mT wo'Q

fol TH Omt tef OO0t — —Omt Y é&DOQ (29

Being grr3x3 diagonal submatrix representing the spatial coordinates

o the tempaal lapsedimension

0. . the additional dimension

g the time trajectory resulting from the "second collapse™f @ 0 ®
In generalfor manifolds distanced by a constant shift, the metric is FLRW; and in the
particular case of tending to be hhicollapse),hey all becomén the same way from-2
to 3-1, since (t,- ) is the time trajectory that combines the two temporal dimensions.

If the observer assumes that the distance cdt 5 edry approximate when R is largelated

from the Singulaty-, - variation is negligible with respect tbvariation over spacebut if not,it

will include in the measure an error with respect to the time trajectory in the multitemporal
configuration, when estimating the distancelabk backimes when. was rot so negligible

dnce distances are measured in lighgars, implicithyt is assumel the error of confusing a linear
trajectory of t with a nodinear trajectory, . If we observe an apparent modification of ¢
approaching the Initial Singularity, it wioactually be the difference cdt and ¢éuch that

cd(t- 0 TI'.)dtdstiicdly not VSL, since the speed of light would be a constant for every moment
of the Expansion, but not for two observers very distant in time who did not shareclocks.

Theonly way in which ¢ would be constant in reference toabgerveE g2 dzt 8 & SKA T K
constant, which would annul in itself the multitemporal hypothdsyscoordinate rotationsince

the t axis can be translated on thexis. This implies that forsecond temporal dimension to

exist, the time taken by observers residing in the Universe, as a constant reference to measure
speedsone second per secoAd _ and not its projection, t.

We insist: it is not that th€ausality Seed c,isvariable (it is constant respecthe proper time, if
they are far away enough they would not sh@mjections and thougithe scale of their clocks
and vice versa. Necessarily if we take a single time dimension, t, to measure c, we drag a hon
proportional relation betveen t and_, and if the reference variable is not constant, any velocity



that depends on it will also drag the relation. If a second temporal dimension is considered,
AySoaidlofte (KS)i¥&ordindadlvarable fobtwd obseryeiisIivinglatant
momentsof _, since by coinciding in measuring R = cte), they cannot agree on measuring t
Odv  EBR).K

Ergo, if the multtempordity is real, when measuring R with a velocity c, necessarily R evolves
non-linearly for an observer who measures paetars of another moment of the life of the
Universe. ¢ does not depend on the observer who measures it while the experiment is the same,
but it will be apparently variabléf the rules and clocks of an observer inare used to measure

the ¢ of anothemoment t, because the variable with respect to whitlkeasures do not evolve

the same seen from_. That happens necessarily if there is mtdtnporality,asevery multi

temporal model will be VSL coordinate and every VSL model willdlidglie constantsas

variables;c, G, Ho, 1 -, whenever the observers in different times, with "chauvinist'bgance

cross their rulesclocksand balances

Figure9

W

The observer who lives in a Universe with two temporal coordinates measures
constant thespeedof time according to the trajectory butif so,not according to
his projections t and , which carlead him to take measurements that will be
constant in each projection, but not respect to another with different slope.

Projected time scale will be always shorter than the scale on the funatidrthis will have to do
with the Distance because it is ngaed respect to the wave length of the spectrum of the light,
sited on time light yeatsThey only coincideif A & f Ay S NI

The more dimensionality, the more equations and the more varief| so needs more
symmetries and constraints!



MULTATEMPORAMETRIC

With appropriate symmetries, the holographic projection 8f a bulk 2, shouldbe:

=

Consistent with relatiistic mechanics

Embedded in a natural randem 6 to 10 dimensions.
Consistent with an extrinsic momemt compatible with zero.
Causalf expansive, with open causality curves.

Anisotropic in time, without the need to be so in space.
Isotropic and homgeneouq2019a]

5SONBl aAy3 SEQiy@azy FI OG2N K
Necessarily with nofinear temporal relationship.
Necessarily with variable coordinates in time.

10 The variability of a fundamental constant implies the others.
11. Chronological and irreversible (work consumer).

12. Stableand Underdeterminedsolutions.

©CoNoGA~®N

Underdetermination offers a degree of freedom for the definition of a relationship between the
coordinates that adjust the correlation with the observed evolution, ibig justa correlation (.

a power law fulfills alihe previous condition§25), but does not offer a physicaieaning it is not

a causeeffect theory). Although the rotational conjecture is not necessary, additional conditions
are required to determine the evolution, whose less original physical intexpom is the
conservation of a quantity.

With the collapse of the temporal dimensions, the bR B transformed into a-3 FLRW
manifoldmodel, with a temporal arrow, (not as a persistent holographic construction, but as a
convergent evolution to Eme-spacewith conservation constants), which leads toiitdirect
observabilityif projections in times enough different are measuraliteough the apparent
variability of the coordinate speed of the light and, therefore, of any other fundamental canstan

The controversial astrophysical equivalent has been to analyze subtle asymmetries or
inhomogeneities in the distribution and polarity of the CMB, of the macrostructures and of the
galaxies, or subtle variations in the value of the fundamental constantd)ere the proposal is to

define conditions in the "weak limit", away fromtheBi . I y3 ¢ A (i KQohdgi§iHS w I YR
and leaving aside thistrong limit™-without Cosmological Principleo add to all the previous

conditions, an additional ligature that restricts the freedom of choice in the symmetry temporal:

the Conservation aé Temporary Angular Momettn, perhaps inherited from a black hole of

another parent Universe, obtaining all of the above as a consequence (or simply, because the
regression with the observational data is consistent).

The evolution of the extrinsic curvaes with respect to the extra temporal dimension, would be
annulled on any brane in which the symmetry was'Y T Y Qéti odBeing 606G . 0X
the extratime line elementand 6 (0 = ScaleBactdr fe@esenting a generic evolution, and
GFr{Ay3 F6ORS +ta hi+ .y

Evolution of the metric to define the curvatyr®
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1. Curvature evolution@Q
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In the classical Cosmological Principle, with hoemeguspressure p, anddensity, " :
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No-diagondterms™Q «"Q :
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With such nordiagoral terms, each 4D brane evolves consistently with the isotropy
according to the equations that condition the dynamics in a holographic SBspalte.
The degree of freedom ohdw the additional coordinatef timerelates to theclassical

oné€', will be deermined by what the scalar (energy) and vector (monemjtligatures of
time-spaceallow:

QT oiQ § Y (35)



v - (36)

The vectormomentum ligation must fulfill the conditions of symmetry between derivatives with
respect to both tempaal dimensions:

Q Q Q Q, Q (37)
At the spatial coordinates

0 01170 — —— 1 - —— —— 086 m (39
At the temporal coordinates

6— —— —— — —— @ (39)

The evolution of any of the configurations allowed byilfie type model 3-2, conditioned by the
scahr and vector constraints:

Scalarenergyconstraint:
- —— Y —— — (40)
Vectormomertum constraint:
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The evolution fromCauchyRiemanninitial conditions collapses: :
- —Q0— - —=— 00— — @

—— —— s 1Y 17— — (43)

At the origin, near to the sooined Naked Singularityradiation dominated,”  on:

- —— Mt —— — om (44)

YoQRe&EQnm O — 'Y & — — Tt u=t (45)

That shows Independence erand thoughon cyclic time§ ; and updating the initial
metric, from (45) changing:u



YO 6 & QY ——— §_ Qa0 (46)

Changing the classical time coordinate t by

QTW&TOi

Yt o & QY Q QO ft_ Qo (47)

This confirms the consistency of an important contribution of the stieaz onlyin thed & (i N2 y 3

f A Y A ( 8eginiing, \ihictSis reduced with the evolution, moving away from the Singularity, the
LINBaadz2NBE LI b n YR GKS | yAPGSNAS KILILISya (G2 06S R?2
implies a deceleration in thE&caleFactor.

T o fctet — —=0 (48)

v dsappears and makebranesindependent, as in KK theories

T o -2 OFK 2 O E (49)

If temporal dimensions make uphmlographic bulktheir projections are isotropic and ndimear,
but they can also tend to be isotropic and rbmear if, over time, the projections fall on a
configuration of fixed valuesf the fundamental constants, which makes them tend locally
constant in timeProjective Hypothesis

An approximatiorwith symmety i2 T 2hcancels the crossed metric terms for any instant,
while a projective approximation such@&? pZ h ‘Y, would cancel them in the "weak limit",
although they could appearon-neglectednext to the Singularity, in both casessultsa .RW
metric for each temporary hypersurfadayt the second one would be only far from an asymptotic
Beginning A projective interpretation would be described biiree element equivalent to a
tempord brane, tendng from 3-2 to 3-1 when growing R. In a gnte and direct cas€13)again

Qi —Qr Y N QO _ QuQw (50)

Adding a temporal dimension, the repulsioalled Dark Energwould be described within any
hypothesis of relationship between the temporal coordinates anévigution would be in the
same geometric terms as the attraction: the Dark Energy would be embedded in the relativistic
equations

With asymmetryhypothesis, whent of toodQ © Gotd T Y @4 Iy moving
away from theNaked Singularityand reducing itself into a very small cosmological or astronomical
scale, the 2 projection tends to 4., instead of persisting as a temporary brane. What plysic
proposed to describe a persistent temporary brahat holds their projetions over tor a bulk
projection that tends to 3L?

In both cases the metric will be isotropic, homogeneous and consistent with the FLRW, although,
the relationship betweengand g . need not be linearglose to the Singularity may or may not
annul the terms external to the trace: thropertime would not be invariant and Energy would



not be conserved, nor isotropy, nor homogeneity; briegikhe temporal symmetry thaloether
relatedfor conservatioriaws

Multi -temporality may embedany dynamical hypothesis ddark Energy into the GR equations!


https://en.wikipedia.org/wiki/Emmy_Noether




DISTANCEADDER

The way in which a hypothesis in the temporal plane relatdgeS O2 2 NRAY | 1SaxX . I Coi
interpreted by analogy in eéeemporal dynamics", as inverse to the spatial dynamics: time with

respect to space. The objective of these approaches is to choose a hypothesis not only of

mathematical possibilities (functi@rthat correlate the astronomical data), but alsecause

physicalarguments that proposes a function that determines the equations to obtain testable

NBadzA §ax adzOK GKIFIG woildz-0X 06S G 8ndadChdez.o a SNIDSR |
An exanple is to choose among the projective holographic solutions a "temporal rotational

evolutioré  NB & §9&8c8, in which the tempatdimensions will collapse-8 My oM, as an

approximation in the Weaklimit", where the Conservation Laws, the-@#dtropic metric and

constant fundamental parameters can be considered \aigroache® ¢ 2 RSFAYS | OdzNBS
projecting on there theproposeisa conserved quantitywhose solution can be interpreted as a

"rotation in the temporal plane that preservekda angular momentum“as a reinterpretation of

Lambday .

