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Abstract:  The organization of any biological system is established by a complex
electrodynamic field which is, in part, determined by its atomic physiochemical components
and which, in part, determines the behavior and orientation of these components. The
holographic model of reality emerging from this principle may provide a scientific
explanation of psychoenergetic phenomena.

The pattern or organization of any biological system is established by a complex
electrodynamic field, which is in part determined ly its atomic physiochemical
components and which in part determines the behavior and orientation of those
components. This field is electrical in the physical sense, and by its properties it
relates the entities of the biological system in a characteristic pattern and is itself
in part a result of the existence of those entities. It determines and is determined
by the components. More than establishing pattern it must maintain pattern in
the midst of physiochemical flux; therefore it must regulate and control living
things. It must be the mechanism, the outcome of whose activity is wholeness,
organization and continuity. The electrodynamic field then, is comparable to the
entelecy of Driesh, the embryonic field of Soehmann, and the biological field of

Weiss.
Burr and Northrop, 1935
Since the dawn of time there have been two Greek thought, Democritus dressng the field
conflicting explandtions for the nature and and Heradlitus the particle. Today, fidds are
dructure of the world in which we live. Those dressed in reldivity physics, while particles are
can be most smply dated as the fiedd and the emphasized in quantum mechanics.

partticle. These two conflicting idess gppear in



Throughout higtory, many attempts have been
made to synthesize the field and the particle
theory. In current physics, those atempts fall
under the name of geometrodynamics
(Whedler, 1959). Itisour intent in this paper to
show how a cross synthesis of particle theory
and fidd theory will shed new light on living
processes.

Field theory can be interwoven with particle
theory in an attempt to better understand
biologica processes. This effect will enable us
to approach an underganding of life because
we can conceptudize dl dructures and
functions, dl levels from the dectronic to the
super molecular, as one sngle unit (Szent-
Gyorgyi, 1960: 135).

MECHANISM S
A. Quantum Mechanisms

Particles found in biologicd processes include
photons, eectrons, protons, eementary ions,
inorganic radicas, organic radicas, molecules,
and molecular aggregates. Photons act upon
electrons by raisng ther energy sate.  This
process is cdled excitation. Excited eectrons
can drop back to more stable energy levels and
emit photons. Electron excitation can lead to
the formation of an eectronic bond between
molecules.  This is the traditiond bond of
classcd chemidry. The bresking of such
bonds can, by reverse process, lead to the
excitation of eectrons.

In living systems the excitation of ectrons by
photons and the subsequent conversion of that
excitation into the bond energy is cdled
photosynthesis and is the basic builder of
biologicd dgructures.  The reversd of this

process is cdled bioluminescence.  This
phenomenon is the trandfer of energy from a
bond to an excited dectron, resulting in the
emission of aphoton. It has been suggested by
Szent-Gyorgyi (1957: 8) that the energetics of
living cregtures can be understood in terms of
photosynthesis and its reversa,
bioluminescence,

All cdlular processes are driven by energy
derived from the bresking of chemicad bonds
and the excitation of dectrons. Depending
upon the paticular environment and
circumstances, the excitation of the eectron can
be converted in one of three ways (1)
converson into heat and disspation (2)
trandation of molecules or ions through the cdll,
or (3) transformation of the molecules shapes
which profoundly influences ther biologica
reactivity.

The formation of a certain type of chemicd
bond known as the resonance bond (which is
most easly seen in the case of the Benzene
molecule) leads to a peculiar Stuation in which
certain dectrons are freed from a loca or
particular location in the molecule. These are
then free to travel around the entire molecule.
This means that the eectrons occupy an energy
shell of the whole molecule as opposed to any
particular aom in the molecule. The existence
of molecular systems with mobile dectrons has
been found to be of profound significance in the

phenomenacof life.

Hydrogen, carbon, nitrogen, and oxygen, which
compose 99 percent of dl living systems, are
among the atoms in the periodic table which
form the multiple bonds most eesly leading to
mobile eectrons. Sulphur and phosphorus,
which ae extrendy important for life



processes, dso form such multiple bonds quite
eadly.

