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ABSTRACT: In this work we investigate the mechanism by which interactions between the atoms of the sun and
photosynthesizing organisms act o produce useable work within the cell.  This is explained as a deeply mechanical
process by which photoelecinically excited molecules embedded within the organism's spedialized membranes reamange
structurally =o as to promote physical contact with prodmal yet discretized struchires and thus promote mechanical
conduction of excitation. The contact transmission of motion between these proteins results in localized concentration of
elecirically active catabolic products. These aclive species are then dammed and flooded so as to dnive a diffusive pump-
raichet system that is responsible for synthesis of the cell's primary power-cumency molecules. These molecules siore
miotion intemally, wherein the consiituent atoms relax into unigue and shared- surface configurations and thus serve as
portsble and stsble on-demand power-resenoirs th the omganism. Laier, when the omganism requires input
miotion for longer term storage, these molecules will be dissected by distal machinery and the excess motion will be used
to power sugar assembly or other processes.  Similar membrane bound mechanical processes can explain metabaolism
in general by esdending these understandings to metabolic processes within the other kingdoms.

Previously we have explained light as a pressure-
equalizing fransaction mediated along a hypothetical light source A
interconnection stretched between any two atoms’. In ) r
order to understand how the power® of our sun is
harvested by omganisms on Earth we will continue our
discussion of light relay® with a inspection of
photo-absorption.  Recall that the ability of an atom to
absorb or reflect a particular excitation stems from its
particular shape, surface elasticity. and neighborhood
within its material latice’. Ofien an atom may recsive
photo-excitstion only to re-emit 2 weaker light with a lower
frequency and displaced forward motion.  Silver, on the
ather hand, displays almost perfect efficency in terms of
re-emission of visible light This is particulary true for
those atoms situated within a polished lattice, such as a
mirmor. Pigments, are molecularty bound groups of atoms,
capable of medifying the re-emission spectrum during
relay following photonic excitement.

The degree to which a pigment is capable of modifying 2
particular light during relay is highly dependent upon its
shape and dimensions and thus these molecules can be
closely likened to antennae. Some pigments such as
mercury sulfide, or cadmium sulfide simply screen
absorpion of phoionic escitement while othes
participate in a complex series of photoelediric relays that
feed back io alter the original input. Such is the case for
the bio-pigment, chforopinl. which we will examine in inchuding and franskationally (B) andior
depth  momentarily. Pigmenied relay, unlike ToScuiEr 5708 change, S5 shown for theE opica poment retna
fluorescence™ or ., can only diminish )

and relay pholoexcitation; it cannot achieve novel

frequency light

Figure 1| Biophysical consequences of light absorption.
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light excitafion may be redirecied onto unaligned but in-

When a pigment absorber atom is excited. several modes
of dissipative action are available (Fig 1). The particular
response of the excited atom depends upon the shape of
that atom as well as s immediate coomination to its
surmoundings. For instance, if the atom is in direct contact
wﬂawatel}raig'ledm it appear=s sble o re-
direct incident photonic momentum toward spin motion as
electricify®. In addition to such phofoeleciric dissipation,

contact aioms through collisions and fricions; a process
known as phofothermicfy. A final manner by which
photonic excitstion can be dissipated s via mofecufar
shape-change. Often the change of shape of a molecule
allows for subsequent catalysis of inter-atomic bonding by
These dissipations may or may not result in e
transmission (reflection, fluorescence, or



phosphorescence) of light unto other atoms within the
organism.

Life*, the set of natural objects that moves autonomously
against gravity, is essentially powered in all its myriad
motions though allocation of this incident radiative
excitation from our nearest star. Living objects hamess
this radiative excitation through specislized pigments
using all of the mechanisms presented in Figure 1. Shapes
change of molecules within the stromal membrane (Fig
1€), however, is primary on account of the fact that
enzymatic activation allows for the porsbility and
selective transmission of motion when and where
necessary to accomplish work within the organism.

To some extent. all atoms and molecules absorb light and
so all structures act as variable antennae. The ability of
an object to resonate with the incident stimuli appears to
follow exclusively from the particular atomic shape of that
stucture in that cerzin configurations will allow the
stimulus to form standing intra-structural oscillations.
DMA, for instance, seems to act as an antenna tuned to a
very namow wavelength range centered about the
ultraviolent band {(~280nm). In fact, despite long-term UV
light leading to DMA damage, the DMA molecule is
generally an extraordinary converter of radiation to non-
destructive heat (Fig 1B). DNA and melanin both appear
to display such intemal conversion rates many orders of
magnitude faster than any known synthetic molecules®.

The mechanism by which incident radiation’s excitatory
motion is comes to be hamessed and stored within an
organism using portable batterylike molecules (ATP,
NADFH), & well illustrated by the process of
photosynthesis, where incident solar radiation is used to
produce reactive species that fusl downsiream
anabolism. While photosynthesis hamesses power for
the plant's ends, the process also expels diatomic oxygen
that is later tapped by aembic organisms their own
metabolic machinery. Thus, while 2 minority of single-
celled organisms can oxidize their native molecular milieu
directly, the vast majority of every-day critters, including
ourselves, depend very much on the photosynthetic
activity of plants. Many bacteria also perform this feat, but
our discussion will focus on plants as archetypical
photosynthesizers.

In plant photosynthesis, chlorophyll is the key pigment for
light absorption. This molecule is located within specialized
organelles called chloroplasts; it predominantly resides
within the membrane of the fhylskoid, a compartment
specialized for the spatial segregation of electrically active
atoms required for the final step of photosynthesis. The
key to chlorophyll's ability to hamess solar radiation into
useful work comes from the presence of a specialized
molecular structure called chiorn, which consists a
central magnesium coordinated between four radiant
nitrile rings (Fig 2). The chlorophylls are grouped into
reaction-centers that are capable of resonating with one
another photonically across their interatomic filaments so
as to excite others with unprecedented efficiency (see
Supplemental Materals for details). The central
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magnesium of chlorophyll acls as a sort of capacitor,
storing incident excitatory motion from the light source,
until it can be applied to bound waters for the process of
electrolysis®.

