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ABSTRACT

It is proposed that the digital space structure consists of attachment space (denoted as 1) for rest mass and detachment
space (denoted as 0) for kinetic energy. Attachment space attaches to object permanently with zero speed, and detach-
ment space detaches from the object at the speed of light. The combination of attachment space and detachment space
brings about the three structures: binary lattice space, miscible space, and binary partition space. Binary lattice space, (1
0),, consists of repetitive units of alternative attachment space and detachment space. In miscible space, attachment
space is miscible to detachment space without separation. Binary partition space, (1),(0),, consists of separated con-
tinuous phases of attachment space and detachment space. Binary lattice space, miscible space, and binary partition
space constitute quantum mechanics, special relativity, and the extreme force fields, respectively. Through the detach-
ment space, a higher dimensional particle in attachment space is sliced into infinitely surrounding a lower dimensional
core attachment space, resulting in a particle surrounding by gauge field in the form of binary lattice space. The 10d
particle can be sliced into 9d, 8d, 7d, 6d, 5d, and 4d particles equally by mass, corresponding to baryonic particle as 4d
and dark matter as other 5 particles, so the ratio between baryonic matter and dark matter is 1 to 5, in agreement with the
observed ratio. At extreme conditions, such as extremely low temperature, the gauge force field in the form of binary
lattice space is transformed into the extreme force field in the form of binary partition space to explain extreme phe-
nomena, such as superconductivity.
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1. Introduction attaching to a pot described above. Detachment space is
the space cutting attachment space into numerous at-
tachment space slices, such as detachment space cutting
3D attachment space into numerous 2D attachment space
slices. Such 2D attachment space slices with attached
objects, therefore, are separated by 2D detachment space
gaps without attached objects.

In this paper, the space structure consists of attachment
space and detachment space. This space structure ex-
plains the difference between quantum mechanics and
special relativity, the different force fields, the difference
between baryonic matter and dark matter, and the ratio
between baryonic matter and dark matter.

The conventional explanation of the hidden extra space
dimensions is the compactization of the extra space di-
mensions. For example, six space dimensions become
hidden by the compactization, so space-time appears to
be four dimensional. Bounias and Krasnoholovets [1]
propose another explanation of the reduction of >4D
space-time into 4D space-time by slicing >4D space-
time into infinitely many 4D slices surrounding the 4D
core particle. Such slicing of >4D space-time is like slic-
ing 3D object into 2D object in the way stated by Michel
Bounias as follows: “You cannot put a pot into a sheet
without changing the shape of the 2D sheet into a 3D
dimensional packet. Only a 2D slice of the pot could be a

part of sheet” 2. The Space Structure

One way to describe the slicing of space dimension is
to have the space structure consisting of attachment
space and detachment space. Attachment space is the
space attaching to an object, such as 3D attachment space
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The digital space structure [2-4] consists of attachment
space (denoted as 1) and detachment space (denoted as 0).
Attachment space attaches to object permanently with
zero speed. Detachment space detaches from the object at
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the speed of light. Attachment space relates to rest mass,
while detachment space relates to kinetic energy. Differ-
ent stages of our universe have different space structures.
The transformation between mass (massive particle) in
attachment space and kinetic energy (massless particle)
in detachment space is through the scalar Goldstone
boson. For example, massive particles with n units of
attachment space, denoted as (1), are converted into
massless particles with n units of detachment space, de-
noted as (0), through the Goldstone bosons. The addition
of the Goldstone bosons to massless particles in detach-
ment space results in massive particles in attachment
space, while the removal of removal of the Goldstone
bosons in attachment space leads to massless particles in
detachment space.

massive particles in (1)

n

+Goldstone boson

massless particles in(0)

massive particles in (1)

—Goldstone boson

——= 0 massless particles in(0)

The Goldstone boson provides the longitudinal degree
of freedom for massive particle in attachment space. The
Goldstone boson itself is a zero-energy virtual particle by
taking energy from and returning energy to the object
transformed by the Goldstone boson. The Goldstone
boson in the Standard Model for electroweak interaction
is the Higgs boson.

