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The quantum vacuum can be modeled as if it hascobiarge in addition to
spectral energy density. This bound charge hasell' "charge value that is

ix/% . We call this “cell” a zerton. And the zertorpigssibly a representation

of all fermionic charge mixed together. This sckeis realized via new con-

cepts of zertons and a spin matrix of coupled lagoils. The quantum vacuum
consists of a system of coupled and uncoupledlaszi. The coupled oscilla-

tors produce regular electromagnetic fields andutieoupled oscillators are re-
sponsible for the spectral energy density of theuuen. The coupled oscillators

are fluctuating about a mean frequency so thegpeetral energy density of the
vacuum should be peaked up at the spots of all@medyy resonances. The true
configuration of the spin matrix is establishe@atequilibrium state. We have a
discrete energy spectrum in our model. Correspondiexagonal diagrams

clearly trigger a set of certain particles and neswes, starting from the electron
with mass of 0.511 MeVic

The electromagnetic properties of electromagnetdiation come from the
bound charge of the vacuum, not from photons. pheton does not have
charge, so it cannot have electromagnetic propediectly. The quantum ob-
jects that comprise vacuum charge are what aralfctoing the “waving” in
an electromagnetic wave. Vacuum inductance andoit@mce have been de-
rived and properly related to vacuum charge. Veatuapacitance, & is repre-
sentative of the actual physical length of Eéield vector for electromagnetic
radiation We deduce energy density volume, connected waith @hoton.

1. Introduction

We can study quantum field theory (QFT) and esfigcipiantum elec-
trodynamics (QED) to find out that QED has made esogally accurate pre-
dictions that are verified by experiment. Suchhgsmagnetic moment anom-
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aly for the electron, explanation of Lamb shifte thydrogen atom, and anti-
particles. We also learn that the vacuum is podarin the vicinity of charged
fermions with virtual pairs coming into and outedfistence. This leads us to
believe that the quantum vacuum is not an emptygesdavoid of action. The
guantum vacuum definitely seems to be a dielentedium screening charge.
Simply take the case of free space electromagriEtld) radiation fields.
What is going on here? When the free space EMdiare quantized, we
seem to have the result that Planck’'s constantust be due to a quantum
vacuum process. Now we already know that the spédight c is due to a
vacuum process so if we combine the two constaetend up with7ic. In
the case of free space EM fields, this should ssprea vacuum process of
some sort. Dimensional analysis shows us that ékjmession is simply
charge squared. Charge from what though?

We can see from the expression for the fine straatonstant that,
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What isvAac ? We postulate that it has to be vacuum chargecoQrse we
have in mind, the virtual pairs from vacuum polatian. The virtual pairs
seem to represent a vacuum process of momentargeckaparation. Is this

the source ofyic? We think it is more complex than just that sitbe

Jac has a value of approximately 11.706e with e bémegvalue of a posi-
tron’s electric charge observed from a distancee $Mspect that vacuum
charge would have to be a mix of all possible femig charge. And it is
quite possibly more than just electric charge. & see in natural units of
7 =c=1, that vacuum charge 1, a perfect relativistic quantum unit.

Even the classical form of Maxwell's equations wailfor such an inter-
pretation for the vacuum to consist of bound charge the vacuum in the
absence of free charge or free currents, the vadsupolarized by electro-
magnetic (EM) radiation and is frequency dependdntfact, EM radiation
seems to be simply just polarization of vacuum lbcimarge. We also know
from QED that the vacuum is polarized in the preseof free charge. The
obvious solution to both is that the vacuum doessisd of bound charge with

cells equal toty/iic. We dub these cells as “zertons” for macroscopically
they appear to have net zero spin, charge and are s&ssle



2. Semi-Classical Confirmations of Vacuum Charge

We can use some known relationships from classicakrethmamics
theory and combine them with a relationship from quantum yhoconfirm
the existence of vacuum electric charge. If vacuwguntet charge exists, then
vacuum capacitance and inductance must exist alsthisipoint we postulate

that ++/iic is vacuum charge and it exists as a real physicabpeocFormally,

capacitance is defined as the constant of proportigral the ratio of charge
per volts [1]. In a similar way, inductance can be defiretha constant of
proportionality of magnetic flux per current. We will takeheuristic, dimen-
sional analysis approach to show that free space EM raiedin be modeled
using vacuum charge. We start with the expression relatiggla frequency
to capacitance and inductance, plus the relationship of anfgetarency to

the wavelength for electromagnetic radiation [2],
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In gaussian units, capacitance is equal to lerggihgiven that, then we
claim that vacuum inductance and vacuum capacitémdbe case of free
space electromagnetic radiation are,
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Which we can see in the case of unitsief c = 1 reduces to,
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Now that we have derived vacuum inductance eeyghcitance we can
show by substitution using equation (3) that,