Interestingly, the chlorin structure responsible for the
immenselty powerful resonance achieved by the
chlorophyll molecule i highly similar o porphyrin, the
stnucture found in heme, our bloodbome oxygen-shutile.
Chiorin and porphyrin differ structuralty only in terms of
the central metal and bonding of the nitrile rings. While
hemoglobin clearly does not participate in photosynthesis,
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Figure 3| Stroma membrane of the chloroplast and ATP
synthesis. Incidant exdistion slong & phologravistiona flament
from = hight source resulis in slecinc ecizsion of dhidorophyls
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soluble molscules swch as plasocyanine  Uimaisly the incidant
mative pressurs form the bght sounce is ensduced into meEboism
of NADPH from MADH and ATP from ADF. Thess bao compounds
=re abla to then perform numeanous catslyiic schons fhroughout the
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bonds. In this manner, the sequence of svenis following slednc
activation of the pholosysiams dossly mimors the espirstory chain
of the prepondarance of ofhaer organisms: in fact it is ofien reemad
o =s the Tthylakoid sleciron transport chaan™.



it does absorb light very effeciively. One might speculate
that heme participates in the protecting us from radiation
damage, although such effecis have not been explored in
depth.

This electolytic process sumounding chlorophyll is the
only known biological instance conceming the oxdidation
of water. The unigue photoreaction serves not only io
physically unscrew hydrogens from water and store them
intralurninally for production of a chemi-osmotic gradient
in the service of synthesize of ATP synthesis, but also
releases a great deal of elecinical motion into the local
membrane-bound protein machinery. This electrical
molion appears to make certmin shape changes ame
available to these membrane proteins per Fig 1C, such
that elecirical contacts are available for the binding and
construction of NADPH (Fig 3). The flooding of
intraluminally concentrated Hydrogen atoms across a
special outlet drives torsion of the ATP synthase, which
physically camps phosphates onto adenosine
diphosphate (ADP). ATP and NADPH thus contain within
the tight frusirations of their bonding the motive pressure
orginally incident from the light soume.

The similarity between the stromal metabolic machinery
downstream of chlomophyll-driven mddation of water in
plani= and the respiratory machinery of all other
organisms cannot be underststed. Some  have
speculated that this machine first appeared on Earth in
early organisms that used reducing agenits such as
hydrogen or hydrogen sulfide instead of water®. These
ancient metabolic sirategies are found in modem bacteria
that uiilize nitrates. sulfides, molecular hydrogen, and
other inomganic subsiraies for the production of
membrane eledinicity. Later omganisms. including
animals. may have adapted use of oxygen following
appearance of its vast sbundance resultant of the eary
initiation of photosynthesis in cyanobacteria™ . While the
source of reducing agent may vary, all organisms ever
appear to ulilize a remarkably similar series of membrane
bound elechrical contacts and molecularshape-change
switches (Fig 1A, C, Fig 3) for production of a2 chemi-
osmatic gradient and eveniual storage of motive pressure
within & mobile batterylike molecule swch as NADPH or
ATP.
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KEYWORD DEFINITIONS
Object: That which has inward extension.

Exist: Object with location.
Phys=ical: Peraining to objects that exist.

Pressure: impossibility of two existent objects occupying the
Same kecaton.

“Power: Work per time.
Work- Ability of one object to pressure anather.

*Life: Set of existent objects capable of autonomous
miotion against gravity.

TFluorescence: specizlized, damping form of reflection
whersin a particular wavelength of incident light results
in re-emission of a longer.

“Phosphorescence:  delayed fluorescent re-emission of
photo-excitation from an atom or group of atoms.
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SUPPLEMENTAL MATERIALS

Forster Resonance Energy (FRET) describes the process by which two excited “fluorophore™ molecules or atoms excite
one another in a manner analogous to near-field radiation, where the radius of interaction is much shorter than the
distance of communication between the atoms.

The FRET efiiciency depends on many physical parameters that can be grouped as 1) the distance between the donor
and the acceptor (typically in the range of 1-10 nm), 2) the spectral overiap of the donor emission spectrum and the
acceptor absorption spectrum, and 3) the relative electric orientation (dipole) of the donor emitter with respect to the
acceptor. Edepends on the donor-to-acceptor separation distance,r, with an inverse G6th-power law:

1
E=1vo/my

with representing the median distance of this pair of donor and acceptor, i.e. the distance at which the photon transfer
efficiency is 50%.



A physical mechanism for electricity, magnetism, and chemical
bonding
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ABSTRACT: The concepts of electricity and magnetism have long been considered two sides of the same conceptual
coin. These concepts have been popularized as electric and magnetic “fields,” which are defined as regions of
interaction rather than as physical objects. However, a rational explanation for these phenomena has by-and-large
eluded theorists. Herein, one possible explanation is advanced following from Fiber-Filament atomics where electricity
is conceived as in situ frictional rotation of atoms aligned in a conductor. Magnetism follows naturally as lateral friction-
locking or repulsion of fibrous atomic surfaces. The key to these mechanisms is a fibrous atom, whose shell surfaces
are composed of directionally aligned fibers, accounting for descriptions in the literature of “orbitals™ with “spin™. Spin
surfaces enmesh with the complementary surfaces of neighboring atoms either constructively or destructively. Thus,
sub-atomic friction between fibrous whirls of atomic surfaces produces atomic repulsion, atfraction, or electric
conduction. Chemistry is explained as an extension of this frictional locking process. Dielectrics/semi-conductor
mechanics are discussed briefly to underscore the importance of lattice alignment in the production of these
phenomena.

technological applications. It is therefore the aim of this paper
to not challenge such mathematical descriptions of electric
transmission by Maxwell, Tesla. and others™™°. Instead. we
follow these descriptions toward a possible physical
interpretation of these phenomena. Here, electric and magnetic
action is proposed the result of friction between atoms aligned
in a conductor (Fig 1).

