Journal of Theoretical & Philosophical Criminology
July, 2015, Vol 7(2): 95-136

Bonds & Quanta
Bradley

_____________________________________

July, 2015, p.p. 95-136

_____________________________________
Bonds and Quanta:
Commentary on Quantum Holographic Criminology
Raymond Trevor Bradley, Ph.D.1, 2

_____________________________________
Dedicated to the memory of
Karl H. Pribram, M.D.
(1919-2015)
Mentor, colleague, collaborator, and dear friend.
Karl’s pioneering research on perception and memory in the brain,
showed us that the objects of our reality—both “out there” and “inside”—
would not be “visible” but for the quantum holographic translationprojection processes performed by the “lens” of the “form within.”

... weirdness is not restricted to the quantum scale of observation.
Instantiation of the Fourier relationship in holography has demonstrated
Chief Scientist and Director of Research
Neuron Dynamics, LLC
Center for Advanced Research (CFAR)
Oshkosh, WI, & Ojai, CA, USA
2 Director
Institute for Whole Social Science
Ojai, CA, USA
1

95

Journal of Theoretical & Philosophical Criminology
July, 2015, Vol 7(2): 95-136

Bonds & Quanta
Bradley

practically identical “bizarre” characteristics. Bringing that weirdness
into our everyday experiences makes it less weird as we become familiar
with it. Greenstein and Zajonc summarize the issue succinctly with the
statement that “Hidden behind the discrete and independent objects of
the sense world is an entangled realm”, and at the scale in which we
navigate our world, is a hidden holographic universe in which are
embedded the objects we perceive with our senses and actions. The
enfolded realm spans all scales of inquiry from cosmic through brain
[and body] processing to quantum fields and accounts for much of the
weirdness encountered in attempted explanations of observations.
Karl Pribram, The Form Within (2013, page 525; addition in square brackets, mine).

Introduction
Perhaps the most fundamental postulate of sociological theory is notion that the processes of
interaction in all social collectives (groups, organizations, societies) generate an emergent social
order—a collective consciousness, which stands above the local exigencies of the psycho-social
reality of individuals and embodies a transcendent awareness of the group as a whole.
Distributed in all relations throughout the group as a nonlocalized order informing and informed
by all interactions, it stands apart as a tacit psychic bond largely beyond conscious awareness of
the individual. Describing this order of psychosocial connection one hundred years ago, Emile
Durkheim described it in these terms:
The collective consciousness is the highest form of the psychic life, since it is the
consciousness of the consciousnesses. Being placed outside of and above individual
and local contingencies, it sees things only in their permanent and essential aspects,
which it crystallizes into communicable ideas. At the same moment of time that it
sees from above, it sees further; at every moment of time it embraces all known
reality; that is why it alone can furnish the mind with the moulds which are applicable
to the totality of things and which make it possible to think of them (Durkheim, 1915:
492).
Portending Gabor’s (1948) discovery of holography in physics, by some thirty years, Durkheim’s
prescient concept of collective consciousness is the notion of the sociological realm as a
holographic informational order.
Holographic order is based on a field concept of order in physics. In everyday usage
“field” means an area or sphere of operation (The Ox.Cnc.Dict., 5th Ed., 1964: 449-450). This
notion of a distinct area within which and throughout which certain activities occur, is also the
basis of field concepts in the natural sciences. In physics, a field is an “entity” (usually a force)—
nonlocally distributed throughout all or part of a physical system—which operates as a medium or
intermediary for interaction between objects or particles.3
An impressive earlier effort to develop a field theory approach to the study of
psychosocial life was made by the great psychologist, Kurt Lewin, more than half a century ago
(Lewin, 1935; 1951), with his concept of ‘life space’. Being ahead of his time, Lewin was unable
to benefit from Gabor’s (1946; 1948) development of the image processing and signal
processing physics of holography, which describe the communication of information throughout a
It is important to note, however, that a field cannot be directly observed: its existence and
properties are inferred from its nonlocal affects on or consequences for objects and entities—as
can be readily demonstrated with the nonlocal effect of a magnet on the patterning of iron filings.
3
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field of energy. Yet, interestingly, Lewin’s metaphorical usage of moiré patterns (see Figure 1) to
represent pulses of radiating, intersecting wave-fronts of interaction distributed among
individuals in “the fields of force dominating the life-space of the child ( C ),” (Lewin, 1935: 147),
is directly analogous to the popular example of a holographic process: namely, the tossing of a
pebble in a pond to produce concentric rings of radiating energy wave-fronts that intersect as
each point on each wave interacts, to create an interference pattern which encodes a tacit image
of the object form of the pebble itself.

Figure 1 Lewin’s “Life Space” Field Lewin’s Schematic Representation of Fields of Force in a
“literary example” from L. N. Tolstoy, Lebebsstufen, Diederichs, Leipzig, 1903, pp. 255 ff.: “The
fields of force dominating the life-space of the child (C) are, above all, those of the father (F), of
the grandmother (G), and of the tutor, St. Jerome (J)” (Lewin, 1935: adapted from Fig. 18a, page
148; quote from page 147).
I have spent most of the last forty years in my own research—including collaborative work
with neuropsychologist Karl Pribram—exploring and developing a holographic approach to social
science. I can say, as one of a tiny handful of pioneers in this effort in sociology, that Dragan
Milovanovic’s book, Quantum Holographic Criminology: Paradigm Shift in Criminology, Law and
Transformative Justice, represents a truly important contribution. Indeed, I believe his audacious
book represents a potential turning point in the development of a viable quantum holographic
approach in social science. When compared to Lewin’s concept of the life space—with its implicit
holographic-like properties, the reader will find, upon reading Milovanovic’s engaging book, that
there is now a sophisticated body of quantum holographic theory, linking the sociological realm
to fundamental processes of image and information processing and reality instantiation at the
physical level. It is a bold work, and, for many social scientists, will be highly provocative.
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Foundations and Issues
There are two foundations from physics upon which Milovanovic builds his “quantum holographic
approach.” The first is from the physics of signal processing developed by Nobel Laureate Denis
Gabor (1946). Probing beneath the conventional sociological lens, Milovanovic offers a
dramatically different view of the “construction” of social order:
... what possible usefulness does quantum [holographic]4 theory possibly have with the more
macro-level of observables? What indeed does it have to do with violent crime, judges

deciding a case in law, warring gangs, and even notions of social justice? We shall
see that our constructions of images, which are the basis for making sense of and
acting in the world, are based on quantum and holography principles. In
understanding our social construction of reality we necessarily must look at how
what we see ultimately as “objects” are constituted out of vibratory entities both
emitting and receiving electromagnetic radiation. These are the carriers of encoded
information (page 4; addition in square brackets, mine).5

He then turns to quantum physics—specifically, the concept of the “collapse of the wave
function,” a statistical notion—to describe how, “one instance from the many possibilities”
instantiates “what we perceive as “reality””:
Quantum theory has shown that everything can be understood as a quantum wave
function. It stipulates that all can be conceptualized as a moving “cloud of
possibilities.” The central question becomes how does this cloud “collapse” ... one
instance from the many possibilities. ... The quantum wave function was a
mathematical description explaining the cloud of possibilities in movement. But it
was de Broglie in 1924 who suggested that it was not just a mathematical
description, but also has a physicality. Those that follow, beginning with David Bohm
(1983), were to show that indeed the wave function incorporates embedded
holographic information (page 4).
Milovanovic follows with the hypothetical example of a street gang in Chicago to illustrate the
utility of his approach:
Consider an example of the working of the wave function. “Interrupters,” often
former gang members, who now work with gangs in trying to interrupt their otherwise
constructions of social reality that often justify violent retaliation, actually are the
agents who collapse the wave function differently. From the cloud of possibilities an
alternative construction of social reality is constituted, which suggests that a gang
member was not “dissed” and that there was another explanation. So an otherwise
escalating dynamic leading to yet another shooting on the West Side of Chicago has
been avoided (page 4).

I have added the term “holographic” for clarity since Milovanovic tends to confound quantum
physics and quantum holography together, as we will see below.
5 Unless otherwise stated, all page references are to Quantum Holographic Criminology
(Milovanovic, 2014).
4
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Beyond the translation of these concepts from physics to sociological reality—a very
daunting task, fraught with many potential potholes and dangers in itself, Milovanovic then goes
on to offer, from my vantage point (as one whose work he draws on extensively to make such a
translation) his most original contribution, which is on the question of agency, and a model of “an
inter- and intra-subjectively constituted subject” (the individual social actor) he calls “schema
QD”:
In understanding agency, or the wherewithal of a person’s consciousness,
holography theory offers some alternative notions as to how information is encoded,
stored, transmitted, and interpreted. In addressing the question of the missing agent
in much theorizing in criminology, law and social justice, we will offer a deoedipalized, quantized version of Jacques Lacan’s (a revisionist Freudian
psychoanalyst) model of an inter- and intra- subjectively constituted subject. We will
call our modified version, schema QD. It is schema QD that when instantiated
produces an emitting signature wave that interacts with the “out there” in
constituting it where it is, “out there.” This follows Bergson’s notion that
consciousness is not of something, but in something. We are left with the conclusion
that everything with which we interact remains with a trace of our signature wave.
We are all part of the universe. This is inescapable. We are intricately interconnected
with the cosmos. If this is so, dear reader, you can see how thinking in conventional
criminology, law and social justice is plainly disconnected and disembodied, leaving
the nature of being human a mere shell of what it is and what it can possibly do and
become (page 6).

