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Abstract. It is proposed that the cosmic digital code cossigtl and 0 for an attachment space and a
detachment space, respectively. The attachmene sgtarches to an object, while the detachment space
detaches from the object. The cosmic digital cedates to the reduction of > 4D space-time into 4D
space-time and the derivation of the space stracithrough the detachment space, > 4D space-time is
sliced into infinitely many 4D slices surroundiriget4D core attachment space. The space structisally

a partition space, or a lattice space. The la#ipzce consists of repetitive units of alternatitachment
space and detachment space and provides for aethveavefunction and gauge force fields, while the
partition space consists of separated continuowsgsh of attachment space and detachment space
providing the space structure for the collapse @ivefunction and the permanent detachment or
attachment of gauge bosons. Thus, the wavefunatidrgauge bosons become pure physical fields. The
mechanism for the emergence of the space strustwmaaying dimension numbers, ensuring the metric
for the slicing of > 4D space-time.
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1 The space structure

The conventional explanation of the hidden extraacep dimensions is the
compactization of the extra space dimensions. ekample, six space dimensions become
hidden by the compactization, so space-time apgedrs four dimensional. Bounias and
Krasnoholovets (2003a) propose another explanatidhe reduction of > 4 D space-time
into 4D space-time by slicing > 4D space-time infoitely many 4D slices surrounding the
4D core particle. Such slicing of > 4D space-tisékie slicing 3-space D object into 2-space
D object in the way stated by Michel Bounias atofe$: "You cannot put a pot into a sheet
without changing the shape of the 2-D sheet ireCadimensional packet. Only a 2-D slice
of the pot could be a part of sheet".

This paper proposes that the space structure @br rduction of > 4D space-time can
also be derived from the cosmic digital code (Ch@682a), which one can consider as
"the law of all laws". The cosmic digital code cmts of mutually exclusive attachment
space and detachment space. Attachment spaceeattactan object, while detachment
space detaches from the object. The cosmic digitdé is analogous to two-value digital
code for computer with two mutually exclusive valug and 0, representiog andoff. In
terms of the cosmic digital code, attachment spacedetachment space are represented as
1 and 0, respectively. The object with > 4D spt@re attaches to > 4D attachment space,
which can be represented by

3+k
units of time(i) and 3+ k spacalimension.

li1,. | as>4D attachmenspacewith mrepetitive
m

The slicing of > 4D attachment space is throughdéiachment space, represented by

i 0, | asdetachmengpacawith n repetitiveunitsof
n
time (i) and threespacalimension.

The slicing of > 4D attachment space by 4D detactinspace is the space-time
dimension number reduction equation as follows

(i13+k)m slicin (ilg)m * §((. 03)(“3))“* @

ooooooo -

>4D attachment space 4D core attachment space k types 4D dlices

The two products of the slicing are the 4D-coredcitinent space and 4D slices
represented by repetitive units of alternative 4D attachment gpaad 4D detachment
space. They ark types of 4D slices, representing the total nundfespace dimensions
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greater than three-dimensional space. For exarti@eslicing of 10D attachment space
produces 4D core attachment space and six typéb afices. The value af approaches
to infinite for infinitely many 4D slices.

The core attachment space surrounded by infinitedlpy 4D slices corresponds to the
core particle surrounded by infinitely many smaD #articles. Gauge force fields are
made of such small 4D particles surrounding thes guarticle. The space with repetitive
units (of alternative attachment space and detachspace) is the lattice space (Bounias
and Krasnoholovets, 2003a,b,c). The lattice spacdoii coherence that reflexes the
coherence between a core particle and its surragrfdice fields.

The universe suggests a quite different organimatb matter at different scales
(Bounias and Krasnoholovets, 2003b): on the Plauakte, ~ 15° m, the object range is
one elementary cell of the tessellattice; on therkjscale spatial clusters embrace 2’26
the tessellattice’s cells; on the atomic size elissbf space cover about'i@ells and so
on. Therefore, the lattice space is also the sfiaca coherent single particle. One unit of
the lattice space for a single canonical partislés de Broglie wavelengtd =h/p. It
starts with pure attachment space and zero detathspace. Pure attachment space
attaches to particle, resulting in zero velocityjle pure detachment space detaches from
particle, resulting inv,. Thus, the unit of lattice spaces starts with zeabocity.