Electricity: rotationat fricton Magr

Under Fiber-Filament theory™’, the atom is proposed to be an
c object composed of enchained fibers, with surfaces in place of

the reifications commonly referred to as “electrons™ or
“” - =
s O@ - - &%
&

“orbitals™. These fibrous surfaces are in constant and eternal
motion. winding with a particular orientation. much like a ball
Figure 1| Electricity and magnetism are the result of friction
between atoms aligned in a specific lattice. The fibrous

of yam. The standing academic concept of “particle spin” is
claimed to have no physical correspondence™. However, here
we interpret spin as the winding orientation of the fibers at the
atomic surface (see Fig 2). This spin is almost always
measured photoelectrically, which we interpret as meaning
that a particular filament’s winding orientation is measured .
This measurement gives rise to the other quantum numbers,

surfaces of atoms (simplified as redblue spheres) enmesh

frictionally when aligned in the lattice of certain conductive metals.

allowing rotational motion applied at one end to propagate distally

as electricity shown in (A). Magnetism follows naturally as lateral

friction between atomic surface fibers where alignment direction

determines whether the composite materials repel one ancther (B)

or attract (C).

which detail the location of that measurement on the atomic

To understand the physical mechanism of electricity, a
physical interaction must be established between the atoms
involved. For instance. when one applies a voltage to a
circuit, motive force is available at great distance from the
motive source (power generator. battery. etc.). While many
great minds have discussed the effect of electricity in great
quantitative detail. a physical mechanism of conduction was

Figure 2| Physical interpretation of spin as orientation of
Atoms and the

not proposed. Instead. the concept of an “electron™ has been
reified into a fluid object that is transferred between atoms and
somehow results in physical motion at great distance from its
source. The mechanism for these fluid-like dynamics of the
“electron™ has been wholly ignored. in large part because the
accounting behind the process has been so widely vetted by

fiber-winding on atomic surface
photogravitational filament that connects them are assumed to be
composed of interocking fibers (A). The orientation of fibers (B)
allows for friction-ike enmeshment between atoms. in order for
one to spin the next in line for a conductor or laterally, in the case
of magnetism.



surface. Spin is thus decided at the moment of the species
spallative formation.

A given atomic surface can spin one way or the opposite, with
no other possibilities. Consider that a sphere may have a nerth
and south pole but not one without the other. This is
confusingly referred to in the quantum number as spin +1/2 or
-1/2. It is more useful to refer to these orientations as
clockwise (CW) or counter-clockwise (CCW) spin. Incoming
and outgoing photogravitational filaments converge on the
atomic surface and conserve this directionality under fiber-
filament theor}:‘l. This allows us to understand “quantum
entanglement™ ™, where measurement of spin orientation by
electromagnetic radiation on one side of the atom will
necessarily lead to the opposite-handed measurement for the
same filament on the opposite side of the atom.  This
immediate “spooky action at a distance”™ results simply from
measuring the same filament viewed from opposing
perspectives! In general. particular spin surface orientations
allow atomic fibers to interact and enmesh constructively or
destructively producing all phenomena of electromagnetism
and chemistry.

H H H H
Heliom beo foer shells (197) F "
(sach shed cpposiie spin)

Beretypum Hyarde Bet,

o

Figure 3| Chemical bonding results from enmeshment of
fibrous surfaces with opposing orientation (spin). The fibrous
surfaces of atoms (simplified spheres) enmesh frictionally when
aligned in opposition (red versus blue). Basic elements like
Hydrogen (A) can freely rotate (B), oppose and enmesh with self-
simlar species to form diatomic gases (C). When elements are
subject to sufficient pressures, they may spallate fiberous material
and lose a surface, whereby the unveiled surface has opposing
spin (D). More complex chemicals can readily be produced from
interactions between opposing spin surfaces. where Hydrogen,
free to rotate into either CW or CCW spin orientation, can play the
wild card binding to either surface, as can be seen with Berylium
Hydride (E) and Methane (F).

Chemical bonding is a very simple phenomenon to explain
vsing fiber-filament theory. In the case of basic diatomic gas
formation, we see a unified spin-orientation of the outer
atomic shell surface. Initially mono-atomic species are free to
rotate and so can oppose each other freely and entangle
physically with fibers frictionally locking from a similar
partner atom (Fig 3A-C). For larger species, which may under

certain pressures decay into simpler elements. we see that
when material is lost from the outer shell an opposing surface
remains (Fig 3D). This seems to indicate that fibrous shells
are woven in opposing spin orientation. which perhaps
provides frictional locking between the surfaces and adds
stability to those atoms. More complex chemical
arrangements can follow such that opposing spin results i
frictionally locking bonds. Interestingly, Hydrogen can play a
sort of wild-card in chemistry since it is free to rotate into
either CW or CCW positions in a given context. allowing it to
enmesh and bind with either surface orientation on a given
element (Fig3E. F).

Dielectric materials are a prime example of how lattice
arrangement within a material can affect the atoms ability to
conduct spin motion (Fig 4). In a dielectric material thereis a
blend of conductive, columnar aligned, atoms and regions of
unaligned “drawbridge™-like atoms. These “drawbridge™
regions are free to rotate once sufficient spin motion is present
in the material The kev concept here is that some effort is
spent realigning semi-conductive elements within the
dielectric. such that they may participate in the curmrent
Because of their lattice arrangements and bonding angles.
once the input power is removed, the semi-conductive atoms
will de-align and cease to participate in the current.

A

Figure 4| Dielectric materials underscore the importance of
lattice arrangment in the electricity. Pre-zligned atoms
(conductive) are interspersed with alignable atoms (A). When
sufficient power is supplied to the material from one end. spin
propagation allows for semi-conductive atoms to be realigned and
participate in the current (B).

It is clear that a physical interpretation of atomic behavior has
been historically neglected, in favor of detailed numeric
descriptions of measurement. This is particularly true with
regards to electricity and magnetism. which have been
presented here quite simply as the result of friction between
species. Chemical bonding is proposed to follow naturally
from this mechanism as a consequence of enduring surface
enmeshment. while dielectrics show how transient realicnment
of atoms mixed within a material can allow for threshold gated
current control. A future paper will address both the specific
nature of the fibers that comprise the atom as well as the



details of ionization where atomic shells are greatly expanded
and thus allow for transmission of electricity across great
distances.
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Object: That which has shape.