In short, Milovanovic endeavors to translate the abstract, often difficult principles and
concepts of quantum mechanics and quantum holography into a new and powerful multidisciplinary lens capable of resolving fundamental questions at the sociological level. While
provocative as a subtitle to his book, Milovanovic is correct in signaling that what he envisages
will involve a “paradigm shift.” But this will not just be a paradigm shift in “criminology, law, and
transformative justice”, but a revolutionary change across the entire field of social science as a
whole—a change as huge and far-reaching, in terms of perspective, theory, and method, that
Thomas Kuhn (1962) describes in his seminal work, The Structure of Scientific Revolutions.
What this paradigm shift entails is thoughtfully characterized by Milovanovic in his
second chapter, “Classical-Materialist Paradigm v. Process-Informational Paradigm”, and is
summarized here in his own synopsis of his book in this symposium. Accordingly, there is no
need for me to go over that here. Since I have no background in the sociology of deviance,
criminology, or transformative justice, I will leave it to others more able to assess Milovanovic’s
application of quantum holography to these fields. Although Milovanovic has seen fit to draw
extensively on some of my more recent efforts in this area, he has omitted my earlier works.6 In
the light of these considerations, I will focus my attention on the following issues:
1) the all-important question of evidence; this requires a brief introduction to quantum
holographic concepts, plus a summary my foundational research;
Milovanovic appears unaware of virtually all of my work prior to 1998—including: my book,
Charisma and Social Structure: A Study of Love and Power, Wholeness and Transformation
(Bradley, 1987/1991) in which I present empirical evidence for holographic social order; and the
key article, “Communication and Stability in Social Collectives” (co-authored with Pribram), in
which we develop an empirically-based quantum holographic theory of social communication in
groups (Bradley & Pribram, 1998).
6
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2) the issue of the relation between quantum holography and quantum mechanics;
3) the concept of the “collapse of the wave function” and its application to decision/action;
4)

the issue of the location of the holographic memory store and the question of agency;
and

5) Milovanovic’s novel proposition that information about the structure and processes of
interactions in a social group is encoded and stored as a 2-D hologram on the boundary
surface of the group, and the related question of the utility of his Schema QD model.
In organizing what follows, I have divided my “Commentary” into two major sections: Part
One focuses on the first issue (#1); the remaining issues (#’s 2 – 5) are discussed in Part Two.

Part One. Holographic Theory: Concepts and Evidence
Awarded the Nobel Prize in physics for his work, Denis Gabor discovered two kinds of holography:
image processing (Gabor, 1948) and information processing (Gabor, 1946), hereafter referred to
as classical holography and quantum holography, respectively—after Pribram (1991). A
fundamental deterrent to wider interest and use of a holographic approach in sociology is the
very abstract, mind-bending—even counter-intuitive—nature of its basic principles and concepts.
As a way of trying to cut through this conceptual challenge, I want to briefly describe what led me
to a holographic approach in my foundational research on the endogenous processes of
information communication in groups (Bradley, 1987/1999). This will serve the dual purpose of
introducing the reader to basic holographic concepts and provide those, not familiar with my
work, what I believe is empirical evidence for Durkheim’s proposition—that the sociological world
is constructed as a holographic informational order.

Classical Holography
Holography originated with Denis Gabor’s invention of the hologram, which elucidated the
physics of three-dimensional image processing and is based on the principle of distributed
organization of information and the invertible, linear mathematics of the Fourier transform
function (Gabor, 1948). Its discovery heralded an entirely new kind of order in nature, nowadays
known as distributed organization. This kind of order is entirely different from that of organization
in the material world, which is an emergent order of nested hierarchies in which the entities at
each level are emergent from a particular arrangement of the relations among parts, at that
level. By contrast, distributed organization involves a process of radiation in which information
about an object or an event—as a whole—is spectrally encoded into the movement of energy and
is distributed to every point and location throughout a field. The appeal of holographic theory lies
in the explanatory power of this principle of distributed organization as the information
communication mechanism for nonlocal interaction. Because it is possible to retrieve an image
of an object, as a whole, from any point or location within the field, holographic theory is
postulated to provide a reversible physical mechanism by which holistic information can be
encoded, transmitted, received, decoded, and perceived (e.g., Bohm, 1980; Laszlo, 1995;
Mitchell, 2004; Tiller, 1999, 2004).
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Creating a hologram involves two sets of waves—a set of object waves and a set of
reference waves. 7 The object wave is directed towards the object. It encodes intensity changes
and phase-shifts reflecting the features of the object as the wave interacts with the object, and is
then emitted away from the object in all directions.8 When a reference wave is directed back
towards the emitted object wave, it interacts with the object wave and creates an interference
pattern that records the phase-shifts of the object wave relative to the reference wave. In short, it
is the interference pattern that encodes the phase-shift information from which a static 3dimensional image—a holograph—of the object can be reconstituted in space-time, via a Fourier
transform function (Gabor, 1948). However, classical holography is a static, deterministic order
and, thus, is closed to chance and free will (Bradley, 1998)—a limitation Milovanovic avoids in his
conception.

A Simple Demonstration
The basic properties of a holographic system can be readily demonstrated with a slide projector,
as shown in Figure 2 and described in the caption to Figure 2. These are:


Energetically encoded information—that information about an object/event is spectrally
encoded in the movement of energy as an interference pattern;



Distributed information store—that information about the whole object/event is recorded
everywhere throughout the energy field; this means retrieval of a 3-Dimensional/4Dimensional image of the whole object/entire process from any position in the field;



Information redundancy—that an image of the whole object/event is still retrievable even
when only a small part of the holographic field remains;



Massive storage capacity—that the features of an enormous number of objects/events
can be simultaneously recorded and retrieved with image integrity;



Record of the source object—that the features of the source object are recorded, along
with those of all other objects as energy moves throughout the field;



Information/image integrity preserved over multi-field interactions—that the features of
all objects/event are recorded/retrievable even when energy fields from different
systems interact.

There is a widely held misconception that a reference wave is required. However, “as Emmet
Leith (one of the pioneers in holography) put it: ‘We do not need a laser nor reference beams to
construct holograms’” (personal communication from Karl Pribram, 9 February 2009; addition in
parentheses for clarity).
8 It should be noted that because photographs record the intensity changes and not the phaseshifts of the light waves bouncing off the object, only a 2-dimensional image of the object can be
recorded.
7
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Figure 2. Demonstration of a Holographic Effect9 The normal setup for a slide projector (a) is
shown first, with the image of a slide projected by the light emitted from the light bulb through
(and focused by) the lens onto the screen. In (b) both the lens and the slide are removed, so that
a cone of empty “white” light is projected onto the screen—“empty,” in that no image of anything
at all is apparent. However, holding a magnifying glass perpendicular and close to the projector,
at the right focal length, reveals an image of the light bulb’s filaments, where ever the magnifying
glass is held in the plane of the light cone field projected into the screen. In short, the features of
a source object (in this case the light bulb) are encoded as an image everywhere in the energy
field emitted from that object. In (c) the slide is reinserted, but without the lens, so that the light
passing through the slide appears on the screen as “white” light; no features or image of the
slide are visible. However, holding a magnifying glass and/or one or more pairs of reading
glasses (each is a lens), an image of the whole slide can be retrieved for each lens, at the
appropriate focal length, from anywhere within the cone field of the “white” light—demonstrating
that an image of the slide is encoded into the light’s energy field. Covering most (~90-95%) of the
magnifying glass lens with a sheet of paper, as shown in (d), the slide’s image can still be
retrieved from any position in the light cone field—demonstrating the property of information
redundancy. The image’s features are fuzzy, due to the reduced energy density storage capacity
The same experiment can be repeated with a movie projector, in which each picture frame in
the movie film is analogous (but not equivalent) to a quantized unit of information—a logon—in
quantum holography, as described below.
102
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producing a loss in resolution. Yet the object as a whole is still discernible from the smaller
amount of light energy passing through the tiny portion of the magnifying glass’ lens not covered
by the sheet of paper. In (e), an image of the light bulb’s filaments and that of the slide can both
be retrieved, at appropriate focal lengths, anywhere in the light field on the screen. This shows
that the encoded information from the source object is preserved, even though the energy field
from the light bulb has passed through the slide and encoded the slide’s features as well. This
principle of superposition—the recording and preservation of the features of all objects
encountered by energy field emitted by an object—can be seen more dramatically in both (f) and
(g). In (f), the images from multiple objects (in this case a stack four different slides ~1” apart)
are simultaneously enfolded into the light field of energy, so that a clear image of all of the
features of each object as a whole is retrievable from any position in the “empty” field of white
light by holding one or more magnifying glasses at the appropriate focal length/s. Preservation of
object/image integrity over multi-field interactions is illustrated in (g), using two slide projectors.
When the light fields from two projectors, passing through different slides (a stack of two slides in
the top projector and one slide in the other), are simultaneously projected, so that their light
fields overlap as they travel to the screen, a clear image of the features of the object depicted in
each of the slides is retrievable from any position in the overlapping light cones. By holding a lens
(magnifying glass or reading glasses) at the appropriate focal length, the images of all objects in
the slides can be retrieved—either separately, using a single lens, or simultaneously, with multiple
lens at the appropriate focal length/s. While not shown, an image of the source object (the light
bulb’s filaments) can also be retrieved, despite the light’s journey through all of those objects on
its path to the screen. (Adapted and revised from Bradley, 2010b; © 2014, R.T. Bradley & R.J.
Nixon; all rights reserved.)

Evidence
While Milovanovic has provided an excellent overview of some of the primary concepts and
applications of my work throughout his book,10 he seems unaware of the empirical basis of my
holographic approach—in particular, a test of the hypothesis of holographic social order which is
described in my book, Charisma and Social Structure (Bradley, 1987/1999). But more than
Milovanovic’s oversight, there is a much larger issue here, for if holographic theory in social
science is going to be more than a novel hypothesis, the concept must be amenable to
measurement and empirical verification.
The first evidence, I am aware of, that information about social order is distributed as an
implicit collective consciousness shared by all group members, comes from a longitudinal study
of 57 communal groups I was involved in nearly forty years ago (Bradley, 1987/1999). Relations
in the communes were mapped by collecting sociometric data on each individual’s perception of
his/her discrete dyadic (pair-wise) relation with every other member of the group. Plotting the
perceptions of “power” relations between each pair of members was found to provide an
accurate image of the power hierarchy for the group as a whole (see Figure 3).11

See, especially, “Raymond Bradley and Group Solidarity,” pages 66-72; also pp. 51-53, 110112, 143-147, 171-175, and 202-204.
11 See Bradley (1987/1999), Appendix C, or Bradley & Roberts (1989), for the rules and
procedures used to construct the sociograms.
10
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Figure 3. Collective Order of Power Constructed from Mappings of Dyadic Perceptions in Two
Communes These sociograms of power structure were created from data collected in a
sociometric questionnaire that mapped the pair-wise perceptions of “power” in the relation
between each pair of individuals, for all possible dyadic bonds in the group. The questionnaire
did not ask about the structure of power relations in the group as a whole. The word
“Unrestricted” at the top of each sociogram refers the operational definition used to construct
the sociograms. (Adapted from Bradley, 1987; © R.T. Bradley, 1987/1999—all rights reserved.)