Attachment space, then, gradually decreases toat&xchment space and pure detachment
space, resulting in gradual increase in velocioyfrzero tou,. Detachment space, then,

gradually decreases to zero detachment space amdapachment space, resulting in
gradual decrease in velocity from to zero again for another unit of lattice spacé. A

coherent systems travel in the lattice space. €kaltris the formation of wavefunctions.
Therefore, the waveg -function acquires a pure physical meaning of atendield, or the
field of inertia whose carriers are quasi-partiabéshe lattice space calldédertons (see
e.g. Krasnoholovets (2002a), Bounias and Krasneletdo(2003b)).

The lattice space described above is an averageste. The lattice space is not rigid,
and can have fluctuations with uneven distributtdrattachment space and detachment
space, resulting in a density fluctuation, as antyua fluctuation.

Another arrangement of attachment space and detatlspace is a "partition space”.
The partition space consists of attachment spack datachment space in separated
continuous phases. The partition space results fhentollapse of the lattice space as the
space collapse equation as follows.

(033}, copse Li03), 133)
lattice space partition space

Partition space is for decoherence. Partition spafiexes the collapse of coherent
system (wavefunction) by the entanglement of midtigifferent systems. Multiple
different systems are not coherent, so attachnpatesand detachment space are separated
into continuous phases. In partition space, attecit space attaches to particle according
to its probability, while detachment space sepdratetaches from all probability density.
All measurements involve entanglement, so they dimee in partition space. We can

(2)
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observe only the partition space, not the lattmace directly. Because of this collapse of
the wavefunction, a system can be considered apexjgosition of alternate states by their
probabilities.

The space in between a core particle and its géoge field is the lattice space
consisting of repetitive appearances of alternaiv@chment space and detachment space.
When detachment space appears in between the adideand the gauge force field, it is
the absorption of a gauge boson, such as the phOtothe other hand, when detachment
space appears in between the core particle angiaiinge force field, it is the emission of a
gauge boson. The symmetry for such gauge forog isejauge symmetry. There is no net
force from repetitively alternative absorption adission of force carriers in global gauge
symmetry. The net force in terms of local gauge regtny is the result of the perturbation
of force field. The perturbation causes a collap§ehe lattice space, leading to the
formation of partition space with the permanentoapton of a gauge boson by attachment
space or the emission of a gauge boson by detachspaite. Thus the repetitively
alternative absorption and emission of force fidddsks up an idea that submicroscopic
deterministic quantum mechanics (Krasnoholovet923a) is the origin for anticipatory
processes revealed in electrodynamics and quantechanics by Dubois (2000a,b) who
considered anticipation as an inner property of guantum system, which should
naturally be embedded in the system. Dubois coctstmudiscrete forward and backward
derivativesd * /dt that thus represented the absorption/emissidoroé fields.

In summary, the lattice space is the space for fuaetion in the space for individual
particles, while the lattice space is the spacegfarge symmetry in the space in between
the core particle and the gauge force field. Thecspstructure is not absolute. It depends
on mass-energy, coherence-decoherence of indivigadicles and fractality of force
fields.

Krasnoholovets (2002b) studied the appearance afitgras a contraction of the
tessellation space due to the propagation of insrtaround an object: The object’s
inertons induce a mass field, i.e. distribute defmtions of space resulting in its
contraction, because by definition (Bounias andsiadolovets, 2003b) the notion of mass
is associated with a local deformation of a teagiete’s cell.

If we do not deal with an inner mechanism of thavgational field formation
considering only a "frozen" state of the inertoeldi distribution, we may treat the
gravitational force field as not a gauge forcedfidh this approximation the gravitational
field involves only attachment space without detaeht space. Such approximation
allows the derivation of the gravitational forceldi from an attached extra dimension to
10D string to form 11D-membrane (Chung, 2002b). @ttached dimension undergoes
reversible and repetitive the contraction to themPk distance and the expansion to infinite
distance. This contraction-expansion reproduces Rlack-infinite dimension in the
model of Randall and Sundrum (1999a,b,c) for gyawwWhen the expansion of one
attached dimension is responded by the contracticanother attached dimension, these
two dimensions attract with each other. On the rottend, when the expansion of one
attached dimension is responded by the expansianather attached string, these two
attached dimensions repulse from each other.



2 The mechanism for the emer gence of the space structure

The metric for the slicing of extra space dimensi@an be provided by varying
dimension numbers, which can be treated as a mischdar the emergence of the space
structure. Varying dimension numbers are deriveanfrvarying speed of light (VSL)
theory (Amelino-Camelia, 2001,2002; Barrow, 2003ljskand Uzan, 2003; Magueijo,
2003). The constancy of the speed of light is titlarpof special relativity. It is believed
the constancy of the speed of light takes placthenfour dimensional space-time whose
space-time dimension number (four) is constantughoSantilli (2005) presents contrary
arguments demonstrating that the value &f not a constant in vacuum too. In the model
of cosmology (Albrecht and Magueijo, 1998; Barrd®99, 2003) that belongs to the VSL
model, the speed of light varies in time. The tiependent speed of light varies as some
power of the expansion scale facédn such way that

c(t)=c,a" 3

wherec, > Oandn are constants. The increase of speed of ligiri§nuous.

