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Abstract

This is proposed a fulhversionof classical vacuum/matter paradigms: ‘{@mpty” vacuum becomes
atomistic — built of Cooperdlikee(/et) ghost bosonic composites realizing nongravitating,
chargeless, supersymmetric superfluid medium), elementary mass particles arise as elementary
Diracian-like holes=defects in it. The underlyingncept is based on the puspatial dimensional
enlargement B (3D+1), where our B-space is a quasiflatDBwaveguide, being embedded into a
global isotropic Euclidean Ddhyperspace x(y,z,). The endless elastic waveguide's shell
(x,yzp<L<L,4) confines the Einsteinian-likeDdphoton C,-quantaE,=h,, where it has a non-stop
polygonal MV C,-waveguide’s dynamics with the hiddé€l-gauge symmetry (as the basic
conceptual physical alternative to the glothdinkowski 4D-spacetime). This waveguide@,-
dynamics creates theelf-sufficient, united physical sourder the Einsteinian SR & the quantized
equivalence principle & GR & the QM & the Kaluzatyclical condition & the confined-massive
Yang-Mills bosons with local gauge invariance, ,eteeing different sides of the same waveguided
wave-interference phenomenon. The global 4D+4spgaee X,y,z,) consists of thel,,periodical
parallel D-waveguides with the .= e.compton 10"%m thickness, building together an endless
coupled Multiverse (with enormous Universes densi[[yloloU".-mm/cnh), consisting ofphysically
identical, periodical and parallel Universes/Antiverses with  the large—scale
matter/antimatter=gravity/antigravity hypersymmetiThe proposed waveguided-periodical design
explains:

(1) the interconnected nature of Dark Energy (Dif) Bark Matter (DM) & the flatness of our
Universe/Multiverse & the accelerating expansioth& “bubble” large-scale structure, with the
estimated theoretical ratio DPM + Ordinary Matter) ~74%26%, that is very near to the
recently done measurements;

(2) creates massive-quantized — elementary, hypeogical fermions / antifermions, with the string-
like properties and the GR-like black holes fresinfjularities;

(3) predictsantigravityin the future antihydrogen-gravity test (preparim@ERN);

(4) explains the Cooper-like (/e+) composite-ghostature of the supersymmetry (SUSY), providing
zero vacuum energy density;

(5) predicts naturabsencef the hypotheticatlementarySUSY sparticles(at CERN);

(6) predictsabsencef the “elusive” Higgs bosons, excluded by the $taiwaveguided rest-mass
creation mechanism (at CERN in the LEP experiments)

(7) predicts existence of plenty (physically “cldfieinterconnected) parallel, dark Universes, with
enormous density of hyper-civilizations (placedxmmally near 10 -100ight minutesin a R,-
distance around us)!

* Contact-Email:igribov@aol.com

1 The article published here is the essentially edpdnversion of a text, in which lourii Gribov hastten down his concept of

the Periodical Multiversum and the interconnectature of Dark Energy, Dark Matter, Supersymmetiygularityless black
holes etc. A first version (50 pages) has been #tauhto the Leibniz-Sozietét on 24.06.2010 andsgnéed a group of experts
of the Leibniz-Sozietdt on 06.01.2011. Unfortuhatextent and range of the published article kdithe possibilities of an
editorial treatment. The not-linked table of con¢etater inserted by the author, in some casdgferent from the written text
und presents the side counting for 2 pages lower than the Hieadnformation of the physical text. The graphics 13d on page
74 has been corrected by the author on tfeof@\pril 2012.
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Devoted to Giordano Bruno, tragic Renaissance
genius, who predicted an endless plurality of the
physically identical Worlds 423 years ago

What nature demands from us is not a quantum thaory
a wave theory; rather, nature demands from us theyis
of these two views, which thus far has exes the
mental powers of physicists (in: Pais 1983).

Albert Einstein

INTRODUCTION

We will propose below a dramatic “inversion” of thasic physical paradigm of vacuum and
elementary matter particles, historically going &z great ancient Greek philosophers Plato
and Democritus (Gribov 1999, 2005, Gribov & Guseina press):

1) Vacuum is traditionally perceived ast@ally empty free space or as an almost empty
space, with sporadically arising - annihilated vaift (€-) and (e:) pairs.... We invert this very
old and practically dominating paradigm. The estsibustration here could be a dramatic
transition from a dominating “empty darkness” ophteto of the starry night sky with tiny
rare points of stars on it - to the inverted ph@dtom black to white). A totally dominating
white, densely filled, space now arises with rdeek matter points, like tiny holes on a white
porcelain plate, looking as insufficient defectstie “monolithic*-white vacuum medium
(Fig. 1), (Gribov, 1999, 2005). This is a kind obdern physical reincarnation of miracle
Aether, being proposed by great Renaissance thiamk&rcosmologist Giordano Bruno more
than 400 years ago (Bruno 1588).

2) Vacuum — looking traditionally as a continual pimess — now becomesatpmistic¢-
cellular, nongravitating corpuscular strueturfollowing the (now fully generalized)
Democritus atomistic paradigm (Gribov, 1999, 2005).

3) Our Universe with its isolated globaD3&pace now is considered as a microscopically
many-dimensional. The tremendouB-Bniverse now becomes only a tiny part — 2-4
microscopical fragment of the periodicdD4lobal mica-like ,quasi-crystalline structure of
the D-Multiverse with very thin periodical ,globalC3shells-waveguides”. They have the
same thickness o= A/d comptor 2,426x107m,,  (Loe=10“m,=1pmy). The D-Multiverse
contains presumably an endless number of physieadgtical (!) Universes/Antiuniverses,
with =10" Universes pro 1min the fourth dimensioh (Gribov 1999, 2005).

4) The traditional elementary mass patrticle is @inplike®, sufficiently localizedelementary
spot with a huge enerdgy=MC42 inside. A quite similar (slightly corrected) pargufi exists

in the string theory. Witten writes: “with our pesg understanding, there would be nothing
more basic than the string.” (Witten 2003b). THemeentary-dividingless mass patrticle is
surrounded by the empty vacuum space. How thigvidedl-elementary particle can cause
interference with itself on two shells, thahowed famous precisions “double slit”
experiments, performed by Clauss Jonsson with esie@gctrons (Jonsson, 1961, 1974)? “I
think | can safely say that nobody understands wmamnmechanics” noted Richard Feynman
(Feynman, 1985). Our paradigm of the elementarysmasticle is laterally the opposite — the
fully inverted picture — now our matter pelg is a local, singularity-less ,elementary
confiscation” — an elementary “cellular defect’kdia single atom confiscation in a regular
dense “liquid crystal”) in the correspondingly defed, many-cellular vacuum medium. The
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“elementary” defect causes a symmetry break invdmum body and deforms its cellular
structure. These deformations are spatially widkdpocalized and exist asaherent field
which can interfere with itself, in accordance witle Jonsson’s experiments! This is maybe
the most surprising and the most radical “par@deuum paradigm*® shift in physics — the
traditionally local, almost point-like elementaryass particle here arises as a dramatic result
of all the surrounding cellular space deformatiaiajsed by the tiny (but not the point-like),
symmetry breaking cellular defect (Gribov 1999, 20Meep theoretical analogy between
defects in crystalsvith the Standard Model physics, or gravity, deéhi supporting our
atomistic vacuum concept, was indeed, discoveremany works (e.g. Kleinert 1983,1989;
Kréner 1996; Lazar 2000, 2009, 2010),

; Sacuum-fillness
. . wacuum-emptiness - " .
Traditional paradigm haticr - Fullncss IMew "inverted” paradigm [~ emnptiness
a night emmpty darlc sloy a night sk filled
with a rare stars - with a rare stars-holes
»
rare atoms of crystal rare crystal holes
i1 ermnpty wacuim in dense vacuumn body
B DN e LoDl
a-single elementary particles a single elementary hole
e oee) FELCLILIITL i dense vacuumn body
F- -

Fig. 1 shows a dramatic (inverted) vacuum / particle pgracchange — from the empty vacuum
ffilled matter to the filled vacuum body / mattesds in it. A “night sky”"— is a global picture, ale
a small piece of a crystal — in the middle; a rgkementary particle —below.

5) The second inversion-like paradigmatic shifaishift fromthe traditionally static to the
dynamical elementary particle natuamd it follows intuitive insights of René Descartete
proposed that our vacuum is not an empty spadeithis filled by dynamical vortexes
(Descartes 1644). Outynamically existing vacuum cell and cellular vacuparadigmhave

a quite similar (non-linear wave-dynamical natunesing in the flat elastici3(x,y,z,&L<L,)-
waveguide of our space. This crucial — the dynahshét creates the geometric-dynamical
4D-string-like particle structure (as a self-focusegdquasiparticle) and so can explain the
puredynamical natureof the huge Einstein's rest mass endegyVIC2. Feynman mentioned
that contemporary physics couldn’t explain where &ccumulated: “It is important to realize
that in physics today, we have no knowledge of vema&trgy is” (Feynman 1966, V1).

The physically clear explanation of the double skperiment now arises immediately — an
electron as an elementary e-cellular defisctpresented (materialized) as principally
delocalized global deformation in the coherent gdatellular architecture, coupled with this
elementary defectt is able now to interfere with itself on twoatjally separated shells! This
concept also explains why common quantum teleportagmysterious quantum binding of
two distant particles) is quite possible — sincherent vacuum tissue is always an invisible -
global system-building — medium, ultimately managihis quantum binding. These two



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.4v. 110

experimental miracles strongly support theehproposed delocalized particle paradigm,
which holistically explains mysteries of quantumatmanical behavior.

Note 1: Frank Wilczek analogically expresses this defigitatising inversion of the old
matter/vacuum paradigm, asking: “What is Space® é& empty stage, where the physical
world of matter acts out its drama -- an equalipi@dnt, like the classical Ether, that both
provides background and has a life of its own -thar primary reality, of which matter is a
secondary manifestation? Today, the third viewriigniphant. Where our eyes see nothing
our brains, pondering the revelations of sharplyetl experiments, discover the Grid that
powers physical reality” (Wilczek 2008).

Note 2: What is the nature of the multi-waveguide structufde fundamentally important
periodical ®-waveguide’s space structure seems to be alsod dirperiodical collective
(condensed matter-like) phenomenon, remembering s@ses in a low temperature quantum
liquids: our framing membranes have very sir@urface-tension. They could arise, for
example, as a very thin interface between smuperfluid phases (e.g. like the interface
between two liquid phases in a comntbfe-*He mixture at lowT). The underlying future
theory could describe a concrete nature haf proposed hyper-periodicity and explain
empirical relation between leptons family mas$esn a more fundamental, yet unknown,
but definitely field-theoretical atomistic level.

Note 3: David Gross analyses in his article “Einstein amel search for unification” attempts
of genius in this promising direction. Einstébelieved that the fundamental laws and
principles that would embody such a theory woulsineple, powerful and beautiful.” (Gross
2005, p. 2035). We will show below that these ative theoretical features arise in the pure
4D-hyperspatial Euclidean interpretation of the GRinl hyperspatially linked with the
Einstein’s second idea of the light photon.

CONCEPTUAL PROBLEMS IN MODERN PHYSICS

Max Planck (1900), Albert Einstein, Louide Broglie, Werner Heisenberg, Erwin
Schrédinger, Max Born, Paul Dirac, Feynman and n@hgr great physicists established the
principles of quantum mechanics. At the same timemains a kind oémpirical theory, and
has obviousphysical incompletenesas repeatedly noted by some of its founders ssch
Einstein, Feynman and Dirac, etc. Feynmannexentioned that nobody understands
guantum mechanics. Einstein noted, ,...alone cordaseauave dualism requires something
unheard of before”, (Einstein 1942). Leadipysicists, (A. Einstein, P. Dirac, W.
Heisenberg, E. Schrodinger, M. Veltman, G. ‘t HpdftM. Lederman, V.L. Fritch, J.A.
Wheeler, F.J. Dyson, R. Feynman, S. Weinberg, Bs§rF. Wilczek, E. Witten, etc.) while
creating and understanding modern physics wele¢Bp and General Relativity, Quantum
field theory, Standard Model (SM), String Theoryl{Setc.) often expressed deep discontent
in connection with its conceptual incompletenesd amability to solve somdéundamental
problems

Does nature have more than three space dinms?sio

How does time differ from space and what isngrin the Minkowski spacetime?
What is the origin of mass particle? Are thaternativesto theHiggs mechanism?
What is the united origin of tligiantizedelectron mass & charge?

Do non-Abelian gauge theories with a mass gamlly exist?

Is spacetime fundamentally continuous or dis€re

ok wNE
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7. Why the Planckian constamis theuniversalfundamental constant for all fields?

8. How theclassical and quantum singularitiesuld be avoided physically?

9. Why do we haveeros ,quantum vacuum” energy density and spadeds®

10. Is it possible to reanimate the experimentaliglly “illusive” supersymmetf/

11. Why there is so strong prevalence of matter amématter in the Universe?

12. Why is the physical QED-vacuumn-gravitating / cosmological constant so srpall

13. What is the nature of tlE and DV

14. Are they connected? How is related the dis@m/@rccelerating DE-expansion with
the dominating everywhere fract&UBBLE"-structure of our Universe, etc.?

15. Is the DE a pure vacuum energy, or it is likguantessence”?

Where is the origin of zero mass in the SM from? Why not a string theory?

Martinus Veltman assumes, that “the miraculousghiith the Standard Model (SM) is that
originally ALL the particles in the SM have someaenass...” (Hargittai 2004, p. 101). He
asks, “is there a deeper layer to understandindp@ttencing of forces?” and notes, “we don't
know why, but it gives you the suspicion that ie tHiggs system there is probably another
layer where the idea of mass gets another intejowat (Id. p. 101). He makes a penetrating
remark: “The breaking of symmetry is not in thedtg not in the balancing of forces, it's in
the way we look at it*, (Id. p. 107). Veltman joitisat the very big hopes for modern string
theory did not prove true, and the “strings andessymmetry...explain nothing from things
what we don't understand today” (Id. p. 107).

Gerard ‘t Hooft says: “I think now that there mbst some fundamental theory of Nature that
we don't know about at all yet, where quantum meidsadoes not enter any of the equations.
The theory is totally deterministic, causal, cohé@nd consistent - having nothing to do with
guantum mechanics (Id, p. 125).

Are there some unknown hidden symmetries?

Val Fritch makes very important note, “...the CP aia@n observer in the weak interactions
is not nearly large enough to account for the emaihtimatter asymmetry in the Universe
(Id., p. 205). Sidney Coleman was quite sure tldiviously, physicists have overlooked
something fundamental in this universe, kind ofchamism, which care that all different
components of cosmological constant are exactly’4€oleman 1993, p. 280).

Gerard ‘t Hooft asks: “Why the cosmological constignso small? One possible reason could
be that there is symmetry”, (Id., p. 127). “Theseno theory for such a cosmological constant
at present. It's a great mystery" (Id. p. 128).

Leon Lederman notes, “There is a deep symmetryclwhnables us to understand thid
force, the weak force, and the strong force. Gyagitstile a mystery” (p. 152). He asks, “Is
there any evidence for the Higgs fields? NO” (I83L

Anthony Zee notes, “The most unsatisfying...is thespnt formulation of gauge theories.
Gauge “symmetry” does not relate two different ptaisstates, but two descriptions of the
same physical state”... Historically a very big sigg was to discover two fundamental
hidden symmetried,orentz invarianceand gauge invariancetwo symmetries that “hold the
key to the secrets of the universe. Might not otgsent day theory also contain some
unknown hidden symmetries?”... “In dimensional dedton aD-dimensional theory may
look (D+1)-dimensional in some range of energy scale: itfld theory can literally create a
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spatial dimension”... this suggests “that quantunidfideories contain considerable hidden
structures waiting to be uncovered” (Zee 2003,56-457). “One of the disappointments of
string theoryis its inability to resolve the cosmological cométproblem. But the brane world
scenario offers “a glimmer of hope” (Id. p. 436).

Thus, we propose below the “something overlookedbur very large matter-cluster — the
large-scale matter-antimatter symmetry. Ourioplecal waveguide’s particle/antiparticle
concept and the corresponding gravity/antigravitgeate corresponding periodical

hypersymmetry of physically identical (matter/arditer) Universes/Antiuniverses with zero
gravity mass density on the large cosmisahle, that explains simultaneously the
microscopic, cooper-like vacuum supersymmetwith( the resulting zero cosmological
constant) and the global cosmological DE&DM, eteepomena!

The comeback of the quantum ether

Steven Weinberg recalls the “idea of "ether”, amded “Einstein solved the problem by
IGNORING it.”... (Hargittai 2004, p. 27). Later Eirsh totally reconsidered his "anti-ether"
conclusion and realized that "...according to thaegal theory of relativity space without
ether is unthinkable; for in such space there mby would be no propagation of light, but
also no possibility of existence for standards pdce and time”. He claimed some essential
physical properties for this hypothetical “propaganedia” - ether:

(a) It must be a non-pondermotor, non-gravitatiregia;

(b) a corresponding sound-light waves in this mexdiiest be transverse (as the transverse

light waves) and, thus "must be of the nature sélal body" (Einstein, 1920).

The forces unification problem

Why is gravity such a weak force? This is the miogiortant “hierarchy problem” in modern
physics. Christopher Isham writes: “The gehedativity has “unavoidable space-time
singularities”,... “The weak and electromagndticces are neatly unified in the Salam-
Weinberg model, and there has also a partialiaatibn with the strong force. It is an
attractive idea that a consistent quantum theorgra¥ity mustinclude an unification of all
fundamental forces”...“The deep incompatibilitgtlveen the basic structures of general
relativity and of quantum theory of quantum gravigguires a profound revision of the most
fundamental ideas of modern physics.” (Isham 19031-5). Alexander Vilenkin mentioned
that modern quantum cosmology “is not likely to e an observational science” (Vilenkin
2003, p. 662). Edward Witten concludes, “In theirgtrTheory (ST) we do not have the
analogue of the Einstein-Hilbert action or the pite of equivalence that led Einstein to it”
(Witten 2003a, p. 458).

The general “problem-solving” way - the periodical waveguided hyperspace
symmetry

Recently we have proposed (Gribov 1999, 2003, 2€iS5)*hidden” symmetry and disclosed
its very simple physical nature, arising in theipdical 3D-waveguide’s hyperspace in the
global Euclidean B-hyperspace. This concept reformulates ffieneering Diracian
matter/antimatter interpretation: electron anditpms have heredentical positive inertial
masses (dynamical) energyinM)=Mine+>0, but positive and negative gravity masses. The
Lo-periodicity changes periodically theelectrostatic charge antigravity charge (gravity
mass) with corresponding symmetry,M=-Mge). The hyperspatial transitior- e,
manifests literally theL,-shift from any3D-waveguide to the nearest one (see the waveguide
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gravity mechanism below). The “one-step” shift of3B-waveguide changes the electron
gravity potential and electrostatic charge sigm itite opposite — describing positron (if we

shift a waveguide’s number>ntl asW,, >W,,,).

The inertial electron masMlizey (as the measure of always positive dynamessrgy
Es=MinC42in it) is always positive for electron and posit, independently of the waveguide
number:Mine9=Mine+>0 (you must add positive energy to accelerate tth particles). So
the positive value of the dynamical enefgygMinC4?, is concentrated in thés;-dynamical by
the nature particle (vacuueacell) and it is positive for all identical peri@ail 3D-waveguides
W,. The (positively signed) property of the inertrahss and simultaneous oppositeness of
the *gravity “charges” of electron and positrdge=—Mge) open the straight and
promising way to the Cooper-like “composite-likeSncept of common supersymmetry in the
hypersymmetric vacuum tissue. This also explawhy the composite supersymmetry is
totally hidden experimentally. Indeed, ourupted composite ef/e+) bosonic cell is
nongravitating but it has its full inertial malshne-)+Mine+=2Mine-50. Thiscomposite boson
carries the exacsupersymmetric propertiesomparable to itdwo fermionic partners-
electron and positron, arising in the QED as vir{ed and €.) pair. This pair carries exactly
the same summary inertial mad8line)tMine+=2Mine) The proposed “composite
supersymmetry” concept sufficiently reformulatesimplifies and practically fully
rehabilitates the salvatory idea of the ssyi@metry. Now it is realized much more
economically — without need of new hypotheticaheatary supersymmetric sparticles. Our
composites arise quite normal physical way (ashalaion of ane-hole ande-antihole with
annihilation of their opposite classical fieldshi3 annihilation restores the resulting ghost
coupled é-/e+) cell — being immediately naturally hiddem the coherent and ghostly
bosonic vacuum tissue. We should examine the igmesthy it was so tricky before to
propose existence of the ghostly composite supiegra:

The PD-waveguide’s space structure and iB3-geriodicity are sufficientlygeneric with
respect to the here discovered new hiddemnstry — the gravity/antigravity mass -
symmetry and common fundamental grand-symmetsgsultaneously arising here the
Lorentz and 4D-gauge invarianc&he SR of Einstein & wave of de Broglie ariseouar
physically transparent waveguided concept; theynase surprisingly deeply connected - as
two corresponding aspects of the same wave’s dysaas a purgvave interferenceffect in
the d-waveguide (Gribov 1999, 2003, 2005). Some deepogies between quantum field
theory, based on the SR and theory of quantumdgyat low temperature, are common in
modern physics (the SM, etc.). Grigorii Volovik sumarized these analogies in his profound
book and actually formulated “the ultimate goaf’theoretical physics to find underlying
hidden vacuum tissue, creating its so demonsaigtisbvious superfluid properties, but he
had no answer how to do so (Volovik 2003).

The hidden periodicatMg, vacuum hypersymmetry appears very simply in ouropléral
wave-guide/anti-waveguideD4hyperspace structure, but purgbgychologicallyit is very
difficult to accept by modern physicists. Inde#itg outgoing gravity/antigravity symmetry
sufficiently reformulates and surprisingly enkesgthe prominent Einsteinian equivalence
principle and the resulting GR. If we wilhke the matter/antimatter antigravity into
consideration, we can recognize now a free fabwflaboratory in an outside gravity fiedd
Our free falling laboratory will be accelerated)-{orwards along a geodesic line in the
external gravity fieldg, but the probe antiparticle in the same laborateitl be accelerated
(—g)-backwards along the same geodesic line. The dagltdtive accelerationgZan be now
properly detected inside the same laboratory! Now ¢lear for experimenters in CERN (but
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not for all theorists) that there was not yet polesa proper experimental gravity test with
antimatter particles, since wusual gravisy too small, relatively to an unavoiiab
electromagnetic noise. The first decisive (extrgnubfficult) antihydrogen gravity test is in
the process of development and will be done inyears in CERN (see chapters below). We
will show below that exactly the Equivalence Prptei (EP) arises as a consequence of our
waveguided gravity mechanism. It is the same raetve) for matter/matter and
antimatter/antimatter gravity interactions but foatter/antimatter interactions it becomes the
“anti-equivalence” with the repulsive antigravityside!

To determine where this new hypersymmetry comes,fiwe have proposed additional pure
Euclidean spatial dimension¥31) — but in the simplest isotropic waveguided foffhis
concept deeply unifies classical physics. We haepgsed that our quasiflat EuclideaB-3
spaceX,y, exists in form of the quasiflaCBwaveguide’s “shells” in the isotropic Euclidean
4D-hyperspace — with periodically prolonged multilee: electron/positron waveguide’'®4
architecture:

[X,Y,Z,...(-3Lo<L<-2L,); (-2Lo<L<-Lo); (-Lo<L<0); (0<L<L,);(Lo<L<2L,); (2Lo<L<3Ly);...].

It containswaveguide’s hypersymmetric shift, likk,, (WhereLo=/lQ_Comptoﬁ2,43><10‘12m).

We will show below that the local space/antispadte-“sandwich”, being proposed and
partially investigated earlier (Gribov 1999, 2D0& only a tiny discrete fragment of the
presumably endless periodicaD-hyperstructure and is able to include/explain EH&DM
existence. It contains dividing elastiD3nembraneMM,, constituting the elastic waveguide’s
borders - B-walls, fully reflecting waveguide’s wavesside the correspondingD3
waveguide. These periodically placeD-8xembranes arke-periodical quasiflaty,y,2-cross-
sections:

[X,¥,Z... Mop=—nLs ... ; Moa=—2L,;, M.1=—L,;, Mo=0; M1=+L,; Ma=+2L; ...Mp=+nL,;...]

The additional 8L<L, degree of freedom (theD8waveguide’s shell in theR¢hyperspace)
provides very simple, quite organic physical alére to the mysterious Higgs mechanism
of the rest mass creation. The mass particle aases “massless’Bkphoton with the basic
guantum-mechanical (as wave of de Broglie}likgoperties. The GR-equivalence/anti-
equivalence  principles and consequently enlarged wtdbiean-Einsteinian-like
gravity/antigravity also arise in the same periatlwaveguided hyperspace (totally missing
in the SM and in modern cosmology). Herésesr the periodical £ gravity mass,
(%) electrostaticharge, £) spin. This opens possibility for (physicaliynderstandable)
existence of the periodical massless ghost congmositCooper-like bosons — atoms of a
nongravitating electron-positron superfluid (ethésge corresponding chapters below).

HISTORICAL REMARKS

Albert Einstein (1905) discovered de facto the iEieen D-hyperspacen his legendary SR,
that directly discloses his fundamental relatic energy-momentum equation for mass
particle: E2=Mg2+P%x,y,2, if C=1. It is obviously based on the exact Pythagordautistance
in the Euclidean B-hyperspace and we will show below this unifyingghbal interpretation.
Why this nontrivial and indeed revolutionary-hygeasal physical breakthrough of the SR
was hidden almost 100 years? The core of the answiarthe common pseudo-Euclidean
global D-spacetimenterpretation of the SR, which was very soon pougbppresented by
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prominent mathematician Hermann Minkowski (1908)isTformally excellent mathematical
form seems to be the fatal conceptual efating the puredD-hyperspatial physical sensé
the SR (especially obvious for the mass partidtejeed, young genius mentioned soon fairly
that the Minkowski's reformulation is no more th&uperfluous erudition” (Pais, 1983,
p.151), and "since the mathematicians have attattiedelativity theory, | myself no longer
understand it any more." (Seelig 1954, p.A8e will show below that theure 4D-
hyperspatial (3D-waveguided) reinterpretation of the SR iscimunore reasonable - it
discloses basic physical unity between the SR&&@R the QM, including immediately
arising the “rest mass creation” mechanism andsiphly unity of the DE&DM and B-
supersymmetry with a miracle endless window to grendiose B-Multiverse around us.
The too revolutionary “hyperspace shadow”tle SR, discovered by Einstein in 1905
remembers the comparable mega-geographic discawer@hristopher Columbus, who had
de facto discovered absolutely unknown — gigantisefican continents 500 years ago, but
who was sure that it was common “spacetime” ofdndi

De Broglie has proposed the revolutionary connadtetween the Einsteinian SR and photon
concepts, creating theave’s propertief a mass particle (de Broglie 1924). Remarkable
positive reply on the de Broglie’s wave discoveayne soon from Einstein: de Broglie ... had
“lifted a corner of the great veil.” (Cropp2001, p. 278). The[Bwaveguide's wave-
dynamics contains both the SR and the de BroglP'svave of matter, it enables to create-
unify the SR and the arising GR-equivalence priecipith the wave of de Broglie for mass
particle. It discloses physical unity (waveguidedtbe nature) between quantum world and
the classical SR&GR, with correspondingly arisingagtized-linear B-rest mass spectrum,
common for a classical oscillator and the “mass’ g@bween zero rest mass and the first rest
mass harmonics, naturally assumed to be the made @lectron (Gribov, 1999, 2005). The
arising here (B+1)-waveguide’s mechanism of theD-Bhass particle creation and its
fundamental unity with the simultaneously arisiregis classical physical SR&GR&QM laws
are caused by the simple classic@l-\Baveguide’s boundary conditions in the isoicop
Euclidean D-hyperspace. This excludes the so-called Higgs amesim of the mass particle
creation, common in the Standard Model (SM), bgingposed by Peter Higgs and some
other physicists (Higgs 1964). It becomesotbically non-necessary and too isolated
conceptually, looking (also for many prominesxperimentalists) as one of the most
expensive “illusions”.

The proposed 3-waveguide/®-antiwaveguide’s sandwich-likgeriodicity discloses the
secondlegendary discovery of antielectrdsy Paul Dirac in 1931, being de facto mini-
periodical=sandwich-like electron-positron quen mechanical transformation of the
relativistic Einsteinian equation (Dirac 1931). éedl, our periodical hypersymmetric “zebra”
shows the pure hyperspatial particle/antiparticBFGymmetry nature (Gribov 1999, 2003,
2005). But now common CPT-symmetry has sufficiemiagement (all-important for the
elementary particle physics and cosmology) as tdbtianal gravity-antigravity £charge”
hypersymmetry between particle and antiparticlas Tiew hypersymmetry enables existence
of the nongravitatingCooper-like (e-/e+) composites— scalar bosons - supersymmetric
partners to theirs decoupled virtual and e pairs. These composites are “atoms” of the
proposed superfluid vacuum tissue; they are robwst, surprisingly-necessarilghostand
they fill densely, but weightlessly all the spasdtlze scalar-bosonic and ghostly superfluid.

The supersymmetry between coupled composites anavéiti-known fermiongeplacesand

reincarnates common salvatory hypothesis ef ghpersymmetry The supersymmetry is
absolutely necessary - only this way the monst@®* quantum vacuum energy density
could be reduced to zero — only its hypotheticalspnce allows equalizing the QM-bosonic
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and fermionic degrees of freedom in the consis@BD (Gol'fand, Likhtman 1971; Wess,
Zumino 1974,

The “hyperspatial” Newton’s gravity and GR mustarmorate thetMg, gravity “charge”, but
with sufficiently positive inertial masMi, > 0 for the both - particle and antiparticle, as a
measure of mechanical inertia = resistance to aatel in the second mechanical Newton’s
law. The Min=fMg|>0 is invariant for all equal periodicaD3waveguides. Importantly, the
GR-equivalence principle is not necessary to pastuhnymore — it is now resulted (as the
equivalence / anti-equivalence) principle frahe naturally arising waveguided gravity
mechanism, realizing the hypersymmetrical periddiawton/Einsteinian gravity/antigravity
in the periodical B-waveguide’s hyperspace — the proposed Multiversetsire.

Cosmologist Jaan Eniasto writes: ,Both Darlattdr and Dark Energy are the greatest
challenges for modern physics since their naturenisiown” and the “realization that we do
not know the nature of basic constituents of thévéhse is a scientific revolution difficult to
comprehend” (Einasto 2010, p. 1). “We evem rnibt know is a radical change in our
understanding of the Newton and Einstein theorieggravitation needed...” (Id., p. 23).
Indeed, the DE problem is connected with the retemendous cosmological discovery of
the accelerating Universe expansion (Schreidil. 1998, Ries®t al. 1998, Perimutteet al.
1999). Fritz Zwicky discovered the DM-phenomenorastronomical studies of some rotating
galactic groups. Later Vera Rubin and others dispety the DM in studies of stars rotation
around galactic centers, (Zwicky 1933; Rubin e1@r0). The discovered DM is invisible for
electromagnetic radiation, but it interacts graitaally with the Ordinary Matter (OM) and
sufficiently prevails the first one. The proposeerehholistic-Multiversal hyper-cosmology
(with the postulated large-scale periodical madi@imatter = gravity/antigravity symmetry
and the resulting natural large-scale space flajredves these two problems simultaneously
and shows that they ardeeply connected phenomena in our Mufiese Indeed,
gravitationally coupled parallel dark matter clusteepel symmetrical antimatter clusters,
realizing exactly the DE£[anigr~ +1/r) phenomenon, but the same DM clusters attractr othe
matter clusters and antimatter clusters attractrodimtimatter clusters, realizing the summary
attractive DM*=Ugy~ -1/r) phenomenon. Our theoretically predicted grawtailly neutral
DE/(DM+OM) ratio is near 4/2=76%:26% (see cosmological chapters below) aigliery
near to the recent measurements of cosmic microwae&ground anisotropies (Hinshaw
2008). The summary attractive DM+OM includes enagilty estimated 4% of common OM.

The most intriguing consequence of the presentsdigdl concept (going surprisingly fare
beyond the interests of physics itself) is oppatiuto be surrounded by plenty of highly
developed parallel civilizations, settled hypersgbt very densely £#5 Cy-light minutes from
us in the D-hyperspace). Here arise fantastic possibilite€dmmunicate with them - to
become a member of their super-intelligent supemitedgeable Hyperclub! From this point
of view our dear, experienced civilization looks/fJer-historically” like a “nesting, hatching
from an egg”.

Note: There are some hyperspatial physical theoriestiogegaome basic physical laws (the
SR and gravity, PCT symmetry, etc.) using more tBapatial dimensions. One of them is
the @-spatial model by Igor Urusovskii (Urusovskii 20@805, 2010). This model describes
a point-like dynamical B-particle, confined on a surface of the hyperdjical tube by a
kind of hypothetical cosmological force; thabe is placed along our 3D-space, which
remembers the compactified&pace by Theodor Kaluza (Kaluza, 1921). The pparticle
twists around the tube with a quasi-light speed igsdxial projection is its common physical
velocity. This kinematical model has some defimitailarities to our hyperspatial concept.
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The difference is that similar hypercylindrical ésbare emergent-quantized and are polygonal
in our P-waveguide’s space; the confining cosmological dois result of a quasi-optical
non-linearity in the waveguide’sDdmedium, etc.; particles/antiparticles by Urusovskie
defined by the opposite twisting directions, bubur waveguided concept they are different
hyperspatially — being in twdifferentadjacentwaveguides.

PERIODICAL 3D-WAVEGUIDE'S CONCEPT OF THE GLOBAL 4 D-HYPERSPACE

Attempts at building the 5D-general theory of electricity and gravity

Mathematician Theodor Kaluza introduced heigadlly the additionalcyclical 5th space
dimension into the classical 4—dimensional physsgace X,y,z,} of the GR of A. Einstein
(Kaluza, 1921). The problem is that the physicahnieg of this g cyclical dimension was
never clear. O. Klein (1926) and V. Fock (1926)cdigered that trajectories of the charged
particle in the Kaluza’s space correspond to geodeses with the O-length (geometrical
beam). They showed that the classighl/sics of relativityis equivalent to thegeometrical
opticson a beams transmission in the-Space and thguantum mechanicahovement of the
charged particle is equivalent theave opticson the transmission of scalar waves -5
space, but only if the wave functiahhas Kaluza’'syclical condition

W23, ) = u(XE X3t exd2 7i(MC/h)X] (1)

In this case will arise also the well-known equatior waves of matter as the¥31)-wave
of de Broglie). A. Einstein and P. Bergmann (1988)gested that the five-dimensional space

is topologically closed in the fifth dimension.Bl. Rumer (1956) reformulated the cyclicéhl 5

coordinate, and proposed ttadlt physical quantities are periodicat the 5 coordinate of the
action and this period is the Planck constanBut in all thesec-theories there was hidden

the generiphysical naturef the necessary, basigclical condition ex2 7i(MC/h)x’], (1).

The new base of unification - the 3D-waveguide in the isotropic Euclidean 4D-
hyperspace

We tried to solve the problem and proposed the lssaut physically widely relevant - the
Euclidean, pure spatial concept (Gribo®99, 2005), containing additional spatial
dimensions:

(&) The pure mathematical Kaluza’'s discovery — thelicgl condition (1) is realized in the
physically transparenEuclidean, isotropicdD-space(x,y,z,X=L), where L is xX°- the 4-th
spatialdimension. Our physical Euclidea-3pace is a part of it — it is confined in the thin
3D-shell &,y,z0<L<L,) — in form of thequasiflat 3D-waveguideW,, framed by two elastic,
strongly strained flat3D-membranesMo=(x,y,z,L=0) and M41=(X,y,z,L=Ls), Where the
lightest elementary lepton particle constitutes wew fundamental 3-“housing” constant
Loe= A L comptor= 2,426x10™°m_ =107 %pmy,, (Fig. 1.1)

Note: The convenient elementary “rest” mass of electMh,e discloses its B-spatial /
dynamical nature, arising in th®3vaveguide, with the essentially relativistic “tiugy” 3D-
component in it, reduplicating the full “rest” egg and correspondingly the full inertial
“rest” mass of electrorM*,.. We have nowM,—~M*,. / 2 and the electron-waveguide

thicknessLoe must be derived akoe= A* e compror 2,426x107m, (see Fig. 3a)Most of the
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intermediate algebraic calculations will be madeuim present notationsithoutthe /*/ sign,
as Mo, etc.) correctly reflecting their physical sense& tonvenient notations
(M* 06, A% & compton M o €1C.) Will be substituted finally in the derivptysical results.

C
Ade Brog].ie:t;h—&:

oL

-

A de Broglie

X
'V phase (de Broglie) = C% / Vx .J

Fig. 1.1shows three basic intersections of the electiwéve in the B-waveguide

(x,y,z0<L<L,), this wave propagates, reflecting along a pamaydrajectory AAVVVVW\ with the
corresponding self-interference waveguide’s cooddi(see Fig 1.2a), creating the SR, the wave
of de Broglie and Kaluza’s cyclical conditions sitaneously.

(b) The lightest lepton mass-particle (electron, las basic mass offfective, low energy
physic$ arises here naturally as thB-#ight-speed C, -wave quanta” with corresponding
pure dynamical“orthogonal” L-energy Eoe=hVoe=P 40dCs=(MoeCs)Cs=M«C42 component in
this non-dissipative waveguide’s space. This wave propagates whth phase speed
Cs=(Vx, W, Vz,Cy), whereC 20 and C%=constin all 4D-directions. The isotropic B+space
condition realizes different possible inerti@dordinate systems of ouk,y,2 space. We
follow common Einstein’s generalization of tmeechanical Galileo’s principle, that all
physical laws are the same in different tinersystems of coordinates. More over, this
generalization is resulted from the proposed callduperfluid vacuum medium concept,
where, e.g. the Einsteinian light photons are spaives - quasiparticles in this frictionless
superfluid medium. We are not able (being made fouasiparticles) to sense our movement
relative to this underlying medium (see chapterridtical space / antispace symmetry — as
the periodical matter / antimatter concept” below).

(c) This concept discloses thed81)-nature of the B-mass particle, its appearance in the
3D-waveguide, where this wave-particle moves alwaih the 4D-speed of lightC, as a
4D-massless€4-photon quantagarrying bosonic spis=1. This nature of the mass particle
creates the same Lagrangian form as the formallyslessCs-wave, with only one basic
difference that it is confined in the “sudsial” 3D-waveguide, which keeps the key
Lagrangian form intact and so allows quite mass@E&®-renormalization procedure for the
SM mass particles. This natural mechanism of thesnparticle creation does not contradict,
but rather corresponds to the Standard Model (9] where all the SM-mass particles are
paradoxically massless. The proposed h@e+1) waveguide’s rest mass creation
mechanism is unshakeable, since physically it srese general part to the simultaneously
arising basic “stones” of theoretical physics (B8R, the Newton gravity, the wave of de
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Broglie, etc.) and so, looks as the moslisgc alternative to the common physically
“isolated” Higgs mechanism. Indeed, Leon Ledermdabel Price laureate, working in the
experimental elementary particle physics asksthése any evidence for the Higgs fields?
NO.” (Hargittai 2004, p. 152). The Higgs are hypatbally very heavy massive bosons, they
were never detected experimentally and (if thegt@xthey must be detected soon at CERN
and it is the last, but almost vanished hope. Trapgsed alternative looks much more
attractive and it presents something unthinkabl®orbe— the periodical waveguide'sD4
Multiverse, explosively reach and particularly (@hs gravitationally) overlapping with our
Universe (see, the cosmological chapter about diid@k Energy and Dark Matter concepts
below).