Shape: An effectively closed surface which forms a
boundary to immediate surroundings.

Exist: Object with location and outward extension.

Physical: Pertaining to objects that exist.

Rational: Explanation following from non-circular,
consistent, objective assumptions that does not commit the

fallacy of reification.

Pressure- impossibility of two existent objects occupying the
same location.

Lattice: The patterned orientation and localization of atoms
within a homogenous material.
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Mechanisms for atomic transit and ionization suggest possible
sub-atomic fiber and photogravitational filament architecture

Micky Callahan™

TThe Art of Rational Science, Portland, Oregon, USA

ABSTRACT: Owruse of the Fiber-Filament hypothesis of inter-atomic connection, the photogravitational (PG) filament,
has up to present allowed for the development of physical mechanisms for poorly understood phenomena such as
electricity. magnetism, light, and gravity. In this manuscript, the possible shapes of the sub-atomic fiber and compaosite
photogravitational filament are proposed based on the following reguirements: that the fibers have orientation
dependent strength, such that the composite flament between atoms can separate at the atomic surface and allow for
interceding atomic transit, and that the fibers have the subsequent ability to recombine in order to restore direct
connectivity between interrupted atomic relays. Additionally, the fiber must allow for an atom to expand and fill the
extraordinary volumes necessary for suface-surface transmission of electricity across great distances as is apparent
during ionization in low-pressure electric arcing. Here, a catch-spring structure is proposed for the fiber.

To understand the possible shapes of the sub-atomic fiber it
iz first necessary to consider the requirements baszed on the
apparent behavior of the atom, with respect to itz role m

Previously we have proposed that light iz the result of
torsional motion along zn elastic filament between two atoms?.
In this work, the atom and the photogravitational (PG)

natural phenomena; in parficular light and electricity. filament are assumed to be comprsed of the same
fundamental objects, fibers. The proposed mechanism for
electricity and magnetizm under the Fiber-Filament hypothesiz
hag led to the model that fibers are wound concentrically about
the atom, thereby lending a physical interpretation of “atomic
spin” as atomic fiber onentation’. Here, we consider that in

&—_ 2 ""‘ﬂ‘ order for the fibrous atoms to move about and change position,
; they should need to be constantly transecting a vast network of

PG filaments. A proposed mechanizm for this transit is shown
atom & . 3 atom C m Flg L

Interestingly, the transition mechanizm by which PG filaments
merge with the surface of atoms mandztes that fibers from
each side of the transected filament be criented in opposition
m order to comply with the apparent surface crientation of
atomic fiber (atomic spin). What this means, and what spin
mmplies in this context, iz that for an atomic surface with a
homogenous winding of fiber’, there will be two sides of the
atomic globe, each with opposing fiber omentation. The
imterzecting filament must always conform to these fiber
stream orientations. Perhaps the simplest way for fiber of the
filament to merge with spocled fiber of the atom, from any
intersecting angle, iz via immediate nteraction with two
opposite streams of fiber in each filament. In Fig 1B zuch an
atomic transit iz imagined during a2 polar appreach of the
filament, however the same prneiple can be applied at any
ntersection anple Also, becanse shorter wavelength 1z the
rezult of greater torsional compression upon the filament!, we
expect more of these altemnating bands per umit length of
filament dunng high frequency light tramsmission

Figure 1| Transection of photogravitational filaments during atomic transit. [A) Atomic fransit is represented at thres positions, with all
atoms assumed in plane with one another. At position 2, the filament marges with the transiting fibrous atom, with filamentary fibers joining
tha natural spin path of tha atomic fiber as shown in (B} and {C). with the plans rotated such that the atoms are viewed from above hers.
The mechanics of this marger implies that the photogravitetional filament must display altemating bands of oppesing orientation fiber as
simplified by amows in (D). Atoms are assumed to ba connecied to all othars within their photogravitational systam, aither directly or
indiractly, howevar only tha filament betwean A and C is shown for simplicity.



Furthermore, from this mechanism, some architectural
requirements of the fiber are revealed: the fiber must afford to
some specific elasticity and mpture dynamics to its composite
streams. Other clues about the shape of the fiber may be
gleaned from certain behaviors of the atom, inchiding
electricity and in particular, ionization.

Mozt of the matter in existence ocours in the lonized state’.
During ionization, inert atoms are zaid to be excited to
participate in electrieity. A commen case of electrical
lonization 1z found in low-pressure necn lamps: a veltage i3
applied to an mert gas, which iz then able to conduct current.
The conduction of this current results m the emizsion of
light*. In the photogravitational theory, light has previously
been explained as filamentary torsion'. However, the classical
mechanizm for iomization hasz been generalized as the

’

Figure 2| lonization interpreted as expansion of the
depressurized atomic surface allows for transmission of
electricity across graat distances. Ofisn free stoms appear in
pressurized snvironmants on Earth or in other Astroms and
cartainly condanse during tha process of material solidification
and liguification. Such pressures result from collisions with other
gtoms and restrict tha size of the atomic surface as shown in (A).
Whan an atom iz relisved of this pressure, as in interstellar
regions or under artificial (though ahways imparfect) vacuum
canditions, the atomic surface of unbound atoms may expand
dramatically (B). Eassd on the sparsity of such mattsr availabls
throughout the cosmos, which is siill able to conduct surface-to-
surface elecirical aclion, it is suggested emparically that stoms
can sxpand to 102 times their prassured volume.

liberation of ztomic “electrons”. Thiz is a reification of
electrical accounting and fals to  provide physical
mechanizm®. This mamner of viewing the process mn terms of
guantitative accountmg has served engineers well throughout
the centuries but has failed to provide a mechanistic
explanation for the physical reality of observed phenomena®.
Becauze it is impossible that a zero-dimensional “electron”™
can transmit force, alternatives have besn proposed™

Generally, alternative explanations have treated electricity as a
product of surface-to-surface friction-like transmizsion of
rotational motion between adjzcent atomic bodies®. Because
icnization iz simply electrical action at a distance, the
mechanizm of should be very similar to a typical conduction
schema.