The combination of attachment space (1) and detach-
ment space (0) brings about three different space struc-
tures: miscible space, binary partition space, and binary
lattice space for four-dimensional space-time as below.

(), + (0),

attachment space  detachment space

(10) binary lattice space,

combination

- oMM,

(1+0) miscible space, or

(1), (0), binary partition space

Binary lattice space, (1 0),, consists of repetitive units
of alternative attachment space and detachment space.
Thus, binary lattice space consists of multiple quantized
units of attachment space separated from one another by
detachment space. In miscible space, attachment space is
miscible to detachment space, and there is no separation
of attachment space and detachment space. Binary parti-
tion space, (1),(0),, consists of separated continuous
phases of attachment space and detachment space.

Binary lattice space consists of multiple quantized
units of attachment space separated from one another by
detachment space. An object exists in multiple quantum
states separated from one another by detachment space.
Binary lattice space is the space for wavefunction. In
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wavefunction,
¥)=3aa)

Each individual basis element, |¢), attaches to at-
tachment space, and separates from the adjacent basis
element by detachment space. Detachment space de-
taches from object. Binary lattice space with » units of
four-dimensional, (0 1),, contains » units of basis ele-
ments.

Neither attachment space nor detachment space is zero
in binary lattice space. The measurement in the uncer-
tainty principle in quantum mechanics is essentially the
measurement of attachment space and momentum in bi-
nary lattice space: large momentum has small non-zero
attachment space, while large attachment space has low
non-zero momentum. In binary lattice space, an entity is
both in constant motions as wave for detachment space
and in stationary state as a particle for attachment space,
resulting in the wave-particle duality.

Detachment space contains no object that carries in-
formation. Without information, detachment space is
outside of the realm of causality. Without causality, dis-
tance (space) and time do not matter to detachment space,
resulting in non-localizable and non-countable space-
ime. The requirement for the system (binary lattice space)
containing non-localizable and non-countable detach-
ment space is the absence of net information by any
change in the space-time of detachment space. All
changes have to be coordinated to result in zero net in-
formation. This coordinated non-localized binary lattice
space corresponds to nilpotent space. All changes in en-
ergy, momentum, mass, time, space have to result in zero
as defined by the generalized nilpotent Dirac equation by
B. M. Diaz and P. Rowlands [5].

(Fk0/ot+iV + jm)(LikE +ip+ jm)
-expi(—Et+p-r)=0.

where E, p, m, t and r are respectively energy, momen-
tum, mass, time, space and the symbols £1, +i, +i, j, £k,
+i, 4j, +k, are used to represent the respective units re-
quired by the scalar, pseudoscalar, quaternion and multi-
variate vector groups. The changes involve the sequential
iterative path from nothing (nilpotent) through conjuga-
tion, complexification, and dimensionalization. The non-
local property of binary lattice space for wavefunction
provides the violation of Bell inequalities [6] in quantum
mechanics in terms of faster-than-light influence and
indefinite property before measurement. The non-locality
in Bell inequalities does not result in net new informa-
tion.

In binary lattice space, for every detachment space,
there is its corresponding adjacent attachment space.
Thus, no part of the object can be irreversibly separated
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from binary lattice space, and no part of a different object
can be incorporated in binary lattice space. Binary lattice
space represents coherence as wavefunction. Binary lat-
tice space is for coherent system. Any destruction of the
coherence by the addition of a different object to the ob-
ject causes the collapse of binary lattice space into mis-
cible space. The collapse is a phase transition from bi-
nary lattice space to miscible space.

((0)(1)), —==— (0+1),

binary lattice space miscible space

Another way to convert binary lattice space into mis-
cible space is gravity. Penrose [7] pointed out that the
gravity of a small object is not strong enough to pull dif-
ferent states into one location. On the other hand, the
gravity of large object pulls different quantum states into
one location to become miscible space. Therefore, a
small object without outside interference is always in
binary lattice space, while a large object is never in bi-
nary lattice space.