AWNA,, . .
Qyac =TVhcn=1 wz ® in CGS units. (7
Tt

With n being an integer number of photons. Thersblystitution using the
right expression in equation (5),
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Capacitance is defined as charge per volt, sodt@ifing expression must be
true [3],
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We can express equation (9) as,
2
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Which we can see that the left hand side is thdlifamexpression for the en-
ergy of capacitance and the right hand side ishafea photon’s energy when
n = 1. Now for the other half of the photon’s angrwe take a different ap-
proach and by appropriate substitutions,
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Current is defined as charge per time and takirguian frequencyg, as
being 1/time, so then the following expression malsb be true for vacuum
current based on vacuum charge,
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And we can rearrange the expression as,
2
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We can see the expression on the left is the famgkpression for the en-
ergy of inductance and the expression on the iigtine half the photon’s
energy when n = 1. So adding equations (10) aBftyether we obtain the
full energy of a photon when n = 1.

Cvacvsac+ L va!:zvac: l_[d:sl’(Ez + BZ) = hon. (14)
2 2 2
This seems a bit odd at first, but it is really wh@ us that the energy of a
photon is definitely related to vacuum electromaignproperties. A photon
does not have intrinsic electromagnetic properti€s. how does a bunch of
photons make electromagnetic fields? They do ieXgiting vacuum charge
“cells”. The electromagnetic properties of elestegnetic radiation come
from the bound charge of the vacuum, not from thetgns. Even QED has
photons being created from the vacuum state fatrelmagnetic fields. But
the funny thing is that the photon only ends uphvgitoperties of momentum
and a spin of one. It does not have charge, sanibhot have intrinsic electro-
magnetic properties. We do know that light wavesehelectromagnetic
properties. So it must be vacuum charge thattisallg doing thewaving
We can also take the expression from equationdi3)hie relationship of

EM radiation frequency to wavelength and multiplyttp sides by Planck’s
constant to obtain,
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Which shows us that the energy of a photon witlydescywis vacuum

charge squared divided by the rationalized wavélenghich we know by
now, can be expressed as vacuum capacitance. &¥etsehave a problem
here for a quantum of EM radiation that has longelengths. For a single
low energy photon, this implies that many zertolisceould have to be in-
volved. We will discuss this in the next section.

3. Electromagnetic Radiation Energy Density Volume

We can use equations (9) and (12) to express plestergy in the more
traditional electric and magnetic field represdotat
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Then setting the electric field per one wavelerj@th

_s 21hwn 1 oon (18)
\/ 1/ A 3

and since by the Biot-Savart law and in the plameevcase, the magnetic
field is current divided by the speed of light peavelength then [1],
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Which gives us the magnitudes of the electric aadmstic field vectors for a
free space quantum of electromagnetic radiatiorserting these into the en-
ergy density equation obtains,
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However, we assert that equation (20) is not coirethe case of a single free
space photon. In the case of a single photone tisesin extrarminvolved and
the energy density for a single photon should be,

_An2mhw _ 2rrhoo

21

Here is why. We can see from our electric and ratgfield expressions
that we have the square root of energy per voluiivavelength as a function
of frequency cubed divided bytahould be the volume of the energy density.
We also surmise that vacuum capacitance is repesen of the physical
length of theE andB vectors. Taking this to be the radius and aloith the
ED volume, we would surmise that the ED volumenis wavelengths long of
a cylinder-like object. The circumference of thgirdder is one wavelength
around.
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We can easily see that the above equation fordhene of a cylinder fits our
description. Now we will justify the additionafi¢hat we needed in equation
(21). We know from the Poynting vector relatiogstthat an energy,
UemAcAt, flowing through an area A, in a tind¢ would be equal tg:w[1].

So we know the energy, area and time, let's savemergy density, ek,
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We can see from the last expression above thatyitaam be resolved for this
volume if energy density is equal té iBstead of B4 for a quantum of EM
energy.