This paper posits quantized varying speed of [@ASL), where the speed of light is
invariant in a constant space-time dimension numaed the speed of light varies with
varying space-time dimension number from 4 to I1.QVSL, the speed of light is
guantized by varying space-time dimension number

c, =c/a®*, (4)

wherec is the observed speed of light in the 4D spacestoy is the quantized varying speed

of light in space-time dimension number, D, fromo411, anda is the fine structure
constant. Each dimensional space-time has a spegfied of light. The speed of light
increases with the increasing space-time dimensimber D. In the VDN model of
cosmology, the universe starts with the pre-expandniverse that has the speed of light in
11D space-time.

In special relativity,E = M,c* modified by Eq. (4) is expressed as

E=M,(c?/a?*P™¥) (5a)
= (Mo /a9 2, (5b)

Eq. (5a) means that a particle in the D dimensics@dhce-time can have the
superluminal speect/a °™*, which is higher than the observed speed of igahd has the
rest massM,. Eq. (5b) means that the same particle in the pHaestime with the observed

speed of light acquiredl,/ a *®® as the rest mass, where d = D. D in Eq. (5aispace-

time dimension number defining the varying speetightt. In Eqg. (5b), d from 4 to 11 is
"mass dimension number" defining varying mass.éxample, for D = 11, Eq. (5a) shows a
superluminal particle in eleven-dimensional spaecet while Eqg. (5b) shows that the
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speed of light of the same particle is the obsespkd of light with the 4D space-time,
and the mass dimension is eleven. In other wortlS, dpace-time can transform into 4D
space-time with 11d mass dimension. QVSL in terisavying space-time dimension
number, D, brings about varying mass in terms ofimg mass dimension number, d.

The QVSL transformation transforms space-time dsinnumber and mass dimension
number. In the QVSL transformation, the decreadbarspeed of light leads to the decrease
in space-time dimension number and the increasma¥s in terms of increasing mass
dimension number from 4 to 11.

Co =Co_,la®, (6a)
MO,D,d:MO,D—n,d+nazn’ (6b)
D, d0 B~ (DF¥n), d#n ) (6¢)

where D is the space-time dimension number froro 41 and d is the mass dimension
number from 4 to 11. For example, the QVSL tramsfdion transforms a particle with
11D4d to a particle with 4D11d. In terms of resassy 11D space-time has 4d with the
lowest rest mass, and 4D space-time has 11d vathigfnest rest mass.

The QVSL transformation is an alternative to thgdsi mechanism to gain rest mass.
In the QVSL, the speed of light is constant in acsfic space-time dimension number,
such as 4 for our four-dimensional space-time.iffer@nt space-time dimension numbers
(from 4 to 11), speeds of light are different. br dour-dimensional space-time, the speed
of light is the lowest, so according to speciaatigity (E = M,c?), with constant energy,

the rest mass in our four-dimensional space-timbasighest. Thus, instead of absorbing
the Higgs boson to gain rest mass, a particle eanrgst mass by decreasing the speed of
light and space-time dimension number. The QVSInsi@mation also gains a new
guantum number, "mass dimension number" from 4 Xotdl explain the hierarchical
masses of elementary particles. Since the Higgsonsoshave not been found
experimentally, the QVSL transformation to gaintnesss is a good alternative. In terms
of vacuum energy, the four-dimensional space-tims the zero vacuum energy (all
superparticles that compose the tessellattice @radf in the degenerate state) with the
highest rest mass, while D > 4 have non-zero vaceoergy with lower rest mass than
4D. Since the speed of light for a > 4D particlgieater than the speed of light for a 4D
particle, the observation of > 4D particles by 4&rtgles violates casualty. Thus, > 4D
particles are hidden particles with respect to 4itiples. Such hidden particles form the
base for phantom energy (Caldwell, 2002; Gibbo@$)32 Yurov, 2003; Barrow, 2004;
Feng et al. 2004Guo, Piao and Zhang, 2004; Zhang, 2004) and théehidiniverse. In
general, particles with different space-time dimems are transparent and oblivious to one
another.