(d) This is the pure B-Euclidean (a) - the@-spatial + (b) — the waveguide&-dynamics.
They uncover a deeper - thB4pacial/3D-waveguide nature of the SR for mastgbarand
physically reconsider the classical (bphysically obviously incomplete) geometric-
mathematical concept — the Minkowski's psetdalidean D-spacetime. Indeed, the
Minkowski’s straight-linear time coordinate=iCt is significantly different of the above
proposed physical source of the SR, being of ghee spatial Euclidean D4hyperspace
(x,y,z0<L<L,) origin. The Minkowski's time coordinate=iCt has its global C-dynamical
property by definition. Its global physical structuis now transformed radically into the
nonstopL-1 | polygonal cyclicalCs,-wave movement inside the sainénterval G<L<L,, (Fig.
1.1). The Minkowski's (global) linear time coordted] [1 [0 [0 —iCsflis transformed now

into then-polygonal cyclicalL-projection (with a proximal sundL=iC4dt=3n|2L,|)

of the physically relevant polygonalVWWVVVVV\ 4D-length intervaldSdx,dy,dz,d). This
invariant D-interval dS2 is dS2=dx2+dy?2+dz2+dL2 and d&n|2Lojcox. The straight-linear
time coordinatdCt becomes exactlgpatial broken-polygonal B-length parameterand our
“realistic” physical timet itself becomes imagery — following its cyclical Wards-backwards
jumps. (Fig. 1.1, Fig. 2c). Common smooth “worldeli of the mass particle in the SR
becomes now physically united and more adequatalites now inseparably the wave-QM
and the wave-dynamical rest-massive properti€ébese fundamental SR&QM-properties
were totally lost in the global Minkowski'spacetime. The pure Euclideam-gpace
(X,y,z0<L<L,¢ of the I-waveguide-shell now plays a physically newfundamental,
unifying role, recreating simultaneously the SRs ttlave of de Broglie / Schrodinger, Dirac
equations, etc., deeply connecting them with theste’s-Einstein’s gravity and the miracle
(now physically clear) cyclical Kaluza’s conditi¢@ribov 1999, 2005).

This is the physical reason to change the exiggegmetrical “status quo” of the legendary
Minkowski’'s spacetime. Instead we have the sioitgl and unity of theEuclidean 3D-
waveguidephysics. The reason is an additional miracle atteilb behind this physically very
simple I-waveguide, immediately arises endless peradddD-Euclidean Multiverse
structure. This periodical Multiverse naturally tamns and unifies together the SR&QM with
the particle & antiparticle concept and so cre#ttesfor cosmology necessary Newtonian-like
waveguide’s gravity/antigravity concept, with @rresponding waveguided equivalence
principle. We have now sufficiently enlarged Eimst® GR with the periodical gravity and
antigravity, and following natural DE&DM physicstce This periodical Multiverse explains
and sufficiently enlarges the fundamental P§/Mmmetry on the basis of the periodical
hyperspatial particle/antiparticle concept. Thsmplifying and unifying conceptual
transformation opens a miracle “windowd tan endless, periodicalD-Multiverse-
“Hyperbook” - surrounding, embracing few thinates” of our dear [3-Universe. This
periodical Multiverse, though, becomes a much nmionqgortant story for our civilization, as
the above-mentioned, physical unification itseffe(forofound physical unification property
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shows strong evidence for the Multiverse’s existggndhe Multiverse arises as a natural
theoretical hyper-cosmological” predictionsuperior to the so widely popular fictions (see
corresponding chapter “The adjacent parallel use®r full of civilizations — hyper-internet
and informational relocation” below).

The unification aspects, etc. are summarized below:

|. The periodical waveguide space creates and @nifie

—The cycIicaI><5-Kaqua condition

— The Special Relativity

— The wave of de Broglie for mass particle andShkrdodinger/Dirac equations

— The patrticle/antiparticle symmetry with the Newi{dEinstein gravity & antigravity charges

— The self-focused, dynamical and quantized —rigthke” - elementary particle structure
arises in the “elastic”[3-waveguide with “clipping” of common self-energygularity.

Il. ThedD- symmetry of the periodical waveguide/antiwavdggpace allows
— The novel — B-hypersymmetrical — periodical matter/antimattemaspt.

— Existence of the “ghost” composites — Cooper-tikepled nongravitating scalee{e+)
bosons — very robust “atoms” of the Diracian-likecé&ron-positron vacuum.

— The novel — hypersymmetric, “atomistic” quantuatwyum concept — as a non-gravitating,
superfluid at lowT, with its “effective” — emergent physical laws.

— The exact supersymmetric compensation of the trmrss QED-vacuum energy density
Prheor/Pexperim=10"%. The decoupled virtual e and e fermionic pairs (carrying the
summary inertial masMinert.composie 2M* 0e>0), Now have their own “supersymmetric”

bosonic composite partnerde-/e+), carrying the same positive inertial mass
Minert.composite 2M*0e. They look very much like the Cooper's supaductive bosonic

composite - €-/e-) pairs. Now they are paradoxically nongravitatinthey have the sum
of zero gravity masMyrav.e/en=0, they are weightless, electrostatically chargelasd
spinelessghosts These €-/e+) composites have huge coupling enet@ygupm:ZM*oeCz

and they are much more stable (abouf 1R / 10 °K ~ 1@ times) comparably to the very
weakly coupled common Cooper-(e-) pairs.

— The “wanted” family of the elementasypersymmetriparticles is completely replaced by
these above described “gho$tdsonic compositeduilt from thewell knownelementary
SM-fermions/antifermions.

lll. The inevitable periodical prolongation of the local fragment&@D-spacé3D-antispace
symmetry opens the miracle “hyper-geographical” dow into billons of parallel Universes,
physically identical with our Universe, picometerrdely surrounding our loc8D-space.
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The earlier proposed “minimal” space/antispace sgtmynwas connected only with two

adjacent identical electron/positron waveguidMs.; / Wo, as two adjacent flak,-shells

[X,Y,Z, —Loe<L<0]; [X,Y,Z, O<L<L,d. Now it is expanded and is analyzed in framesthaf

periodically Loemultilayered 4D-“Multiverse” structure (Gribov 1999, 2005). We therefore

have the corresponding periodical intervals inrttaeroscopiel-th L-dimension:
c[TNLoe<L<(+1)Lod; ...[ Loe<L<0]; [0<L<Log ...[ (n—1)Loe<L<nleyd...as

W Zan—1 [Woan | I W 3| W | W_1 | Wo | W | Wap [ Was| .| Won | Wap s ...

— Realizing periodical anghysically identical Universes/Antiuniverses that are rétey
parallel to each other and coupled with our UniedMo. They have enormous spatial
densityp, within these Subuniverses along theoordinate, where

— ~ 1010
,ou - 1CmL / /]* E.COmpton~ 10 UniversegcmL .

— DARK ENERGY — here is a result of (a) a@qual averag€imatier = Pantimatter densityon
the large -scale Universe and (Bpulsive antigravitypetween matter/antimatter Universes,
like between ourWp Universe and two the nearest oW,; and W_; antimatter

Subuniverses. Th@matter— Pantimatte=0 provides the Euclidiaflatnesson the large-scale
Multiverse.

— THE BUBBLE UNIVERSE STRUCTUREnNOw is observable everywhere on the large-
scale Universe. It seems to be the mostioabyv “visual” evidence — the strongest
cosmological support of the exactly equally présgérmatter/antimatter clusters with the
repulsive - spatially separated periodical coy@ds +My and —-Mg, on the large-scale
Universe. The periodical gravity/antigravity workaturally as bubbles making/éast in
the expanding “hyper-dough” of the periodiddultiverse (see corresponding chapter
below).

— SPACE FLATNESS- our Euclidean globaBD-space This surprising fact has been
proven experimentally very well and is also resgjtin average as zero large-scale gravity
mass density in the Universe (corresponding to stuctly symmetrical matter/antimatter
Multiverse).

— DARK MATTER (DM)- arises as theattractive gravity between dark-ever\WWa,-
Subuniverses and corresponding dWlk,-Subgalaxies, being gravitationally coupled dark
segments in hyperspatial “spinal hyper-columns”gddvitationally short-ranged coupled
Subgalaxies. Our matter UniverMo is gravitationally (hyperspatially short-range)
coupled with two the nearest “shadow matter” UrsesW., and W_3, being invisible -
electrodynamically isolated by the intermediateti’awaveguidesW,1 andW_;. The true
nature of the “miracle” DM particles is similar wommon “quasi-mirror” SM-family.
These physically cloned elementary particléamilies” are +2L,-shifted into two the
nearest My, dark matter waveguidd®/ ., andW-; , thus only have gravity attraction to our

+Mgr matter, centered in tH&o waveguide. They are hyperspatially in the electrgmetic
“shadow” and are invisible at the same time.

— The waveguide’s periodicity is supported fualitatively self-consistenperiodical
installation of the first SM-lepton family (eleotrs/positronsu/d quarks/antiquarks with
their triplet composites - the confined colored plats (protons/antiprotons;
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neutrons/antineutrons) inside the 4D-triplet blocs oul W—1| Wo | W.4| waveguidesand
J7EmMesons in these waveguides (Fig. 11).

The above-mentioned properties arise from the sainysically transparentDBtwaveguide-
dynamics. This dynamical concept deeply usifibe disconnected “main load-bearing
columns” of modern theoretical physics (Gribov 192803, 2005).

Feynman noted many years ago in his famous lecturgshysics the remarkable property of
a usual planar @-wavegiude - its electromagnetic wave dynamicsthasanalogy with the
phase waves of de Broglie, propagating along thevaveguide with the corresponding
super-light phase speed. He also noted that th&vistic momentum-energy equation for the
mass particldJ2=P2C2+(MC?)?, if being described quantum mechanicallylssh v, is very
similar to the wave dynamics in the waveguide. tigiis interesting?”, exclaimed insightful
Feynman (Feynman et al, 1966, p. 230).Why beingrsaisely insightful, Feynman never
developed these attractive waveguide’'s advastdgr creating waveguide’s gravity and
unification of the SR with the QM? Paossibly, it wdmd” influence of a widely dominating
skepticism to deal with additional spatial dimensian his times, or maybe he touched this
amazing analogy accidentally, as a lecturer, b@angsed on a very special educational goal -
to show so wide universality of mathematical eounst in physics. Indeed, in this case he
“loosed the track”, underestimating ththtnking by thé'so interesting” waveguide’analogy
could create a new basic physical concept, asstoften done in the history of physics.

Einstein also used the promising idea of fla 2D-waveguide almost directly (but
differently) — in his famoussubstantial” mirror clock construction. It contains two parallel
2D-mirrors with al-like macro-distance between them and a pelipelar light beam
periodically reflecting-flying between these misoiThis ®-light-clock has a timing period
To=2L,/Cz and a corresponding clock-frequeney=C3/2L,. He “invented” this very simple
and important ,substantial“ clock, immediately slng essence of the SR-time delay, but
even Einstein never realized that there wamae promising opportunity, reducing the
clock’s macro-thickneskg to a very thin B-waveguide. This idea could have suggested him
a radically novelty - thevave-dynamical nature of the mass particle, vilogtin the 3D-
waveguideand existence of theDBwave of de Broglie (even in 1905). Indeed, his das
relativistic mass equatiod=M, /v/(1-VZC? and the frequency equatios Vo/v(1-V?/C2) for
the D-waveguide (necessary for the beam-wavepgpation along with this thin
“substantial” clock) have identical forms (Fig. 4)2

If we multiply the frequency equation by the Planatonstant h, we derive
hv=hv,/v/(1-V2/C2) and it is now directly related to the Einstein'smed great 1905- idea —
the concept of thehoton Indeed, his basicCBspace equatiofts’=(M,Cs)*+ (PsCs)? for the
mass particle appears as the same Euclideahyerspace equatiofs?=(MoCa)*+(P5sCs)?,
being simply the basic wave-interference condifionthe £D-wave, propagating along this
flat 3D-waveguide in the @-Euclidean spaceThe postulated Kaluza'’s cyclic condition here
appears clearly as the cyclicdd4vave dynamics in theCBwaveguide.

1) Here we findthe purely wave-dynamic nature of the hygest mass” energy E=M* ,C2

of the Einstein’s SR. This famous physical equati® accepted as the biggest theoretical
achievement and simultaneously as the biggest gdiysnystery”, as noted by R. Feynman.
He mentioned the unclear nature of this huge enédgw there is no “rest” anymore in the
4D-hyperspace — th€-dynamicalwave-particle is confined in the substanti@l-&aveguide
AL=L, as the D-quanta. It has the classically quantized minimalashyical energ¥q.s=h Voa,
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where V,=C4/2L,. So, the“massive” 3D-particle exists as theC;-wave (paradoxically
massless -C-dynamical - in the [@-hyperspace, but deriving exactly the SR -resss
properties, and only because of the-Baveguide frames). It has common physicBl- 3

velocity as &/=Vy y ;as aCy(x,y,z)projection of the fullC4-velocity vectorC,>= C2 + V2y 2
Cax,y,2)= Vx,y,z=\/ (C4-CaL)<Cy (2a)

This wave always moves with th®4ight speedC,, reflecting and moving along theuasi-
polygonal trajectoryVVV/VVVW\, (see Fig. 1.1), where:

Sln0'= V/C4 = C4(X,y,2)/ C4, (2b)
cosa =[V(C2-V2)] | C4 = V/(1-VICR) (2¢)

2) The Einstein’s relativistic mass equation, and fibéowing relativistic energy-momentum
equation disclose the puBD-waveguide’s wave-interference nature of the-SKth exactly
the same wave-roots as the quantum mechanics hag waveguide. The relativistic mass
equationM=M /v/(1-V2/C?, and the corresponding energy-momentum equatierg appear
immediately as the[@-“self-interference effetin the I-waveguide - between parallel wave
elements (Fig.1.2a, b).

hwzwu{h;fcz L* MC* =/ (Mo C?+ (P = COF
Li Fi=M.C=const —
2Lo C C E.=Fq&=MqC?=const .
poll Al P.|=MoC=co
Lo P=MC
0 0 - -
(a) A.de Broglie X Px,y,z=MV MV-C XV7

Fig. 1.2ashows how the waveguide wave interferemceatesthe exact Einstein’s relativistic
mass equation for the mass particle - electromgosimply the necessary condition for electron
wave propagation along the waveguide, common iwidnee optics a long time before the 1905 —
the SR year.

Fig. 1.2b shows the purevave natureof the basic SR equatida?=(M,C?2+P2C2 It is derived
here from the B-waveguide’'s wave dynamics, creating the ‘@z orthogonal momentum
projectionP. = MyC4 = const, as a simple interference condition forvlage -particle propagation
alongside this waveguide.

It is quite similar to the thin 2-oilskin in wave optics, studied even at school] arsible
after rain on a street. A full dynamicalagiparticle energyE in the I-waveguide is
E(@)=hvs=hvydcosa (where cos=1/(1-VZC4?) and the corresponding relativistic mas&n)

is M=MJ/v(1-V3dC42). The wave quantaEs=hv.,=h/(C4Js) could pass along theD3
waveguidel, if two parallel wave-train&C and OD have the same wave phase on the line
AK OAC. Here the wave-paths differenetS is 4S=AB+BK (Fig. 1.2). Our wave is
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additionally reflected two times (in the poirBsandK, that adds the+z=27 phase. ThedS
interval must contain one integer wavelengih and is equal to the cathetus
AC=AB+BC=AB+BK=/4 in the square triangl&KAC, where//KAC=90° and its hypotenuse
is KC=144. From the triangl&KAC we obtain the pure wave-interference source ofSRe
relativism:

24=204C0SQ, V4= Vo4/COSQ, (3a)
and correspondingly,
hvs=h Vysdcosa and M=M d V' (1-V,&/C2). (3b)

In other words, if our massle§y-wave freely propagates along thB-&aveguide, it must
have the “frozen” - “massivel’,-harmonics — that is simply the interference caadifor the
C4-wave propagation along the flaD3vaveguide!

3) The3D-wave of de Broglie arises here as the OX crossiese of the same wave frofand
its value is clear from the corresponding triantg&F (see Fig. 1.2a):

Ade Broglie= A4/SINA’, (3¢)
where the waveguide’s quarita carries its pure dynamical energy

Ee)=M* ineC?=hv=hCl’4 (3d)
andi4is commonly connected with the electron’s dynamioattial massvi*in(e-:
M*iney= h/Cls  OF 24=h/CM¥iney. (3e)

There are the unexpectedly very simple and iddntieaveroots of the SR and the QM wave
of de Broglie for mass particle! What we can lefnom the disclosed unity? It becomes
obvious that the proposed 4th dimensional wavedgiitigerspace structure plays its generic,
fundamental role in common classic@-physics, since it so deeply unifies its basic ptals
columns. This surprising picture shows - we livaha physical world with more than 3 space
dimensions! The periodical D3waveguide’s architecture confirms the reabtmaand
insightful remark of famous physicist Robert Laugh'Symmetries are caused by things;
they are not the causes of the things” (Laughlif72(.187). We see that common Lorentz
symmetry and the Yang-Mills-like gauge symmetry floe mass particle (related to tlg-
wave propagation) arise in th®3vaveguide simultaneously! These “causing thingsi be
surprisingly simple spatial objects, as elge quasiflat B-waveguide-modules, cloned
periodically in the global EuclidearD4hyperspace.

4) Common “mystery” of theKaluza‘'s cyclical condition naturally arisesefe as the
physically transparen{L=x°) cyclical G-wave dynamic in th&D-waveguide since our
mass-particle (electron) is the dynamiCaglwave ¢Ax,y,z0<L<L,) in the -waveguide

Y= Yyexd—2mi (VI-KX-KyY-KZ-K L)] or (4a)

Y= Y exp(~2zi/h) (Et-PyX-PyY-P,Z-PL )], (4b)



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.19v. 110

(where K=(Ky, Ky, Kz, K.) is the wave vectoK, with [K|=1/A, The full 4D-momentum
P,=MC,=MC has itsP, projection (see Fig. 1.1)

PL(a)=MC cosa=[M,C4 V' (1-V2/C2)] V' (1-V3C42)]=MCs=const (5)

This creates the now physically transparent cybkﬁa:ondition (2).

5) The wave of de Broglie is fundamental in quantunyspts, it emerges naturally and
immediately as, e.g. theD3spatial intersectiony (x,y,z,L=0) of the D-wave, (see Fig.1.1).
That means that here arises fundamental “macHingrythe quantum mechanical wave-
particle, being now deeply united with the SR. Nthey have the same very simplB-3

waveguide-dynamical nature. The (4b) here perfoﬂnaasx5 “wave function” of quantum
mechanics, mimicking also the relativistic iKlk&ordon (KG) equation, which is the
requirement of the Einstein’s energy-momentum eqodt?=p2+m? (C,=1), arising in the
3D-waveguide. It is common that the KG-equation canfdrmally reduced to the basic
Schrodinger QM-equation, ¥/5=C,,,,<<C, as it is shown in many textbooks. Thus, the
fundamental Schroédinger QM-equation, adoptegbriari, together with the SR and the
Kaluza’s cyclical condition (and Dirac equatiosge below) appear simultaneously as the
consequence of the proposed periodical waveguigeéripace structure.

The QM associates particles to fields (classesadigtes to classes of fields) and the coupled
electron/positron particles can be associated With (inertially) massive electron/positron
field = (e-/et) ghost superfluid. Theef/et) “atom” of our vacuum is a composite by its
nature and has zero gravity mass="charge”, zautrostatic charge and zero spin (see
below). These scalar “ghost atoms” build the largast of our home — the superfluid vacuum
ocean. They are “miracle”, physically undetectalideing incorporated into the coherent
vacuum tissue=the corresponding ghost quantiefd. They are undetectable exactly as
“empty” vacuum is! Common conclusion that the riglatic Klein-Gordon field is unphysical
seems to be wrong — it is now very physical bulatectable. These composites become
vastly dominating from the view of our hypersymneetracuum tissue concept, creating an
endless scalar superfluid vacuum tissue. Only ifseparate the coupled—{e+) pair — that
means creation of two symmetrieaholes - then the KG equation will be re-warpea itite
Diracian relativistic QM equations for twefermionic (electron and positron) holes. Now
they become detectable equal hypersymmetrical neattenatter parts, of the decoupled
scalar compositee{/e+). Now they are free electron and positron, thetehindeed derived
Dirac, who discovered fermionic electron aadtielectron with fermionic spin§&=1/2.
Indeed, the factorization of the Klein-Gordon opera gives two multiplicands
(Ll=m?®)=(P-m)(P+m), creating the relativistic Diracian equations fermionic electron and
positron (Bogoliubov et al 1980, p. 40). Two opp®ssigns -m and +mn are associated
obviously with two symmetrical parallel 3D-wavegesd (+,/-L,), creating two opposite
electrostatic / gravity “charges” (for electron apasitron correspondingly). These equations
show the matter/antimatter symmetry and shovinypersymmetric distinctiorbetween
electron and positron particles.

6) Two stretched elastic membranes shape evdveguide and two symmetrical cavities
realize self-focusing grawviteffects for aC4,-photon-like 4D-quasiparticle, accompanying with

a very strong B-“ optical non-linearity of the waveguides 4D-medium. This self-
focusing

wave-process creates the twistingwaveguide's attractor with the minimal relativasiD-
spherical, cophased surface with the radRysl,, but with the sufficiently hypercylindrical



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.20v. 110

3D-sub-surface in the Bkhyperspace. This process defines the simplestegltary mass
particle (electron) structure and shows tierélativistic non-linear wave-interference nature
of the Roeform-factor. This dynamicaR.ee attractor realizes the generic, robust spatial
structure of the elementary (twisting) mass-paatigith the relativistic radiuBoe(rely~e.conpton
and the exactly relativistic-dynamical by thature fermionic spinS=1/2, arising in its

“ resting frames of coordinates (connected with the centeass of the twisting
electron

wave). This the simplestD4photoparticle has the non-point structure of tBesBirface with
natural D-spherical X,y,2-cross-section. It has vibrating dynamical projesr(like vibrating
hypothetical strings) and it is also free @éssical singularities. Practically all-sitagt
advantages of the string arise in our case as emepgoperties in thel3waveguide.

The hypothetical, very strong (quasi-optical) noredrity in the D-medium corresponds to
common non-linearity in the bosonic Yang-Mills @is| basic for the Standard Model (SM).
This fields are represented by the masstegmrticles with the photonic spi®,.w=1 and are
designed like massless Maxwell-like-photons, and now these nonlinear “photons” attract
each other. The non-linear behavior of the seltifed &-wave in the B-waveguide is
reduced proximally to th€-dynamical ®-wave, twisting on the 3-subsurface. Now it has
the additional (B-spatially quantizedL,-dependent) twisting electron-wave component,
creating the minimal-orbiting form-factor with thelativistic radiusRoe=(W4m)(2V3)/M* ,C

and L-spin S =12, realizing commorSU(2) group symmetry for electron or positron. We
restore the rest-mass creation mechanism, itoghe reasonably “massless” Yang-Mills
concept, which is restored by the quantized stanbigwave component, based on thBe-3
waveguide’s structure. This circumstance dsedothe miracle, but physically necessary
guasi-Maxwell's “masslessness” of the Yang-Miltheory, being originally the D4
hyperspatial and acquiring the dynamical relativistst mass/spin of electron, etc. in th2- 3
waveguide. The arising hypercylindricdD3&urface is very thin, it is strongly curved witket
constant curvature along<IiO<L,, representing dynamical hypercylindrical hypbg of
electron.

The arising cross-sections of our massiet8percylinder's surface can look as closed or
open D-strings, but these cross-sections themselvestygqally fragmental (as parts of the
whole indivisible elephant), as the string concigelf is for today. Our simplest electron
mass particle structure is a string-like, butves in a quite basic physically — necessary bulk
medium (=ideal frictionless superfluid) and follows waveguide’s boundary conditions.
These bounders are physically realized as “subataftaming/dividing membranes — like
"branes”, being e.g. physical mirror-like bordeetveeen two bulk superfluid phases. All this
huge and globally represented surroundingegysts inseparable part of our string-like
electron-“photoparticle”. So, matter/antimattemcept in the String theory (ST) must be
reconsidered on the same “paradigmatic ingefsway as we have proposed — as an
elementary string-looking hole in the periodicalkythyperspace.

7) The orthogonal wave-dynamical presskie=+M..C%Lo, mentioned above, deviates the
framing P-membranes and creates the simplest phydied in this model — the
waveguide’s gravity. It has the same form for wéiakds as the classical Newton’s gravity
potential Ao«(r)~L/r with the corresponding attractive gravity forcevibetn two waveguide’s
electrons. ThistF_ pressure realizes the periodically arising elegnelectron/positron
“gravity charge”+Mge. Now we have pure BFwave-dynamical gravity/antigravity for the
waveguided mass-particles (see the chapter “Watieabpnechanism of gravity”, below).
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8) The ,y,z0<L<L,) waveguide’s hyperspace has the same SR-trandiomador (D+1)-
spacetime intervals, where time intervals are imay in the ®-waveguide (cyclical and
hyperspatial by the nature), as it is shown onRige 1.3 below. This structure explains why
the imaginary time switches the “wrong” classichlgics to the QM operators, sensitive to
the 3D-waveguide’s nature. The proposaddamental waveguide’s 4D-space isotropgans
that Cs-velocities of all possibleC,-wave-particles are invariant in all possiblB-dpatial
directions: | C(a)| =C4=constant, wherer=v/(1-V4C,). Here we have physically motivated
system coordinates transformatikm> K’ : not only the I(,X) hyperspace is turned formally on
as a whole on the angle but now we have correspondingly “turnedD-&aveguide,
“operating” as more thin and mo “massive” in theuing coordinate syster’. It has
correspondind-,’=L,cosa - shortening. We examine, e.g., two “resting” pamsses in the
points Xo=0 andX;=Xj, realizing classical space interv@)X,) in the resting referent frames
K. Two parallel identicalCx vectors Cx=0=Cx=x1=(0,0,0C, =C) express their classical
sresting” states (x=0=Vx=x1=0) with correspondingly resting interv@X; between these
dynamical waveguided masses. These “restiiigvectors are parallel to the ax@& and are
perpendicular to the3waveguide’s plane (to the axé€sX). The same point-masses, how
moving in theK frames and resting in the moving fram€'s have identical B-velocities
Vx=0=Vx=x1 In the resting system of coordinake The resulting B-projections are
Vx=0=Vx=x1=CsSina@ and thea-turn constitutes the comoving system of coordm#te Now
moving particles hav€’s-vectorsC'=C'(=C'x1=(Csina,0,0Ccosn) in theK and they must be
physically parallel to the comoving frames of canatesK'— to new coordinate axé&s and
perpendicular to new waveguide’'s plane — the a&®&$ The K-resting “substantial time
period” T, in the e-waveguide’s could be defined as=2L,/C, (exactly as in the substantial
2D-mirror clock of Einstein, wher@oeinsteint2lo(Einstein mirror-clocfC3). The corresponding
periodical “substantial” time interval in th&' is now T',=(OA+AB)/C,=2L,/C,cosa, and
expresses exactly the SR ticking clock-rhythm shguiliterally identical to the Einsteinian
“substantial mirror clock” slowing. Here we see feiént difference — the so classically
created waving SR-reality is based now onpghee spatial4dD-hyperspace 4D-isotropy &
4D-waves interference in the 3D-waveguidéne rest mass (as the relativistic dynamical
mass) arises as common, pure classical icolghve-interference effect in the flaD-3
waveguide. The B-spatial interval shortening in th€' is a new distanc®X'1=0X;cosr
between two paralleC’-waves direction€OC' and X;C'. The pure spatial @-hyperdistance
between these twG-dynamical by the nature events in the-&aveguideis 4D-invariant
[ASy(@)]2=AL2+AX2=0X2=constantand AL 2+AX"2=0X,2.

If we use imaginary time paramet@finkowsk=ICteinstein Of the Minkowski spacetime, we can
connect our I(,X) hyperspace with the Einsteini&interval between two events: now

AL2=(C,AD>0 2 AL?2=(ICsAtginstein)?

All spatial ID-intervals, e.g. the 3-electron loop sizéyere, Decome proportionally smaller
as Re>?R\0e=RoeL0sa. This relativistic spatial interval contractionpains why the resting
particle (enough large electron loop, for examplelng accelerated to relativistic velocities
somewhere in DESY or LHC colliders behave as “owdlied” coherent wave “beam” with
very small de Broglie wavelength along the-@aveguide. This electron “beam” remembers
the almost point-like particle, which is able toope even tiny quarks inside the resting
proton. This does not mean common evidenoeutathe exactly point-like-elementary
electron structure, as it is usually concluded. Tlue spatial electron’s loop structure itself
and the 3D-waveguide presence must be investigatéie resting frames of coordinatks
for resting particle. The electron loop size irstbase is near common lenditfa~Ae compton
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Fig. 1.3shows two different inertial systems of coordindtethe hyperspacd§ — is referent with
C=V=V,=0 andK' moves with a constant relative velociBy=V,. The K>K' means: The time

period in theK-“substantial clock'T,=2L,/C > T,=T/cosa with the corresponding SR- period
slowing. Space interval transformation@s;,>0OX;cosa. TheK' looks asa-turnedK-waveguide
whereLo=A% e comptoi? 4™ e.compton=Lo,COSA , €LC.

It is remarkable that dynamichtintervals €t -time intervals in the proposed3vaveguide
space are imaginary quantities like the time co@i#i Zyinkowsk=iCleinstein IN the Minkowski
spacetime. But the proposed fundamenfadvwBaveguide’s space is sufficiently different of
the abstract Minkowski spacetime. It has new bpabigsical preferences comparably to the
Minkowski’'s spacetime — since it unifies tIBR&GR&QM with the mass particle (as
classical wave-interference phenomenon in the apatr D-Euclidean space with theD3
waveguide’s boundary conditions). Now it looksvial that corresponding quantum-
mechanical wave functio for the mass particle is a complex number andrd&hger
equation haghdy/at term if we use the classical-real timg@sein in it. The imaginary cyclical
time looks now much more “real” for spices living the D-hyperspace. The cyclical wave-
particle has formally a “timeless” dynamical existe — jumping forwards and backward “in

time” along the same cyclical-polygonal waveguide’s “time coordinate” — staying
on the same “timing” place — “without a history’hi “timeless” conclusion becomes wrong
if we exchange common time coordinate by the cgtli-spatial process. Historical one-
directional time is crucial surely only for comgied classical world of vacuum defects
(matter or antimatter) with usual frictionsida growing entropy with macro-historical
irreversibility, as it is true for life and for huan being, fighting against this growing entropy.

Note: Einstein’s first reaction on the Minkowski's geome&l 4D-spacetime generalization
of the SR was curious - he noted that he stoppadhtierstand his own theory. Why? We
realize that the formal mathematical SR-stmectin the Minkowski's B-geometry is
externally perfect and looks mathematically evercimmore “beautiful”, but access to very
simple (but so long time “unthinkable”) —ethpure Euclidean spatial physicalD{4
hyperspatial) nature of the SR was pracic#édist for 100 years under this “hypnotic
mathematical beauty”. This so perfect “hypnoticptraontains the corredmaginary time
but it is still sufficiently out of the unifying physically very simple hyperspatial context —
with the Cj,-dynamical mass particle nature, confined the ®-waveguide. This
tremendously remarkable historical case in thexakephysics shows deep abyss between
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physical and mathematical thinking. Basic physithings”, existing in the nature, must be
indeed primary in physics and theirs mathematitzgcriptions (symmetries, etc.) must be
always secondary modeling interpretations of theasic things, as reasonably concludes
Laughlin (Laughlin 2007, p.187). In fact, wadibly insightful Einstein pure physically
discovered principles of the SR, by generadizthe Galileo’s principle of relativity in
mechanics on the whole physics. But evenstEin did not recognize later the waving
hypersymmetric “ribs”, hidden in his tremendo®R-discovery. His legendary physical
intuition was “discharged” under so bright darhypnotic mathematics — the global
Minkowski’'s 4D-space-time geometry. Einstein could easy unifgstal physics (the SR/GR
with wave-QM, etc.) on the so simple — quasigilzsl waveguided way 100 years ago!
Minkowski played here indeed a curiously mixed riégood and evil” genius.

Summary:The basic, till now divided stones of classical giby look surprisingly easily
united and comfortable with gravity, etc. in theyti3D-shell of the ®-waveguide embedded
into the global EuclideanBthyperspace! The Minkowski spacetime abstractiGapjears,

but instead arises the pur®-hyperspace with amazing - imaginaryCzdynamical time

parameter, based on thB-8vaveguide’s dynamics.

THE WAVEGUIDE'S MECHANISM OF GRAVITY ACCELERATION

The eewave’s dynamics always goes proximally witke Cs;-speed of light in the 3
waveguide. The waveguided particle creates theogadial momentunMC, =+M,C,=const
and provides the orthogonbktpressure on two elastic stretched membradme® andL=L s,
framing the waveguide layer amttformsits initial plane thicknes§=L ., We assume that
basic physicalnteractionsbetween rare waveguide particles (as potentialld)eqre realized
across such deformed framing membranes. The graeitgleratiorgy (as the gravity effect
for the wave-optical approximation) was shown ferywsmall opening of the angl&=0.

L} Li
Lo T M1 Lo
PL=MoC
0
| 1
& 8
K
(2) —P2-P (b)

Fig. 2ashows the B-waveguide X,y,z,0<L<L,¢) with a very small non-parallelis@#=0 between
two framing membraneMy=(x,y,z,L=0) andM:=(x,y,z,L=Les). This case creates the exact non-
relativistic classical gravity acceleration alohg waveguideygn= LBCrLge.

Fig. 2b shows the gravity/antigravity mechanism as the speayravity acceleration directions,
arising for two particles under thet/8’- gravity potentials”, located in two different nestre
adjacent waveguideWy=(x,y,z;L.<L<0) and W;=(x,y,z0<L<L, with arising the opposite
+(5 waveguides openings.



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.24v. 110

The £ is very small angle between two quasiparallBl-Bembranes framing the above-
mentioned B-waveguide (Fig. 2a), (Gribov 1999, 2005). The lamecelerating force is on
averagéy=APy/At. Here APy=2 1P, [Jcosx=2MC,/cos: and At=(2L e /cO)/Cy, i.€.,

fX=M egx(gr)zﬂvlec42/|_oe 9 gx(gr)= IBXC42/L09 (6)

Thus, the derived quasi-optical acceleratipyr=/BCs?/Loe does not depend of thdge If
we imagine more heavy mass particles with the migheveguide’s transverse harmonics
Vi=nV,, and correspondingly quantized mads=nMe, (n=1;2;..K) they will have the same
kinematical triangles geometry for tifig, account and we will derive correspondingly the
same acceleratiog,,, as

fx=(NMe)Gx(gn= Bx (NMe) Cs?/Loe > Ovgn = Bc CalLge, (7)

So thegy(gr is the same for all linearly quantized harmoniasasses niytat the same space

point and the local unparalleled deformatitime (waveguide opening?) can be strictly
considered as aurely geometrically determined waveguided vdya potential in the
correspondingly deformedBwaveguide, wheré «X)=> Loe + dLodX):

Ugr(X) = = 0Loe ()C/Loe 8)

Our (waveguided) gravity potentiddy(X)=0 if JLo.e=0 (very fare from matter particles),
whereLod(X)=Loe,

Note 1. Thus, the Equivalence Principle (EP) — the basistgor the GR is not necessary to
postulate any more — it becomes the restilbur quantizedwaveguide’s gravity mass
physics. The classical GR, on the contrasy,directly based on the postulate of the
equivalence principle: “In general relativity thesponse of matter to gravity is independent of
mass (equivalence principle), while space-time awme is generated directly by energy-
momentum, according tdR,,—(1/2)g,R=kT.w, with k=8rGN/C2 Mass appears as a
contributing factor to energy-momentum, but it has uniquely privileged status. At an
abstract level, mass appears as a label for irfelduepresentations of the Poincare group.
Since representations withi20 appear in tensor products oEQ representations it is
possible, at least kinematically, to build masgegticles as composites of massless patrticles,
or massless particles and fields.” (Wilczek 20022). We discover here the very simple
united nature of the basic EP that disclosieep relation between our waveguide’s
(classically quantized) gravity concephd the GR! Einstein could be very surprised to see
arising here conceptual GR-deepening, and unitthefwaveguide’s gravity with the QM,
which he did not like. We will derive below alsoaetly the same - Schwarzschild radius
Rschw, — for a Multilayered Waveguide Black Hole \WBH), arising in the periodical
waveguided hyperspace. Now it becomes free of cam@R-singularity — the MWBH has
totally flat - minimally possible gravity potentifl(r<Rschw)=Umin=—C%2 if dLoe=—Lo/2 in the
equation (8) and correspondingly exactly zero igyafield inside this radius — inside the
MWBH (see chapter “Periodical black holes in thdtmaveguide’'s hyperspace”, below).

If deviationsdLo«Xx)=0, we havelL(X)=Lo,. and correspondingL.s~U(X)=0 in the “empty”
vacuum space fare from gravitating bodies. The wanmke thicknes4.,. cannot be voluntary
changed as classical gravity potential level, std¢e+A4U= (0L oet ALoe)Cs/Loe, aNdOLoe>Loe
can ruin the basic physical waveguide’s constagth/2M,.C,4, determining the elementary
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electron rest mass and a full physical hyperspaoengtry. It is similar to common physical
significance of the vector potential in the eledymamics.

We obtain for a non-relativistic particle the exalassical gravitation fieldFygr=—0U(x)/0x,
wheretgS(X)=0dL(x)/o0x=Ax) for very smallx)=O0,

g= (,BXuByuBZ) Ciloe, Q*=(Pxt P yt [F2)(CalLoe)? 9)

Note 2. It is interesting to show that the “resting‘wave Eq,s=h V4, (Tos=2L/C,4) behaves
exactly like the microscopic “substantial” mirrgtock of Einstein’s SR under a gravity
potentialU. Indeed, and this clock “ticks” slower in the tkeéc substantial waveguide with
Lo 2Lotolo>Lo, (Where T4 2Tost20L/Cy), if Cy(olo)=const. The slowing of corresponding
substantial B-time-period i9Ty4~U/C42 and

T4(U) :T04(1—U/C42) (91)
is the same as in the general relativity of Eimstei

This means also that thd4est masiV,C2=hVy,=hC4/2(LotdL,) Slightly steps down if
0Lo,>0 and grows ibL,<0 as

Moe(dLo) = Mog(U) =Moe(1+U/CA?) (9.2)

This relation predicts sensible difference betweesitron and electron (avl, — mass of

proton and antiproton) rest masses in the samatgnaetentialU and it is about 119Mp, if
we involve the huge gravity potentidiviky way Of our Milky Way Galaxy. At the same time
we know that proton and antiprot@@/M,=Qy/M, charges/inertial masses relations are

experimentally equal till ﬂSMp on the earth. This discrepancy can be explainethé&wgame
deviation of the proton and antiproton electrostatiarges, keeping their relation constant
and that could be natural in our unified membraroeleh of charge and mass (see below).
Another explanation of the equality could be ifpmpose that not only the usu@i-light
velocity, but also our substanti@l-light velocity is slightly changeable under the \gna
potential C;=C4(Ug) ~ C4(dLo), as it does usuallBlight under gravity potentialThis means
that the invariance of the rest mass needs equation

Voa(U)= Voa(dL,) = (C4+A4C4) | 2(Lot+6L,) =constant, (9.3)

and the mentioned above deviation of the rest fesd charge) under gravity potential
remains zero in these “breathing” waveguidBsis circumstance could explain also why the
proposede-cellular periodical structure practically doesafftect gravitational deviations of
membranes under widely valid Newtonian-likdoles gravity. This short analysis (the rest
mass equalization) shows that we are ablgdoout of possible theoretical difficulties,
keeping our basic-unifying multi-waveguide’s (pelgi gravity, charge, etc.) concept intact.

Note 3. We illustrate below our multi-waveguided “fogy” to common “naive”
Feynman’s-Stueckelberg’'s CPT-symmetry interpretatigin frames of the global
Minkowski’s space-time concept), describing antiigé as particle moving backward in
time. The particle moves in a constant gravity dfiebL(r)/or~f(r)=const with
g=tC3L,~constant. We see normal gravity acceleragiofor the particle, but literally
“backward” gravity acceleration for the antipaeiavith the resulting forward-“backward”
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particle and antiparticle accelerations movemertse arise the opposite curvaturds(for
particle) and k (for antiparticle). These trajectories are realizetivo different adjacent3-
waveguides, presenting waveguide G<L<L,) and antiwaveguider(-L,<L<0), (Fig. 2c).
Electrostaticallyxcharged, coupled particle and antipartioke/é+) are very well coupled
electrostatically and will not fill smabgravity fields, as do all atoms of our vacu
superfluid. They exist as perfect nongravitatindndgts” (see chapter “Periodical space /
antispace symmetry — as the periodical matterimatter concept”, below).