The information in miscible space is contributed by
the combination of both attachment space and detach-

ment space, so information can no longer be non-localize.

Any value in miscible space is definite. All observations
in terms of measurements bring about the collapse of
wavefunction, resulting in miscible space that leads to
eigenvalue as definite quantized value. Such collapse
corresponds to the appearance of eigenvalue, E, by a
measurement operator, £, on a wavefunction, \P'.

HY =EY

In miscible space, attachment space is miscible to de-
tachment space, and there is no separation of attachment
space and detachment space. In miscible space, attach-
ment space contributes zero speed, while detachment
space contributes the speed of light. A massless particle,
such as photon, is on detachment space continuously, and
detaches from its own space continuously. For a moving
massive particle consisting of a rest massive part and a
massless part, the massive part with rest mass, my, is in
attachment space, and the massless part with kinetic en-
ergy, K, is in detachment space. The combination of the
massive part in attachment space and massless part in
detachment leads to the propagation speed in between
zero and the speed of light.

To maintain the speed of light constant for a moving
particle, the time (¢) in moving particle has to be dilated,
and the length (L) has to be contracted relative to the rest

frame.
t=to/1/1—02/02 =17,
L= Lo/%
E= K+m0c2 = 7m002

where }/:1/\/1—1)2/(:2 is the Lorentz factor for time
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dilation and length contraction, £ is the total energy, and
K is the kinetic energy.

Binary partition space, (1),(0),, consists of separated
continuous phases of attachment space and detachment
space. It is for extreme force fields under extreme condi-
tions such as near the absolute zero temperature. It will
be discussed in the Section 3 to explain extreme phe-
nomena such as superconductivity.

3. Baryonic Matter, Dark Matter, and
Gauge Force Fields

As described in Reference [2], at the beginning of the
current universe, the 10d particle universe was sliced into
six particles: 9d, 8d, 7d, 6d, 5d, and 4d equally by mass.
Baryonic matter is 4d, while dark matter consists of the
other five types of particles (9d, 8d, 7d, 6d, and 5d). The
mass ratio of dark matter to baryonic matter is 5 to 1 in
agreement with the observation [8] showing the universe
consists of 22.7% dark matter, 4.56% baryonic matter,
and 72.8% dark energy.

Detachment space (0) involves in the slicing of dimen-
sions. Attachment space is denoted as 1. For example,
the slicing of 10d particles into 4d particles is as follows.

(14+6 ),- slicing

>4d attachment space

1), +3(0)w),,

4d core attachment space .
6 types of 4d units

The two products of the slicing are the 4d-core at-
tachment space and 6 types of 4d quantized units. The 4d
core attachment space surrounded by 6 types of many (5)
4d-quantized units corresponds to the core particle sur-
rounded by 6 types of many small 4d particles.

Therefore, the transformation from d to d — n involves
the slicing of a particle with d dimension into two parts:
the core particle with 4 — n dimension and the » dimen-
sions that are separable from the core particle. Such n
dimensions are denoted as » *“dimensional orbitals”,
which become gauge force fields [9]. The sum of the
number of dimensions for a particle and the number of
dimensional orbitals (DO’s) is equal to 11 (including
gravity) for all particles with dimensions. Therefore,

F,=F, ,+(11-d+n)DO’s

where 11 — 4 + n is the number of dimensional orbitals
(DO’s) for F,_,. Thus, 10d particles can transformed into
9d, 8d, 7d, 6d, 5d, and 4d core particles, which have 2, 3,
4,5, 6, and 7 separable dimensional orbitals, respectively.
Baryonic matter particle 4d has gravity and six other di-
mensional orbitals as gauge force fields

The dimensional orbitals of baryonic matter provide
the base for the periodic table of elementary particles to
calculate accurately the masses of all elementary parti-
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cles, including quarks, leptons, and gauge bosons [9].