The family ofyeometricsolutions for the movement of a particle according to a central force
inversely proportional to the cub& coordinatesto its distance to the originJotesspiral),

consistent with the initial Novikov conjecture for a single event, the conservation of specific
angular momentum (per unit mas€®) (3 m), implies taking a hyperboliaversespiral as a

model.If the hypothesis were to preserve the angle or the step, other logarithmic models could be
taken (it would not be projective) or Archimedes (it would not be stable).

In polar coordinates Y 0j] (51)
In cartesiancoordnates O YOEIQ T Yi Q& (52)

If this evolution in deep space is identified (the collapse of the second temporal dimension

through the variability of the fundamental constants), it only means a transformation of the rules

and clocks in the cosmological scale b8t%y _ 0 G X - 0 | oyeRt, whithdeadsidBh& SOG A 2 v
same result as an Accelerated Expansiontima-space3-1, opening perhaps an opportunity to

its complete 6Eanisotropic form in the "high energy scale" of the "strong lémit

In this "strong limit, the inverse spiral of the inverse dynamic describes a Big Bang as an
Fa8YLI2G0A0 LINROS&aa dzyaAat - T GvY

FigurelO



https://en.wikipedia.org/wiki/Cotes%27s_spiral

Space with respect to time or timespect to space is only a matter of signs. Let us suppose

"physical" the classic descriptive model oftah y 3 dzf | NJ ALISSR 2F NRGFGA2Y D . 3
with respect to the spatial axisaid in a toy reduction from 3S to 1S dimensiRax=y=awith a

preservedTemporal Momentumh?=[ K:m

- . —Q — — =YY (53)

In polar coordinatesunits of lightyears for thdapsed time T, thesheartime,. = g2dzf R 6S Ay
orders of magnitude of 1t rad/year, compatible with the observed data.

In the "weak limit", theLINRE 2 SOt A2Y 2F _ 2@0SNJ (X g2dAZ R 0SS IfY2al
section of constant area:
Figurell
| i+ T
T\+1
T
Y Y — (55)

An observer who does not take into account the miiltS Y LJ2 Nd=10,will &ake as a reference

a rotdion in the time axi® "Y®£ i 7'Yo ,whichwillnotfit 6 AGK _o6GZ.0 Ay SIFOK &8$§
LINE & SNIS a ( Kgbutljt dall nfaintaid &constank relationship between the three sides

of a pseudetrianglesuch that

t Y p t — ¥ (56)

Being . = 0KS NBIFf GAYS GNI2SO0G2NE
T, the radial time projection proportional to the space coordinates growth
(sin(a) <r<1,if Toisset to 1)

This means that necessarily any event-dt (Usually labeled by a redshift Z), will correspond to
such a further distance depending onta[. KMcan have anyositivevalue< T, asthe

2y aSNDI G§ASBS &S 0i-jdepend2diizeslicgndich nayod set@d shnBanstakt
to relatea toh?l' . Asat is known thathe total temporal mometum from the Big Bang to
now,if To=0,. [ therTW=2Bk :from (55),

6 - - o - — (57)

So, the Universe may be strongly Matter Dominate81%) to preserved [. kw1, thenB>0.4;
and depending otthe h value, the additional time dimension at the Big Bangavasnd 2/3of - ,
(2Bk sinB). The Big Bangvould have beera very longasymptoticprocess.



As we have set a shape, it is possiblediate the linear time Twhit the trajectory of time in 2D X
through thelength of theinverse spiral

- : W A cQ

toh ., — — 61 p1 — & (58)
For any time in between, time trajectory in the temporal plane will am@g/shorter than
estimated linear timedvents that we think happeneat 1-T,would benot so old at ), from (58)

to aet— U5 p VB Y (59)

If sections i+j are accumulated, alltbemthe sane areah’=f k M~ G KS NBf I GA2ya o0Sis.
of each pseuddriangle are kept constarit Yy dzy A .0 sbut# the relgtions between sides of
different sections are measuregith the crossedules and clocks dfoth pieces of the cake a
constant vale bias is introduced, which in relation to each radial time T, will be incresmsifgr
(the bigger the section isThe observer who assumes a single time dimension willTigké=

H . KN (setting convenient Npne second per second); buttlife observerpresupposes a spiral
trajectory in a temporal plane, it will take as constant.-T;, while it is not.

Figure B

Tix2
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A proportional relation between R arft), isnon-linearlythe samed S (i 4 S S y'(t,-W. Thiey R
spatiotemporalD metricassumesiRlinearly related to dT by a constant ¢ (dR = c¢dT), but if we
measure in another different portion of differentwith criterionH . #N +Ti=Ti4, dR will also
look different because they are separated for a tim&@ T4, which is increasing in loolabk time
(LTB)each step increase its length and though the estimated distance idiaésoeal_-, smaller

in the opposite directionfrom the past to now.

Figure 15

Redshif



An observer considering a23rotational bulk, will bange coordinates at the

redshft axis: i.e. foB= 0.4, the Universe size at afghorizontal)is represented
dashed, while the Z at which this size (1/1+Z) correspond ta @ SINgig Ol t 0
example at 20% of its age (LBT = 0.8), the Universe had 1/3 present size (Z = 2).

Theevolution description inLBTof the Universevould be the following set of points

z e W p 610 00— 6 — h— (60)

From thechauvinisnof the observerassuningthat the other observerameasure withabsolute
clockand ruleindependent on the Expansip(Strong Cosmological Principlavhile if there is a
second dimension of timehisis true for other observers anywhere in the present, but not true
for other ob®rversd | y & & tKeQylst, while the evolutioof their scaless not linear, $oft
Cosmological Principte

— p —T0—— Goord (61)

In scale of redshift, but it can be also in scale of ¢, which as it will be apparently
variable, would have to consider a correctafrthe subjectivityfor ead section
respect the previous one.

EachdD2 6 &8 SNIIS NJ Y S I & dzNJasitheyiviehé ghe samangl tRereibe R omehis
situation in the temporal spiral, but an observer in i that intends to measure time in idlgw
misunderstand thatime _;to R{T) is T, and would interpret either there is an acceleration or
either c is not constant (it is, but the data drives to #ypareancy, that in LBT(minus sign)will
be:

r (62)

The4Dobserverassumes that the Universe expands at a #atea K @f 1sg/300.000 Km, but from
the 5D hypothesis;onserving than relatiorshe will measure the timeespect to_, and his
assumption means projectiofrom avariablecoordinatescaleover T, will seensthat ¢ increases
in look back time andr galaxiesseems to bdurther due to some Dark Energykut theyindeed
have to befurther, at Z, from the 5D point of viewso, astrophysical data are consistenfthe
overdistance to the lumindgy event,is because-(To-T) anddepends orthe spiralcalibration
paramete; 0< = 2H/B< 1.

T

YT —— Y (63)

=
Being N, the nmber of same area sections in which the spies beerdivided
such that as dis constant, what changes is dN, unit of distance for us as observers

A sample of SNela&GRB events has to be translated from linear time evolution to thieeaam
scale of Of Figure 15, but instead of a sample we will use the correlation (26) to caliBrate



The speed of causality will appearbe from our point of view as observerhe result of
accumulatinghe errors in each piece of cakehich is to integrate, theelocities of the history of
the previous expressin(62), and it is a model that describes our subjectivity as observers when
measuring in the look back time,liWhel & OF £ S Ft OG2NE “ 6¢ 0

In the unitemporal FLRW metric used to measbeep Sace, the size of the rule changes, but
both its divisions and the clock remain constant (one meter and one second were, are and will
continue to be one meter and one secorhd as the Universexpands our rules will not

expand). Unitemporal and bitemporal FLRW will be comparable while the cipanjgetionof the
clockR(4) / R(2), does not change linearly with respect to distaacel while now may be
negligible,it will be more difficultto maintain the point of viewthe further awayoverlook back
time (the bigger is the piece of cake)

From a particular moment in time, we would measure the distance to an object irykgins
varying according ta ScaleFactor, but itwould be the cumulative delay of the clocksim or
integral to compensate for the bias of measuring time with our clock and not with that of each
observer at each moment. Each megaparskihe Distance Laddanay have aosmological
correction but alsoevery second would be smalld¢he faster, the older.

To compare with astrophysical data from tBéstance Laddemwe must calibrate the constant that
defines the spiralB. Thelight distance Ris established based on thi#stanceModulus> Y
difference between apparent and absolute luminosity, depaegadn whether it is taken as
NEFSNByOS G2 _ 2N G2 ¢o

4 0 quULVEIETTm vaé BN O pTyYm RO E
Y o pT (64)

Luminosity distance is ndlie LightTravel Distanceso we may have to change thedkis to the
Z-axis.This is related to th&pansionSoeedfor each value of the reshift, obtaining the
DecelerationCoefficientqo, by gravitational attraction, (whose value from the presumptidra
single time dimension, has been interpreted as acceleration).

