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1. Introduction 

 

The concept of an  Universal Knowledge Field was previously also framed as Universal Consciousness, Cosmic 

Consciousness, Universal Mind, Universal Memory, Universal Intelligence, Holographic Memory, Collective 

Consciousness, Implicate order and  the Plenum, among many other terms. The concept that information can take a 

universal character and that all information is present in a general knowledge field can be treated from a number of 

backgrounds and perspectives (see Figure 1 and Table 1 below).  

 

In principle, this item can only approached  through a general treatment of the evolution of intelligence and therefore, for 

us, is intrinsically based on human knowledge and its scientific concepts: natural laws, evolutionary theories, historical 

analyses and philosophy. This seems evident, since clearly everything we discuss and project and all we can say on the 

observed nature entails the product of human deliberation. In other words, one could say that basic information implicit 

in nature can only be revealed and faithfully registered through human observation that, coupled to our intelligence and 

metaphoric representation transforms experience in significance (Meijer, 2012, 2018). 

 

                               
 
Figure 1: Schematic representation of the circular model on the history of our information universe, with its central 

knowledge field or universal consciousness (in black), leading to complementary evolution of the material and 

mental aspects of reality, finally producing human and machine intelligence that provide the final technology for 

rebirth of the universe (Figure taken from Meijer, 2012).  
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Yet, if we assume a collective storage of all information that is present and/or evolves in our Universe and that humans 

and other intelligent species in the cosmos interact with such a knowledge field, it intrinsically implies that it cannot be 

solely treated as a by-product of  human brain and intelligence in general. At first sight, this idea seems to conflict with 

current mainstream science and conventional pictures of reality. However the following sections of this article may show 

that in fact there is solid ground and even overwhelming evidence for the hypothesis/concept of a universal knowledge 

field. These considerations are based on the current descriptions of nature on the micro-level (spacetime building blocks 

such asstring and spin theories), quantum mechanical concepts (such as entanglement, non-locality and resonance), 

cosmological models on energy (zero point and negative energy) as well as holographic concepts of reality and other 

space/time modalities. The present review is partly based on texts and figures out of a set of earlier publications of the 

author  on information science, studies on brain function and consciousness as well as science philosophy (Meijer et al., 

2012-2018) 

In addition to these research fields, universal consciousness can be approached from transcendental human experience, 

including transpersonal  and  PSI phenomena and should be discussed against a meta-physical as well as informational 

backgrounds, also in relation to self-consciousness (see Table  1). 

 

The table below provides an overview of publications dealing with or otherwise related to concepts for universal 

consciousness, needless to say, without the pretention to be complete. The author respectfully awaits suggestions for 

relevant additional information (see note on page 25).  

 

 

Table 1: Relevant Literature Supporting Concepts of Universal Consciousness* 

Category/ Author/Year                        (Short) Title                                                                                                                                                                                            

======================================================================= 

Science Philosophy 

Baer, 2015.                             Unity Through an Event Oriented Worldview 

Beichler, 2012                        The Body Magnetic, Physical Source of Consciousness, The Paranormal and ……. 

Beichler, 2017                        Consciousness Manifesto. Physical origins of consciousness through evolution….. 

Blomquist, 1991.                    Integrated Theory of Intelligence, 

Brandenburg, Hardy, 2016  Entropic gravity in pre-spacetime & the ISS theory of a cosmic information field 

Carr, 2010                              Seeking a New Paradigma of Matter, Mind and Spirit 

Conrad M. 1997.                    Principle of Philosophical Relativity 

Conte E. 2010.                       On the possibility that we Think in a  Quantum Probabilistic Manner  

Combs, 2016                          Consciousness Studies- An Overview 

Dodig Cmkovic, 2007           Where come new ideas from? Do they emerge?  

Dolan, 2012                            Predictive Metaphysics: A Quantum Consciousness Model of the Physical Universe  

Eykman, 1998.                       Universal consciousness 

Gabora, 2002                        Amplifying Phenomenal Information: Toward a Fundamental Theory of Consc. 

Gin , 2016                               Fundamental Pattern and Consciousness 

Görnitz, 2012                         Quantum Theory as Universal Theory of Structures.  

Görnitz, 2016.                        A Century of Quantum Theory-Time for a Change in Thinking, v. Popular Belief…. 

Grandpierre , 2014.               Biologically organized quantum vacuum and the cosmic origin of cellular life 

Grandpierre et al., 2013.       Multidisciplinary Approach to Mind and Consciousness 
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Griffin, 2009                           Panexperientialism: How it Overcomes the Problem of Dualism and Materialism 

Hu and Wu, 2013                   The Relationship between human consciousness& Universal Consciousness 

Janew C, 2011                          How Consciousness Creates Reality 

Johansen, 2005                      The Philosophy Underlying Hadronic Mechanics and Chemistry  

Kauffman, 2009                     Towards a Post Reductionist Science: The Open University 

Kineman, 2017                       A Causal Framework for Integrating Contemporary and Vedic Holism 

King, 2013                               The Cosmology of Conscious Mental states 

Langan, 2017                           An Introduction to Mathematical Metaphysics 

Lehman B S, 2016                  Interaction between virtual environments, brain activity and Shuman resonance…. 

Maier, 2016                             Time and Consciousness 

Meijer, 2012.                          The information Universe: On the Missing Link in Concepts of …. 

Meijer, 2018                           Processes of Science and Art Modeled as a Holoflux of Information by Toroidal Geometry. 

Nelson, 2016                          The Living Universe. Cosmos as Organism 

Pal, 2016                                 Evidence for Universal Consciousness in Modern Physics 

Pereira et al., 2015:                Unity of Mind, Body and World 

Pereira et al, 2017                 Consciousness and Cosmos: Building an Ontological Framework 

Russel, 2008.                         From Science to God. The Mystery of Consciousness and the Meaning of Light 

Singh, 2016                             Metaphysics of the Universal Field of the Universe 

Stewart , 2006.                      The future evolution of consciousness 

Quantum Models 

Atmanspacher, 2011             Quantum Approaches to Consciousness 

Bourassa Thomson, 2006   A New Foundation of Physics 

Duncan, 2000                       The Quantum Universe: An information system perspective 

Espagnat, 1979                     The Quantum Theory and Reality 

Forshaw, 2016                      The Third State: Toward a Quantum Information Theory of Consciousness    

Hagelin, 1987                         Is Consciousness the Unified Field? A field theorist’s perspective 

Hameroff et al. 2014             Quantum effects in the understanding of consciousness  

Hameroff, Penrose,2013      Consciousness in the Universe, A Review of the “Orch OR” theory 

Henry, 2005                          The Mental Universe 

Hiley, 2012                             Process and the Implicate Order: Their Relevance to Quantum Theory and Mind 

Husain S, 2010.                     Universal Field of Quantum Consciousness:  nexus of classical and quantum  

Leifer and Pusey, 2017         Is a time symmetric interpretation of quantum theory possible without retrocausal…. 

Kozlowski, 2015                     Radiant Consciousness Updated 

Manousakis E, 2006             Founding Quantum theory on the basis of Consciousness 
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Meijer and Raggett, 2014     Quantum Physics in Consciousness Studies. 

Meijer, 2014                           The Extended Brain. Cyclic information flow in a quantum physical realm  

Meijer, Geesink  2018           Is the Fabric of Reality Guided by a Semi-Harmonic, Toroidal Background Field? 

    Meijer ,Geesink 2017             Consciousness in the Universe is Scale Invariant and Implies the Event Horizon Brain  
 

Persinger, Lavallee, 2012       The Σn=n concept and the quantitative support for the cerebral-holographic and…… …. 
  
Thomson, Bourassa, 2016    Secrets of the Aether. Unified Force, Dark Matter and Consciousness 

Vannini, 2008                        Quantum Models of Consciousness. 

Wolf, 1985                             The Quantum Physics of Consciousness: Towards a New Psychology 

Wu and Hu, 2004                Spin Mediated Consciousness Theory 

Weissman, Larson, 2017   The Quantum Paradigm and Challenging the Objectivity Assumption 

Physical Models                    

Amoroso R L, 2002               A Thousand Points of Light. The Emergence of Self-organization.  

Beck and Colli, 2003             Unity Consciousness. A Quantum mechanical Foundation 

Beichler, 2014.                      Modern Physics Phallacies: The Best Way not to Unify Physics 

Ellis, 2006                             Physics and the Real world 

Gough and Shacklett,1993  The Science of Connectiveness. Part 1,2, 3 Mapping Beyond Spacetime 

Grandpierre et al., 2013.     A Multidisciplinary Approach to Mind and Consciousness 

Grandpierre, 1996.              The Physics of  Collective Consciousness 

Grandpierre, 2014:              Does the Universe have a physical, biological or psychological Nature? 

Hu and Wu, 2013                 The Relationship Between Human Consciousness and Universal Consciousness 

Hajdukovic, 2014.                The Basis for a New Model of the Universe 

Kafatos, 2015                        Fundamental Mathematics of Consciousness 

Irwin, 2014.                          Language of reality: E 8 –Geometry based Quasicrystal Mathematics 

Lisi, 2010                              A Geometric Theory of Everything 

Marshall, 2010.                    Knowing the Mind of God: Seven theories of Everything 

Maurer, 2010.                      How unconditioned Consciousness, Infinite Information, Potential Energy and….  