Attachment space includes the fermion space attgctu a fermion and the boson
space attaching to a boson. In the normal superggmntransformation, the repeated
application of the fermion-boson transformatiomsf@arms a boson (or fermion) from one
point to the same boson (or fermion) at anothentpai the same mass. In the "varying
supersymmetry transformation”, the repeated apjica of the fermion-boson
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transformation transforms a boson from one poirthéoboson at another point at different
mass dimension number in the same space-time numbee repeated varying
supersymmetry transformation transforms a bospmtB a fermion fFand a fermion §to a
boson B.;, which can be expressed as follows

Myr =My ays, (7a)
My 15 =My Qyp, (7b)

whereMy g andMgy ¢ are the masses for a boson and a fermion, resggct is the mass
dimension number, and, ; or a, . is the fine structure constant that is the ra¢itveen the

masses of a boson and its fermionic partner. Assyimj , or a, ., the relation between the
bosons in the adjacent dimensions, then, can bressqa as

Md—l,B:Md,Badz’ (7c)

Egs. (7) shows that it is possible to describe ndasensions > 4 in terms of
F5 BS FG BG I:7 B7 FB BB F9 Bg I:10 B10 Fll Bll ’ (8)

where the energy of Bis the Planck energy. Each mass dimension bet#deand 11d
consists of a boson and a fermion. Eq. (7) shoste@wise transformation that transforms
a particle with d mass dimension totdl mass dimension. The transformation from a
higher dimensional particle to the adjacent loweimehsional particle is the
fractionalization of the higher dimensional pagitb the many lower dimensional particle

in such way that the number of lower dimensionatipglas becomes, =n,/a*. The

transformation from lower dimensional particles h@her dimensional particle is a
condensation. Both the fractionalization and thedemsation are stepwise. For example, a
particle with 4D (space-time) 10d (mass dimensica transform stepwise into 4D9d
particles. Since the supersymmetry transformatiovolves translation, this stepwise
varying supersymmetry transformation leads to aslegional fractionalization and
translational condensation, resulting in expansaod contraction. At the same time it
should be mentioned that research by Krasnoholdi2€80) points out to the fact that
only fermions are true canonical particles, whileséns are rather combined particles
consisting of fermions. This was proven for thd peysical space, although other authors
establish a simply fact that the procedure of irdtgg pairs of fermions results in a
‘bosonization’ (Friedan, Martinec and Shenker, 1986



Another type of the varying supersymmetry transfation is not stepwise. It is the
leaping varying supersymmetry transformation thrahdforms a particle with d mass
dimension to any & n mass dimension. The transformation involvesstioing-fusion of
particle. The transformation from d to d — n inwadwvthe slicing of a particle with d mass
dimension into two parts: the core particle with d dimension and the n dimensions that
are separable from the core particle. Such n dimoessare denoted as n "dimensional
orbitals”, which become force fields (Chung 200Zbje sum of the number of mass
dimensions for a particle and the number of dimami orbitals is equal to 11 for all
particles with mass dimensions. Therefore,

F,=F_,+ 1-d+n)DO's (9)

where 11 —d + is the number of dimensional orbitals (DO’s) fer. i For example, the
slicing of 4D9d particle produces 4D4d patrticletthas d = 4 core particle and 7 separable
dimensional orbitals in the form ofsBsBsFsB7F7BsFsBoFoB1oF10B11. Since the slicing
process is not stepwise from higher mass dimensitmwer mass dimension, it is possible
to have simultaneous slicing. For example, 4D9digas can simultaneously transform
into 4D8d, 4D7d, 4D6d, 4D5d, and 4D4d core parsichich have 3, 4, 5, 6, and 7
separable dimensional orbitals, respectively. Tioeee varying supersymmetry
transformation can be stepwise or leaping. Stepwiggersymmetry transformation is
translational fractionalization and condensatioesuiting in stepwise expansion and
contraction. Leaping supersymmetry transformatgonot translational, and it is slicing
and fusion, resulting possibly in simultaneous fation of different particles with
separable dimensional orbitals.

In summary, the QVSL transformation transforms sgame dimension number and
mass dimension number. The varying supersymmednsfiorms varying mass dimension
number in the same space-time number as follows $pace-time dimension number and d
= mass dimension number).