Y2 ope M@ e pop GRE® p (65)

Astrophysical data are given in termsLafminosity Distangavhich has a relation witfiravel Light

Distancethat depends atlessonddnd ¢ § KSNBE | NB YdzOK | ROloykOSR Y2RSft &
GIX0X FYR F2NJ I nb5 20 4aSadaG NJOT/A.3) EalcliadahTheSsetyfh OS G A G K
points translaedto Zvs> gAft 3IABS | OdzNBS SELI yRSR 2y RS K2 N
be found if the Deceleration Coefficient were Matter Dominated:

—— T ®AED (66)

The fractality of the hyperbolic spiral gives us a referencedlibrate the valuesf the spiral
constant ind 1@, which modifies the sign ob@nd transforms it from "accelerated" to
"decelerated", as MultitemporaWletric demands Thusfrom (57) 0.98,- o 067 T, (from
the Big Bang to now, the Univa has not even compledea fourth part of a revolution), rad
matter dominates energy arountil/89.


https://en.wikipedia.org/wiki/Distance_modulus
http://www.astro.ucla.edu/~wright/ACC.html

The overestimation in the calibration of the light distance that we would be measuring by the
brightness of the SNela or the G&E5tandard Candlesvouldbe the consequence of takiry
instead of Z

Figureld

Loz
4

Changing the Redshift Scale in the representation of the SNela&GRB distances vs its
Distance Modulusz, all points will be right misfit, so to represent them accurately, they
have to be displaced to the left following this scale transforomat

When Population 1l Cepheids were discovered, the Universe grew x4, [19ittaihe 4D FLRW

metric, the distance regression matches well withGDMY 2 RSt 6 Fnd1 X mFndo0 | YR
configuration(thin line on the Figure 15%tashed lines represeqt I Mk mI'n 0 SE 2 ¥ RT 1 Yy R
bellow). However, when applying the multitemporal correction in the rotaticnahservative

examplefor the lowestB= 0.4, the observed data promotes an over decagtien, even more

strong than in theedSbottom model (dashed), that needs a néihat Universe with b m B M ®

Maybe MultitemporaiRotational hypothesis over acts and Univeisssuch more strongly dusty
that is not Flat. Insisting on both, then either the inverse spiral shape is not the model or either G
is not constant and that makes the EdS. Next topic will develop this.

Figure 15
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4% EdS
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Redshif

Below Z = 0.2, in the few billions othig/ears closeto us, but beyond the scope of direct distance
estimation methods, the difference between the Light Distances of both assumptions is less than


https://en.wikipedia.org/wiki/Lambda-CDM_model
https://en.wikipedia.org/wiki/Einstein%E2%80%93de_Sitter_universe

1%, so that the FLWR metric models would have an application limit, being optimistic about the
foreseeable capacity of future astronomical techniques, oD2<scale in which all the galactic
meta-structures to thewalls lives).

The rough calibratioomay seem to be an effect of the poor representativeness of the sample for

higher Z's (Malquimst'Bias) and/or the cosmological adjustmentidfibble’slaw (oI’ * Uk * 0 T 0 dzi
it can also be interpreted from the present alternative, as an indication thathigble Constaris

neither constant. In fact, the observational measurement efiidthe astronomical scale (71.9 +

2.7 km/sg/Mpc), diverges-8igma from the ae made in the CMB (67.8 + 0.9 km/sg/Mpc), in

whichDark Matter is used in the third peak of the harmonic anisotropies, to evaluate it as close as
possible to the local valuendwithout it would be much higher2D10K.

Figurel6
Cosmological studies Distance ladder studies
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Edwin Hubble's first ~ With the Palomar telescope, In a prominent study, Debate has resumed. Adam
value was much too Allan Sandage found much  Wendy Freedman used Riess’s distance ladder value is
fast. It implied a slower rates, about half the  the Hubble Space significantly higher than one
universe that was only wvalue that his rival. Gérard Telescope to settleona  derived from Planck's map of the
2 billion years old. de Vaucouleurs, was finding. constant of 72. cosmic microwave background.
* Data include known published Hubble constants. Cosmological studies rely at least in part on measurements of the cosmic microwave background.

J. You

If so, when in the future more extensive survey®oeep Spacewill be available, if the Milti-
temporalMetric is considered with the rotational asmption, a greater "extraedshift" should be
observedrom the estimated today.

Thee are more adjustments pending. Tbalculation of the mass of collapse of a supernova by
accretion, is made simulating the gravitational attraction, against the presfudegeneration in

acold Fermi gadf G changeaswe will see nextthe mass according to the volume and the

absolute magnitude of the luminosity does so with an exponent on that same mass of average 3.3,
some effects could compensate others, althoulogtyond the admitted 7% calibration, but the
phenomenon it would not be useful to adjust distanessSandardCande, beyond the same

range aCepheids

Analyzing the color in the ultraviolet of populations of Supernovas la near and far, it is concluded
they beforewere much more abundant than in our local environmesmhen they should be more
rare in yourger populationf its Main Sequenceand that their luminosity is not the same

[2014K]. So, spectrum hago be includedin the distance estimation according to the colorhé

axiom was to go frm near to far and that does not seem to be the t4béine,... another Milne).

Other authors question the calibration of tlistance Laddeaccording to the influence of
metallicity on the critical mas§&molin and Avelin@amelia propose differences taeeen the


http://www.sciencemag.org/news/2017/03/recharged-debate-over-speed-expansion-universe-could-lead-new-physics
https://en.wikipedia.org/wiki/Cosmic_distance_ladder#Standard_candles
https://en.wikipedia.org/wiki/Cepheid_variable
https://en.wikipedia.org/wiki/Main_sequence

speeds of photons with different wavelengths in the CN2B0Pd. Urban R011j, describes the
friction with virtual particles that should reduce the speed of ligbtichs and Sanchesoto
[2013d, propose 100 species in families beyond the w@iamnes, with variable impedances and
with different light speeds.

This alternative interpretation is in between Dark Energy proposal and variable ¢, while it do not
assume a variable c, but an apparently variable c. Assuming varidteechtMagueijo[1999f
adjustedwithin the first second of the Beginning Procegstwo different ways;Homogeneity and
Curvature, obtaining the same resudts later Moffat [2014h], dared to point 1030 times the
current speed of ¢, which translatéyy both methods athe Beginning of PlancEra where

cx1(2. Even being theoretical mathematical gamassuming validity up to thetthe rotational
multi-temporality hypothesis, during the first second of existence of t8pace from our point of
view as observers, the epd of light was reduced by at least?1imes. Thatwould be as valid
assumption as th&uthover-freezing, which estimates in 4he expansion ofime-spacein a
period of 10°® seconds, to explain minimum curvatures that eliminate FrenessProblemas
such.

It is possible that what we are measuring is the collapse of the second temporal dimension!


https://es.wikipedia.org/wiki/Problema_de_planitud

VARIABLE CONSTANTS

There are different methods of weighing mattét:raysrotational velocityof stars in a galaxy

(Rubin [1970d]),virial velocityof galaxiesn a supercluster (Zwicky, [1933a]), weak and strong
relativisticgravitational lense¢Zwicky [1939b]), computerized large scale modelgjafactic

structuring or analysikiarmonic peakn the pixelization of the CMgakharov'§196]).

Although they coincide in results that are always superior to the visible matter, they produce
disparate results, sometimes by several orders of magnitlile.scales for the estimation of the

DM are not calibrated: the virial calculations are much lower than the estimationsrhysxand
gravitational lenses, which in turn, suggest dispersed vs. concentrated distributions, associated to
the ordinary vs. indpendent matter.

The Dark MatterDM,includes exotic particles, but also cold and relativistic baryonic components:
intergalactic gas, gaseous filaments; neutrinos; planets and planetoids; orbital belts; more than
twice as many brown dwarfs as visiblersteblack dwarfs; neutron stars, strange stars, black

holes; galactic and stellar halos; free hydrogen, water,..., whose existence is observable and
extendable by th&Cosmological Principlehere we do not observe then©GLEproject for
MACHGsamples offer quantities clearly below those expected by the measurements according to
the methods cited, [211n]). Every new instrumeft@eneration, detects unexpected phenomena

and masses. As in the case of Dark Energy, an added term "ad oc" is required for the equations of
each scale and observed phenomenon to work: Exotic Matter; but in this case therteais n
commonterm as it depends on the method used to measure.

If the Dark Matterwere the answer, it would not be the saraaswerfor the different questions,
because to explain the rotational speed in galaxies, it would need an inverse distribution to the
baryon in external shells, when in a cluster it is associated to the baryonic matter. Its presumed
presence is in depends on the weighing method used and the object analyzed (measured three
orders of magnitude between x3.5 as a minimum measurement bytgt@awal lens and x3,400 in
Sequel[2008n)). It is not the sameNDto justify the masses of galactic holes, the distributions of
stellar fragmentation masses or for CN@B/odes DM increase on time, but at the same time
Dark Matter was generated on the Big Bavfe need two or three types of Dark Enexgih
spurious dynamicand several morand with exotic changesf Exotic Matter, with migratory
dynamics and with transmutations between matter and energy, between baryonic and exotic,...
without an identifiable pattern, which must be related and incompatible with each other.

Multi-temporality forces a notinear relationship between temporal coordites, this necessarily
produces the apparent variability of fundamental constants ¢ anfic is from our point of view,
variable, the parameter will be equally apparently variable, while the observers do not calibrate
their rules, clocks and balancesA (0 K G KS 2 tVKIE ddieasurésiide éxfaNsioh,
estimates theviscositybraketo the time expansion due to the mass.

From this narrative point, every massive particle is-diteensional: a time trajectory in the

inverse spiral on the tempofralane. Analogously and orthogonally, a photon would be a one
dimensional particle in a spatial trajectory, not in time: simultaneous in a CTC, where they live.
Both of them expanden time, but the braked is openedhich brings Causalitfwo points othe
manifold of the present, close in space at the local scale, have no mutual access to causality. Two
cones more or less parallel according to their mass and/or acceleration, intersect in a hyperboloid


https://en.wikipedia.org/wiki/X-ray_astronomy
https://en.wikipedia.org/wiki/Galaxy_rotation_curve
https://en.wikipedia.org/wiki/Vera_Rubin
https://en.wikipedia.org/wiki/Virial_theorem
https://en.wikipedia.org/wiki/Gravitational_lens
https://en.wikipedia.org/wiki/Fritz_Zwicky
https://en.wikipedia.org/wiki/Observable_universe#Large-scale_structure
https://en.wikipedia.org/wiki/Observable_universe#Large-scale_structure
https://www2.lbl.gov/Science-Articles/Archive/cmb-harmonics.html
https://en.wikipedia.org/wiki/Optical_Gravitational_Lensing_Experiment
https://en.wikipedia.org/wiki/Massive_compact_halo_object
https://en.wikipedia.org/wiki/Segue_1
https://es.wikipedia.org/wiki/Modos-B

deformed according to the orthogonality, which repents the simultaneous reality shared by the
photons at the Speedf Causality, c.

