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TOWARD A HOLOGRAPHIC THEORY OF MIND*
Terrence and Dennis McKenna
ABSTRACT: Just as any organism is more than the sum of the interactions of
the atoms and molecules that compose it, the mind also is more than the sum of
its parts. Neurophysiological data suggests that the brain/mind interface may be
similiar in structure to the apparatus necessary for holography, for it is well
known that information is stored throughout the brain just as the 3-dimensional
image is stored throughout the hologram. This model may also reflect, on one
heirarchical level, principles of organization present at all levels in nature.

The central, in some ways the final, question in any philosophy of
organism that seeks to be complete is the question of mind. Any
thorough explication of the phenomenon of life must face squarely the
problem of the existence of mind and must explain its qualities
adequately in terms which do not beg the question, i.e., it cannot seek to
understand the nature of mind in physiochemical reductionist terms
The insufficiency of such an approach will inevitably betray itself, for just
as the operations of organisms cannot be reduced
to the
physiochemical properties of the matter which compose them by
virtue of the fact that they impose boundary conditions on the
incorporated matter in such a way that the operation of the material
organic system as a whole transcends the boundaries of physics and
chemistry, so the same holds for mind on the next hierarchical level of
organization. It exhibits qualities peculiar to itself, such that it is not
simply reducible to events occurring in the organic matrix from which it
arises, although it certainly includes those events in the conditions of its
organization and functioning. This amounts to saying that mind is more
than the sum of its parts, just as the fact of a living organism is more than
the sum of its atoms and molecules and their interactions; in each case, an
adequate explanation must have recourse to a more comprehensive
hierarchical level of organization than the physicochemical level, in the
case of organism, and than the organic level, in the case of mind. The
existence of an organism or of a mind imposes boundary conditions on
the next lowest level of organization. Organisms and minds incorporate
and yet transcend such lower levels (M. Polanyi, 1968).

*This article is excerpted from their book The Invisible Landscape, Seabury
Press, New York, 1975
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The hierarchical structuring of organisms and minds implies that mind
cannot be totally explained in terms of organic structure, having as it
does principles of organization which transcend the organic level; still, a
problem remains to be dealt with, that of the nature of the relationship
between mind and its physical matrix, a brain. That organization of the
mind does partially reflect the physical organization of the brain can be
seen by anyone willing to accept the evidence of experimental
neurophysiology. The questions still to be answered are, what is the
nature of the physical interface of brain and mind, where is this interface
found in the neural structure,- and how does the organization of the brain
reflect the organization of the mind? In recent years, neurophysiology
has come a considerable distance toward answering these questions,
particularly through its discovery of the apparently holographic nature
of brain-mind organization. In this chapter, we intend to examine this
holographic principle of neural organization by outlining the state of
empirical discoveries to date in this area of research. Finally, we will
venture some philosophical speculations intended to suggest that the
holographic structure of mind may simply reflect, on one heirarchical
level, a principle of organization present at all levels in nature.
Holography is a young science whose enormous potential is only now
beginning to be explored, although its principles were first discovered
accidentally, in 1947 by Dr. Dennis Gabor, in trying to design
improvements for the electron microscope. It was not until the advent of
lasers, which provided a coherent, concentrated light source, that the
technology became available which could implement the principles (cf.
Pennington, 1968, pp. 40-49). Conventional holography is a technique
for making lensless, three-dimensional photographs, whose basis is fairly
simple. A low-intensity laser beam is passed through a semiopaque
mirror, causing part of the beam to pass through the mirror and
illuminate the object to be photographed. This light is then reflected
from the object onto a photographic plate in front of the object.
Simultaneously, the other part of the beam is reflected off a series of
mirrors such that it falls on the photographic plate at an angle to the
beam reflected from .the object. This convergence of the two beams of
coherent light creates an interference pattern which is recorded on the
photographic plate. The image that is recorded on the photographic
plate, which is called the hologram (Gr. Holos, whole), bears little
resemblance to the object photographed; it is merely a record of the
interference pattern of the two intersecting beams. When this hologram is
reilluminated using a single, unsplit laser beam, however, a unique
phenomenon occurs: floating in empty space just beyond the illuminated
hologram is a fully three-dimensional replica of the object originally
photographed. Such a holographic image does not merely give the
illusion of three-dimensionality; it is as three-dimensional as the original
object, and can be viewed from any angle, will exhibit parallax with other
objects or holograms, and can be photographed with a conventional
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camera. It is, in fact, indistinguishable from its original model by vision
alone, and can only be so distinguished by passing one’s hand or other
material object through the image to reveal that if is composed of what in
physics is called a standing wave-form, an apparently motionless
arrangement of photons.