All the essentiad biochemicad substances, which
peform the fundamentd functions of living
matter, are composed completely or partidly of
such mobile dectrons.  Molecules which
contan these eectrons ae known as
conjugated sysems (Pullman and Pullman,
1963, chapter 18). The essentid fluidity of life
may correspond with the fluidity of the
electronic cloud in conjugated molecules. Such
systems may best be considered as both the
cradle and the main backbone of life.

Conjugate bonded molecules may interact in a
vaiety of ways ~Among thee types of
interaction can be found the interpenetration of
gectron  orbitds which  pemits an
electromagnetic coupling. This coupling can
permit activated electron energy to pass from
one molecule to ancother in the same way a
radio can trangmit a message to a radio
recever. There is dso the posshility of the
transfer of an entire eectron which is known as
charge transfer.

It is possible for amolecular complex to contain
sevead radicds a different podtions on the
main molecule, each of which are conjugated.

If these are in close enough proximity, or can be
brought into proximity by changes in the
gructura  configuration of the molecule, a
charge can pass between these two groups.

This is the case of the transfer of dectron
charges on or aound a sngle molecular
complex. It has been suggested by Szent-
Gyorgyi (1968) that the sugars and phosphates
that make up the sde of the apha hdix of DNA
can permit the passage of dectrons, functioning
as a conductor.

The biologicd conduction sysems operate
primarily on an amorphous semiconductor
mode as opposed to resembling metalic
conductors (such as the new devices being
developed for computer memories). These do
not have sharply defined energy bands in which
electrons may flow, as opposed to other bands
in which they are bound rigidly. There is a
spread or bell-curve in which the points or tails
ae bound more closdly to a particular
molecule.  The hump indicates a conducting
band that permits eectrons to flow across the
aurface of a paticular molecule or between
molecules (McGinness, 1972).

This means, in essence, that protein molecules
which are composed of amino acid sequences,
may act as organic drcuits. The amino acids
each have a donor group and an acceptor
group on opposing ends.  This means that a
gring or series of amino acids could pass a
charge dong as if it were being passed dong a
series of spines gticking up from the main body
of the molecule.

Different pathways could be defined across the
surface of a protein molecule by the amino acid
radicals projecting out from the surface of the
protein. The shape of the protein moleculesisa
function of the charges and the conjugate
gysdems on the radicds that make up the
protein. When a protein is manufactured and
peds off the ribosome, it immediatdy assumes a
three-dimensond spatia pattern that is directly
related to the charges on its surface and the
waysin which they interact.

The biologica activity or specificity of action of
various molecules is intimately related to their
gructure or their exact three-dimensond spatia
configuration. Electronic energy and eectrons
can move through a protein molecule between



its different parts and can pass among different
molecules.  We now come to understand a
possble mechanism for biologica regulation
involving flows of dectrons and trander of
electronic energy between molecules. These
can change their shape and thereby change their
goecific action and activity. The fuson of
electron clouds can exist within a conjugated
system and among conjugated systems.  This
can account for coheson or the adherence of
such molecules to each other. Such fusonisa
very important determinate of the Structure of
larger aggregates of molecules and portions of
living cdlls, such as membranes.

B. Fidds

A liquid caydd in a cdl through its own
dructure becomes a proto-organ  for
mechanica and dectricd activity, and when
asociated in specidized cdls in higher animas
gives rise to true organs such as muscles and
neves. The oriented molecules in liquid
cydds furnish an ided medium for cataytic
action, particularly of the complex type needed
to account for growth and reproduction. A
liqud crystd has the posshbility of its own
gructure through singular lines, rods and cones,
efc. Such dructures belong to the liquid crysta
as a unit and not to its molecules which may be
replaced by others without destroying them,
and they persst in spite of the complete fluidity
of the substance (Needham, 1936).