Figure 17

In classical interpretation, the rotation implies an acceleration and therefore argeatitational

force that expands the Universe, against a "viscosigfid that is a constant at a cosmological

scale that balances théscosity brakeinterpreted as #raction- with the inertial expansion forces
duetorotationd 6 S KI @S | dadzyYSR (km faz2 O2yadlydos NBad
Viscosity a rotatig Universe would not expand with respect to CTCs and would not be causal.

Figure B

The tangent to the inverse spiral in the temporal planthén the Speedf Causality, c, will

change the slope for an observer who sees the curve from one morendiore but it will seem to

be constant for the one who measures it from the temporal trajectory itself. The polar subtangent

2F I NBOSNES aLIANIt Aa Oz yywsditheydnstantysRetekndineda O £ S T NS
with the scale according to theiterion of a "divine” observer. If is constant in each conservative

section of the spiral, our measurements will be translatable from balance to balance of each
BbOKAN}Ifh 203ASNISNE o6& (y26y NBf LI Gapeya | OO0O2 NRAY 3
cosnological scale, from the point of view of an external observer, the concepts of gravitational

and inertial mass.

Interpreting the centripetal acceleration of the trajectory in the temporal plane as a force, in a
Newtonian approximation and taking (54):

— g 4 Q0 — — (67)

in the "weak limit" the parameter apparently changes, depending on how distant they are two
observers who do not exchange rules watches and balaf@psvalence between inedi and
gravitation,may be another bounded condition to calibrate a with observational data



T

0

- 0 ® p (68)

' & 5 A NI OQaSo,0aopstySateitslzdldBalsibut not to energy particles. Inevitably but
consciously conitloned by the confirmation narrative bias, the viscosity dilutes according to
Y| pX'Y ,in parallel to the density of photons, bah respectthe same time scalganslation to
t | pt , notaccording taasa 4D observeimplicitly assumeAs it was with>, G would be also
affected by the samecale correction on &6).

— h——- (69)

It is in the consideration of both factors in which this hypothesis proposes the explachiv,

and not in axions anWIMPS, of the Exotic Matter that up to this moment, we do not find
anywhere. As the viscosity cosmological constant . kmlilutes with expansionG would be
interpreted asits density in timeT,while a 5D observer will consid#ris valuefrom trajectory _,

not T (changing the G value as in Fig.N&wton did not know the value of G, butgfavitational
mass,G-M.G would have the role of modulating the noise of the accelerated movements within
the spiral, reality being a nemniform time trajectorywhose perturbations may converge on t to
asymptotic uniformity or diverge to Big Crunch

If G in each moment of the time trajectoryhi4/T, a cumulative measurement of G would be its
sum, which means a logarithmic scalé & 1yT§, over a 4T).Gwill be apparentlyvariabk not
only for observeswhen crossing their rules, clocks and balancesfduall observersThen EAS
lower bound for eDusty Universethat predicts biggebistanceModulus than thi8 Mode| would
not be such, a& do not conside the G variability.flgravitational mass were stronger and faas
time goes on, théow boundfor a calibrationwould decrease irr. This also implies a bias that
influences the measurement of the gravitational behavior of galaxies, their-statatures and
the description oDM, for high Z's.

Four papers based on thé_Tand JWSBampleshetween 0.6 < Z < 2[@017g], point to more

"Keplerian" velocity curves in distant galaxies, which leads to interpreting an evolutiaivi ofer

time (it couldalso question if including corrections to supernovae |8tasndard Candl@s[1991f].

Dark matter had less influence in the early universe. Observations of distant galaxies carried out

with the VLT suggest that they were dominated by ordinary matterz&eBESO170%hat

processes transforPMA Yy i2 9E20GA 0O al GGSNK L¥F¥ 5FN)] al GGSNI A&
many we may expect to measure at the CMB®ay also be useful for calibration.

However that also mean# does not make sense to apply stécal gravitational mechanics to
such distances. The constapit T, which relates the second derivative of the metric tensor
G , with the relativistic energynomentum i S v &-2 Wdld ke local and dependent on the
volume of the Universe: as the Universe expands, less maasured with our balances neeckd
for sameeffect on the curvaturek

The predictions of variable G would be observable from relatively close Z's, through the larger
masses of the LIGO coalescence events. (At Z =002&cted from Z=2 the masses of the
supernovas would be 20%ghier than the current ones and therefore those of their black holes).


https://en.wikipedia.org/wiki/Very_Large_Telescope
https://en.wikipedia.org/wiki/James_Webb_Space_Telescope

Figurel9

Masses in the Stellar Graveyard
in Solar Masses
80 LIGIR-vige Back 4aies

RAREAN AN
SR

4 Bllark hok
o @ EV Bk hues

°
EM Neutran Stars T
.
s . Tews
LIGG-Virge Nautron Stars .

LIGO-Virgo | Frank Elaveky | Nortwestem

LIGO Scientific Qatboration

The MONDTeVeSMOG, CTGnodels (Milgrom, BekensteiiMoffat, Fedosin) develop different
strategies to replace Exotic Mattgd 9834, [1984a], [2008a],[20094, [20094, [2012p], [20154a];
[20044a], [2009c], [2010a], [20114a]; [20064a], [2006b], [2006c], [2007a], [2007b], [2008b], [2009d],
[2009r],[2014; [2012a] [20144], through several conjectures on variable[&)14b], in the
explanation of:

1. Rotational speed of stars in galaxies.
Virial speed of galaxies in superclusters.
Gravitational lenses.

Mass measurements with X Rays.
CMBOscillations

Mesoscopic structure dhe Universe.

ook W

To which in this example we can add some qualitative observations#02s(approximate
quantitative), which could prop up, modify or discard the model, such as:

1. More "Keplerian" angular speed distribution (from the galactic center teeatgr radius)
the further away, which has already been verified, [20179].

2. Events of coalescence of black holes more massive and less frequent the more distant,
which without being statistically representative, it seems that the information ofLtli&O
begins to support, [2018a], [2018b].

3. Low density of black dwarfs or GLMLT stars, with respect to the forecasts Mbihe
SequencgThose small stars may live more than the agéhefWniverse).

4. Greater stellar masses the more distant andtallicity overabundance in the ancient
stars

5. The highequasarsconcentration, the further look back timevhich has already been
verified, [2011K]

6. A subtle rotation inthe CMB maptillpendid (2 1y26 a6KSyé ¢ NI yaLl NB
respect to_.


https://en.wikipedia.org/wiki/LIGO_Scientific_Collaboration
https://en.wikipedia.org/wiki/LIGO_Scientific_Collaboration

Gravitational lenses measurements over elliptical galaxies are more than diverse and in some
cases they do not finBM at all, [2013i]. Dokkum reports no presence of Dark Matter in NGC
1052DF2, [2018c]In the short rangethe analysis oHipparcosdatasample ofthe galaxy disk

around us fails to find any locddM: [1998m], [20001], [2003q], [2004s], [2006n]. This was backed

up in a wider sampley Moni Bidin [2010l1], mapping movements of more than 400 stars in a

volume four times greater than the one used up to now, located more than 13,006ykgins

from us. The amount of derived mass fits very well with what we-stars, dust and gasin the

region that surrounds the Sun. This leaves no room for extra matter that we expected to find. Our
calculations show that it should have been clearly seen in our measurements, but simply, it was not
there!".

If the Universe is Multitemporal, necesdgrtand are scaldree constants, buapparently
variablesn a rhythmaccording to thdix scale of the observehut G is variable for all observers
and other fundamental constants can alsodmparently and/or reallyariable and the constants
derived from tlem, such as th&ine Sructure, the Chandrasekhatimit and many more, too. The
same Big Bang event from this hypothesis must beitedgmaybe considered from t3). An
"addendum" is included at the end for the argumentation of such affirmations, difce
additional to the objective of the work.

Multi-temporalityis not enough for the description of the Universal Dynamics though is
underdetermined, so needs an extra constraint as a hypothesis like temporal conservative
rotation, or maybe another. lany casethere areother additional paths taeeply dig such as:

1
1

1
1

the fine calibration of theviscosityconstant

the statistical treatment of the possible histories according to variability of the
perturbative dynamics of the masses on the uniform Mdfe y O S . &ifeversjbikity in
spirals that as noise, diffuseom the mainUniversal History

the Big Bang in the "strong limit" as an asymptotic and slow praesthe physics inside
a black hole

the entropy consequence of the first dimensionallapse

the emergence of mass concentration patterns in rotating condensed systems;...

dependent on quantification based on the conservative hypothesis that is postulated.

Hyperinflation would be an answer to aselesgquestion, because there is no Horizétroblem!


https://en.wikipedia.org/wiki/Hipparcos




PART IIl.

THE CONSISTENCY OF THE HYPOTHNIESISSSARY CONDITEMNNOT SUFFICIENNeither
is it for the majorityalternative hypothesis, which derives in the Multivers€osmic Inflation,
Energy and Exotic Matter; it is not eveso for alternative minority hypotheses, STM, MOG,
MOND, holographic, dual, fractal,.The interpretation of Dark Energy is still opeNow also to
Multi -temporality with some Conservation Law.






CONCLUSIONS

Once established in the first part, the feasibilifytloe EinsteirKaluzaGodel-Milne-Dirac-Novikov
mixed H/pothesis based on &otational Gonjecture, that meets the conditions of causality,
stability of the equationsgxpansionjsotropy,homogeneity conservation of energychronology
locality,.. forthe scientific literature. Takinigsteadthe singleMulti -temporal Conjecturewith a
rotational interpretationonly asexample and imposing a®nstraintsthe so called pathologies
comparing it with the astrophysical observations, in the limivay fromthe Singularity, the
viability of this alternative interpretation is stated in a first approach

The demonstration that a Multidimensional Metric, embeds expansive effects in the equations
that describe the geometry evolution tifne-space implies thatany hypothesis of evolution by a
"Dark Energy", can be enunciated in terms of a relationship between two temporal coordinates
and of its evolution with respect to spatiahd agrees with observational datéhe degree of
freedomin the choice of this relaonship is limited by the Metric NP019a]and by astrophysical
observations nevertheless with wide margins.