Persinger et al, 2015            The Physical Basis to Consciousness: Implications of Convergent Quantifications 

Pribram, 2004                     Consciousness Reassessed 

Raggett, 2014.                       Consciousness, Biology and Fundamental Physics 

Scaruffi, 2014                        Consciousness is an Intrinsic Property of Matter 

Zero-Point Energy Models 

Caligiuri, 2015,                   Zero-Point Field, QED Coherence, Living Systems and Biophoton Emission 

Gin, 2016                            Fundamental Pattern and Consciousness 

Keppler, 2016                     On the Universal Mechanisms Underlying Conscious Systems and the Foundations…. 

http://www.scientificamerican.com/article.cfm?id=a-geometric-theory-of-everything
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Keppler,  2012.                   A conceptual framework for consciousness based on a Deep Understanding of Matter 

Lazlo, 2003                         The Connectivity Hypothesis. Foundations of integral science of quantum cosmos…. 

Laszlo, 2010                        Cosmic Symphony: A Deeper Look at Quantum Consciousness 

Laszlo, 2009                       In Defence of Intuition: Exploring the Physical Foundations of Apprehension 

Laslo, 2016                         Consciousness in the Cosmos. Part 1-3 

Rueda , 2005.                    Gravity and the Quantum Vacuum Inertia Hypothesis, 

Setterfield , 2007.              Reviewing the Zero Point Energy. 

Setterfield, 2002                 Exploring the vacuum 

Holographic Models 

Amoroso, 2015.                     Toward a Pragmatic Science of Mind 

Anjamroos et al., 2011.        The cellular Universe: A New  Cosmological Model Based on The Holographic principle 

Arendse, 2014.                     Conceptualizing  Reality. From Concept to  Object. 

Berkovitch, 2000                 A Comprehensive Explanation of Quantum Mechanics: Interactive Holography 

Bjerve, 2014.                        The Fractal- Holographic Universe 

Davies, 2007                        The Implications of a Holographic Universe for Quantum Information Science  

Dienes, 2012                         The Consciousness-Holomatrix, the Cornerstone of super-rmeta-theory 

Germine, 2007                    The Holographic Principle Theory of Mind 

Germine , 2002                   The Next Scientific Revolution: A new Theory of Mind, Evolution…..  

Haramein, Brown, 2016      Unified Physics and the Information Network of Awareness 

Haramein et al, 2017            The Unified Spacememory Network: from Cosmogenesis to Consciousness 

Klee, 2014.                            Language of Reality: E8-Geometry Based on Quasicrytal Mathematics 

Levin, 2011.                           Holographic Trans-disciplinary Framework of Consciousness: an Integrative Persp. 

Mitschell and Staretz, 2011  The Quantum Hologram and the Nature of Consciousness 

Rein G, 2017                          Mind as a Virtual Phase-conjugated Hologram 

Talbot M, 2006.                     The Holographic Universe: Does Objective Reality Exist? 

Neurological Models     

Bieberich, 2012.                    Introduction in the Fractality Principle of Consciousness and the Sentyon Postulate 

Grady, 2014.                          The Three Neurogenetic Phases of Human Consciousness.  

Hinterberger et al., 2015      Synchrony and Consciousness 

Kaivairanen, 2005.              Hiearchic Model Of Consciousness, from molecular Bose condensation to….  

Martin, 2013.                       Quantum Information Theory Applied to Unconscious and Consciousness 

Mays and Mays, 2012.         A Theory of Mind and Brain that Solves the “Hard Problem” of Consciousness 

Meijer and Geesink, 2017    Consciousness in the Universe is Scale Invariant and Implies the Event Horizon of …. 

Nunn, 2010                          Landscapes of Mentallity, Consciousness and Time 
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Nunn, 2015                          Mind, Consciousness and Time: integrated overview. 

Pereira, 2014                        Triple aspect monism: Physiological, Mental unconscious and Conscious aspect…  

Pereira et al, 2015                Cortical potentials and quantum-like waves in the generation of conscious episodes 

Pereira et al, 2018                Consciousness and Cosmos: Building an Ontological Framework 

Pitkänen M, 2015                What music could teach us about consciousness 

Pylkkänen, 2010:                 Implications of Bohmian Quantum Ontology for Psychopathology  

Schwartz et al., 2005           Quantum physics in Neuroscience and Psychology: A Neurophysical Model…….  

Tarlaci, Pregnolato, 2015      Quantum Neurophysics: From Non-living Matter to Quantum Neurobiology….  

Space-time Models   

Amoroso and Marin, 2002    Thousand points of Light. The emergence of Self-organization…..  

Amoroso, DiBiase, 2013.       Crossing the Psycho-Physical Bridge: Elucidating the Objective Character…..  

Carniello, 2013                       Minkowski Space& consciousness 

Carter, 2014 .                          Consciousness and perception of higher-dimensional quantum space-time. 

Christensen, 2017                  God is a Pocupine- Brain, Consciousness and Spacetime Physics 

Davies 2007,                           The implications of a Cosmological Information Bound for Complexity, Quantum…..   

Dolan, 2008                            The Inflaton Spacetime Model: Making Sense of the Standard Models of Particle…  

Elgin D. 1988.                         The Living Cosmos: A theory of continuous creation 

Grady, 2012                            Resonance and the Implicate Order. Are creativity and ceremony poles apart ? 

Hardy , 2015                           Non-local Processes & Entanglement as a Signature of a Cosmic Hyperdimension……  

Henry-Couannier, 2004        Negative Energy and Time reversal in Quantum Field Theory…..  

Kafatos, 2009.                        Cosmos and Quantum: Frontiers for the Future 

Messori, 2012                         A Cosmogonic Model of Human Consciousness: Part 1-4 

Nelson, 2018                          The Living Universe. Cosmos as Organism 

Poznanski et al, 2018             On Intrinsic Information Content of the Physical Mind in Quantized Space 

Ranzan, 2014                          The Case for a Cellular Universe. The Story of Omission in Modern Cosmology 

Roy and Kafatos, 2004.         Quantum Processes and Functional Geometry: New Perspectives in Brain Dynamics 

Sarfatti, 2011.                          Retrocausality and Signal Locality in Consciousness and Cosmology 

Shan, 2018                              Consciousness Is an Entity with Entangled States 

Smythies, 2014                      The Nature of Consciousness and its Relation to the Brain. 

Zizzi, 2000                              Emergent Consciousness: from the Early Universe to Our Mind 

Zizzi, 2006                              Consciousness and Logic in a Quantum-Computing Univers 
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Transpersonal Models   

Beauregard, 2014.                The Premordial Psyche 

Bernstein et al., 2011            Non-locality, Cognition and Cosmic Structures 

Bernstein. 2005                    What Science Says (So Far) about How and Why Intuition Works 

Caddy JF, 2012.                    Resonance and the implicate order. Are creativity and ceremony poles apart? 

Carminati et al., 2013.          An Hypothesis about Jung’s Collective Unconscious and Animal-assisted Therapy 

Dunne and Hahn, 2005       Consciousness, Information and Living Systems.  

Hinterberger et al, 2015       Synchronicity and consciousness 

Kastrup, 2015                           Consciousness, Filter Theory, Mind-Body, Neuroscience 

Martin F et al., 2013.             Quantum Information Theory Applied to Unconscious and Consciousness 

Pereira and Reddy, 2017      Near-death Cases Disintegrating Non-locality via Quantum-mediated Consciousness 

Reddy and Roy, 2018           Consciousness as an Inhibited Manifestation and Quantum Physics  

Tressoldi et al., 2010.           Extrasensory Perception Ans quantum Models of Cognition. 

Biological Evolution Models 

Bischof, 2000                      Field concepts and the emergence of holistic biophysics 

Bischof/Del Giudice,2013  Communication and emergence of collective behavior in living organisms. A quantum… 

Damiani , 2009                   Corrections to change fluctuations: quantum mind in biological evolution 

Davies, 2004.                      Quantum fluctuations and life.  

Manzelli, 2007.                    Bio-Quantum Physics. DNA/RNA as information energy catalyst in life systems  

Melkikh, Khrennikov, 2015  Non-trivial quantum and quantum-like effects in Bioystems, unsolved questions….  

Melkikh, Mahecha, 2018     On the Broader Sense of Life and Evolution. Its mechanisms, origin and probability…. 

Melkikh, 2018                      The Universe as a Super-organism 

Smart, 2008.                        Evo Devo Universe? A framework for speculations on cosmic culture  

 

*References for this table can be found in reference list 2 

 

 

The listed collective physical and cosmological aspects may provide a current overview for  an integral framework for the 

formulation for the architecture of reality. It is hoped that ultimately the obtained picture may be expressed in a kind of 

modality, tentatively called, a “Theory of Everything (TOE)”,  that obviously should be consistent with itself. Yet due to 

the intrinsic limitations of intelligence, even in the far future, such a TOE can probably never obtain the full status of a 

“final or ultimate theory”.  