Ionization iz umigue, however, in terms of conducting
electricity since It appears to require very, very, very few
atoms per umit volume. For instance, currents are apparent
throughout the interstellar regions with as little 22 1 atom per
cubic 10 cemtimeters’. Consider this in contrast a copper
conducting wire of § 49107 atoms per 10 cubic centimeters
(zee Supplemental Matenals for calenlations). Mediation of
physical phenomena requires objects as actors and zo surface-
to-surface contact must oceur between atoms to provide for
the condunetion of electricity even under such sparse conditions
and pressures. Thus, we interpret ionization as expanded
atomic surfaces capable of conducting electnicity across vast
diztances (Fig 2). In fact, the first contmuous electric are of
1onized conductive material was deseribed b1 Vasily V. Petrov
as a “special fluid with electrical properties® ™ And for good
reazon! A fluid is merely an assembly of tightly packed vet
heterogenecusly oriented objects; both in the case of single
stoms and composite molecules.  Ionized gas is different only
m zo much as the colossal quantitative difference in pressures
upon the elements mvelved — Under the near-vacuum
conditions of deep space, surface collision pressures for
icnized atoms are unimaginably low and the atomic size 13 no
lenger restricted as ot would be under gravitation and other
contamment conditions.

The necessity of physical contact between atoms for electrical
conduction coupled to their extremely low native density
means that the atomic surface iz unimaginably elastic and'or
rarefied during the icnization apparent throughout the
cosmos’. This apparently elestic atomic surface suggests that
the sub-atomic fibers are quite capable of being stretched
and'or detaching from one another in crder to zccommodate
the necezsary surface requirements. DBecause the atomic
transit problem implies 2 sohition whereby sub-ztomic fibers
in the PG filament detach at the atomic surface, one possibility
emerges whereby great paps become expozed in the atomic
surface az zpooled fibers detach from ome another (Fig 2B).
Thesze gaps would satisfi the surface thinming requirement
during low density arcing while allowing for contact befween
atoms electrically. This iz not to discount the possibality of
fibril stretching, and a detmiled accounting of the elasticity
dynamics may inform cne as to the proportion of cause with
Tegards to these two possibilities. To that end the imifial
manuscript considered m itz appendices the elastic properties
of the PG filament in terms of Planck’s constant, & In brief,
the dynamies of light indicate 2 compressive limit on the
filament and thus a conceivable rupture point®.

PG filament transection during atomic fransit implies fibers
may have the ability to separate from one ancther to enchain
with fibers of a congruent cnientation at the atomic surface.
Thiz requirement can allew one to hypothezize possible
architecture of the filament (Fig 1). The hypothesis 1z
strengthened by the elastic behavior of the atomic surface
during icnization (Fig2), which reveals the necessity of an



elastic ztomic surface and surface thmning, possibly due fo the
appearance of surface gaps. To satizfy these requirements of
the natural atomic phenomens of light and electricity, here
proposed and illustrated = a  Velero-like catch-spring
configuration for the sub-atomic fiber (Fig 3). It 1s noted that
thiz iz merely one possible shape and countless others that
might also zatisfy these requirements are available to the
imagination. The catch-spning hook-and-loop medel iz
advanced here due to itz simplicity in addressing the needs of
the apparent phenomena of light atomic transit acress
filaments and electrical lonization. Thiz fiber shape allows
for orentation specific enchaming, elasticity, and mipture m
each of those contexts.

A future manuseript will examine the specifics of light relays
along fibrous photogravitational filaments in terms of apparent
behavior lacking rational explanation: including reflection,
refraction, and polanization. Additionally, we will begin to
investigate and report on possible explanations for sub-atomic
phenomens such as the proton using the Fiber-Filament
hypothesis.

Figure 3| Possible shape of sub-atomic fiber. Afomic spin is
intarpreted physically as winding onantation of fibers (A, B).
Bacause flamentary fiber-streams must separate and rejoin other
fibers at tha atomic surfaca during transit, a3 hook-and-loop, caich-
spring type configuration is proposed as one possible architectura
(C).
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KEYWORD DEFIMITIONS

Object: That which has shape.

Shape: An effectively closed surface which forms a
boundary to immediate surroundings.

Exizst: Object with location and outward extension.

Phyzical: Pertaining to objects that exist.

Rational: Explanation following from  non-circular,
consistent, objective azsumptions that does not commit the

fallacy of refication.

Pressure- impossibility of two existent objects occupying the
same location.
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SUPPLEMENTAL MATERIALS

The density of copper is 8.96 g/cm? (8960 kg/m?) at room temperature. The molar mass is
§3.546 g/maol {molar mass). Thus, there are 0.141 mol of copper per cm®. Each mol contains 6.022x10%

gtems of copper so we have a totzl of 8.49%10% atoms per cm

*in a typical copper conducting wire.

This quantity may be contrasted with the density of ionized materal in space, capable of conducting interstellar
currents, which by conservative estimates requires 0.1 atoms per cm®. Under the assumption that electricity requires

contact between atoms, this reduction in density constitutes is a relative expansion of atomic size by a factor of more
than 10%2.



Micky Callahan*

ABSTRACT: Whereas a mechanism for pull cannot be rationalized without direct connection between objects, a fi-
brous filament is assumed responsible for the phenomenon of atomic pull collectively referred to as gravitation between
large composite objects. The assumption of a physical interatomic filament also provides a convenient rational mecha-
nism for transmission of light between bodies, where light is a torsional action along the filament and tighter winding of
the rigid helix explains higher “energy” light. The well characterized nature of this filamentary torsion (light) gives in-
sight into the specific structure of the filament. The fibrous composition of the atom and its filaments is introduced to be

expanded upon in

a separate manuscript.

To understand the physical process of pull a physical
connection must be established between any two ob-
jects. For instance, when one observes a train in the
distance, one notes a series of discrete cars moving in
formation across the landscape (Fig 1A). It is not appar-
ent that the train cars are coupled mechanically with ob-
scured linkages. Nonetheless, one readily assumes that
a physical connection is indeed present because it is
apparent that the train is an unconscious composite ob-
ject moving as a singular body. It follows that this is the
case for all physical objects in composition. There is
simply no rational mechanism available for coupling pull
between objects without a physical linkage.