Looking at the sociograms of the two power hierarchies in Figure 4, it should be apparent
why I had such a strong sense of the potential importance of what was being revealed by our
sociometric mappings of relations in the group. We had mapped only individual perceptions of
the pair-wise relation (dyad) between each pair of members, and yet an image of a coherent,
highly organized hierarchy of power relations connecting all members and descending many
levels in a transitive order (no cycles or conflicts) emerged; I refer to this globally coherent order
of power relations as hierarchical coherence (Bradley, 2015), in what follows. (In Commune C, in
Figure 2, there are 15 distinct levels in the power hierarchy for a group of 24 members; in
Commune K, comprised of 29 members, there are 21 distinct levels!) If any individual’s
perception was in disagreement with any other member, a coherent image of group power
structure could not have emerged; instead, the structure would be fractured by idiosyncratic
perceptions and power contests/conflicts. It should be emphasized that this view of the group’s
104
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collective organization was obtained from information solely about the particular relation
between each pair of members; the individuals were not asked about the group’s structure as a
whole. How is it, then, that by measuring parts we obtain a view of the whole? The answer is
given by the principle of holographic organization implied in the paradox itself: namely, that the
parts (individuals and relations) contain tacit, holographically-encoded information about the
order of the group as whole.
After empirically ruling out structural bias from methods effects,12 I sought to explain the
part-whole paradox with measures of four major sociological theories of social order—viz., the
historicist, interactionist, normative, and social stratification hypotheses (see Bradley,
1987/1999, 212-229). But measures of these theories
... offered little explanation for (the pattern of hierarchical coherence) we found: a
coherent order of power can be created almost immediately, without the time
necessary for socialization and institutionalization; it occurs in groups with widely
different cultures, ideological orientation, and formal organization; it is an
omnipresent order encoded into the particularized relations of the individual’s
interpersonal reality; it is not just the intrusion into a group of the ranking of
individuals by society, nor is it solely the reflection of the value placed on each
member by the group itself. In short, it is an order that does not seem explicable in
the terms of existing sociological theory (Bradley, 1987/1999: 269; addition in
parentheses, added).

I then conducted a crude post hoc test of the holographic hypothesis. 13 In a direct
analogy to Pribram’s (1971) reasoning on Karl Lashley’s failure to find evidence of the “engram”
in the brain with his rat maze experiments,14 I used membership turnover as a measure of the
disturbance to or loss of a commune’s collective “memory” of its global organization. If memory
of collective organization is holographically distributed throughout the socioaffective field of the
group, then membership turnover should have no direct impact on a commune’s ability to
maintain a coherent pattern of social organization through time; also, no impact on group
stability or survival. If, on the other hand, memory of collective organization is non-holographic—
that is to say, localized and specific to certain key individuals and relations—then membership
turnover will cause a loss of collective memory, and thus produce a reduced ability to perpetuate
coherent collective organization through time.
The results of an extensive analysis confirmed the holographic hypothesis (see Bradley,
1987/1999: 241-254).15 While the technical details are for too complex to be presented here,
Two potential sources of structural bias were investigated using triadic analysis, group size and
dyadic connectedness. Larger groups have more members which may mean more relations
which in turn could mean greater relational cohesion and structural complexity. Similarly, groups
with higher densities of dyads may exhibit greater structural complexity simply because there are
more relations available for bonding. Neither factor was found to explain the differences in
structural organization observed between the groups classified as hierarchically coherent and
those as hierarchically incoherent in terms of the organization of power (for the details, see
Bradley, 1987/1999: 205-213).
13 See Bradley (1987/1999, Chaps. 8 and 9) for the details.
14 Lashley (1960).
15 I conducted triadic analysis (Holland & Leinhardt, 1976) on the micro-structure of “power” and
“loving” relations among members. I used the interlocking transitive triad (030T: A → B → C, and
105
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the essence of what I found (see Figure 4) was that the triadic indicators of global hierarchical
coherence showed that the persistence over time of a coherent pattern of power was little
impacted by high levels of membership turnover, an increase or decrease in the size of group
membership, high turnover of members in the top half of the power hierarchy, or even the loss or
a change in (sociometric) leader/s.

τ score pr values : *0.05 ; **0.01; ***0.001
Figure 4. Holographic Hypothesis Results Left: Impact of membership change on the
perpetuation of hierarchical coherence. The bar chart presents a summary of the main results for
the hierarchically coherent communes (N = 25). The four measures of membership change were
calculated for the twelve month period, between Wave 1 and Wave 2. The proportion of the 030T
triads, measuring the presence of hierarchical coherence at Wave 2, remains constant—the
pattern across the four “bars” in the figure is virtually flat; while the incidence of the 030 triad is
beyond that expected by chance (as shown by the pr value for the τ statistic), there is no
statistically significant difference between the four change conditions. Right: The association
between triadic measures of “loving” and “power” and survival status, twelve months later, in the
hierachically coherent communes (N = 25). In the surving groups, the triadic indicators of
collective patterns of “loving” and “power”relations (300 triad, 030T triad, respectively) are in
close balance. By contrast, in nonsurvivors, a clear imbalance is evident—nearly twice the
proportion of “loving” to “power,” suggesting insufficient relations of social containment/control
relative to the level of affective energy activation. (Adapted from Bradley 1987/1999; © R.T.
Bradley, 1987/1999—all rights reserved.)

As evident in Figure 4—left bar graph, these are large levels of member change to absorb
for any social group,16 levels one might reasonably expect to produce collective dysfunction and

A → C) to indicate the presence of hierarchical coherence in the global organization power
relations; I used the interlocking mutual triad (300: A ↔ B, B ↔ C, and C ↔ A) to indicate the
presence of an interconnected order of collective love.
16 To appreciate the magnitude of membership change in these communes during the twelve
month measurement interval, “High Turnover” (left bar) means that the mean level of
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instability. And yet, despite the impact of such high levels membership turnover, there was no
evidence of collective impairment or instability—no indication that the group’s collective
organizational “memory” was negatively affected by these changes. In short, taken altogether,
these results suggest that information about collective organization was distributed to all group
members and relations, and are, therefore, consistent with the hypothesis of holographic social
organization.
I also found that in stable groups, a coherent, well-organized collective order of “power”
was co-present with a dense network of “loving” relations, connecting all members. This network
of bonds of attachment appears to constitute an energetic field of bio-emotional connection into
which information about the group’s social structure is encoded and distributed throughout the
group. These two relational systems appeared to be enfolded in a complementary relationship at
the deeper level of the group as a whole, as a holarchical “balanced-coupling,” in that I found
that stability (group survival) was directly associated with a “balance” in both the incidence and
structural organization of “loving” and “power” relations, as illustrated in Figure 5: namely, that
triadic measures of these relations at the first panel of measurement (Wave 1) were directly
associated with survival status, twelve months later (Wave 2), as is clearly apparent in Figure 4—
right bar graph.

membership change in this category was 137%, which is more than 2 ½ times greater than that
(52%) in the “Low Turnover” category (not shown). “Decrease Size” (second bar from left), means
that the average loss in members for groups in this category was 27% of their Wave 1 group size;
whereas “Increase Size” (third bar from left), means that the average expansion in membership
was 21% over the Wave 1 group size. And, for “High Top ½ Turnover” (right bar)—the degree of
change members among those in the upper half of the power hierarchy, the mean level of
change is a whopping 68%. By contrast, the results (not shown) for the hierarchical incoherent
communes (N = 21) show that all four measures of member change were related both to
increased triadic indicators of structural incoherence and reduced levels of collective
organization over time.
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Figure 5. Examples of a “Balanced Coupling” between “Loving” and “Power” Relations in Four
Communes Each pair of sociograms depicts the structure of “loving” (left) and “power” (right)
relations measured in each commune at Year 1. The four communes are placed along the right
diagonal to illustrate the positive association between the incidence, structural connectedness,
and balance between the two relations, especially at higher intensities. (Adapted from Bradley,
1987; © R.T. Bradley, 1987—all rights reserved.)
These findings point to a fundamental interconnectedness between the order and
functional status of the whole (the group) and that of its parts (relations and members). This
suggests that information about social order is not localized to particular parts or locations, but
is distributed, via the bio-emotional energy activated by the bonds of attachment, in a
holographic process as an implicit collective consciousness throughout the group (Bradley,
1987/1999).

Quantum-Holography
Quantum holography is the second kind of holography that Gabor (1946) discovered when
working to optimize the physics of signal processing. Gabor’s concept is radically different from,
though related to, the more commonly used measure of information the BIT–the BInary digiT–
developed by Claude Shannon (1949). While Shannon dealt with a reduction in uncertainty,
Gabor designates the minimum uncertainty–a limit–beyond which a message cannot be
compressed. Drawing on the mathematics of Heisenberg’s concept of uncertainty in quantum
physics, Gabor determined that there exists a restriction to communication of a set of telephonic
signals, due to the limit of precision in concurrent measurements of the signal’s energy spectral
components (frequency, amplitude, and phase) and its (space)time epoch.
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Treating energy-frequency and (space)time as orthogonal coordinates, Gabor was able to
show mathematically that, at the limit, accurate measurement of the signal can be obtained only
by minimizing uncertainty on both ordinates (see the two rectangular areas in Figure 6a).17 This
limit of precision defined the minimum uncertainty with which a signal can be encoded as a
pattern of energy oscillations across a waveband at any frequency, as in the encoding and
transmission of vocal conversation for telephonic communication.18 Gabor called this minimum
area of measurement a logon, or a quantum of information—hence the term “quantum
holography” (see Pribram, 1991, Chap. 2).19 In mathematical terms, the logon is a sinusoidal
module, variably constrained by space/time coordinates—essentially a space/time-constrained
hologram; whereas Shannon’s unit of information, the BIT, is a Boolean choice between (on/off)
alternatives (see Pribram, 1991, and Bradley, 2002).20 When translated to the sociological level,
as we will see in a moment, each logon is a quantum hologram—a social quantum (Bradley,
2015), a single snap-shot of the group’s interactional structure encoded, as an image, by the
movement of energy in the bio-emotional field of energy of the group.