 

In the following, a variety of phenomena, that provide evidence for the potential existence of a 

universal knowledge field and associated with current concepts on the phenomenon of consciousness, 

will be shortly treated, showing that, collectively, they point to a central position for a “cosmic 

cognition configuration”as a connective principle in the ongoing fabric of our Universe. 
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2. Universal Information Field in relation to Quantized Spacetime: a Deeper Look in the Fabric of 

Reality  

Relevant for the manifestation and function of a supposed general knowledge field or domain, is the physical mode by 

which knowledge can be transmitted and faithfully stored in a medium from which it can be retrieved and in particular 

the question at which level such an interactive process could take place. In fact this may bring us to the most basic level of 

the organization of nature, since it deals with the processing of subtle modalities of energy, not only at the macro-scale of 

the cosmos but also at the micro-scales of space/time as determined by matter/wave entities. The structure of space at 

quantum or sub-quantum scales is often conceived as a collection of disconnected elements in space (Fig.2) which 

cannot be fully distinguished by human observation. Using principles from quantum theory, special relativity, and 

general relativity, one can hypothesize the existence of a quantized space-time (expressed at the level of the Planck 

scales). This is to say, there is the possibility that space-time is not continuous, but rather a collection of irreducible 

structures that at the extreme micro-level contain basic information that provides the relation network for the fabric of 

reality. 

                     

               Figure 2: Quantization of Space-Time: From Planck scale to the whole observable universe 

This question returns us also to the previous centuries, in which a few monumental efforts were made to address this 

point: the metaphysics of Leibniz, Whitehead and, more recently, Penrose. Leibniz's, (1768),  best known 

contribution to metaphysics is his theory of monads, as put forward in Monadologie. According to Leibniz, monads are 

elementary particles with blurred perceptions of one another, and are the ultimate elements of the universe. The monads 

are "substantial forms of being" with the following properties: they are eternal, indecomposable, individual, subject to 

their own laws, un-interacting, and each reflecting the entire universe in a pre-established harmony (a historically 

important example of panpsychism). Monads are centers of force; substance is force, while space, matter, and motion are 

merely phenomenal. The ontological essence of a monad is its irreducible simplicity. Unlike atoms, monads possess no 

material or spatial character. They also differ from atoms by their complete mutual independence, so that interactions 

among monads are only apparent. Instead, by virtue of the principle of pre-established harmony, each monad follows a 

preprogrammed set of "instructions" peculiar to itself, so that a monad "knows" what to do at each moment. (These 

"instructions" may be seen as analogs of the scientific laws governing subatomic particles.) By virtue of these intrinsic 

instructions, each monad is like a little mirror of the universe. Monads need not be "small", e.g., each human being 

constitutes a monad. Monads are supposed to deal with the problem of interaction between mind and matter arising in 

the system of Descartes. 
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This raises the question if the information involved is quantized,  just like energy, matter and space/time, according to 

more recent work are supposed to constituted. Whitehead, (see Whitehead, 1961 and link) viewed the universe as 

being comprised not of things, but of events—as a process, (see also Hameroff, 2003). Although, as treated above, 

Leibniz had proposed a “quantized” reality, describing fundamental “monads” as the ultimate entities of reality, but 

Whitehead transformed monads into “actual occasions” occurring in a “basic field of proto-conscious experience”. 

Whitehead occasions are spatio-temporal quanta, each endowed—usually on a very low level—with mentalistic 

characteristics like “experience, subjective immediacy, appetition and prehension”. When observing, in our everyday life, 

an ever-increasing complexity of our environment, in this respect we may conclude that all the changes are not random, 

but occur with an orderliness and lawfulness. In addition, at any moment we experience a lure to actualize novel 

possibilities for the future. The flux of time is not conceivable as a continuation of a changeless world. Therefore,  it can 

be argued that there must be an actual source for these future possibilities, defined in terms of eternal objects which 

reflect the actual world. 

Whitehead viewed our high level mentality, consciousness, as being extrapolated (”emerging”) from temporal chains of 

occasions that permit primitive mentality to become intense, coherent and fully conscious. Whitehead proposed that 

consciousness was a series of “occasions” occurring in, and through, a “wider field of proto-conscious experience”. This 

raises the question of whether the fundamental level of spacetime geometry, the basement level of the universe, is in fact 

that wider field. Could proto-conscious entities—“qualia”—exist in such a fundamental spacetime geometry? Both 

Whitehead and the currenrt quantum approaches suggest that consciousness is a “stream” of discrete events, rather than 

a continuous state. Obviously we perceive our world as continuous rather than as discrete events but, for example, a 

movie appears continuous though it is in fact a sequence of frames. Whitehead “occasions” in a “wider field of proto-

conscious experience” may translate to Penrose “objective reductions” in pan-protopsychist fundamental spacetime 

geometry. Whitehead stated that creative experience has a tendency towards greater complexity, novelty, beauty and 

value through a desire to be in harmony with the ultimate in the nature of actual events. Life, as seen by Whitehead, 

might thus be seen as “wedding fact to value” 

Penrose, 2004b, in more recent work took an original approach to picture space-time by formulating the so called 

twistor theory (see later). The motivation and one of the initial aims of twistor theory was to provide an adequate 

formalism for the union of quantum theory and general relativity. Thereby twistor space was envisioned as the basic 

space so that light rays are the fundamental objects from which space-time is derived; discrete quantities such as spin are 

reflected in the discrete values obtained by contour integration; elegance and simplicity! The Twistor concept was later 

used by Witten, 2004, in reformulating string theory. While three of the four fundamental forces of nature - those 

operating on very small scales - are well accounted for by quantum theory, yet gravity is its Achilles heel. This force works 

on a much larger scale and quantum theory has been powerless so far to explain it. A number of  ingenious theories have 

been proposed to bridge this gap, many of which suggest that the very fabric of space-time bubbles up with random 

quantum fluctuations - a foam of wormholes and infinitesimal black holes. Such a foam is thought to have filled the 

universe during the big bang, dimpling space-time so that structures such as stars and galaxies could later take shape. All 

is waiting for an all explaining theory. A so called "theory of everything" is supposed to describe the workings of the 

universe at the most fundamental levels at the micro and macro-scales and thus would encompass our entire 

understanding of nature. It would also answer such enduring puzzles as what dark matter is, the reason that time flows in 

only one direction and how gravity works. Despite decades of scientific effort, progress has been relatively slow, in spite 

of the simultaneous development of advanced technology (Meijer, 2018). Nowadays, many physicists have confined 

themselves to developing "quantum gravity" theories,  that attempt to reconcile quantum mechanics with general 

relativity – one of the major  prerequisites for a theory of everything( see later).  

A concept of  Universal Consciousness, evidently, requires a connective principle with a physical basis that underlies 

the becoming, present state and ultimate stages of the fabric of reality (Laszlo, 2008). In the following, a short 

overview is provided on current concepts with regard to potential physical phenomena, as partially taken from 

Marshall, 2010 (with modifications), being supplemented by texts from the author in addition to many other sources. 

The listing of these various aspects does not exclude a mental aspect of reality as treated later, since the author favors a 

non-dual modality in which physical and mental aspects are regarded as diversity in unity. 

String theory 

This framework is probably the best known candidate for a theory of everything, and presently the most heavily studied. 

It suggests that the fundamental particles we observe are not actually particles at all, but can be pictured as tiny vibratory 

strings that only "look" like elementary particles in our modeling efforts since even our high resolution detection 
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instruments do not allow direct observation. The mathematics of string theory also rely, apart from our known four 

dimensions, on at least eight extra spatial dimensions, which humans cannot not experience directly. Many theorists find 

the string approach elegant and have proposed multiple variations on the basic theme. However, they have two major 

challenges. First, string theorists have so far struggled to make predictions that can be tested and thus string theory 

remains just that: a theory. Secondly, there are many variants of the theory. To resolve this, some physicists such as 

Witten, 2004 have proposed a more general framework: the so called M-theory, which unifies the various string 

theories available. But this has its own problems: for example, M-theory can describe any of 10500 universes. Some 

physicists argue that this implies that, although the theory may afford a basis for the description of gravity, the 

mathematical theory will likely remain un-testable. 

Loop Quantum Gravity 

Although it hasn't had the same media exposure, loop quantum gravity is so far the only real rival to string theory, and 

was formulated by Smolin, 2004 and Rovelli,2003. The basic idea is, like the string theory,  that space is not 

continuous, as we usually think, but is instead broken up into tiny chunks 10-35 meters across. These are then spin- 

connected providing the  links to make the space we experience. When these links are tangled up into braids and knots, 

they produce elementary particles. Loop quantum gravity has produced some tentative predictions of real-world effects, 

and has also may shed some light on the birth of the universe. But its proponents have so far also struggled to incorporate 

gravity into their theories. And as with string theory, a true experimental test is still some way off. 