We know that photons have spin of 1, so if our cbig two wavelengths
long, this will give it a 4t rotation. TheE andB fields are twisted around
twice, which is consistent with circularly polariz&M radiation. The classi-
cal EM energy equation (20) does not take spin a&timount on an individual
photon basis. Equation (20) does take spin intowaat for a large collection
of photons because a large collection of randondalanzed photons would
have their collective spin cancelled out. So thiwhy we need the additional
4t for equation (21). This cylinder description seeim work well for helical
radio wave antennae also where the circumferentieeotfielix is set to match
the wavelength of the radio waves being transmitiedeceived [4]. This
would tend to make us think that the energy mightlgher in value toward
the surface of the cylinder. Well, that makes s@emse, as that is where the
E andB fields reach their maximum value relative to thésanae.

It is quite astounding that we can obtain an en@gysity volume for a
single photon. This doesn’t seem to make sens#.if Bve take the quantum
mechanical interpretation, it would just mean tlwatwould have a probability
of one to find the photon somewhere in that volurdemore classical inter-
pretation is that the energy is spread out evdmiyughout the volume but we
can see that there might be more energy out toti@durface of the cylinder
than there is closer to the center. In our angliygsre, we can see that the only
adjustment needed between classical and quantuwrigbeof free space EM
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radiation is 4t relating to spin. A prediction of our theory &t photon en-
ergy density volume for radio waves could be asasig house or bigger! But
our theory does not have a problem with that azavesee that a radio wave
photon would necessarily have to involve many vatwharge cells. This
also indicates that something is not quite righthvguantum mechanics if a
single photon can be described by more than onetgnaobject. De Broglie
originally thought that photons might be compogiteticles of two electron-
like entities [5]. This shows that photons aregildly composites of many
entities. So in a way he was right about themdeomposites.

So how do we know the number of vacuum charge @alislved with a
low energy photon? We think an approximation wdagd

hewo= hc

(25)
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With x,. being a length associated with vacuum charge antaieing the num-
ber of zerton cells associated with the energy. wield guess that,xis the
rationalized electron Compton wavelength so thaaggn (25) becomes,
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This is a simplistic viewpoint because in realigck zerton cell is re-
sponding to the photon’s energy in a different aag a full treatment is go-
ing to be complex. However, what happens whenanigun of EM radia-
tion’s wavelength gets smaller than the size ofaauum charge cell? And
what is this size? This means there has to bewaatdree space boundary
condition happening. There should be a differdretgveen soft photons and
hard photons. Well, one difference is that hardtphs can create real parti-
cles from the vacuum. Soft photons could only lais if you could get the
electric field strength high enough by combiningteja lot of them [6].And,
in fact, THIS has been done at the SLAC E144 expeerti7].

A common argument is that a photon’s wavelength iepresentation of
the probability wave for a photon so it doesn’tremgnt the same thing classi-
cally. It is fairly common knowledge that the padidity wave pattern in
guantum theory for even a single photon is the samthe wave pattern in
classical theory [8]. The difference being tha probability of detecting a
photon is higher where the field strength squaseldigher in absolute value.
We see no problems with this in our semi-classicadieh



4. Quantum Mechanical Descriptions of Vacuum Charge

When reviewing other coupling constants besidedfitiee structure con-
stant, and having them in CGS units, we can sdeftbais involved in all of
them [9]. The Fermi coupling constant is usuakpressed as [9],
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Where g, is the weak coupling constant andyh8 the W boson mass. So we
can see that vacuum charge would be involved taittte power in weak in-
teractions. The strong coupling constant is defiag[9],

o = 2/4m
s \/%

Where q is “strong charge”. So again we see thatiwm charge is also in-
volved in strong interactions. However, the straogipling constant varies
greatly with interaction energy. We would haveattsibute this to q varying
as ncis taken to be invariant. In fact, all the cougBrvary and the common

factor of \/acis the constant between them all. It has been ammpnactice
in particle physics to sgt = ¢ = 1 for many years as these constants show up
all over the place in many calculations and for tra@dculations setting the
guantum vacuum equal to one does not matter siriseai perfect relativistic
quantum medium that equals one in natural units.

We can also investigate the Dirac Lagrangian fepiaor field,¢ [9],

L =i(he)pya - (mE)py . (29)

Which can also be expressed as,
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Wherel, is a Compton wavelength associated with the nmassThe expres-
sion in the brackets, [], is simply a four dimemgibvolume in relation tdic ,

so we are wondering about extra length dimensiene But again, we can
see that vacuum charge is involved in the definitba spinor field. In fact,
one can simply splitzc and insert whatever coupling constant might be ap-

propriate foryiic and we can see that the Lagrangian for a spintat iflean
interaction between vacuum charge and whateveravaterested in per a 4D
volume. In our evaluation of the quantum vacuuna asedium, there really
are just spinor fields and other fields shouldus gombinations of them.