This area of minimum uncertainty is a Hilbert phase space in which the geometric coordinates
of space are supplemented by variables representing the spectral variables, frequency,
probability, and phase (Bradley & Pribram, 1998).
18 This is a radically different concept than Shannon’s concept of information as a reduction of
uncertainty, in which information is digitally encoded as a sequence of “on” or “off” BITs to form
a signal. Used in logical and computational systems, the uncertainty of the meaning of a signal is
incrementally reduced by the successive addition of units of information, in much the same way
that the resolution of the meaning of this sentence is increased with the addition of each word.
This is entirely different from the wholistic information each logon contains which, for example,
enables the percipient to immediately recognize the identity of a close acquaintance from the
utterance of the very first syllable in a telephone call.
19 Gabor’s quantum of information should not be confused with the quantum bit–the qubit
(Nielson & Chuang, 2000)–which is an effort to create a digitized quantum mechanical unit of
information mathematically analogous to Shannon’s unit (see Bradley, 2002, Note 27.)
20 A sinusoid is a curve similar to the sine function but can be a shift in phase, period, amplitude
or any combination thereof. The general sinusoid of amplitude , angular frequency (and
period
), and phase is given by
From Weisstein, Eric W. "Sinusoid."
MathWorld—A Wolfram Web Resource. http://mathworld.wolfram.com/Sinusoid.html
17
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Figure 6a

Figure 6b
Figure 5. Gabor’s Elementary Unit of Energetic Information, the Logon. Figure 6a depicts an
idealized graphical representation of a Hilbert Space showing two logons at different energy
frequencies. Top, left: at high frequency; Bottom, center: at low frequency. The minimum
measurement area in both energy frequency and space/time is shown as a rectangle covering
approximately ½ cycle—per Gabor’s (1946) energy frequency and space/time limits of
measurement. Figure 6b shows a representation of the overlap among a modularized series of
logons; visualize the sinusoids as perpendicular to the graph (Figure 6a, © Bradley 2014; Figure
6b, © Bradley & Pribram, 1998; reproduced with permission.)

Gabor’s concept is a general concept that applies to information communication at both
the 4-dimensional macro-scale world and the micro-scale domain of quantum reality, and,
therefore, crosses the so-called “great divide” between the classical world and the quantum
domain in physics. As a result, quantum holography not only provides a physical means for
explaining nonlocal communication and consciousness,21 but, at an applied level, quantum
In the words of Edgar Mitchell (2000: 299, italics added): “It is likely that most, if not all,
subtle, ephemeral and unexplained phenomena associated with subjective experience are
connected, directly or indirectly, with the phenomenon of nonlocality. . . . Nonlocality and the
nonlocal quantum hologram provide the only testable mechanism discovered to date which
offers a possible solution to the host of enigmatic observations and data associated with
consciousness and such consciousness phenomena.” This is an important point that does not
seem appreciated by Hameroff and Penrose (2013) in their theory of “Consciousness in the
110
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holography is the basis of image processing tomography technology (PET scans and fMRI—
functional Magnetic Resonance Imaging)22 which constructs macro-scale images of structures
from within the body using pulses of sub-atomic radiation reflected back the micro-scale
(Schempp, 1992).
Logons are not discrete units of information, but overlap and occur as a modularized
series of space–time-constrained sinusoids in which the data in each module are spectrally
enfolded, to some degree, into the data of adjoining logons (see Figure 6b). As Milovanovic notes,
this overlap among logons plays a key role in my work both on image and information processing
in groups and in nonlocal consciousness phenomena, such as intuition (Bradley, 2007), in that
each logon, in Gabor’s words, contains an “overlap [with] the future” (Gabor, 1946: 437; my
addition and italics). This means, in effect, that each unit of information, by virtue of its spectral
enfoldment with adjoining units, contains information about the future order energetically
encoded into the unit that succeeds it (Bradley, 1998; Bradley & Pribram, 1998). By creating a
continuous succession of quantized snapshots of object change or event process, quantum
holography is an imaging system for capturing real-time dynamics.23 Importantly, the overlap
between adjoining logons introduces a probabilistic element which breaks the determinism of
classical holography and thus opens the system to chance and free will (Bradley, 1998, 2000;
Bradley & Pribram, 1998).

Universe,” nor by cosmologists, such as ’t Hooft and Susskind (see, Susskind, 2008) in their
concept of the universe as a 3-D world projected from the 2-D surface of a cosmological
hologram; the latter I will build on in proposing an extension to Milovanovic’s “schema QD”. They
make no mention of Gabor’s (1946) classic foundational paper, “Theory of Communication,” in
their respective works.
22 It is also the basis of imaging technology in digital cameras.
23 Musical notation is an example of a Gabor-like energetic information communication system
that operates to in-form the collaborative interactions of a musical collective such as an
orchestra, a band, or a choir. An individual "note" can be viewed as a direct analogue of a logon
(Bradley & Pribram, 1998). It is composed of data "plotted" in a written musical score on the
same two orthogonally-related dimensions as a logon: one dimension is frequency, the major
determinant of pitch-varying oscillations of sound waves (energy vibrations) produced by the
operation of a musical instrument; the second dimension is time, how long the note is to be
played. The second dimension is signified, in part, by the tempo (e.g., allegro or largo) at which
the piece is to be played, and in part by the not(e)-tation of the duration of each note (an eighth
or a sixteenth, etc.). The pattern of energy expenditure by which the music is actualized is
prescribed on a musical score as a moment-by-moment sequence of operations on the musical
instrument, for each musician, specified both in frequency and in time. Moreover, the score for
all musicians contains a spatial component as well: it also specifies which subset of musicians,
in relation to the whole orchestra, is to play at each moment. Thus a composer's written musical
score represents a description of how the potential energy of a collective of musicians is
translated into expenditures of energy, differentiated for each individual on the dimensions of
frequency and time-space, to actualize a given composition as "music." A similar dimensionality is
used to choreograph the dialogue of movement on stage in the performing arts. Starting from the
premise that “there are three elements in all [human] movement—space, time, and energy”
(Sabatine, 1995: 127; my addition and italics), a systematic symbolic language, Labanotation,
was developed by Rudolf Laban (1967) for recording the minute frame-by –frame combinations
of energy, space, and time that comprise all sequences of movements in a dance (see also
Hutchinson, 1970).
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Social Quanta and the Theory Social Communication
To understand how the interaction between the bonds attachment and relations of control
generate a continuous succession of social quanta, Pribram and I developed a “Theory of Social
Communication” (Bradley & Pribram, 1998) in which we combine the principles of quantum
holography (Gabor, 1946) with those of complex dynamical systems theory—so-called “chaos
theory” (Prigogine, 1997; Prigogine & Stengers, 1984). The theory describes how the bioemotional energy of the members of a social collective is activated and regulated by a field of
socioaffective interactions among all members, formed by the bonds of attachment and relations
of social control. These collaborative interactions not only mobilize the requisite energy for
collective action, but also function as a quantum-holographic information processing system
which shapes and directs the system’s expenditure of energy into a stable platform of
psychosocial organisation for effective collective effort.
The collaborations within the group that form the communication system are formed by
the interpenetration of relations among members organised along two dimensions, in which the
values allocated in each dimension define points in a socioaffective field (Figure 7). The values
on the horizontal dimension represent flux, the amount of activation of affective energy (potential
bio-emotional energy) in a group; literally, “flux” means succession of changes. This field of bioemotional energy is the medium through which transmission of all interactions – both verbal and
non-verbal communication – within the collective occurs, in that it provides the ontological
means by which members sense and ‘read’ each other’s actions and interactions.

Fit to Socioaffective Dynamics Model
Transformational
Chaotic

Not Viable
Normal Function

KEY
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Figure 7. Mapping of Communes to Socioaffective Dynamics Model The model’s ordinates of
“Flux” and Control” represent the amount of affective energy (loving bonds) and social control
(power relations). The four communes are shown at their approximate position on the FluxControl co-ordinates of the socioaffective field. (Adapted from Bradley, 1987/1999, and Bradley,
2004; © R.T. Bradley, 1987/1999 & 2004—all rights reserved.)

The values on the vertical dimension in Figure 7 represent the amount of control, the
degree to which each member’s behaviour is regulated by an ordered network of hierarchical
constraints exercised at that location. By differentially constraining the paths by which individuals
expend their energy, both with respect to specific locations in space and with respect to
particular moments in time—equivalent to normative prescriptions of social roles, the hierarchy of
controls in-form (literally, give shape to) the organisation of collective action; the hierarchy of
controls functions as an actualization hierarchy. It is expected, therefore, that the operation of
hierarchical controls on the relations of affective energy generates a succession of energy-based
informational units as a moment-by-moment description of the collective’s internal organisation,
encoded in terms of both structure (spatial-temporal position) and flux (distribution of energy)
(Bradley & Pribram, 1998).
Applying Gabor’s concept, the succession of descriptions within space-time and spectral
coordinates are logon-like units of information; each unit can be thought of as a social quantum
(Bradley, 2015)—a single quantum holographic snap shot of the group’s social order at a
particular moment. These social quanta are enfolded into the socioaffective field that mediates
all movement of bio-emotional energy throughout the group. Communicated, thus, throughout
the collective by a quantum-holographic process, the social quanta thereby give shape to the
group’s action on a moment-by-moment basis. In short, the interaction between the bioemotional energy (flux) generated by the bonds of attachment and the relations of social controls
operates as a quantum holographic information processing system that in-forms the
transformation of potential energy into an emergent stable order of effective collective work
(Bradley and Pribram, 1998).
In following up on my findings in Charisma and Social Structure, summarized above,
Pribram and I (Bradley & Pribram, 1997; 1998) sought to define, in more precise terms, the
nature of the interaction between the two orders: whether certain combinations of flux and
control increase the likelihood of collective stability, while other combinations increase the risk of
instability. Using the commune data, we broadened the bonds of attachment measure to include
“loving,” or “exciting,” or “improving” relations, and we used multivariate discriminant function
analysis to investigate the relationship between different combinations of attachment and power
at a given point in time and survival, two years later, in different types of groups (Bradley &
Pribram, 1997; 1998). The scatter plot in Figure 8 summarizes our major findings: the measure
of power (labelled as “Control” in the figure) is plotted on the vertical ordinate, and the bonds of
attachment measure (“Flux”) is plotted on the horizontal ordinate; stable groups are shown as
“solid black dots,” unstable groups as “hollow dots;” the four groups with a double circle are
those with a charismatic leader in residence.24