Causal Dynamical Triangulations (CDT) 

Causal dynamical triangulations, , Ambjørn and Jurkiewicz, 2008, 2010, futher popularized by Markopoulou, 

2000 and Smolin, 2004 and later applied by Loll, 2012, looks pretty similar to loop quantum gravity at first glance. 

Just as loop quantum gravity breaks up space into tiny "building blocks", CDT assumes that space-time is split into tiny–

four-dimensional building blocks called pentachorons. The pentachorons can then be glued together to produce a large-

scale universe – which turns out to have three space dimensions and one time dimension, just as the real one does. Near 

the Planck scale, the structure of spacetime itself is constantly changing, due to quantum fluctuations. CDT theory uses a 

triangulation process which varies dynamically and follows deterministic rules, to map out how this can evolve into 

dimensional spaces similar to that of our universe. The results of researchers suggest that this may be  a proper way to 

model the early universe and describe its evolution.   

Quantum Gravity of Einstein 

This idea, that has been proposed by Reuter, 2012 takes a rather different track. Part of the problem with unifying 

gravity and quantum mechanics is what happens to gravity at small scales. (Markopoulou, 2000 and Smolin, 

2004). The closer two objects are to each other, the stronger the gravitational attraction between them; but gravity also 

acts on itself, and as a result, at very small distances starts a feedback loop. According to conventional theories the force 

should then become ridiculously strong – which means there's something wrong with the conventional theories. 

However, Reuter has come up with a way to generate a "fixed point": a distance below which gravity stops getting 

stronger. This could help solve the problem, and lead to a quantum theory of gravity. 

Quantum Gravity 

All the theories above assume that space and time exist, and then try to build up the rest of the universe. Quantum 

graphity – the brainchild of Markopoulou, 2004, tries to do away with them. When the universe formed in the big 

bang, Markopoulou says, there was no such thing as space as we know it. Instead, there was an abstract network of 

"nodes" of space, in which each node was connected to every other. Very soon afterwards, this network collapsed and 

some of the nodes broke away from each other, forming the large universe we see today. 

Internal Relativity 

Developed by Dreyer, 2012, internal relativity sets out to explain how general relativity could arise in a quantum world. 

Every particle in the universe has a property called "spin", which can be loosely thought of as what happens to the particle 

when it is rotated. Dreyer's model imagines a system of spins existing independently of matter and arranged randomly. 

When the system reaches a critical temperature, the spins align, forming an ordered pattern. Yet, anyone actually living 

in the system of spins will not see them, all they see are their effects, which as Dreyer has shown, will include space-time 
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and matter. He has also managed to derive Newtonian gravity from the model: however, general relativity has not yet 

emerged. 

The Fluctuon Model 

The USA scientist Conrad, 1993 ("The Fluctuon Model of Force, Life, and Computation",) developed a potential unified 

model of Quantum Physics and General Relativity, the "fluctuon model", according to which Physics is inherently biased 

towards self-organizing processes. He argued that life-like features stem from Quantum Physics and General Relativity 

themselves, and that life is therefore a relatively trivial consequence of the evolution of the universe. Fluctuons are self-

perpetrating chains of particle-antiparticle excitations that originate as uncertainty fluctuations of unmanifest vacuum 

fermions. Such chains may originate by transfer of momentum to an absorbing particle, in which case they must 

propagate until they give up momentum to a second particle. In this form, they share identity conditions with virtual 

bosons. Alternatively, in trapped form, they may act as transient absorbers. Mesons, mediating attractive interactions, 

can be interpreted as single step exchanges involving quark-antiquark pairs of zero spin that are confined to the 

neighborhood of the absorbers. The gravitational force, in this theory, is mediated by the supersea of all vacuum 

fermions. 

The E8 Theory 

The innovative young physicist Garrett Lisi, 2007, made headlines with a possible theory of everything. The discussion 

was triggered by a paper discussing E8, a complex eight-dimensional mathematical pattern with 248 points. Lisi showed 

that the various fundamental particles and forces known to physics could be placed on the points of the E8 pattern, and 

that many of their interactions then emerged naturally. 

 

The E8- model representation 

He found that E8 had twenty more symmetries than the standard model had particles, and concluded that they indicated 

particles yet to be discovered. This led to a greater symmetry: on the terrain of E8, general relativity and particle physics 

were no longer out of joi 

Twistor Theory 

In the late 1960s Roger Penrose, 2004b came up with a radically new way to develop a unified theory of physics. 

Instead of seeking to explain how particles move and interact within space and time, he proposed that space and time 

themselves are secondary constructs that emerge out of a deeper level of reality. Penrose’s original goal was to reconsider 

how quantum principles apply to space and time. Conventional wisdom held that spacetime geometry should fluctuate on 

quantum scales, altering how events relate to one another. But in that case, an event that was supposed to cause another 

may no longer do so, creating paradoxes such as those found in time-travel stories. Twistors are essentially complex 

objects,  and endowed with holomorphic and algebraic structure, sufficient to encode space-time points. In this sense 

twistor space can be considered more primitive than the space-time itself and indeed provides a background against 

which space-time could be meaningfully quantized. Twistor theory maps the geometric objects of conventional 3+1 

space-time (Minkowski space) into geometric objects in a 4- dimensional space with metric signature. In very general 

terms, twistor theory consists of the association of a complex space(twistor space) to a real space in a natural and useful 

way, and is based on the association of a complex twistor space C 3 (or sometimes a twistor space C4) to the space of light 

rays in space-time. In twistor theory, causal sequences are primary and do not fluctuate. In 2005, as mentioned above, 

the leading theoretical physicist Edward Witten, 2005 came up with a paper, which related string theory with twistor 

geometry, showing that in the twistor framework,  strings may not need 5- 6 extra dimensions in addition to the 4+1, that 

are generally assumed. 
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Cartoon of  the nested Twistor structure 

Asymptotic Safe Gravity 

Asymptotic safety  is a concept in quantum field theory which aims at finding a consistent and predictive quantum theory 

of the gravitational field. Its key ingredient is a nontrivial fixed point of the theory’s renormalization group flow which 

controls the behavior of the coupling constants in the ultraviolet (UV) regime and renders physical quantities safe from 

divergences. Although originally proposed by Weinberg, 1999, to find a theory of quantum gravity, the idea of a 

nontrivial fixed point providing a possible UV completion can be applied also to other field theories.The most promising 

similarities of this theory are with Causal Dynamical Triangulations, which shares the same general ideology and exhibits 

similar behaviour of the spectral dimension. Also there exist approaches such as group field theory that postulate that at 

the fundamental level, gravitational degrees of freedom are fields on an abstract group manifold. Spacetime emerges 

effectively when the theory goes through a second-order phase transition. 

Causal Sets 

The causal sets program is an approach to quantum gravity. Its founding principle is that spacetime is fundamentally 

discrete and that the spacetime events are related by a partial order. This partial order has the physical meaning of the 

causality relations between spacetime events. The program is based on a theorem  by Malament, 1977, that states that if 

there is a bijective map between two past and future distinguishing spacetimes that preserves their causal structure as 

conformal isomorphism. The conformal factor that is left undetermined is related to the volume of regions in the 

spacetime. This volume factor can be recovered by specifying a volume element for each spacetime point. The volume of a 

spacetime region could then be found by counting the number of points in that region. Causal sets was initiated by 

Sorkin, 1990 who continues to be the main proponent of the program. He has coined the slogan "Order + Number = 

Geometry" to characterize the above argument. The program provides a theory in which spacetime is fundamentally 

discrete while retaining local Lorentz invariance. 

Group Field Theory 

Group field theory is a theory of quantum gravity. The first group field theory has been proposed by Boulatov, 1992, for 

three dimensional quantum gravity, which is nothing but the topological BF theory, and then generalized to BF theory in 

four dimensions by Ooguri. 2009. The first four dimensional quantum gravity model has been formulated in group 

field theory by De Pietri, 2000, Freidel, 2005, and Krasnov and Rovelli, 2009. It is closely related to 

background independent quantum gravity approaches such as loop quantum gravity and spin foam and causal dynamical 

triangulation. A group field theory is, technically speaking, a quantum field theory living on a Lie group, whose Feynman 

diagrams correspond to spin foams and simplicial manifolds (depending on the representation of the fields). Thus, its 

partition function defines a non-perturbative sum over all simplicial topologies and geometries, giving a path integral 

formulation of quantum spacetime. 

 

 

The Expanding Spacetime Theory 

 

The EST theory by C. Johan Masreliez, 20o6,  may provide straightforward explanations to many up till now 

unsolvable mysteries. It is based on the fundamental insight that no absolute scale can exist in the universe. The theory 

describes a universe that looks and behaves just like the cosmos we observe. The cosmic drag effect predicted by the 

theory is a physical phenomenon that soon may be confirmed by direct observations in the solar system. The scale 

expansion implies that time progresses in discrete increments. This expansion mode might create high frequency 

oscillations in the metrics of spacetime, which when modeled in General Relativity describe the quantum world. In this 

way the cosmological expansion becomes the dominant force in the universe that effects everything from the very large 

cosmological scale down to the quantum scale of atoms. The expansion causes time to progress and is the eternal 
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cosmological energy source. Thus, the cosmological expansion is much more than just an interesting feature of the 

universe. The scale expansion lies at the very core of our existence. It permeates everything and everybody; it is the 

progression of time and is the eternal life force. 