Figure 1| Hidden couplings accompany mechanical pull

within composite systems. For a fran we assume a
mechanical couple exists even if it cannot be directly observed.
Clearly the train moves cohesively (A) and pull must be
transmitted mechanically (B). This logic must be extended to all
physical objects in systems of composition where internal pull
strains occur.

It is effectively uncontestable that we should expect
physical extensions to accomplish pull in the case of the
train cars. The concept of gravity describes such pull
between large, composite objects in systems such as the
solar system, or bodies falling on Earth'. Certainly,
powerful numerical descriptions of gravitation, first sug-
gested by Bullialdus, have been provided by Newton and
others. However, descriptions of trajectory are not ex-
planations! While many have fallaciously accepted the
reification of space and time** as cause for gravitational
phenomena, no rational theory has been provided to
date.

The reason our venerable predecessors abandoned the
possibility of understanding invisible pull at these scales
is simple: they could not conceive of the fact that the
implicated and necessary linkages can exist despite be-
ing unavailable to direct measurement. However, much
like the train-couplings when viewed from a distance, the
interconnection responsible for gravity is merely un-
touchable using traditional methods. This is because the
tools of the observer are composite objects comprised of
atoms, much like the train of cars (Fig 1). However, be-
cause pull cannot be rationalized without direct connec-
tions, their existence can be readily assumed. To that
end, there are clues about the shape of this unobserva-
ble connecting structure embedded in its other key role
in the nature: transmission of light.

The physical mechanism of light has indeed puzzled
scholars since time immemorial. Early investigations by
Huygens, Young, Fresnel, Kirchhoff, and others revealed
that light displays both wavelike properties and yet oc-
curs as discrete events, later referred to as photons*>.
Instead of rationalizing how a discrete physical event
could propagate in a wavelike fashion, theoreticians,
with varying degrees of reluctance, accepted this dual-
ism as an exception to nature: light is somehow a wav-
ing particle. Dualistic explanations violate the law of
non-contradiction, however, and so reflect a misunder-
standing of natural mechanics.

It is well documented that light propagates at a constant
speed through a vacuum and that this speed is propor-
tional to the frequency multiplied by the wavelength,
c=fA. This basic relationship holds for soundwaves or
any other mechanical wave propagating though a medi-
um. The speed of propagation is directly dependent
upon the stiffness of the media. That propagation of
sound is a wave-like motion described by the above rela-
tion is not under dispute, and so light must also behave
as a wave in some rigid medium, or c=fA would not be
apparent. Herein, light is proposed as torsion along an
interatomic photogravitational filament (Fig 2A). follow-
ing from and in alternative to Mr. Gaede’s initial *rope”
hypothesis of atomic extensions in 20085,
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Figure 2| The photogravitational filament hosts torsion
waves of light. Atoms ceaselessly expand and contract during
quantum jumps to provide torque to the filament (A) at various
frequencies (f), resulting in wavelengths (1) of twist upon filament
(B, C). Both atoms and filaments are assumed composite
structures of a fundamentally fibrous nature. Atoms move along
the filaments thus acting as sliding-pulleys. Atoms A and B are
similarly engaged with all atoms in their photogravitational system
(not shown for clarity).

The speed of a wave in a medium depends on the rigidi-
ty of that medium™ and we should expect much the same
for the photogravitational filaments. Thus, the relation-
ship between light energy and frequency, E~f, can be
understood as an elastic responsiveness of an increas-
ingh tightly wound helical filaments. Thus, it is quite
li¥ 2y that the filaments function similarly to cylindrical
towMion springs®, with a tighter-winding corresponding to
higher frequency light, higher “energy” light. Like the
cylindrical torsion spring, more torque applied to the pho-
togravitational filament leads to more windings per length
(Fig 2B,C) and thus greater stored potential (see Sup-
plemental Discussion pertaining to elastic modulus of the
filament and Planck’s constant, h). Atoms are assumed
to act as classical sliding-pulleys such that torsion prop-
agates along the filaments irespective of their comre-
sponding atom’s locations. In this manner, observer-
independence of the speed of light, ¢, can finally be ra-
tionalized.

Composites of atoms produce the effect of gravitation
between one another, which decreases as a function of
the separation distance squared, F=G*m:mz/0°. Another
way to look at it, is that pull increases as objects ap-
praach. Newton first described this relationship, but did
not attempt an explanation for its cause. With filaments
stretched between sliding atoms at equalized tension,
the mechanism becomes apparent: The Newtonian
force scaling of acceleration within gravitational systems
describes atoms acting as classical sliding pulleys (Fig
3).

When two sliding pulleys are attached to an object, the
angle of pull spreads as the object nears the horizontal
meridian between those pulleys (see Supplemental Ma-
terials Equation 1.0). The greater the angle, the more
pull each atom experiences. Near the horizontal meridi-
an between atom-pulleys, the force multiplication is dra-
matically amplified such that it follows a square law with
respect to approach distance. At great distances from
the pulleys, however, the angle is effectively oblique to
the object and a linear regime dominates such that each
pulley takes only half the pull (Fig 3B). Pulley force mul-
tiplication during gravity is instantly transmitted into
atomic momentum and thus motion and acceleration,
since the atoms are free to slide along their filaments.
This is why the acceleration due to the force of gravity
appears less on Mt. Everest than at the Dead Sea®.
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Figure 3| The force of gravity as a function of
distance/spreading angle between photogravitational
filaments, . A composite object of mass m approaches the
Earth and the angle « between photogravitational filaments
connecting the objects spreads as shown in (A). The guantity of
filaments remains constant while forces experienced by each
sliding-pulley atom as a result of mass m are multiplied as the
spreading angle increases (B). The force multiplication of the
pulley system results in the Newionian relationship for grawvity
where force increases 35 a sguars of the approach distance (ss=
Supplemental Equation 1.0).