Bernd's daement (1933) would seen to
support Burr and Northrop's macro-atomic
theory (1935), which postulates that there are
two aspects to redlity, the field and the particle.
They asociae the fidd with what they term the
macroscopic aspect and the eectron with the
paticle. They associate the field with what they

term the macroscopic aspect and the eectron
with the particle. The particleis associated with
movement. The dructure of biologicd materid

seems to be associated with the field aspect.

The dectric fidd causes polarization of the
macromolecules in the solution due to the fact
that molecules possess a dipole moment, and
changes the pogition of protons in the molecule.
Such action can affect the rdaive gability of
different possble configurations of the
macromolecules. Thefidd affects the degree of
structure present in the solution.

A condant magnetic fidd can, in principle,
affect the various processes in hbiologicd
objects. Three possble mechanisms for this
biomagnetic affect are (1) the orientation of
diamagnetic or paramagnetic molecules by the
magnetic fidd (2) digtortions of the anglesin the
molecules and (3) orientation of the spins of
molecules in a magnetic fidd (Fowler and
Bernd, 1933; Freedericksz and Zolina, 1933;
Van Iterson, 1933; Osborne, Ambrose and
Stuart, 1970). Presman (1970) has postul ated
that such dectromagnetic fidds normaly serve
a oonveyors of information, from the
environment to the organiam, within the
organism, and among organisms.  He suggests
that organisms employ thee fidds in
conjunction with the wdl known sensory,
nervous, and endocrine systems, in effecting
coordination and integration.

INFLUENCES

Becker (1972) has dated that it is aready
established that eectromagnetic forces can be
used to change three fundamenta life processes
in mammas. These processes are (1) the
dimulation of bonegrowth (2) the simulation of
partid multi-tissue regenerative growth and (3)



the influence on the basic levd of nerve activity
and function. All these affects appear to be
mediated through perturbations in naturdly pre-
exiding biodectronic sysems. The organism's
bioelectronic system also seems to be related to
levels of consciousness and to biologica cycles
(Ravitz, 1970).

Experimenta evidence indicates that part of the
environment of living organisms condds of a
complex four-dimensond, space-time fidd
pattern, that the organism responds to and
requires for a hedlthy existence (Brown, 1971).
Research carried out with organisms in fields
lower than the norma magnetic fidd strength of
the earth inevitably results in deterioration and
death of the organisms involved (Purrett, 1971).

Recent research indicates that an organism
utilizes its sengtivity to cope with the complex
eectromagnetic and gravitationd fidds in its
environment. This process serves to calibrate
its internd biologicd rhythms with externd
factors such as (1) the rotation of the earth (2)
vaiaions in the earth's magnetic fied (3) the
trangt of the moon around the earth and (4) the
influences of the sun (eg., short term fied
variations, yearly seasond changes, sun spot
cycles occurring every 11 years). Changes in
these various extend sysems influence the
organism profoundly (Burr, 1972; Garrison,
1971). Correations have been drawn between
collgpse and reversd of the earth's magnetic
fiedld and extinction of various species (Purrett,
1971).

The complex fidd patern aso caries other
informetion to living crestures. Huctuations of
the field patterns reflect the presence, location
and other characterigtics of different physica
and biologicd phenomena in the environment
(eg., other creatures, physicd objects).

Alterations in electomagnetic parameters in the
environment can be relaied to such physca
phenomena as conductivity, permesbility, and
gace and surface charges. Organisms
themsdves contribute to the environment by
virtue of the end products of therr various
physiological processes. These may dter the
environmental  dectricd and  magnetic
properties.

Weather systems aso have dectrica and
magnetic correlates (Brown, 1971). One can
see a vey podtive contact or connection
between electromagnetic phenomena
associated with weather and the behavior and
hedlth of organisms. A more advanced theory
would connect weether changes and changesiin
the physca environment to behavior and
biologica products attributable to organisms.
More precisdy stated not only does westher in
a vaiety of ways profoundly influence living
cregiures, but aso it is possble that living
creatures can influence wesether.