 

 

Emergent /Induced Gravity 

Induced gravity (or emergent gravity) is an idea in quantum gravity that space-time background emerges as a mean 

field approximation of underlying microscopic degrees of freedom, similar to the fluid mechanics approximation of 

Bose–Einstein condensates. The concept was originally proposed by Andrei Sakharov, 1967. Sakharov observed that 

many condensed matter systems give rise to emergent phenomena which are identical to general relativity. For example, 

crystal defects can look like curvature and torsion in an Einstein-Cartan spacetime. This allows one to create a theory of 

gravity with torsion from a World Crystal model of spacetime in which the lattice spacing is of the order of a Planck 

length. Sakharov's idea was to start with an arbitrary background pseudo-Riemannian manifold (in modern treatments, 

possibly with torsion) and introduce quantum fields (matter) on it but not introduce any gravitational dynamics 

explicitly. This gives rise to an effective action which to one-loop order contains the Einstein-Hilbert action with a 

cosmological constant. In other words, general relativity arises as an emergent property of matter fields and is not put in 

by hand. On the other hand, such models typically predict huge cosmological constants. 

Entropic Gravity 

Entropic gravity is a hypothesis in modern physics that describes gravity as an entropic force; not a fundamental 

interaction mediated by a quantum field theory and a gauge particle (like photons for the electromagnetic force, and 

gluons for the strong nuclear force), but a probabilistic consequence of physical systems tendency to increase their 

entropy. The proposal of Eric Verlinde, 2011 has sparked a new line of research into thermodynamic properties of 

gravity. It argues that gravity is a consequence of the "information associated with the positions of material bodies" and 

that gravity is a compensatory reaction on the displacement of information. This model combines the thermodynamic 

approach to gravity with Gerardus 't Hooft's, 2001 holographic principle. It implies that gravity is not a fundamental 

interaction, but an emergent phenomenon which arises from the statistical behavior of microscopic degrees of freedom 

encoded on a holographic screen (see next session).  

 

Zero-point Energy Field  

 

Quantum mechanics predicts the existence of what are usually called ''zero-point'' energies, where ''zero-point'' refers to 

the energy of the system at temperature T=0, or the lowest quantized energy level of a quantum mechanical system.  

Zero-point energy is the energy that remains when all other energy is removed from a system and can be seen as an 

expression of quantum mechanical uncertainty in the form of permanent oscillations. A harmonic oscillator is a useful 

conceptual tool in physics.    Zero-point energy was experimentally demonstrated with the so called Casimir Effect, a 

unique attractive quantum force between closely-spaced metal plates. The Casimir effect or force was shown to be due to 

radiation pressure from the background electromagnetic zero-point energy which has become unbalanced due to the 

presence of the plates, and which results in the plates being pushed together.  

The density of this energy depends critically on where in frequency the zero-point fluctuations reaches its limits. Since 

space itself is thought to break up into a kind of quantum foam at a tiny distance scale called the Planck scale (10-33 cm), 

it is argued that the zero point fluctuations must cease at a corresponding Planck frequency (1043 Hz). Zero-point energy 

has the desired property of driving an accelerated expansion, and thus having the requisite properties of dark energy, but 

to an absurdly greater degree than required, i.e. 120 orders of magnitude. Work by Beck  and Mackey, 2007 at McGill 

University may have resolved the 120 order of magnitude problem. In that case dark energy is nothing other than zero-

point energy. They propose that a phase transition occurs so that zero-point photons below a frequency of about 1.7 THz 

are gravitationally active whereas above that they are not. If this is the case, then the dark energy problem is solved: dark 

energy is the low frequency gravitationally active component of zero-point energy.  

Stochastic Electrodynamics 

The information carrier of choice in nature is not the electron but the photon (being particle and wave simultaneously). 

Photons can have very different energies (vibration frequency), they can be in different spin states (kind of spinning 

motion) that can occur in various rotation axis, they can be polarized (various vibration directions) and they have 

momentum (speed and direction of movement). The number of variations in the above-mentioned combination of 
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properties is very large. One could call the entangled properties of each photon a kind of particle information (Zeilinger, 

2003). It is of interest that attractive forces between photons perse, may lead to polarization entangled photon pairs and 

solitons as a sort of quantum matter (Firstenberg et al, 2013). A physical theory that follows this concept is stochastic 

electrodynamics (SED), which was established in the 1960s and 1970s . SED is based on the conception that the vacuum 

is filled with a real, all-pervasive stochastic radiation field, which can be pictured as an infinite sea of light and an ocean 

of pure energy. Since then, SED has been continuously advanced by a small circle of physicists. After a phase of 

stagnation, new ideas and concepts were formed and the field regained momentum in recent years. Important progress 

was achieved by De la Peña and Cetto (2001; 2006) who enhanced the theoretical framework and consolidated the 

foundations of SED, by Cavalleri  collaborators (2010) who introduced SED with spin, In addition to these works 

there is also a very interesting SED-based approach to inertia and gravity, elaborated by Rueda and Haisch (Rueda and 

Haisch 1998; 2005).  

                               

Fig. 9: Characteristics of the Zero-point Energy Field. Left: The universal, all pervading "zero energy field" as a vacuum with 

fluctuations of quantum waves or particle/antiparticles (insets right). Through superposition and photon polarization) information 

storage is possible. Two plates at a very narrow distance (left below) show attraction since the virtual particles outside can exert more 

pressure than the spatially  expelled particles inside (the so called Casimir effect that demonstrated the universal presence of zero 

point energy). The anti-particles travel in a reversed time mode 

Amplituhedron  

 

An amplituhedron is a geometric structure that enables simplified calculation of particle interactions in some quantum 

field theories. Amplituhedron theory, proposed by Arkani-Hamed et al., 2013 challenges the notion that space-

time locality and unitarity are necessary components of a model of particle interactions. Instead, they are treated as 

properties that emerge from an underlying phenomenon, possibly beyond the Planck scale. The abovementioned twistor 

approach simplifies calculations of particle interactions. In a perturbative approach to quantum field theory, such 

interactions may require the calculation of hundreds of Feynman diagrams. In contrast, twistor theory provides an 

approach in which scattering amplitudes can be computed in a way that yields much simpler expressions. Calculations 

can be done without assuming the quantum mechanical properties of locality and unitarity. In amplituhedron theory, 

locality and unitarity arise as a direct consequence of positivity. It’s possible the amplituhedron contains the answer to 

quantum gravity, finally unifying the four fundamental forces of physics, the final geometric shape is to be established. 

This domain outside known space-time could be constituted by a spin-liquid network (Levin and Wen, 2004), 

pictured as a geometry of relations coined as the Amplituhedron, treated above (Arkani-Hamid et al, 2013, Merali, 

2017).   
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Cartoon of a amplituhedron structure 

 

String-liquid Network Beyond the Planck Scale 

There is recent evidence that a domain outside known space-time could be constituted by a spin-liquid network (Levin 

and Wen, 2004), later pictured as a geometry of relations coined as the above treated amplituhedron (Arkani-Hamid 

et al, 2013, Merali, 2017). This underlying domain, contains information expressed in mathematical and geometric 

wave relations and can be inferred from a mathematical operation through transformation into twistor space. By some 

this is called a frequency domain, that could function as a source of Bohmian pilot waves (Geesink and Meijer, 2018 

c). Such a pilot wave- frequency domain could contain a primordial recipe for the representation of neg-entropic 

information that may have led to the constitution of first life and also as proper information space for the maintenance of 

present life .  

          

               Figure. 10: Summary of theories approaching the construction of space time and fabric of reality    
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Experimental support for a deeper information dimension beyond local space-time was found by Megedish et al., 

2013, demonstrating that if one photon belonging to a pair of entangled photons is destroyed, entanglement between a 

newly created photon with similar features and the no longer existing photon can be detected, while these two photons 

never co-existed, indicative for an information domain beyond our local 3D- space time in which information of the 

destroyed photon is somehow stored. Thus material  particles in general should be seen as excitations of an underlying 

non-material matrix that behave as vortices or perhaps as tori in a 4-D setting, also producing quasi-particles such as 

polarons/solitons (Meijer and Geesink, 2018). A deeper (geometric)  information domain was also implied in ”Our 

Mathematical Universe” by Tegmark, 2008 (discussed by Butterfield, 2014).  