Naturally this leads to the gquestion what would tlgrangian be for a
vacuum charge cell? Since we think that a cellld/twe comprised of a mix
of all charged fermions, this Lagrangian would hetegcomplex. Plus we
think there are undiscovered particles (resonante®)ved so the task of
specifying a Lagrangian for a cell is at this paiot feasible. But you can
believe that we will be working on it.

5. General Discussion

A zerton (vacuum charge cell) is possibly a mixatif known charged
fermions. Possibly one of each fermion. If we agdall known positively
charged fermion’s charges, we get 12e with e b#hegcharge of a positron

observed from a distance. When we calculate theevaf VAc we get
~11.706e. These values are very close and it makegonder what the mix
would be to obtain this value. We can imagine s$@eening and/or anti-
screening effects might be involved here is whydeg't get exactly 12e. But
later on we will see that the mix is possibly noedor one. Vacuum charge
also seems to govern more than just electromagcieticge. It seems like it is
involved in strong and weak charge also as it shawé the coupling con-
stants for all three forces [9]. Plus if the EMperties associated with pho-
tons come from vacuum charge, this should mearptiatbons might really be
a mix of all forces to some extent. Or vacuum ghds the relationship be-
tween all gauge bosons.

Something else that QFT predicts is the possibistence of composite
particles that have zero mass, spin, and charge H@wever, it looks some-
what like a fictitious particle since it is basigdlzero everything” so it is un-
derstandable why it might be ignored. But we kritym past experience that
net zero does not necessarily mean there is nothérg.

Now a question would be, what are the charactesisif the zerton? First
we have to set a scenario that is like a Diracfeseghe vacuum. However,
this sea would have to be a more “balanced” Dilee-$¢ea where we have to
realize that negative energy states are more [pp®site states due to CP con-
jugation. That is; a negative energy state is sjgpdrom a positive energy
state like left and right are opposites of eacleoitr positive and negative
charge are opposites of each other. In other wailtlpossibleenergy states
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are full and an electron would be a hole in theaewell as a positron would
have to be a complementary hole in the sea. Wdgapdns when an electron
and positron come together is the two complementaigs restore the vac-
uum equilibrium perfectly. This could only worktlie zertorcellsare a net-
work of coupled oscillators that fill the entire Merse. Therefore, zertons are
not free particles but are part obpin matrixof coupled oscillators. It is the
geometrical configuration of these coupled vacuwrillators that determine
the possibleenergy states. There is not an infinite numbeerargy states
possible in thevacuum sedor chargedfermions.

6. The Spin Matrix of the Quantum Vacuum

We present a naive model of the quantum vacuumwikatall the spin
matrix. We have to imagine that all resonancethis spin matrix are pro-
duced by the same basic entity. The fundamentattste of this matrix is
hexagonal although it is easy to imagine other iplessgeometric configura-
tions. The basic premise is this; that the Uniwésscomposed of quite a large
number of basic fundamental entities that are sengll. We consider these
entities to be massless or of a very very tiny madle won't try to conjecture
as to what these entities are. Maybe string theoisome other theory could
have an answer as to what they are. Also thes#afoantal entities are neu-
tral as far as any charge properties go. A bigsidemation is how do these
tiny entities interact. Do they simply bounce offeach other? Or is there a
more complex interaction scheme?

We suspect that since these entities are mosy likelssless and if they
were released from a compacted state with a garaef that they would
probably bounce off one another but eventually farstable geometric linked
system throughout the entire Universe that is exdlg uniform. The quan-
tum vacuum consists of coupled oscillators as opgde only uncoupled os-
cillators. However, there still could be a combioa of coupled and uncou-
pled oscillators. We think all the properties lné {Universe are emergent from
this idea of the quantum vacuum.

Why don’t we notice this? Well, in many ways we d@article pairs are
created from the quantum vacuum all the time nowigh-energy accelerator
experiments by just adding the appropriate enesgt/ tQuanta of EM radia-
tion would be somewhat like phonons only they daligperse. It is a matter
of interpretation. But there are still problemdhwihaving the vacuum in our
space be some kind of medium. We suspect thag fkeaninner space that
this spin matriXivesin [5, 14]. The only link from our space-timetisough
the very small domain of quantum objects [5, 14].
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Fig. 1. Hexagonal configuration of a two dimensiasige through the Spin Ma-
trix. If we take the larger areas to be 0.511 M#&\én the smaller areas
shown, geometrically come out to be ~ 3.3 MeV.