L&
¥, Matter particle Vigr >0 Matter particle Mgr > 0

+£

+5

For =0

Vor =0

For <0

ntimatter CPTsymmetry —» MprCDPT symmetry 25 Antimauer
~2p particle Movement "hackward", Ny, particle
Mgr<0 Mgr=-Mgr <0 uyin the Minkowski's time Mgr< 0

Fig. 2c shows theimaginary quasi-linear curvedCs-sweep of theCs-sloping waveguide’s
trajectory in the swept(r) waveguide’s space as a curved analogue to thétafianally curved
(here beveled) the global Minkowski’'®4manifold (x,y,ziCt). We see two matter particles in the
(x,y,z0<L<L,) waveguide (initial velocityv,>0 on the right side, and,<0 on the left side); two
antimatter particles in the adjacemy(z;-L,<L<0) “antiwaveguide” under the same gravity
potential (realizing by the middle dividing membegf<0 non-parallelism), where the same initial
velocity V>0 on the right side, and,<0 on the left side. This picture shows the hypersgtric
nature and enlargement of common fundamental netténatter CPT concept as
CPT>MgCPT. Now it includes theM, gravity “charge” symmetry. This hyperspatial pretu
gives also a pure spatial explanation to the FeynBtaeckelberg’'s CPT-interpretation.

ON THE SPATIAL STRUCTURE OF THE WAVEGUIDED PHOTOPAR TICLE

Wilczek noted very important quantum mechanicaltadts, critical to the point-like static-
like electron particle concept: “Indeed, due to timeertainty principle the picture of electrons
as ideal point particles certainly breaks downdistances < ~h/2rimcC, the Compton radius.
At momentap = ~h/21Tr, the velocityp/m formally becomes of ordet, and one cannot regard
the electron as a static point source” (Wilczek2Qqf 3). The waveguide’s confining frames
and the pure wave-dynamical electron quanta = masgjyE.=hv nature allow construction
of the indeed relativistically twisting dynasal electron structure, exactly relativistic —
fermionic with the correspondin§U(2) group, where electron acquires its physicadiyural
3D-waveguide’s rest mass and is free of singulafitys way we shift the famous Einsteinian
idea of ®-photon to the “Yang-Mills-like” B-photon quanta, realizing quantum
mechanically & relativistically the[3-mass wave-patrticle’s form-factor, when a Maxwikél
wave’'s quasiparticle is spreading along the veny 8D-surface of hypercylinder, living in
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the D-hyperspace. These elementary atomistells are coupled ag-(et)-“atoms” and are
placed periodically in the Bkhyperspace. This hyperstructure includes pesadmatter/
antimatter and Cooper-like supersymmetry. Thaisables to solve modern cosmological
problems of cosmological constant and dark endddy) (& dark matter (DM) problems. We
proposed this periodicity earlier (Gribov, 199903 but systematical analysis and proofs of
its existence is the main goal of the pmesarticle (see chapters below). Historically
interesting that Einstein and Bergman hady vemilar way of the direct hyperspatial
prolongation, but without our self-consistent umfy waveguide’'s dynamics and periodical
hyperspatial modularity. It was without correspamgdior our modularity confinement of the
massive wave-particle inside a singlB-&aveguide, where our periodically positive and
negative gravity charge and periodical matter/aatier hypersymmetry could not arise.

The relativistic dynamical nature of the fermionic spin S=h/4

The orthogonal pressurefy from the waveguidéW; (Fig. 3 below) creates two local
symmetrical 1Ir singulariy-less “flat-bottom” cavities (realizing the douldgavity potential
and the corresponding doubled gravity chawfge=2M,c in the opposite framing membranes
Mi1=(x,y,z,ltd and M=(x,y,z0). We assume that these inevitable, local ardnsstrical

gravitating cavities support and trigger the erigt- non-linear (existing for Yang-Mills
fields), wave-optical-like — hypothetical - selfefessing effect in the @-e-wave, existing in
all the sameecells and in all the same paralleD-3vaveguides. This creates the crucially
important phenomenon — the self-organizeglf-focused e-wave dynamidsing as ideal
frictionless loop-like excitation in superfluid. litas form of tiny quantumDtattractor with
thin 3D-walls — “quantum topological defect” — with sping, non-dissipative co-phased
quantum vortex.

L
A F.o +1/r
— Mogx 2
Hin = +2 M oin e-i2 B
W e = 2(e-/2) 2p~-1ir?
I gy =+ 2 vlogr _
0— Mo 2 P oo
-F. x

Fig. 3 shows the elementary electro-guanta inside the ZwaveguideW,=(X,y,zZ0<L<Loe)
with two framing elastic B-membranesMoz(x,y,z,L:Q and M.;=(x,y,z,kg, whose small

symmetric deformations create the exactlywfda/Coulomb double 2gravity potential
U~1/r=2(1/2r) and the double electrostatic charge potefutil/r.

It exists as commonCBspin-wave = exactly in the form of the EinsteiB3-photon, but now
inside the sufficiently “curved” non-linear twist the waveguide’s superfluid medium. This
way is created almogtoint-like particle but it has now strictly finite twisting quantulge
tube size with the radiuB,e= (2N3) (W41M*,C) and very thin (self-focused) electrage-
tube walls. The derived electron size R,2(2NV3)(W21M*,C) > hW2nM*,C and our
electron has the quantum-mechanically stable ¥ describe electron as pu€edynamical
excitation on the B-vacuum, which is self-focused on thB®-8urface of the tiny “empty”
hypercylinder. Here arises long-awaitelysical cutoff of the common “terrible” point-like
electron energy singularities. This self-focusesdativistically rotatingetube expresses the
generic spatial structure of the;@ynamical by the nature elementary mass patticle
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We assume that thewave has its bosonic nature in the afsaon/antimuormini-cellular
medium, filling D- ewaveguides — it is the bosonic spin wage)) excitation— the quanta
Es,=hv, propagating inside this Ddspace, transportingg-wave energy inside thée
waveguide. This fine-grained medium must be anedbgo the hypersymmetric Diracian-
like (e/e+) vacuum superfluid and it fills the wholg.-waveguide space with its 200 times
smaller {#/1+) cells, realizing the second - thinner cellulge{t~) leptonic superfluid
vacuum level. We assume that the known leptamsly expresses three similar by the
hypersymmetric nature, superfluid vacuum mediumschviwill be presented below. We
will show below that the if the@-spin vector along,-directionS=1, (here corresponding to
the exactly the Yang-Mill<C-quasiparticle excitation) twisting around tkd axes with
ai=60° in theevortex, has two spatial projectior®&=+1/2 and S =Sy~V3/2, where
S=S5=S~1/2, related to the common fermionic spin of electrorwhere
(h/4ry2+(h/4 2+ (h4r2=(3/4)(h/27)?, (seeFig. 3a).

In the non-relativistic frames the natural minincalphasede-loop 27R,e must contaironly
onel gesrogiielengthand according the equation (3c) we can write:

SiNa=V/C,= C,, /C4 =\(C3+C?y+ CZ)IC4 (11)
“
s — MO~
A Mo C MTC cosoe  loeC
60° S=h=1
0 Eh __Sx,y,z 2M0_‘\f XByBZ
z0° - -
0% Sx,¥,.z=hcos 30° = —g h
S=h=1 2 h w2 s h v2_/V3 2
{51+ (5 )+ (B ) =(-1h)
-MpeC V3 z
¥ -Moe sz + 8% + 8% =(YX3-h)

Fig. 3a shows the doubled relativistic - twisting “rest siasnomentumP,=M*C= 2Mi,oe-Ca,
arising in the most compact, co-phased and thet stable - twisting electron wave attractor,

where its “resting” dynamical-relativistic “rest B&l energy iSEqe=M* inoe-)Ca?2=2Minoe-Cs2 and
the L-momentum P =+M,.C=xM,oeCs=cCoOnst, but the relativistic by the nature common
electron rest mass M* i, oe-)= 2Minoe)-

But we could wait here very smadloop for minimal twisting radius - naturally smedlas,
for example, the first electron orbit in the hydeagatom - with correspondingly very small

Aderogie @and sufficiently relativistic B-speed of rotation/=C, comparable withCs. We
must replace the non-relativistiol, length (10) using theelativistic length -shortening
factor\(1-C2 /Cz):

27R.e\(1-C3 | IC2)+AL (12)
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Now the co-phase wave of de Broghmeist twist two timearound the new minimal co-phased
“relativistic” 2-loops-length (12), with

27RN(1=C2  /CR)+Al > 27TRoeN(1~C2 | [C2)+27RoeV(1-C?, ICA). (13)

Obviously, the new minimal relativistic lengthr®eey Will be derived after the 360°+360°
double-loop twisting, if thel(1-C2 /Cs2) =1/2:

V(1-C2, ICR)=cosar= % > J(C2-C? )=Cy=C4 /2, (3a)
giving correspondingly - the double-loop with theeghase condition:

(13)2 27Roe (el 2TRoe(rely= 47Roe(relf™ AdeBroglie (14)

|:\>oe(rel): /]deBroine
AT (14a)

Now we derive important equation, using (3&esrogic= A4/ Sina

The relativistic co-phased result means that thetitvg and periodicallyLo-reflecting co-
phased wave vect@, has following twisting vector components:

Cy= [CL , C‘ ‘] = [C4/ 2;Cy (\/3/2)] (15)

and a = £60° in the derivedelativistic evortex (Fig. 3a). The searched orthogonal pirof
the vortex is:

SI= Pe | Roe(re= (M*e CH )Roe(rel)= £ M* ¢0dCa SING0° Roe(rel), (16)

whereM* ¢ is common relativistic “rest” mass of electron, ftimg around its resting center
mass andM*,=2Moe Using Ro=(W4m)(2NV3)IM*,Cs we derive S being invariant-
independent ahe P-waveguide thickneds,:

Su= £M* e Ca (V3/2) (HATY(2V3)IM* oiCy = +h/ATT. (17)

According the Fig. 1.1 we derive theL cross-sections of the twistingD4wave in the
electron attractor, using corresponding relatiamsaf =60°:

Al412L =A[41A,=c0s60° =12, (17a)
/1& :2|_o COS60°: 20/2 = Lo = ADe.CQmpton (17b)
Vﬂz 2 V04= 2(C/2L0)=C/L0=C/ A De_Comptor.] (17C)

The corresponding twisting wave has frequemgy 2V, with paradoxically exactlyloubled
relativistic inertial “rest” mass M%,=2M,, being at “rest” — as does its resting center mass
being in the center of the twisting electron ativacThe relativistic electron “rest” mas4*
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is the measure of its dynamical “rest” enekjyM*C42 and it is doubled, comparably to the
vertical L-rest-mass componeit, =M;=M, wherea =0 andM;,.=M_ ; Eq.= M C?

M*in(oey™ 2MoeL (17d)
Eoe* = 2Mo C? =M* i (0eC? (17e)
The D-radiusRoe(en is derived fora =60° from the (14a) and* e comporh/ M*oC as:

Roe(ret= Aderoglid477= ATle comptod 477SIN60°= (2/N3) h/47TM* 0eCy (18)

Note 1: It is common that a charged particle (electronj)hi@ quantum field theory of Dirac
experiences kind of commoditterbewegungwith frequency Vy=4mM*,.C*h=1,6x1G'Hz
smearing out the charge over a region comparabteeg Compton wavelength, as it was
shown by Schrodinger (Schrodinger 1930). Now thtius gets its fundamental sense as the
twisting “atomic” (near the electron Compton-lengthadius in the €-/e+) cellular quantum
superfluid (Gribov 1999, 2003, 2005).

Note 2: The intrinsic magnetic moment of electron pse—gsuseS/(W/21), where the
Os(iracF2, the Bohr magnetopg is defined in Sl units agge~-eh4mM* . and the electron
spin is Se=h/4tt Our 2 symmetrical magnetic “half-chargesfalize two coaxial and
symmetrical Diracian half-monopoles in the electhare, living in the periodical Multiverse.
The calculation gives the same Diracian equatiaortte intrinsic (here indeed /-/ twisting by
the nature) magnetic moment of electron:

Hst(e-nol= — 2J0Roe= [~2(6/2)Ca(V3/2)][(2IV3)WATIM* 0eCy] = — eNATIM* ¢, (18a)

where the electric loop-curredz nait-monopoledy —2(€/2)Ca(V3/2) and Rye=(2/V3)h/4TiV* C.
This electron-current twists backward to t@eé'mechanical” twist (electron spin) of the
spinning electron attractor.

Analogue to the Kaluza-Klein nM, mass tower with R(N)oege= Roeey /N form-factor

We have accounted the relativistic e-attractulius Roerey for the first Lo-waveguide’s
harmonics, according to common “effective” theatgalogy — to the low energy limit for the
electron-positron vacuum. We obtain for higHerear spectral frequencies in theg-
waveguide the correspondingly linear-quantizég&nM*,. mass spectrum with the same co-
phase conditions, being analogue to Kwuza-Klein mass towgrdescribed below and
keeping a =60°. Here we obtain very important - the pstsse shortening of the
“compactification” radiusRee(rel , Since the new first-minimal co-phased loop caoditwill

be derived naturally for the stepwise smatigattractor’s loops:

R(n))e(rel) = I:\)oe(rel) n (18b)

So quantized,, mass-particles obtain very simple similar - electlike 4D-hypercylindrical
spatial structures, where tl&-wave A,=Aodn is twisted (like a usual [3-photon in the
Maxwell electrodynamics) along thBuepey /n curved, thin B-surface of these Dt
hypercylinders, arising in ourDBe-waveguide. TheMp-attractor will have corresponding
radius Ri.=Roe(relyN keeping exactly the same initial fermionic si@+h/4rproperties. The
minimal mass in this spectrum is required for flghtest elementary mass patrticle - electron,
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if n=1. The full electrostatic electron char@e-=2Q. is the e-hole charg®e.+ which is %
divided on two symmetricall-membranes, framing theshole (Fig. 4.1, below). The-hole
gravity “charge” M*oeqi=2Moe IS also *4divided on these two symmetrical membrane’s
gravity potentials, sufficiently including threairsounding waveguides bulks, constituting
gravity potentials of the-hole. The inertial (dynamical) “rest” mab&" oe(inert= 2Moe Of the e-
hole is sufficiently relativistic and exactly idésdl to the gravity masM* oegr=2Moe Of the
hyperspatiak-hole

Later we will identify some of the “masswir” harmonics with the other elementary
Standard Model particles (e.g. protons and antym®)t whichare allowed if they minimize
electrostatic energy of the dominating (e—/e+) stipel vacuum- their electrostatic charge
must be the opposite to the elementary chargehale. They have presumably similaD-3
hypertube’s form (with ~1/ times smaller loop radiusesn times bigger inertial mass, and
the same fermionic spin %2, described above). Weusé these structural features for creation
of the (ud)- quark/antiquark cellular vacuusaperfluid with very simple qualitative
explanation of the quarks confinement/asymetoliecedom mechanisms (see chapter
“Periodical quarks / anti-quarks hyperspatiglibes” below).

PERIODICAL MATTER / ANTIMATTER WAVEGUIDS IN THE MUL TIVERSE

Our secondbasic hypothesiof the waveguide’'s space design is the waideg /anti-
waveguide, i.e. literal physical @8space /B-antispacejivision and adjustmer{Fig. 4.1). It
seems to be the easiest-natural way to realizeh@ncontext of the proposed, unifying
physics, waveguide’s concept) the existing symicedtiproperties of electron and positron
and total physical equality of the matter and aatter worlds. The potential anti-physicist
will discover exactly the same physical laws asdeeThe Newtonian attractive gravity force
arises between mass particles in the saBwva@veguide, but it is not possible to create also
the opposite (the membrane-like) electrostatic tedacand positron charges in the same
waveguide, with the oppositel/r potential. We will show further that the posed
periodical space/antispace symmetry with its dlabaellular structure allows not only to
solve this nontrivial problem, but it opens priradig new opportunities to understand the old
basic physical laws and (that is much more interg@s to predict the significantly new
physical reality (as the Multiverse existence) tsrbase (Gribov 1999, 2003, 2005, 2007).

This new (periodical) space/antispace symmetryraliyucreates periodicatM-gravity mass
and telectrostatic charge symmetry for particle andpanticle. At the beginning we have
analyzed only the double-waveguidée—{Jet+[ structure, as theL,e. doubled waveguide’s
sandwich, consisting of two identical, symmetritat waveguides Wy=(X,y,z0<L<L,¢) for
particles and W.1=(X,y,z;L,e<L<0) for antiparticles (Gribov 1999, 2005). This “minimal”
+Mq.Oe—{le+tl hypersymmetry could be nearly associatednh witte similar symmetry,
proposed by P. Dirac in his great 1928 work, predigositrons (Dirac, 1928). We connect
the DiraciantM symmetry for particle/antiparticle only with theagity “charge” Mg,

depending of the waveguide placement (the abovegiade M / the down waveguideM),
(Fig. 4.3 a, b).



lourii Gribov Leibniz Online, 13/2012

Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.32v. 110
L &
+4Lo4 M4 44 14
LIk LIk
U4 W e+|e+|e+ler|es|eslerlesletler|esles
+3Lo{ Mz AL AL
Yly Y|y
U 3| W aLgr(r)_ 0 a-le-|e-|e-
414
+2Lo+ M=
Lk
U2 W2 e+le+les]es
=Mogr
+Lo4 M
et 7
Wi M*in=+2Mao Aol 1.
Ui +lir M*gr==2Mo 11T
0-1 Mo AR -
Uo| wo e+je+leses
-Loi M4 AL
LIk
U-1 W-1 |e- e- ﬁLgr(I')=0 a-|e-|e-|e-
4 414 44 414
-2Lo{ M-2
¥ Lk Lk Lk
U-2 | W-2 |e+le+|edles|edes]esles|es|es]es]er/esledlededes]esled|esler]ed]erlesleslesle]er]erles|es|es]es
sLol M. U A4 A4 A4
T (ki (ki Lki

Fig. 4.1 shows schematically a fragment of thg-periodical D-space with endless number of
quasiflat, adjusted and>8waveguidesV,  formed by the stretched quasiparall&-Biembranes

M, (n=0, +1; +2; £3...). All waveguides are densely filled by ideat e-cells. Each even
waveguideW,, (by convention) contains electron celiscgll), and each odd waveguide contains
positron cells (e-anticells), carrying the samiynamical energ¥,=M*,C,? >0 and positive
inertial massM*,e>0. Eache-cell is coupled with itse-anticell, realizing composite superfluid
vacuum, built from €-/e+) bosons. Adjacene-cells layers are strictly divided by the dividing
membraned,, and cannot “annihilate” — but they are stronglyectostatically coupled and form
the layered, ghost scalae-{e+), bosonic “atoms” — non-gravitating, chargeless apihless
“grains” of our 3D-vacuum. Periodical matter and antimatter padiceise ase-hole and e-
antihole and are shown in three waveguideole (=electron particle) in thé/, waveguide of
our Ug-Universe; e- hole (=positron particle) in th&/; waveguide of the nearest;-Anti-
Universe; the nearest dark electroreatole (= dark electron particle) in thé, waveguide of the
Dark Matter UniverseU,. These e-holes are defects; they break the |taasacuum
hypersymmetry and create elementary gravity andtrelgtatic potentials in it. The electron and
the dark electron have thealf-overlappedgravity potentials (created by the intermesliat
waveguideW;, which createdV;-gravity potential-layer, equal for the electrorddior the dark
electron). But their electrostatic potenti@ee reciprocally isolated — are hyperspatialtyt
“overlapped” — they are created by,{,2 polarization ~1r? of the €-/e+)-atoms, actingnly in
the correspondingV, and W, waveguides (where thessholes are located). These electrostatic
polarizations corrugate thdd3membraned_; andM, for ey-electron and (sufficiently different)
membranesvl; andM, for dark e,-electron correspondingly. So, the electron and ddectron
physically interact half-gravitationally, but argigtly “isolated” electrostatically, as the DM dne
The e;-positroninteracts equally gravitationally and electrostatily with the ey-electron and the
dark e-electron and can be a perfetiediator for the electrostatic and electrodynamical
interaction between our matter Univetdg and the DM-Universél,.
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At the same time we assume that inertial massesagk-particles and antiparticles are always
positive — the inertial mass expresses the posttweamical energy &nanmMinCs2>0 in all
waveguides (Gribov 2003, 2005). The positively sijmnertial-relativistic masMl, is used,
indeed in the famous Dirac’s dynamical equatialescribing electron and positron, where
(by the convention) the electrostatic charges eftebn and positron create the opposite signs.
The discussed above conditibhy,C42>0 arises as physically natural and absolutely rsecgs
base for thesupersymmetric propertiesf the g-/e+) cellular quantum superfluid in the
periodical Multiverse (see below).

The space/antispace symmetry creates equivalence/anti-equivalence principles

The proposed division between gravity and inertiakss of the elementary antiparticle breaks
the common Einstein’'s Equivalence PrincipldP)Eindeed, it is now possible to detect
outside gravity field in the freefalling (mattegboratory by testing the positron gravity anti-
acceleration in this laboratory. The freelirigl positron (or antihydrogen, etc.) will be

accelerated exactly in the opposite to the electiivaction in the same gravity field and so,

the freefall-acceleration of the laboratory will #sclosed (see Fig. 2b). We will show further
that the Einstein’s EP is not the axiomatimgiple anymore — it becomes the straight
consequence of our waveguide's gravity condgpid moreover, it's, the old form, is

applicable only independently - for matter, orimatter particles, but their combination

creates the “anti-EP principle” — assuming the-antieleration of the antimatter!

New relation between gravity mass and inertial mass

The initial - DiraciantM symmetry was sharply criticized and even strictiybfdden in
physical community, as, for example, a “perpetuabite” (but indeed, this critics is totally
right only for the inertial masMlin). The tMg, gravity “charge” symmetry for particles and
antiparticles, arising in our periodicataveguided concept, has very good general
cosmological DE&DM&SUSY supports. Till now thergas no any direct experimental
confirmationfor the negative/or the positive gravity mass fog aintiparticle in laboratories —

it remains presumably the biggest “open experimlegteestions” in physics. Why? It is
extremely difficult to realize the appropriate gatiticle’s gravity test. The best opportunity is
connected with the neutral antihydrogen gravést tat CERN, which uses deeply cooled
neutral antihydrogen atoms (see below).

Our principal difference with the famous [Risa proposal is following - we strictly
distinguish gravity mass from inertial mass of aene antiparticle: Inertial (dynamical by the
nature) massvli, of the particle and antiparticle are the same sitpe, as the absolute
temperaturel > 0, or kinetic energy. The inertial masses equaipresses their identical
dynamical nature Mi, > 0). Dirac never distinguished gravity massl dnertial mass,
(following the Einstein’s gravity theory). Indeduis equations need always only inertial mass
of involved particles — electrons or positrons awdhave no formal discrepancy with the
Einstein’s positive mass concept.

We can always keep théi, > 0 in all dynamical equations without gravity intetian, but the
sign of gravity charge depends of the “above/bottsides + pressure on the same dividing
membrandM,, changing the pressure sigfi, since electron and positron press the dividing
membrane from the opposite sides and create thesgpmravity potentials — the mirror-like
deformations of the same membraMg (Fig. 4.1). These gravity/rtdeformations and
corresponding gravity interactions are shown in rihdtilayered waveguide’sef/e+) space
(Fig. 4.2). The corresponding double gravity patdstare created (a) byFg-attraction
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between twoe-holes (as two electrons) in the same wandegu(b) by —-2Fgy-repulsive
electron and positron (as two one-step-shidubles); (c) by electron and dark positron,
being Y  attracted with Fyg (as  two-steps-shifted e-holes); (d) by
gravitationally/electrostatically non-interactingq(=0) electron and dark positron or dark
electron (3 omoresteps shiftec-holes), (see Fig. 4.2). The arising here periddigmavity
charge of e-holes seems to be a new inevitable graemat basics of the Multiverse-
applicable elementary particle physics, especiamigvitable for the Multiverse-cosmology
and QED/QFT - it enables construction of the noavating composite bosonic particles —
ghost “atoms” - quantum spatial blocks o€ throposed very densgon-gravitating e
cellular/anti-cellular superfluid vacuum tissueq felow).

i I

My gravity antigravity dark 172 gravity no gravity W2
Mo f— P — | [ —— Y US| SR | [
e- +2Fgr e- e-J" -2Fantiy | e- [ Wo

M e— T = e | I —
M -2 e __.----E:_ +Fg1'__-_ Fgr=n W
M-3 Y e- dark Far=0 Wz
Y etdak| W_g

M-4 el ——
M-5 W-a
M-6 W-s

(@) ) () (d)

Fig. 4.2 (a,b,c,d)The corresponding double gravity potentials arate by

(a) two gravitationally E4-attracted matter electroesande, in the same waveguidd/;

(b) two symmetrically B4 -repulsed electros, and positrore_; (one step shifted-holes);

(c) two Fy-attracted electrog, and dark electror., (two steps shifted-holes);

(d) gravitationally non-interacting electremn and dark positroe_; (threelL,-steps shifte@-cell).

The M, versus Mg, discrepancy in the waveguide’s sandwich

Initially, for simplicity, we have studied kynthe double €-/e+) waveguide sandwich
architectureW, and W_; with the elastic middle membrai, and two non-elastic framing
membraneM; andM_,, (Fig. 4.3, a,b), (Gribov, 1999, 2005). We coesatl that only one —
the middle tensioned membraMy is elastic and can be deformed, creating simultasigo
the noveltgravity andzelectrostatic ~1/potentials (Fig. 4,3 a, b). We remember, that the
“doubled” dynamical energl*.. of the very compact, dynamical electron vortexadically
relativistic and its “rest” mass — as the “restémgy are doubledE* ,&=M* ,C2=2M,C42 and
the corresponding dynamical inertial madS,enerry Of the “resting” electron vortex is now
M*oe( inen=2Moe. We see here a transparent theoretical discrepahtlge electron inertial
mass Moe With the electron gravity mad¥oeegrav=Moe, COrresponding to the single elastic
membrandM, consideration (Fig. 4,1a,b).

The so obvious discrepancy immediately disappearthé multilayered waveguide’'sD4
space. This takes place if we return to theltilayered periodical waveguide4D-spatial
structure, where alll3-waveguides arequaland all of them are densely filled by the mono-
layerede-cells - identical electron-cell vortexes .../elelele. The sign €.) or (&) depends
exclusively of convention, but it is changed pergatly from any waveguide to the nearest
one (see Fig. 4.3 ¢’,d,e below).
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Figures 4.3 (a,b,c,c’,d,eshow physically necessary, correcting shift (rethapihg gravity and
electrostatic charge of electron, etc.) from thevegaide/antiwaveguide sandwich space (the left
side, Fig. 4,3a,b,c) to the basic - periodical vgavmge’s D-space architecture (the right side, Fig.
4,3c',d,e,). Here arises a non-contradictivelativistic matter/antimatter concept #
“elementary defects-holes”, arising in the correstiog cellular (superfluid) vacuum structure,
reincarnating the “Electron Sea” and elementargtEbn-Holes” concepts by Paul Dirac.

Fig. 4,3ashows electrom, in the form of the symmetry breakimy hole in the waveguid®W,, in
the “sandwich-like” space/antispa¥¥, / W1 structure, with 3 framing membrandss, Mo, M4.

Fig. 4,3bshows positrore; in the form of the symmetry breakimg hole in the waveguidW, of
the sandwich-like space/antispace.

Fig. 4,3cshow the basi&M,e gy and the oppositeQ.e()) electrostatic charge symmetry in the flat
vacuum space/antispace, densely filled by iden(@adells, building coupledet-/et) pairs.

Fig. 4,3c’ shows the proposed here periodicBl-gpace structure, densely filled by the coupled
(e—/e+) pairs, looking as a vertical “string-like” coudlé—/et) hyper-polymer’d_-tubes.

Fig. 4,3d show electrorg, in the multilayered waveguide’d4space in form of the “symmetry
breaking” elementarg. hole in theW,, waveguide, surrounded by two the nearest symcabtri
W.; and W, waveguides, reduplicating gravity “charge’Mg ) and electrostatic chargee2(2)

of electron, comparably to the previous sandwidtefantispacea(b) on the left side.

Fig. 4,3eshows positrore; in the form of the symmetry breakireg hole in theW; waveguide,
that creates the opposite to the electron gravitiyedectrostatic charges.

The D-layers of these spinning/anti-spinning “atoms’bétae and flatten the neutral — non-
gravitating, chargeless and spinles®-spacé3D-antispace, realizing periodical D3
monolayers of a non-dissipative, literallyp 3transparent and weightless quantum liquid at
low T, where propagating bosonic quasi-particles ane sves in this (g¢e+) superfluid,
transporting electromagnetic energy along tbevBaveguides. Thel3-spin waves physically
realize our common light photons (and electrontmsas). The mass creatingD4waves
could be the same — the “spin waves”-nature, buhé&more fine-graded, also cellular-like
spin/anti-spin liquid, filling the bulkydD-volumes of waveguides. They could be
muons/antimuons - performing the second lepton [fammd playing the same “atomistic”
role on the next deeper vacuum level. These difkdefe—/e+) cells create an analog of the
Van der Waals chemical potential, keeping themttageas a dense liquid medium. Electron
(e-) is presented as a hole in the positron layercamdbe described as an “elementary cellular
defect” in this ideal, flexible quasi-crystalloitticture.
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Electron (or positron) is here a singleffole” in this cellular periodical @-space. ThidW,-
hole involves only 3 significantly deformed wavelps W.;;Wo;W;], and has onlywo
symmetrically curved membranMy andM,, (Fig. 4.3 d,e), instead of th&ngle elastic
membraneM, in the previous sandwich architecture (Fig. 4,8, #&ft). These framing
membranedM, andM; create duplicated gravity potentidl&sgrav) fOr the single electroe-
“hole”, with the correspondingluplicated gravity “charge” 2M,. and also duplicated
electrostatic potential Bye(electry and correspondingly duplicated electrostatic etecitharge
0c*=20e (see below). The mentioned above discrepancy leetviiee effective gravity and
inertial masses of the electron disappears.

We confirm here an obvious physical need and adsgoé the periodical multilayered
waveguide structure, proposed some years ago asahhypotheticalextrapolation of the
waveguide/anti-waveguide sandwich, naturally pkeg physical - geometrical symmetry
between matter and antimatter (Gribov, 1999, 2005).

Diracian Lo,-segmented tmonopole pairs, arising in the periodical (e-/e+) hyperspace

“Father” of the relativistic quantum mechanics ahd antimatter paradigm was legendary
Paul Dirac, who incorporated miracle (thB-Ayperspatial by the nature) Einsteinian SR in
the quantum mechanics and could obtain the rigdrtnibnic electron spin together with the
tremendous positron prediction. He was busy the& o€ his life with some fundamental
unsolvable problems such as electron self-energuiarity and charge quantization, etc. He
wrote: “The quantization of electricity is one tketmost fundamental and striking features of
atomic physics, and there seems to be no explan&tioit apart from the theory of poles.
This provides some grounds for believing in thestetice of these poles” (Dirac, 1948).

Our electron or positron particles are elementcgliular defects =e-holes. The cell/anti-
cell symmetry breaking components (disclosing leefoidden elementary physical charges)
around the=-hole aretwo free open endsf the nearest elementagycells (above and below)
in the L-hyperspace (Fig. 4.3 d,e). We can consider oemehtary twistinge-waves as
elementary (circular) electrical currents: tiie mechanical circular movements of two
adjusted e-cells have the opposite angular directiong have at the same time two
corresponding electrical currenis the same angular directioand the whole periodical
(...le-Jet|ee+|...) L-hypertube looks like the-endless (pico-thin, periodicah-segmental)
solenoid with corresponding magnetic flow, goimgide and along the-tube parallel this
axes. The elementaerhole is a cat-off of the single-elementargell L,-segment and it is
equal to cutting away its elementary currembpl We have here exact analogue to the
classical endless monopole “strings”, but with thwious hypersymmetry - there are always
two tiny magnet poles with the opposite elementamgagnet charges on thg-distance from
each other. Indeed, the hypothetical elementaryadian monopole is presented in aar
cellular vacuum, being coupled together with themedntarye-cellular defect, but we have
here always two the opposite-equal, 3D-coaxial magrergeson very short distanck,
between them in the 4-th spatial dimension. They m@aced in the sameD3center in our
classical X,y,? subspace. So they exist but they well cancel ettoér and cannot be detected
in this case (on the contrary to the doubled edstatic charge of the-hole)! The Diracian
picometer-sized monopole is unavoidably “marriedthwthe picometer-sized (the cannot be
divided) antimonopole and in the summary it loaks k& kind of the same ghost, as the ghost
(le— |et]) vacuum cell. It is why there is no any experinargroves for the monopole

existence, or existence of the—(/et+) “atoms” of our ghostly vacuum — they are miracle
ghosts, being coherent part of the whole ghosblygnavitating vacuum! We realize many
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times (also in the Diracian monopole theory) thatfgctly hidden involvement of theD4
hyperspace with the proposed here periodi€aw&veguide’s modules is unavoidable on the
way, unifying the SR&QM&SUSY, etc. (see below). (8T of the hyperspatial “zebra” arise
as exotic “fishes” here and there in the fundanidfitasteinian & Diracian physical concepts,
being sufficiently hyperspatial - waveguided byithpysical nature.

The nature of the Planckian-Einsteinian photon and neutrino spin

The cophasedlge Brogie Wave is twistedwo timesaround the cylindrical electron attractor.
This relativistic, coaxial double-loop could be satered formally as consisting of two half-
spinorsS:=h/87&h/87t In this case our undisturbed-(e+) coupled pair has zero spin with
the minimal energy in the spins coupling, descriagd

Soupled(eler) = (W8T+h/87) — (h/87Fh/87) = 0. (19a)
But it could be disturbed, creating the elementargonic spin of photoByhotor= h/277:

Scoupled(eler)> Sohoton= (WB7T+/87) + (N87EN87) = h277 or as (19b)

Soupled(eler)> Sheutrino= (W877+h/87) + (h/87F-h/87) = hidrT (19¢)

There are two basic types of elementary massleasasgves (19b,c) in theef/e+) quantum
superfluid.

THE PERIODICAL LEPTON/ANTILEPTON QUANTUM VACUUM PAR ADIGM

We proposed in our previous work (Gribov 2003, 200&ry natural cause of the structural
similarity and structural succession between exgsieptonicV " vacuum families:

V %=V 3+1 — (e-/et). This is our globakMyehypersymmetricé/e+) level, providing the
common global Einstein-Lorentz invariant and theobgl QED-gauge invariant
simultaneously. We have her®-g)lobally massless quasiparticles — bosonic spimewan
the nongravitatinge/e+) 3D-superfluid medium (the ligh€s-photons of Einstein — carrying
energy bosons with spi®=1). This is the massless vacuum of Maxwekquations,
classically describing the above mentioned - tlaba — and the most fundamental for us
(e-/e+) vacuum. But this global — basic vacuum must danta mother-vacuum-superfluid,
consisting of the more fine-grained nongrdinta “atoms” filling the £Loe waveguides.
Indeed, the electronDtwave inside the substantiaD3vaveguide has exactly the same light
velocity C4! It must be similarly periodically layered, ghgssuperfluid and second lepton
family - muons realize its periodical “atorhi€u-cellular) structure, (see below). The
correspondence principle is that the muon-holetesethe same electrostatic charge ineghe
waveguide as the electron hole does.

V °=V* +1 — (u—/u+). The mother-vacuum seems to be the next heavieordeptmuon,
building massless composite “mini-atoms”, the commmuonic quantum liquid, having now
locally absolutely the same massless propertietheag—/e+) quantum liquid. The electron
Cs-eewave has the same maximaD-8elocity C; in the waveguide, filled by the muonic
guantum liquid. This means that the seconthe- muonic vacuum composite is also a
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massless fermionic / anti-fermionic compositensisting of thextM*,,-hypersymmetric
coupled f—/u+) Cooper-like pairs, building superfluid. These @erlike muonic attractors
have much more thin muonic waveguides witl,=1* o,comptWhere thel* o compt=h/M*,,C.

Ve=\°+1 — (7=/7+). We could extend this general genealogical logi®ver deeper leptonic
generations and propose that the mother of the mwacuum — i.e., the grandmother of the
(e-/e+) vacuum — is theM*, hypersymmetric quantum liquid, consisting of the/{+) and
locally massless Cooper composites.

V'=VP+1 — (vera-/verad). It follows that the last one, the[(/z+) leptonic family simply
might to have also the hypersymmetric quantum diqunless it too has it own, now not yet
known dear grandmother! Let us suggest a new n#meleptonic-Vera family (Vera is the
name of my own dear mother from Hebrew/Russian ndrméh”. It is miracle, but all our
step-down vacuum families seems to have théi* o+ 1) — hypersymmetric foremothers!
Our microcosmos could be unlimitedly decreasindraatal-like discrete structure, looking
like Russian Matryoshka dolls, perhaps withoutiaimal “end-atom” in it. The fermionic
e-cell's-spinS=1/2 does not depend of the waveguide thickhgsand this basic circumstance
creates universality for the element&yaction transport in all known vacuum’s levels: &ler
seems to be the nature of common universalityhefRlanck constarit, applicable for all
physical fields.

THE SPIN-WAVE NATURE OF THE PLANCKIAN CONSTANT h

The fundamental Planckian constdmvas historically proposed only for the quantizatain
electromagnetic radiation (EM-field). This constaves later successfully applicable for all
other physical fields, except gravity field. Todafter more than 100 years of its discovery
“the physical origin of both quantization anmchiversality of Planck's constant remains
mysterious, as well as other 'peculiar’ properieguantum dynamics.” (Kirilyuk 2001). The
described above “spin wave”-action seems to berthigral energy carrier along the spatially
guantized - cellular/anticellular composite mediwonsisting of e.g. theef/et+) composites.
The undisturbed composite consists of twodéid symmetrically spinning/antispinning
particles with the summary zero spmn=h/477-h/4770 and disturbing of this zero spin
opens opportunity to understand the Planckian dactonstant’h nature: it is simply equal to
the elementary action — the “masslebe5onicspin-disturbance - the discrete switching from
the undisturbed-stable zero spin st&gm.=h/4m-h/47=0 to the stepwise-disturbed
composite €-/et)-spin within the unstable stat®,mm-disturs? W477+h/47E=h/127T The €-/et)
composite expresses the cophased dynamical sykverg, as ideal-superfluid structure with
the minimal dynamical energy inside. The minimdl/2/raction means that this dynamical
spin-distortion will be immediately “kicked out” dhe g-/et+) atom and ... presented to a
neighbor é-/e+) atom (and so on) as tledementary bosonic EM-quasiparticl€hus, the
minimal-elementary discrete Planckian actiorCisransported forever without absorption in
the ideal vacuum superfluid with the minimal (fes zero) energy density level (free of
defects). Thaliscrete-stepwise=8->S=1 bosonic spin switching in the atomistic vacuign i
crucially important, since these elementargsdmic actions-quasiparticles are able to
condense into the bigger Einsteinian photons (aswpve quasiparticles) witk=hv and
S=KW27r. This grandiose coherent superfluid picture explaiy common light photons are
the fastest (massless), non-dissipative energgpater along our3-space.
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Why is the Planckian constahtuniversal for all different fields? We proposedtfar that
our P-waveguides must be filled by the “one stimner’- leptonic, non-gravitating
quantum liquid medium from internally hypersyetric and superfluid mudsmtimuon
composites g~ /1#), (Gribov, 2005). The electromwave quantuntEs=hve moves with the
4D-light speedC, in the D-waveguide’s B-bulk (as it was shown above) and could exist as
similar collective bosonic spin wave (being quadipke and carrying=s-energy and spis=1
across waveguide’s vacuum medium). We assumehbaé®€,-light quasiparticles live in the
(11 1) superfluid medium. They arise the same way aedhe Einsteinials-photons, but
now in they~/1#+) quantum superfluid with the same bosonic-casf@n Sn=1 nature. Our
massive electrorCs,-wave’s quasiparticle looks exactly as the YandisMgauge-fieldC-
particle, which has also bosonic internal sfinl, but it has the hyperspati@l-light speed
properties and esquires the rest mass in wv8veguide! Of cause, it looks like common
massless8D-photon of Einstein in the Yang-Mills theory, burld Maxwell electromagnetic
waves. So, the Yang—Mills field quasiparticle,liffing in the pure {-space of the B3-
waveguide and being stable, describes the twigtargionic) electron with resulting isospin
S=1/2 and corresponding rotational gro8p(2). Thise-wave vortex keeps the local gauge
invariance and simultaneously acquires theptissible” dynamical rest mass with the
waveguided rest mass gap, which cannot be less thiediirst rest mass harmonics, related to
the rest mass of electron.