If Multi-temporality is realrelation between times is not lineathe Universe has to be in a
decelerating expansion, so fundamental consta#em to be variabléwvhile c and are not G

and other related ones, arefhough theDistance Ladder has to be revisited; but more dimensions
to include nonlinear dynamics on the Universe Expansioiplies more equations and that means
to add constraits as the choice of this work, or othessngular Emporal Momentum

Conservation

Until now, the story and the interpretation of the data Dark Energwre considered sufficiently
supported, according to the hypothesis with its advantages and disaagast but, regardless of
whether the unlikely reader believes that the previous objectives have been achieved, it can only
be theory if the forecasts are fulfilled, not if is academic or not to talk abspeédsrotations,
momenum or temporal trajectors with respect to spate

This work does not constitute a demonstration that the Universe started from a black hole with
more temporal dimensions, nor that it is in decadent rotation, sigitesthe consistency of
formulating the MultitemporaHypothesisas an alternative to the interpretation of the existence
of the Multiverses, Hyperinflation, Dark Energy and Matter. If the Universe conserveaution
angular momentum in aulktime-space3-2 (3-3) dimensions, considering it far from singularities
blackand white, the fundamental cosmological constants would appear to be variable
parameters, @and , although in this limit and more in the local environment, they are almost
constant.

In other words, if the brightness of the distant supernovaiither than expected, since the units
of ¢ are m/sg, theroposed alternativenterpretation is that meters should be more, which

implies that space expandsetauseneasure areastime does notexpand The alternative
interpretation, once the Dark Energpet insde the equations, does not consider the seconds
constant in time, but constants in their relation with the meters, so the meters are not more, but
from our point of view, secondare lessFor ¢ to be constant when space expands, the time with
respect towhich we measure it also expand8y imposing c to be constant and tbieiverse to
expand, the alternative is to decrease the denominatnd that means changing the Z scale



The multitemporalrotational interpretation proposes overcorrection observabiliguivalent to

the "Dark Acceleration" in podiction up to 2 1, but a difference in the prediction up t@&2 by
which willthe Universe may seem toe more and more expansive over distanaile it strongly
decelerateslt is consistent with the observatiomgerpreted asan Accelerated Expansion

because the 4Binear timeansatz would attend to the Cosmological Principle and the Principle of
Expansive Causality and preserve the validity of General Relativity, exagpein the vicinity of

the Big Bang or a black hole, where neither the isotropy nor the lawsradervation, nor the own
GRitself, would be applicable ... and even closer to the Singularity, nor the Multitemporal Metric
here deduced, not even the own Causality, because the sign of the dimensions that determines its
reversibility, could be reverseas in fact in some interpretatiord the GRequations prescribe for
the interior of a black hole, transforming everything into conjectures.

The calibration oBand , is much beyond the scope of this job and even may be unaffordable

because scarcity ®l G yYSSRSR Ay KAIK »%Qa oy20 2yfteé FTNRY
rotational speeds of galaxies and coalescence evelig)eof the alternativesDark Energy,

decreasing speed of ligB-Model (as a denomination of this rotationabnservaive hypothesis

inside theM-Metric), or other conservative MModelwould be conclusive, since in both cases

other tempord symmetriesor otherdynamics in vacuum energjesuld be considered

The interpretation of the distance measurement of events @2 and the explanaticeind some
measurements of massesan be carried out according to the hypotheses about multiverses,
hyperinflation, energy and dark mattezyen from VSL and VGC theoriast it can also be
interpreted that we are seeing a secotemporal dimension collapsing, either as proposed here
as a consequence of a temporary rotation of-8 8me space, or for another cause of a complex
nature than in selbrganized criticalitynto the valuesof the fundamental constants, promote
maybea "power law' or a 'log-normal’. Open doorsNone of the options is conclusive, since all of
them have margin of adjustment to be adaptable to correlations with the data that can be
published in the future in 2 2.

DespiteMalmquist'sBias having to verify in very distant galaxies, probably beyond the technical
possibilities, the predictions that should be fulfilled for Z'8 can be advanced:

1. Oveshiftto red with respect to the projection ohe regression verified for Z <2.

2. Greater metallicity than expected and relative scarcity of stars with masktsia

Population lll.

"Keplerian" distribution of rotation speeds of stars up to increasing radii.

4. Neutron stars with typical masses of blackdsoand spontaneous decay of neutron stars
in black holes.

5. Enormization of the masses of the GW events; and reduction of the frequency of GW
events with distance.

6. The gravity that should be measured in the CMB is 5.75 times the baryon

7. A subtle rotationin the CMB majdepending on the elapsed time from, =2Bk -sirB,
may or may not be perceptibje

w

Acceleration is only a possible interpretation due to deterministic assumptimishared by
other PhysicsEntropy means irreversibility and reality is mtsterministic. The SNela&GRB
astrophysical observations do not means necessarily acceleration, while this interpretation is only


https://en.wikipedia.org/wiki/Malmquist_bias

from the assumption of lineatime growth. If temporal branes exighere is room to include any
expansion on GR and to cothasi it as nordeterministic,anytrajectory will be longer respect the
wave length scale and will interpret the same data as a decelerbB8oause redshift scale
changes respect to the Dark Energy interpretatidhe rotation is an example but it also lp@ns
with any other f(t; ). Sq it has been demonstrated here that Dark Energy is a possible but not
the only interpretation.

From positivism, it is irrelevant to question whether or not there are dimensions that we cannot
see(but we do feel, if we thinkn free well, on randomness and on irreversibilitydt even if the
projectiveiinverse interpretation is abstract or physical, but if the model that assumes additional
temporal dimensiongpredicts a falsifiable measurement. Once the hypothesis regattimg
scientific documentation, theystem equationstability and consistency and the verification of
the astrophysical data have been contrasted, both interpretations are alternative accounts
consistent with advantages and disadvantages. Whether or nopteeious affirmations are
furtherly verified, accept or discard them, it will be a small, perhaps insignificant, step forward.






FOLLOW ON

We do not know if the apparent Accelerated Expansion of the Universe is a consequence of a Dark
Energyor a decrasing ¢aswe do not knowif there is a Muti-temporalityand rotationor other
conservative constraintut if it is real, it constructs a research path in which it could be

deepened:

1. Determine the line element and theetric equatiorsthat cosmologicajl defines the
temporalspatialstructure3-3 and 32 in a relativistic format.

2. Determine the parametex , B The correction of th®istanceLadderhas been made in
this work introducing a correction factdm the redshift from the observational correlain
curve of the SBlaand GRB, since the calibration of the hyperbolic inverse spiral would
require more detail and comparison with data from virial and rotational speed of galaxies

3. Determine the correction curve of the gravitational masst leads to he prediction of
greater masses of black hole coalescence events and their projection ettieAges
after Transparencywhichcould explain the mass of central black holes of the spiral
galaxies.

4. Use thehyperbolic hypothesi® analyze the Big Bang as a slow procissobservers who
had rules, clocks and scales in those ageg;iwinom our point of view lasted minutes,
seconds or fractionswith the possible consequencesHilgh Energyhysicsin the same
sense somephysic beyond the Event Horizon of a black holay bedeveloped.

5. Analyze the possible transformation processd an Extrinsic Temporal Momeim in
Matter, Entropy and Intrinsic Angular Momemh, during theFirst Collapse

All thisis beyond the scope of the present work that only seeks to open the possibility of an
alternative interpretation to theAccelerated ¥pansionof the Universe and to thExoticDM.

We are maybe in a decelerated expansive Universe that once had more dimensions.


https://en.wikipedia.org/wiki/Chronology_of_the_universe#Dark_Ages
https://en.wikipedia.org/wiki/Chronology_of_the_universe#Dark_Ages




APPENDIX.
THE DARK PROBLEM

In the Milky Waya #/r2"keplerian” distribution is observed as expected up to 10,000glats -

in the sameY I 3y A ordeR & @ahicknessrunning away fronthe spiral orbit the mass

distributed to more than 20% of its radio. Theimere is an increase according to the predicted for

a spiral orbit to escape, batround?2/3 of the radiusstabilizes anademain with approximately

constant rotational speeds, when according to the classical model they should be decreasing. It

would not be the rotational velocities of the stars of a distant galaxt INR L2 NI A2y £ (G2 MK K

O | pMi M), beingeli KS &1 SLI SNAI yé NBORA dz&

which makes them dependent on the distance to which the galabigger and the reference
radius for the measuremensmaller.
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If the Universe has NeNull TemporalAngular Momentum, the rotational velocities must be
conserved whefTimeSpace is expanded, being the distribution accordingepler's Thirddw, as
galactic electromagnetic fields are, a brake, but nofiitsshape We assume to be gravitational
cohesion the centripetal forc® "O0 dfi , must be balanced with the centrifugal for&a

ca i ¢a U'Y T, and from thisansatz we deduce the expected rotational velocitiesrve
What would happen if the constant time metidgd not apply as time goes 8mrhatis, if r could
not be canceled on both sides of the equation: at different times in history,i ?

Although the mass of the 4/5 parts or more of the radius of the galaxy is in apparentesuiagle
orbit, because there is i@noughgravity toretain them, at the same time the expansion
overcomes thatunawayspiral, the distance of the peripheral mass grows, but less than the unit
of length that we take as a pattewf the rule,in every moment of the life of the Universgéhe
smaller the radis s, it will be more evident, because the gravitational attraction is greater.

The distribution of the rotational velocities would be a fossil record of the maximum velocities,
corrected by the apparently logarithmic metc¥ RA & GFyd &a0GNRyYy3aASNJ DQa

2L —1eop (71)
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Figure 20

This provides an estimate of the difference in the distribution of velocities in galaxies with respect
to a"Keplerian"expected decreasing tathe look back timewith a greatemc-, whichfits quite well
with the astronomicalobservations between 0.6 Z<2.6 quoted by Genzel [20179]

The same could be inferred from the virial velocities of the superclusters, whose grawnigrsdo
not seem tomatchwith the visible matteraccumulations. The outline of a galaxdii$use, and to
adjust eand_ on the same axis and system of units, we need a common reference: a galactic
radius R such that a horizontal line as, | | p & TY ,which i may betrue as long as the
galaxies are not strictly corflating in a space that expandguing thevolume due to their
gravity, but in themselves they expand as the intergalactic sditeyughgravity is a brake on
them.