Cyclic  models of the Universe  

Gott,1998, Steinhart, 2007 and Penrose,2010,  and many other scientist, have theorized on cyclic (rebound) 

models of the Universe. If our universe, in the far future, comes at its end in a big crunch it will undergo a new start 

through a renewed inflation (Fig. 11, inset left above). These can also be interpreted to mean that our own 

reconstructed Big Bang, that is often seen as the real start of the present cosmos, was rather a reflection of 

information transfer from a previous version of our Universe (see Fig. 11). Each cosmic cycle, consequently, would 

not encompass identical information, rather each rebirth may contain novel information, leading to an ever growing 

complexity and intelligence of cosmic life ( Meijer,2013a, 2015 , see also Fig.1).Related to these theories, some 

assume that advanced forms of intelligence will collect and compress all available relevant information of biological 

and also hybrid forms of life and thereby may be able to simulate the complete history of mankind (Barrow and 

Tippler, 1986, Tippler, 1995).  In this respect it is speculated that our descendents will master the physics of black 

holes or wormholes, seen as giant portals to other universes. These giant cosmological structure could be manipulated 

to pass the required information as a recipe for the birth of a new version of our universe (an engineered Big Bang, 

see Vaas, 2006. All this, bears a clear relation with the various modalities of  the so called Anthropic principle 

(Barrow and Tippler, 1986), stating that the universe is physically fine tuned in order to, in some stage, produce 

intelligent life  such  as humanity (treated later). 
 

                        

Fig. 11: The sequential epochs in the evolution of our universe, also depicting the very far future of a "living" 

Universe (see black box), in a cyclic time model (top left) in which the universe takes care of its own 

reproduction (after Kurzweil  ,2005) 
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3.  Universal Information Field in Relation to the Implicate and Explicate Order 

A key motivation for Bohm, 1980, 1993, in proposing a new notion of order was the well-known incompatibility of 

quantum theory with relativity theory. The Pilot Wave theory is one of several interpretations of quantum mechanics. It 

uses the same mathematics as other interpretations of quantum mechanics; consequently, it is also supported by the 

current experimental evidence to the same extent as the other interpretations. The Pilot Wave theory is in fact a hidden 

variable theory. The positions and momenta of the particles are considered to be the hidden variables. However, the 

observer not only does not know the precise value of these variables, but more importantly, cannot know them precisely 

because any measurement disturbs them – as stipulated by the Heisenberg uncertainty principle. A collection of particles 

has an associated matter wave, which evolves according to the Schrödinger Equation. Each particle follows a 

deterministic trajectory, which is guided by the wave function; collectively, the density of the particles conforms to the 

magnitude of the wave function. The theory brings to light non-locality that is implicit in the non-relativistic formulation 

of quantum mechanics and uses it to satisfy Bell's theorem. Interestingly, these nonlocal effects are compatible with no-

communication theorem, which prevents us from using them for faster-than-light communication. 

Implicate order and explicate order are concepts coined by David Bohm to describe two different frameworks for 

understanding the same phenomenon or aspect of reality. The implicate order, also referred to as the "enfolded" order, is 

seen as a deeper and more fundamental order of reality. In contrast, the explicate or "unfolded" order include the 

abstractions that humans normally perceive. (Bohm, 1980). In analogy to Whitehead's notion of actual occasions, 

Bohm considered the notion of moment–a moment being a not entirely localizable event, with events being allowed to 

overlap  and being connected in an over-all implicate order: Bohm proposed that each moment of time is a projection 

from the total implicate order. Central to Bohm's schema are correlations between observables of entities which seem 

separated by great distances in the explicate order, but are manifestations of the implicate order. Within quantum theory 

there is entanglement of such objects.  

The implicate order represents the proposal of a general metaphysical concept in terms of which it is claimed that matter 

and consciousness might both be understood, in the sense that it is proposed that both matter and consciousness: (i) 

enfold the structure of the whole within each region, and (ii) involve continuous processes of enfoldment and 

unfoldment. For example, in the case of matter, entities such as atoms may represent continuous enfoldment and 

unfoldment which manifests as a relatively stable and autonomous entity that can be observed to follow a relatively well-

defined path in space-time. In the case of consciousness, Bohm pointed toward evidence presented by Karl Pribram that 

memories may be enfolded within every region of the brain rather than being localized (for example in particular regions 

of the brain, cells, or atoms). Bohm also used the term unfoldment to characterise processes in which the explicate order 

becomes relevant (or "relevated"). Bohm likens unfoldment also to the decoding of a television signal to produce a 

sensible image on a screen. The signal, screen, and television electronics in this analogy represent the implicate order 

whilst the image produced represents the explicate order. As an analogy, Bohm considered a pattern produced by making 

small cuts in a folded piece of paper and then, literally, unfolding it. Widely separated elements of the pattern are, in 

actuality, produced by the same original cut in the folded piece of paper. Here the cuts in the folded paper represent the 

implicate order and the unfolded pattern represents the explicate order. 

Bohm employed the hologram as a means of characterizing implicate order, noting that each subdivided region of the 

hologram, intrinsically contains the information for the whole three-dimensional image, which can be viewed from a 

range of perspectives. That is, each region contains a whole and undivided image. According to Bohm, a vivid image of 

the whole is afforded by vortex structures in a flowing stream. Thus, according to Bohm’s view, the whole is in continuous 

flux, and hence is referred to as the holomovement (movement of the whole). According to Bohm, the implicate order 

represents the universal, holographic subtext of reality, which unfolds in every moment to produce the explicate order 

that we all observe. From a human perspective Germinario (2004) has equated the implicate order with the 

unconscious process, and the explicate order with conscious process. The principle of synchronicity, the instantaneous 

connection of people and events beyond the senses, has been equated with the quantum-physical principle of non-locality 

(Combs and Holland, 1990) that has been proposed to be the fundamental mechanism of any conscious process (see 

Germine, 1991).  Several authors have completed the pilot-wave theory by including a so called back-reaction, meaning 

that the guided structures in the explicate order transfer the particular information involved back to the knowledge 

domain (Holland, 1996, Sutherland,2006, Sarfatti, 2015). This may imply that the pilot wave domain is dynamic 

and ever changing, and  thereby the guiding process is never fully deterministic. 
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The present author, in collaboration with the mineral nano-technologist Ir. Hans Geesink, found consistent evidence for 

a semi-harmonic background field in our world, revealing a set of EM field frequency bands, coined the GM biophysical 

scale  principle. This phenomenon was detected in both animate and inanimate systems, and may reflect part of the 

electrodynamics of Bohm’s implicate order and/ or zero-point energy quantum fluctuations, (Meijer and Geesink, 

2018, Geesink and Meijer 2018, a, b, and c.), The history of the discovery of the generalized music (GM)-scale  was 

highlighted in relation to the areas of bio-field research and quantum biology. The central message is that nature may be 

guided by a discrete pattern of electromagnetic frequencies, as expressed in photon/electron (polariton) and 

phonon/electron (polaron or soliton) activities. This guiding seems to be  based upon a physical coherence principle that 

is coupled to entanglement. It acts in a local and non-local way, and is embedded in a toroidal geometry. Among others, 

the authors performed meta-analysis studies on biomedical, cancer and neurological literature, revealing the discrete 

EMF frequency pattern in a consistent manner. The novel biophysical principle exhibits a mathematical background and 

was also applied to brain function (consciousness research) and 3-dimensional protein folding in integrates cells. A very 

similar pattern of such as energy/frequency distributions were detected  in entanglement (EPR) experiments, frequencies 

of the currently known elementary particles in the standard model as well as in frequency patterns of spectral energy 

gaps that promote superconductive properties. The latter aspect provided an interesting bridge between life systems and 

pure physical phenomena.  

 

 
Music frequencies, brain and torus geometry 

 

4. Universal  Information Field in relation to Entanglement/Non-Locality in QM and Cosmology  

When we extend the superposition principle to more than a single object or property, we arrive at the notion of quantum 

entanglement. By this we mean a non-classical correlation, an un-separable connection between two objects or 

properties. Amazingly, once established, this quantum connection may theoretically persist over long distances and 

times, unless it is perturbed by external interactions and measurements. 

The example of polarization-entangled photon-pairs shall illustrate the idea: when photons are sent onto a properly 

chosen nonlinear crystal, each of them can be converted with a certain probability into two photons of lower energy. The 

polarizations of the two photons is then quantum correlated, i.e., entangled, in the following sense: none of the two 

emerging photons has a well-defined polarization before it is measured, but when the two quanta of light are 

polarization-entangled, we can predict in advance and with certainty that the polarization of both will always be 

orthogonal to each other. If the first photon is horizontally polarized, the partner quantum will be detected in a vertical 

orientation, denoted and vice versa. The essence of quantum entanglement lies in the fact that nature no longer allows us 

to describe one particle without the other. Their individual polarization is not defined until we do a definite 

measurement. Each individual recording will find a random orientation for each individual photon, but if we compare the 

properties of paired quanta, they will always be perfectly correlated.  