Figure 1 shows a possible hexagonal configuratiothe Spin Matrix.
We can see that this produces areas that aretésblfom each other in the
space where the 3.3 MeV resonances form and thisediately brings to
mind regions where the “weak” and “strong” intefass operate. And that
higher energy resonances can form in the smalkcesp What is not shown
here are that these areas eoepledtogether by magnetic-like links perpen-
dicular to the page. In other words, this is geallduality possibly involving
extra dimensions or another space. The hexagdnexiin Fig. 1 would be a
“cell” of the Spin Matrix, as that would tile alf ¢the area of this slice. Now
we can see that the electromagnetic interactioissolated and this can ex-
plain its “infinite” range. Whereas the smalleeas, being isolated from each
other, have interactions that are limited in rantjdooks like there is the pos-
sibility of tunnelingbetween the isolated regions though. Could thishee
source of the weak interaction?
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0.511 MeV
3.303 MeV

8.139 Me

Fig. 2. Zoom in onsolatedregion of hexagonal configuration.

In Figure 2 we have zoomed in on one of the isdlaggions. We have
scaled the energy geometrically based on the (MM resonances using the
radius of the circles taking the radius of the @.5eV resonances to be equal
to 1. So the formula is simplyoi/r for each of the smaller sized resonances
with r just being the value of radius relative twith no units. In other words,
the radius of the 0.511 MeV resonance is the elac@ompton wavelength
divided by 2t so the circumference is the Compton wavelengtisindJthe
formula for Compton wavelength we can scale thegynkke so,

mec® ===, (31)

So we can see that the energy resonances depgndroal radius and as the
radius gets smaller the energy becomes larger. judteset the rationalized
Compton wavelength to be 1 and scale from there.
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We immediately see that we have a ~ 3.3 MeV resmhamd a ~ 8.1
MeV resonance that makes us think of the currerstsesof the up and down
quarks respectively. So right away we have resmemthat possibly represent
the first generation of charged fermions. But g® @ee that we have many
extra resonance areas that don’'t seem to corregpamay known elementary
fermions. At this point, let's assume they aredstdne-like resonances. Itis
interesting to note that the 3.3 MeV resonanceti@e immediate couplings
to 0.511 MeV resonances whereas the 8.1 MeV resenhas only two im-
mediate couplings to them and one to the 3.3 Ma&dmance. We can imag-
ine that this is possibly the source of fractiort@rges for the quarks.

However, this is a schematic for the configuratidthe quantum vacuum
so we will have to analyze this further with théraaluction of how real fer-
mions fit into this picture. Another thing to ndtethat all these resonances
are coupled together leading us to think thathadl ¢couplings are working to-
gether as a “unit”. We are just taking the enexfygne pair of the resonances.
In other words, each resonance area actually mase¢ energy overall in the
pairs conjugate configuration. The 0.511 MeV resme area is an electron-
positron; the 3.3 MeV area is an up anti-up quarkfiguration, etc.

We also have the problem of where do neutrinogiiit the spin matrix?
We have to suppose that neutrinos don’t form catgigairs and are some-
what free quantum entities. That is; they are sona¢ free from the con-
straints of the vacuum spin matrix that must bédneg partially in its own
inner space and partially in our space. They arel@se to the “bare” quan-
tum entities that form all of this that we are egeing to get to.

Thisinner space brings us to the concepdafl space. From the current
proceedings of the Physical Congress-2004 confereme have received rock
solid proof and confirmation for the dual natureoof space-time by G. Mel-
nikov [13] that was first presented to us via tlwlb“Dual Space” by J. Po-
lasek [14] and also by A. Michaud [5] who propoadsiple space. Melnikov
proved with rigorous math, based on hyper-complexivers, that the world
which surrounds us is the one unified entity of tight handed(Euclidian,
linear) andleft-handed(Minkowsky-Riemann, hyperbolic, with variable met-
rics) space-time. This result will have far-reachconsequences in physics,
altering many well-known symmetry and dynamicaliiss And also, every-
thing connected with the conservation of the irdérguantum numbers!
Many physics books will be rewritten!