The effect of theExpansion in the Eartisun is 44 orders of magnitude smaller than the internal
gravitational forces of theystem. Applied to the solar orbit around the galactic center, the effect
is 11 orders of magnitude less than the acceleration due to gravitational effects. Even at gigantic
scales of a galactic cluster, the effect of expansion is 7 orders of magnitudlerstman the
acceleration itself due to the internal gravitation... toddout has always been stf?G is variable,

the effect of modifying the gravitational ligature should be noted in high Z's.

For the intragalactitime-spaceto behave metrically equdo the intergalactic, gravity cannot be a
brake dependent on the distance between masses, which is only possible if G decreases with
distanceor time, closing the argumentative circle. At 0.61T, the Milky Way's velocity distribution
curve was "Kepleriarip to 6 Kpc (twice as much as today). In other words: an outer star of our
galaxy has the samewas when it was 13,000 million ligiiears awayn LBTand travels the same
number of units of space per unit of time as théof both have grown proportioally and in fact

it is in an escape spiral.

From 5D ansatzhe Chandrasekhaktmit decreases with timeit grows with the distance we

observe. Lonelywhite dwarfswould collapse by overcoming tleectronic exclusion pressure just

by letting enough time. In high Z's, this adds another correction ratio of distances estimated by the
Sandard Candes method, since the critical mass for a young Universe was grearZ (¥ 0.5,

50% more, Z =.B5, x2; or Z 4.17, x3); also the brightness (much more than M19.3.


https://en.wikipedia.org/wiki/White_dwarf

The galaxies should be larger and less dense in relat{@1)?, because in addition to expanding
as the intergalactibme-space itself, in fact they havanawayspirals. On a sapte in & n Z
Ferguson notef a very old set of galaxighat they were smaller, irregular and massiy2004q]

In the same sense, compariBipSHrgegalaxiedbetween Z = 0.2 and Z = 1, those with a radius
greater than 1.5 Kpc are multiplied by 5020044, [2008m.

With the OsirisTelescopethe dispersion velocities-A Yy F2 dzNJ St f ALWGAOFt 3I+Hf+FEAS
measuredwith 6 times highedensities [2011m],than the current average ((Z£Bxpected), half
ofthelocalmeaa AT S o6f F NHSNJ 6AGK ¥»%bm SELISOGSRO |yR 2yt @
if the intragalactic space expands similarly to the intergalactic one)oVérestimation-and

therefore lesser of the rest of measurem the radius of the superclusters and the diameter of the

galaxies, could be due to the fact that the method of determining speeds, when estimated as the

angular velocitieglifferencebetween two pointsseparated by an anglgepending ornthe radius,

would contain a bias when considering this as a multiple of ¢ and no{@feraged value of ¢

that we would measure from the bias of our time).

The mass calculated by thérial Theorendepends on the radius of the cluster being constant

6H9O b ! xn0 YR y24 06SAy3 G2 a2YS RSINBS ONBIF{AY
expanding), the square of the velocities dispersion and inversely of G, but we hauhaeleoth

G and radius are nelinearly dependent on lapsed time, T. Its dependence is nullified and the

NBadzZ § 62dzZ R 0 3 wHidN®BriZ2 6l9 waodlg hefan aloeregtimated mass of 3.24

times. In any case for the method of virial weighifigyalaxies should be observed a further

decrease according to (Z+%)of the baryonic/exotic ratio, which leads to 4: 1.

The luminosity depends on approximately the fourth power of the maximum spedgti-Fishe)

or the dispersion of speeds#dberJackso)t "grosso moddof its mass squared. The gas rotation
of the superclusters, in which the spectral lbaof 21cm of hydrogen is more appropriate for long
distances; and the stars of the galaxies is blunt: something is missing.

TheSunyaeZeldodvichEfect allows to estimate thdvaryonic matter and the distance of a cluster

or supercluster with the dispersion of electrons in reference to the (U# 0e] The pressure
gradient ofX-rays in clusters'free-freeg- measures the amount of hot gas under an ideal
assumption of a graviteonal equilibrium with the rest of the mass. Although the mass of the
intragahcticgas idessto the visible mass, in a cluster it represents 5 times. Comparing micro and
macrolenses with X rays, the accumulation in hfl®@§4d] to explain why we doat find DMin

our local environmentis limited to valuebelow those expected.

The integratedsachs/Nolfe Hfect uses anisotropies for computer modeling of lagmle
structures. In all cases the consideration of thdius of the halo of darkaryonic matter, being of
an order of magnitude greater than the galactic size, is relevant althnagbnough What
influence on weighing do magnetospheres have at all legalsctic, cumulative, -,.detected by
Faraday raation or with synchrotron radiation in the radio spectrum?

Gravitational lenseanicro and macro, simple deviation and circular lerengesvaluesfrom 100
to 1in dwarf galaxies to a na@mof 10 to 1 with respect to visible mattefwhile if integalactic
H/Heis consideredthe proportiongrowsbetween 80 and 85%jyvhich is muchmore than with
other estimative balancesf masse$1992j], [1992k], [2010n]The angle of deviatidn
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100G, , depends on considering ¢ and G constants, when if what is considered constant is ¢/G
(it is not even in thigtypothesis put admits itas an approximation), the mass of the deflecting
galaxy is linearly proportional to its age, and so with the focus on Z = 0.5, we would be measuring
an apparent gravity of only an order of magnitude of 50% more (we should also consider the
distances to thaleflector focus and object deflected to logarithmic time s¢adagive an exact
correction).

The current account, from the implia@bnstant time with constant constanéssumption says

that by lowering the temperature of the Universe of 10,000 milli@grees, the protomeutron
symmetry was broken, ianergyrange in which a proton can be transformed into a neutrout

do not go back0.8 and 1.8 MeV The primordiabaryogenesigproposes redtive neutrorproton
guantities of 1: 5 (adding beta decay, 1: 7), which deduces one nucleus of helium for every 12 of
hydrogen, independently of the initial conditions and is contingent on the spectral observations.

To get to the Hetraffic jamit hasto go through deuterium, between 900 and 300 million degrees.
The neutron pairing cycle, through the experiences of deuterium andaderages 13.3 minutes

in constant seconds. The neutron in its isotope is much less stable than hydrogen, therefore very
sensitive to the initial conditions and the speed of expansion and having had time there would be
hardly any traces, but its preseng®003%, triple that of Heindicates that the plasma cooled

before everything would be burned, and that Era had to lastyfears and not minutes. If all the

mass were baryonic and the density of the Universe were critical, the trace of deuterium would be
more than 6 orders of magnitude lower than that observed in thé kpectum, which preserves

the history of the trajectoy of ultraviolet light inits trip through the hydrogen clouds. The

argument seems overwhelming, especially because taking minutes instead of hundreds or
GK2dzalyRa 2F @SIFINRXI fSIFIRa G2 SadAyYlLdsS GKS ol Nep213

The analysis of thgranularity of the anisotropies in the CMRD15j],show a typical sel§imilar
structure of emergent phenomena by boiling, of scale 1° and frequency around 200, which is quite
accurately compatible with a Universe of flat curvature and null criticasitheit has been

interpreted as a condition so that the energyatter sum is null). Attending to thiglulti-
TemporalRotationalHypothesis, at the end of the Nucleogenesis and the neutrinoaway

event, a second was equivalent to 3.5 years. [fisdoes not burn so much deuterium, the
shearedtime, - , should be that order of magnitude greater than tapsedtime, t. Once the

Universe cooled below three billion degrees, the photons no longer have enough energy to dance
in electronpositron pairs. With such densitythere was no option for some single neutrons to be
perverted in protonsas in a neutron star or maybet should supplant the role of, during what

we havesaid"strong limit".

For it to be of the order of magnitude less than the life expacy of a free neutron and to be

consistent with the excess of deuterium, the Universe would have to rotate in that Era, at the

most in the order of hundreds of millions of revolutions/ead, (maximum therefore in

conditions of relativistic speeds, the uieon could have greater life expectancy). Suclempord
AngularMomentum, calculated to be conserved with the Expansion, would lead to a maximum of

one revolution per second with a Universe at 25,000 degrees; of2dtrad.in the decoupling
(whichmatches with the moment in whichceases to be relevanttoX & My®> fO02a. 0d ¢ KS
minimum temporal radius at which the Universe would stabilize wouldrbthe order of T 10*


https://en.wikipedia.org/wiki/Baryogenesis

(more or less around 1 million yesafter Decoupling Era, from our clock$he apparent gravity
would be thus (Z+¥} greater than its projection to our time, that is 5,746 times more from the
Transparencyo today,into the magnitude order othe Exotic Matterproportion calculated with
the resonant CDM model.

In a oneto two million year old Universe, projection obver t started to be approximated and
Rotational Era end$V/e may be able to identify that rotational rate in the CMB, but as in the Sun

we have references like stars or Sunspots, we do not easily find them on the CMB. (Maybe the Big
Attractor?).

The coffiguration of theprotogalaxies at the time of their formation should be consistent with the

orders of magnitude that mediate between the central holes and the current stars. On that line

history would have left us its tracks: peaks in periods of acifitis central black hole (they

should be more abundant the more outward, even tendency to increag&th the radius);

valleys close to the centgboth more pronounced and closer (b NB I & Ay 3 Fdved yaA 2y h
time,i KS 3ANX gAlie gAff 0SS AYLRASR G2 (1y201 GKS OdzNIBS
the same reason previous compensate and even lower these fossil peaksid not happen

homogeneously in the radius, bas the movement of a whip given its origin in the center),

resulting curves consistent with those observed without the need foripatyonicDM.