Holograms exhibit several other unique properties of particular
relevance to our discussion to follow, in addition to the qualities outlined
above. For instance, what are called “volume” holograms have an as yet
untapped potential for information storage. An image can be recorded
onto the hologram in the conventional manner described; the plate can
then be tilted slightly with respect to its recording laser beams and the
image of a second object reexposed onto the same plate without
disrupting the previously recorded image. The hologram can then be
decoded at angle 1 to yield an image of the first object, or at angle 2 to
yield the second object. A large number of separate objects can thus be
coded into a single hologram and “replayed” by illuminating the
hologram from the proper angles.
Another peculiar quality of holograms is that because the hologram
records a set of interference patterns, this pattern is distributed equally
and ubiquitously throughout the holographic plate, such that any part of
it embodies the whole image. In a conventional photograph, each point
from the scene corresponds to one point in the photograph; in a
hologram, each point is diffused to many points in the holographic plate.
Thus, one can take a hologram and tear it in half and then shine a laser on
one of the halves; the resulting image will be a reconstruction of the
entire object; if one then tears it into quarters and illuminates one of the
quarters, the result is still the same: the total image can be reconstructed
from any fragment of the hologram, right down to the very smallest ‘chip’
of the pTate. In theory,-a fragement of a hologram will yield a total
image of the object without significant loss of resolution unless the
fragment is so small as to approach the size of the wavelength of the
illuminating beam. In practice, however, the coarseness of the
photographic emulsion will cause a loss of detail considerably before this
level is reached, so that while a total image can be reconstructed from
even a very small chip of a hologram, if the chip is too minute, the image
will be lacking in detail. Only the details will be lost, however; the essence
of the entire message will remain to the last. Similarly, if the hologram is
“layered” (two or more images are recorded in the same hologram), each
one of the images will be preserved intact throughout each part of the
holographic matrix.
We can thus distinguish two features of holography which make it
unique as an information storage device: the first is that any one of its
parts is equal to the sum of its parts, because the message is reduplicated
ubiquitously throughout every part of the hologram. If we had to
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formulate this into a geometrical axiom, we would say that all points are
cotangent. The second feature is that the hologram records the “essence”
of an object, and thus, repeated superimposition of essences supplies the
details, the particularities, of the object when the total hologram is
illuminated.
In order to understand the applicability of holographic principles td
the organization of the brain, it is necessary to talk about memory. One
of the paradoxes of memory storage is that a person is born with
practically all the neurons that he will ever possess; while growth of
normal tissue is caused by cell division, the nerve cells do not divide, and,
moreover, will not regenerate if damaged, although the axon of a nerve
cell can regenerate provided the cell body containing the nucleus is
undamaged. The problem facing scientists investigating memory and
learning has been one of understanding how the brain can store
memories and learned information with apparently no alteration of
neural organization; how can new information be stored in the brain in
- the absence of nerve-cell reproduction? The problem has been a baffling
one for scientists searching for “engrams,” or memory traces, some
evidence of a neural reorganization corresponding to a stored input of
information.
This paradox was partially resolved by Karl Lashley (cf. Lashley, 1950,
pp. 454-482), when he demonstrated that under certain conditions of
prolonged or repeated stimulation, the nerve cell can multiply its
production of nerve fibers, thus creating new synaptic junctions without
actual reproduction of the cells. This can occur in the following manner:
the nerve cells ordinarily are surrounded and prevented from growing
new fibers by encasing cells called glia. It has been found (K. Pribram,
1971, pp. 47f), however, that electrical stimulation of a nerve synapse
triggers the production of specific molecules of RNA, which have been
found to cause (or at least to be correlated with) heightened metabolic
activity of the glial qells, thus encouraging them to divide; the tip of the
neuron fiber is then free to grow between the daughter glial cells to form
new contacts with the neurons beyond it. In this way, the synaptic
microstructure can be modified by experience; an interrelated set of such
modified neuronal synapses can constitute the neural engram, the
encoded memory trace. The result of this process is that the brain
develops a kind of neural model of the environment, a spatiotemporal
pattern of organization against which inputs are constantly matched.