Quantum entanglement has been demonstrated for photons, but also for superconducting circuits, nuclear spins in small 

molecules, spin noise in atomic ensembles, trapped ions, and other systems [see references in Nielsen and Chuang 

(2011). All these proof-of-principle demonstration experiments were, again, performed under strictly controlled 

environmental conditions, often including ultrahigh vacuum and ultralow temperatures, i.e., conditions that are 

seemingly incompatible with living organisms. Yet, the recent developments in quantum biology, clearly show that 

quantum processes can occur also in warm and wet conditions of life organisms.   Interestingly, entanglement may also 

be mediated by the exchange of light and (bio)photons. Such a  transmission can be amazingly robust, as shown by the 

successful quantum teleportation of atomic spin properties from one room temperature atomic ensemble to another, over 

macroscopic distances through air (Sherson et al., 2006). Electromagnetic radiation might thus be an important 

coherence mediator, if entanglement should be relevant in life. Quantum correlations are of particular interest for new 

information processing schemes (see references in Bouwmeester et al. (2000); Nielsen and Chuang (2011). 
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Quantum entanglement is a physical phenomenon that occurs when pairs or groups of particles are generated or 

interact in ways such that the quantum state of each particle cannot be described independently—instead, a quantum 

state may be given for the system as a whole. 

 

       Wave/particle duality 

Measurements of physical properties such as position, momentum, spin, polarization, etc. performed on entangled 

particles are found to be appropriately correlated. For example, if a pair of particles is generated in such a way that their 

total spin is known to be zero, and one particle is found to have clockwise spin on a certain axis, then the spin of the other 

particle, measured on the same axis, will be found to be counterclockwise; because of the nature of quantum 

measurement. However, this behavior gives rise to paradoxical effects: any measurement of a property of a particle can 

be seen as acting on that particle (e.g. by collapsing a number of superposed states); and in the case of entangled 

particles, such action must be on the entangled system as a whole. It thus appears that one particle of an entangled pair 

"knows" what measurement has been performed on the other, and with what outcome, even though there is no known 

means for such information to be communicated between the particles, which at the time of measurement may be 

separated by arbitrarily large distances.  

A possible resolution to the paradox might be to assume that the state of the particles contains some hidden variables, 

whose values effectively determine, right from the moment of separation, what the outcomes of the spin measurements 

are going to be. This would mean that each particle carries all the required information with it, and nothing needs to be 

transmitted from one particle to the other at the time of measurement. It was originally believed by Einstein and others 

that this was the only way out, and therefore that the accepted quantum mechanical description (with a random 

measurement outcome) must be incomplete. The hidden variables theory fails, however, when we consider 

measurements of the spin of entangled particles along different axes (for example, along any of three axes which make 

angles of 120 degrees). If a large number of pairs of such measurements are made (on a large number of pairs of 

entangled particles), then statistically, if the local realist or hidden variables view were correct, the results would always 

satisfy Bell's inequality. A number of experiments have shown in practice that Bell's inequality is not satisfied. However, 

all experiments have loopholes problem. When measurements of the entangled particles are made in 

moving relativistic reference frames, in which each measurement (in its own relativistic time frame) occurs before the 

other, the measurement results remain correlated.  

In a 2013 experiment (by Megedish et al., 2013), entanglement swapping has been used to create entanglement 

between photons that never coexisted in time, thus demonstrating that "the nonlocality of quantum mechanics, as 

manifested by entanglement, does not apply only to particles with space-like separation, but also to particles with time-

like [i.e., temporal] separation". In August 2014, researcher Lemos and team, 2014 were able to "take pictures" of 

objects using photons that have not interacted with the subjects, but were entangled with photons that did interact with 

such objects. Therefore, physicists  concluded that time may be an emergent phenomenon: that it is a side effect of 

quantum entanglement. The Wheeler–DeWitt equation that combines general relativity and quantum mechanics – by 

leaving out time altogether – was introduced in the 1960s and it was taken up again in 1983, when the theorists  

Page and  Wootters made a solution based on the quantum phenomenon of entanglement. Page and Wootters, 1983, 

argued that entanglement can be used to measure time. Moreva and Genovese, 2013 performed the first 

experimental test of Page and Wootters' ideas. Their result has been interpreted to confirm that time is an emergent 

phenomenon for internal observers but absent for external observers of the universe.  

Quantum entanglement is an area of extremely active research by the physics community, and its effects have been 

demonstrated experimentally with photons, electrons, molecules the size of buckyballs, and even small 

diamonds. Research is also focused on the utilization of entanglement effects in communication and computation. 

Physicist Seth Lloyd said that quantum uncertainty gives rise to entanglement, the putative source of the arrow of time. 

According to Lloyd; "The arrow of time is an arrow of increasing correlations." Yet, theoretical physicist Van 

Raamsdonk, 2009 suspects that entanglement and spacetime are actually linked. In 2009, he calculated that space 

without entanglement couldn’t hold itself together. He wrote a paper asserting that quantum entanglement is the needle 

that stitches together the cosmic spacetime tapestry. Multiple journals rejected his paper, but the idea that entanglement 

https://en.wikipedia.org/wiki/Spin_(physics)
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shapes spacetime has become one of the hottest trends in physics today. Preskill, 2012, stated earlier that “Everything 

points in a really compelling way to space being emergent from deep underlying physics that has to do with 

entanglement.  

                    

Figure 12: The concept of wormholes as quantum connecting elements of entangled objects (left) and 

between parallel universe (right) 

In 2012, another interesting paper presented a paradox about entangled particles inside and outside a black hole. Less 

than a year later, two experts in the field proposed a radical resolution: Those entangled particles are connected by 

wormholes being spacetime tunnels  that were already imagined by Einstein. If that proposal is correct, then 

entanglement isn’t the spooky long-distance link that Einstein thought it was — it’s an actual bridge linking distant points 

in space. Within the last few years, physicists in seemingly unrelated specialties have converged on this confluence of 

entanglement, space and wormholes. Scientists who once focused on building error-resistant quantum computers are 

now pondering whether the universe itself is a vast quantum computer that safely encodes spacetime in an elaborate web 

of entanglement. Physicists have high hopes for where this entanglement-spacetime connection will lead them. General 

relativity brilliantly describes how spacetime works; this new research may reveal where spacetime comes from and what 

it looks like at the small scales governed by quantum mechanics. Entanglement could be the secret ingredient that unifies 

these supposedly incompatible views into a theory of quantum gravity, enabling physicists to understand conditions 

inside black holes and in the very first moments after the Big Bang (Fig. 12). 

Holograms and physical content 

Van Raamsdonk’s, 2009 insight was rooted in the math of the holographic principle, the idea that the boundary 

enclosing a volume of space can contain all the information about what’s inside. If the holographic principle applied to 

everyday life, then a nosy employee could perfectly reconstruct the inside of a coworker’s office cubicle — piles of papers, 

family photos, dust bunnies in the corner, even files on the computer’s hard drive — just by looking at the cubicle’s outer 

walls. It’s a counterintuitive idea, considering walls have two dimensions and a cubicle’s interior has three. But in 1997, 

Juan Maldacena, a string theorist then at Harvard, perceived an intriguing example of what the holographic principle 

could reveal about the universe  . He started with a, so called, anti-de Sitter space, which resembles the universe’s gravity-

dominated spacetime but also has some strange attributes. It is curved in such a way that a flash of light emitted at any 

location eventually returns to where it started. And while the universe is expanding, anti-de Sitter space neither stretches 

nor contracts. Because of these features, a chunk of anti-de Sitter spacetime with four dimensions (three spatial, one 

time) can be surrounded by a three-dimensional boundary. Maldacena considered a cylinder of anti-de Sitter spacetime. 

Each horizontal slice of the cylinder represented the state of its space at a given moment, while the cylinder’s vertical 

dimension represented time. Maldacena surrounded his cylinder with a boundary for the hologram. However, the 

boundary “label,” observed the rules of quantum mechanics, with no gravity, whereas gravity described the of the objects 

of tge space inside. Maldacena showed, though, that the quantum interactions on the boundary perfectly described the 

anti-de Sitter space it enclosed. Maldacena than added entanglement to the holographic equation in 2001. He considered 

the space within two black holes. Then he created the equivalent of a tin can telephone by connecting the black holes with 

a wormhole — a tunnel through spacetime first proposed by Einstein and Nathan Rosen in 1935. Maldacena looked 

for a way to create the equivalent of that spacetime connection and he realized, that it was provided by entanglement. 

Maldacena, 1997 demonstrated that by the distant entangling particles, he could perfectly describe the wormhole 
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connection in the language of quantum mechanics. In the context of the holographic principle, entanglement may be 

equivalent to physically tying chunks of spacetime together (Fig. 12) 

Inspired by this entanglement-spacetime link, Van Raamsdonk wondered just how large a role entanglement might play 

in shaping spacetime. He considered an empty disk of anti-de Sitter space. But he knew that because of quantum 

mechanics, empty space is never truly empty. It is filled with pairs of particles that blink in and out of existence. And 

those fleeting particles are entangled. So Van Raamsdonk, 2009, then mathematically severed the quantum 

entanglement between particles on one half of the holographic screen and those on the other. He discovered that the 

corresponding disk of anti-de Sitter space started to split in half. It was as if the entangled particles were hooks that kept 

the canvas of space and time in place; without them, spacetime pulled itself apart. It led him to suggest that the origin of 

having space at all, is having this entanglement. Entanglement may represent gravity's long-distance connection 

In the 1970s, theoretical physicist Hawking, 1974 showed that pairs of entangled particles — the same kinds Van 

Raamsdonk later analyzed on his quantum boundary — can get split up at the event horizon. One falls into the black hole, 

and the other escapes as what’s known as Hawking radiation. The process gradually depletes the mass of a black hole, 

ultimately leading to its demise. But if black holes disappear, then so would the record of everything that ever fell inside. 