THE SUSY NATURE — THE GHOSTLY COOPER-COMPQOSITE BOSO NS

Supersymmetry (SUSY) is so promising theoadlifc but is so missing experimentally.
Steven Weinberg dedicated his lll-th volumé &The quantum theory of fieldgo
supersymmetry and noted the supersymmetrioritge of fields have unique physical
properties, missing in other field theories, blitinfortunately, after a quarter century there is
no direct evidence for supersymmetry, as no paipadticles related by a supersymmetry
transformation has yet bin discovered. There it que significant piece of indirect evidence
for supersymmetry: the high-energy unification loé $U(3), SU2), anU(1) gauge couplings
works better with the extra particles called for siypersymmetry than without them” and
many other physicists “are reasonably confidestt tupersymmetry will be found to be
relevant in the real world, and perhaps soon.” if\blerg 2000, p. XVi). Supersymmetry
could solve the fundamental problem of vemall cosmological constant in the QED
vacuum. Cosmologist Ta-Pei Cheng write$he introduction of the cosmological
constant\ in the GR field equation does not explain its ptgisorigin.“ (Cheng 2005, p.
280). In the inflation model it represents the éal@cuum energy of an inflation/Higgs field.
However, the quantum vacuum “zero-point” energpsity a.=2x10"g/cm® is too large
(~10**% for A. This is the tremendous quantum vacuum lprop surprisingly deeply
contrasting with the excellent - the most precitheoretical QED predictions.

The wave function of bosons/fermions is symmetnitisygmmetric and the bosonic quantum
vacuum energy is positive, but the fermionic vacuemergy is negative. This fundamental
theoretical fact led to common salvatory hypothesi the “supersymmetry”, reducing the
monstrous 18* discrepancy, equalizing somehow the bosonid fEmionic degrees of
freedom, so that resulted summary vacuum enerdyvasiish to the experimentally proofed
zero level (Gol'fand, Likhtman 1971; Wess, Zumin674). All existing supersymmetric
theories pair known bosons with unknown fermionsl &mown fermions with unknown
bosons. These ways were invented new negessgersymmetric particles partners —
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“sparticles”: for example, for electron must exastselectron” with the same electron mass
but with zero spin, etc. Unfortunately, these hijetical supersymmetric partners were never
detected experimentally and this very surprisingtatle led to an additional rescue idea that
the supersymmetry is yet real, but it is somehookén at low energies and exists at higher
energies - above the achieved on the best collidéhgeng estimates these hypothetically
“broken” supersymmetric corrections - they reduote monstrous zero-vacuum energy fare
not enough - from 18*to about 1&. “Clearly, something is missing in our understagdof

the physics behind the cosmological constant.” (@005, p.282).

We introduce this laterally “missing” physical p&¢ since our hypersymmetric vacuum
concept has owsupersymmetric ghosts composit@seach arising virtual electron / positron
pair — existing in the form of the supersymmetialar g-/e+) composite with exactly the
same doublanertial mass2M*,,, as its defect - two virtuale() and €.) fermions! The
natural microscopic equilibrium between thee/€+)-coupled and virtual-decoupled.}; (e.)
pair states vanishes their contribution to the Z@@uum energy to zero! We remember that
the summary gravity mass of the-{(e+) composite particle is zero, as it is also witke th
summary gravity mass of the decomposed virpal. Hence, our very dense quantum
vacuum medium — theef/e+) superfluid is nongravitating! This way the supensnetry is
reincarnated, but absolutely without need in exetementarys-particles — on the Cooper-
like “composite” base, composing them from the "adtbmentary particles family. We find
here surprisingly simple, and at the same timechasjument, solving the monstrous *4®
problem, saving the QED and the SM and stronglysrttprg our hypersymmetricaét/e+)-
atomistic, superfluid vacuum concept. For examaldecoupled virtual quark/antiquark pair,
like u and u, also must have its supersymmetric Cooper-csitgp — the coupledu/)
bosonic pair, etc. We can exchange all $hearticles by the corresponding Cooper-
composites from existing fermions and antifermiofisls now well understandable, why
super-symmetrically arranged Feynman diagrams gomteny component-field diagrams,
which rise to miraculous cancellations of divergesic

K. Moriyasu writes very similarly about commdiiggs field: “In the Weinberg-Salam
theory, the Higgs field is analogous to an old-faséd “aether” which pervades all space-
time. It acts like a continuous background mediweneat very short distances. ... We saw in
the case of the superconductor that the Higgs figld a composite system of electrons bound
into Cooper pairs. ... Could the Higgs field for ¥S theory also be a composite system of
bound particles? Unfortunately, the analogy witk Buperconductor breaks down because
there is no background atomic lattice in WS theory to provide the binding force.”
(Moriyasu, 1983, p. 120). Gerard ‘t Hooft also men¢d the composite possibility for the
other scalar particles — the Higgs bosons: “...simitathe so-called Cooper pairs of bound
electrons that perform a Higgs mechanism ultracool solid substances, leading to
superconductivity. Just because such phenomenadlr&nown in physics, this is a scenario
that cannot easily be dismissed” (‘t Hooft99® Now we can say that this physically
thinkable scenario indeed exists and looks veryisteaand fruitful — as the much more
robust “low energy analogue” to the “backgroundnatolattice”. It arises naturally in the
proposed concept of the periodical waveguide’s hsgmece, etc. where very simple and very
strong (electrostatic) binding mechanism cieaperiodical scalaref/e+) field as the
superfluid condensate, consisting of very stalgho$t” €-/e+) composites, reanimating
exactly the *“ether-like” - atomistic vacuurnthég “background atomic lattice in the WS
theory”, now built from the well known particleselementary fermions/antifermions (leptons
and quarks). This way is created theactly supersymmetric QED-vacuum, being
nongravitating for different thinkable vacuum leyelith the resulting zero vacuum energy
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density! So, our periodicallBwaveguide’s concept clearly exchange (and exclucammon
Higgs field; instead arises the unifying aodnsistent - the waveguided mass creation
mechanism with Cooper-like electron/positron conmessand unthinkable before summary
zero gravity “charge”, electrostatic charge andnkpiThe first CERN-results on
supersymmetry from Large Hadron Collider (LHCtQ€2011) did not fined sparticles -
heavy copies of the SM particles and common SU®¥rhfalls in deep “troubles” with less
and less hopes to be through. Indeed, ATL#® CMS independently exclude such
“sparticles” with masses less than roughly 900 G&ut on the contrary, the miracle Cooper-
like composites, arising in frames of therigaical Multiverse concept, survive and
reincarnate the “illusive” SUSY, and properly explateady experimental absence of the
searched elementary (ndasically ghostsparticles>» composite scalar bosons.

Where are our “wanted” supersymmetric composites from?

Why we cannot test them experimentally? This is tmayhe trickiest story in the elementary
particle physics. It looks like a joke of God, stifying his intelligent-creative creatures,
trying to understand his miracle physical worldhyMve cannot find them? The answer is
very easy — the “wanted” ghost’'s composites areamgt more independent single objects in
the cellular quantum medium — they become immelgiateorporated coherent parts in the
restored vacuum celled body - being for us a holisbherent quantumeptinesd These
coupled composites are simpipn-sensible for our physical devicgkevices being made of
the cellular defects). This strange story remembwegsold tale about a “naked king” — his

miracle physical clothiers look like olir ghost (e-/e+) ether — as very-very light medium,

SO
light that it becomes totally invisible!

Young Einstein rejected the idea of ether, reagpthat we don’t need this hypothesis in his
so self-consistent SR. He concluded that ingbitit detect absolute motion relatively the
hypothetical ether means that it is fundamentalhgletectable and theoretically could be
excluded from the theory. Later he returned bacistphysical possibility and “naive” Dirac
even filled our space with the hypothetical electsea, considering positron as electron hole
in it! Historically it became may be the shocontroversial, difficult question for its
constructive physical understanding and developmEme best physicists were always very
near to this difficult topic (Lorentz, Einstein, @ac, SUSY-authors, etc.), but its physical
sense was always escaping, laughing as hesty clown about never-ending human
blindness!

NAIVE UNIFICATION GRAVITATIONAL AND ELECTROSTATICS FORCES
The +Q-Electro-Mechanical-Membrane Analogy (EMMA)

R. Feynman showed that surface of a thiastel-stretched two-dimensional flax,\-
membrane with very strong surface tensismwonst works as the excellergeometrical
analogyto telectrostatic potentidle(x,y) — expressed by tiny static membradneeviations
A(x,y)~ Ue(X,y) from its flat statel (x,y)=constant (Feynman, et al 1966, v.2/5 p. 243-246).
The orthogonal mechanical forée= f_ is the exact analog af “electrical charge" (if we
imagine two cylindrical pencils with radil®, pressing thex(y)-membrane surface from its
opposite sides with the same forefg ). The+Q charges (anetU potentials) are realized by
the opposite:f pressure, oppositely deforming this membrane, &)ig.
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W 1Pencil

Antipencil

Fig. 5 shows the “electromechanical membrane analogy” withalized charge-anticharge (as
mechanical pencil - anti-pencil pressures), deedriby Feynman. It obtains the fundamentally
important physical sense in th®-&aveguided-membrane +1gravity, including periodical
waveguide/antiwaveguideDdspace architecture, containing periodical mattgifsatter particles.

If AL deviations are tinydL(x,))=0, the membrane surface tensigx,y)=constand we derive,
according Feynman (Feynman, et al 1966, v.2/5 3-22%6), common physical equation

O%AL(r) = - fole (20)
It is the exact analog of electrostatic potentid(r) for chargetp/&, in the equation
O?U=-ple, (21)

(Id. p. 245). This deviation corresponds to thetetsstatic potentiaU~In(1/r) of a regularly
charged endless cylindrical rod with the radRis Feynman notes: “Distortions of a three-
dimensional elastic body also are governed by amauations, but we will stick to the two-
dimensions.” (Id, p. 245). Other words, the equa{i®0) will be the same also in the case of
the P-membrane, realizing now deformation of the thamsioned flat B-elastic membrane
(immersed into the EuclidearD4space X,y,z,1), being now the B-EMMA analogy to the
3D-potential U~1r of a charged sphere with radit&. Feynman never developed thB-3
EMMA, what incorporates gravity into the whole plrgsand allows understanding of gravity
and electrostatic potentials similarity (Gribov 3p0Thus, now we generalize very important
hyper-symmetrical DB-membrane’s analogy, exactly mimicking the Newtania
gravity/Coulomb-electrostatic potentials/ras tiny hyperspatiafl.(x,y,? -deviations of the
initially flat 3D-membrane:

A(xy, = A(r) ~ 1, (22)

corresponding to thelBpotential of a regularly charged sphere with,,dlge form-factorized
radius R,=Ree. Here arises the further fundamentally imaatrtfeature — this visualized

“‘gummy” potential has no classical singularitié@=0)=xc at all, since th&,e>0: we have
A_(r)= +Ur for r=2R, and it is strictly constant in the small flat afesr <R,

U(OsrsR,) [A1/R, = A (0sr<R,) = constant (23)

The £M-Gravito-Mechanical-Membrane Analogy (GRAMMA)

The described above electro-mechanical-membran@ogy (EMMA) has the straight
geometricalcorrespondence to the gravity potential, arisingunL,swaveguide shaped by

two parallel, tensioned elastic 3D-membran@sibpv 1999, 2005). The identicaD3
waveguides in the proposed periodical waveguidgsetspace are divided by their parallel,
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tensioned flat B-membranesx,y,znL,g=M,, wheren = 0, +/-1, +/-2, +/-3...(Fig. 4.1). So,
the d-membrane X,y,z,L=0)=M, strictly divides two adjacentV.. and W waveguides in
our periodical waveguided hyperspace, where ouvétae is centered in th&y-waveguide.
Very small L-deviationstdL(x,y,2=0, resulting fromfg=+f_ acting on these [3-membranes,
create corresponding gravity/antigravity poEs +Ugr(X,y,2, being now physically
“materialized” as slightlycurved membranes surfaces, according to the equ@)o

Ugr(x’yyz) zid—(x,y,Z)CZJLoe, (24)

This miracle GRAMMA/EMMA-correspondence allowsmmection the both - Coulomb-
electrostatic and Newton-gravity potentials natwith the same source - the Newton-like
middle ID-membrane deviationsd (x,y,d = +d.(r) Ox1/r. The universal sense of the
proposed B-membrane-like gravity mechanism arises in theopéral waveguided space
from the lineartd (r)~0 GRAMMA-analogy. In the linearity of “near zerdkviations is
hidden the hyperspatial physical nature of tBD-Poisson equation and corresponding
superposition principlein the “Poisson” physics. Notably, the GRAMKMEMMA open
reasonable physical legitimacy for the sirmataus electrostatic charge) and gravity
“charge”=masstMg, symmetry in our periodical electron/positron spangspace (Gribov
1999, 2005). Free electror-(/...) or positron (../e;) arise in the &-/et+) cell as absence of
the opposite fermionic partner — as tidole in the opposite-adjacent anticell side, that
creates a local cellular symmetry break with ri@sglglobal deformations of the whoke
cellular vacuum medium, realizing tgeometric-dynamic gravity mass = gravity chawmgh

its tiny gravity potentiallg, O+1/r, applicable for very small membranes deviatirQ).
This “defected”=asymmetrie-cell creates the doubled orthogonal grawtetl pressure
2f =x2(hvod Log)=22ModlC¥Loe, breaking full hypersymmetry in the-cellular vacuum (see
Fig. 4.3d,e). We remember that tinertial massof identical electron or positrogcells is at
the same time always positive (independent oDan@veguide’s number in the periodical
4D-Multiverse) and is measure of th&-dynamical energyes>0, identical in alle-cells,
filling the Multiverse. But membranes deformatioasd corresponding gravity potentials
have the opposite signs, changing.. —periodically in the global@-Multiverse.

Note: Famous Soviet physicist Juri Rumer, friend of Leantau, who spend many years in
Gulag prisons, noted about the GR: “Theory of gyaeould never provide a satisfactory
answer to the question — how do gravitating mabemds space in which it is localized”
(Rumer 1956, p. 29). The discussed above peribdig@erspatialwaveguide’s naturef
gravity/antigravity explains this space-bending maery and, moreover — the (quantized)
equivalence principle itself naturally arises assgmuence in the described above eladdc 3
membrane deformation under thdvyperspatialX,y,2-orthogonal wave-particle pressure

The “hidden” reciprocal M symmetry creates the relation Fej/ Fgr =10%?

Einstein tried to realize his famous fieldshification program after very impressive,
vertiginous success of his general relativity (GfQory. He hoped to find a kind of universal
geometricallanguage for the unification, partially developedthe GR, but at the same time
he did not realize how quantum aspects of mattatdcbe incorporated into his theory. He
hoped that the quantum properties would arisegeanetrization of classical fields. Einstein
worked the rest of his life (from 1916 till 1955h ohis fundamental problem, applying his
insightful ideas of geometrization. But the hardgsdllenge lies in the “terrible” fact that the
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difference between gravitational and electiistéields of electron is enormously huge
number (~169).

We will show below, that the unification gy and electrostatics could be derived
practically on the similageometrodynamicakay, using enough simplgometrization logic
summarized below:

(a) Existence the proposexbriodical 3D-waveguide's hyperspace structusgth periodical
space-antispace symmet#y the dynamical concept of the mass particle/antipbe as
surprisingly compact geometrodynamical base, géngrand unifying the SR & GR & QM
& SUSY with simultaneous explanation of the DE&D#t¢. cosmological miracles.

(b) The correspondinggeometrodynamicalconcept of hyperspatial particle-antiparticle
interaction and annihilation leads to existenceearfy stable coupledet/e+) scalar bosons —
tiny equal “ghost atoms” densely filling theecellular superfluid vacuum medium (Gribov
1999, 2003, 2005).

(c) The introduced physical design imposestrang non-linearityof the D-medium in the
3D-waveguide for waving-twistingc4-quasiparticles, propagating inside thB-®aveguide
(common for the hypothetical Yang-Mills fields dfet SM), creating the self-focusing effect,
realizing quantum-geometrical particle desigr as RererSpinning Cs-electronrwave,
confined in the B-waveguide (Gribov 2005).

The introduced periodical space-antispat&symmetry realizes radically negeometric-
dynamica] periodical matter-antimatter concept the presumably endless periodical
Multiverse. The middle elastic membraMg divides spatially the quasi-plaM¥;-matter and
Wyo-antimatter waveguides - two adjacent andiddd I-shells (Fig. 4,1a,b,c). The
elementary particle/antiparticle creation meameation of two adjacent stable holes -
(hole/antihole) - two hypersymmetrical elementagyedts in the idead-cellular, hyperspatial
vacuum tissue, what acquires tiny hypersymmetrakse- tiny deformations — arising non-
locally as classical-quantum fields around the $oteinitially fully symmetrical (ghostly)
vacuum tissue (Fig. 8). Each hole acquires itscéffe inertial mass, equal to the inertial mass
of the defectede-cell. This effective inertial (positive) mass-ege E=M;,C42 is implanted
into non-local (wave-dynamical), tiny gravitaiel and huge electrostatic deformations,
adding this positive (above zero) energy into thigially minimal vacuum energy. Indeed,
Feynman noted in his famous physical lectures rigstt mass energy of electron is implanted
in its electrostatic energy (Feynman et al. 1968)e backward hole/antihole annihilation
means annihilation-disappearing of two the oppokdkes and annihilation-disappearing of
their the opposite non-local potentials. This afaiion leads to resulting coupling of the
decouplede-cells - restorations of the couplee-(e+) atom and minimization of the whole
vacuum energy density. The above-energy of thesghidated potentials is now literally
“collapsed” - kicked out from the whole ideal vaoutissue - is liberated as two EM-gamma
quanta, carrying full dynamical energi2.£C4? of the annihilated field/anti-field. So, the
annihilation not only creates two gamma quanta ‘dilts” two holes, but it restores the
coupled cell/anticell symmetry - restores tiieal vacuum tissue with its minimal
(conventionally zero) vacuum energy. The coupterkll ande-anticell are divided by B3-
membranes — they are not able to “annihilate” eatbtler — on the contrary, they build the
radically new composite particle, being vestable “elementary ghost” — composite —
“Cooper-like” scalar boson, realizing our very s$tale—/e+) composite vacuum “atoms”.
They fill densely all periodical 3-waveguide’ “sandwiches” of our Multiverse and rezala
liquid-like, ideal “atomistic” vacuum tissue, witorrespondingly non-gravitating, chargeless,



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.45v. 110

spinless superfluid properties. Surprisingly - #implest — composite scala—(e+) bosons
seem to be the most important (and non-admdtory) ghost physical “actors”, densely
populating the whole Universe, ultimately replacthg “elusive” bosonic Higgs “ether”. Our
guantum vacuum superfluid dictates basic physeaklof the holistically coupled periodical
hyperspatial (supersymmetrical) ocean, where thesnyzarticles are surprisingly very rare
holes / anti-holes defects in it. These elemendafects exist together with also enough rare
3D-massless bosonic photons Cs-quasiparticles, tirelessly transporting energyssrthe
vacuum superfluid. They are electron-positron spitves, propagation alondg3vaveguides
with the light speed, forming the commoB-Bhotons of light quanta. This vacuum is the
idea, non-dissipative atomistic quantum sup&tfl carrying its “elementary CBmassive
defects” — like tiny “elementary” bubbles in waterwithout friction forV;<Viica=Cs, and
also carrying freely propagatingD-8nassless bosonic quasiparticles — spiavew,
transporting energy along this ideal cellular quamtsuperfluid — causally — from atoms to
another atoms withowtcells defection!

The coaxial, coupledef/e+) pair has its hypercylindrical structure, lookifgy us (three-
dimensionally) as a thinCBspherical surface with the electron twistin®-8adius Roe(rely
These “ghost” pairs remember Cooper-like cositppn of two electrons at very low
temperature, but now there spinless and are scalar bosons, being alsb-much more
stable. The coupling energioupie=2MoC? — keeps the enormous stability of these tiny
“elementary atoms”. This coupling energy very ke#pes composite stability proximally till
“low” temperatures limitT<T,=10"K and provides correspondingly very high stabilitly
non-dissipativequantum superfluid (Gribov, 2005). We percept themse vacuum tissue as
deceptive, frictionless “emptiness”, free aélds and matter, since we are made of its
elementary defects. Our surprising fate is to eemy similar vacuum “defects”, viaDB8
photons, massless quasiparticles. Even in the midfiithe stars this vacuum superfluid is

very stable, as if it has near zero temperaiu®.
The geometrodynamical nature of the gravity energy of electron

We can account exact geometrical characteristithkeokurely ~f gravity potential form if
we compare our waveguide’s gravity potential ofckten Uggr) = AL(r)C%Lee ~ U/r with the
Newton gravity potential equation, containing itsparical gravitational constar:

Ue(gr)(r)= - GMdr = d_e(gr)(r)C42/Loe, (25)

where thed_g(r) is a tiny deviation of the waveguide thicknégs andG is the gravitational
constantC-speed of lightlLoe =4/ comptorr N/M* 0¢Cs4= h/2M,C

Thus, the B-membrane deviatiodlg(r), corresponding to the gravity potential of eleotr
if we remember thatl,C? = hwe= hC/2L, and use the (25), is following:

d_gr(r) = Ue(gr)(r) = —Gl\/loel_oe/CZr = _Gh/ 2C3r. (26)
Now it includes combination of three fundamenthlgcal constants, gracefully unifying
special relativity with the quantum physics and Mkews gravity. We can easy derive the

finite -minimal potential value for electrode-min=Uoegri=U e@r(r=Roeen) Which has its flat
bottom potentialgegnWithin the interval 8r< Rye(rey Without any singularity at=0:

er(gr)= _ZnGMoelCZ =_Gh/ 203 R)e(re|)= COI’]St,If 0 <r< Roe(re|), (278.)
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er(gr) = _ZRG(\/-S/Z) h/C3A Q.Compton: —ZTEG(\/.?J/Z)M*Oe/ C2 (27b)

thus, theUgeg=— 3,68x10°°cm for electron andvithout gravity potential singularity. This

deviation Uee(g) iS SO tiny, that the relatiodLeg(r)/Loev10°710 %10, It is interesting
also to note, that thdeegnis very near to the GR-Schwarzschild radius oftedec

|:'\>c:-3(SchwarzschiId‘)_‘ 2GM*e/C? = _er(gr)/ (Tf\/3/2); (28)
but it is only the tiny deepness of electron “immien” into the 4th dimension! Thus,

singularity-less elementary particles cannot bty Black Holes; physical conditions for
their creation arise mostly in very dense neuttarsgsee corresponding chapters below).

O oe(gn = (1/2)FPe(gn (r)dr (29)
Lk Gravity potential U ~1/r <0 L i Electrostatic field Eel.r
+Lo
Moe/2
0 e-/1

L-shuft

~—— -Eel.r —» +E¢elr
Li . 2Roe
Moe/2 Moe/2
o ;?2 e-/2
)] L >
et/ r e+l r
Moe/2 Moe/2
~Lo Gravity potential U ~1/r > 0 (c) Fieldless vacuum cells  {c)

(b)

Fig. 6ashows a negative deviation of the middle membian@ (its gravity deviations), creating
the half of the gravity potentid)y(r)~ —1/2r of the electron-cell, as result of a symmetry brebk
reciprocalL-forces, creating by the excluded positron-cell tvelo

Fig. 6b shows the opposite - positive deviation of the f@ddembrand.=0, creating half of the
waveguide gravity potentidly(r)~+1/2r of positron, caused by excludechole above. We

assume that the-vortex has its very thin wall thickness Rz, — as the minimal granular size of
the (femto-metris10°m) in the frcellular ((~/f#+) vacuum structure — a kind of more fine
quantum f+/ #) femto-superfluid, filling all the periodicl,.-waveguides bulks.

Fig. 6cshows zero gravity potentibly(r)=0 for the ideal coupledet/et+) pair.

Fig. 6d,e show r-symmetry breaking polarizationti(-shifts) inside the g/et+) vacuum cells,

causing by the gravityL(-membranes non-parallelism), that creates the agntis,, electrostatic
fields (expressing the local electrostdtig-membrane tension).
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The very-very tiny maximal membrane deviatibigegry Simply does not change the basic
cophased waveguide’'s conditioge=C/1,e=C/2Loe and its “resting” masdvo,e=h/2L,C is
practically the sameThe additional local B-membrane extensiod.egn are connected with
a small membrane deviation from the parallelism @m very small angle
Pen(r)=dUegn(r)/dr=0, and is approximately, (see the correspondiagdie, Fig. 7):

The additional local B-membrane extensiodr.eqn iS connected with a small membrane
deviation from the parallelism on a very small lenfegn(r) = dUeq(r)/dr = 0, and is
approximately, (see triangle, Fig. 7):

M oe(gn = (L/2)Fe(gn (r)dr (29a)
L B _dr 52

0“ Brgr arngTgrdu_Tﬁgr

dr
du
du=pgdr o

dr |

° T

Fig. 7 shows a smooth gravitational membrane extengignfor small 5/~0 in comparison to its
flat lengthdr, going parallel to the coordinate axas

This angle fegn(r)=0, it can be derived from the/rlmembrane deviation form, using
corresponding empirical gravity potential @lWeg=-GModr for free electron and
gravitational acceleratiogegr|(r), arising in the created non-parallel waveguide:

e(gn) (1) =Pegr) (NC%Loe= GMoe/r?, (if Begr =0), thus (30)

Pe(ar) (r) = (GModLod CI/r2 = Uoegn Rod/r?, or (31)

dEcgr(r) — as energy of the additionaD3nembrane extension could be accounted using
Oroegr(r) — additional extension of a very small and ailyi flat interval dr within initial
spherical layerdVaye=4xr?dr of radiusr and thicknesgdr around the free electron. This
volume extensionVeg layer () could be written as

OVe(gn) layer () = AViayer Ofe(gr) = 4712 ole(gr) , (32)

that expresses a tiny extension of the initiallgt fidb-membrane volumedViaye=4xr2dr
around free electron. The additional - extensi@iximembrane energy is the local gravity
energy of electron. Increment of additional enedy(r) of elastic extension of theD3
membrane (with a membrane’s bulk tenssemmempy IS

dEe(gn) () =030-membrdVoe(gn () >0, (33)
in the differential form, ir egy << dr, Or 6Voe(gn (r)<<4zrzdr and

o3p-membr (I)=o=const (34)
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It is the central point — the nature of the Eingtm geometrizatiorprinciple in our case — (if,

for example, thesp-memp=1), We manipulate mathematically with the potentialoaky with
corresponding geometrical structures — with thiely teviations from the flat vacuum state.
All classically behaving B-memebrane deviations and extensions must be veajl, sother
words theinitially flat, tensioned B-membrane must have enormously strong basic bulk
tensiono, but it is the perfect vacuum state with ttheminating minimal tension energy
densityEmin(membr) corresponding to the strictly flat, “empty” vacouThis minimal energy
density always dominates all tiny classicdlygical potentials, carrying an additional
(positive) extension energ§Ememor, SO Eminmembs>>0Ememb= 0Ee(gn)-

5Ee(gr) = G&Voe(gr) (r): o 5[’09(9;) 4ol = ¢ (1/2)ﬁze(gr) (I’)47TI’2C|I‘, (35)
and using (35), we derive
dEe(gr): 2r o Uzoe(grﬁzoedr/rz. (36)

The full integral extension gravity energy of etectEqg)is the I-space integral across the
non-flat3D-membrane area, thérdike deformed space volume, on the intefRgkr <co.

00

Ee(gr/ joo|:\>oed|5e(t91r) R oe(gn) oe
=] _2zoUz Re (Ur)/dr, and finally, (37)

Ee(gn = 276U%pe(grRoe = mo G2h2/ 2C° Rye, (38)

if we substitute the (27a), beildJoegn =Gh/2C3R,¢ into the (37) The derivedEe ) has two
impressive results:

(a) The potential gravity energy of electron comah fundamental constants: the new one

— the bulk elasticity of our substantial spatialnmbeanes, the Newton’s gravity const&t
the light speedC=C,, the quantum Planck’s constamtand the fundamental hyper-length
constant — the3-waveguide thickneds,e=A* e compton

(b) Classically unavoidable physical singularitegndless gravity or electrostatic energy of
electron, arising in the traditional (the melike) elementary particle paradigm, totally
disappear in our case.

Historical remark: Isaac Newton wrote in his famous letter to Bentl&jhat one body may
act upon another at a distance through a vacuuhoutithe mediation of anything else, by
and through which their action and force may bevegad from one another, is to me so great
an absurdity that, | believe, no man who has idogbphic matters a competent faculty of
thinking could ever fall into it." (Newton 1693Me intuitively used the idea of spatial
“mediation” and a phenomenon of motion to expldie brigin of various forces acting on
bodies, but in the case of gravity, he was unablienigine the motion that produces the force
of gravity (in those times, without the etedynamics, etc.). The Newtonian ideas of
“mediation” and “motion” and the Einsteinian geetrical idea of the Euclidean “space
deformation” are deeply united in our concept & Waveguided gravity - this is exactly the
Newton-like conceptualCs;-motion (the waveguide-confinedDémass particleL-vibration,
causing Einsteinian space deformation). It had\eetonian dynamical inertial mass and two
hyper-symmetrical (+/-) gravity “charges” for tiparticle and antiparticle correspondingly
together with the waveguided wave-dynamics of degbe and the resulting Kaluza cyclical
condition. The described above “waveguided physgathesis”, realizing organically arising
gravity laws, shows extremely penetrating intuitadrtwo great genii (Newton and Einstein)



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.49v. 110

many years ago — their enormous ability to feel“thdy” aspects of physical nature without
a huge body of information about it.

Note 1. Feynman wrote once: “It is important to realibattin physics today, we have no
knowledge what energy is” (Feynman 1966, V1). Newgcedicted that motion is a source of
gravity forces; here the confined-waveguided mobenomes the physically universal source
of physical laws — as motion @-light-like quasiparticles (predicted by Newton ardused

in the quantum concept of photon by Einstein).sThonstop motion becomes the basic -
paradoxically - dynamical source of the rest mésalfiand immediately explains its so huge
energyE=MC>.

Note 2: The basic physical gravitational parameter is itiembrane deviating hyperforce,
equal to thet gravity “hyperchargesfrqe in relativistic electron and positron holes. This
hyperforce could be derived using a simplifie@ve-reflection. The orthogonal electron
momentumPee iS constantPH,e=MoCs and it is periodically reflected into the opposite
direction (by the total periodical electron wavé@eetion in the same [3-waveguide) as the
Pooe= MoeCs  in the doubled-relativistic electron-loop r fahe doubled time period
AT=2(2L,dC4c0s60)=8L,/Cs. The resulting orthogonal wave pressuffeqe is surprisingly
enormous for the so tiny relativistic inertial resass of electroM* ,e=2Moe:

fDoe:APDoe 14T = 2[2MoC] /[8Lod C]= M* ,{C%+8A Ld compton =20,8 kg (1) (39)
The geometrodynamical nature of the elementary electrostatic charge of electron

Now we connect very smooth gravity deformatiais) //(-1/r) (Fig, 6), described above,
with corresponding simultaneous polarizatiomside eachd-/e+) vacuum “atom” around
electron (positron-hole) under the oppositely actinavitational/antigravitational forces
Fegn(r)=+ ggr(r)M* =+ B(r)C¥L,e for electron, and the same opposite force

Fer(gr)(r):—ggr(r)M*c,.s_:—,B(r)CZ/LOe for positron in €&-/e+) vacuum cells respectively (Fig. 8).

The e-cells, filling the presumably endless glob&)-#ultiverse, buildL-endless periodical-
Loesegmentede~/e+) tubes — hyper-“polymers” (Fig. 4.3 ¢’). Theells themselves cannot
be destroyed — any two-adjusted and couplea (; e+1) - cells can be only decoupled via
reciprocal #r=2R,. and -4r=2R,. -displacement along their D3waveguide (without
destroying of other existing and the decodipleacuum e-cells), with creation of two
corresponding- ande; holes, (Fig. 4.3 d, e). Other words — the full ditsirof the e-cells in
the liquid quantum vacuum is always constant. &hele looks as a stable elementary inter-
space, arising between densely packed (but gligtilfted) e-cells, easy possible in the
superfluid vacuum medium. The so createtole is very stable, since it realizes a bolt
jamming mechanism, holding stability of theowsed e-hole and holding its non-local
potentials (Fig. 8). The=-hole /antie-hole annihilation is well possible, sincee tibolt
jamming can be destroyed by the opposite antijaoftming, relaxing the middle adjusting
3D-membrane and eliminating the vacuum polarizatioasd these two e-holes
simultaneously. The electrostatic and dyavstraining-energy of the fully flattened
membranes is transformed into two gamma quantanum after annihilationre- and e,
particles. It is natural to assumes that the vacwomposites &/e+) behave as common
stable atoms of liquid with the composite couplgergyEe-e+)coupling=2M* 0eC? Where the
fermionic dynamicak-cells themselves are very stable and cannot desapgince all levels
of underlying sliced vacuum mediums are “effectivetooled and have superfluid properties
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at the minimal energy levels. The hole/antiholeatioe needs outside (above) decoupling
er]ergyE(e-/e+)decoup'i_-E(e—/e+)coupling:ZM*oeCz-

L

2L0

Lo

-Lo

-2Lo

-3Lo

Fig. 8 shows schematically aD2cross-section of five coupleglwaveguides. Only the middle -
W, ,—waveguide contains an elementary “positron hotair materialelectron particle. Coupled
bosonic €-/et+) pairs fill all these adjacent waveguidesntaining equale-cells) and build
together sliced B-superfluids. The “positron hole” causes tiny nondl pressing-out (with tiny
local polarization shifts) of surrounding e-cellsjt only along théeW,—waveguide — since two
very strongly “horizontally” tensioned membrarMg andM; localize these shifts only along the

W,—waveguide. This relative shifts lead to lo¢aet/et) pairs polarizations and to resulting
symmetrical, reciprocal “electrostatic-hyperspdtib-corrugations, only along of two framing
membranedM, and M, realizing huge electrostatic potentials of elatt This means that the
electrostatic extension energy is accumulatedtdoca@xclusively along of two framing e-hole
membraneM, andM,. Other surrounding membrandd,( M,, M., andM.;), etc. are not affected
by this e-hole — are not corrugated and “don't fillectrostatic existence of our electron (e-hole i
the Wo—waveguide). Two symmetrical{coaxial) “bolt-like jamming”e-hole-locksin the middle
of the picture confine and keep enormous stabiftyhe whole e-cellular structure, surrounding
this e-hole. Only the samanti-lock (the positron antiparticle) can effectively destthg electron
e-hole-lock Hyperspatial contact of the lock and #uati-lock (electron and positron holes)
naturally realizes a reciprocal simultaneous “kfiagkthese locks, as “fighting fire with anti-
fire”. This “knack” eliminates both e-hole and etianle — they annihilate together with their tiny
*potentials andtcharges. This tiny polarization has spherical)¢¥lectrostatic” form, and is
globally distributed around the e-hole alotigg W—waveguide, realizes very stable, quasi-
classical, sufficiently non-local electrostatic @atial of electron.
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Our ideal - “atomistic” superfluid vacuum withougfdcts is totally hypersymmetric and has
the lowest vacuum energy state without membramésrmations above the minimal —flat
state. Zero vacuum energy density has very simplield meaning here, since all substation
membranesM, have always extremely strong constant tessiamd correspondingly
enormous “Zero-Zero” self-energy density, keepingirt perfect flatness. But this enormous
self-energy realizes and keeps the minimal — dgjuuin vacuum state, free of elementary
defects. It is totally out of our material physigarception and looks as a perfect “emptiness”.
The e-hole /e-antihole annihilation returns back the defectless vacuum state to it's the
minimal = “zero energy density” state with the baekd coupling - theg-/e+) Cooper-like
pair with liberation of theéEe-/e+)coupling=2M* 0éC? >0 in form of two massless gamma-quanta.
This means thae-cells in oure-cellular vacuum can be hypersymmetrically codpte
decoupled but they cannot disappear at all. Greadf the electron and positron pag- (
holek-antihole) is creation of two the opposite non-las@ace-deformations - potential fields
around these elementagrholes, accumulating always the positive shiety membrane
energy — always above the minimal vacuum state.

The coupling energyEe-e+)coupling CONSists almost of the doubleelectrostaticenergy of
electron Egee+)coupi=2M* 0C?%=2Ecey Namely this electrostatie-hole energy realizes
physically the effective dynamical energyedgeriay=M*0C? >0 and corresponding positive
effectiveinertial mass Mneria=M*0e>0 Of each elementamhole, being the same-positive
in all-parallel ®-waveguides. This energy is practically equalthe dynamical energy,
implanted into the corresponding inertial mags,. of the ecell. Physicist percepts only
elementary, massive vacuum defects and masslgsgiasiparticles (photons) in different
experiments, including the massive matter electrpnstons and massless photons, etc., and
sporadically arising virtual fermionic paies & e: in the vacuum superfluid tissue, e.g. with
the resulting Casimir effect.

The electrostatice-hole has its electrostatic char@&+e with the sign depending of its
waveguide’s numbew,: it is periodically negative for even numbdérs2n (and forn=0) and

it is positive for odd numbeis=2n+1); the corresponding gravity “charg®l* oegr=+M* oe(in)

of the same=-hole also has its periodically changing signsiipositive forn=0 and even
natural number&=2n and is negative for the odd2n+1). Thee-hole creates its electrostatic
potential U~1/r (plus a tiny energy part of/rlgravity potential) being [3-spatially
exponentially (~&r) spread as additionalD3membrane stretching from the energetically
minimal-flat stat (see below). This additional stheng potential energy dej=M*,eC? is
liberated (as doubled) after annihilation of thkole €-) ande-antihole €.) as two massless
y-quanta withZE,~2M*,¢C? with resulting substantial membranes flattening disappearing

of the previous electrostatic /r1potentials. This way is realized the law @fiergy
conservation in the system vacuum-matter-antimatiere the superfluid vacuum tissue
plays tremendously major physical-existential rélere we have kind of a condensed matter
physics analog, connected to endless quantityesftidal coupled e-cells, etc., which physical
behavior become unexpectedly very simple on thé&drvaand of the coherent low energy
physics, common in the condensed matter physics.

The geometrical sense of the electrostatic energy

The relatively enormous density of the electrostatiergy arises here as unexpectedly very

strong reciprocal verticalmembrane extensions like/~ and like”\g , caused by the-

shifted coupled €/e+) pairs under the smooth gravitationdr Heviance of the dividing
membrane (Fig. 6e,d; 8). We associate the smoathtgtional component (d) of the middle
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membrane stretching-deformation with the gravitgregy Ee(gr) of the free electron. These —

much more stronger reciprocal membrane tensiphs , U\y are caused by very small
reciprocalr-shifts - polarizations inside the-{/e+) cells and are associated with the arising
electrostatic vacuum enerd e of the same free electroe-fole), arising in all surrounding
(e-/e+) vacuum atoms via their positional asymme(polarization) — equal to the
corresponding local spatial symmetry break in vatatioms without their decoupling!

The local membrane extensi@ngg, (r) for free electron is connected with its deviasion
oL(r) from the initial flat form. It could beonsider independently for the smooth 1
membrane deviationJeg(r)= —(GMododC?/r — for the smooth gravitational straining

Oroegry and for the reciprocafy /B deviations — the corresponding electrostatic stigin

Oreeely We can acquire the enormous relatiefeyfEegry between these two membrane
extensions, if we assume that:

(a) The smooth gravitational potentldlg)(X)/L/r of electron will provide polarizations of
the E-/e+) vacuum pairs around of tleshole forr > R, that means-reciprocal coaxial
shifts between the coupled ande, companions in each coupled pair, filling our vacgum

(b) It causes very strong reciprocalial 5/" membrane extensions inside each polarized
(e—/e+) cell around the-hole (Fig. 6€;8);

(c) The Ryeperiodical cellular /Y membrane extensionB e Must be distantly reduced

as 1r2, as is reduced the polarizing reciprocal grawotsl Newton-like force, described
above

9(r)= + dUg(gn (r)/dr LA 1r2, (40)
providing the distantly-1/r2 reduced-polarization of thed-/e+) pairs (see Fig. 8).

(d) We propose also that very narrow sphericall dietiveen polarized electron and positron
spheres in theef/e+) pair provides physically rather unusual condisiononnected with
very strong additional extension of the dividingmi®ane, literally being stacked in these
hypercylindrical shells. Our naive assumption metas this extension is comparable to
the maximal gravitational electron immersibheg) mentioned above; this maximal
extension arises if the polarized-(e+) pair is placed very near to the “free*hole,
causing thed-/e+) “atoms” polarization and very strong local memi&'s L-extensions

0 /s : L \D . Naively thinking, the shell-stacked dividing merabe could be stepwise
extended by additional fluctuating reciprocalckes to the maximal valuBgeg) near
=Roe.