The lowest dimensional orbital is for electromagnet-
ism. Baryonic matter is the only one with the lowest di-
mensional orbital for electromagnetism. With higher di-
mensional orbitals, dark matter does not have this lowest
dimensional orbital. Without electromagnetism, dark mat-
ter cannot emit light, and is incompatible to baryonic
matter, like the incompatibility between oil and water.
The incompatibility can be explained by the repulsive
part of the gravity from an elastic interaction between the
two matters [10,11]. The incompatibility between dark
matter and baryonic matter leads to the inhomogeneity
(like emulsion), resulting in the formation of galaxies,
clusters, and superclusters [11]. Dark matter has not been
found by direct detection because of the incompatibility
that does not allow the direct contact with dark matter by
baryonic matter.

4. Extreme Force Field

Under extreme conditions such as the absolute zero tem-
perature, binary lattice space for a gauge force field un-
dergoes a phase transition to become binary partition
space for the extreme force fields [4,11].

At zero temperature, binary lattice space for a gauge
force field undergoes a quantum space phase transition to
become binary partition space. In binary partition space,
detachment space and attachment space are in two sepa-
rate continuous regions as follows.

W)+ 2(e)w), -

particle =1 .
boson field in binary lattice space

@), + B[00, 0),

extreme particle = o K
extreme boson field in binary lattice space

The force field in binary lattice space is gauge boson
force field, the force field in binary partition space is
denoted as “extreme boson force field”. The detachment
space in extreme boson field is the vacuum core, while
extreme bosons attached to attachment space form the
extreme boson shell. Gauge boson force field has no
boundary, while the attachment space in the binary parti-
tion space acts as the boundary for extreme boson force
field. Extreme boson field is like a bubble with core
vacuum surrounded by membrane where extreme bosons
locate.

The overlapping (connection) of two extreme bosons
from two different sites results in “extreme bond”. The
product is “extreme molecule”. An example of extreme
molecule is Cooper pair, consisting of two electrons
linked by extreme bond. Another example is superfluid,
consisting of molecules linked by extreme bonds. Ex-
treme bonds can be also formed among the sites in a lat-
tice, resulting in extreme lattice. Extreme lattice is su-
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perconductor. Extreme boson force is incompatible to
gauge boson force field. The incompatibility of extreme
boson force field and gauge boson force field manifests
in the Meissner effect, where superconductor (extreme
lattice) repels external magnetism. The energy (stiffness)
of extreme boson force field can be determined by the
penetration of boson force field into extreme boson force
field as expressed by the London equation for the
Meissner effect.

V2H =-A"H ,

where H is an external boson field and 1 is the depth of
the penetration of magnetism into extreme boson shell.

5. Summary

It is proposed that the digital space structure consists of
attachment space (denoted as 1) for rest mass and de-
tachment space (denoted as 0) for kinetic energy. At-
tachment space attaches to object permanently with zero
speed, and detachment space detaches from the object at
the speed of light. The combination of attachment space
and detachment space brings about the three structures:
binary lattice space, miscible space, and binary partition
space. Binary lattice space, (1 0),, consists of repetitive
units of alternative attachment space and detachment
space. In miscible space, attachment space is miscible to
detachment space without separation. Binary partition
space, (1),(0),, consists of separated continuous phases
of attachment space and detachment space. Binary lattice
space, miscible space, and binary partition space consti-
tute quantum mechanics, special relativity, and the ex-
treme force fields, respectively. Through the detachment
space, a higher dimensional particle in attachment space is
sliced into infinitely surrounding a lower dimensional
core attachment space, resulting in a particle surrounding
by gauge field in the form of binary lattice space. The 10d
particle can be sliced into 9d, 8d, 7d, 6d, 5d, and 4d par-
ticles equally by mass, corresponding to baryonic particle
as 4d and dark matter as other 5 particles, so the ratio
between baryonic matter and dark matter is 1 to 5, in
agreement with the observed ratio. At extreme conditions,
such as extremely low temperature, the gauge force field
in the form of binary lattice space is transformed into the
extreme force field in the form of binary partition space to
explain extreme phenomena, such as superconductivity.
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