CO-RELATIONS

Moving from a congderaion of various
mechaniams and influences of eectromagnetic
fidd phenomena upon living cregtures, a more
intimete role for dectromagnetic fidds in life
phenomena will be examined. The firg
phenomenon that shal be considered is the
relationship between dectrodynamics and
development.

It is a current hypothesis that the dectricd fidds
associated with a cdl are intimately related to
processes that have to do with structure and
motion in the cdl. The firg such influence or
effect would be that of providing a directive
force in the laying down of substances in the



growth of the creature. In dedling with extra:
cellular dectric fidds, such fidlds most probably
correlate the growth activities among cdls, and
thus determine the origin and orientation of
symmetricd axes for the cdl groups and the
entire organism (Lund, 1945, chapter 6).

The next area for consderation has to do with
regeneration of damaged tissue.  Recent
research has shown that eectrical current in
living tisue can save to precipitate
regeneration and growth of new tissue (Becker,
1972). This mechanism apparently operates by
causing the cdlls at the Ste of the injury that are
dill dive, to dedifferentiate back into cdls
resembling embryonic cdls and thereby to
divide and grow. This new growth is guided to
repair the damage and ceases when the damage
has been repaired and the cresture is again
intact.

From the very beginning, the eectromagnetic
field provides a sugtaining and directing matrix
for the cdls and the biological substances in the
cresture. There is evidence that al aeatures
possessing a centrd nervous sysem have a
direct current system tha digplays a fidd
pattern expressng the anatomica arrangement
of the centra nervous system itsdlf. It has been
suggested that this DC system serves as a
primitive data tranamitting and control system
which regulated the ability of the centra nervous
system to process data by a more sophisticated
and neural transmisson (Becker, 1963).

Consciousness may be seen as a frame of
eectrical charges in motion such as dectrons
bombarding a television screen; persondity isa
time saies of these intillating frames of
CONSCiOUSNESS. Persondity becomes a
reverberating input-output pattern of sdf
creation seeking information or patterns of

energy from the environment as well as from its
own memories. The persondity never recrestes
itsdf but creates only a close gpproximation
which is accepted due to the principle of
congtancy as being the same.

The phenomena of unique individudity and
persond continuity depend on memory.
Constiousness  involves the most  recent
memory and thereby the most subject to
gasure and  loosening. Persondity
transformation  becomes energy  pattern
modification of not only sdntillating
consciousness but aso of recent circulating
memories and older stored memories.

Thus consciousness can be conceptudized as
an dectronic phenomena occurring in the brain
that involves both dynamic charges in motion
and aso dored dructure (Tien, 1969).
Referring to the mechanisms mentioned earlier,
a very close connection between eectronic
activity and structure can be seen. A good dedl
of work on human psychologicad processes
indicae that human beings ae extremdy
sengtive to the various eectromagnetic events
in ther environment.

Dally variaions are related to the rotation of the
eath. Corrdation has been found between
deviant human behavior and dterations in
consciousness to cycles of the moon. Work
has been done on the corrdation of deviant
behavior in schizophrenia and sun spot activity
(Becker, 1963). All these various factors
indicate that human consciousness is modulated
by dectromagnetic events in the environment.

CONCLUSIONS



Mechanisms of molecular influence, influences
of fiedd phenomena on whole organisms, and

various factors relating to human consciousness
shed intereging light on ancient metaphysca
systems having to do with psychophysiologica

regeneration. We suggest that the conscious
experience of various profound e ectromagnetic
events in our terrestrid environment can have a
sdutary affect on the hedth of the organiam.

When human beings conscioudy experiences a
sunrise or sunset, a new moon or full moon, the
equinoxes and solstices, as well as the points of
maximd and minima sun spot activity, a
cdibrating effect results which involves their
various biologica rhythmic systems.

It has been shown that stress can uncouple
gynchronized and  harmonious  biologica
rhythms resulting in pathologica conditions for
the organisms (Burr and Northrop, 1935). We
are proposing that these biologica systems can
be resynchronized and recdibrated through
conscious effort. The proposed mechanism for
this influence has to do with the indicated
coupling of these various externd events to
biologica processes.