The localmaximal electrostatic extensiodireel nearr=Rqe around thee-hole consists of 2
identical quasi-orthogonallL-intervalsuar=[Uoegn] and uc=Ueegn! for each €-/e+) pair
cell (see Fig. 9b). But we must also take in aotaoughly the same additional straining
interval ug~0Uee grf, arising between all neighboring«e+) atoms,if they are placed very
closelyto each other (what is natural for the-fe+) liquid medium) in our B-space along
the D-radiusr. (Fig. 9b).
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Fig. 9ashows the full vertical-strainingor.e;~3Uoe(q for the €—/e+) cell, nearest to the-hole.

Fig. 9a* shows the electrostatic membrane straining for (@aée+) vacuum cell, for very small
[ oa (since ¥),e<<2R,) and correspondingly keepinde ~1/r —like electrostatic straining
electron potential, realizing in one of two symnualy deformed membrandd, or M_;.

Fig. 9b shows electrostatic-polarizations for the nearest—{et+) vacuum cells, placing along

near to the electron hole in tAM, waveguide, creating very the strong vertical memésa
straining ab=cd=da for each vacuum cell, providing here enormalectrostatic-straining
potential energy, comparably to the smooth grasitgining potential energyl/r of the same
membraneM, andM_;around the electron hole.

We could (imaginary) unfold thesadial ] NH membrane [UoegnH DUoegnH DJoegn)-
extensions, related to eack-{e+) pair (Fig. 10a), into the smooth elements, baddnow
imaginary smoothed common electrostatic poteritiattion U ¢e)//keelfr (see Fig. 9a*).
This imaginary smooth functionUgey has its local (also very small) angle
B(N)ee=dUee(r)/dr=0, and it is changed #r)een/1/r2. We have hergma{(r=Ro0= Boe and
thus, A(r)een =foeiR%dr?. Thepfoe can be derived from similar geometrical reasongéer0,
as the derived above equatidmg=(1/2)f%qgr(r)dr, wherepZen (r) L1/ 12.

Or e(emax= 3Uoe(gnd = (1/2) 2 e(emax2Roe = 2 e(elymaxRoe (41)

from the (43) we derivfemax

P2 eeymax=30Uoe(grd/ Roe , Nearr=Ree and (42)
B(Neen= VI( 30Ue(gnd /Roe) (R%e/ 12)] (43)

and electrostatic extensionel (r) will be here

O ey (1) = (U2)B(r) eendr = (1/2)[(80oe(gnI /Rog) Rioe /r]dr (44)

The derived here resulting local electrostatic @sien Jreei(r) goes in all directions around

spherical layer with radiuR,. for each é-/e+) pair and so, we must take into account the
spherical-layered forms of the corresponding memdbextensions. Walls of oue_j and &)
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hyper-cylindersR,e could have a minimally small thickness, it cannettbinner as theRy,,
since these walls are constructed from theesponding muonic vacuum “mini-atoms”,
(coming from the second leptonic generation)rgliour waveguidesBFvolumes with the

dense, quasi-continual fine-graineg—{t+) quantum liquid... (see our fractal vacuum
concept above). It is naturally to propose that thi@imal (cutoff) thicknes®leywai=dmin IS

exactly thedewalm2Ro, Thus, the electron/positron orthogonal remipk extensions are
distributed in each polarize@/e+) pair alongtwo thin 3D-spherical layers, each with the
proximally volumedVy=47R%2R,, sinceR,e>>R,, with summary double volume

2Vo=2(471R%2Ry) (45)

The whole space “micro-box”, containing an electpmsitron pair is approximately cubic
(2R,)? volumeV(eje+)=V 4, containing theR,e sphere

Vie-er=Vg =(2Roe)? (46)

In the right integral account we must use the mamdrextension, averaging on the full
approximately cubice-/e+) micro-volumeVs=(2R,)3, containing these extended spherical
layers, i.e. we must use averaging multiplicand

2N,/ Vg=21Ro,/Roe, (47)
thus, the local extensiainer) will be rewritten for the cubive=(2R,)3 cell as the

I egel) (1)~ 27(Ro/Roe) (1/2)[(80U e gr I Roe) Roe /1] dr, OF (48)
O eeny (r) = 37 (OUoe(grnfRoy Reoe / r)dr (49)

Now we form spherical layerz## around the free charged electron and multiplth
membrane bulk tensioa will derive differential form of the extension merabe energy

dEe(en (r):
dEs(el= 00T e(e(r)4ar® or , using (49) we derive (50)
dEe(e|): 3ro (Der(gr)DRo'u Rzoe/ r4) 47Tr2dl' =127%2¢ (DUOB(QI’)DRO/J Rzoe/rz)dr (51)

and then it is easy to write the final integralnipralso integrating, as in the case of gravity
extension energy, for the intenle<r <o

Ee(el):.[OORoe 12720 (Uoe@n) oy 2oe ’

R R /r)dror (52)
Ee(e|): 127T2U|:|U09(gr)|:|RoluRzoe IOORoe(llrz)dr. (53)
Eeen= 127% U oe(gr[Rox Roe (54)

Thus, according the (38Fe(gr) = 210U%egrRoe, and we derive the desired raBgeyEe(gr)

Ee(e|)/ Ee(gr): 67TRO#/ er(gr): 67TRO# /(GW2C3%9): C h /7TM* oyM* oeG, (55)
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whereUoe(gmGh/2C3Rse, Roe= (2W3) (WATIM* o C) and Ry, =(2W3) (WATM* 4,C)

The numerical computation gives, (with some crugl@eximations, as e.g. the cubg-(e+)
micro-volumeV;=(2Ry¢)3, etc.) this huge numerical ratio:

(E e(el) emma/Ee(gneramma =F e(el)/Fegn= 5,5%10%, (56)

This means that we derive enough similar ratioh® e¢mpirical* ratioE*e(el) / E*e(gr) =

4,16%10%. We recall that electrostatie*eey and gravityF* o interactions between two
electrons have common classical relation

F* e(e|)/F* e(gr) = (e2/r247[£o)/(G M*Zoe/rz):U e(e|)/Ue(gr): hC / aM* oy M* oeG. (57)

The electron charge... is derived from the last equation:
(e947&)(GMZ,) =~ hC/ zM* o, M* oG, (58)
€% =~ 45NC M*oe / M* oy (59)

This means that the electron charge (or simultasigdhe opposite — positron charge) obtains
now its enough clear geometric-dynamical rgtwsupporting our periodical Multiverse
concept with the periodical foliated space-antispggmmetry, and the following “atomistic”
(e/e+) quantum vacuum concept. Electrons ariseedmwles (elementary defects), the
electrostatic charge and gravity mass of tibeole arises as sufficiently collective
phenomenon in superfluid vacuum medium. The elactiises via elementary microscopic,
symmetry breaking defect — a lateral positron “hofellowing the penetrative Diracian
terminology. Our matter particles look not as agually dominating local “quintessence in
emptiness” - on the contrary — they are very réirey defects in the enormously dense,
dominating grandiose Superfluid Ocean — wibhally “deceptive emptiness”, being an
omnipresent physical incognito under the hypersytnmver. Behind the enough important
charge nature arises something much more temptidgexiting — the Multiverse “hyper-
ripples”. This Multiverse is enormously dense, lugightless, Euclidean-like-flat, coherent
but invisible, very stable but penetrable withauttfon (as realized once Galileo Galilei and
Isaac Newton) — it behaves as a non-dissipativetqua superfluid, a kind of a “Heavenly
Helium” at low T — as the reincarnated old-one Ether, now integyatr physical laws and
myriads of physically identical worlds. Now it ass with the periodical quantum outfit, as
4D-“hyperether” of the 21 century.

Note 1: Using the cubicVy=(2R.)* packing approximation foref/e+) “atoms” gives
roughly similar numerical value forEdeyEeqr). This relatively good numerical
correspondence indicates that tlee/é+) vacuum “atoms” are indeed packed not as a very
dense solid crystal, but as a more flexible packisins of superfluid with a small flexible
free space between them, that allows this liquidtteam and to fill all possible forms. This
allows substation membranes to “brief” under grapitessure, etc. This means also that this
liquid has no torsion effects, common for a soldiya Transverse spin waves - quasiparticles
with photonic spinS=1 penetrate this superfluid medium, realiziogmmon physical
principle of causality, where all Feynman’s patingl @orresponding path integrals are self-
calculated and selected simultaneously. Thediad e-cellular vacuum works like as a
parallel, hyperspatial-speeded quantum super-computer.
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Note 2. The classical electron radit&=b=(2/3)R=(2/3)e2M*,C?2 was assumed for classical
electron electrostatic charge, being disteduton the spherdR . .sb with the full
electromagnetic mad¥oeelectromagn=M* 0eC? (S€€ Feynman, 1966, v.6, p. 306). It has its value
b=1,878&10"°m and is approximately equal to th®,2=2,15x10"°m, that is the muonic
wall thickness, building the sphericelcell surface (see Fig. 5.3). In this cdke full
membrane tension ener@y e for free electron (54) and corresponding enormoambrane
bulk tensionssp-mempcould be calculated from the equation below:

Ee(el): 127[20'3D—memero,u RoeDer(gr)D ~ M*oeC2 y (61)
03D-membr™ M*0eM* o, C?/37Gh2~ 2x10'% g s? cmi* (62)

This enormoussp-memprvalue explains common linearity of the basic cleesequations and
the superposition principle in physics. Feynmaoted, “nobody could create theory of
electricity”, in which the basic equatiai°U=-0 &, is understood “as a smoothed approach
to a more deep mechanism”. But, on the other htng,“leads to a wild absurd on the
unlimitedly small distances, which nobody yet coalwid” /U(r=0)= -/, (Id. p. 257). The
waveguided GAMMA / EMMA provide the+1/r potentials forms without singularities, both
for gravity (as the *“vertical’L-symmetry break, created by tlehole) and electrostatics
charges (as the following tiny symmetry breaksdasach&-/e+) vacuum cell, creating very
big reciprocal membrane stretching — local eletatas micro-potentials. They are located
only in two the nearest membranMp and M_;, framing “defected” waveguid&g
containing the e-hole (Fig. 8). So, the electrastahole energy is located strictly on two the
nearest framing membranes aroundetile, but its gravity potential involves corresdomy
very thinLy_; andLo; bulks thickness of two the nearest surrounding wamesW_; and
W;. The 3D-membrane tension and its tension energgitjeare enormously huge, as it was
shown above. It is natural to assume that all otteereguidesW,, in the multi-waveguide’s
hyperspace (with natural waveguide numbers—1 andn > 1) are much less affected by the
e-hole in theWg —waveguide. Two the nearest membraMgsand M-, are electrostatically
and gravitationally 1/r-deformed, but otherrgh@l membranesM, (with all natural
membrane numbers<nl, ™0) keep their flatness. This means that th&kness
Loe=Lon=constantis constant for all mentioned above waveguilé¥, (with natural all
waveguide numbers < -1 andn > 1), except only three waveguided[;, Wo, Wy], as if
the e-hole in theWy -waveguide does not exist for the otmeSubuniverses. These simple
and natural hyperspatial (electrostatic & @ngv fields-“shielding” phenomena manage
electrodynamical and gravitational interactionstween matter, antimatter and DM in
physically equal Subuniverses being integrativhenperiodical Multiverse. This explains the
“dark” DM&DE mysteries without new elementary paltis and fields (see chapters below).

PERIODICAL SINGULARITYLESS BLACK HOLES IN THE MULTI VERSE

The multilayered waveguide hyperspace concept gavesvel Multilayered Waveguide’s
Black Hole (MWBH) phenomenon, absolutely freé singularities, but with the same
Schwarzschild radius as it is in the GR of Eimstdt is not so surprising, since the SR is
based indirectly, as we could show above, on the-ththe flat ®-waveguide’s space the
4D-Euclidean spacand the GR is a small deformation of its flat shessociated with the
non-Euclidean-like geometrizated gravity. Our deéifom of the Black Hole (BH) is very
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simple and natural for the Multiverse: The MWBHsas as a local “collapse” of the initial
middle waveguiddNg thicknessl e to zero, inside the MWBH. Roughly speaking, WNg -
waveguide area must contain a critical quantityel@mentary matter particles (elementary
holes=elementary defects), (Fig. 10a), creatintapsek of theL ethickness to zero under an
enormous reciprocal pressure of defectlessuwrac cells, always existing around the

waveguidéWy and located in the nearest waveguits andW,, (Fig. 10b).

The maximally possible symmetrical deviatiooisthe membraneM.; and Mo, framing the
waveguideWyg is doe(gy(r)= —Loe/ 2 for theMg membrane andLqe(r)=Lod/2 for theM-4

membrane, correspondingly (see Fig. 10b).this case they contact to each other and
consolidate- build a topologically new - exactly equilibriuffat membrane-ball inside the
MWBH. Our MWBH works as a restless vacuum “tragiXhauster, attracting and killing
“defected” elementary matter holes around. It lotks a kind of a topological defect in the
initially quasiflat periodical waveguide’sD4structure, acting proximally as a stable and
properly=1/r gravitating masMwws+ The MWBH creates a local topological “hole” ireth
W, waveguide and the consolidation of the normallictyr divided framing membraneM-,
andMp realizes usually impossible local flat “bridge”daect contact between two normally
strictly separated waveguid®.; and W;. The MWBH looks like a stable, gravitating
“scar” on the healthy body of our multilayered okl vacuum structure.

We derive the MWBH Schwarzschild-like radius if wennect our soft waveguide’s gravity
potential equation (8) and proximally the wgwiee’s Newtonian gravity potential (12)
arising as the deformed3membranes, into the equation (30) usfhg(r)= Lod 2:

Aoegr(N) 2 d—oe(gr)(F{%chw.MWBl):|— oel 2 (63)

Our gravity equation, connecting deviati@hgy (r) with a Quasi-Newtonian (#) gravity
potential (whereG is the Newtonian gravity constant ail is spherical gravity mass), is
following:

Ugr(r)= - GMIr = — Agr(r)C¥Loe, (64)
and under the MWBH condition (63) it is now

= GMwwen / Rschw.mweH=" (l— oe /2) CLoe = —C?/2, (65)

Rschw.mwer= Rschw.er=2GMywen /C2 (66)

We have derived exactly the same BH-Schwarzschddis as in the General Relativity (GR)
of Einstein! In the theory of GR, a black hole abekist of any mass, as it is assumed for the
point-like mass particle (with practically éess point mass density — with a common
classical GR-singularity in the center). Our quzedi elementary mass particle concept avoids
the GR-singularity — the point-like mass density &élme proposed above MWBH also cannot
have singularities in the quasi-crystalloidripdical waveguide’'s hyperspace, since the
Ag(r) newer can be deeper theflod2, so| dg(r)<Lod2 and it is the lowest gravity
potentialU(r<Rschw)=C?/2 = constant, ever possibleside all possible MWBH.

We would like toestimatethis singularity-less MWBH (as a collapse of thatcal waveguide
Wy and consolidation of its framing membrarMs; and M), using aneutron star- the
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densest bulk matter known in Nature. Neutretars have overall densities near
Oheu=10'+10"%kg/m®, comparable with the approximate huge silgnof an atomic
nucleus of 3x18kg/m* (North 1995, etc.). It is known that if the stacamulates matter at
nuclear density and all stellar energy sourcesexteusted, it would fall within its own
Schwarzschild radius and would bstallar black hole The maximum mass of a neutron star
is not well known, but is believed to be about Basmasses. There are no known processes
that can produce BHs with mass less than a fewstiime mass of the SurM,=2x10° kg).
The smallest known black hole was recently disceddry N. Shaposhnikov and L. Titarchuk
in NASA, it has the mass of 3.8 solar masses aaddthmeter of onl\Dg=2.4x10m, i.e.

Rer=D/2=1,2x10m, (Lovett, 2008). This tiny MWBH could be desaibnaturally as a
baby-MWBH, aroused from the neutron star with theximally possible mass and with the
same average densif¥eursar 1hiS proximal density could be roughly calcuthteising a

volumeVeay=(4/3)771R%y of this black hole, accounted for its radRigi=1,2x1dm:
Oheutrsta™ 3.8MsufVar = 3.8x2x10%g /(4/3) 77(1.2x10m)3 = 10" *kg/m3 (67)
This neutron star densitgheur stariS Near 18kg/m? and the estimated above average density

of the very small BH ever fond are quite the sakive. derive from the (66) practically the
same Schwarzschild radius, corresponding to the M\Wgh 3.8 solar masses:

Rschwmwei= 2GMuwen /C2 = 2G/3.82x10%g/C2 =1.12x10m (68)

Neutron stars with mass 1.5Mgyn #3.8Msy, are “pregnant” with hidden black holes

Simple analysis of the Newton-like gravity potehttha proximally homogenous neutron star
shows gravity potentialtl,s inside it (6r<R,g9 as a parabolic functiobl,s~+r2 and outside

the star (>R, it is usual Newtonian potentibl,s~ —1/r:

Und0<r<R19= GMndr)/r +U one= G(4/3) 773 0nd +U gns = G(4/3) 7120hs +U ons (68a)
Undr>Rnd= — G (4/3) TR Ons It (68b)
These potentials functions are equal on the starface withr = Rs

G(4/3) TR3150hs U ons= — G(4/3) TRZghs , 2 Uons — 2G(4/3) TR%g0hs (68c)
From (68a) and (68c) we derive

UndO<r<Rnd= G(4/3) 712 0ns — 2G(4/3) TR%50hs = gr(1)C/Loe (68d)

The first-minimal point-like MWBH will arise insidéne neutron star ifl.gr(r)= — Lee/2 and
two symmetrical potential’s parabolas (Fig. 10bll sontactpointywith each other:

G(4/3) 112 s — 2G (4/3) TRgfohs = Agr(r)C¥lLoe= — C32 (68e)

This equation shows that the initial collapsingdiion A gr(r)= — Lee/ 2 is possible in the

single tangent point a0 in the equation (68d). For this case we deriveesgary mass of
the neutron star, creating the point-lilertbryoni¢ MWBH:
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R%:s with point BH- C2[4(4/3) pnsG] = 3CZ1670nsG (68f)

This gives the neutron star radiis8.9x10m and the corresponding neutron star mass
Mas. (pointwen) = 2.9x10%g = 1.5Mg,, With the created point-like embryo-MWBH with zero
Rschvim 0 and zero mas8lpoint mweH=0, (see Fig. 10b). This means that very small embike-|
MWBH are quite possible, but they arise only insad@duge & dense neutron stars centers.
They cannot exist independently without huge “psegmmother” - the matured neutron star.
We remember that ratio between the minimmpen MWBH and the Lyethickness is
Riopen)schw.miloe=10'm /107°m=10", so theRpen)-schw.mit>Lod/2, and therz-like, and the &
membranes deformations are extremely .tilty means that=0 is here very good
approximation and our basic equation for gravitgederationg=/C%L.e is quite correct for

all MWBH regions. It is interesting that the MWBHdks gravitationally as very thin massive
spherical surface, beintempty” inside - with the exactly flat inside gravity poteritia
Uinsite=—C?%/2=constant, the same for different MWBHSs. They faee of singularity for all
possible MWBHs masses! The full MWBH-mass is foilmdistributed on the R-surface of

its Schwarzschild radius. This analysis, togethéh the derived (67) and (68) equations,
shows that neutron star with the mag less when 18ls,, cannot contain hidden black hole
inside (Fig. 10a). Neutron stars with mass in titerval 1.%syn< Mps< 3.8Mgyn containthe
hidden MWBHSsstarting from the zero MWBH radilRuwe=0, for correspondingly critical
neutron star radiuR,s = 8.9x10m, (see Fig. 10b), growing to thmaximal hidden MWBH

radius Rywsn =1.12x10m, with transition to theninimal open MWBHith this radius (Fig.
10d).

The neutron matter (holes) totally disappear betwbe collapsed membranes and instead is
created the minimal open MWBH without liquid neutrshell, if Mywsn > 3.8Msun (Fig.
10d,e). This analysis shows unexpectedly simple ratiter new structural features of the
neutron stars and black holes, being fantasticuangncognito before.

Astronomers have found the most massive neutrarnystaneasured — one nearly twice the
mass of our sun (Choi 2010). This discovery indisahat these stellar remnants really are
made mostly of neutrons, but neutron stars withnitasses 1Msn < Mp< 3.8Mgn CcONtain
and mask “embryo” MWBHSs inside.

It has mas#,<=1.9Ms,, and so, we can say that it must have small “clog&#d'inside. This
mass value is inside our estimated - the maxinogkiple neutron star mas$s,<3,8Msun
sinceMps> 3.8Mgn assumed to be transformed into the smallest operBMWOur proximal
estimations are derived fQfheursar = 10%kg/m3 and this gives enough realistic maximal
neutron star mass about Bl

The MWBHs have surprisingly smooth gravity potelsti@anembranes deformations). It is
easy to see that the MWBHS, placed in the “darkteriawaveguidesW., and W> . the
nearest to our centrdlo waveguide, rapidly develop similarly centered, pardWBHSs in
these waveguides. This way could be created hypeodically prolonged and “darkly’-
gravitationally - “one-to-one” — interacting, velyng coupled dark.-MWBHSs-tubes. These
L-axially coupled Periodical MWBHs have a sufficlgnhew - the doubled waveguide’s
thickness R insider < Rschw WheredU/dr=0 and gravity field inside is zero (!), (see Fig.
10e,d). VirtualW.1-positron andWj-positron inside the Periodical MWBHs-tubes behave
exotically as particle and antiparticle to eacheotand are gravitationally confined inside
these MWBHSs-tubes. These periodical tubes contdimi@e-lighter periodical 2)-vacuum
with twice-lighter exotic electron- and positronkbs etc.
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Fig. 10(a) shows small spherical neutron star with two symitelty curved, but not contacting
framing membraneM.; andM,, realizing gravityU~1/r? inside of the star and~1/r outside the
star radius|dL ¢ (r)|<Loe /2 (no black hole inside);

Fig. 10(b) shows the minimal point-like hidden MWBH, & gr(r=0)= —L.J2 creating point-
like” membraneM.; andMg contact.

Fig. 10(c)shows bigger hidden MWBH inside of the neutron aiith O<Rs.«<R,s, cOntaining flat
potential areal<r<Rs.hv With the neutron matter shén<r<R,s around it.

Fig. 10(d)shows the minimal open MWBH, whé&t.,=R,s without the neutron matter shell.

Fig. 10(e)+10(d)show two coupled open MWBHSs, our (e) and “dark” MWEd), with the
double 2., waveguide thickness between thenm<iRscny
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These hyper-tubes work like a hyper-system, formisginal hyper-columns” what helps to
explain why ourWpg-Universe galaxies (with visible baryonic mattergrey developed so
quickly (being themselves too light for theirs rf@tion tempo). The samWo-MWBHS,
being shifted - placed in the nearest “antimatteat’eguidedW.; and Wy, will be repulsive
for the Wo-Universe — they will repulse oMWp-matter and could be named as White Holes
(MWWH). They also build the correspondinglyagtationally attractive - segment-to-
segment coupled hyper-“spinal columns” of Period®&/WHs

AW sWHHW Wt WoawitWawntWsawatWsywyt+... of antimatter on the contrary to the
gravitationally segment-to-segment coupled hyppmal columns” of the Black Holes
. *W_gsy+tW. 44+ W_251+WosytWapntWastWesnt.... The periodical hyper-spinal
column of the black holes repeals the periodicaeimspinal column of the white holes.

Notes: M. Begelman theoretically investigated a quite fampossibility of “seed” black
holes in super-massive stars, like our “closedWBHSs, arising inside of very compact
neutron stars. He calculated “how super-massiws stéght have formed, as well as masses
of their cores. These calculations allowed himdtineate their subsequent size and evolution,
including how they ultimately left behind "seed&abk holes (Begelman 2009).

Dark matter density in the galaxy centers

Recent measurements of dark matter (DM) densithengalaxy centers showed that it is
surprisingly constant — it does not grow to theagglcenter, as it must be, according to the
Newtonian gravity low (Gentile, et al 2009). Wewase that the Newton low is exact only if:
(a) The membranes deviatiods, arevery smalldL,<<L,, and, correspondingly,

(b) DifferencedLo,=Lo(e-) — Lo(e:) between two waveguides thickndsge-) for electron
waveguidéWyp and corresponding thicknekg(e:) for the adjusting positron waveguides

W_; andW; is enough small (that corresponds to relativelywenall usual matter density).

From this point of view gravity potential in veryassive galactic centers could deviate from
the Newtonian curves and become more smoothed the Newtonian one. Growing
resistance of the-cells of vacuum medium, filling waveguides, coultlise this smoothness.
This could be the case in the galactic emnthaving increased waveguides thickness
asymmetry4L,. Our vacuum is proposed to be extremely demsellular layered medium,
divided by the elastic3-membranes. Each tirgtcell creates huge perpendiculapressure
Foi=MelC¥Loi= (hC/2L)/Loi=hC/2L2,. This enormous pressure is reduced to zero by the
same backpressure of e-cells in the adjacent waegyy and all membranes stay flat. This
reciprocal equilibrium pressure is equal for equaleguides thickness; it realizes the perfect
— totally flat — “empty” vacuum. If thesk,; thickness become different under the gravity
mass potential, their differencedl .., arising near very big gravitating masses, ereat
AFnii+1=Fo—Fmi-1asymmetry for the couplestcells-medium of the vacuum space, inducing
a resisting pressure, trying to equalize waveguttliekness. It works as a localigducted
negative mass densitigading to the local smoothing of the Newton gsapotential. So, this
resisting pressure will decrease the Newtonmmembrane /t-deviations (when these
deviations become too big) and this mechanismlead to the observed smoothed central
gravity potential areas, found by astronomers.

The same smoothing mechanism must be evergwire our periodical waveguided
hyperspace, where very deep gravity potentialsccanlse — in the super-massive galaxies.
Their central areas must have smoothed centraltgrpotentials without any singularities.
The surprising central galaxy potential flatten{@egntile, et al 2009) is supported also by the
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trivially flat gravity potentials inside the MWBHsJescribed above. Indeed, the MWBHSs
gravity does not follow the Newton’s gravity low alt — it is simply too radically smoothed -
flat over some too huge mass density (inside Rsgwmwe) dominating in the galactic

centers.

Black holes as positrons “factories”

The electron/positron vacuum is full of couplediigaled - virtual electron and positron pairs
and in the extremely strong gravity field of a Bdadole (BH) gravity could separate these
decoupled pairs and prevent their back coupling;esthe separated positrons gravitationally
are repulsed and are accelerated out and the ponding electron partners attract to the BH
and they charge the BH with the negative chargés plocess could destroy vacuum itself,
but very soon on the way of this distortion arisequasi-spherical electrostatic layer with
equilibrium between the oppositely acting paiag electrostatic and gravity fields, so
preventing the further gravitational decouplingloé coupled €-/e+)-atoms. Instability in the
growing BH and fluctuations, etc. permanently deisitee this spherical equilibrium and part
of the decoupled positrons is able to escape th€l®ihg for antiparticles a repulsing White
Hole (WH). These positrons cannot be anti-graotadlly accelerated till very high energies,
about 100 MeV, but it was detected experimentallthie cosmic rays. Much more stronger —
electrostatic acceleration of the high-energy pos# near BHs was proposed recently by
(Bambi, et al, 2009). The BH, accordingly this wdrktter absorbs heavy protons from
surrounding BH plasma than very light eleetro The positively charged BH’s surface
attracts virtual (decoupled) electrons bupuises electrostatically virtual (decoupled)
positrons outward from the positively chargB#i. We assume that the both repulsive
mechanisms (the WH-antigravity and the positive 8karging and exchanging - protons-
in/positrons-out) accumulate these repulsive aesr@nd are responsive for the recently
discovered massive positrons flow near centralsasoéaur Milky Way galaxy.

PERIODICAL HYPERSPATIAL, COAXIAL QUARK / ANTIQUARK L-TUBES

Electrone-hole, living in theWgp-waveguide, creates its elementary electrostaticgehby the
corresponding 4r e-e+))-polarizations of surroundinge{/e+)-atoms, described above. These
polarizations are caused exclusively by tHe){displacement oé-cells in theWp-layer. Two
surroundinge-cells layers in thaN.; and W; waveguides remain unbiased, and resulting
electrostatic membrane energy is localized onlyvem the nearest membranMs; and Mo,
framing theWp waveguide. Our positror-hole is assumed to be the saedole as for
electron, but being displaced into the neaMbky or W3 waveguide. This displacement
acquires the opposite-4re-/e+))-polarizations for electron and positron and thepgposite
polarizations can cancel each other, indeed ashevopposite electrostatic charges.

Why much more heavier proton with positive gravitgss creates the same elementamy (
anti-charge - with the opposite spatiatdi(e-e+)-polarizations, exactly neutralizing the
electron charge? We assume that the proposedeabvaveguided, “ effective”, globally
coherent é-/e+)-vacuum dictates and allows creation only fether stable massive
(waveguided)C4-particles, compatible to the elementary chargel@étron, if they are able to
minimize-eliminate electrostatic strengthens tbeé e-holes. We know the most stable
composite particles — protons, playing thider We assume they are constructed from
selective highemv,. harmonics in the sam&D-waveguides. They have thecell-like
hypercylindrical form withR,~R,¢/n and create a much bigger orthogohgbressurenFie,
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increasing electron Z —e+)-polarization-shifts exactly till its the opgte (A4ree)-
polarization state with resulting the opposite atarge of proton. We describe below our
heuristics waveguide’s quarks conceqtalitatively clarifying the —1/3+2(+2/3) triplet
electron-like +charge nature in thad()-proton composite. We assume existence of the
hyper-periodical, coaxial-doubled quarkisd-L,-tubes, periodically filing the whole
Multiverse (Fig. 11-1). Quarks, as also our magdectrons above, assumed to be a lochl
cellular exclusiorin these periodical, quarks-cellulag-quark tubes

The widely confirmed proton stability suppose®ll working confinement mechanism,
related to 3double tubes exclusionsealizing the proton quark-holesd,u, existing as
corresponding confinedjuark-cells defectsThe matter waveguides tripleW-1;Wo;W1]
must contain these thremtcells (as three holes-exclusions). Three commarkgucolors in
proton manifest simply 3 differergwaveguides, mentioned above, (Fig. 11(5)). Two ou
SM-symmetrical L,-shifted 7z mesons in the symmetric¥.; and W, waveguides and the
middle 7z meson in theWg waveguide realize totally broken elementary sedsei the
doubledL-quarkstubes (Fig. 11(10)). These matter meson-holes, living in th8W_.; and
W.:1 waveguides, have the same overlapping “dariéson-holes role, identical to the
neighbor dark baryons.

The miraclecolor forceof the QCD, confining these 3 quarks, here looks the universal
hyper-cylindrical bolt-mechanisndescribed for the electrogthole above. The color force
potential shows suddenly very simple - acled-bolt nature: you cannot divide two
symmetricald-tube-holes in proton, since they are stacked insidbe stable middle-tube -
are confined in the hypercylindrical frames of thider u-tube. These confined tubes can easy
reach their “asymptotical freedom” in the very ciadxo-position (very small distant between
the tubes axes, where the bolt-like “3-color forpgtential has its steady minimum, (where
the color interaction is reduced exactly to zefid)e so easily - “bag-like”- confined quarks
behave as if they are essentially free particleshe proton near the equilibrium coaxial
position (what was postulated by Bjorken (Bjork&69)).

Moriyasu writes: “No free colored quarks or gluomave been observed in experiments.
Gluon carries red and antired (two-color pictureglofons.” (Moriyasu 1984, p. 124). It is not
so difficult to understand if the underlying mudtieled vacuum tissue is performed and exists
as it is proposed here - it dictates what is alibweis not allowed in strictly synergistically
arranged excitations: the electron charge unit dates this coherent cellular space tissue -
no free quarks witlQe < 1, no free cluons, strictiyonfinedinside theg/q hypertubes.

Here they exist presumably as spin waves hyaersymmetric quark-antiquark spin-
excitations, arising without the/q hypertubes break. Indeed, gluons are chageles
theoretically massless and have sBw#l. Gluons could be described slightly differently
(quasi-mechanically) as phonons (bosons with §gih), confined inside the sphericalD3
layer” betweenu and d hypertubes on the DBmembrane, realizing proper Quantum
Chromodynamics (QCD) interactions between the oamgi quarks-hypertubes. We see some
gualitative correspondences between our periodical guade’'s (hyperspace/cellular)
vacuum structures, baryonic and dark baryonic magieing simple qualitative explanation
to the key physical questions (as confinemengrspktc.) in contemporary QCD.

It is significant that these periodical dadicoaxial quark/antiquark tubes (as perfect-
defectless quark/antiquark vacuum cells) behavedslayered fermions/antifermions. They
can be coupled into superfluid composites,aa€ooper-like coupled quarks/antiquarks.
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Figures (11.1-11.11)show qualitatively common SM quarks composites multi-waveguide’s
quark/antiquark vacuum defects in the proposeedfitjuark/antiquark vacuum tubes:

(1) ud andud-quark doubld_-tubes (a perfect quark vacuum) without elemendafects-exclusions;

(2) d/d—tubes with periodical exclusions-holes of thedesi andu elementary sub-tubes;

(3) u/utubes with exclusions-holes of the outsitiendd elementary sub-tubes;

(5) Our common matter SM-proton contains a colsrgsbleudu quark’s-holes composite with the
bolt-like confinement mechanism via “tube-in-tub&’,colored quarks manifest here 3 involved
adjusted waveguides in the tripl8W[ ey Wo(d-green; W1-rea] , @nd their quarks;

(4) Two symmetrical (mirror-like) dark SM-protonsntered in th&VW, andW_, waveguides (as our
SM matter proton in the waveguide tripl¥W[;;Wgo;W,], £shifted from theW, waveguide);

(6) Our repulsively gravitating SM-antiproton hagtieolored antiquark-holes and it is exact the (5)-
proton, “one step” X) shifted (here down) into theW[ay-antibiue; W-1(d-antigreenj Wou-antired)
waveguides triplet;

(7) Two symmetrically placed SM-neutrons, consgtaf 3 dud matter quarks-holes, placed in the
adjacent waveguides triplaM-2;W_1;Wy];

(8) Or it is placed symmetrically in th¥\o;W ;W] triplet. It is significant that the SM-neutrons are
the same “overlapping” neutrons also for @M baryons, centered in th, and W_,
waveguides;

(9) Our SM-antineutron-holes u dare centered in tiy waveguide with its repulsive gravity to our
proton, electron or neutron.

(10) Two our symmetrical 7&)=(u,d) mesons-holes in th&W.; and W, waveguides, and two the
nearest DM f#) mesons-holesg] shifted in theW_; andW3 waveguides.

(11) Our centeredrf)=(u,d meson-holes in thWy waveguide (antimeson to the neargst)€(u,d)
mesons) with twoK) shifted DM (7) mesons-holesgt] shifted in théeW., andW;, waveguides.
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These quarks/antiquarks condensate can behaveahiéka&lescribed above coupled-fe+)
Diracian-like condensate (at least in fireballshwfh energy nuclear collisions and as Cooper-
like neutron-neutron composites in dense and cawéedron stars, etc.).

Moriyasu writes: “Thus our understanding of thesty interaction is complicated by the fact
that the fundamental color charges and gauge femdshidden and their properties only can
be studied indirectly.” (Moriyasu 1984, p. 124)urdlan intellectual fate is miracle, since

being made of “dusty defects”, swimming in a perfeandetectable vacuum ocean, we are
limited to experience and investigate only simitaaterial defects; but natural intellectual

need in the complete-holistic physical understagginsh us beyond the world of a “defected
physics”. We are forced to create the holistic, stetent (monotheistic) physical theory,

which must paradoxically include untouchable, perigceanic “porcelain”, creating us and

patiently holding us alive (thanks the grawtyigravity symmetry, saving the porcelain

itself).

Note: The idea that a SNMmirror” sector (very much like our gravitationally attracting dark
clones of the SM- electrons, protons, etc. pagjchaight exist was proposed eatrlier, prior to
the advent of the SM of particle physice, (Lee and Yang 1956; Kobzarev, Okun,
Pomeranchuk 1966, etc.). “It is reasonable to ssppbat the dark matter particles, like the
proton and electron, will also have a good reaswrtHeir stability. On the other hand, we
also know that the standard model works very wigllere is no evidence for anything new
(except for neutrino masses). For examplecipion electroweak tests are all nicely
consistent with no new physics. A simple way toadtice dark matter candidates which are
naturally dark, stable, massive and don’'t modigndard model physics is to introduce a
mirror sector of particles and forces” (FoD07, p.2). Indeed, our periodical multi-
waveguide’s hyperspace naturally contains plentplofsically identicalL,-periodical, dark
SM-sectors, now with arising gravity mass symmetwth periodically “mirror” / “anti-
mirror components, where two the nearest SM-wawEguperform the matter/antimatter =
gravity/antigravity and the mirror “dark matter’cter (dark sectors) are placed periodically
as even or odd waveguides numbers.

THE SM-ANALOGIES IN CRYSTALS DEFECTS AND SUPERFLUID ES
A gauge theory of crystal dislocations

It is important to note that our cellular vacuurmcept and its elementary matter particles as
an elementary “cellular defects” in this (elastgfiaand frictionless) vacuum medium find a
lot of conceptual and formal mathematical supporta rather similar by the physical nature)
gauge theory of crystal dislocations, where wasalisred some basic, deep analogues with
the Maxwell electromagnetic theory, the Einsteiavijy theory and the SM Yang-Mills
gauge field theory. Thgauge theory of crystal dislocatiomgs historically formulated as a
3-dimensional translation gauge theory in analogy g@vity (e.g. Kleinert, 1983, 1989,
Kroner, 1996. This theory was essentially eleped, considering thelastoplasticity of
crystals and could show very close analogy withMephysics. Elasticity of the membranes
in our waveguide’s vacuum and correspondirgdd$’ concepts are also very important
conditions in our waveguided physics. Importantigitithe elastoplastic material plays in the
theories of defects in crystals a role of a kindaofanisotropic “ether” for the defectsn
direct analogy to oue-cellular vacuum. It is interesting that in the dhes of defects in
crystals arise the “elastoplastic” Yang-Mills tygauge field equations and Euler-Lagrange
eguations, which can be interpreted as equilibraquations. Indeed, due to the nonlinear
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geometrical character of elastoplasticity, thedfiejuations are nonlinear partial differential
equations (Lazar 2000, 2009, 2010).

Condensed superfluid matter as an “empty” vacuum space

Here we follow Laughlin & Pines (2000), and VoloyR003) guidelines. According to the
anti-GUT analogy, (Hu 1996; Padmanabhan 1999; UaughPines 2000) “properties of our
world such as gravitation, gauge fields, elementduiyal fermions, etc.., all arise in the low
energy corner as low energy soft modes of the UyidgrPlanck condensed matter” (Volovik
2003 p.7). “It is assumed that the quantum vacutitheo Standard Model is also a fermionic
system, since the bosonic modes are the secondangities, which are the collective modes
of this vacuum.” (Id. p. 5). Indeed, “In the limit- O the superfluid 3HeA gradually acquires
from nothing almost all the symmetries which weowntoday in high energy physics: (an
analogy of Lorentz invariance, local gauge invatggrelements of general covariance, etc.”
“The quasiparticles and collective bosons @& the homogeneous ground state of
condensed matter as an empty space a vacuum Beyeld not scatter on atoms comprising
this vacuum state: quasiparticles move in a quarigund or in a crystal without friction just
as particles move in empty space”. “The dynamicthefzero modes is described within what
we now call 'the effective theory' ”. (Id. p. 3)[His quantum field remains the effective field
which is applicable only in the long wave-lengtimiti, and does not give detailed information
on the real quantum structure of the underlyingtaty(except for its symmetry class). (Id. p.
7). “One of the most important consequences of syometry breaking is the existence of
topological defects in both systems. Cosmic strimysnopoles, domain walls and solitons,
etc., have their counterparts in condensed matiemely, quantized vortices, hedgehogs,
domain walls and solitons, etc.” (Id. p. 3).

The “ultimate goal” is to reveal the still unknown structure of the superfluid ether

“Its physical structure on a 'microscopic’ tranaffekian scale remain unknown, but from
topological properties of elementary particles led Standard Model one might suspect that
the quantum vacuum belongs to the same universadhss as 3He-A. More exactly, to
reproduceall the bosons and fermions of the Standard Mdblt the effective gravity still
remains a caricature of the Einstein theory. (Ju. 8 8). We remember that great creators of
the classical gravity theory Newton and later Emstwere also uncomfortable with the
notion of "action at a distance" and practicallyamtekind of paradigm of continual vacuum-
medium, transmitting gravity interactions (Newtd®938, Einstein 1920).