LBT" Y2temperature and pressure were Z+1 times the current but there is no contingency beyond
the Reionizaton Erabecause there are no light sources (ULJA$20064, with Z = 7.085, E&@8s

5926, with Z = 7.51, or E@SB81, with Z = 7.73: 670 million years after the Big Bang, eveA13N

with Z = 11.1: 400 million years according to linearized metric i, and a star formation rate

%

20 times higher than the current one)Would be proportional tdemperaturez g KAt S (KS a8 K¢
of those values would be .Z

The 372,000 +/14,000 yearsized from 4D assumptions for the Transpareacg,not an
instantaneous event, but the naa of a distribution with deviation of visibility of 115,000-,000
years, in which the plasma breaks and changes phase: its ¢émttflliid flow dissociates into
photonic gasandbaryonic gas, which with thiexpansionat a much bigger rate than now,
drastically happens to interact occasionally, going from turbulence eatisy of time-space to a
random dynamis, -entropic-... ead gas to its bsiness

Before decoupling, photorffow energy very slowly by radiatictthey interact every bit on a very
inefficient stochastic wallkand if one thinks of time amny otherdimension, the oldest layers of
that phase sited further,were fotter than the more recentsited nearerThe homogenization of
the temperature with the Expansion could becomere efficient in its conduction of temperature
over time by convection: bubbles in tirgpace In its approach, the Horizon Problem implicitly
presupposes a conductive communication of temperature and density over time, although
perhaps its relationship wasrbulent.

If the Universe is modeled without distinguishing between the spatial and temporal coordinates, in
the dozens of thousands of yesthat the decoupling lasted, as if coming from a relativistic
degenerate gapolytrophwith corresponding gravitational potential n =fadius tending to

infinity, which it would be equivalent to a model without matter apeessure, rapidly decreasing

to n = 3-its hydrostatic pressure would depend on tReS y' & A (3R; the témperature would

take much longer to homogenize only with the movement of the photons and would have to look



for otherways Phase change followed by density reduction at a faster rate than the reduction of
the polytroph pressure: vith rebalancing waves in the evolution of degenerated plasma to free gas
-5/3 <n <4/3-, on whose instability the systemasinstalled and evolving.

We see the CMB as if it were the surface of a star, and in such a literality we could model it if that
hypersurface has raditime (on this dynamics time may be turbulent and occasionally maybe not
alwaysincreasing) If we do not distinguish the coordinates for tfeir-momentum, why should

we distinguish them to describe thpolytroph? From a convective ewdlon -more efficient in a

dense plasma with high specific heat, but without excessive temperature (> 3000°), typical of
ionized gasesone passes with Transparency to conduckivenogenizationwith photons as

carriers of heat (< 3000°) between partickhat escapeghemselvedar on from the othersin the

limit, of whose detailed CMBnapshotve have, adiabatic movement cells with some hexagonal
mesh type pattern would be observed, as anisotropies would be interpreted from this hypothesis
(phase changin a boiling surface).

At the end of the Age of Atomization, the pressure of the photon gas suddenly disappears, as it
happenederasbefore when the neutrino gas escaped in what we now call the Age of
Nucleogenesis. A sudden phase change in which phoeasedo be a brake on gravitational
concentration, while the Universe continues to expand. After this, the galactic genesis would be an
urgent succession of adiabatic and isothermal states, with shock waves in the changes of
prominence of local pressure dropacity, with the dissociation and ionization of hydrogen, the
accretion and the centrifugal force, fracks analogous to those ¢fayashor Heyneyfor stellar

genesis, although their fragmentation happened at a galactic level.

The photons were surrounded by the opacitybafyondensities facilitating the exchange of heat
with the environmentwhile the critical mass decrease*k -, gaining pressure with the
transitionto conditions less and less degenerate, nor relativistic. Like al@tatcompresson
startsfusion processes, which stabilize it in a psebgidrostatic equilibrium that incorporates it
into the Main Sequece.

By analogy, the surprising thing would not be theckstructurdaion of the first galaxies, but the
supposed long dark ages of up to 180 million yearsording to Bowman, analyzing the 21cm line
of the hydrogen spectrunm2P18d. In such analyzesadio signals have been found at 78 MHz and
not at the expected 100 MHz, depending on the temperature estimated at that time: this is only
explainedf gas was warmer than in the decouplifithis has been usexhce agairaswildcardfor

DM [20184, but maybe can be also interpreted as varialbiee Sructure Constant

The models of stellar fragmentation do not work beyond our local environment and scale, which
limitsthe maximum stellar masses far below those needed to explain the immense masses that
the first generation must necessarily have and the current absence of smabndiahstars. If the
fragmentation models for stellar genesis are not generalizable to Population Il and less to galactic
genesis, théWet Silk model, supposes the photonic gasdikient and the baryonic gas as

thickener, in an environment where density inhomogeneities are locally fed back.

In adidactic metaphor, it could be compared with a map similar to the high and low pressures of
the temperate latitudes of a terrestrial hesphere, but when expanding, necessarily anticyclonic
air masses would be absorbed by the storms, sgimring inertially, leaving ever larger gaps and
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separating the first pregalactic structures... but we did not observe spatiayanetry, because
as we have seen, Universal time rotation was relevant only until 1 to 1.5 million yearsnege
Universe in the rotation of plasma charged particles, magnetic fields should print rotational
movements within the bubbles that had been configured in convedgls, and maintained a
certain cohesion of differential density, offering inertia also differential to theisems and
anticyclones.

In those models, photons lose energy density or expand their frequency, but in comparison with
the moments before the CMBhe interaction with matter is scarce and the temperature is

reduced. A new phase of coupling between density and temperature occurs... in exchange for
some energeti@adiabaticautism with the environment. After several shakes on the stable line of

the Jeans criterionthe system should have been homogenized, like the elliptical galaxies, but in a
second phase analogous to that of the nebulae, against the isothermal tendency by the Expansion,
something invited the baryons to get out of thezalcomfort, go on excursions and concentrate

by gravity on concentric halos or waves.

In stellar generation nebulae suchyanetry can come from external events such as a supernova,
but in an isolated Unerse, no one know andM wildcard has been used for the numerical

models to fragmentdeusex machin& But it happens thathe greater is Z, themaller is the
supposed galactibM in the haloand in times of galactic genesis tb&1 necessary for the
fragmentation model to be valid, does not meet expectations.

With deviationanisotropies as small as®agnitude ordersn the density, rotation and convection

in time, is at least an alternative explanation to an external event, to differentiate zones of the
time-spacecapable ofnassconcentrationssuch that they generate the singularitiggherearound

the galaxies grew. As the density of the photons and their cube frequency logarithmically diluted
with Z, the gravitational force did so at the same rate & dzNB &) Bven wittDM and

without rotation, we should not exist and the Universe would be a cloud in hydrostatic
equilibrium.Something is missing.

Maybe one day we can explore beyond @®Bwith somekind of neutrino telescope or
gravitational waesmappingand discover some reason that generated such concentrations, but
today we do not havenore thanconjectures. Even in the case of invisible gravitational matter, the
adiabaticisothermal succession is repeated with each local fragmentation amdumerical

models must adjust to valua®t consistent with the current ones to justify the largeale

structure, which in the past was ruled by others parameters to the current stars: gigantic black
holes, hypermassive stars,... ala titanic scale.

Gondolo and others have speculated about the formation in those ages of immense stars of
neutralinos 19971, even higher than our solar systemith low temperaturewhichdelayed the
formation of stars until they became extinct. Even if we identifyEiMeand the consequences of
a higher gravitational concentration, the models predict very different conditions of large scale
structure, IMF distribution and stellar configuration in thark Ages.

Matter Concentratiorin smaller volumechanges the phased stellar evolution, promoting CNO
paths and convective dynamics, both to urgently collapse in singularities and pulsarsifwhich
with same values of constants as todalgpuld abound much morélhe greater photonic pressure
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necessary to destabilizehe higher and lowecritical limits would be much greater. In stellar
environments like this, the virial model prescribes much more abrupt beginnings. As the radiation
pressure is inversely proportional to c, the alternative if temporal coordinates dflttieerse

rotate overthe spatial onesiong time ago the size of the Univers@s logarithmically smaller and
would promote solar masses vempuch higher than the maximums of our local environment.

With phenomenological criteria, the models in star hatcbe estimate the fragmentation mass,
which determines the size of the local concentraticamsyelocities with shapef "shark fin', but if
it is homogeneous throughout the space, maybe it is not in timeiankde Dark Ages, stars were
millions of solamasseseavier Based on his observations on CR7, SoR@dlq], pointed out
that the first generation of stard?opulation IHshould expect to have enough space, as to
distinguish breeding sitewith foci of collapse much greater than the current oresl that would
generate stars dozens of times more massive than thev8ttmmuch shorterive (millions of
years of main sequence), leading to intense supernova activity in very early times, with less
effective winds, prior to spiraling, large relativeoduction of metals, even heavier than iron,
neutron stars, black holes,... especially in the hAlbthis followed by massive and selective
migrations of baryonic and black\.

The luminosity oPopulation Ilivould be inmagnitude2 NR S NB 0 '8-(ysFR8°%Sayidl on the
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exponentially greater than the largest we can observe today (up to 3 orders of magnitude more,

with maximum masses proporti@al to Z> x1.100), they were shorter lived, with higher

gravitational density, this would force a relative current overabundance from carbon to beyond

iron. Greater and more frequent super and hypernovas in quantity also proportional to their Z's:

hundreds of times.

The stellar fragmentation must have been much greater than the current models presume, which
prescribe a quiet and relatively long awakening. Ded0pr, reported star formation rates
hundreds of times greater than the local one in Z <4. Everything is consistent with the

abundant presence of metal traces in very old Population Il stars, which would cover several
successive generations, each time lonijexd, with up to 3 orders of magnitude of difference in
metallicity with respect tdhe Sun. In our galaxy they constitute almost 40 %, more abundant the
more abroad and the more rebirtH$993h], [20120]

With such massesnillions or more times bigger than our local environmettie formation of

black holes should have been greatercept if we also consider that on the contrary, the critical
mass must have been much greater than the current difec O h ™ Kk €h v kOaeideteation

of gravitational waves of coalescence events between large stellar masses, should not necessarily
mean black holes, since hypernovas would be heawittrout collapsing in black holethan the

current ones and nevertheless could remain inside physicstiaménergy andeen seen.(The

way to see itis the different spectral signature in theBdnd, fom thelight rays that fall on a solid
object or insidehrough anEvent Horizon).