The amplifying effect of consciousness has dso
been seen to be reaable to the various
electromagnetic occurrences in the brain. At a
deeper leved of analydis, it can be suggested that
the fidd phenomena which we have been
studying and working with are in fact more red,
if thet term can be used, than the particulate
matter and various objects of which we have
been speaking (Whedler, 1959).

Briefly stated, the fields and particles may be
themselves composed of empty curved space,
trapping lines of dectromagnetic force. Thisis
the holographic concept of redity. The
dructura  configurations themsdlves or the

geometry of the fidds and the particles are
more fundamentd than ether the fidds or the
particles themsdves.

We suggest that an epistemology based upon
the concept of a human being as a materid
object composed of particulate substances in
various configurations and paiterns would be
eroneous. Human beings are better seen as
on-going, dynamic, hifting, changing, fied
entities (or field patterns) that serve as a matrix
for the flow-through of biologica substances
and various Smple chemicds.

This proposa has profound sgnificance for
human behavior, extending from the actions of
the individua and persond ethics dl the way to
the actions of sociologicd aggregate sysems
such as nations and multi-nationd groups. We
fed that many of the problems of society that
are current today can be traced to our
ignorance of, or refusa to embrace, this larger
holographic dectrodynamic redity in which we
live

Furthermore, this knowledge is not new. It is
the main core of the message of the socid
reformers throughout higory. It is dso
discussed, in other terms, by many individuads

who characterigticaly experience
psychoenergetic phenomena (eg.,
psychokines's, clairvoyance, telepathy,
precognition).
SUMMARY

As postulated by Northrop and Burr (1935),
the patern or organization of any biologica
sydem is edablished by a complex
eectrodynamic fidd which is in part determined
by its atomic physiochemical components and



which in pat determines the behavior and
orientation of those components.

Presman (1970) has postulated that such
dectromagnetic  fidds normdly serve as
conveyors of information from the environment
to the organiam, within the organism, and
among organisms. He has postulated that in the
course of evolution, organisms have come to
use these fidds in conjunction with the wdl-
known sensory, nervous, and endocrine
gyems in  effecting coordination  and
integration.

Szent-Gyorgyi (1957, 1960) has theorized that
cdls and other biologicd components might
have various €dectronic solid-state physica
properties such as semi-conductors.  He
uggedts tha the wuse of quantum
electrodynamics is necessty in order to
understand biological processes which regulate
the vitdl activity of organisms.

Becker (1963) has maintained thet it is aready
established that eectromagnetic forces can be
used to change three fundamentd life processes
in mammas.  Those processes are the
dimulaion of bone growth, the stimulaion of
partid multi-tissue regenerative growth, and the
influence on the basic leve of nerve activity and
function. All of these effects gppear to be
mediated through perturbations in naturdly pre-
exiging eectronic control systems. The neurd
electronic system aso seems to be related to
levels of consciousness and biologica cycles,
and we have developed the thess tha this
gysdem furnishes the linkage mechaniam
between eectromagnetic forces in  the
environment and biologica cydic behavior.

McGinness (1972) reported that melanins are
excellent eectron acceptors and have semi-

conductor properties which appear to be
important in midbrain sructures. Mdanins are
known to act as an ultraviolet sun screen, but
rescarch indicates that they dso have a
fundamentd biologicd role. McGinness (1972)
has proposed that meanins may de-excite
catan biologicd molecules by converting
electronic energy to hest. An analyss of data
on meanins suggests that the dectronic
properties of melanins can best be explained in
terms of a band modd for semi-conduction in
amorphous materiads, which may dso explain
the behavior of proteins, and other biologicd
macromolecules such as RNA and DNA. In
amorphous materids, there is an essentidly
Gaussian dengity of electron energy States.