One aspect of the neuronal storage process had still to be understood.
Granted that an input of new information elicited the production of a
new set of neural junctions which when restimulated decoded itself as a
memory or learned behavior; the question yet remained as to whether
there was a one-for-one correspondence between each part of the
memory or perception, or was the memory and/or perception distributed
equally throughout every part of the synaptic microstructure? In other
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words, does one nerve cell, for instance, comprise some fragment of the
total experience, one ‘bit’ of information that will be lost to the whole if
that nerve cell is damaged? Or does each and every part of the synaptic
engram simultaneously contain all “bits” of the whole experience?
Experiments, performed by Lashley, in which large areas of the cerebrum
of rats were destroyed without significantly impairing learning or
recognition indicate that the latter case is the truer one. Lashley found
that, while intensity of recall was in proportion to the mass of the brain,
nothing short of removal of the entire cerebrum could interrupt recall
altogether. Thus he was led to postulate the principles of mass action and
equipotentiality in his theory of memory: intensity of recall is dependent
on the total mass of the brain, but memory is recorded ubiquitously
throughout the cerebrum. Here, at last, we begin to gain a glimpse of the
relevance of holography in neural organization. As in a hologram, the
meaning—stored memory or learned information—appears to be stored
ubiquitously throughout the cerebral matrix rather than to be caused by
the interrelationship of separate parts. This is the implication, at least, of
experiments in whicxh the disruption of the electrical field of the brain,
using aluminum hydroxide cream, failed to impair pattern
discrimination, while surgical removal of large sections failed to impair
memory, learning, or recognitions (Pribram, 1971, pp. 47f),
These experiments appear to demonstrate that memories and learned
behavior have multiple representation in the cortex; in other words, the
information is stored redundantly in the neural matrix, so that removal
or disruption of part of the cortex will not distort the message stored in
another part. Redundant storage, however, is still not equivalent to
holographic storage. The redundant system can be compared to a stack
of several hundred Xerox pages of the same message; when part of the
stack is removed, the message still resides in the rest of the stack.
Ablation of the cortex is analogous to removing part of the stack of
pages. If, however, we took the stack of Xerox pages, threw them up in
the air, tore some into fragments, and glued them back together at
random, the conventional message, even though redundant, would be
disrupted; but if we had performed this operation on a stack of
holograms, no amount of random shuffling, tearing, and repasting
would disrupt the message, because the entire message resides in each of
the parts, and is not dependent on the relationship between parts. If the
brain truly is capable of storing information in a holographic fashion, not
only would it be unaffected by cortical ablation, but it should not be
disrupted by a random rearrangement of its anatomy. Experiments
involving just such an anatomical “shuffle” of parts were carried out by
Dr. Paul Pietsch, using cortical sections from salamanders. The theory
was that such shuffling of cortical parts would not disrupt normal
salamander behavior if the holographic theory were true:
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In more than 700 operations, I rotated, reversed, added, subtracted,
and scrambled brain parts. I shuffled. I reshuffled. I sliced,
lengthened, deviated, shortened, opposed, transposed, juxtaposed,
and flipped. I spliced front to back with lengths of spinal cord, or
medulla, with other pieces of brain turned inside out. But nothing
short of dispatching the brain to the slopbucket—nothing expunged
feeding!...The experiments had subjected the holographic theory to
a severe test. As the theory predicted, scrambling the brain’s
anatomy did not scramble its programs. Meaning was contained
within the parts, not spread out among their relationships. If I
wanted to change behavior, I had to supply not a new anatomy, but
new information (P. Pietsch, 1972, pp. 46 &48).
The clincher to these encouraging results came when Pietsch
transplanted the brain of a tadpole to the cranium of a salamander. While
the salamander is a traditional predator on the tubifex worm, the tadpole
is symbiotic to it, using its sucker mouth to remove algae from the flanks
of the tubifex without harming it. Pietsch found that the salamander with
the transplanted tadpole brain mimicked the tadpole, and in more than
1800 trials, the salamander did no t once attack the tubifex: the
transplanted herbivorous brain had carried its holographic set of
peaceful behavior patterns right into the salamander’s cranium.
Vindication of the holographic theory of information storage was
complete.
Two questions remain to be answered. Granting that the cerebrum can
store information in a manner analagous to holographic storage, then
what mechanism in the brain can function in the role of the interference
pattern set up by the two encoding laser beams in normal holography,
and what mechanism functions in the role of the single “decoding” beam
used for retrieval of the holographic image?