The three diagonal black lines shown marking the boundaries of the regions in the scatter plot,
left in Figure 8, were established by dividing the full sample of 46 communes into stable and
unstable sets such that the probability of survival for the former was maximized while being
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Figure 8. Scatter Plot of Flux (Loving Bonds) and Social Control (Power Relations) by Stability
(Survival Status) The figure plots the proportion of structural measures of attachment bonds and
social control at Year 1 (Time 1) for each commune and shows their survival status at Year 3
(Time 3), 24 months later. The two red lines delineate the triangular grouping of communes along
the right diagonal; the three black lines along the left diagonal delineate four alternating bands of
unstable (hollow dots) and stable (solid black dots) communes.(© Bradley & Pribram, 1998;
reproduced with permission.)
Discriminant function analysis, comparing the four grouping of communes separated by
the lines, provided a strong statistical confirmation of these results, as 45 (98%) of the 46
communes were correctly classified by two canonical discriminant functions, constructed from
the measures of flux and control.25 The results for the 46 communes show that most communes
are scattered along the axis of the main diagonal of the field formed by the bonds of attachment
and social control. They form a triangular pattern that narrows, progressively, as higher values of
affect and power are observed, and a pattern of stability/instability that alternates between four
bands of unstable and stable groups. The differences between these four groupings of
communes (separated by the three diagonal lines in Figure 8), in terms of their patterns of
positive affective attachment, power, and future stability, are statistically significant (Bradley &
Pribram, 1998: 46-50). The communes tend to cluster in the mid-region where the values of
positive affect and power are more-or-less in balance. It can be seen that location in this space is
associated with a high probability of survival in the future: these complementary couplings of the
two relations were found to predict the survival status of communes 24 months in the future.

minimized for the latter (see Bradley & Pribram, 1998); the two red lines mark the approximate
boundary of the grouping of communes in a triangular pattern along the right diagonal.
25 It should be pointed out that none of the other nine sociological variables (measuring aspects
of normative and structural organization) investigated met the statistical criteria for inclusion in
the multivariate stepwise procedure. Also, residuals analysis and a split-half sample reliability
analysis confirmed the generalizability of the results.
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However, location in the peripheral areas, denoted by extreme imbalanced combinations of
positive affect and power, is more likely to predict non-survival over this time.26 Overall, there is a
strong relationship between the viability/functional disposition of groups and their social structure
on these two relational dimensions, as illustrated in Figure 7 (see above) by four communes
which are mapped to the “socioaffective dynamics” model.27

Part Two. Issues in Milovanovic’s Book
I now want to turn to the other issues I found with Milovanovic’s book that I mentioned at the
outset. These are:


the relation between quantum holography and quantum mechanics;



the application of the “collapse of the wave function” to decision/action;



the location of the holographic memory store



the question of agency; and



the utility of his schema QD model.

Quantum Holography and Quantum Physics
The use of the term “quantum” in both fields can be misleading, in that it implies that quantum
holography appears to be a branch of quantum physics. As a result, there is a tendency to
confound the two together—even among physicists, a common misconception in social science
and is an issue in certain aspects of Milovanovic’s work, as we will see in a moment. However,
despite the nominal commonality and a mathematical basis in Heisenberg’s uncertainty
principle, quantum holography is not quantum physics. Whereas the former is concerned with
the physics of signal processing—an area of information science, the latter (also known as
Of note, is the evidence of a charismatic leader’s catalysing effect in mobilising the bioemotional energy of the members in these transformational groups. There are five groups in the
apex of the triangle of the scatter plot in Figure 8, where virtually all possible bonds of affective
attachment and those of social control are in effect. All four of the groups with resident
charismatic leaders in the communes sample are clustered in this high bio-emotional energy-high
social control region; three of the four survive (the non-survivor is shown as a circle around a
hollow dot in this region of the figure).
27 It is worth noting that the two ordinates of the socioaffective field constructed from relational
measures of loving bonds (flux) and social control (power) predicting the functional effectiveness
of the communes (group survival), are the same dimensions as those identified by Schore (1994)
(affect arousal and regulation/control) predicting optimal brain and psycho-social development in
the infant (see Bradley, 2001, 2002), and those Pribram (1991) has identified underlying the
interaction between dendritic networks and axonal pathways in the neural micro-structure, in his
quantum holographic account of the configural aspects of perception and memory in the brain
(see Pribram & Bradley, 1998).
26
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quantum mechanics) is concerned with understanding the sub-atomic world. Moreover, quantum
holography has a wider scope of application, since, as Gabor makes clear, his concept of
minimum of uncertainty applies to the encoding of information in energy oscillations at any
frequency, which, by definition, includes phenomena at the macro-scale of the classical (physical)
world—such as, acoustical energy, and phenomena at the micro-scale of quantum reality—such
as sub-atomic radiation.
This lack of clarity over Gabor’s core concept is an issue in aspects of Milovanovic’s
application of quantum holography, as is evident in the following statement: “In understanding
our social construction of reality we necessarily must look at how what we see ultimately as
“objects” are constituted out of vibratory entities both emitting and receiving electromagnetic
radiation. These are the carriers of encoded information” (page 4; italics and underlining, mine).
Milovanovic’s restriction here to just one tiny waveband of the frequency spectrum is not only
inaccurate in terms of Gabor’s concept, but it also leaves aside the energy wavebands encoding
much of what is communicated in human interaction—namely, the tactile and olfactory
frequencies of touch and taste for direct physical interaction; acoustical frequencies for vocal
interactions; the bio-chemical frequencies for hormonal, biorhythmic inter-body interactions; the
bio-emotional frequencies of the heart, the brain, and the ANS frequencies for nonlocal
interactions, and so forth. The power and the beauty of Gabor’s concept is that it offers a
“completely accurate” means of measurement for communication of energetically encoded
information both “in the ordinary world” and at all frequencies in the universe (Pribram, 2013:
525).

“Collapse of the Wave Function”
There is one aspect of Milovanovic’s use of quantum theory about which I have strong
reservations. This concerns his use of the concept of the “collapse of the wave function” to
describe the instantiation of one social reality out of many possibilities that are implicit in the
potentials a social actor faces at the moment of decision/action:
We also invoke the idea of the collapse of the wave function, since any informational
bearing wave is also a cloud of possibilities from which eventually one distinct
perception-image is instantiated. ... The super-posed (quantum coherence)
recognition-images collapse to one that becomes a virtual image that, along with its
inclusion of the signature wave, is re-emitted back to the object-producing a standing
wave culminating in the 3-dimensional spacetime objects we see as reality (page
128).
The notion of the “collapse of the wave function” is a fundamental tenet of the theory of
quantum mechanics—commonly known as the “observer effect,” and has been popularized in
Schrödinger’s famous “cat in the box” thought experiment, in which the uncertainty of knowing
whether the cat is “dead” or “alive” can only be resolved by the observer’s “act” of observation.
It is derived from Heisenberg’s principle of uncertainty which pertains to all quantum mechanical
systems, and which holds that it is impossible to simultaneously determine the exact momentum
and location of a sub-atomic particle beyond a probability envelope of a cloud of statistical
possibilities. This uncertainty of quantum level measurement is only resolved by the observer’s
act of measurement which causes the wave function of all possibilities to collapse to the singular
certainty of the observed outcome.
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But human consciousness and, in particular, the neuropsychological processes involved
in cognition and decision, cannot be reduced to quantum physics. This is irrespective of the new
and recent evidence, Milovanovic references, of quantum coherent fluctuations within the
microtubules of neuronal cells in the brain, supporting a key proposition in Hameroff and
Penrose’s (highly controversial) theory of “Orchestrated Objective Reduction” (Orch R). Orch R
purports to “explain” how consciousness is “evoked” by the processes that interconnect the
material world of brain biology with the non-material micro-scale structure of space-time
geometry—“the most basic level of the universe” (Hameroff & Penrose, 2013: 35). Although it
may turn out that Orch R is true, and that there is, indeed, a harmonic pathway of quantum
resonance linking neuronal sub-structures with quantum fluctuations at the Planck scale, we are
a very long way from full empirical verification, and even further way from anything like an
adequate understanding (let alone empirical proof) of all of the multi-level processing involved
that may relate tiny space-time displacements at the Planck scale to the macro-scale of cognition
and decision/action.
While metaphorical analogy can be useful and fruitful, there is a more than the danger of
reductionism here; Milovanovic is not explicit on whether his purpose is metaphoric or scientific,
nor concerned to limit unwanted or unintended implications and meanings—the “baggage”—that
is implicitly carried over from the source field from which a concept is “borrowed” (Pribram &
Bradley, 1998). Beyond this issue, his use of the “collapse of the wave function” is more
consistent with Shannon’s (1949) concept of reduction of uncertainty, than it is with
Heisenberg’s principle of uncertainty for quantum systems. This is evident from Milovanovic’s
summary of Henry Stapp’s model of consciousness (2007, 2010), which distinguishes the
physical brain from the mind, and makes use of Schrodinger’s notion that each state of a
quantum system enfolds a full array, as a superposition, of all statistical possibilities:
Thus, from each question posed to nature, which is said to be a conscious intention
based on the abstract ego’s own internal motivations and needs, some response will
return... . Each question posed to nature is already a collapse of the wave function of
possibilities to one in particular that is presented to nature. ... Said another way, the
observer poses a question to nature in the form of either “yes” or “no” possible
answers. Nature replies ... by confirming either “yes” or “no.” If “yes,” then the
observer experiences the effect.... If “no,” s/he does not have that experience.
...
“Probing actions,” questions posed to nature cannot be predicted in advance, for
they are the effect of agents with distinct intentions.28 Probing actions by an abstract
ego produce two collapses: the first, by posing a particular question in a “yes” or “no”
possible answer format; the second by nature’s choice—it chooses one or the other
by principles or law unbeknownst to the prober. This choice on the part of nature is
subject to quantum statistical laws (pages 104-105; italics added).