We know the process of formation of stellar black holes, but we do not know how the galactic
centers collapsed, between 5 and 10 orders of magnitude greater than the tgrgesible star
masses (100, 120, 1500Malthough Crowther determined for R136al a mass 265 times the Sun
[2010m, and given its position in thiglain Sequenceits mass at birth was 320 times). If they
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come from the same process of stellar collapse, medéDynamicCapture and DynamicFiction,
with high accretion activities have been proposedhich is qualitatively supported by the high
energy of the quasars and the relative current inactivity that can observe

The coalescences so cined asFinal Pasec Probleni2003], and models pointhere is no time

for such migration and sudtollision models between galaxies. At least before the 1,000 million
years, the galaxies were already huge (Cajp@i ]|, with a census of 574 galaxies), and the early
spiraling is striking, having dated to Q23BX442 in Z =28, symptom of the very early
"enormization” of the galactic centers. Black galactic centers have been identified even at about
12.7 billion light years (Q0906+6930), which implies that if it hggbeaed, such a migration was
very early and fast... without anyone knowing or guessing the reason for griph kh seems
increasingly clear that they could not come from stars only tens of times greater than the Sun that
in a few thousand years atgther thousands, tens or hundreds of thousands of times its mass
Because this Problem, is beeonjectured previous micrgingularities, which should to be much
more massive than any star and would force to redesign the acoustic model GMBeor

perhaps econsider the composition of the baryoriiivi-.

Like black holes, the biggest stars are getting smaller... perhaps the first ones were earlier than the
first, with masses of tens or even hundreds of thousands of suns. Where are the blackolega

of intermediate masses between the galactic and the stellar? Why did not the galaxies break into
sub-galaxies over these new centers? From much larger primary stellar masses and with the help
of very high ratios of star formation and much more activity in theettan that this model

foresees, the mystery of the galactic centers would be much better explained.

It is not clear if black holes can be formed frblae supergiantsvithout a supernova process,
which would allow massasg to a few hundredMo, (it has be@ speculated as the cause of some
of the LongGRB, an order of magnitude more to the processes thatwetl undersbod, but

even so, they are far from the hundreds to the millions. Accordingstimatons of masses

between the central masses and the halo in primordial galaxX@@99d, when the spiral galaxies
were formed, they did so around a preexisting black hole, whikadyoscillates in masses
between millions and tens of thousandsrofilions of solar masses (this includes the critical mass
plus the mas®nergy absorbed in its active phases, less the radiation dissipation of Hawking).

In the first light,Population lIstars oftens or hundreds of solar masses could be much more
abundant and would have been recycled quickly, but in the opposite direction of the masses of the
observed model oMain Sequencenvhy would there be a lower limit of accretion and

fragmentation of hydrgen clouds other than the current one? In each generation, dwarfs less

than ¥ Mo, should accumulate by having a sequence greater than the age of the Universe and
among them some significant part should be primdtyey are not.

We have not found stars fro G5 with a clean spectrum, although th&youldhave low

metallicity, which seems to imply that there were simallstars in the first generations, but in
Population Il. The localverages about 2 MoThelMFE models (nitial Mass Function of stellar
massedlistribution, when transported to the early Universe are inconsistent: they predict a great
abundance of stars of smaller masses than the solar one for the current conditionsgguntist
resort to suppose other to explain why we do not observe an immense abundance of orange
primary stars €.8 Mo (with life expectancy higher than that of the Universe itself to date), red
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<0.35 M (they cannot fuse helium), even brown <0.072 imit of lithium), nor hydrogen
superplanes <0.013 d{deuterium)-size of a hundred Jovians

In orders of magnitude, a galaxy is a million times denser than the average of the Universe; a
cluster about ten thousand times, a supercluster about ten timescrehses according to the

inverse of the cube, which some interpret as another indication that the structure resembles river
basins, from galaxies to filaments, and not the other way around. Even being a wide range, there is
no distribution but fromSilk Massesrom 10’ to 10" Mo, range perhaps by chance analogous to

the difference between the major stars with respect to the minor stars; analogous to galactic black
holes with respect to stellar ones; or analogous to the smaller stars of Population liespct

to the current smaller brown dwarfs. In its genesis something happened so that the clusters,
galaxies and stars, have without exception intrinsic angular momentum. There is no random
dispersion from small groups of stars, galaxies and stars.

In the 70s, against thBussiantop-to-downapproaches with adiabatic disturbance from

cumulative mass protstructures-10'* Mo-, with numerical models predietl larger universes
fluctuations than those observed in the CMB, with much more grouped matteremietdiate
structures;the Americans proposed to separate the baryonic fluctuations from the radiative ones
in the Plasma Era, witthown-to-top models with isothermal perturbation from minigalaxid<®

Mo-, which wereeither not satisfactory. Since then;body models have been combined with
inflation theories, superstrings and ndraryonicDM, leading to increasingly opportunistic
parametrizations, and they still do not explain the acquirgdnsicangular momenturmand
magnetospheres[2014l] The data bwhat is interpreted as Dark Energy, supports among them
those of the CDM familCold Dark Matter-, whichincludesnon-relativisticexoticparticles.

The estimaibns are several orders of magnitudevay, although given thacarcityof observations

(GW's) it seems that the most optimistic are imposed, with a collision between two black holes
every 10 billion years per galaxy. The ones confirmed so far are between 500 and 1000 Mpc, which
implies Z's €©.2, too close for the change in ¢ to be measurablé dnoughfor the masses of the

events in coalescence to be appreciahigherand coherent with the predictions for a local
environment of a rotating Universe.

The gravitational masses were greater than the cube, but so was the linear velocity of escape fr

a black hole, so that their critical masses shouldl (&+13. The intentions aim to multiply by 10

the scope of interferometers by the mi2D2Q3, which will allow Z's to be greater than 1, when

the masses of the coalescence events will be up to 8 times greater, implying that perhaps what we
think are unifiation of black holes, were neutron stars in those ages. We do not kmewwmuch
MalmquistBias affects thesensitivitywindow to the frequencies of the LIGO, improved at low
frequenciesfor collisions between very massive objectaither than at highs,ral is optimal for

the typical binary masses at the order of 60 at have been calculated as more typical in the
coalescence of black holesp.dzii | (i sushimA$ses ¥hOuld not be common as black holes,

but as stars.

If its genesis was stellar vitould imply that they come from pairs of hypernovas of stars of masses
greater than thevery muchlargest star hitherto found (they could also be second or third
generation black holes, which would still make the interpretation more obtuse): the estirttaes
should have been confirmed would have been worse than the most pessimistic, because the



models do not bet on such masses. Given the enormous lapse of time necessary for two stellar
masses with an average separation to orbit, losing moment until cgnvgi(in the order of

10,000 million years), it is not plausible to consider several generations but as an exception. We
would expect masses of black holes smaller than 28[2003d, and among the less than a dozen
of perceived events, almost all corresp to coalescence of one of the two masses in a kilonova
event, when not both, greater than that maximum estimate. There are not enough events to do
statistics, but at the moment everything indicates that there are more collisions of objects
exceptionallymore massive than expected according to the model of the current Universe.

The numbers do not come out witholiM, not even with branes and shadow gala>aéshe
multiverse(Rand#él-Sundrun), but theyneither do not come out wittDark Matter, and if that
were not enoughit is compulsoryo add the primordial black mictboles, ifdescriptionwant to
continue the genesis by accretion on preexisting singularities. Taking as &fdhengalactic
central black mass, the gravitational density has decreadéd (if cumulative as In(1/Z+1ffjom
the formation process of the galaxies "grosso modo" in the order of betweer 8ntD106° Mo to
3Mo® / 2y & A RS NI y JthdicKkil nBdéofBlack oled am thetgalactic centers, would
have occurred in Z's long before Transpareftye magnitude orders following the Rotational
Multi-Temporal Hypothesis matcheShance? Confirmation Bias? Little accurate? Too many
maybeQ?aMaybe, jst another circumstantighint from the NorNull Angular Moment, ojust a
warning that it is risky to pose the simplification of neglectingshearedime before
Transparencyif LIGO detects coalescence events of hundreds or thousands of solar niasses,
will not be alternative to consider this Hypothesis.

Although much more energetic eventsaybe measured ithe future up to the GZK limit
Temperatures up to 1H°K, equivalent toz> 3°) have been achieved in hadronlliders far

from the 1G?°K taken as initials, according to our constaithe measurement pattern. Eras of
protons, neutrons, electrons, neutrinos, photons and many other partafi@szoomore
organizedhan nowin what we call Plasma, with units of time billions of times smafian

current ones anavith ¢ and G equallynuch bigger Between theunawayof neutrinos andhe
runawayof photons, we have an estimate of the relationship between temporal coordinates in
those eras of strange metrics, in which both tinvesre relevantand maybe turbulentWithout
considering angular momentum, density, symmetries, entropy, colliding particles at high speeds,
we may be experimentally analyzing Plasma from a partial and incomplete perspective.
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The hurry of the Universia forming thequasarsblazars Seyfert galaxieand radiogalaxies, which
are surely pespectives of the same phenomenon seen with different angles: gas emissions
orbiting enormous galactic black holes; while they are not close (from their maximum in Z = 2.5/3
the density of quasars declines drastically), their activity increases in lookitvegked

extracurrents exponential with distance; the antiquity of long GRBitesat Attractor galaxies

too distant and stars too old; spiral galaxies structured around black holes mgeh than those

that can now be born from stars; the absence of medium size holes and the apparent scarcity of
these singularities that should be much more abundant; the greater density and smaller size of the
primitive galaxies; the ratios 3 orders of magde greater in the formation of stars in Population

[l (starbursts); th&sZKimit and how farold- they are; laterality and anisotropies in axes or
orientation of galaxis; inconsistent models of fragmentation that change over time; distributions
of DM in galaxies that change over time; metallicity;... they begin to point out that in some way it
iS necessary to review the models on a large scale in a more fundamentad Wes/gatch on

patch in which we are.

[2017h].Numbers do not come oublack holeshould have swallowed millions of times their own
initial massThere are so many necessary assumptigleeay from baryonic to nebaryonic,

masses of fragmentation muahider, black holes immense but smaller than the galactic centers,
migrations,.., hone of all observed.o overcome the problem, these models prescribe migrations
to the galactic center, singularities expelled swarming in the intergalactic spaces anslity dén
black holes far from the center much greater than the observed, distributed in concentric haloes,
which nevertheless should remain gravitationally bound with thaither galaxy.
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