Clearly, the photogravitational filaments must be compo-
site objects capable of transecting one another and
atomic surfaces. This leads to the hypothesis that the
photogravitational filaments act in a similar manner to
self-healing polymers™ and are comprised of analogous
monomeric fibers. A future manuscript will address pos-
sible structures of the fibers themselves, which may at
this point be approximated as homogenous caich-
springs of a fixed conformation and stiffness.
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KEYWORD DEFINITIONS

Physical: Pertaining to objects that exist.

Exist: Object with location and outward extension.
Object: That which has inward extension.

Shape: An effectively closed surface which forms a bound-
ary to immediate surroundings.
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Rational: Explanation following from non-circular, con-
sistent, objective assumptions that does not commit the
fallacy of reification.

Pull: Outward application of pressure upon an object (oppo-
site of push).

Pressure- impossibility of two existent objects occupying the
same location.
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SUPPLEMENTAL MATERIALS

Fegarding the elasticity of the photogravitational filament and Planck’s constant, h:

If torque is applied to the photogravitational filament at constant radius and the angle of torsion, & in radians then
torque, T, can be expressed as
T = Kkf

where k is the torsion coefficient, equal to the change in torque required to twist the spring through an angle of 1 radian.
Thus, k, is a type of Hookean modulus: a spring constant reflecting the elastic properties of the filamentary matenal.

Here, we model the frequency of light as a full twist (21 rad) upon the filament, such that torque per frequency can be
witten,

p=2nk-f

The torsional "energy” required to apply said torque to a torsional spring can be wntten as:
E.= 18
and substituting for 7, and the full 21 twist on the filament yields
E.= 4mk-f
The photon potential of light, E, can be related in terms of Planck’s constant, h, as follows

E = hf

We can therefore describe this "energy” of light, E, as the torsional spring potential for a full twist on the filament such
that

where
h =41k
Planck’s constant, h, is then understood as encompassing a torsional coefficient for the filament, & which details the

elastic properties of the filament in accordance with the fibers that comprise it

Regarding force multiplication due to pulling angle for sliding pulleys:

The force applied to each of two atoms as the result of approaching object of mass, m, can be written as a function of
the angle of spread, «, between the two atoms with respect to m as follows:

1 i
F= Em;’ (cus%} (Equation 1.0)

Thus, when the atoms are at a great distance from m and « is effectively 07, the pull force on mass m is split equally
between the two atoms. As the mass approaches the atoms, « increases and so does the force of gravity due to those
atoms as an approximate square of the distance betwsen m and their horizontal mendian (¢ = 1807). This is reflected
in Newton’s equation where the force of gravity between these atoms (M) and the approaching object of mass m i1s wnt-

4



ten:
F = GmM/d?
where G is a constant that reflects the average oppositional pull between any two atoms. The gravitational constant G

is thus a mass-scaling constant understood as ~4 of the rest mass of a Hydrogen atom multplied by the speed of light
squared. The quantity ‘mass’ scales approximately how many atoms are involved in the Machian gravitational system.
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The mechanics of light and relay of photons via reflection,

refraction, and diffraction.
Micky Caltahan®
TThe Art of Rational Science, Portland, Oregon, USA

ABSTRACT: Light is explained as a complex phenomenon that involves the equalization of torsional pressure between
surfaces of at least two atoms. Previously. rthmbeenpmposedﬂ'athspr&ureemahzabmnsmediatedbya

fibrous exiension sireiched betwesn atoms. the hypothesized

filament. The Fiber hypothesis of

atomics leads to a possible physical interpretation of the apparent events constituting light and the photon. This
physical interpretation is detailed herein. with special attention paid to the peculiar behavior of light propagation:
reflection. refraction, and diffraction. The illustrated mechanisms do not contradict contemporary mathematical
desmmasdﬁgmﬂ'emaﬂm but rather serve 0 help visualize these well-described evenis as

occurring exclusively among physical objects that do or may. at least. possibly be said to exist.

Figure 1| Darkness is in-phass atomic expansion and
contraction (breath). Temporal ssgusnce = shown in (A-D)
whars stoms sxpand and contract cassalsssly and shars forous
surface-matanal such that Detwsen pars of sloms one's oulsr
surface = sxpandsd whilst s parinar's = confractsc. Whan =
pair of stoms s expanding and confracting st the same rais, the
stoms can bs sad o be n phass. AL tmsframs (C), the drscion
of filamentary rotsbion is depiciad o shit from CW io COW. In-
ohasa stomc brasthing doss not producs ths sopearance of fght

Light iz the most misunderstood class of basic
physical phenomena Many scholars have troubled themselves
to the grave, having failed to uncover a consistent mechanizm
capable of producmg the range of confradictory behaviors
appammtoe\mﬂzmcstpedaumexpannmhs& Some
progress wzs made when Newton. Hooke. Grimaldi. Huygens.
Fresnel and others systematically dissected the most confising
aspect of light diffraction. and revealed wazvelike action” the
apparent reflection of shadows cast by sharp edges info direct
hight and vice versa that produces a2 recogmizable interference

pattern’*. Despite their systematic analyzis of diffraction, no
phyvsical mechamizm was To this dav, the modem
academy has essenfially muphopeofpwndmzphvswal
remediation of light-on-light interference, insisting that the
matter cannot be rationalized Light 1s szid to result from the
bullet-like shots of mystenously wave-like particles. the wave-
particle duality**. Dualizms indicate an irrational explanation,
and this one lhikely stems from reification of events (photons)
into discrete bulletlike objects. An alternative rational
explanation would be to consider that light s a transaction that
occurs between two or more atoms, and is mediated by 2
physical extension stretched between them® ‘e have
miroduced this h\'podnuml strocture  previously as the
photogravitational filament

The previously hy photogravitational filament is a
stiff. yet elastic extension that connects. directly or indirectly.
all atoms in a given system™=. Inth:ph)tozmmancmlmodel.
light can be comsidersd 2s a complex process involving
ptmethzzhmhetmthemﬁoaofpamupamg
atoms. transmitted along interconnecting fibers. One rational
explanation for the wave-particle duality 1s that the photonis a
phvsical perturbation of the photogravitational filament
between atoms. If this 1z the case, that the
underiying structure of atomic interconnection mediates light.
ﬂmttlsmphcebeﬁatethesmnhxsﬂmpedandphotms
become apparent  Light results from torsional action upon the
photogravitational filament by those atoms at either end.