There are two issues here. First, Milovanovic’s use of “a “yes” or “no” possible answer
format” suggests a different logic may belie his thinking here. For a “yes/no” format is actually
Shannon’s concept of information; it is equivalent to a binary digital format—a Bit, which
represents a choice between two mutually exclusive alternatives. Thus, restated in Shannon’s
terms, when sufficient Bits of information accumulate, the uncertainty about which course of
28

This statement explicitly rules out the possibility of nonlocal intuitive foresight.
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action, from the array of all logical possible alternatives, is resolved—suddenly “collapses,” and is
replaced by total certainty. This is analogous to—but not the same as—the “collapse” of the wave
function of superposed alternatives in a quantum mechanical system, which includes the
illogical, “contradictory” state (at the level of 4-dimensional classical world; time is the fourth
dimension) of “on” and “off” mutually exclusive states combined, as a union, together!
Accordingly, this is an issue, a little later in the book, in his schema QD model where Milovanovic
writes the following:
In other words, these memories are projected onto the external object or encounter
filling it in with possible content providing several possible versions of a completed
picture, until one is “chosen.” In our adaptation, these renditions are in superposed,
quantum coherent states until the wave function collapses producing one
instantiation (page 113).

The second issue stems from the second wave function collapse, mentioned in the quote
from Milovanovic above—to repeat: “the second [collapse] by nature’s choice” ... . This choice on
the part of nature is subject to quantum statistical laws (page 105; italics and addition in square
brackets mine). At the 4-dimensional macro-scale world of the social actor, this is just not true;
the laws of classical physics and dynamics of complexity theory that are determinant here. For
example, it is the principles self-organization, in so-called “chaotic” systems, that explain the nonlinear behavior at “nature’s” macro-scale bi-furcation point—the instantiation of one of many
possible realities—and not “quantum statistical laws” (Prigogine & Stengers, 1984).
While such inherent “indeterminacy” of quantum reality is believed to be a fact of nature
and not a limitation of quantum theory—as Niels Bohr asserted in his historic confrontation with
Albert Einstein,29 when the latter famously quipped “God does not play dice with the universe”—a
recent quantum physics experiment suggests that this long-standing view of the indeterminate
nature of the quantum world—often referred to as the “Copenhagen interpretation,” in
acknowledgement to Bohr—is in need of revision. In an experiment on the evolution of a twostate qubit quantum system,30 researchers used information from the “future” to increase their
odds of successful prediction from a 50% chance rate, in accordance with Heisenberg
uncertainty, to 90% success over the 3 x 105 experimental tests they conducted (Tan, Weber,
Siddiqi, Mølmer, & Murch, 2015). The study combined information about the qubit’s system
evolution after a target time with information on the system’s evolution up to the target time. This
enabled the researchers to “retrodict” the outcome—suggesting, in effect, that the information
about the quantum system’s future evolution had a retro-causal affect “backward” to its past
evolution. It should be noted that the researchers used "weak" off-resonance photon
measurements which did not disturb the qubit while the system was being continuously
“probed.” By contrast, “strong" measurements, performed with photons that are resonant with
the energy difference between the two states, were found to “collapse” the circuit into one or the
other state.
At the Fifth Solvay conference in October, 1927; http://www.emr.hibu.no/lars/eng/schilpp/
A qubit is a quantum unit of information which is not equivalent to Shannon’s (1949) binary
digit (BIT) used in computers and computational systems. In addition to the “ground” state and
“excited” state of the two lowest levels of energy of the qubit investigated, there are an infinite
number of quantum states that are superpositions or combinations of these states. By contrast,
there are only two discrete states of “off” or “on” for a binary digit (BIT) (Bradley, 2002).
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The utility of this “weak” measurement approach has been corroborated in another
recent quantum physics experiment (McConnell et al., 2015). Using “a very weak” laser pulse of
a single photon, the researchers were able to generate quantum entanglement in large
ensembles of “almost” 3,000 atoms; previous experiments using a strong (measurement) pulse
involving thousands of photons had failed. As the study’s authors point out, the results “illustrate
how the information contained in a single photon can drastically alter the quantum state of a
large system” McConnell et al., 2015: 439). While the former study is important for its evidence
of retro-causality, which implies a tacit—quantum holographically encoded—potential “feeding the
present forward” to an already “known” future state, the two studies, when taken together,
strongly suggests that a quantum system is a lot richer and more subtle than the role of a dice or
a heavy-handed act of measurement.
A final point on this question. Rather than a collapse of the wave function, at the
quantum level, selection of a holographically-encoded image, from the gazillions of image records
in a holographic memory store, involves a match of spectral frequencies between the percipient
and the object of perception. Milovanovic is confounding together two distinct aspects of
perception that, Pribram (1991) makes clear, involve entirely different forms of information
processing: the configural aspects of object form map to Gabor’s concept of information of
minimum uncertainty; the comprehension aspects of meaning map to Shannon’s notion of
reduction of uncertainty. Both are required for perception, as I discuss at length elsewhere
(Bradley; 2001).

Holographic Record: In the Brain or the Zero Point Energy Field?
The zero point energy field (ZPF) is a nonmaterial sub-quantum field filled with zero-point
energies that define the ground state of the universe, and is the physical basis for quantum
entanglement—universal interconnection at the quantum level. A basic property of the quantum
vacuum is its staggeringly enormous energy density, which, based on John Wheeler’s
calculations, is equivalent to 1094g/cm3, and, according to David Bohm (1980), exceeds the
energy in all known matter in the entire universe by a factor of 1040.31 What these calculations
mean is that there is more energy contained in a single cubic centimeter of the quantum
vacuum’s “empty” space, than there is energy in all known matter of the whole universe! Indeed,
the energy density of the zero point energy field (ZPF) is so enormous, when compared to matter,
that the later is equivalent to bubbles of nothingness in vast ocean of energy—the exact opposite
of our everyday experience and commonsense understanding energy and matter. Not only does
this “emptiness” contain huge potential for work when converted into kinetic energy—to whit, as
in the explosive, if destructive “work” of a nuclear bomb, but the energy field of the quantum
vacuum is also a virtually unlimited storage medium into which information on all interactions
and processes in the universe is recorded.
Ervin Laszlo (2003; Laszlo & Dennis, 2013) refers to the quantum vacuum as the
Akashic field, to capture his notion of the vacuum as the fundamental basis of the cosmic

To appreciate the magnitude of such large numbers, one billion grains of salt would take up an
area of a cubic meter, approximately the volume of a bathtub
(http://www.vendian.org/envelope/dir0/grain_feel.html); also, the spatial volume of “two cupped
hands” is approximately equivalent to that of a cubic centimeter (Swimme, 1996: 91).
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interconnectedness of everything—material and immaterial—in the universe (Laszlo, 1995). 32 For
Laszlo, “Consciousness is a cosmic dimension, and the brain a local entity. The consciousness
associated with the brain is a localized manifestation of the Akasha, the deep dimension of the
cosmos” (Laszlo & Peake, 2014: 128). Laszlo (1995) holds that the brain is not an active
processor for storing information on our experience, but merely a “transducer”—like a radio
receiver.
In taking issue with the view on this important question, purportedly adopted by Pribram
and myself in our respective works, Milovanovic has followed Laszlo: “Ultimately, for Bradley
(2011: 212-213), following Pribram’s research (1991), holographic information is stored within
the brains of its [the group’s] members as Fourier descriptors” (page, 71). And later, after
drawing on Stapp’s theory of consciousness (as discussed above), Milovanovic acknowledges
that while Stapp “dismisses answers provided by Newtonian classical physicists [to how memory
is stored] that it is stored in brain traces. ... he [Stapp] does not precisely specify its wherewithal”
(page 105; my italics).33 Milovanovic then states his own view that “... the mental realm is about
quantum holograms, interference patterns, carriers of information that are not stored in the
brain, but in the zero point energy field and enclosing boundary surface areas” (page 105;
addition in square brackets, mine). Although Marcer and Schempp, whose work he builds on in
Chapter 4, develop a more complete theory of how the brain and body’s sensory-perceptual
system operates as “quantum holographic transducers” (decoding incoming energetically
encoded information and encoding out-going energy emissions, in which the latter also encodes
the energetic signature of the percipient), this is a novel hypothesis still awaiting rigorous
empirical investigation (Marcer & Schempp, 1998: 237).
In regard to my own work, Milovanovic’s characterization of my position on this important
question is partially correct, for my belief is that the record of our experience—including our
psychosocial interactions—is holographically encoded and recorded both locally in the brain/body
and nonlocally in the socioaffective field of the group and also in the ZPF.34 Aside from the
massive redundancy in storing information that appears a basic feature of nature (e.g., DNA is
stored in every cell of an organism), it has yet to be clarified by those,35 like Laszlo and
Milovanovic who see the brain as merely a passive processor information, exactly how all of the
structures and processes involved—outside the brain/nervous system—that enable a volitional
psychosocial self, could occur in the complete absence of a active creative brain. In science, the
assertion of a novel postulation alone is not sufficient; specification of the processes by which
and conditions under which is minimally needed for adequate theory; plus evidence is required.
Akasha, in Hinduism, means the essence and basis of the material world, an implicit domain of
potentiality and form enfolded into even the tiniest expressions of material organization: “The
rishis (seers) of India viewed the deep dimension as the fifth and most fundamental element in
the cosmos: they called it by the Sanskrit term Akasha. We adopt this term, because it can give
us a science-based concept of a world where consciousness is part of the basic element—or
conceivably is the basic element” (Laszlo & Paeke, 2014: 113.)
33 A basic question: why would the “answers provided by Newtonian classical physicists” to the
question of how mental memory is stored even be of relevance? It is brain scientists and
neuropsychologists who study sensory perception and memory; physicists study the physical
world and physical forces.
34 I duly acknowledge that I have not been explicit on this question—something, Milovanovic’s
comments and our personal correspondence has helped to clarify (see Bradley, 2015).
35 Robbins (2006: 273), for instance, describes “The brain is a decoder; it is the reconstructive
wave unpacking the ‘code’ in the holographic field.”
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On the other hand, there is a half-century of solid evidence documenting the
brain/nervous system’s structures and processes involved in the “how” of cognition and
intentional behavior—research in which Pribram for sixty years was a world renown pioneer (e.g.,
see Pribram, 1991). Moreover, Milovanovic’s characterization of Pribram’s position is far too
simplistic. As one of the intellectual giants of the twentieth century, whose work and recognition
extends far beyond the confines of neuropsychology and brain science, Pribram deeply
appreciated the complexities—the subtleties and nuances—involved in the interrelation between
mind, matter, and consciousness:
We have to realize that physics and psychology are interdependent sciences. To
communicate (minding) we must embody the communication. Likewise, we cannot
understand the physics of matter without recourse to communication, to minding”
(Pribram, 2013: 496).
He then goes on to quote Bernard d’Espagnat, a theoretical physicist:
It is thus quite legitimate to perceive in the whole set of consciousnesses, on the one
hand, and in the whole set of objects, on the other, two complementary aspects of
reality. This means that neither one of them exists in itself, but that each one comes
into existence through the other ... Atoms contribute to the creation of our eyes, but
also our eyes contribute to the creation of atoms36 .... [I]ndependent reality is
situated beyond the frames of space and time—empirical reality, that of particles and
fields, is, like consciousness [cogito] merely a reflection of independent reality.
Karl concludes with these words:
... the Cartesian distinction between thought and matter and their union in
mathematics and everyday life, leads, to “complementary embodiments”: “a joyous
harmony” of the meaning of the mind-brain relationship (page 498; italics in
original).
Finally, among his last papers, is “Minding Quanta and Cosmology” (Pribram, 2009),37 in which
Pribram quotes the following from Stapp (1997: 181-181) to show the “correspondences”
between the latter’s “statistical” representations and Pribram’s “spectral representations”38 in
their models of consciousness:
... body/brain processes generate possibilities that correspond to possible
experiences, and then [as we navigate our world] nature selects, in accordance with
the basic quantum statistical rule, one of these possible experiences, and actualizes
it, and its body/brain counterpart. ... this means that our experiences are not only
the basic realities of the theory and the link to science ... but also [that they] play a
key role in specifying the ‘set of allowable possibilities’ that ... [compose]
mind/brain events (my italics).