Muses (1970) has proposed the possibility of
unit impulse functions evolving from the
Gaussan. His work traces the relation of that
mathematica concept to quantum biologicd
indeterminecy in terms of a process of the
modulation of random fluctuations by target-
seeking perturbations which points the way to
the underganding and computing of the
parameters of volitiona experience in quantum
biologicd terms. He mantans that we are
dedling with Gaussian wave packets, put to use
in terms of a close-range reaction in turn
resulting in the resonant microbiologica
goecificity (aisng from the rdaivey lage
number of gpecific molecular parameters)
necessary to the essentid life and evolutiond
processes of  chromosome  Synapses,
replication, and mutagenesis.

Muses holds that inherently indeterminate
processes may be biologicaly used in achieving
determinate ones such as our repestable and
commonly accepted volitiona experiences of
effort and direction. The range of quantum
indeterminate fluctuation of biologica efficacy is



in the far ultraviole, and it is in this spectrd
region that we should expect to look for any
modulation effects on Gaussian wave packets
by volitiond energes manifeting as
ultramicrobiologica fied perturbations.

Biologicdly, there is a threshold of non
randomicity below which pesks tend to emerge
tha ae shap enough to possess
biodirectiveness in an enzyme-guiding sense.
Random hiologicd quantum energies which are
physologicdly unassigned are the clue to
psychosomatic  directing, which can be
beneficid or ddeterious to the organiam.
Muses (1970) describes the mechanism of this
effect as amicrobiolaser type process.

Heisenberg explored the possible relevance of
the quantum indelerminecy of dementary
paticles for biologicd systems especidly
human systems (discussed in Koedtler, 1972).
He dated that there are two places in the
human sydsem whee the  quantum
indeterminacy of a sngle particle can have a
profound influence. The firg important effect is
that of mutation in the genetic code. The
second important influence is the dteration of
the behavior of neurons during human thought
Processes.

Tien (1969) has conceptudized mind as massin
relative motion and brain as energy a reaive
eectrical charges in moetion, like dectrons
bombarding a television screen, and persondity
is seen as atime series of scintillaing frames of
CONSCiOUSNESS. Persondity becomes a
reverbating input-output pattern of self-creation,
seeking information or patterns of energy from
the environment as wdl as from its own
memories. The gability of any given persondity
of its identity, which is maintained by feedback
upon the principle of most amilarity.

The persondity never recregtes itsdlf, but
crestes only a close gpproximation which is
accepted due to the principle of constancy as
being the same. The phenomena of unique
individudity and persona continuity depend on
memory, of which consciousness is the most
recent and, thereby, the most subject to erasure
and loosening. Persondity  transformation
becomes energy pattern modification of not
only scintillating consciousness but adso of
recent circulating memories and older stored
memories of childhood.

According to the holographic mode of redlity,
al the objects we can observe are three-
dimensond images formed of danding and
moving waves by eectromagnetic and nuclear
processes.  All the objects of our world are
three-dimensond images formed dectro-
magneticdly, i.e., holograms.

This concept and the modes of human
information processng based on the hologram,
throw interesing lignt on the philosophica
tradition which holds that the world of objectsis
an illuson. With the triumph of rdativity and
quantum physics, the interpenetration of the
philosophica and the scientific is possble.

LeShan (1969) has observed, in discussng
some individuds who purportedly experience
psycho-energetic phenomena, that their view of
the universe as a great thought of which they are
a pat is quite dmilar to many physcdss view
that they see redity only in ther own mentd
image.

We propose that the "redity hologram™ which
appears as a stable world of materia objects is
the dementary particle which has a long-term
exigence and fairly smple rules of interaction.



We dso propose the exigence of a
"biohologram” which appears as mobile and
evolving, through the DNA molecule.  This
"biohologram™ projects a dynamic three-
dimensond image tha serves as a quiding
matrix for the manipulaion and organization of
the "redlity hologram.”

Thus we have mobile sdf-organizing holograms
moving through a rddivdy daic smpler

10

hologram. The posshility exids that such
"bioholograns’ could achieve  sufficient
coherence to continue existence as a pattern of
radiant energy apart from a material substate.
We fed that such an occurrence could form the
scentific bads of such psychoenergetic
phenomena as psycho-kinesis, clairvoyance,
telepathy, and precognition.
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