However, quantum theory clearly maintains that information cannot be destroyed. By the 1990s several theoretical 

physicists, including Stanford’s Susskind, 2008 had proposed resolutions of the issue. Sure, they said, matter and 

energy fall into a black hole. But from the perspective of an outside observer, that stuff never quite makes it past the event 

horizon; it rather is collected on the edge. As a result, the event horizon becomes a holographic boundary containing all 

the information about the space inside the black hole (Fig. 13). Eventually, as the black hole shrivels away, that 

information will leak out as Hawking radiation. In principle, the observer could collect the radiation and piece together 

information about the black hole’s interior. 

                       

Figure 13: The holographic representation of the Universe with numerous galaxies, with its macro- en micro-

components  projected on a holographic screen, as an event horizon. The so called big bang from nothing may 

rather be a rebounce from a previous version of our universe.  

 

Polchinski, 2012 group claimed something was wrong with that picture. For an observer to assemble the puzzle of 

what’s inside a black hole, all the individual puzzle pieces — the particles of Hawking radiation — would have to be 

entangled with each other. But each Hawking particle also has to be entangled with its original partner that fell into the 
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black hole, yet the mechanism of this connection remained unclear.  Susskind had spent years trying to show that 

information wasn’t lost inside a black hole. Maldacena, now at the Institute for Advanced Study in Princeton, N.J 

wondered whether wormholes could resolve the problem. In 2013, Maldacena and Susskind argued that a wormhole 

— technically, an Einstein-Rosen bridge, or ER — is the spacetime equivalent of quantum entanglement. That means that 

every particle of Hawking radiation, no matter how far away it is from where it started, is directly connected to a black 

hole’s interior via a shortcut through spacetime. “Through the wormhole, the distant stuff is not so distant,” Susskind 

says. Susskind and Maldacena admit they have more work to do to prove the equivalence of wormholes and 

entanglement. But many physicists agree that the spacetime inside a black hole owes its existence to entanglement with 

radiation outside. That’s a major insight, Preskill says, because it also implies that the entire universe’s spacetime fabric, 

including the patch on which we reside, is a product of  this “quantum spookiness”. 

The concept of a cosmic computer  

It’s one thing to say the universe constructs spacetime through entanglement; it’s another to show how the universe does 

it. Preskill, 2012 and colleagues have come to view the cosmos as a colossal quantum computer. For two decades 

scientists have worked on building quantum computers that use information encoded in entangled entities, such as 

photons or tiny circuits, to solve problems intractable on traditional computers, such as factoring large numbers. 

Preskill’s team is using his knowledge to predict how particular features inside an object would be depicted on the 

entanglement-filled screen.  

Quantum computers work by exploiting components that are in superposition states as data carriers — they can 

essentially be 0’s and 1’s at the same time. But superposition states are very fragile. Too much heat, for example, can 

destroy the state and all the quantum information it carries.These information losses, which Preskill compares to having 

pages torn out of a book, seem inevitable. But physicists responded by creating a protocol called quantum error 

correction. Instead of relying on one particle to store a quantum bit, scientists spread the data among multiple entangled 

particles. A book written in the language of quantum error correction would be full of gibberish, Preskill says, but its 

entire contents could be reconstructed even if half the pages were missing 

Spooky entanglement 

The polarizations of entangled photons are initially uncertain — in essence they are horizontal and vertical 

simultaneously. But once the light blue person measures her photon and sees it is vertically polarized, the fate of the dark 

blue person’s photon is set: When measured, it will be horizontally polarized. Quantum error correction has attracted a 

lot of attention in recent years, but now Preskill and his colleagues suspect that nature came up with it first. Preskill’s 

team showed how the entanglement of multiple particles on a holographic boundary perfectly describes a single particle 

being pulled by gravity within a chunk of anti-de Sitter space. Maldacena says this insight could lead to a better 

understanding of how a hologram encodes all the details about the spacetime it surrounds. Yet, while anti-de Sitter space 

offers physicists the advantage of working with a well-defined boundary, the universe doesn’t have a straightforward 

holographic screen. The spacetime fabric of the cosmos has been expanding since the Big Bang and continues to do so at 

an increasing clip. If you shoot a pulse of light into space, it won’t turn around and come back; it will just keep going. “It 

is not clear how to define a holographic theory for our universe,” Maldacena, 2005, wrote: there is no convenient place 

to put the hologram.  It was recently speculated, that a network of interlinked dark holes could provide such a 

holographic screen, containing the complete information of the universe and in a concerted action projecting this 

information onto the canvas of our reality (Fig.14). Even  the entanglement link may help reconcile quantum mechanics 

and general relativity in a theory of quantum gravity.  
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Figure 14: The universe, including our world of humans (a) as a back projection from a  manifold of black holes (b) 

5. Universal  Information Field in relation to a Wave/Particle Domain and Observer Effect 

 

In the formalism of quantum mechanics, developed by Paul Dirac and John von Neumann,  the state of a system at a 

given time is described by a complex wave function, also referred to as state vector in a complex vector space: matter can 

also be seen as a wave phenomenon. This introduced the so called wave/particle duality. However: the answer to the 

question:  Is it a wave, or is it a particle, remarkably as it seems is: both at the same time! However, we cannot observe 

this special condition, and therefore should place it in an information domain that allows such  a complimentary 

behavior, and also provides the opportunity of a potential influence of choice between the two states. Such a choice is 

made by measurement or observing the wave modality (observer effect) by which the wave function collapses to the 

material modality. Some see the wave aspect as the informational aspect of the particle form (Fig.15). Light as a wave 

function and as the photon particle takes a special position.  In some situations light behaves as a continuous wave 

spreading out in space, but curiously, a wave without a medium. In other situations it behaves as a particle traveling 

through space, but, equally curiously, a particle without mass. It is therefore  a crucial element in the communication 

between particles: atoms can absorb photons and can also  release them again, and consequently play a role in registering 

information of particle interactions as well as in the very process of measurement and observation. 

 

Early attempts to merge quantum mechanics with special relativity involved the replacement of the Schrödinger equation 

with a covariant equation such as the Klein-Gordon equation or the Dirac equation. A fully relativistic quantum theory 

required the development of quantum field theory, which applies quantization to a field rather than a fixed set of 

particles. The first complete quantum field theory, quantum electrodynamics, provides a fully quantum description of the 

electromagnetic interaction. The central dogmas of realistic quantum field theory hold that: 

 

 The essence of material reality is a set of fields, 

 These fields obey the principles of special relatively and quantum theory  

 The intensity of a field at a point gives the probability for finding its associated quanta, the fundamental particles that   

are observed by experimentalists 

 These fields interact, implying  interactions of their associated quanta.  
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Figure 15: A wave or a particle? Part A represents an experimentally registered wave modality obtained through so 

called post-selection weak measurement as shown schematically in B. C denotes the complex construction of 

wave/particle information in the present, combining past and future states, while D illustrates that apparent 

wave/particle duality only represents the shadows of a wave/particle unity in a domain hidden from us. 

 

Yet, the most fundamental building block of our universe may not be atoms or atomic elements, as we have known them, 

but rather information itself. Information is theorized to be comprised of dual complementary aspects, similar to the 

dual, wave/particle, aspects of light. In this respect Wheeler stated that information is truly fundamental and has two 

basic aspects: physical and phenomenal (see Meijer, 2015). Such a construct would imply that we live in a world where 

all information is independent and fundamental. This raises the question: "What is the relationship between this 

construct and the quantum wave nature of physical existence?" Applying the probabilistic aspect of quantum physics to 

the theory of information, a fundamental analysis illuminates a function between information and existence, that not 

only explains the nature of reality as we perceive it, but also yields the key to altering reality through altering the 

probabilities of discrete information elements. For example, there may be a threshold of probability beyond which any 

information element becomes a part of perceived reality of human conscious experience, as an intrinsic part of a 

universal knowledge domain.  
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*Important note: This paper (part 1 of a series, see page 1), represents  a personal review of the author that contains his 

own work, supplemented by  (modified/shortened) texts of others, and presented as a literature compilation with reference 

to the particular authors. This review is regarded by the present author as an open article that invites comments, suggestions 

for  additional concepts, not treated in the present contents, as well as potential corrections/improvements etc:  
 

Please mail: meij6076@planet.nl or send messages via the ResearchGate site below, and in particular its  new project on 

”Universal Consciousness Revealed”: https://www.researchgate.net/profile/Dirk_Meijer4 

 

 

 

 

Mission statement: 

Further elaboration of the concept of Universal Consciousness and its practical implications may be instrumental in changing the 

current mindset of humans into devoted participants in a cosmic plan. The concept may lead to the realization that each individual is  

part of a wholeness of astonishing size and beauty, implying the  deep responsibility of each of us for the future of  mankind and all 

that lives. It can also support current constructive activities in our societies, aimed at a brighter future for  our planet. 
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