Notes. This analogue supports our superfluid frictionlgasuum architecture, consisting of
the hypersymmetric-condensed electron/positronstiudmenposites; quark/antiquark doubled-
coaxial tubes composites, etc. — the quantizedgieal hypercylindrical vortexes. We even
don’t need to care about our quasi-particles plsysi@dt must surely contain the SM complex
with its U(1)xSW2)xSW3) symmetry, being quantum Fermi-liquid on all wam levels! It
must contain and explain also the basic leptomigilfes’ phenomena and weak interaction,
arising between these levels (being out of disomssn present work). So-called spinons
“carrying electrical spin” (Id. p. 149) and holoifslave” bosons, carrying its electrical
charge) find their analogies in our mass/chargeept Volovik (Id., p. 18) supposes that the
hypothetical quantum vacuum consists “of some discelements — bare particles — whose
number is conserved”. These conserved “bare pasticre identicaé-cells in our superfluid
vacuum, filling the Multiverse, building vergtrongly coupled g-/e+) pairs, very well
conserved at low temperature, that keeps glol§a) gauge invariance in the-fe+) vacuum
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and keeps &(1) gauge invariance together with a l084K2)xSU3) symmetry for all other
guantum vacuum levels, based oG-quasiparticles, confined in oubD3waveguides .

The paradigm of the non-gravitating superfluid vacuum

Einstein claimed some essential physical prggeerfor this hypothetical ether (Einstein,
1920):

(a) It must be a non-pondermotor = non-gravitatireglia,

(b) The corresponding sound-light waves in this imedust be transverse (as the transverse
light waves) and, thus "must be of the nature sxlal body".

In his times Einstein could not take in considemata new promising ether analogy with
superfluid, where the “transverse light waves® natural (Volovik 2003), as also the
corresponding, nowmon-gravitating quantum-liquid-like €—/e+) vacuum structure (Gribov
1999, 2003, 2005, 2007, 2009). Volovik writé¥he paradigm of the non-gravitating
equilibrium vacuum, which is easily derived condensed matter when we know the
microscopic trans-Planckian' physics, can besitered as one of the postulates of the
effective phenomenological theory of general reigt This principle cannot be derived
within the effective theory. It can follow only dim the still unknown fundamental level”
(Volovik 2003, p.8). He concludes, that we neegarfect’ quantum liquid“where in the
low-energy corner the symmetries become exactvery high precision as we observe today
in our Universe, whereEi grentz» Ecutoft” (Id. p. 463), but “such quantities as atoms e t
vacuum and the related chemical potential are notvk by an inner observer who uses the
effective theory” (Id. p. 465). He recalls that theheme of the emergent phenomena “is not
complete: quantum mechanics is still fundamentak the only ingredient which does not
emerge in condensed matter.” (Id. p. 468).

Anderson, Laughlin and Pines suppose that all “éuneintal” physical laws are emergent, as
it is, for example, in superconductivity and supedity, resulting of a many-body interaction
at low temperature. These laws emerge out of ayrbady interaction and will simply
disappear if one tries to take it apart to a sfgirticle level (Anderson 1972, Laughlin&
Pines 2000).

Notes. Why the fundamental microscopic level of the noavifating atomistic vacuum *“is
still unknown”? (Volovik 2003, p. 8). The answeesns to be very simple - this medium-like
vacuum was practically impossible to realize adl time without the here proposed periodical
3D-waveguided patrticle/antiparticle concept, whabwai existence of the composite scalar
(e-/e+) bosons with the summary zero gravity mass. Alleo necessary features of the
realizable now vacuum’s medium — as non-dissipdiiated superfluids, etc. — are not so
problematic after this basic conceptual correc{@nbov 1999, 2005). It is clear that without
the +Mgy, hypersymmetry there was no way to create this oatpic fundamental level,
being at the same time non-gravitating & esggmmetric - with zero vacuum energy
(friendly with the SM and being now organically oacted to the Newton-Einstetgravity).
The necessary “non-pondermotor” postulate by Eingte exactly “at home” in our multi-
waveguided vacuum - it is the straight resofl the underlyingtspace-symmetry and
immediately arising antigravity.

Michio Kaku once noted: "Even the powerful gaugmsetries of Yang-Mills theory and the
general covariance of Einstein equations are iseffit to yield a finite quantum theory of
gravity" (Kaku 1999, p.4). The proposed-8vavegude’s hyperspace creates and unifies the
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SR, QM and GR asimultaneously emergeanh this level. Quantum mechanics with waves of
de Broglie also is emergent. Here we find basicsgakssical stones, unifying gravity with
the (now periodical-hyperspatial) SM, where oy elementary particles and even so
monstrous black holes have no common classicalikiriies (see below).

THE UNITED DE/DM COSMOLOGY WITH THE PERIODICAL My, SYMMETRY
The large-scale cosmology with Mg, symmetry in the Multiverse

The +Mg-neutral matter-antimatter cosmological paradig@ribov 1999, 2003, 2005;
Ripalda 2001) provides a quite universal and singaleition for the most fundamental and
mysterious cosmological problems named lHwizon Problem the Flatness Problemthe
Repulsive Dark Energy Problenthe Accelerating Expansion Problenthe large-scale
Bubble-like Structure ProblenWe can solve these problems simultaneously ike&p our
fundamental background condition - the zemcwum energy, generic for the hyper-
symmetric vacuum — and suppose the full exwadion of the large scakeM baryon-
antibaryons mattesymmetryi.e.

>(+M gr(baryonic)™ IVlgr(antibaryonic): > Mgr=0, (69)

across the whole evolution of our matter - Univels®ng an organic, indivisible part of the
periodical matter-antimatter Multiverse. Theepulsive - counterpart-Mgantibaryonic)
functions quite similar to the hypotheticabsmic “quintessence” medium, proposed in
(Caldwell, et al 1998), needed for the flatly Muéiise: our repulsive-My,) antimatter (DE)
and DM matter plus dark matter also are had equally-dynamically, they develop
fluctuations, co-participate in the microwave backond anisotropy, etc. Crucial here is that
our cosmological paradigm of the hyper-periodiGabé-scaletMgy-neutrality is not some
kind of isolated hypothesis, rescuing physics hubhds fundamental genetic roots in the
hypersymmetric microscopic quantum vacuum structemnpatible with the periodically
“cloned” hypersymmetrical SM- and underlying classiphysics. TheMg, in the periodical
matter and antimatter Multiverse (see Figa,b®) is connected with the significantly
improved EinsteiniantMg, gravity concept and with arising here overall dioify — the
Cooper-composed QED-supersymmetry - zero vacuunggrtensity, keeping the compact
SM elementary fermions family intact), (Gribov 20@805).

Resent, very fine astronomical observations shastehg evidences not only for very large-
scale cosmic antigravity (Perlmutter, et al 19%Rj, it was fond also the astronomically short
distance antigravity evidences at aboub 2Mps, existing around some galaxies groups
(Chernin, et al 2009). The “local antigravity” stesl observed matter flows around galaxies
clusters, starting from the centered attractionezlows-in) with some radiusd®yraciive t0 @
neutral zoneRneurar Without gravity and to the most interestimgpulsive zone with
Reepuisive® Raeutral — With corresponding quasi-spherical outflow. Theseved minimaRepuisive
was about 2Mps from the cluster cent&his means, accordingly our symmetric
matter/antimatter Universe, it could be a proximahimal distance between matter and
antimatter clusters, being today so fare away femoh other (2Mps 6x1C ly~10°%m).

This is too large distance for cosmic space trayélsve want to transport the antimatter
“fuel” from the unlimited antimatter sources to tkRarth (Gribov 2007). This huge distance
explains why the matter/antimatter symmetriéaliltiverse is saved so well from their
annihilation and why it is so difficult to expermnand imagine the symmetrically existing
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matter and antimatter cosmos. They are enormowegivlsed-separated now in the endless
cosmic space. Indeed, the fundamentally ingmbrtmentioned above global and *“local
antigravity” findings support the symmetricadatter/antimatter Universe concept. This
concept is also in a total harmony with the ursedly observed today and fundamentally
important - the fractal “empty bubble” Universeustiure. These fundamental cosmological
data can be very easy explained by the periodictem /antimatter - gravity/antigravity
effects in the periodical Multiverse (Fig. 12).

If we have onlyasymmetric — the attractive matter our Universe and if only the constant
vacuum energy density itself is a full drive of tieeently observed macro-cosmic antigravity,
we must observe many huge massive matter islaodsting somewhere in a middle of some
existing cosmic bubbles. Why real cosmic bubblessarprisingly EMPTY inside?

The void in Bootes with a diameter of 60 Mpc wascdvered some decades ago (Kirshner, et
al 1981). Observations have shown the existenoeanfy similar voids and computer analysis
of galaxy distribution gave evidence that voidsuway about 50% of the volume of the
Universe and their “bubble” structure pradticadominate everywhere (EI-Ad & Piran
1997).Several models have been proposed to explain tiggnaaind dynamics of the bubbles
“but until now, no exhaustive and fully consistémeory has been found”. (Capozziello, et al
2004). Traditional theories supposed “voids aredtiesequence of the collapse of extremely
large wavelength perturbations into low-densityckl&ioles and of the comoving expansion
of matter surrounding the collapsed perturbatiofGapozziello, et al 2004). The voids-
theories with the exclusively attractive matter toysurvive the void creation and the further
voids stability by the very unlikely claim that the center of each void must be an enormous
black hole, exactly compensating its disappearessr{atornaiolo 2002).

The unnatural need in the super-huge “black haleshe optically empty bubble centers is
the straight result of the common asymmetric matbercept — only attractive positive matter
gravity mass, filling our theoretical Univers Antigravity was proposed later as the
hypotheticallyrepulsive vacuum energyhich has a constant density, independent ef th
Universe expansion. But the existing cosmic bubklkssp these hypothetical - super-heavy
central black holes as total incognito, on the @mytto the galactic black holes, being enough
well detectable inside galactic centers. Disabitiyexplain the voids emptiness and their
miracle emergence everywhere seems to be for ustitbiegest - decisive contra-argument to
the asymmetric (+matter) Universe concept and ammon (being artificial) - salvatory
hypothesis of the repulsive dark energy of vacuiselfi

On the contrary, the large-scale, periodical méatteimatter antigravity is natural drive to the
bubbles creation and the continual acceleratingpesion of the repulsive Universe’ foam.
We see that the repulsive vacuum dark energy @bradene is not able to explain empty
voids structure; it also needs the enormous “Mesblack holes in these voids!

On the contrary — very natural spherical soideation from the always symmetrically
presented repulsive matter and antimatter “pow(@attially produced via common Big Bang

matter/antimatter symmetry) strongly supports basic concept of the matter-antimatter
symmetry — decisive across the microscogied+) vacuum level till to the global — large-

scale level and the whole Universe. The antigramitthe antiparticle in the multi-waveguide

hyperspace allows physical reformulation of therogcopic supersymmetry concept, which
creates corrected physically QED withoodbmmon monstrous singularities - with
experimentally verified ~ zero vacuum energy.
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(h) Bubtle +m fm Universe expansion

Fig. 12ashows cosmic evolution, minimizing the potentiad\gty/antigravity energyJgravsantgrav
(resulting in creation of empty and growing minibiales) in a quasi-homogeneonsutral 3D-
mixture of the equaltm and —m “powder”, consisting from matter and antimatter dsgewith
arising sporadically local repulsive antigravitgléls g.p insiee DEtWeen these seeds inside this
voluntary spherical region, Shep. insiee”0 in this spherical space volume. At the same timeee is

no antigravity fieldgg=0 outside of this sphere, producing from the sam&e+m and —m seeds,
containing the zero summary gravity mass (seedhephere). This homogeneous state intends to
be transformed into the spherical “bubble” statthvei devastated inside volume with spherically
symmetrical D-distribution of thet m seeds on the spherical surface. In this case we tiev
same zero outside gravity fietg-0, but all inside particles are devastated by4threpulsion (the
right bubble). The both states show that the mihpogential energWmin=U subbie<Unomogena@nd SO,
the homogeneous “powder” will revolute toethocally created devastated mini-bubbles
everywhere, minimizing the summary potential energy

Fig. 12b shows resulting bubble Universe states (withre and more expanding bubbles
radiuses), as it is indeed everywhere in expanding Universe! The summary potential
gravity/antigravity energy of the “powder” idecreased and the powder behaves as a
decompressing spring, accelerating the Universaresipn with asymptotically constant speed of
ever expansion without acceleration.

The cosmological — large-scale matter/antimattenrsgtry explains simultaneously (as it is
common for our wise grandmothers) (a) the “yeastgtd of the growing voids (Fig. 12a),
(b) the corresponding Universe repulsive expansiot (c) the mysteries nature of the here
deeply related DM and DE (see the chapter below).

How could we distinguish matter clusters from aiatiter clusters in our Universe? Optically
it looks impossible — photons and anti-photons seebe the same particles, but we could try
to detect neutrinos bursts of newborn matteutron stars and correspondingly the
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antineutrinos bursts from new-born antineutronrsstdhis common asymmetry could be
theoretically detected, but we must now take inoaot so very big distancdR10°km) to

the nearest antimatter clusters, creating the emiion bursts. Who could detect such a small
antineutrino-bursts till now? As we know, odly ever detected these events, since the
antineutrons bursts from the antimatter sa®iraee too fare away (comparably to the
mentioned above neutron bursts sources, creatételbsurrounding us matter cluster) and the
antineutrino-antimatter signals are much-much lower

Periodical repulsive matter/antimatter clusters drive the Multiverse-DE expansion

The described Multiverse expansion creates hugalpbMultiverse bubbles with periodical
parallel+m matter and periodicalrrantimatter clusters, distributed on the bubbledsvatig
13a,b,c show bunch of parallel Universes/Antiverses Wz, / Wan4+1, driving this
accelerating expansion. These parallel irslisters/multi-anticlusters are built from
aggregations of periodical dark (gravitationallyratting each otheW,, galaxies and dark
(the same way attracting each othM#n+1 antigalaxies. This hyperspatial gravitational
interaction is clearly &ery short-distance interaction via the L-dimensioour waveguide’s
gravity concept (it involves directly only the nearn=n,+2 waveguides). For example, our
central waveguiddW, contains the visible M matter with the Milky Way galaxy, with its
gravity potentialUvisibiemilyway ItS positive gravity mass interactdtractively with two the
nearest dark matter galaxies (shadow-dark Milky Walaxies), centered in the waveguides
W., andW.,. They have corresponding gravity potentiélspariwviikyway aNd U-zparkmilikyway
half-acting from two joint deformed waveguide®W,; and W.; above and
below correspondingly. So, our visible Milky Waylgey “gravitationally senses” only half
of these “dark” gravity potentials, added to outlkyiWay gravity potentialJvisibiemilkyway@nd
acquires the corresponding joint gravity poterfi&iviiyway

2 Ujilkyway=U visibleMilkywagt U +2parkmw/ 2+U —2parmw/ 2 = (5+10)Uvisiblemilkyway (69a)

The nearest shadoW., andW,> DM-galaxies contain the summary gravity potentiahm
2(5+10) Uvisiblemilyway, €mpirically estimated by cosmologists. Our nragfglaxies have their
attractive (visible and dark, Fig 13c) matteeighbor galaxies in theven-attractive
waveguidedW,, and correspondingly periodical repulsive antimatteighbor’s antigalaxies
(visible and dark) in th&W>,4+1 - the odd-repulsivewaveguides (see Fig. 13b). The basic
physical laws are exactly the same in the wholeperal Multiverse structure — it is assumed
to be quasi-identical periodical waveguidesudtire and we know today a lot of these
physical laws. What we yet don’t know — is theirglkel existence and definitive interaction
between our and theirs “cellular defects”, marifegs our matter or antimatter particles.
Namely here we find the DE and the DM simultanegludlhe visibleW.; (antimatter) W,
(antimatter) Universes are adjacent to W@ (our matter)-Universe and hauo joint
framing membrane¢Mop, M.1) carrying two joint ¥ electrostatic potentials @fr matter
particles. These identical partners interaattrgctively) electrostatically as electron and
positron. At the same time they repulse each oghavitationally and the same symmetrical
way, realizing here the “anti-equivalence” prineipiransforming the Einstein’s GR.



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.72v. 110

+Mz2n Galaxies -Mz2n+ Antigalaxies +Mz2n Galaxies

e e R ke Coal

- R et e R ik o maa RS SR SRR RS RS M
Wel | Up/2+UE,/2 - Ml
Wo g~ Millcy W Gal g q¢ ;lfallglxﬂies visible Galaxy =R Mul
W1 | Up/2 +Up/2 R M.,

PR =

Wl | U2+ Uy repulsion — -sEEEow—l- M1
W o w——=mmw MilyW Gl andeatanies 'ﬂ,“
W-1 | Up /72 +10, repulsion R TTTEEc—- -1
M-
W] W
W1
Wo e Wil W (Gal attraction visible Galaxy --e=smie m“
WAL | Un/2 + U2 ey
W-z [ e derl Gl 117 attraction T Tderl el ewewmmmmee T |
(c)

Fig. 13ashows parallel Universes/Antiuniverddb, / Won+1.

Fig. 13b shows repulsive antigravity between all the neanestter/antimatter waveguides, e.g.
betweerW._; (antimatter) W, (antimatter) and our mattM/, Galaxies.

Fig. 13cshows attractive gravity between the nearest “daeguides (e.g. betwedM_, Dark
Matter,W,, Dark Matter) and our MattdN, Galaxies.

Fig. 13a shows parallel UnivergastiuniversesWa, / Wan+1. The visibleW.1 (antimatter),
W, (antimatter) Universes are adjacent to Wg (our matter)-Universe and haweo joint
framing membraneMo andM.4, carrying two joint electrostatic potentials. QMilky Way
Galaxy is surrounded by two the nearest DARK MATTERIaxiesW., andW > with two
joint gravity waveguideW,s and W.; and our Galaxy acquires the corresponding joint
gravity potential Uywe=U omwatU+2/2+U /2 = (5+10)Uomwe but theWp has no a joint
chargeable membranes with &, andW., Universes and is electrostatically isolated from
them — resulting the absence of the electromagnegcactions (and invisibility) between our
matter and DM in th&VW., andW > Universes.

The underlying newtM-symmetry and corresponding multi-waveguide featuveh periodic
atomistic €-/e+) structure, realizing our nongravitating vacuumeate physical origin of two

fundamental “hidden” symmetries, discovered in1B8 century (Lorentz-Einstein invariance
and gauge invariance, generating Special Ri#latand massless Maxwell fields in the
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generic quantum electrodynamics (QED) “that as we know, literally hold the key to the
secrets of our Universe”, and he ask further thay ime some other symmetries are hidden
and are not discovered, may be they could exptastieg physical troubles (Zee 2003, p.
457). The proposed here new - fundamental peribdigpersymmetry, indeed is deeply
hidden in our huge matter cluster, but it is cruaiat only for the physical microcosmos —
elementary particle physics free of singularities|juding the Standard Model, it is crucial for
understanding the large-scale (now Hivy,-neutral) Multiverse.

Note: The described above hyper-columns of parallel datlxies / dark antigalaxies could
arise from a simultaneous hyper- (Big Bang), prongdall hyper-“floors” of the Multiverse
with expanding periodical defects/anti-defects.

The Horizon problem in the Multiverse

This problem is a conflict between causality verthes large-scale isotropy and homogeneity
versus density fluctuations of the Universe. Inithgally homogenous and symmetricag,
baryonic matter we have an average repulsive-#tteagravity that has the dominating large-
scalerepulsive potentia(see Fig. 13d below). This negative pressure washrhigher in the
early Universe, being much denser initially. Nantbigt very high negative pressure provided
a very high expansion raf(t)=t" (n>1) for the very early Universe. It is common thae t
very high (solving the Horizon Problem) exgan requires "the pressure to become
negative, which makes it inadmissible in a Standdatlel with positive pressure (Guidry
1991, p. 498). But we see that thely antigravity Multiverse makes this quite possible an
even unavoidable! In addition, we have on the Enalcale the local attractions between
+Mygr with +Mg, matter and the same local attractions betwelly, with —Mgy, antimatter
particles driving to their fluctuating consolidati building growing / and simultaneously
anti-gravitationally separating galaxy and antiegdl clusters.

The accelerating expansion and the Dark Energy problems in the Multiverse

The above-mentioned repulsiteMy, gravity potential - the negative pressure - immistya
explains very surprising resent observations datheaccelerating Universe expansion - the
Accelerating Expansion Problem (Hinshaw 2008).sTacceleration is simply impossible
(and must be deceleration) from the point of vidwhe common asymmetricaM g, physics.
Our Newtonian estimations of ratio between repelsand attractive parts of the gravity
potential energies in the symmetrigaMy, distributions with different spatial configurations
(but with zero average gravity mass density onldéinge-scale) give about 65%0% for the
repulsive part - Dark Energy (DE) = repulsive eryebgtween matter and antimatter) and
35%+30% for the attractive part, correspondinglhe attractive energy part means the
Newtonian attractive gravitational energy of mattetter + DM, or antimatter-antimatter +
dark antimatter, including here the Dark Mat{DM) and our Ordinary Matter (OM)
components.

The WMAP measurements of cosmic microwave backgtd@MB) anisotropies, produced
recently by spacecraft indicate that our Univass@ery close to flat and correspondingly
DE:(DM+OM)=74%:26%, where DM:=22% and Ordinary Matter (OM3%, (Hinshaw
2008). We will investigate below (for a short iliregion) the simplest - flat, two-dimensional
galactic cluster’s-cell, built from 4 symmetricafilaces gravity masses

+Mygy; —Myr;+Mgr; —Myr With the summarygerogravity mass density (Fig. 13d).
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Fig. 13d shows a quasiflat, two-dimensional (here qatclrfor simplicity) matter clusters/
antimatter clusters - Module from 4 symmetricallgges gravity massesry,; my;+my; M, Wwith
the summarygerogravity mass.

This, the simplest elementarypAlat zero-gravity-mass module expresses proXyntie
same numerical proportion DE (DM+BMj4% 26% as was measured in the recent WMAP
observations, mentioned above. Why the pteder2D-module is so instructive? The
enormously huge cosmic babbles have very thin lmsbbhlls - very thin ~2-monolayers —
constructed from similar neutralDZnodules (appearing everywhere on the large-scale
Universe, carrying symmetrical quantity of matted antimatter).

Recently was published a purely geometric, independ the Alcock—Paczynski - test of the
Universe expansion, also confirming its flathesd accelerating expansion. The DE - the
antigravity part estimation, responsible for theederative expansion, is here between 60%-
80% (Marinoni, Buzzi 2010) and is also near oumtbécal estimations (~74%), presented
above. The nature of the surprisingly deceleratgzhiesion epoch of the Universe expansion
after the BB will be proposed below (see the ‘Thsraic-attractive “dark flow” nature’).

The positive and negative mass seeds grow quickeause of an additional local outside
antigravity-compression, shown below (Fig. 13€his additional local compression and
influence of the huge - the nearest to us DM-gakcan explain why our Universe has
developed first galaxies so quickly.

added compression
- SR Gy

Fig. 13eshows additional outside compression, acceleratviggnd M seeds consolidation.

Note: A string-theoretical hope related to the natur¢hefDM was expressed by Joe Lykken,
who assumes the common supersymmetry involvenféntsupersymmetric theories it is
usually the case that the lightest superpartndicpahas exactly the characteristics that dark
matter has.” (Lykken 2003). Our periodical (gratatytigravity) Multiverse concept excludes
the rather illusive - monstrously heagyperpartners (seached at CERN now) as the DM-
candidates and discloses much more realistic caggiwallly and much more promising — the
hyperspatial DM nature, where the SM particlesftstiiin he 2 waveguidegthe neaest
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dark nucleons in the mirror-“mirror sector”) behaasthe miracle DM, and, correspondingly
the+1 waveguides (the nearest anti-nucleons in thertmgector”) express the DE repulsion.

The Flatness problem in the Multiverse

The nature of the spatial flatness - becomes triiacause the large-scale Universe has
exactly zero average gravity mass density and doeilldescribed as quasi-emfigt space on
the large-scale Universe. The repulsive DE natarkthe attractive DM nature are connected
now with the fundamental My/—Mg: gravity/antigravity symmetry in the Multiverse. The
baryonic antimatter (Mg) is not always dark; it must build exactly thé Jof all visible
galaxies clusters, distributed in the Universe! Visyronomers did not noted this for so many
years? We cannot distinguish théVlg, or —Mg, galaxy clusters, using observational
electromagnetic radiation, since photons are "tem antiparticles” and are the same for the
+Myr and—-Mg, radiating matter and antineutrino bursts from amnttron stars are too weak to
be detected today.

The “Bubbles Structure” problem in the Multiverse

Recent observations state that the large-scale esgvstructure consisting of giant and

surprisingly empty "foam bubbles" (with enaus diameter about ﬁOIight years!).
Computer analysis of galaxies distribution giveglemce that these voids occupy about 50%
of the volume of the Universe (e.g., see EI-Ad &aPR 1997). Several models have been
proposed to explain the origin and dynamics of slectures “but until now, no exhaustive
and fully consistent theory has been found”. (Capalo, et al 2004). We must note, that all
these “several models” were proposed in the frahtheotraditional large-scale asymmetrical
+Mg-Universe paradigm. But the symmetrigdly, “gravitationally massless” Multiverse has
on the large-scale its natural repulsive expanstatculated above, where empty bubbles
arise quite naturally, because of the above-meeatiorepulsiveness of the large-scaMy,
matter/antimatter “powder”. Importantly, that aoperly - finely mixed matter/antimatter
powder (mixed presumably in the compact Hyper-Bamg “mixer”) has so perfect foam
quality! This local repulsive force will slowly emyparising and growing bubbles and pull out
the +Mgy matter powder on the local spherical surfaces efdbsmic bubbles. It is simply
energetically profitable to devastate local cosarieas being initially homogeneously filled
by the Mgy, neutral “powder”. The further evolution of theMy, neutral foam is its further
global repulsive expansion with simultaneously graattractive grains of theMg and -

Mg matter clusters that corresponds to the grandmdible architecture of the Universe.
Astronomers found that this large-scale structsifeaictal-like and is everywhere!

THE SOFT SUPERFLUID n/n BIG BANG SCENARIO IN THE MULTIVERSE

Our elementary particles (electron, etc.) and thM¥BH - back holes are free of singularity. It
seems to be natural if the mysterious Big Bang (BBY has started (now backward to the
MWABH creation) from the same natural vacuum megsesbeing also free of singularity. Let
us turn the neutron star story backward in tima, foom an enough big “nothing” as a
neutron/antineutron superfluid state. The softgsiarityless MWBB could be safely realized
through very shortly existingelectrostatically neutral (neutron star/antineutron star)
superfluid state. This initial state seems to hi#meesame neutron star matter density, but now
accurately 0.8.5 mixed with the antineutrons. Will this mixingimediately annihilate? If
the proposed antigravity between matter and ant@nabes not exist (as it is in convenient
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physical theories), this strange mixing will aniate immediately! But in the frames of our
+M gravity and matter/antimatter concepts this nueli&ardense neutron/antineutron mixture
will easily avoid this annihilation, since usuaéigormously compressing gravity (as in a pure
neutron star) now does not exist - neutralizedgesiamicroscopic gravity mass density is
zera The neutron/antineutrdmosonic mixturas electrostatically neutral superfluid megaball.
Importantly, the very dense weightless and spgtitdlt mega-ball’s state has the extremely
strong - negative antigravity pressure inside, otiffely separating electrostatically neutral
neutrons and antineutrons. Very short-range nudteaes in the correspondingly self-heated
megaball will be very quickly switched offito a nucleonic/anti-nucleonic repulsive —
separating (antigravitational) expansion. Thadatively smooth, long range separating
antigravity pressure dominates in the further ssdgaball expansion. It will cause explosive
spatial separation of free micro-droops of neutramg antineutrons and keep them from total
annihilation. Spatially separated matter amtimatter seeds will be survived exactly
symmetrically, along the initial very importanteetrostatic-chargeless time-interval of the
anti-gravitating repulsive “inflation”, prevenfi annihilation, but accompanying with a
particular n-n annihilation (realizing a heating process, switghioif a very short-range,
initially attracting nuclear force betweeneutrons and antineutrons). This inwiall
electrostatically neutral /m antigravitational spatial separation is much mdfecéive — for
security of a full annihilation (comparably alternatively thinkable antigravitational
separation of initially dense proton/antiproton tane). The electrostatically
charged/anticharged proton/antiproton mixtures hao strongp-p electrostatic attraction,
exceeding the mentioned above antigravitationallségn of the electrostatically neutrain
mixture. Neutrons and antineutrons recombaterlinto separate@lectrostatically neutral
hydrogen and antihydrogen seeds, creating Isevived-growing matter and antimatter
macro-clusters. This means:

1) The large-scale Universe (as part of the largalesflat Multiverse) is exactly flat on the
large scale, as it was microscopically flat alseciy from the beginning of the described
here antigravitationai/n inflation.

2) The smooth antigravitational Big Bang “atfbn” has a short but enough long time
interval for the initial thermodynamic homogenipati because the initial neutron/antineutron
star-like megaball size is relatively small - irder of abouR=10"?m and it is also obviously
superfluid in the initial super-densa/n, state, where each/n couple pair is a composite
Cooper-like boson, like the{/e+) coupled bosonic pair.

Indeed, if all matter mass of our visible UniveisepproximatelyMyn=8x10 kg and the
mass of neutronm,=1.67x10%’kg, we can account full neutrons (nucleons) nunibethe
UniverseNy= Muniv/m=4,8<10"°. Using the neutron radius=1.25x10"m we derive the
proximal single neutron (nucleon) volume \as(4/3)773, = 4x10* m®. This neutron star-
like, very dense Universe has initial radRgs=10"“m (with the initial neutron/antineutron
star-like inertial mass density about-3@/ms3 in the initial inflational Big Bang phase). i
the enough small initial size with the superflutdts for very fast and enough fine thermal
homogenization. The light speed crosses the megabit R,gg/C=500min.

The average large-scale gravity mass density oUmiverse (in frames of the Multiverse) is
zero. This scenarioexcludes hypothetical repulsive vacuum energy for repulsion,
hypothesized initially by Einstein and expressetii;mfamous cosmological constant lambda,
incorporated “ad host” into the GR equation. Oupestdensed-/e+) vacuum tissue is also
frictionless ideal superfluid, consisting of theaaleless composite bosons. It is (and it must
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be accordingly our all-day experience) supersymimeaind nongravitating ghost medium (as
common cooled superfluid - having zero energy itgns

Note 1. The latest measurement of charged-Pb nucleons collisions at 2.76 TeV was
realized at the CERN Large Hadron Collider (LHG)awas presented recently (ALICE
Collaboration 2010). This collision requires thietfonless hydrodynamicproperties inside
the arising fireball (FB), related to the mattatstat extremely high temperatufes=10"K,
surprisingly contrasting to the expected gas-phale. temperature is about 1000 times more
than critical destructive temperature for tlee/é+) pairs Teouple(eseT 1,2x10% of the lightest
(electron/positron) vacuum fraction. But thelliding protons mass is about 2000 times
heavier than electron and correspondwg or n/n coupling energy i€coupleipr 2M* 0pC? It

is at least about 2000 times more than the elefiositron coupling energy
Ecouple(erer 2M*oeC2 If  the  fire-ball  temperature Teg is  very high and
KTre>Ecouple(poipy 2M*0pC?, than the perfect superfluid quark/gluons/antiguaakuum can be
locally destructed (inside the fireball volume by averheating). This critical temperature
Teouple(pip) €StMation iSTeouplep2000T coupte(erey@nd thusTeoupieppF2,2X10°K. This means the
mentioned abov®b-Pbcollision energy is very near, but above the digiorborder for the
corresponding perfea/gluon/gvacuum superfluid state and still is able to ke®p ltquid-
like-ordered (superfluid) features of the sub-atmpigluon/gfireball. Leading investigators
at the ALICE experiment in CERN suggested, thatUinéverse (immediately after the Big
Bang) would behave like a super-hdeal liquid without viscositywhat was confirmed in the
mentioned above CERNPb-Pb collision-experiment). These new experimentidta
correspond to our dense “superfluid hydrodyicdnMWBB scenario, described above,
including very realistic-safety, flat and soft Diftation (flat, nongravitating, singularity-less,
chargeless, etc.), effectively thermo-equalizirgithtial superfluid MWBB phase.

THE 4D-TERMAL GRADIENT AS ATTRACTIVE GRAVITY IN THE MULTI VERSE

The described above Universe expansion saenhas the asymptotically decreasing
acceleration of the expansion along a whole itsohys but there are some evidences of the
opposite - decelerated expansion-epoch soom fthe beginning to the middle of the
Universe existence. Only after decelerated exparspmch we have very clear accelerating
expansion epoch. We propose below kind of the ‘ferob solving” physical mechanism,
naturally including this decelerated phase — assyma radically new gravity souse — a
hypothetical thermal gradient in the mulaveguides hyperspace, surrounding the
overheated Big Bang hyper-region. This, physical&tural, hypothesis can simultaneously
explain the previous deceleration epoch and thar@aof the recently discovered miracle
Dark Flow in our super-large-scale Universe. ODr8aveguide’s thickness variatiafhoe is

a source of the waveguide gravity and itldoslightly depend of its localD4 bulky
temperaturd s < Tariica), K€€ping the superfluidity & membranes intact:

Ol oe (T4) ~ksOT4 (70)

This means that a gradiedit4(rs) /or must create a new type of a Temperature Gradient
Gravity (TGG) potentiaUrgg with a corresponding gravity fielgkes(r),

Orea(r) = [0 (BLoe)/ar] (CLoe)= Ka(0 Ta/0r)(C?/Loe) (71)
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The dL,«T,) gravity potential is very special, because itsexiwithout defects - matter or
antimatter sources and a relatively higfgftemperature area around the MWBB hyper-
center isalways attractivdor all possible matter or antimatter particlesséixig around, since
we have an openness for all waveguides and ameguedes, directed into the growing
T4(r3)-temperature area. Other words, all waveguides theaUniverse’s BB-“center” could
be slightly more extended comparably to a cotleiverse periphery. It is naturally to
propose that our[3-Universe’s Big Bang is a small part of &-4Multi-(Big Bang)=MWBB
along our periodicalL.-Megatube and is connected with the increased teatyrerT, along
this Megatube. The following TGG-waveguides op=®n creates automatically attractive
gravity field grco(r) directed to the Megatube axis, and this soft ityas directed oppositely
to the large-scale negative - accelerating DE geantity) pressure, described above. The
gradient (and attractive gravity of the more heateghs) must be relatively very strong in the
early Universe and it even could neutralize theusiameously existing DE-repulsivEMg,
antigravity pressure. This global attractive gnavield could naturally relax later due to the
T4(r)-gradient relaxation. This explains the natofethe previous decelerated expansion
epoch with latter predominance of the pttMy, repulsion and the accelerating expansion of
the D-Multiverse. Modern Chandra’s data confirm that éx@ansion of the Universe was
indeed decelerating and stopped slowing down abduitlion years ago and then began to
accelerate.

The present+My, acceleration of the Universe expansionstmibe also naturally-
asymptotically slowed down to zero - according leavtonian gravity/antigravity low, since
the expansion decreases to zero the large-secaland -m densities — a distances between
repulsive +Mgy, and -Mg, clusters will become endless. This scenaxolugles common
“terrible Big Rip” prediction — as a total discormtien of all existing clusters, galaxies and
planet systems, molecules, atoms, etc. Insteacgxating matter and antimatter clusters in
the proposed symmetrical matter/antimatter Mulgeewill be stable “forever”, with slowly
growing and more isolated — as grandiose and yo&aitonomictMgy cosmical mega-islands
with usual stars, planets and life inside, beirgj farever. This existence will be limited by
stars ability to give a light and, of cause, bystence of the superfluid Multiverse itself.
Indeed, group of prominent cosmologists, summagiand analyzing the last redshift data,
suggested that “cosmic acceleration may haveadyr peaked and that we are currently
witnessing its slowing down” (Shafieloo, Sahni é&tdrobinsky 2009). The slightly increased
T4(r3) temperature in dense areas with matter clustensgarably to relatively colder empty
Universe areas) could additionally accelerate thielssrdevastation. These voids are very
large (including the “Cold Spot”) showing the telaly low temperature of microwave
radiation inside, measured recently by the WMAPIKiNgon Microwave Anisotropy Probe).

THE COSMIC-ATTRACTIVE “DARK FLOW” NATURE

The T4-gradient-gravity, introduced above, could simodtausly explain also the miracle
Dark Flow (DF) phenomenon, discovered recentlys@fdinsky, et al 2009). Indeed, twd®4
megatubes with two different MWBB-defects in thensaMultiverse, being not so fare from
each other, must be more slightly overheated, ewmaigpy to the intact surroundingD4
vacuum hyperspace outside of théstibes. The described aboVgr)-temperature gradient
will create attractive TGG-gravity between these #id-tubes, and our observer will detect a
non-isotropic Dark Flow on the sky, directed to tiearest neighbor hypertube. It is a so-
called “landscape Multiverse”, being very fare franwr Universe, so fare that we cannot see
it (Fig. 14). Mersini-Houghton proposed existermfethis neighbor landscape Universe. He
tried to explain the discovered miracle Dark Fl@rasping our huge Universe (Mersini-
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Houghton 2007, Mersini-Houghton, Holman 2008).

Our Multiverse . . The nearest Multiverse
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Fig. 14 shows a soft thermal gradient gravity in thaveguide “hyperspace”, creating the
attractive DARK FLOW between twoDdtubes - two periodical matter/antimatter Multives} for
all theirs gravity masses (positive or negativaysed by the soft TGG-gravity.

We must note that this landscape Multiverse iseratlifferent to our 4D-Multiverse proposal
—in our case we have a picoscale distances betpleaty of the nearest parallel Universes,
creating the DM, DE with the beautiful equilibriuon the night sky, what inspired Einstein to
introduce intuitively the legendary cosmologicanstant/A. It is important to note that
without the proposed heres,-gradient’s gravity there will not be attractidetween two
landscape Multiverses in the Mg Multiverse, since both of them have zero gravitgss
density (according our hyperspatial cosmglo The attractive TGG-gravity allows
simultaneous explanation of (a) the discoveesgerimentally change from the slowing
expansion epoch to the accelerating expansion epbour Universe, described above, (b)
the Dark Flow mystery. It is quite possible thaiseéxery light 4D-thermo-field quasiparticles
(as thermo-particles and thermo-antiparticles. Tiheye zero electrostatic charges and could
fill galaxy’'s halos with very soft clouds-like detys what (together with the matter/antimatter
defects) creates very soft and wide DM-bolls presen our Universe.

COSMOLOGICAL RESUME

The periodical Global+Mgy-Neutral Cosmological Symmetry, corresponding our
microphysical concept of the hyper-symmetric pddad vacuum shells, solves
simultaneously the large-scale Cosmological ProbléDE & DM & Babble fractal structure

& flathess & Dark Flow, etc) - discussed a@o Our periodic hypersymmetric vacuum
paradigm finds very impressive cosmological comdtion - precisely in thdarge-scale
phenomenologyof the Universe, where periodical (galactiatiar + dark matter) and
(galactic antimatter + dark antimatter) becoswdenly equal co-partners — describing
attractive dark Universes and repulsive on theelatple matter and antimatter Universes.
This equal partnership provides the “impossibletederating repulsive DE and attractive
DM, Flatness and Bubble large-scale Universe siractrom the same united hyperspatial
base, presenting the singularityless, periodicatllholes. This analysis shows that without
the proposed above underlying periodigallular vacuum microstructure with the
compositional bosonic nongravitating ghoststurally created from the coupled SM-
fermions-antifermions it could not be practicallysgible to make a correct explanation of the
global - large-scale Universe phenomena (oholy the DE and DM), the hyperspatial
gravity/antigravity and the SUSY nature.
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THE ADJACENT PARALLEL UNIVERSES, FULL OF CIVILIZATI ONS -
HYPER-INTERNET AND INFORMATIONAL RELOCATION

Thus, it is quite possible that we live on the “f8@-pages of a giant motherly hyper-book”,
live between myriads of parallel Sub-Universesysutally identical to each other, glued
together and packed hyperspatially with enamnalensity Nim=1m/Loe10" | orsesima
(Gribov 1999, 2005). It means that we could find imtelligent “hyper-brothers” somewhere
within these neighboring similar parallel Universasd (if our brothers exist) can become
members of their Intellectual Hyperinternet Systdime estimated below, an average distance
R, between the nearest hyper-civilization is very $mi =v/ (x2+y2+z2+L? = 10%km, with
corresponding timing delay of ti&-communication signaAT*omr=10min. May be some of
our hypersensitive brains are able themselves ¢ar*hthese “extrasensory” communicative
noise in dreams? This future hyper-commurocatipossibly, could safe and amazingly
develop our young and brittle civilization and suevus of ourselves wildness, for example
of possible social, ecological or cosmic catastespletc.