As Pribram (2013: 517) notes, “The retina of the eye has been shown to absorb a single
quantum of photic energy: that is, the retina has a resolving power such that it consists of pixels
of single quantum dimension.”
37 This is also reprinted in his final work, The Form Within (Pribram, 2013) published in Karl’s
ninety-fourth year!
38 As Karl, astutely observes, both are spread functions (Pribram, 2009).
36
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What is common in Pribram’s and Stapp’s respective views is recognition that resolving
the really difficult question of a creative, volitional agent will not be served by an approach that
puts the record of experience either in the brain or in nature’s information store—the ZPF, alone,
as Stapp makes clear in the quote above.39

Agency
It was in response to Laszlo’s (1995) shortcomings on the question above and other key issues40
that led me to develop a model of collective agency based, entirely, on holographic principles and
processes. Milovanovic appears unaware of my work on this when he states: “He (Bradley) does
not offer a sustained, in-depth, statement of agency itself (beyond a brief reference to the work of
Piaget) ... .” (page 77). This not a fair nor accurate assessment, for, apart from a more recent
work on intuitive perception (e.g., Bradley, 2007; Bradley & Tomasino, 2011), a focus on the
individual has not been my primary concern. Indeed, I have always made it explicit that my
interest lay at the collective level, with the endogenous processes of communication and function
of a bounded social group (e.g., Bradley, 1987/1999; Bradley, 2004; Bradley & Pribram, 1998).
Furthermore, in presenting a thumbnail sketch of my work on collective agency (e.g., Bradley,
1998, 2000, 2004, 2010; Bradley, Gillin, and Tomasino, 2010), it should be noted that there is
no reason, in principle, why this holographic approach cannot be extended to model the
image/information processing of the purposeful individual. Indeed, it would fit nicely into
Milovanovic’s schema QD model of the “inter- and intra-subjectively constituted” social agent.
The creation and maintenance of a stable order of collective relations is fundamental
aspect of agency in all collectives. Achievement of stability is an intentional act: a durable
platform of collective organization is an inescapable prerequisite to the pursuit of all collective
plans and goals; this is something effective leaders of all social groups understand, whether the
group is family, a corporation, a society—or even a criminal gang or a terrorist cell (Bradley,
2011). Without a stable collective, no further purposeful activity of any kind is possible.
I begin by conceptualizing a plan, in Pribram’s (1991: 148) terms, as an “image of
achievement,” which precedes purposeful acts. Pribram (1991, Lecture 6) describes how the
execution of an individual’s action in the material world is controlled by a neurological image (an
internal representation) of achievement, a “target.” A plan is a way to achieve: a mentally
constructed target object to which the consequences of a program of action are directed, and
against which the results of actions in the program are compared. At the sociological level, the
plan is an image of a program of intentional action that depicts the system of collaborative
interactions required to achieve an object of collective achievement. Examples are the musical
“score” for a tune, a “play” for a football team, the “script” for a theatrical play, the “strategic
By way of aptly summing up his position, Pribram opens this paper with an epigram from
Einstein and Infeld (1938): “Physical concepts are free creations of the human mind and are not,
however it may seem, uniquely determined by the external world” (my italics).
40 In his foundational work, The Interconnected Universe, Laszlo cites Gabor’s 1948 paper which
describes image processing classical holography, to support his conception of the universe as a
holographic order. As I point out (Bradley, 1998), this concept of holography is that of a fixed,
static, deterministic order, in which chance and free will are ruled out. For the information
processing concept required for a creative, active agent, one must use Gabor’s (1946) second
kind of holography—Quantum Holography, as noted above, a position Laszlo has subsequently
adopted.
39
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plan” for a business company, or the “mission” for a military unit.41 Following an extensive
analysis (Bradley, 1998, 2004) of Piaget’s little known work on the logic of cooperation (Piaget,
1965/1995), I incorporate on his concept of groupement (the final form of cooperative logic that
generates a stable, effective system of psychosocial interaction) into my concept of collaboration,
as the collective image of achievement, the goal or purpose—the target object of collective action.
I then use the principles of classical holography to describe the image processing
required for visualization and communication of the collective’s plan (an object of constancy)–its
program of purposeful action, and I use the principles of quantum holography to describe how
the operation of the group’s socioaffective field encodes and processes quantum holographic
units of information—social quanta—about the moment-by-moment consequences of the
members’ actions. Bringing the two processes of processing together, thus, achievement of the
collective’s plan is viewed as a pattern-matching feed-forward process, in which the hologram for
the plan—the target of collective effort—is compared against successive quantum-holographic
descriptions of the consequences of group action, until a match is achieved; the “matching”
process is fast and efficient, since it occurs in the spectral domain. As shown schematically in
Figure 9, there are four operations in this process.

Images of collective achievement are encoded and shared among the collective’s members in
its normative system of collective expressions and representations–its shared language, beliefs,
and values. In this way, the normative system acts to select certain orders of endogenous
organization, and key them as socially significant programs of action for conscious incorporation
into the collective’s “memory”–its culture–for subsequent recall and use. In general terms, this
conception is entirely consistent with Milovanovic’s “Quantum Holographic Model of Language
and Speech Production” (see pages 123-133).
41

123

Journal of Theoretical & Philosophical Criminology
July, 2015, Vol 7(2): 95-136

Bonds & Quanta
Bradley

124

Journal of Theoretical & Philosophical Criminology
July, 2015, Vol 7(2): 95-136

Bonds & Quanta
Bradley

Figure 9. Model of Holographic Processing of Collective Agency. (© Copyright by Raymond
Bradley, 1998; reprinted with permission)

This same approach, using a combination of classical holography and quantum
holography, can be used to model the information communication processes involved in change.
Once the group is established as a socially functioning entity, there are strong internal and
external self-reinforcing feedback forces at work that cause a group to maintain and perpetuate
its order as a social constancy. Objects of constancy fit nicely with the image processing
principles of classical holography. However, over time various adaptations and changes
(modelled by quantum holography) occur, which result in a modified or reformed social order as a
group. As just shown for collective agency, we can model the information processing logic of this
change—the evolution in the group’s collective identity or social structure—as a holographic
pattern matching feed-forward process (see Figure 10) (for the details, see Bradley, 2010,
2011). Again, this approach could also be applied to understand the processes of change in
individual, and even applied to Pribram’s Test-Operate-Test-Exit (TOTE) model of the nervous
system (Miller, Galanter, & Pribram, 1960) feed-forward processing logic of neural and biological
circuitry in the body (see Pribram, 1991).42

The logic of this type of pattern matching control system, in which an “input” (an output
consequence) is matched to a “test” of a target “set point,” functions in the same way that a
servomechanism operates to control a thermostat (for applications to purposeful social action,
see Bradley, 1998; 2010).
42
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Figure 10. Holographic Model of Social Constancy and Change (© Copyright by Raymond
Bradley, 2011; reprinted with permission)
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This approach, that of combining both classical and quantum holography, would give
more processing specificity (and clarity) to Milovanovic’s use of “monads” and “flow”,
respectively, in the following conception:43
Following Wendt (2006), a “social wave function” is a dominant information bearing
wave reverberating within a bounded socius acting much like Bohm’s “pilot wave.”
We follow his work in identifying, too, on the one hand, active monads that access
this social wave function in creating (via phase conjugation) understanding and
reality. Where a particular person’s signature wave function resonates with the social
wave function we have reification of the dominant order and stasis. Where there is
discord (deterritorialization), we see the basis of alternative constructions. The state,
functioning as an abstract machine, insists on reigning in these “mutant flows”
(Patton, 2000: 98) or flux. In short, “capture” of the flow inherent in the plane of
immanence such as in wage labor. Lacan (1991), too, has identified the “discourse
of the master” and in more hidden form, the “discourse of the university,” which
provides master signifiers from which a circumscribed reality is constructed. These
“order words” produce incorporeal transformations in their use. The latter dynamic
provides the basis for rethinking (deterritorializing) given practices of justice along
the lines of a (reterritorializing) transformative justice, which we will take up in our
final chapter. There we will emphasize the transformative potentials inhering in the
person (page 132).
Milovanovic’s Schema QD Model
In developing a model of the “inter- and intra-subjectively constituted subject,” Milovanovic
proposes a novel, and, I believe, very fruitful idea that interlinks the individual social actor with
the interactional processes of the group. This is his proposition that it is the boundary surface of
the group that encodes and stores all information on the organization, interactions, and activity
of both the group and its members. He draws on a holographic model of the universe, originally
proposed by cosmologists (‘t Hooft, Susskind, and their associates),44 in which the objects and
their interactions, within the universe’s interior, are viewed as a 3-dimensional holographic
projection from information stored on the 2-dimensional surface of the boundary membrane of
universe:
... following the work of Bekenstein, ‘t Hooft, Susskind, and Bousso, it is the enclosed
boundary surface of ecological niches that encodes, in two- dimensional form, all
information residing within the bulk.
...
We can also conceptualize a more over-encompassing macro-level assemblage that
we call a particular socius. This is distinguished by a boundary surface on which is
encoded in 2- dimensional form, all information included in the bulk (i.e., spacetime
happenings) (pages 128 and 129).
Milovanovic’s notion fits well with my conception of the group as a socioaffective field created by
the bonds of attachment among members—a field of bio-emotional energy into which all
interactions are encoded and stored as quantum holograms. As we will see momentarily, it is