Let us consider the possible details of those events. One atom
13 presumed to torque upon the filament which then transmits
this force to 2 pariner atom  However, the apparent
phenomenon of mterference (to be expanded uwpon later)
necessitates that such Input pressures upon the filament bear
out the possibility of bemng contradicted from an opposing
perspective under certain conditions. To this effect. our theory
of hght begins n the dark with homeostatic pairz of atoms

ins and confracting in perfect phase with one another
axﬁﬂm‘d:momupumnztheM\Mmtom
body. z pariner atom iz pushing matenal outward into the
filament m perfact complementarity (Fig 1). This equilibrium



and forth. Let us call this behavior in-phase atomic breath
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surface pressures and is mediated by torsional pressure
upon the photogravitational filament during out-of-phase
atomic breath. When a filamentary-pair of atoms is breathing
out-of-phase, the faster atom will induce the slower 1o a more
excited state. To this end, additional torque is gradually loaded
onto the filament and this pressure front. the photon, will appear to
advance toward the siower atom. As torque pressure along the
filament accumulates at the surface of the slower atom, the breath
speeds between the two will begin to equalze. Eventually the two
atoms’ breath will reach equilibrium and darkness will be restored.

Now, consider illumination: the photon event iself (Fig 2).
When the light switch i1s flipped, atoms in the source are
induced to breathe at a faster rate. Because the filament 15
somewhat elastic, there is a delay in transmission of these
additional forces unto the partner atom at the other end of the
filament Wehnw.famﬂulidlmﬁuna
source has a lower frequency’. This can be interpreted as
travel of additional winding of the filament following classical
torsion-spring mechamics.  The delay m transmission of
excitement from atom to the next is called the speed of light,
and s informed by the matenal properties of the
photogravitational filament and its constituent fibers
Eventually, the partner atom will become fully subject to the
torsional excitement provided by the source atom, and the
plmmc\ﬂncmcluduwmmcmbldmofaﬁlmmof
a higher wavelength and frequency and atomic
breath rates for the atoms involved’. This wall slow down the
excited atom to some extent as well and that relaxation event
is referred to as an electron transition n classical quantum
electrodynamics'’.  Once equilibrium s reached between
surface pressures of the atoms, the atoms are in perfectly
locked breath-phase and darkness resumes. Momlidvllt
excitement will be transferred into the
photogravitational system. and those atoms will also relax
photonically in succession.

Thus, we must consider the propagation of photonic events
throughout and beyond ensembles of atoms: the wide-ranging
phenomena of lensing  Lensing includes reflection, refraction,
and diffraction; the details of these are determined both by the
mndividual atomic properties as well as the composite
properties of the bulk matenal.  Reflection s the simplest and
most foundational of these phenomena During reflection,
photon transactions occur between a light source and a lens.
The forward momentum of filamentary excitation is readily
wlqﬁhwdmdldumbnaﬂﬂ:mﬂecmlus

nput received (such as Silver'), the majority of these relays
will travel the path of least resistance through the sparse aur

If the atoms of a matenal receiving incadent photons are
amanged m a particularly coordinated fashion, nput
momentum may also be relayed dwrectly through the atomic
assembly of the lens itself If not the matenal may be
considered opaque and will merely produce a shadow. Each
atom n the path of such a relay cham will absorb some of the
photonic momentum in the form of sub-atomic motion. the
sub-atomic analogue to heat The appearance of an atom in
drpuhofﬂrmhymyslowdrfawmimmo(phuus

downward deflection (loss of forward momentum) Thas is the
phenomenon  of refracthion and was first  descnibed
quantitatively by Ibn Sahl over 500 years ago, later named
Snell’s Law n the West.  Refraction 1s thus known to be 2
product of how the speed and frequency of the incadent
photons becomes dimmnished by the particular atomic shock-

of a matenal




both AC and ABC being in phase with one another. In fact, #t

qclconloﬁinscmd\memi That 1s to say that if A

contradiction of input s the physical interpretation of quantum
interference.  For the bright fringe involving atom D and its
neighbors (Fig 4C), we simply have not satisfied the line-of-
sight for a reflected photon along the filament BD. Because
the diffracting surface 1s rounded or in many cases atomically
thin with respect to its exposure to the incident light source,
minute geometncal changes result in scattered reflections
commensurate with these geometnies outward into the direct
hght field What results 1s a senies of out of phase photonic
convergences and no atomic excitation for atom C or others at

the dark fringes

Overall, hight may be thought of as a transaction that ensurcs
torsional  surface pressure equalization between atoms, as

mediated by inter-atomic photogravitational filaments. Atoms
are ceaselessly expanding and contracting i what is known as
the “quantum jump”, herein referred to as atomic breathing.
When breath 1s perfectly in phase between two atoms there is
no light apparent. Only when the breath rate of one atom is
altered does the photon result, as a method of restoring surface
pressure equalization.  Photons may be relayed via the path of
least resistance as in reflection, or directed into a material with
vanous cffects of dampening the signal as in the case of
refraction.  Diffraction 1s the result of conflicting expansion
and contraction signals, relationships which are in place before
any hight source s induced to excite the particular network of

A typical diffraction pattern is shown from an experiment in (A).
Before the light source is engaged and photonically induces
MWNM, 180* contraditory phase
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KEYWORD DEFINITIONS
Object. That which has shape.

Shape: An effectively closed surface which forms a
boundary to immediate sumoundings.

Exizt: Object with location and cutward extension.

Physical: Pertaining to objects that exist

Rational: BExplanation following from non-circular,
consistent, objective assumptions that does not commit the
fallacy of reification.

Prassure- impossibility of two existent objects occupying the
zame location.

Photon- the temporal seguence of events whereby one
atom is excited to higher expansion and contraction (breath)
zpeed and induces a parner atom to eguivalent breath
speed wvia torsional  action across  the  adioining
photogravitational filament. This seguence extends from
the former to the latter and summarily reamanges the shape
of the: filament accordingly with a slightty greater longitudinal
compression and torsional spring potential, whereby E~f
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