The key to answering the first question lies in the understanding that
holography does not depend on the physical presence of light waves.
Holograms have been constructed from sound waves and even infrared
waves. R.W.Rodieck (cf. Primram, 1969, p. 77) has shown that the
mathematical equations describing the holographic process match
exactly what the brain does with information, and computer simulations
of holographic storage have been carried out on the basis of the equations
(convolutional integrals and Fourier transformations) alone. It is not the
presence of physical waves, as such, that is needed for making a
hologram, but rather an interference pattern, a ratio of harmonic
relationships:
The question remains: how can interference effects be produced in
the brain? One can imagine that when nerve impulses arrive at
synapses (the junction between two nerve cells), they produce
electrical events on the other side of the synapse that take the form
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of momentary standing wave fronts. Typically the junctions made
by a nerve fiber number in the dozens, if not hundreds. The patterns
set up by arriving nerve impulses presumably form a microstructure
of wave forms that can interact with similar microstructures arising
in overlapping junctional contacts. These other microstructures are
derived from the spontaneous changes in electrical potential that
ceaselessly occur in nerve tissue, and from other sources within the
brain. Immediate cross-correlations result, and these can add in
turn to produce new patterns of nerve impulses.
The hypothesis presented here is that the totality of this process
has a more or less lasting effect on protein molecules and perhaps
other macromolecules at the synaptic junctions and can serve as a
neural hologram from which, given the appropriate input, and
image can be reconstructed (Pribram, 1969, p. 77).
The long-known “functional” areas of the brain, such as Broca's area
(speech cortex), the visual cortex at the back of the brain, or the auditory
cortex at the sides, may function as the mechanism for “reconstruction”
of a stored neural hologram to yield a memory, perception, or thought.
These areas are known to have a function in various modes of behavior
and perception, and for many years it was thought that they were storage
sites relating the specific functions such as speech, vision, hearing, etc. In
the holographic theory, these centers would act not to information, but
rather as “processing” stations for the encoding and recalling of
programs from the holographic storage areas of the cerebral cortex.
Thus, these functional centers could operate in the role of the
“reconstructing” laser beam; whether the memory or perception was
experienced visually, auditorily, tactually, or as some combination
would depend on what centers were activated in reconstruction, a process
which would be equivalent to using lasers of different wavelengths in
reconstruction.
What kind of neural mechanism plays the role of the coherent light
source to make and display holograms? Perhaps a kind of coherence
results from the anatomical fact that the retina and visual cortex are
linked by many thousands of fibers arranged in parallel pathways.
Or it could be that the nerve cells in the visual channel achieve
coherence by rhythmic firing. Still another possibility is that
coherence results from the operation of the variety of detectors that
respond to such simple stimuli as the tilt of a line and
movement...(Pribram, 1969, p. 77).
It is not possible to outline entirely the present state of experimental
and theoretical evidence centering on holographic neural organization.
Many areas of uncertainty still exist in current research which, it is to be
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hoped, will yield to scientific understanding in the near future. One such
area is “split-brain” research, focusing on investigating the brain’s
operation when the corpus callosum, the intermediary pathway between
the left and right cerebral hemispheres, has been severed. Certain results
of this research suggest that each hemisphere records only specific kinds
of information, a finding that would tend to contradict the holographic
theory of ubiquitous storage; other theorists suggest that this may only
indicate unequal access to information in the right hemisphere, rather
than unequal storage. A definitive answer awaits further research.
Doubtless other objections could be leveled at the holographic theory,
which have not been met by us as laymen. It seems clear, however, that
the principles of neural organization do bear some significant similarities
to holography, although it would of course be presumptuous to claim
that holography explains all aspects of brain organization. No such claim
is made here; we seek only to provide a basic understanding of the
(probably) fundamental role played by holographic structuring in the
present picture of neural organization. The interested reader sould
examine Karl Pribram’s Languages of the Brain (1971) for the current
status of holographic theories of brain function.
Let us now turn to the more philosophical and specualative aspect of
this theory of mind. Granted that holography reflects in part the
structure and organization of the brain, and granted also that the brain
and its structure will in part reflect the nature of the mind arising from it,
it follows therefore that the mind itself must in some sense be
holographically structured. The questions we must ask then are: (1) In
what sense is the mind holographically structured, and (2) why should it
be so structured?