D, d0 B - (DFn), @n)

D, d 0 PP, [ERPING YAV RSB b, (d+1) or D,(d%n)

Chung (2002b) proposed that the primitive multieesgarted with 10D strings. Before
the inflation, our observable universe was madeasficles (not strings) as 10D4d with
another dimension for gravity. 10D4d particle tfanms through the quick QVSL
transformation quickly into 4D10d particles, whitten transform and fractionalize quickly
through varying supersymmetry transformation ini09d, resulting in an inflationary
expansion (Guth 1981; Linde, 1982; Albrecht andn®tedt, 1982; Chung, 2002b). The
inflationary expansion occurs between the energ¢fi0d = Epanaa® = 6 x 13* GeV and
the energy for 4D9d =45 a” =3x10" GeV. At the end of the inflationary expansion, all
4D9d particles undergo simultaneous slicing to getieeequally by mass and number into
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4D9d, 4D8d, 4D7d, 4D6d, 4D5d, and 4D4d core pasicBaryonic matter is 4D4d, while
dark matter consists of the other five types otipias. The mass ratio of dark matter to
baryonic matter is 5 to 1 in agreement with theeobstion (Rees, 2003) showing the
universe consists of 25% dark matter, 5% baryoratten, and 70% dark energy. Dark
matter contributes to the inhomogeneous structilbaxyonic matter (Chung 2002b).

Chung (2002b) hypothesized that the dark energy () comes from the hidden
universe (D > 4). The hidden universe is the camga universe to our observable
universe, and undergoes only the slow stepwise Q¥&hsformation and the stepwise
varying transformation from 10D4d instead of thachguQVSL transformation and the
simultaneous slicing as in the observable univekéierward, thermal expansion (the big
bang) takes place in the observable universeurmsary, the processes for the observable
universes and the hidden universe are as follows

The Observabl&niverse

10D4d7 M RVEHSAFT AR | ap10d0 PR Y POTPRI TR e
apad 0 STMEEOHSHIPP | darkmatter (ADSd +4D8d + 4D 7d + 4D6d + 4D5d)

+baryonic matter (4D 4d)+ cosmic radiation — thermal cosmicexpansion(thebigbang)

TheHiddenUniverseand Dark Energy

10D4d- 9D5d- 9D4d- 8D5d- 8D4d- 7D5d- - 5D4d- 4D5d- 4D4d

= the hidden universe ~>dark energy

The mechanism for the slicing into core particled atimensional orbital requires
detachment space that detaches core particlesadunénsional orbitals, which become force
fields. In varying dimension number, the slicingtli® slicing of mass dimension rather
than the slicing of space-time dimension diredtlyan be shown that for baryonic matter
the mass dimension number reduction equation bezome

k
(14"‘ k)m o DSD| IDCIDI‘I O - ( 14)m i kZ: 1((04) (14))n, k (10)
4D >4dattachment space 4D4dcoreattachment space  k types4D4d slices



where 4 andt = 6 (for six gauge force fields) are d rather tBan

3 Summary

In summary, the cosmic digital code consists ofd @ for attachment space attaching
to an object and detachment space detaching framotiect, respectively. Through
detachment space, the reduction of > 4D spaceititoedD space-time is by the slicing of
> 4D space-time into infinitely many (a typical empbyperset!) 4D slices surrounding the
4D space-time core attachment space. The spacgtuseufor such reduction of > 4D
space-time is the lattice space consisting of répetnits of alternative attachment space
and detachment space. Attachment space attaclibe wre 4D particle and 4D slices,
separated from one another with detachment spaeereBult is the lattice space. 4D slices
surrounding the core 4D patrticle are gauge forelel$i The lattice space is for coherence.
It is the space for wavefunction of single partiddad is the space for gauge symmetry
between the core particle and its gauge force.fihe collapse of the lattice space leads to
a partition space consisting of attachment spaak dgtachment space in separated
continuous phases. The space structure is notubsdepending on mass-energy and
coherence-decoherence of a particle.

The mechanism for the emergence of the space wteues varying dimension
numbers (VDN), providing the metrics for the sligiaf > 4D space-time. VDN is derived
from the varying speed of light (VSL). In VDN, thepeed of light increases with
increasing space-time dimension number (D), deorgasass dimension number (d),
decreasing rest mass, and increasing vacuum enkrg€hung (2002a,b) model, the
primitive multiverse starts with 10D strings. Beddhe inflation, our observable universe
started with the 4D10d particles with another disien for gravity. The slicing of d
dimensions results in the 4D4d core particles aDdd4slices for baryonic matter. In
varying dimension numbers, the slicing is the slicof mass dimension rather than the
direct slice of space-time dimension. Baryonic erathas the 4D4d core particles
surrounding by six different types of 4D4d slicedjich represents six different gauge
force fields.

Our discussion of processes is also a new resphysics, which shows an interrelation
between sub microscopic structure of physical systand the systems dynamics.
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