Now, let us gather more arguments in favor of axdgonal spin matrix.
David Hilbert, in his famous book [10] wrote on pad4; “The cell, con-
structed from right triangles, gives the most dgesekaging of the circles:
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This system is identical to our 2D slice of thenspiatrix, Fig.1. In the same
book, Gilbert absolutely clearly demonstrates tgological equivalence of
our Fig.2 and the Boy surface. It has a 3D modeghfwire (see page 319).

Janna Levin in the review [11] has a wonderful eplenof why the hex
structure should arise (see p.258): “To construbirechlet domain, pick an
arbitrary point in the manifold of interest to seras éasepoint Start inflat-
ing a balloon with the center at the basepoint lahthe balloon expand uni-
formly. Eventually, different parts of the ballosnll bump into each other.
When this happens, let them press flat against ettwr, forming a flat (to-
tally geodesic) boundary wall. Eventually, thel@wah will fill the whole
manifold, at which point it will have form of polga in two dimensions or
polyhedron in 3-dimensions whose faces are aforéored boundary walls.”
Here we see the hexagonal structure. Using thbadeif images, Levin [11]
has obtained wonderful images of a hexagonal piisrthe antipodal maps of
the sky (see fig.43, p.320). As we see now, hexalgstructures naturally
appear in both micro- and macro- scales!

Herman Weyl, in his famous book “Symmetry” [12],sdebes snow-
flakes as crystals with six order symmetry — ibie of the most economical
and energy minimizing configurations in nature. yWagain states that hex-
agonal symmetry naturally arises also in floor dations in bathrooms and in
bee’s cells. It has been proven that such geonwétsurfaces provides the
most economical way to fill cells with wax. Due ttee capillary laws, soap
film, covering a given contour from slim wire, wikikke the form of a minimal
surface, i.e. the surface with area less than tea af any other surface,
bounded by the same contour. Weyl figure 49 istidal to our fig.1. From
Weyl again: let’s turn to ornaments and examinevilrelow in the mosque in
Cairo, XIV century, which possesses the hex symyratb6 class. The main
figure is a loop in the form of trefoil.”

In figure 3 we show a “quad” configuration posstlifor a vacuum spin
matrix. In this configuration we don’t get somatigres that we think are nec-
essary for a more complete picture. Such as, wé& det the 1/3 and 2/3 pos-
sibilities for fractional charge and while the reance areas for up and down
quark current masses are not “out of the ball pan€ think the hexagonal
configuration is better.
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Fig. 3. Quad Spin Matrix configuration.

7. Conclusions

The quantum vacuum is one of the last frontiershgfsics that is not fully
explored. One can study Volovik’s “The Universaiilelium Droplet” to see
that superfluids have emerging properties thatmése what might be going
on with the quantum vacuum [15]. We have showihwitr presentation here
that the quantum vacuum might be more organizedwikathink it is. All it
takes is the concept of coupled oscillators. Hawewe know how strange
guantum theory is where everything seems to be rgedeby probability
waves. We think these probability waves are duhéostringy-like behavior
of massless very tiny quantum objects. Mass isgusinteraction of “real”
particles with the quantum vacuum which can eds#lyllustrated from analy-
sis of the Compton wavelength expression for acteda by expanding it out,

_2mh _ 4rPhc _ 8TChc
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Then make the replacement from the fine structarstant we obtain,
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So we can see that this expression is vacuum chargs electronic
charge per a volume of space per frequency squavgd.imagine that the
square root of the fine structure constant is argec factor and goes with
the volume of space. The frequency-squared conmpasenot necessarily
electron Compton frequency squared and the same itk all the wave-
length components. But this is just an illustrattbat mass could simply be
emergent from an interaction with the quantum vacudwhich is not incon-
sistent with the Higgs concept of the Standard Moderevious attempts at
doing this from considerations that spectral enedgpsity of the vacuum
could be responsible for mass were never fullyizedl Spectral energy den-
sity does not have enough of what it takes. Vacuobarge does.

We hope that these ideas will make people thinkenadrout the quantum
vacuum and see that it can be possible for it todganized. Considering
quantum “fuzziness”, it is more like ordered chad3ur naive diagrams for
the vacuum spin matrix have to still be consideas@verages or expectation
values. But we can see that the quantum vacuurhtrhave additional reso-
nances that don't correspond to real fermions, kvicin possibly help to ex-
plain the multitude of resonances found. Plus lektthis is a possible clue
to dark matter and dark energy.

(33)
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