Let us illustrate the first question with a diagram representing mindworld interaction. We can represent this interaction by two overlapping
circles, or realms, which we designate as A and B (Figure 1). Circle A
represents the physical world. Circle B represents the mind ; this is the
seat of thoughts, will, creativity: in short, circle B comprises the
experiencing self, which, through the brain-body liaison, makes its causal
presence felt in the external world. We can think of circle B as existing in
the temporal dimension; it is a process developing through time, much in
the way that a piece of music develops through the temporal process of
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being played. The realm where the two circles overlap, which we call C,
forms the region of interface between the physical world and the mind.
Realm C corresponds to the brain-body system; it forms the pathway by
which the mind receives information (perception), and also the
mechanism by which it responds to its perceptions. The comparison to
holography that this suggests can be made through analogy; the brainbody system represented by realm C is comparable to the physical
apparatus necessary for generating a hologram; the brain in this analogy
is equivalent to the exposed holographic plate; the body, with its afferent
and efferent pathways, acts as the laser system, both receiving
(perceiving) information and encoding this information into the neural
holographic plate. Realm B, in this analogy, the realm of states of
consciousness, is then comparable to the actual holographic image, the
standing wave form of ongoing awareness. Circle A, which includes
external reality and the subjectively experienced state of the body, forms
the “subject” which becomes encoded through receptors and afferent
pathways into the neural holographic plate, where it is then
“reconstructed” as part of realm B, that part of realm B representing its
“model” of the external world. So far, this analogy lacks the notion of
temporal flux. The interactions between the mind and the body, and
through the body with the external world, consist of dynamic processes.
The analogy with holography is more accurate if we think of the process
as a holographic movie rather than as a static frozen image. In this
dynamic version, the neural hologram (the brain) is continually exposed
and reexposed to the changing environment, thus encoding a constantly
shifting set of interference patterns which are “read out” as a temporally
unfolding hologram, i.e., the mind, with its constantly shifting “model”
of reality and associated thoughts, memories, images, and reflections.
The holographic capacity of the mind for ubiquitous storage of

information can be seen most readily in the phenomenon of imagination.
We can imagine all of the univese or any part of it and thus can say that
the mind “contains” all of the physical world, i.e., that the mind is a
hologram of external reality. This concept has been anticipated by the
alchemists in their notion of man as microcosm, and also in the symbol of
the alchemical monad (cf. Jung, 1952, pp. 103-104, 370), a synonym for
the Lapis Philosophorum, that part in which the whole may be found.
Reference might also be made to the central axiom of Hermeticism, the
Hellenistic philosophical system which is the forerunner of alchemy:
“What is here is everywhere; what is not here is nowhere”(cf. Jung, 1952).
This is a formula for a holographic matrix.
The complex symbol systems of alchemy are but one example of a
property that seems to characterize mind in general; that is, its tendency
to construct symbolic totality metaphors. The constructs of the mind are,
by and large, couched in symbols; even “raw” sensory data is seldom
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experienced without symbolic interpretations, associations, and
judgments. This tendency of the mind to symbolize, to organize
experience into meaningful, coherent pattern is indicative of its ceaseless
effort to somehow “encompasss’ reality, to construct a suitable model of
self and world. This quality of mind is seen best of all, however, in the
dynamics of unconscious processes, in dreams, vision, and trance;
indeed, the individuation process in Jungian psychology represents an
attempt on the part of the unconscious to construct a totality symbol
which both encompasses and defines the self and the world in relation to
the self. Jung has shown in numerous works (cf. 1952, 1959) the
important role played by mandala symbolism as a means for expressing
the underlying order of psychic unity and totality. This property of
symmetrical, mandalic organization is found universally in all artifacts of
human thought, from the most abstract metaphysical systems to the
commonsest objects of everyday use, and it, indeed, appears to be
intrinsic to the organization of the psyche. May not this proclivity of the
mind to elaborate symbolic totality metaphors be reflective of the
holographic structure of the psyche?
The unformed archetypes of the collective unconscious may be the
holographic substrate of the species’mind, Each individual mind-brain is
then like a fragment of the total hologram; but, in accordance with
holographic principles, each fragemtn contains the whole. It will be
remembered that each part of a hologram can reconstruct an entire
image, but that the details of the image will deteriorate in proportion to
its fragmentation, while the overstructure will remain. Out of this feature
of holography arises the quality of individual point of view and, in fact,
individuality itself. If each mind is a holographic medium, then each is
contiguous with every other, because of the ubiquitous distribution of
information in a hologram. Each individual mind would thus be a
representation of the “essence” of reality, but the details could not be
resolved until the fragments of the collective hologram were joined.