Indeed, sun-like stars could account for up to balthe Milky Way's population of several
hundred billion suns, and many of rocky earth-fit@nets might inhabit our galaxy (Farihi, et
al 2010). Indeed, now astronomers rapidlgcaer plenty of the Earth-like planets,
potentially suitable for life: "The fact that we'feund so many planet candidates in such a
tiny fraction of the sky suggests there are cosstlplanets orbiting sun-like stars our
galaxy" said William Borucki of NASA's Ames Research @anin Moffett Field, Calif., the
mission's science principal investigator. "Wient from zero to 68 Earth-sized planet
candidates and zero to 54 candidates in the hébitaime, some of which could have moons
with liquid water."” (Mewhinney&Hoover 2011).

Our Milky Way (D=100000ly, r1000ly) has its, grubby estimated)-3pace volume
Viuw = TR3ikywayA= 3,14I2h = 10"y3 = (10ly)3, (72.1)

(where one light year #10km). Imagine that only ~103 planets of more thatobirocky
planets in our Milky Way have a high-devadp intellectual civilizations, randomly
distributed in the galacti®¥vikyway Volume. We obtain here an average-space volume
Vicivii With 1 civilization inside:

Vicii=Vmikyway! 103= (10%y)3 /10° = (10°ly)3 = (10'%km)3 (72.2)

This single average volum¥ciii is so huge, that we simply have no physical chaoce
communicate “in real time” with our Milky Way intgent neighbors. Indeed, an average
light signal -distance between these civilizations is too long

ATO | =10"%m/10"°km=1000 light yearsy). (72.3)

ay
This volume can be dramatically “compressed” if take in account a bunch of paralld)-3
Sub-Universes around us along thextradimension (Fig. 13a). They contain correspannd
“hyper-stockpile” of a Milky Way-like parallel hypeayalaxies around us. Let us estimate this
compression in the mentioned above modestC4lght seconds” -L-hyper-interval

AL10se=CsA0sec10’m=1CFkm. (72.4)
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This AL-interval containdN* parallel Hyper-Universes
N* univ = AL1osed Lo = 109m /10_12m = 1021Universes (72-5)

The supposed periodical prolongation of thavgationally bounded DM hyper-galaxies
above and below of our Milky Way galaxy realizesresponding periodical hyper-galactic
(Milky Way)-“stockpile” (Fig. 13a, left). This shohyper-interval (10 light minutes) of the
(Milky Way)-“stockpile” contains near 0 hyper-civilizations inside the i€econds B-
hyperslice:

N* civir= 107 Mwcivi= 107 (1) (72.6)

A new average @-volume V*y.;; of presumably randomly distributed hypercivilizaiso

(that contains only 1 hyper-civilization) loetes here extremely compact. Thus, the
hypercivilizations are distributed unexpectedignsely around us (Fig. 15). Now this
proximal single averagelBvolumeV*,, is 10°*times smaller:

V¥1cui = Vaca /107 =(10°%m)3 /107 =(10°km)®. (72.7)

This gives the dramatically “compressed” averagpemgistanceR™¥=10fkm between two
the nearest hyper-civilizationS*; and C*;. This distance is shorter of the distance between

the Earth and the Sun, being aboutig5km. This “compression” provides correspondingly
a very strong shortening of the potential aver@geommunication time deIazﬂT(4)de|ay, with
ATO oy 1ATD 1= 10"m / 10°km=10% The average communicati@=C,-time interval
ZZT(“)de,ay between the neast4D-civilizations becomes now ¥@imes shorter:

AT 0= 2R%csic4/C = 11minutes! (72.8)

Fig. 15shows rapidly growing @-density of civilizations, occupying pico-slicestbe periodical
4D-Multiversum.

This could allow a B-telecommunication between the hyper-civilizatiopgctically in the
“real time”. If we have only one civilization inéhMilky Way (that is very-very unlikely), we
have still very short average distance

RY,.#10km anddT® . =110min. (72.9)
It seems to be almost sure that we will not be ableravel (as a complex material objects)
through the monstrous substantial membranes, idiyivaveguidesbut (very likely) we
would be able to send and receive back informatioough the B-continuous hyper-vacuum
medium Total physical identity of these periodical d&tper-Universes with our Universe,
including the same SM elementary particld®e tsame physical laws and very similar,
gravitationally hyper-coupled cosmology, plamgtdife, etc are crucial for the further
effective and fruitful communication betweehede hyper-civilizations. The absolute
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physical/chemical equality provides biologicsimilarity or even identity. These crucial
circumstances - similar forms of life in myriad$ toyper-civilizations, living in identical
physically -worlds - could significantly simplify and enrichter-communication between
them. From this point of view, our great (now tealmgical) civilization looks suddenly as a
kind of a newborn “hatched chick biddy” in compango the potentially much more matured
Hyper-Club of a parallel, long-existing and enormsigudeveloped surrounding us hyper-
civilizations. It could be for us a new amazing amdlless knowledge, enormously fruitful for
our further development.

Our biological form of life and biological humanibg could become indeed immortal, being
simply transported from our civilization to otheyper-civilizations via a pure informational
way. It could be transported rather “by wire” a&gd genial father of cybernetics Norbert
Winner. Our genetic code could be enough quickiygported and reconstructed on other
highly developed intelligent hyper-islands (as, éxample, genetic codes of our geniuses, as
dreamed at the beginning of the XX century Rusgameer of astronautics Konstantin
Tsiolkovsky). His naive interest to cosmonautic gmterrible, wild times in the Russia) was
cursorily motivated by “fictional” dreams dfis teachers to “animate” our geniuses, to
transport them somewhere on other planets andosbyitd much better civilization. If we
will be able to send our genetic code literally ‘loyes”, with a corresponding knowledge to
our hyper-brothers, they could restore and reptamt human biological nature on another
suitable for life hyper-planets. This exchange daualolve genetic/biological/environmental
information about our/their ontogenetic culturet, @tc. and realize dreams of Tsiolkovsky
and Winner. These cloned islands of our l@aion could become simply “forever
traveling” - importable hyperspatially and commuating with us as co-developing part of
the other parallel civilizations. It could be testenough quickly — possibly in few decades
(even if the proposed physical hyperspace struaargains quite rare density of the hyper-
civilizations inside, e.g., only one civilization eur “isolated farmstead” along the so huge
Milky Way galaxy. Great science-fiction writer amasightful futurologist Herbert Wells
wrote about our future — about inevitable futuratects with more developed extraterrestrial
civilizations: “It is possible to believe that alat the human mind has ever accomplished is
but the dream before the awakening . . . Out of.aurlineage, minds will spring, that will
reach back to us in our littleness to know us béfttan we know ourselves.” (Wells 1902).

FUTURE CERN-EXAMINATION OF THE PROPOSED *M,, - HYPERSYMMETRY

Physicists created a real opportunity the first experimental, laboratory-made gravity
examination based on thaeutral anti-hydrogeratoms studies, being developed recently at
CERN (seeATRAR ATHENA, AEGIS, - research groups leading by G. Gabrielsen, R.
Landua, Kellerbauer, G. Andresen, etc.), where ghaold neutral antimatterwas created
and deeply cooled (but not enough deeply, y&t it is necessary for the gravity
measurements). This experiment allows “unthinkableVvestigations of very tiny
gravitational anti-hydrogen properties — undertthg gravity of the Earth (AEGIS). Phillips
wrote: “There has never been a direct measurenfetiteoacceleration of antimatter in the
Earth’s gravitational field. Several attempitave been made to measgrasing charged
antimatter, but these experiments have beemiatly by the difficulty of shielding stray
electric and magnetic fields to the degree requiasdwell as by the difficulty in obtaining an
appropriate source of low-energy antimatter. Uswegtral antimatter for the measurement
would vastly reduce the shielding requirements, thet problem of making and controlling
the antimatter becomes more difficult” (Phillip®9T7, p.357). The planned precision gravity
measurement is mainly limited by enormously tantihydrogen temperaturg;<100mK
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needed, and this enormous limitation explains whgannot be realized immediately in the
AEGIS project.

Alban Kellerbauer recently wrote: “The primasgientific goal of AEGIS is the direct
measurement of the Earth’s local gravitationalebarationg on anti-hydrogen. In a first
phase of the experiment, a gravity measurement ldiitrelative precision will be carried out
by observing the vertical displacement of the shadnage produced by an anti-hydrogen
beam as it traverses a Moiré deflectometee, classical counterpart of a matter wave
interferometer. In spite of its limited precisidhis measurement will represent the first direct
determination of the gravitational effect on antitea” (Kellerbauer et al. 2008, p. 351).
“The principle of the equivalence of gravitatiorseld inertial mass is one of the cornerstones
of general relativity. Considerable efforts havemenade and are still being made to verify
its validity. A quantum-mechanical formulatioof gravity allows for non-Newtonian
contributions to the force which might lead to #edence in the gravitational force on matter
and antimatter. Since it is widely expected that gnavitational interaction of matter and of
antimatter should be identical, this assertion m&gerbeen tested experimentally. With the
production of large amounts of cold antihydrogerthat CERN Antiproton Decelerator, such
a test with neutral antimatter atoms has now imecteasible” (ID, p. 351). These direct
antimatter gravity investigations could (accordmg basic theoretical prediction) open a new
- much more complete hypersymmetric page of mogéysics and confirm one more time
that the miracle - unpredictable Nature is alwaypssingly reach and inexhaustible.

Added Notes22-27, August 2011 was the Lepton-Photon Conferenc®umbai, India.

Leading physicists discussed the latest resulta ftte CERN’s collider, showing a confusing
lack of Higgs bosons and supersymmetric particdlesdan Nash was disappointed, as many
other physicists working on one of the L&Gexperiments, about the lack of the
supersymmetric (SUSY) sparticles: "The fact thathagen't seen any evidence of it (SUSY)
tells us that either our understanding of it isomplete, or it's a little different to what we
thought - or maybe it doesn't exist at all,”. (lapfhoton Conference 2011, p.1). Physicist

Joseph Lykken of Fermilab, notes: the SUSY ia beautiful idea , "It could be that this

whole

framework has some fundamental flaws and we hawtard over again and figure out a new
direction,”. (Id., p.1). George Smoot, Nohmlizewinner for his work on the cosmic
microwave background says: "Supersymmetry is aremely beautiful model,”, "It's got
symmetry, it's super and it's been taught in Eufopéecades as the correct model because it
is so beautiful; but there's no experimental datsaly that it is correct.” (Id., p. 1).

The negative experimental SUSY-results at CERN sderbbe natural and well predictable in
the context of the proposed above period{salpersymmetrical) waveguided Multiverse
concept - these negative results are not agdmsiCooper-like composite supersymmetry
itself at all — since our Cooper-composite supersgnic partners are always ghosts — they
are hidden in the ghostly-composite vacuurssuie and always avoid experimental
verifications. These “negative results” stronglypart oure-cellular nongravitating vacuum
paradigm, in accordance with the LHC-lack of th@dthetical, mass-creating Higgs bosons.
Indeed, “too lazy” and “too expensive” Higgs bosamaild become “unemployed” by the
CERN-judgment and might be soon exchanged by trdelwiconsistent B-waveguide’s
physics, creating locally gauge invariant rest seasand the modified Einsteinian EP. The
SUSY (initially being proposed in Moscow by Gol'thand Likhtman, 1971) seems to be not
only “extremely beautiful model”, it has a lot dfumor — being virtuously survived and
hidden by a tricky turn into the Cooper-like “ghgtcomposites. This looks so simple and
salvatory for the QED, the QFT and the SM, bus i@ difficult to grasp theoretically - in the
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frames of the old physical paradigm, strongly daatimg physical community around these
tremendous CERN's “illusions”. Legendary philoseptand historian of science - Tnomas
Kuhn was deeply right, assuming (collective psyobeal) power of actual paradigms in
science. A Paradigm shift (or revolutionary science) is a change in basisumptions, or
paradigmswithin the ruling theory of science. Indeed, meytal “paradigm shift” looks so
natural afterward, but pure psychologically itee wifficult to realize at the beginning. Kuhn
compares the ancient Aristotle’s physics wile Newton’s one and concludes that the
Aristotle’s physics is not a “bad Newton”, just féifent. (Kuhn 1962). Kuhn quotes Max
Planck, who sadly noted: “A new scientifimth does not triumph by convincing its
opponents and making them see the light, but rdtbeause its opponents eventually die, and
a new generation grows up that is familiar with (itd., p. 150).

DISCUSSION

Some notes to the idea of “ infinity of Worlds” , claimed by Giordano Bruno
(1588)

Max Born also noted with sorrow: “Science is soagjseopposed to history and tradition that
it cannot be absorbed by our civilization.” (Bor@68). We will try to show below quite the
opposite examples, related to cosmology of thevérse. Traditional biblical-monotheistic
cosmology (Genesis in Torah) describes the Universation by God. This miracle biblical
picture is reincarnated today not only in the samyl miracle Big-Bang scenario. There are
many other theologically stressed cosmological aomepts, which were developed already
in Renaissance and also were deeply reldtecthe biblical paradigm. These great
cosmological revolutions look sometimes as “embigbsrteps comparably to huge modern
body of our knowledge about the Universe. But camterary cosmological revolution seems
to be far from the end, it is full of grandiose ‘RaQuestions. Nikolaj Copernicus (1540)
developed comprehensive heliocentric cosmology sur@ély displaced the Earth from the
center of the Universe (Copernikus 1543).wihs common scientific - Copernican —
Revolution, but Giordano Bruno, also great and bRkhaissance thinker (theologist and
cosmologist), went fare ahead. He was too faredabéhis brutal time, when he claimed four
centuries ago existence of a plurality of worldstljveivilizations, with “a Garden of Eden on
each one”) and their eternity, etc. in his famad tOn the Cause, Principle, and Unity”, 5th
dialogue. “I can imagine an infinite number of wwllike the Earth, with a Garden of Eden
on each one.” (Bruno 1588). Bruno was deeply religiperson, he claimed that endlessness
of biblical God assumes infinity of the UniverseuBo assumed also that the boundary-less
vast space, separating endless number of rare sv(atdrs and planets), cannot be empty and
is filled by an Aether, whose “miracle” non-gravitey superfluid properties were physically
realized and discussed above. According Brufidhe universe is the one, infinite,
immobile.... It is not capable of comprehension #metefore is endless and limitless, and to
that extent infinite and indeterminable, and consetjy immobile.” (Bruno 1588). From his
point of view the same physical laws would opeeaterywhere.

If we change the conception “Universe” into the agption “Multiverse” in the Bruno’s
perspicacious cosmological picture, it could beimexpected concordance with the proposed
above periodical Multiverse structure. This stroetindeed, includes Aether & tremendous
plurality of worlds & universality of operating psigal laws. Our conception of matter - as
defects in this perfect Aether — also cqoesls to common biblical monotheistic—
conception, expressed in the Genesis, in which Gedted all material substance of our
World and then human being was created by God &atusty substance (from dust, looking
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readily as “defects”). The Multiverse physics exgses a kind of corresponding “physically
manifested monotheism” and polyphony, whichswaasic for the biblical monotheistic
tradition and was so naturally and deeplgorporated in the core of Newtonian and
Einsteinian physical thinking. Einstein’'s way ¢iirtking holds the biblical unity-simplicity

and harmony of the created World, it remembers deelef in Gods harmony, expressed
beautifully in visual arts and music by great dreesmas Sandro Botticelli, Marc Chagall or
Johan Sebastian Bach, whose religious musical polyp sounds as a Bruno’s prologue to a
polyphonic plurality of eternal physical Worlds aaa endless gallery of Civilizations inside.

Some notes to the book “A Different Universe”, written by Robert Laughlin

The proposed physical concept supposes emergenceouof Dgygigearspace and
corresponding emergence of the SR (arisinghi® Dgycigearshell), of the wave of de
Broglie, etc. The “elementary” particles of ourcuam become non-elementary — they are
emergent “elementary” geometrodynamical excitaienequal quasiparticles with spatially
coherent localized microstructure, arising in thetibnless (emergent), nongravitating ideal
medium with the periodical waveguide’s boundarigs.our matter particles are elementary
cellular defects in the collective coherenorid of these emergent dynamicaicells,
emerging in the gradually much more fine hyper-swtrio superfluids (also being somehow
emergent). Empty vacuum space and the elementamy-lge@ particle paradigm seem to be
an old classical mythology. The emergence incluales the ,vacuum atoms* — thecells,
etc., they areemergent collective dynamical phenomefidis picture corresponds to
penetrating thoughts of leading condense matteyrsipist Robert Laughlin: “I thing that
spacetime tissue not only creates a scene, wheiayed a life, but it is phenomenon of an
order, behind which is something bigger”, {ghlin 2007, p.190). He restores very
significant (naively forgotten) fundamental tetaent, relating to the Nature, that this
“something bigger” is the cause (and not the bac#jvaf common “first principles” e.g. the
fundamental symmetries in physics: ,Symmetries @aased by things; they are not the
causes of the things”; ,If the relativity alwaysi¢;, there must be a reason” (Laughlin 2007,
p.187). He concludes: “...science has now moved faonAge of Reductionism to an Age of
Emergence, a time when the search for ultimateesaas things shifts from the behavior of
parts to the behavior of the collective.” and “..leotive principles of organization are not
just a quaint side show but everything - the troierse of physical law, including perhaps the
most fundamental laws we know.”, and so, “The Titaors to the Age of Emergence brings
to an end the myth of the absolute power of mathiema(Laughlin 2005).

We tried to understand the structure and the natlitbis “something bigger” and here arise
enormously huge physical worlds behind the old tholpgical” picture. Indeed, as it was
mentioned by Laughlin, “Like Columbus or Marco Palee set out to explore a new country
but instead discovered a new world.” (Id., 2005) Wbuld imagine, being inspired by the
fundamental analogy between real vacuum and quadiguids (Laughlin & Pines 2000;
Volovik 2003, etc.) and by modern string cosmold@yeene, et al 2003) that somewhere at
the beginning of the Big Bang was e.@-dlobal soup without B-waveguides. It was cooled
and then has happened a spontanedds>@D) periodical “crystallization”. Presumably, the
global undivided 4-th dimension-soap wagontaneouslyL-divided on the parallel
...LodLodLoe... Slices with the coupled endless aheperiodical, nongravitating “polymer
fibers” (.../le-/e+/e—e+/...), etc. with an immediate deep cooling and spuedasly arising
frictionless superfluidity of our Multiverse. Throcess was not totally ideal somewhere
arose natural (overheating) effects, with corresipan hyper-fibers-breaks - hypersymmetric
by the naturenole/antihole cellular defects our rare matter particles and antiparticles — as
micro-babbles in an open bottle of bier. They wareultaneously arranged by their fields
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and correspondingC3physics — existing “forever”, freely swimming asagitating/charged
“fishes” in the invisible mother-ocean of ased, emergentBspace. It could be our
Multiverse with matter/antimatter periodicityith the gravitationally related periodical
DE&DM&SUSY, phenomena. May be the Multiverse 4D-endless and also goes fare
behind the B-events horizon. The discussed above “Dark Flowgmamenon supports this
point of view.

Some notes to the “Living in the Multiverse”, written by Steven Weinberg

Our hypersymmetric vacuum is globally a@me-united & nongravitating medium
(following the superfluid helium at low temperatu(golovik 2003)). It is insensible for us —
for its elementary “defects” and quasiparticle®-#otons of light, freely “swimming” in
this maternal ocean (creating and holding matt&9. our eyes and ears percept perfect
vacuum medium as an empty space. The Lorentz anveei of the SR here looks like an
emergent resulting phenomenon - all physieals are invariant under the Lorentz
transformation. We cannot determine our absoluteement in the vacuum medium and the
Einsteinian relativity arises as the resulting valg physical logic. Steven Weinberg writes
that Einstein ,offered a symmetry principle, whistated that not just the speed of light but
all the laws of nature are unaffected by a trams&tion to a frame of reference in uniform
motion.” (Weinberg 2005, p. 1). It can be rewritmas if Einstein have introduced vacuum
as a hypersymmetric superfluid, where vacuum itsefomes “empty” - Lorentz invariant
incognito - and Einstein (as a navigate@would simply “ignore” its reality. hE
hypersymmetric superfluid vacuum concept regguithat common quantum field theory
(being now improved and corrected — hypersymmaeauigersymmetric) expressesiversally
“effective” physicsand is of cause an “effective” and emergent, eyaadl it is in the liquid
helium al low T. This picture corresponds to thhestWeinberg's statement: “Our present
Standard Model of elementary particle inteoms can be regarded as simply the
consequence of certain gauge symmetries and tbeiatesl quantum mechanical consistency
conditions.” and “The development of the Standa@d® did not involve any changes in our
conception of what was acceptable as a basis fgsiqgdl theories. Indeed, the Standard
Model can be regarded as just quantum electrodyosawriit large.” (Id, p.2). But for decades
“...there seemed to be something peculiar aboutvélee of the vacuum energg,” and
“Quantum fluctuations in known fields at well-ungod energies (say, less than 100 GeV)”,
give “a value ofg, larger than observationally allowed by a factor®l&nd “no symmetry
argument or adjustment mechanism could be foundwbald explain such a cancellation.”
(Id, p.3). We could show above that common phydiedd theory is not complete — and the
searched miracle “cancellation” comes from the eddbey hidden-monstrous Multiverse and
its dense vacuum’s hyperstructure, immedtjatpresenting corresponding monstrous
cancellations. We are creatures & witnesses ofedfective” being — arising on the lowest
vacuum energy level - with enough complicated, dbahy fine forms of life, with resulting
curiously “purblind” physics of Galilean Simpliciaggnoring vacuum itself. Complicated life
could be created only in the enough cooled vacuate,svhich well corresponds to common
“anthropic arguments”, being discussed by Lenardsiuad regarding to the string theory
“landscape” (Susskind 2003).

The question about Multiverses sees to be the thifgult, dark question in modern physics.
Weinberg notes that, e.g. multidimensionaingtrtheory tells about plenty of possible
Multiverses with sufficiently different vacua and salled “string landscape” is estimattxl
be of order 16" to 1% Weinberg assumes “at least four ways in whichmight imagine
the different “universes” (being described by theing landscape) actually exist. Various
subuniverses may be simply (1) “different regiohsmace”; (2) “different eras of time in a
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single big bang”; (3) "different regions afpacetime”; (4) “different parts of quantum
mechanical Hilbert space”. “These alternatis@e by no means mutually exclusive. In
particular, it seems to me that, whatever one emed about alternatives 1, 2, and 3.” (Id, p.
10-11). Indeed the case (1) seems to be the ndarestir periodical Multiverse picture, but
“different regions of space” are now different Bygpatially and at the same time they are
nearby here-everywhere — they are adjacent amdllitgoarallel to our quasiflat Universe as
physically identical periodical sub-Universes. hatgions between these Sub-Universes work
correspondingly - globally + microscopically — eywhere (remember the anti-
gravitational/gravitational DE / DM omnipresencedar Universe, being imbedded into the
Multiverse), manifesting deep connection betweeysigal Sub-Universes in the Multiverse.

Weinberg writes: “The test of a physical aheis not that everything in it should be
observable and every prediction it makes khdae testable, but rather that enough is
observable and enough predictions are testableséoug confidence that the theory is right.”
(Id, p.12). Indeed, we cannot e.g. percept vacuumeslium, but we are able to build some
basic physical concepts of it, that explain tHasibn of emptiness, the miracle (but so
necessary) weightlessness, the frictionless, égsigally, what we derived above. The same
way we cannot percept quantum mechanical wave iumcbut physicists widely apply its
fundamental theoretical concept for accountmgasurable QM-probabilities. Weinberg
notes: “There is also a less creditable reasohdetility to the idea of a multiverse, based on
the fact that we will never be able to observe anlyuniverses except our own.” (Id, p.12).
The periodical Multiverse concept shows that “observe” Subuniversesiany decades via
the gravitational DM/DE observations, but yet damterstand it this way!

Weinberg joked about a “confidence” to the Multserexistence: “I noticed for sale the
October issue of a magazine called Astronomy, ltaeim the cover the headline “Why You

Live in Multiple Universes.” Inside | found a repoof a discussion at a conference at
Stanford, at which Martin Rees said that he waBcserfitly confident about the multiverse to

bet his dog’s life on it, since Andrei Linde said would bet his own life. As for me, | have

just enough confidence about the multiverse tatetives of both Andrei Linde and Martin

Rees’s dog.” (Id, p. 13). According to the presdmeriodical Multiverse concept, disclosing
the DE&DM&SUSY “darkness”, etc. it will be reasdila to support the bold decision by
famous cosmologist Linde — but less, less bloody bet at least one or more sacrificial
Lagrangians on the Multiverse existence.

Some notes to the “Einstein and the search for unification”, written by David Gross

Gross quotes Einstein, who believed that: “The esmgr test of the physicist is to arrive at
those universal laws of nature from whiche tcosmos can be built up by pure
deduction”. (Gross 2005). Albert Einstein was afsv&ncouraged by his naive, invincible
believe in a harmony, beauty and simplicity of &xésting world. He was irreparable pacifist
and idealist, with undamaged morality of teenaeich insightful naiveté is natural for great
geniuses and contains a powerful cognitive souocettfeir creativity. They have not only
usual — the adult one — grown-up verbal consciassifelaced in the left brain hemisphere),
but also never-maturing teenager’s sub-consciaithy well developedadditional speech
center,etc. living in their right brain hemisphere, whigtanages visual and emotional worlds
of the human being (Gribov, 2002). Such brightspaalities as Albert Einstein, Andrei
Sakharov, etc. definitely had this kind of the diedb “super-brain” structure (being left-
handers). This is one of the markers of the leftiispherical “functional shift” into the right
brain hemisphere. Indeed, Einstein wasotemally very sensitive, musical “right
hemispheric” person, etc.). These outstanding geopler become mentally old and never
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loose their “naive” hopes and curiosity, they hadraordinary expressed global-holistic
insights, realizing by very strong involvement betglobal - right hemispheric functions in
their thinking (Gribov, 2002). David Gross writdgt Einstein “believed that the fundamental
laws and principles that would embody suchthaory would be simple, powerful and
beautiful.” (Gross 2005, p. 2035). We showed altbe¢ these features arise repeatedly in the
pure hyperspatial-waveguided interpretation of Hiestein's SR&GR, being hyperspatially
“married” with the Einstein’s second genial creatiothe quantum light photon, which now
becomes B-hyperspatial, B-waveguided - relativistic, acquiring quantized, positive
inertial “rest” mass andgravity “charge”. The aroused here hyperspatialten@ntimatter
symmetry andtgravity “charge” allow radically novel physics, vkang as a “golden” tail-
key, opening door into the periodical Multiverseri@v 1999, 2003, 2005). Young Einstein
stood alone on a threshold of this fairy-tale db@6 years ago, with almost prepared “self-
made” classical/quantum equipment to open it. Bt Multiverse dragon was too quiet,
invisible and serene, as a miracle “Tao”, desigbgdenial Lao-tse long time ago: “There is
a thing confusedly formed, born before Heaven aadhE silent and void. It stands alone and
does not change, goes around and does not weasycétpable of being the mother of the
world.” (Lao-tse 600 B.C.). We could wait may bemsbillions years, but the fantastic DE
and DM-manes, etc. arouse us and show us hypeispaean, where we will try to find
ourselves intelligent images, waving from our distature.

Gross notes, for example, that the GR hasnwon conceptual problem - there is “no
principle to determine the properties of mass’tifid p. 2036). These properties are related to
the sourceof curvature-mass, arising arbitrary in the GReTgroposed here waveguided
gravity mass-“charge” concept presents thetumal - holistic — the wave-dynamical
hyperspatial source, caused by the orthogdnptessure of the massive quasiparticle,
deforming 3D-membranes of the 3D-waveguide. Thigupe literally realizes Newtonian-
Einsteinian gravity potential (by negative and pgsipotentials for matter and antimatter and
with unavoidable involvement of the Planckian cansh and the corresponding quasiparticle

- Einsteinian-photon concept).

Gross cites Einstein: ‘That appears certain to Imegyever, is that, in the foundation of any
consistent field theory the particle concept must appear in addition to the field concept.
The whole concept must be based on partial diftexeaquations and their singularity-free
solutions’ (Id, p. 2036). He wanted to generalize GR including electromagnetism and to
“eliminate the right-hand side of his equasioand deduce the existence of matter by
constructing singularity free solutions that wouléscribe stable lumps of energy” (Id, p.
2036). Einstein also “abhorred the arbitrary natfrehe quantum rules and their probabilistic
interpretation, he hoped to deduce them from themesingular solutions.” (Id, p. 2037).
Gross writes, Einstein ,imagined that the demanthdk of singularities in the solutions that
would describe matter would lead to over-determiagdations, whose solutions only exist
for some, quantized values of physical paramesag,the radii of electrons orbits. Thus he
could imagine reproducing the Bohr model of thematd@he core of this program was to
include electromagnetism and derive the existericmaiter in form of, that we call today,
solitons. As Einstein understood, nonlineauaipns can possess regular solutions that
describe lumps of energy that do not dissipated; (. 2037). The proposed waveguided —
periodical modular hyperspace structure allowsating these necessary identical “stable
lumps of energy” — non-linear, quantized, coed and twisting electron waves, indeed
“remembering the Bohr model of the atom”, realizBig-rest-massive/ @-massless Yang-
Mills-like field with the Einsteinian-relativistictwisting e-cell, realizing theSU2) group
symmetry and fermionic properties. These quantidedips cannot dissipate, since these
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clumps — elementary particles — live as hyperspphatonic excitations in the unavoidably
periodically foliatedsuperfluid hyper-medium.

“Viewpoints on String Theory” by Edward Witten, David Gross and Sheldon Glashow

Edward Witten describes historical motivation talduhe string theory (ST) in the NOVA-
interview as “an attempt at a deeper descriptibmaiure by thinking of an elementary
particle not as a little point but as a little loopvibrating string.” (Witten 2003b). The ST
assumes a priory existence of plenty idehtitay ‘musical instruments’, expressing
elementary particles as theirs vibrations: “All aliéferent forms of vibration of the same
basic string. In the case of string theory, withr puesent understanding, there would be
nothing more basic than the string, and ... It's @atdsurprising that replacing the elementary
particle with a string leads to such a big changthings. I'm tempted to say that it has to do
with the fuzziness it introduces.” (Id). So, the 8dclareda priory very tiny string-particle
with (fuzziness) as basic elementary-extray tphysical object. It postulates additional
(compactified) space dimensions and also Jam@n endless global branes. The extra
dimensions were not yet observed, since they agstoniee very small. String theorist Barton
Zwiebach writes with optimism about opportunitydbserve existence of even enough large
extra dimensions: “Surprisingly, it is possiblettiarge extra dimensions” exist and that we
have not observed them yet.” (Zwiebach 2004,61). The proposed above Periodical
Waveguided Multiverse (PWM) concept supposes tiatdurthL-extra dimensional interval
AL~10"m is indeed very small; it is 100 times smallemttiae size of hydrogen atom (that’s
why it is not visible), but it is much-much bigger®™ times) as common - the Planckian
string length ~18°m.

Here we will try to compare the ST and the PWM @pts, since the PWM also contains
(now sufficiently emergent) compact stringy wavetigbes/antiparticles “loops” with (a) self-
focused hypercylindrical, coherent, constantly edn®-surfaces="branes” and (b) endless
coherent B-membranes&wavegides. It is easy to note, thaSfheontains the same generic
weaknesses as the underlying classical physicaeedpts a quasi-empty vacuum space and a
localized by the nature mass particle, plus it thessame — formally correct but physically
mistakable — the global Minkowski’'®4spacetime platform, which ismiory implanted into
the ST. David Gross predicted this theoretical bbieahe NOVA-interview: “A lot of us are
waiting for such a new idea that will give us atealate to our traditional notion of space and
time perhaps—or perhaps some other new idea. Sorgathmissing that is most likely not
just another technical development, another imgmment here or there, but something that
truly breaks with the past. And all the indicatiare that it has to do with the nature of space
and time.” (Gross, 2003).

The ST has, of cause, very useful (going to thbtrigthe singularityless direction) physical
elements — vibrating loop’s fuzziness without siagties and with additional compactified
dimensions, but the mentioned above “mistakaidte clothes” make the ST-innovations
similarly rootless. Indeed, Witten writes thatthe ST “we do not have the analogue of the
Einstein-Hilbert action or the principle of equigate that led Einstein to it” (Witten 2003a,
p. 458). The PWM concept, on the contrary, derthesbasic physical laws as simultaneously
emergent & united — arising together with the eraertgquantized gravity “charge” and the
(hypersymmetrically improvedgquivalence principlewith classically quantized, stringy-
fuzzy elementary particles. These bosonic (magslésguasiparticles behave as relativistic
fermions and acquire rest mass together with tmepcsite supersymmetry in the modular -
periodical -waveguided Multiverse. The same basic motivatido create the ST-like
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theory - free of singularities - is realized heraam more holistically way, where strings-like
particles are emergent.

The rest mass in the ST “(or its rest energy) arimaly because the string has a tension”.
(Zwiebach 2004, p. 108). This means that the Shesis massless if its tension is zero. It is
realizable for free B-light photons if they are not confined and if #aere no barriers on the
photons way. The ST postulates string tensionshi@rest mass existence. The confild
guasiparticle behaves in our case as localizediroenhfstringy C,-wave with the enormous
CL--pressure, directed outward of thg-confinement, creating it€;-dynamical rest mass.
This stable dynamical confinement assumes dkact opposite tension, arising in the
confining system, compensating the enormous outWargressure (on the contrary to the
tensioned - static by the nature ST-string). Peeodical -waveguide’s stability needs
equal enormous resistance - bulk and framing memeisra tensions, keeping integrity of the
periodical bulk and the waveguide itself and congp¢éing the mentioned abo@.-pressure

— as it is common in atomistic liquid mediums withves-quasiparticles inside. This means
that underlying very dense bulky-mediumsust be hypersymmetric (nongravitating
superfluids, as for example, the-(e+) vacuum) and the vacuum’s atoms must be well self
integrated - coupled by a kind of microscopic Van Waals forces, common in the condense
matter physics.

The PWM stringy states are confined excitetioin isotropic superfluid Brmedium
(paradoxically ghostly vacuum tissue, being hypmrsetrical) with the hypotheticaC,-
waves-quasiparticles, being self-focused, as d@oimmon in the non-linear optics. They are
exactly associated with common Yang-Mills “photbrnghe simplest stringy-loop state is
hypercylindrical with the quantized dynamical eneig=h(nv*,4) and the waveguided rest
massMn=nhv*,4/Cs2. These wave-particles are dynamical by the paamd havelifferent
stationary orbiting-twisting radiusé&=Rd/n, but they hold the same fermionig-spin $=1/2
corresponding to the groUpll(2) and which arises as pure relativistic effecttiom level of
common - “effective” superfluid theory.

The obvious analogy to the ST-like branes are doivay flat ID-membranes, dividing two
4D-vacuums), but they are emergent and anisen fconceptually deeper - condensed
matter/antimatter @ or even more dimensional physics. The PWiNhgs are not
elementary and isolated entities in empty spagenaore, so, the ST must be revised and
developed on the PMW-like, superfluid medium badibus, the PWM shows the obvious
paradigmatic deepening of existing convenient “@@maatic physical landscape”, including
the both — as classical physics and as the STleSsaingy loops are not thinkable any more
as basic elements without corresponding nonlinepergluid medium around, holding these -
sufficiently dynamical - strings “for ever”. Thisc¢ludes superfluidity, superconductivity, etc.
as basic surrounding vacuum properties, describjmgommon quantum field theory (but
arising now as condensed, superfluid “vacuuphiysics, being waveguided, composite-
hypersymmetric, nongravitating and free of singtiks.

It is symptomatic that much more successful devakaqt of the ST arose after the M-theory
creation and involves additional hypotheticahcroscopicobjects likebranes These branes
have analogue to our “substantial membranes”,uteisd at the beginning in the PWM
concept. They have enormous tension and are elzmttasses of(3waveguides. But these
membranes arise physically in the PWM concept as strfaces, dividing different vacua,
Lo-periodically placed in the hyperspace and so, #reynot elementary — they are emergent
global collective (sufficiently hyperspatial) phenena - physical macro-surfaces with natural
— common properties of strained elastia-@embranes. We see that these membranes are
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sufficiently different from the postulated abstré&&T-branes. Our stringy particles cannot
“live” on the isolated brane (being a dividing so€)— since our isolated brane is physically
disappearing fiction without two surrounding va@sbulky slices and moreover, the PWM-
particles é-cells) need at least two parallel branes-brames and particles live in the
isotropic P-bulk-shell between these framindd-dranes. Non-local electrostatic potentials
“live” indeed on two reciprocally stretched3nembranes, but their collective sourceseare
holes in the cellular-dynamical superfluid btilsue. The minimal membranes quantity,
containingparticles and antiparticles as elementary celludefects and anti-defectsow
needs six parallel, periodically place®-Bnhembranes and fiveDBwaveguides, this assumes
their inevitable - further periodical prolongatiam the hyperspace. Our periodically placed
membranes seem to be emergenD-sBrfaces, dividing periodically layered
vacuum/antivacuum. Underlying future theorie®sfdibing the substantialD8waveguide
nature, the hyperspatial periodicity nature andespondingly different masses of leptons
and quarks) must be developed in the framledyperspatial by the nature condensed
matter/antimatter physics. It is very possiltl@at the sophisticated ST machinery plus
hyperspatial condensed matter QFT, etc. containl kifiits useful geometric-topological
elements. Indeed, the ST captures “so much of wieatlready know about physics since
shedding so much light on theories that we alrdzaiye” (Witten 2003b). But the task of a
deeper theory is to solve at least some basiclwetdheoretical problems and to predict
some new, experimentally testable physical phenamehat was not yet the case for the ST.
Indeed, Martinus Veltman wrote recently that veiy thopes for modern string theory did not
prove true, and the “strings and supersymmetryla@x nothing from things what we don't
understand today” (Hargittai 2004, p. 107).e V8ee that basic obstacles for the ST
unsuccessfulness are the same old-fashioned paraiitgphysical frames of particle and
vacuum, realizing in the physically blinding Minkelw's global spacetime, analyzed above.
These frames were not changed also in the SM amd ih becomes also clear, why (as
Veltman notes), “the miraculous thing with the Stard Model (SM) is that originally ALL
the particles in the SM have some zero mass.d’.p(l101). He asks, “is there a deeper layer
to understanding the balancing of forces?”, ... “wam'tlknow why, but it gives you the
suspicion that in the Higgs system there is propahbther layer where the idea of mass gets
another interpretation” (Id. p. 101). The PWabncept gives surprisingly simple, but
inevitably hyperspatial answers, crucial for amspicture of the Multiverse’s physics, getting
waveguided rest mass and DE/DM&SUSY - without neetheé Higgs - interpretation.