This assumes that I correctly understand the daunting (almost indecipherable) mixture of
metaphor, borrowed terms, and concepts Milonvanovic uses here.
44 See Susskind’s book, The Black Hole War (2008), for a very readable account.
43
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likely that there is a psychophysiological basis to the topography implied by Milovanovic’s
speculation.
Milovanovic’s Schema QD model is conceptualized, following Lacan, as a “flattened
Mobius band” in which the four corners of the 2-D rectangular strip represent the social self
components of the ego, ego-ideal, the other, and community generalized other. These are
relationally interconnected as dyads: “A Mobius band is constructed by taking the central
quadrilateral, invoking a half-twist, then gluing the ends. Here, ego is connected with the
community generalized other, the ego-ideal with the Other” (page 108). A Mobius band has a
“figure 8” topography so that the half-twist forms a continuous never-ending surface, with an
inside and an outside loop that connects the dyadic combinations. “The cross-cap in Figure 3 is
composed of an infinite number of Mobius bands, or, as we shall see, “cuts” of the subject, each
providing a momentary instantiated perception image and an “I” (page 108). A fundamental
question here, is the degree to which the use of the “flattened Mobius band” is more than a
convenient theoretical device—a topo-logical way of connecting the different possible dyadic
combinations of the self—and may actually have a substantive basis in socio-psychophysiological
reality.
As Milonvanovic notes, a foundational concept in my work is the notion of a socioaffective
field—an endogenous order of socioemotional interconnection among individuals that mediates
the transformation of biological energy into patterns of psychosocial organization (Bradley,
1996), which appears supported from evidence in my own research and the work of others (see
Bradley, 2004). So let us take as given, for the purposes of what follows, that there is an
empirical basis for the existence and operation of the socioaffective field. The next question is,
what, specifically, is the primary source of the bio-emotional energy that drives the affective
component of the socioaffective field? The answer, I believe, which came to light from other
research I was involved in on the psychophysiology of emotions (McCraty et al., 2006), is the
heart.
Far more than a simple pump, as was once believed, the heart is now recognized as a
sensory organ and a sophisticated center for receiving and processing information. With its own
neural network comprised of over 40,000 neurons, the heart’s nervous system—or “heart
brain”—enables the heart to learn, remember, and make functional decisions independent of the
brain’s cerebral cortex (Armour, 1994; Armour & Kember, 2004). Not only does the heart
continuously send more information to the brain, via the afferent neural pathways, than the brain
sends the heart, but numerous experiments have also demonstrated that the heart’s signals
affect both physiological activity and also influence the function of higher brain centers involved
in perception, cognition, and emotional processing (McCraty et a., 2006). Moreover, the rhythmic
beating patterns of the heart change significantly as we experience different emotions—a sine
wave-like pattern of coherent standing waves for positive emotions and an erratic incoherent
pattern of wave forms for negative emotions (Tiller, McCraty & Atkinson, 1996)—which are
communicated throughout the body and nonlocally via the heart’s electromagnetic field (McCraty,
2004; McCraty et al., 2006), connecting with the heart fields and the brains of those around us
(see Bradley, 2012) Moreover, there is compelling experimental evidence that the heart receives
pre-stimulus intuitive information from a nonlocal source before the brain (McCraty, Atkinson, &
Bradley, 2004a, 2004b; Bradley, Gillin, McCraty, & Atkinson, 2010; Tressoldi et al., 2009).
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The heart generates the body’s most powerful and most extensive rhythmic
electromagnetic field.45 This field radiates out and around the body in a torus-shaped field—as
illustrated in Figure 11, interacting with external electromagnetic fields (EMF) and “leading to the
natural conclusion that human functioning is fundamentally inseparable from the EMFs around
it” (Pawluk, 2003). In short, the heart plays an essential role not just a communicator of
information within the body, but also, and importantly for our purposes here, as a nonlocal
communicator of physiological, psychological, and socio-emotional information between and
among individuals—including information between people and animals (Bradley, 2012; McCraty,
2004;Tomasino, 2014).

Figure 11. Illustration of the Heart’s Magnetic Field—a Torus (© HeartMath Institute; adapted and
reprinted with permission.)

At the sociological level, and relating this to the operation of the socioaffective field, the
wave fields of socio-bio-emotional interactions are harmonically attuned across a spectrum of
frequencies, reflecting each member’s role in the group’s collective experience. Drawing on my
current work (Bradley, 2015), it postulated that the bonds of group attachment generate a
collective hyper-state in which the heart fields of the individual members are socially
synchronized to create an emergent bio-emotional field of energy. Manifested as a torus-shaped
multi-frequency field of energy, driven by collective arousal of the body’s most powerful energetic
resonator—the heart—and amplified, in turn, by successive episodes of group-reinforcing
collective experience, the heart fields of the individual members are merged and phase-locked
together to generate a non-linear shift to an emergent state of socio-emotional-biological
coherence that instantiates the energetic reality of the group. This torus-shaped collective field
radiates outward in all directions, interpenetrating the nonlocal quantum holographic domain,
Compared to the electromagnetic field produced by the brain, the electrical component of the
heart’s field is about 60 times greater in amplitude and permeates every cell in the body. The
magnetic component is approximately 5,000 times stronger than the brain’s magnetic field and
can be detected several yards away from the body with sensitive magnetometers (McCraty et al.,
2009).
45
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before returning to its origin—the group. It encodes and distributes throughout the group, a
continuous succession of quantum holographic images of all relations, activity and experience,
from endogenous and exogenous sources, at both the individual and collective level, which
includes information on the constantly changing dynamics and status of the components of the
social self.
Now we can turn our attention to the issue of whether there is a topological mapping of
the “flattened Mobius band” to the surface of a torus. Insofar as Milonvanovic’s Schema QD
model implies (for he is not explicit on this important point) that the trajectory of continuous
movement on the Mobius band’s surface is an energetic field that radiates around a central
locus (the individuals in the group) in all directions, it can readily be seen that the continuous
“figure 8” movement through inside and outside loops in all directions naturally forms a torus
(Abraham & Shaw, 1984). This means, in essence, that the “cross-cap” can be viewed as an
“infinite” series of successive cross-sections—Fourier slices—on on the X-Y axis through the torus’
central point. Each slice not only contains a momentary quantum holographically encoding of
Milonvanovic’s “perception image and an ‘I’”—“‘cuts’ of the subject”—for every individual in the
group, but also contains an encoded image of the moment-by-moment instantiation of the
collective as a whole. Thus, it would appear that Milonvanovic’s use of the “flattened Mobius
band” to “connect” the dyadic combinations of the constant flux the social self, is more than just
a theoretical construct and likely has a psychophysiological basis in the bio-emotional energetic
construction of social reality.
This conception can be extended further, if we think of the group’s mega-torus field of
projected bio-emotional energy as a multi-frequency encoding of quantum holographic
information on the individuals and the group in distinct wavebands, like the layers of skin on an
onion. The boundary surface of each torus layer is an encoded holographic store of the entire
repository of all events, processes, and interactions at that frequency, which is readily accessed
by phase-conjugate-adaptive-resonance (PCAR) with the unique energetic signature associated
with each object. While beyond the scope of this “Commentary,” the torus embodies a vast
potential of complex system’s dynamics and global behavior, including enormous enfolded
surface manifolds for information storage, as just noted.46

Conclusion
Dragan Milovanovic has offered a bold, creative, provocative work that may finally begin to propel
quantum holography from the margins into mainstream sociological discourse. Quantum
Holographic Criminology has implications far beyond the book’s explicit scope—criminology, law,
and transformative justice—to the social sciences, as whole. Insofar as the principles, concepts,
and methods of analysis (such as spectral analysis) are adopted by social scientists, a real
Kuhnian paradigm shift would ultimately follow. Its core concepts and principles, especially those
grounded in and derived from Gabor’s concept of information as minimum uncertainty and the
two kinds of holography he discovered, embody a physical basis to the medium, means, and
objects involved in socio-psychophysiological interaction and socio-psychophysiological reality
construction—long ignored by sociological doctrine ever since Durkheim’s Rules of Sociological
In terms of global dynamics, the torus is the first geometric object that can present a cycle of
system behavior. It is a semi-recurrent, semi-stable, self-organizing system that is selfsupporting—insofar as there is a continuous energy supply across the system’s boundary.
46
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Method. This is ironic, indeed, for, as noted at the outset, it was Durkheim’s far-reaching notion
of the collective consciousness that anticipated the social realm as a holographic order—a
conception, which, in turn, required a physical basis in the physics of energy and signal
processing—among the very phenomena he ruled ‘out of bounds’ in his concept of the “social
fact”!
In closing, it is my hope that Quantum Holographic Criminology—a very engaging,
readable, and accessible book (a rarity in serious works on topics in quantum holography and
quantum physics), will catalyze movement in social science forward from what Milovanovic
correctly labels as the “classical-materialist paradigm” to the “process-informational paradigm”—
a transition which has been well underway in other areas of science for a number of decades
(see Briggs & Peat, 1984; Nadeaux & Kafatos, 1999).
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