We have seen that the construction of an immaterial corpuscular
standing wave-form image from the physical substrate of the holographic
plate is closely analogous to the generation of the mind from the
holographic cerebral substrate. We will mention some other qualities of a
hologram that indicate its suitability as a model of mind. One example is
the reconstruction of a hologram using nonvisible light; this perfectly
possible and in the mind would constitute an unconscious content.
Another interesting quality of holograms is that they can be constructed
using laser beams reflected from two objects, which then interfere on the
holographic plate; when the hologram is then reilluminated using one
beam, both objects appear. Thus we can say that holographic matrices
have the property of associative recall.
The list of examples could be extended; however, these should
illustrate our point—that the mind itself, as well as the brain from which
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arises, does, to some extent, exhibit holographic qualities. Let us now
venture to speculate how and why this might be so.
Confronted with certain holographic qualites as a feature of both mind
and brain, it seems reasonable to ask if holographic principles are found
on other levels of organization. We can find this most apparently in the
organismic realm, in the fact of the ubiquity and redundancy of DNA.
We refer to the fact that DNA seems to store information
holographically, in that the nucleotide sequence of the molecule is
identical in every cell of a given organism. The DNA from one cell
theoretically contains all the information necessary to regenerate the
entire organism. It is due to the presence of certain “inductors” (notably
RNA) that DNA makes some cells into skin, others into nerves, and still
others into muscles, etc. Thus, on the organismic level, also, we note the
ubiquity of genetic information, but also that each cell “reads” only some
part of the DNA-hologram, though the entire message is there.
When we descend to an even more basic level of organization, the
atomic level, the holographic metaphor is not so readily apparent. We are
essentially asking whether a holographic structure underlies the nature of
external reality itself. If this could be shown, it would explain why
holographic structure is reflected in the organization of DNA, the brain,
and mind. We find that we have been preceded in our speculations by
Leibniz, in his concept of the cosmic Monad (cf. Leibniz, 1890, pp. 218 ff).
Leibniz argues that the universe is a plenum, and that it is composed of a
“simple substance” which is everywhere and aike in all its parts, and that
it is by virture of the affectations and interactions between these parts, or
monads, that distinctness and particularity arise:
...Each monad, its nature being representative, nothing can limit
it to representing only a part of things; although it may be true that
this representation is but confused as regards the detail of the whole
universe, and can be distinct only in the case of a small part of
things, that is to say, in the case of those which are nearest or largest
in relation to each of the monads—otherwise each monad would be
a divinity. It is not in the object, but only in the modification of the
knowledge of the object that monads are limited. They all tend
confusedly toward the infinite, toward the whole, but they are
limited, and distinguished by their degrees of distinct
perceptions...(Leibniz, 1890, pp. 223, 226-8).
Leibniz is saying that each monad is identical to every other monad,
differing only by its “perspective,” its relation to the whole, i.e., to other
monads, each of which mirrors every other. A similar idea is encountered
in Whitehead’s concept of the “extensive continuum,” which he
characterizes as a “relational complex in which all potential
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objectifications find their niche.” This extensive continuum can be
conceived as the set of all possible relationships, both actual and
potential, both of all actual and of all potential entities. The extensive
continuum therefore “...expresses the solidarity of all possible
standpoints throughout the whole process of the world. It is not a fact
prior to the world; it is the first determination of order—that is , of real
potentiality—arising out of the general character of the world"
(Whitehead, 1967, p. 82). The extensive continuum can thus be viewed as
a holographic matrix of all potentiality. Only a finite number of
potentialities ever become realized as “actual entities,” in the same way
that a holographic plate in which multiple images have been stored at
different orientations can be “decoded” at some angles, but not at others:
In the mere continuum there are contrary potentialities; in the
actual world there are definite atomic actualities determining one
coherent system of real divisions throughout the region of actuality.
Each actual entity in its relationship to other actual entities is in this
sense somewhere in the continuum, and arises out of the data
provided by this standpoint. But in another sense it is everwhee
throughout the continuum; for its constitution includes the
objectifications of the actual world and thereby includes the
continuum; also the potential objectifications of itself contribute to
the real potentialities whose solidarity the continuum expresses.