Witten, indeed was deeply right (together with Gro&lashow and some other prominent
physicists) to question, first of all, the Minkax/s spacetime concept: “when we study it
more deeply, we find that in string theory, spanetibbecomes fuzzy” and “I suspect that the
fuzziness of spacetime will play more of a roletive eventual answer than we understand
now.” On the other hand, the classical — global Rdimski’s spacetime is, as we could show
above, not more than physically wrong unrollingtbé 3D-waveguide’s wave-dynamics,
where some basic physical features (as fDesgace presence, rest mass, etc.) are lost. This
classical-global unrolling stops the underlying ogppnities to unify particles physics and to
disclose corresponding extradimensional Multivek&ten says in the NOVA-interview: “I
would conclude that extra dimensions really exidtey're part of nature. We don't really
know how big they are yet, but we hope to explbia tn various ways. They're beyond our
ordinary experience just like atomic nuclei are. fBa other hand, we don't understand the
theory too completely, and because of thiszifuess of spacetime, the very concept of
spacetime and spacetime dimensions isn't precselyned.” (Witten 2003b). The PWM
concept shows that the electron-Compton kengecomes not only analogy of the
hypothetical ST-“fuzziness”, it becomes the extmaehsional “fundamental” physical length
constant and fundamental hyper-period in the Meaite.
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Witten says: “That's a big problem that has to Xglagned. As of now, string theorists have
no explanation of why there are three ladymensions as well as time, and the other
dimensions are microscopic. Proposals about hiage been all over the map.” (Witten
2003b). An exemplary answer could be following 4yahe long-range force can provide the
long-range (alway£-dynamical) coherent existence of our dividing naedD-membranes
and provide the long-range dynamical connectiongdeal mediums. Only the long-range
forces (C-quasiparticles) provide a long-range cohezen by common 3-Maxwell’'s
photons (as spin waves in th®-8uperfluid vacuum). Surface of the hyperajioal
electron’s attractor is three-dimensional (two aod one hyperspatial dimensibh and the
4D-wave of electron is self-focused here (one frospdtial dimension is “condensed”) - self-
reduced into the loop-likeCBwave. It behaves like a (locally gauge invarnjaotdinary
Maxwell's C-photon, twisting on this, very strongly curved)-8urface (being at the same
time the Yang-Mills-like “photon”, flying in the mdinear D-medium, being massless only
in the “illusory” (waveguide-less-unrolled) Minkokis spacetime description. It becomes
the “gapped” rest mass in th®3vaveguide — with the minimal classical rest mamsronics
(the waveguided mass gap), common for classiBalvaveguides. Here arises very simple
sense of the mass gap existence in the Yang-M#iary, being totally lost in the Minkowski’
4D-spacetime — it becomes hidden in the Id3tviZaveguide’s hyperspace structure, which is
able to create the SR, etc. as wave interfererfeetefin the 3D-waveguide, where “illusive”
Higgs bosons become “jobless”. There are so mamsiohs in contemporary physics! After
since, it seems to be clear that Jaffe antteWw have challenged in the “Mass Gap” -
(Millennium problem) something bigger — the “illugd Minkowski’s spacetime itself, the
“illusive” SUSY and the “illusive” Higgs mechanisnthe so easy quantized - gapped rest
mass was lost in the first one, lost together whthstolen waveguided “mass gap”.

Witten notes about crucial role of the SUSY: “...martysicists do suspect that our present
decade is the decade when supersymmetry will bmwised. Supersymmetry is a very big
prediction; it would be interesting to delve iriestory and try to see any theory that ever
made as big a prediction as that.” (Witten 2008b@m our point of view the so necessary
but always “illusive”,perfect supersymmetry indeed exetsl is provided by the Cooper-like
fermionic/antifermionic composites in the PWM atstid hyperspatial vacuum, but material
spices/devoices (as being made of elementary va¢dafacts”) are not able to percept this
coherent global vacuum tissue. If they could dlyepercept it, their life could be very short,
but it is practically endless, as our Universe li§. This ideal-perfect tissue is absolutely
necessary for their existence, but at the same itiloeks like a perfect emptiness for them.
Imagine, that a fish, living in superfluid and ateacean, will also percept it as emptiness. So,
we cannot percept directly these single symemetric vacuum “atoms” — directly by
physical experiments — they are truly domimatphysical actors, but they are simply
dominating ghosts, ghostly incorporated into thabgl coherent orchestra of the transparent
superfluid vacuum. This miracle medium is our modestherland - our invisible Tao,
according (Lao-tze 600 B.C.), giving us (sophidedabunches of its elementary defects) a
wonderful freedom to fly free, fare away across thee cosmos — our united vacuum’s
space, to arise and to exist (as couldish fn superfluid) in the confusedly illusive
hyperspatial emptiness. Sheldon Glashow have pgeetlio the NOVA-interview: “| think the
late 1990s and the beginning of this 21st centutiyb@ remembered as the coming together
of the large and the small, the convergence of otmyy and particle physics. The two
sciences, the two least useful sciences, one dewlith the smallest things in the universe,
the other with the biggest things in the univensd te universe itself, are coming together as
they have been for many years but more so tod&jdshow, 2003).
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Some notes to the Pauli’s invention of non-abelian Kaluza-Klein Theory in 1953

Wolfgang Pauli developed in 1953 the first consisgeneralization of the five-dimensional
theory of Kaluza-Klein to a higher dimensional i@ space, realizing that is known as the
fundamental nonabelian Yang-Mills theory (Pauli 9p®Being too self-critical, Pauli never
published his theory since “he saw no way to giasses to the gauge bosons...” (Straumann
2000). This theory was later recreated and puldighenot so self-critical Cheng Ning Yang
and Robert Mills (Yang & Mills 1954). Indeed, thauge bosons will never acquire rest mass
on the base of the global (unrolled) Minkowski cgtame, incorporated into the GR and
automatically incorporated into the Kaluza-Kleimdidimensional generalization of the GR,
where the rest mass creation mechanism disepgegether with its fundamental — the
described above waveguided physical base.

The “Millennium Problem”: Yang—Mills Existence and Mass Gap in the Multiverse

Arthur Jaffe and Edward Witten have formulatthe “Mass Gap” problem in four-
dimensional space-time in the Quantum Field Thd@¥kT) “... one does not yet have a
mathematically complete example of a quantum galbgery in four-dimensional space-time,
nor even a precise definition of quantum gaugerthe four dimensions.” (Jaffe, Witten
2006, p. 3). ,Regardless of the future role of QR pure mathematics, it is a great challenge
for mathematicians tanderstand the physical principlésur highlighting) that have been so
important and productive throughout the twentiegmtury.” (Id., p. 4). Indeed, we have
turned the problem into - understanding “the phgisprinciples” - into revision of the global
Minkowski space-time itself. Jaffe and Witten writether: "QFT is the jumping-off point for
a quest that may prove central in 21st centurysigBy- the effort to unify gravity and
guantum mechanics, perhaps in string theofld’, p. 5). Indeed, ourBwaveguided
SR&OQM&GR and Newtonian-like quantized gravityise, together with their “stringy
music”, as organically united waveguided realit@sscribed above.

They formulate the problem: “Prove that for any pawat simple gauge group G, a non-trivial
guantum Yang—Mills theory exists on R4 and has asngapA > 0.” (Id., p. 6). Yang-Mills
theory is the (non-Abelian) quantum field theoryderlying the SM of patrticle physics; R4 is
the Minkowski D-space-time. The mass gAps the mass of the least massive particle in the
theory. Yang-Mills theory is connected to a simpie Group, such as S(U2) or S(U3).
Shortly: (1) Look existence of the Yang-Mills thgan the R4 manifold;

(2) Show that the Y-M particles have a mass gajp msO.
Our present article shows that the tasks (1-2)pare conceptual - physical. They could be
solved only if to understand the adequai@-hgperspatial (B-waveguided) physical
background of the SR, analyzed above, andcdwostruct a corresponding geometrical-
mathematical (polygonal-like) space-time structupased on the quasiflaD3vaveguide’s
dynamics. It is indeed necessary to revise physieake of the canonic-global Minkowski’'s
R4-spacetime, where the corresponding glaRal coordinate becomes trivial polygonal
length-parameter (Lagrangian-like) in thé&-®&aveguide and the periodicity (theD4
Multiverse) miracle way transforms the space-tiniesion”. The waveguided “massiveC,-
guasipatrticles are locally self-consistent - gaugariant, simultaneously they acquire the
SR&OQM&GR, etc. properties with the minimal-geaga rest mass by the very simple
waveguided way, described in the present work. arsng twisting - localized electron-cell
structure has its natural rotational fermionic syetmyaround the axis OL. This twisting, self-
focused co-phase state acquires sufficiently kestic intrinsic L-spin S =1/2, corresponding
to commonrotational group S(R) of electron, the simplest spatial eleragntparticle
structure, now being without singularities.
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The task (2) has the hidden “expensive” questiaoutla physically appropriate mechanism
of the rest mass creation in nature (e.g. miramdhfe SM, since the hypothetical, very heavy
Higgs bosons practically were not found at CERN22@hd hopes are now too small). Our
waveguided mass-creation mechanism obviously exygsanommon Higgs mechanism, etc.
with the arising now classical waveguided gappipgoperty: M=Mq,in>0, where
MminC2=hv=hC/2L,e and Mn,in=h/2CL,. The rotational grousW2) of hyperspatial twisting
electron reflects fundamental structural fesgurof identical elementary fermion cells
(fermionic electron- or positron-cell), etc. in tlkentext of the above proposed periodical
waveguided Multiverse. The arising relativistic atddnal groupSU?2) corresponds to the
fermionic spin S=1/2. This basic obstacle equalizes the douldéativistic inertial mass
Moegineri=2Mmin Of the electron-cell with the doubled gravity maste.gra=2Mmin Of the
electron-hole in the periodical Multiverse. tidally arising negative gravity “charge”
Moe+@grasr —Mmin for positron (antimatter) finds very good cosmobayiDE&DM&SUSY
confirmations, corresponding to the hypersymmalrguasiflat-periodical matter/antimatter
Multiverse with the hypersymmetrical-Multivelsdlarge-scale) bubble-structure. Out
antimatter-antigravity prediction will be very so@roofed experimentally at CERN, using
deeply cooled, electrostatically neutral antihydnogatoms. The described above
cosmological DE&DM confirmation suggests very sgdmopes for antihydrogen antigravity!

Arthur Jaffe describes common axiomatic componeitthe QFT as “Life of a Particle at
Imaginary Time” (Jaffe 2005). This “life” hasommon theoretical requisites as wave
function, Euclidean Laplacian and its Green’s fiorgt the Osterwalder-Schrader
guantization, the Poincare symmetry from Hiedn symmetry, monotonicity operator,
periodic time reflection, reflection positivity,cef that we find also in ourlB3wavegide with
the polygonalCs-quasiparticle-wave propagation. Jaffe writegthier: “The proof of the
existence of a “mass gap” appears a necessaryahiggyt of solving the entire puzzle. This
guestion remains one of the deepest opemesssn theoretical physics, as well as in
mathematics. Basically the question remains: cangwe a mathematical foundation to the
theory of fields in four-dimensions? In other wardan do quantum mechanics and special
relativity lie on the same footing as the classighysics of Newton, Maxwell, Einstein, or
Schrédinger—all of which fits into a mathemak framework that we describe as the
language of physics. This glaring gap in our fundatal knowledge even dwarfs questions of
whether there are other more complicated and siqditisd approaches to physics—those that
incorporate gravity, strings, or branes—for underding their fundamental significance lies
far in the future.” (Id., p. 9). The “mass gap”egtion arises in the QFT as unavoidable
general “mass-illness”, naturally created in owon QFT-basis — mistakenly mixing the
necessary gauge invariance with giebal space-time of Minkowski. It is clear in the context
of our present work that the “mass gap”bpeo indeed turns physics to its physical
hyperspatial unity, derived in frames of the wavdgd periodical Multiverse. This beautiful,
lazy monster reminds us about himself by the DE&#t, miracles, including the “glaring”
Millennium - “Mass Gap” - problem.

Some notes to the book “Cosmos”, written by cosmologist Carl Sagan

Famous American cosmologist Carl Sagan andly@stronomically very short) human
history, where genial thinkers tried to understaodmical mysteries of our Universe: ,As
long as there have been humans, we have searoheulif place in the Cosmos. In the
childhood of our spices ... among the lonian sciégnté$ ancient Greece, and in our own age,
we have been transfixed by this question: Wherenaa® Who are we?”. “We find that we
live on an insignificant planet of a humdrum stestIbetween two spiral arms in the outskirts
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of a galaxy which is a member of a sparse cludtgataxies, tucked away in some forgotten
corner of a universe in which there are fare malexdes than people.” (Sagan 1981 p. 120).
Sagan was sure that we are not alone in the Umaard “understanding where we live is an
essential precondition of improving the neighbadio(ld. p. 120) He wrote: “The sixth
century B.C. was a time of remarkable intellecaad spiritual ferment across the planet. Not
only was it the time of Thales, Anaximander, Pytitrag and others in lonia, but also the time
of the Egyptian Pharaoh Necho who caused Africhdacircumnavigated, of Zoroaster in
Persia, Confucius and Lao-tse in China, the Jepiisphets in Israel, Egypt and Babylon, and
Gautama Buddha in India.” (Id. p. 114). Sagan wa® fbout arising modern — Cosmic
Renaissance, whose nations are cosmopolitans (rewsowld imagine that we are very near
to the hyperspatial, “hyper-cosmical” cosmopuig). He quoted many great persons,
shaping basic scientific & cosmological conceptdsteng in our civilization. Sagan quotes
Lao- tze (600 B.C.), who claimed existence of sdvmet invisible, “silent and void”, being
“the mother of the world”:

“There is a thing confusedly formed,

Born before Heaven and Earth.

Silent and void

It stands alone and does not change,

Goes round and does not weary.

It is capable of being the mother of the world.

| know not its name

So I style it ‘The Way.’

| give it the makeshift name of ‘The Great.”” Lao-tse (Id. p. 148)

Lao-tse always associated and mixed humarhpsystates with physical states of the
surrounding us Nature. He proposed a quasi-physmateption of a precursor of the world,
intuitively describing it as the Tao — “the mothefr the world” strikingly similar to the
properties of the e-cellular superfluid vacuum raedin our physical paradigm of vacuum &
matter in the Multiverse. Indeed, oercellular vacuum was also “born before Heaven and
Earth”; it is also ghost — “silent and void” for ohiological and technical sensors; “it also
stands alone” and practically “does not changeh@lthe Universe accelerating expansion; it
also “goes around and does not weary”, since wayfrevim in this superfluid, frictionless -
tireless medium; it is also “the mother of the wbrand “the mother” existed before creation
of our matter world (as its defects); it also cobklstyled as “The Way”, since it shows very
wide and very thin “windows” to the grandiose Muéiise around our Universe.

Sagan remembers legendary Euclid (300 BC), whotenlethe Euclidean geometry: Euclid
“...glimpsed an image of perfection and cosmic gldtyclid was later to write: ‘Geometry
existed before the Creation. It is co-eternal whité mind of God . . . Geometry provided God
with a model for the Creation . . . Geometry is Gdichself.” (Id. p. 93). Other words, the
Euclidean geometry manifests the “Godly Geoyiiebf Creator. Indeed, the Euclidean
geometry is primary and dominating in the (globadlp-Euclidean) Multiverse structure
(including the MWBB scenario), where the dflas (quasi-Euclidean) Multiverse (as
periodical, hypersymmetric and defectless vatuwith its initially Euclidean geometry)
existedbeforethe MWBB-Creation. The MWBB is the history of patioal matter/antimatter
defects (tiny, secondary by the nature), oacese (for example under a local thermal
fluctuation, etc.) and forever existing in the fpet - divine Multiverse medium. Indeed,
‘Geometry existed before the Creation’ and so,Mhgtiverse, as the cause and holder of this
geometry, reflects the ancient Euclidean “God Hifise
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Prediction of the picometer-limit for the singularityless Newtonian gravity law

Three very precisions torsion-balance experimenere recently conducted to test the
gravitational Newtonian inverse-square law saparations between 9.53mm andubb
probing distances, being less than the “dark-gnérggth scale” R=85um), (Kapner, et al
2006) This test confirms the Newton inverse-square lawrdto alengthscaleR=56um and

if exist an extra dimension, it must have a sizs ldhanR< 44um (!). Our estimation shows
that the Newtoniarkg, ~1r? -law is singularity-less and is true proximallyl tilery small
micro-distances down to the radius of the propodedie+) vacuum “atom”
Ri<R.10cm=10"m and is very fare (56x1@m/10*°%cnr10") from the proposed
microscopic 4-th extradimensional sRg discussed in many articles:

Ra = Loe= A4 comptory 2,426%10""M4=2,426 prg . (73)
The geometrodynamical sense of unified fields

This sense fully corresponds to the core of thestéinian Unification Paradigm. Indeed, very
tiny membrane deformation, keeps the-@embrane’s bulk tensiossp-mempr cONStant. This
allows pure geometrodynamical waveguided desonptf the arising additional (positive)
membrane tension energy and potential fields. Clynamical - relativistie-cell has itsC-
dynamical rest mas$i*,=2hv,/C? in the PI-waveguide with the arising hyperspatial
pressure F, creating two symmetrical static Ddnembranes deformations — with
simultaneously arising gravitational and electrosgaotentials, having two clear identities:

(1) There are two symmetrical spatiddgr) and Ugely membrane deformations (straining-like
by the nature), balance its enormous orthogonatéhppessurel-g=+M*,(C?%8L,=0,8 kg Iin

two reciprocal () and (L) directions. These two symmetrical-reciprotaiper-forces
express simultaneously elementary gravity and mstztic charges of the elementary e-hole.

(2) The confined, moving as raassless= C4-dynamical quantalt®.e (realizing thee-cell),
keeps its dynamical enerdy=2hv,e practically without changing after the very tihye
deviation ALo,,,=tUest4,2x10>°cm) for @) and €.), because of the enormou®-3
membrane tension. After annihilation electron the)-fiole and positrone()-hole disappear
and the decouplecef, et) —“atom” is restored> the framing ®-membranes restore their
over-flat state with the restored minimaD-Biembrane tension energies. This minimal
membrane tension energy is very hig@emor minirEo>0 and corresponds to the membrane’s
flat state (with the minimal membraneD-3olume). Additional ®-membranes strainings,
caused by the arisinghole (electron or positron defect) increase thisimal membrane’s
volume and create always positive-additional singin energy
EmembimEotAEmembirEctM*C2>E,, where Ex>>AEmemoy and AEmemn0, that strictly
corresponds to our basic EMMA and GAMMA — condi8@nip.-membr =CONStant creating v
potential forms and corresponding Poisson equatidhgs non-local ¥/ straining energy
AEmembi-M* e-(nertyC*=M* e+(ineryC?>0 is the same and is positive for electron andtioos but
their potentials —B-membranes deviations — have the opposite devatiothelL-dimension
(the opposite potentials-signs), creating tygposite charges (gravity and electrostatic
charges). Annihilation of the opposite — the etattand positron — holes annihilates their
potentials & charges (afterward correspondingming membranes become flat). The so
described annihilation liberates their extraising energiesM* ¢ (ineCHM* e+(neryC?
transforming these mass particles energies intoccmemon massless gamma-quanta.
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Thus, the electron-positron creation is result e€alipling of the €, et+) bosonic “atom”,
consisting of two couplede-cells, living in quasiflat adjacentD3waveguides. This
annihilation replaces two fermionesholes by the coupled back~, e+) —“atom” (now there
are no e-holes any more in the e-cellular superfhiaicuum tissue). The coupled pair contains
two hypersymmetrical e-cells with two genel@,-dynamical e-cell quanta* - andhv* e+
inside. These e-cells never disappear in the peabed-cellular vacuum - they only can be in
the hypersymmetrically coupled (“empty vacuum”)rothe decoupled “matter holes” states.

The self — renormalizability

Feynman, one of creators of the QED, critically term 1985: “The shell game that we play
... Is technically called ‘renormalization’. But naatter how clever the word, it is still what |
would call a dippy process! Having to resort talsinocus-pocus has prevented us from
proving that the theory of quantum electrodynamgsnathematically self-consistent. It's
surprising that the theory still hasn't been proself-consistent one way or the other by now;
| suspect that renormalization is not mathematicédigitimate” (Feynman 1985, p. 128).
Dirac expressed the most persistent criticisetated to the arising singularities: “Most
physicists are very satisfied with the situatiohey say: '‘Quantum electrodynamics is a good
theory and we do not have to worry about it anyaridrmust say that | am very dissatisfied
with the situation, because this so-called 'godoeloty’ does involve neglecting infinities,
which appear in its equations, neglecting themnragbitrary way. This is just not sensible
mathematics. Sensible mathematics involves negte@ quantity when it is small - not
neglecting it just because it is infinitely greaidayou do not want it!” (Helge 1990, p. 184).
L. Ryder resumes the story with conclusidim the Quantum Theory, these [classicall
divergences do not disappear; on the contrary, #pmpear to get worse. And despite the
comparative success of renormalization theory dedirfg remains that there ought to be a
more satisfactory way of doing things." (Ryder 1987390).

The field theory arises as an effective themrycondensed matter physics, moreover, the
condensed matter medium is “continuous” only onsitede above of its finite atomic size and
there are no infinities, that avoids common siagties arising in the “fundamental” field
theories with a point mass particle extrapolatetie, The “effective” sense of such emergent
effective theory simply disappears on the shortates Theoretically arising singularities (and
their miracle renormalizations) are signstbé wrong classical extrapolations. Realistic
(singularity-less) field theories must leéfective, medium-basdtieories (near zero energy
limit) from the point of view of our cellular, coedsed, supersymmetric superfluid vacuum-
medium.

The QED predicts monstrous discrepapgyuumteor.)/ Pvacuumexperim)=10"*for the vacuum
energy density. On the contrary, the proposed alsmperfluid PWM-vacuum consists of
hypersymmetrical Cooperian bosons, it is pondermotor and supersymmetric with
resulting zero QED-vacuum energy density drab ideal applicability to cosmology.
Historically behind this realistic (zero vacuurodncept was initial Diracian idea of the
negative mas®nd his later nonstop search for a “renormaliratree theory”. Now his
promising ideas of the “electron hole” and the télen ocean” can be hypersymmetrically
and super-symmetrically understood and rehlatell: we obtain simultaneously the full
tmass/ tcharge/ £spin hypersymmetry in the non-gravitating, non-gedr; spinless hyper-
periodical quantum vacuum with the vacuum rgynedensity pyacuur0. Moreover, we
discover here unavoidably periodical, very denseipted Diracian-like ¢-/e+) 3D-oceans -
behind paradoxically illusive, light-minded “vacuwemptiness”.



lourii Gribov Leibniz Online, 13/2012
Dark Matter as Pico-Windows to physically equal tsdrse Worlds S.98v. 110

The D-dynamical — inertial mass densifyeresiner. Of the €-/e+) vacuum fraction is
formally enormous, but it is not endless — it iexpmally

Ple-lenyiner= 2M* odVoe= 1000dcm? = 1000 tonn/rh (74)

where M* ,=10%’g, Roe=10"%m, the ®-volume of e-/e+) pair is VoedRe,&4x10°%Ccm3).
For comparison, the neutron star densitydisisiar = 10°°g/cm3. The enormous membranes

tensionasp-membr, derived in the (62) gives a “concept” of the ‘it mass” densitypsp-membr
of the 3D-membrane itself:

o30-membr® 10729Cm*s? 2 pap-membr= (630-memb)(LemP)(Lem)C2=~ 10°%g (in 1 cm?3).  (75)

This is much-much bigger energy density as the imeatd aboveCs,-dynamical (inertial)
mass density .+ of the g-/e+) vacuum. These densities-levels are decreasing as

P3D-membr>> P(e-/e+)inert. (76)

But these two super-monstrous energy densifeshe vacuum medium (at the lowest
potential energy of the flat membrane) are outwfpmssible energy use — they define so tiny
gravity force in nature, etc. and explain tlaegé-scale space flatness, etc. Our suitable
physical energy is always something miserably smalthis background, but alwagbove
this monstrous “minimum”, which could be definedzaso-level (free vacuum level), suitable
for physics, describing behavior of matertfects. It is “suitable”, but not enough to
understand the nature of our physical world, whdsomething bigger” as was shown above
and was claimed by Dirac, Feynman, Laughlin andViaél (see citations above).

Roots of the superposition principle in physics

The superposition principle in physics is connectgith (a) the extremely strong membrane
tensionasp-mems10’°gem’s?, mentioned above, and (b) very rare matter omaaiter holes
density in the vacuum’s medium. These basic olestacreate tiny-linear 3membranes
deviations, as it is shown for almost flat wavegaidyravity potential, where commoib3
Poisson equations arise simultaneously. The satuatisn exists for very tiny wavefunctions
of elementary particles in the QM.

Why are elementary particles (e.g. electrons) identical to each other?

The elementary particles (being quasiparticlesg quantized and naturally identical
everywhere in the waveguided periodical Multiverdecause of the global/local universality
of the proposed flat [3-waveguided-hyperspace structure — its global éisén Formally, the
waveguide physics creates plenty of elementlectron-like particles with linear mass
spectrum Rlye, 3Mgg, ..., NMe? We have no these particles in nature and thisweesyinitially
rejected the Kaluza's[®theory. Our vacuum must be a condensed quantuerfiug in the
minimal — “effective theory” state, dictating alle subordinate particles properties. It is filled
by endless number of cohererg-/€+) pairs, grasping different injecting energynd
protecting generation of different number ofefr@) and &) holes. As exclusion, this
collective coherent systeenergeticallysupports generation of, e.g. much more massive mass
particles with the opposite positive electron cleanmginimizing - eliminating relatively very
strong electrostatic energy, as it do protpnand antiprotong-.
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Why are wave functions ((e-) = ¢*(e+) complex conjugate quantities?

They are symmetricomplexconjugate functions in two adjacent waveguides, reshaur
physical time periodl, becomes imaginary quantiff,=i2L,4/C,4, implanted into the QM

operatorsE—>ifo/ot, p>-ihl. This means that two identical, complex jugate wave
functions correspond hyperspatially to twidferent - adjacent and identical waveguides
(waveguide & anti-waveguide) = (particle and antijgée), existing from the both sides of the
dividing 3D-membrane, where one side is like our Sub-Univarsd the other is the Sub-
Anti-Universe. It is suitable to remember here gigating poetic comments by Gottfried
Leibniz (1646-1716) about complex numbers: “Thedgmary numbers are a wonderful flight
of God’s spirit; they are almost an amphibian bemveeing and not being” (Leibniz 1702).
Leibniz was outstanding, universal genius, parable with Newton; he developed the
infinitesimal calculus (parallel and independerdfyNewton), he speculated about relativity
of space and time, etc. and even about more thepa&e dimensions, being fare ahead of his
time.

The generic wave-optical nature of the least action principle

The Einstein geodesic line condition means thetehbdistance S between two spatial points
(a,b):

0 /?dS=0. (77)

This simple condition gives the common Hamiltompiple in mechanics and dynamics for
weak fields ¢ /",(U-T)dt=0. We could consider the massieavave in our unfolded.-
space as the same quasi-classical “light” beamagaiing with the light speed, along the
geodesic lin&s,, situating now inside of the artificiallynfolded4D-space or B-antispace of
the substantial B-waveguide (see Fig. 2c). It is a quasi-opticag wave-optical situation,
reduced now to the four-dimensional “minimal tinpginciple of Fermat, i.e.,

J /% dsS=4 /. (U-T)dt=0. (78)

From this point of view the idea of geodesic linpspposed by Einstein is equal to the
waveguided concept of gravity, since it has geneiation not only to classical mechanics,
but also to the roots of quantum mechanics in itads (1933) and Feynman’s (1948) path
integrals interpretation. It is based on the Hangywave principle, including the common
‘path integral’ concept in the wave-opticalaweguide’s machinery. The-wave also
propagates along the mainstream way, where waaseghare “fast the same” and “full
amplitude has considerable quantity” (Feynman 1986, p. 109). Thus, the minimal action
principle is not heuristic anymore - it cée deducted from the wave-optical analogy,
connected to the Schrodinger and Dirac equatientha following wave equations. Kaku
attenuated generic role of the least actwimciple, which was used by Feynman to
reformulate the quantum mechanics in terms of Feynpath integrals. He writes: "We can
derive Newton's laws of motion, and vice versa’t Bthis equivalence, however, breaks
down at the quantum level...and ... thus, tlo#oa principle is the only acceptable
framework for quantum mechanics” (Kaku 1998, p.20)is position corresponds well to our
cellular-condensed vacuum media concept, wherergy could be transported literally
through the “atomistic” bosonic superfluid medias spin waves (bosonic quasiparticles).
These spin waves propagatesuallyfrom cell to cell - like it is along Feynman pathahere
action S shows its essential wave-phase properties. Obvyipall Feynman’s paths integral
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accounts(for different possible paths) must be realizathultaneously parallel “in the real
time” in the whole cellular vacuum space alongractspin wave’s fronts. The proposed
cellular-quantized vacuum space indeed works aataral quantum supercomputer — super-
quick, coherent (playing “multi-dice”) parallel Icalator, realizing all the Feynman’s part
integrals and selecting the minimal-one! We couddept famous phrase of Einstein, related
to the full Universe: “God does not play dice withiverse” (Einstein 1926). But who can
forbidden God to play a miracle multi-dice with jebtionable” elementary defects, arising in
his perfect kingdom?

Could Einstein predict the waves of de Broglie and the periodical Multiverse in 19057

The waveguided equatiom V)=hVy/cosa shows that Albert Einstein, as creator of the SR,
was able to offer the fundamental de Broglie’s idkaady in 1905 (!), proposed only in 1924
by de Broglie. This could happen if Einstein hadestigated the optical-waves properties of
his miracle device parallel double-mirror-clock This “substantial” optical clock iglentical

to our waveguide model, as e.g. common thinfilm on the water surface, existing
everywhere after reign. Einstein could immediatdtyainthe same equatiofor the double-
mirror-wavehv=h (@)=hv,/V/(1-V3C? as thewave interference effefr propagating wave
that was obtained in the wave-optics already byi$ekin the 18 century. But even de
Broglie did not think about this opportunity in ¥®2and later), when he proposed his mass
wave-particle. This technically very simple classiinvestigation could be enough to give
him immediate association between SR & mass-paréicwave already in 1905! It could
disclose him the determining geometrodynamicakrs®wf basic physical laws — the 3D-
waveguded hyperspace structure, creating the SREBW&(Kaluza cyclical conditions),
etc. simultaneously! Obviously, it could be a ridtgy to a quasi-classical door into the
hypersymmetric physical concept, describing theoplgral SM-Multiverse, etc. proposed and
defended in the present paper after 100 yearsta#eBR.

Note: Einstein was one of the greatest intuitivists ia thstory of theoretical physics — he
was not satisfied with the Kaluza’s pure matheoahtapproach — Einstein estimated the
Kaluza D-theory as a pure ,abstraction”, which resulteclissence of measurable quantities.
He wrote that Kaluza’'s theory “means a questiamadgymmetry forth of the cylindrical
dimension comparably to other space dimensionstlaaid the all five dimensions must be
build as to be equal” (Einstein and Grommer, 1983Wuensch 2010, p. 314). Our way to
introduce the fourth spatial dimension — exactlytlas isotropic D-Euclidean hyperspace
with equal spatial dimensions — is in full accorc&anvith his deep intuition, saying that all
spatial dimensions must be somehow “equal”’. Einstgote Pauli in 1938: “the Kaluza’'s
idea deserves a logical improvement” (Wuen200, p. 315). This improvement was
published together with Bergman. Einstein and Bengmoted: ,We have therefore to take
the fifth dimension seriously although we are noetairaged to do so by plain experience.
[...] Furthermore it is much more satisfactory tdraduce the fifth dimension not only
formally, but to assign to it some physical meahir(§instein, Bergman 1938). “The most
essential point of our theory is the replacingh@ hypothesis 2, of the rigorous cylindricity
by the assumption that space is closed (or peadydit the X dimension” (Einstein, Bergman
1938). Obviously, Einstein and Bergman were vergrng® our periodical (waveguided)
concept in 1938, but the Minkowski's spacetimewas not revised and was not exchange by
the waveguided,-dynamics. Edward Witten, one of the leading STatoes, writes: “Since
the Kaluza-Klein approach has always been onehefmhost intriguing ideas concerning
unification of gauge fields with general relatiyiiy has languished because of the absence of
a realistic model with distinctive and testabledicgons.” (Witten 1981). The so innovative-
multidimensional and encouraging Kaluza’'s applo was indeed miracle geometrical
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investment in physics, but it was made also (astigally all basic physical theories, using

the SR) without necessary revision of thebgloMinkowski's spacetime. The Kaluza's

abstract approach has very simple physical rooteerfD-waveguided, wave-dynamical SR,

described above. Two great mathematical-gearaétinvestments in physics (made by
Minkowski and Kaluza) have created may e thiggest physical “breakthroughs-

blindfolds”, prepared by these brilliant mathemiais in modern physical science, where
physical intuition played a secondary role. Theyskea the (so obvious here) hyperspatial
physical sense of the SR&QM and the undeglyhyperspatial Multiverse (as a deep
“underwater” base of a visible thin iceberg). Itsny@atiently hided of us, being always so near
and patiently waiting for it's disclosing more th&00 years after 1905.

Goldstone bosons field-analogue in the (e /e+) superfluid

If we look attentively into the structure of a céegb (e-/e+) quantum vortexes (Fig. 6), we
can note that their strictly reciprocal coaxialtastadre..=0 eliminate confining cavities in
the middle dividing membrane (Fig. 6¢) - the dimgl membrane becomes flat. Thus, a
potential energyU(4re.e+), coupling these interactinge{e+) vortexes, has its unstable
equilibrium state atdr.+=0 and looks like common “bottle” potential of th&oldstone
bosons”\_n_/, (Goldstone 1961). This means that twaxiatcoupled state of theet/e+)
vortexes is theinstable equilibriunpoint and will jump off into a kind of a stable élgorium
asymmetric statel)(4r#0)=U min. This hidden radius is approximately tHe,=2R., (Fig. 6).
This asymmetry allows all possiblMr, orientations of these slightly quasi-polarized dedp
pairs, being chargeless, spinless ajrdvitationally masslesslipoles. This B-degree of
freedom has common QED-association with the mas$keddstone boson and the Goldstone
mode. This spatial asymmetry vectdn,; will have random distribution in theD8superfluid
vacuum, filled by the coupled+{/e+); pairs. If a free electron hole and resulting meméesa
deviationsu(r)LK/r arise, the previous zero random vacuum polariaatidr, will get a
corresponding radial order proportional to tNewtonian gravity fieldg(r)/K/r?, i.e.,
Aro(r)[Kir2 and we could derive the sankg/Egs calculation, Ee|/Egr:5><1042, as it was
derived on the membrane-like conceptual level above

The so called Goldstone’s “bottle” potentédodsionéd) of the scalar fieldp has two equal
minimums  if V($)=(1/2)med2+(V4A20* > Veoiastons — (U2)med2+(1/4)%* and theV()-
potential form is changed &€ > \_n_J. TheVgoasoneCONtains self-action term MA2p* of

the field¢ and term—(1/2)m?¢p2 with negative sign that can give association wiypothetical
particles — tachyons, moving faster than light. Muaore natural physical interpretation
arises in or case — the “bottle” potential formséxisince we have two equal, but opposite
(positive and negative) gravity masses and chaigeslectron and positron correspondingly
with the proposed hypersymmetricabmpositeness creating gravitationally massless
Goldstone-like bosonic ghost “atoms”, carrying tre@masses I2* e

Some psychological remarks

Creative thinking "by a pictorial analogyls a dominating methodology to create a new
physical paradigm. This very natural — the “rigletafispheric” way of thinking was extremely
fruitful in the history of physics — it was estahfor many great achievements. Newton
associated planetary movements with a falling gppleght beam with a ray of tiny light-
balls. Faraday and Maxwell compared electromagrfetids with hydrodynamic lines of
ideal liquid flows. Huygens compared wave-opticadgesses with the common waves in a
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liquid media. De Broglie associated moving sexparticles with very strange waves,
immediately initiating the Schrodinger wave-QM, .e¥oung Einstein suddenly reanimated
the “naive” Newtonian idea of tiny corpuscularhighalls (who noted similarity in light
beams and balls reflection) and proposed massiessete particles — photons, connecting
this very simple, but really great (post-Matkan) idea with the Planckian quantum
radiation revolution. Later Einstein associatedviyapotential with a curved space-time.
Creators of the now so popular ST associatledsical point-like matter particle with
vibrating modes of very small, one-dimensional Zyzstrings. Modern physics of a cold
condensed matter (e.guperfluidity superconductivityetc.) and gauge theories ofystal
defectsshows amazing analogues to the high-energy physigwessed in the SM (see G.
\Volovik 2003, Lazar 2000, 2010, etc.). Rich visimhgination and thinking by analogy will
always be an endless source of human scientifatiersy; these mental features are brightly
accentuated in personalities of the most innovattvgsicists, who were able to revolutionize
physical “Weltbild” (like Newton, Huygens, Faradayaxwell, Planck, Einstein, de Broglie,
Feynman, etc.). These features were brightly ptedesmg., in famous, so non-formal lectures
of wonderful “pictorial analogist” R. Feynman. Fre@n Dyson, friend of him, wrote about
Feynman: “The reason Dick’s physics was so hardofdimary people to grasp was that he
did not use equations... . Dick just wrote down #fimdution out of his head without ever
writing down the equations. He had a physical pectaf the way things happen, and the
picture gave him the solutions directly with a minim of calculations. It was no wonder that
people who had spent their lives solving equatiese baffled by him. Their minds were
analytical; his was pictorial.” (Cropper 2001). Curesented physical concept was partially
inspired by some of penetrating pictorial ag#ads, selected for his students. Following
Einstein, he believed that modern physics ateta unthinkable requirements to human
imagination that “degree of imagination, necessary now iers@, incomparably surpasses
that which was needed for some previous ideas”r(ffey et al 1966, v. 2/6, p. 133). The
“Idea of Nature is much, much larger than that @&nthh (Feynman 2001, p. 20). He was
(luckily) not too right to say so, since some tinaesemendous Simplicity, as always believed
“naive” Einstein, would like to reconstitute buneshef physical laws. Indeed, so “trampled
down” - trivial everyday imagesas shining oil films in rain puddles and a risohgugh on a
kitchen of our dear grandmothers contain may benthst significant information about our
Universe secrets.

What has happened with physics today? Unfortunatahpvative, creative poverty of a non-
formal visual imagination and thinking by analogywidely replaced in modern theoretical
physics by impenetrable clouds of elusively “selffisient” mathematical abstractions, being
perfect, but internally limited - blinding sttuments (like common icon of the global
Minkowski’'s 4D-spacetime, or spatially structureless “first pnotes”, like the least action
principle, etc. or pure abstract symmetries, withasonable looking into their objective
roots - into the “something bigger”...that claimedkRa Laughlin (Laughlin 2007, p.187).
Paul Dirac, one of the most significant creatorsnofdern quantum physics, wrote: “the pure
mathematician who wants to set up all his work véatisolute accuracy is not likely to get
very far in physics.” (Cropper 2001, p. 373). Haeve repeat one more time the related
penetrating “pictorial” note of Laughlin, thdhis “something bigger” is an underlying
physical cause (and not the backward) of commanst“firinciples”, etc., or the fundamental
symmetries in physics: ,Symmetries are caused Iygsh they are not the causes of the
things”; ,If the relativity always true, there mus¢ a reason” (Laughlin 2007, p.187). Indeed,
we could show above, that the joint reason of tlesical physics (the SR, the rest mass
creation mechanism, the wave/particle natuhe Kaluza-Klein cyclical condition, the
Newton-like gravity, the equivalence principle ati#g nature of the least action principle,
etc.) is in the underlying wave-dynamics tire P-waveguide’s spatial structure! "The
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things” arise as the 3D-waveguides, 3D-membraneks quasiparticles, etc. This structure,
being thelL-hyper-periodical, composes the nongravitating uatwsuperfluid, etc., with the
Multiversal-DE&DM cosmology and with the surprislggo easily reincarnated Cooper-like
SUSY nature. This periodical hyper-concepbdt only solves simultaneously some
fundamental, unsolvable before physical problemtgrésting only for physicists — it opens
something more beautiful for our lonely Civilizai, that goes fare beyond interests of
physical science itself — a miracle windowss myriads of physically equal coupled
Subuniverses and correspondingly myriads of theib-Sivilizations, unexpectedly super-
densely surrounding us in th®4hyperspace.

Mental “things”, which are full of life andcssociative poverty, are sufficiently visual-
nonverbal by their psychological nature; they agadtentially very rich -endless worlds of
structural-spatial associationperating with the global and very dense inforare! flow,
common for the right brain hemisphere of humamdeOn the contrary, the left-brain
hemisphere operates with also necessary, but Iogal;logical associations - “by function”,
etc. Endless pictorial associations are alolecreate radicallynew pictorial insights,
compatible with the *“pictorially” designed Nia¢; these associations could be indeed
revolutionary - unpredictable in frames of the poeg paradigms (where new revolutionary
vision could be typically “strictly forbidden” bg dominating logic). They function in the
right brain hemisphere, dealing with the $tt-global compositions of things. Visual-
nonverbal sources of human creative abilities aedtve imagination indeed connect great
creators like Newton, Einstein, Planck, deodle, Dirac, Feynman, Sacharov, etc. (see
research paper about the neuropsychologichlranaof creative thinking, based on brain
functional asymmetry studies, (Gribov 2002)).
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