Thus the continuum is present in each actual entity, and each actual
entity pervades the continuum (Whitehead, 1967, p. 83).
Quantum theory gives a view of the underlying substructure of reality
that is quite consistent with the holographically structured metaphysical
models of Leibniz and Whitehead. The particulate concept of matter has
been superseced by the idea that the atom is both wave and particle, both
continuum and actual entity. Bohr was the first to show that the electron,
the basic subunit of matter, could not be considered to have a
spatiotemporal location (around the nucleus of an atom, for example),
but instead had to be mathematically approached as a “cloud” of
probability: the free electron possesses a “mass” coincident with the
entire universe, and its occurrence at a given space-time locus is a
function of extreme possibility, not of definable position. This quantum
concept of the electron is strikingly reminiscent of the Leibnizian monad,
which is both “here” and “everywhere” at once. Under the quantum
theory, each quantum of matter is both wave and particle, and pervades
the universe; there is no solid matter as such, but only probability
densities in the continuum, interference patterns created by the
interaction of quanta which, to the synthesizing perceptual mechanism in
the brain-mind appears as objects—“actual entities”—rocks, tables,
people, stars, and so on. Thus, a holographic image of reality is
reconstructed by the brain-mind from the underlying substrate of
concrescences of probability. Note the similarity here to the potentiality
of Whitehead’s extensive continuum.
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Would such a model of a holographic extensive continuum be
inconsistent with the theory of relativity? If “all points reflect every other
point,” and if “all points are cotangent,” as implied by a holographic
theory of a quantum-monad, then how can the relativity of space-time be
preserved? The objection is overcome if we postulate that space-time
exists within each monad (quantum); thus, each wave-particle would
have relativistic effects operating within it. A collection of such quanta (a
galaxy, for instance) would also have relativistic effects, resulting from
the superimposition of the space-time events occurring in each of its
monadic parts. Remember that in a holographic monadology not only
does each part mirror the whole but the whole (or any fragment thereof)
mirrors each part; thus, we would expect relativistic effects on all levels,
from the quantum to the cosmic.
The example of hierarchical cosmic sub-structures (Wilson, 1969)
shows that levels mav be distinguished by a characteristic time or
frequency, which is to say that each level is temporally closed. This
suggests that the properties of space and time are closure properties
of structures, bringing to mind the basic idea of Leibniz that space
and time have no independent existence, but derive from the nature
of structures. Einstein’s equivalence of dynamics and geometry
contained in his field equations (e.g., matter and density determines
spatial curvature) is also consistent with Leibniz’s view and a
departure from the Newtonian idea that all structure exists within
an independent framework of space and time. It may then be that
from the various closures and partial closures of structures and
systems, we infer the descriptions we call space and time...(L.L.
Whyte et al„ 1969, p. 55).
We can see that while relativity would operate in each monad, and in the
universe as monad, the extensive continuum of potentiality would exist
ouside of space-time in a fifth Einsteinian dimension. Space-time, and
the relativistic effects arising therefrom, would exist as properties of
actual entities existing in the extensive continuum, but the continuum
itself, underlying the configurations of three dimensions, would exhibit
the quality of simultaneity, as, in some sense, the holographic matrix of
potentiality would made all times “simultaneous.”
Let us now summarize the factual and speculative ground we have
covered in our holographic theory of mind. We began by noting the
special qualities of holographic theory of mind. We began by noting the
special qualities of holography and went on to illustrate that the
organization of the brain seems to be in part holographic. We have
introduced evidence which suggests that the mind itself is holographic in
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quality and to that extent reflects its neural substrate. We have
speculated that this holographic structure of the mind may proceed from
the fact that holographic principles operate on many structural levels; the
ubiquity and redundancy of DNA in organisms was mentioned as an
illustration of this;. We found that holographic principles might also be
applied to the structure of reality itself by virture of the quantum nature
of matter, whose wave-particle qualities suggest a holographic monad.
Finally, we saw that such a holographic model of reality did not violate the
laws of relativity if it were postulated that the monadic substrate existed
in a fifth Einsteinian dimension, i.e., a fourth spatial dimension. We are
not prepared to assert the “truth” of our speculations over other models
of reality, recognizing that all such models are ultimately constructs of
the human mind, each no “truer” than any other. Nevertheless, a
holographic picture of mind and of external reality has enhanced our
understanding of both.
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