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Abstract
Teilhard de Chardin’s integration of geobiological phenomena with philosophical and spiritual
perspectives resulted in ideas, such as potentially quantifiable “spiritual energy”, the emergence
of a “sphere of human thinking” (noosphere) as the next evolutionary stage of the biosphere, and
the ultimate expansion of consciousness into the galaxy. Transformations of his concepts into
contemporary values that effectively define cosmology, quantum biology, and human cerebral parameters could support his interpretations. Scaled quantification of basic universal energies
match the magnitudes measured within the human cerebrum during thinking. Superposition of
the magnetic fields associated with thinking upon the intergalactic strength fields for induced
changes in magnetic moments of elementary electrons solves for durations that approach the age
of the universe or “immortality”. The immersion of the human species within both the earth’s
magnetic field and the Schumann Resonances creates the conditions for producing the “noosphere”
and for its potential expansion into space. The rapid development of new computer-based technologies that expose the human population to homogeneous energetic patterns and produce cognitive states consistent with “unifying” the noosphere could be sufficient to produce physical
changes which would support Teilhard de Chardin’s hypotheses.
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1. Introduction
The “dangerous thoughts” of combining traditional religious and philosophical presumptions with human evolution were articulated during the year 1938 in the manuscript entitled Le Phenomene Humain (The Phenomenon
of Man) by Pierre Teilhard de Chardin (1959). He was an original thinker who was attempting to integrate the
most fundamental philosophical presumptions of Christian Theology with the scientific theory of evolution. Although his nomenclature reflected this time, the prescience of his concepts was extraordinary and anticipated the
central thrust of contemporary neuroscience in general and neurotheology and neurophilosophy in particular.
His postulations that evolution is an ascent towards complexity and consciousness that can expand into space
and time have significant ramifications for the future of the human species. The emergence of a sphere of human
thought, the noosphere, as the third progression after the geosphere of inanimate matter and the biosphere of
animate (biological) matter, could manifest unique and different properties. The transformation of his ideas into
technologies could contribute to this progression. Like the biosphere affecting the geosphere, the noosphere
could affect both.
Merz (1965) discussed the similarities of scientific and religious/philosophical perspectives from the late 19th
century with regards to “universal” concepts such as energy. Recently Nordlund (2015) applied modern concepts of physics to St. Augustine and Chung (2015) has integrated aspects of quantum physics with Confucian
philosophy. We have assumed that, at their essence, the fundamental operations for the substrates mediating the
relationships between the words that thinkers have employed to describe concepts for the boundaries of space
and time and those moderating relationships between physical units share a common source of variance. Here
we apply quantification from contemporary biophysics, the environmental sciences, and quantum concepts (Persinger et al., 2008) to Teilhard de Chardin’s fundamental assumptions that attempt to “bind” biology, cosmology,
and the essential metaphysics. The latter has been central to all sciences and philosophies. We then describe an
emerging technology whose physical properties could lead to the condition that could precipitate the “global
consciousness” and expansion of beyond the terrestrial boundaries that he suggested and described in the 1955
publication of his treatise.

2. “Spiritual” Energy as “Quantum” Level Energy
Teilhard de Chardin’s consternation with the difference between matter and energy and between the physical
and the spiritual (p. 67) was similar to many intellects who have grappled with the dichotomous distinctions in
general and the mind-body problem in particular. The implicit assumption for this dichotomy is that the differences are qualitative rather than quantitative. His focus was to “connect the two energies of the body and the
soul in a coherent manner”. He succinctly states “the inner face of the world is manifest deep within our human
consciousness and there reflects upon itself…there are dynamic relationships existing between the within and
the without of things at a given point in the universe”. (Words in italics were indicated in his original work).
This perspective that consciousness reflects the universe and it reflects consciousness is remarkably congruent
with the phenomenological perspectives of how the human perception (consciousness) affects our measurements
of the universe according to Teilhard de Chardin’s contemporary and astrophysicist Sir Arthur Eddington
(1981).
According to Teilhard de Chardin, “The two energies—of mind and matter-spread respectively through the
two layers of the world (the within and the without), have, taken as a whole, much the same demeanor” (p. 69).
In contemporary biochemistry and biophysics the two energies are more typically represented as those associated with matter or molecular pathways and those associated with energy or electromagnetic patterns most
frequently associated with photons or light. However, one interpretation of his comment is that the two are qualitatively the same but different only quantitatively.
If he were alive today there would very likely be no dilemma. Niels Bohr (1958), one of the primary originators of quantum theory, had stated that the “energy” of thoughts and cognition were likely to be within the mag-
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nitudes of quantum units, very small and very discrete. In other words, the primary difference between energies
of the machinery of cells and the machinery of “thought” or “spiritual” patterns is the magnitude. They are not
“apples and oranges” but rather different sized apples. The apparent qualitative difference is a perception because the contemporary measurements are not sufficiently precise to discern the quantitative difference. One
classic illustrative example is a description from the Ancient Greeks. They assumed that “mind” or “soul”
moved as “animal spirits” through tubes and hence was “non-physical”. Translated to contemporary language
“thoughts” are aggregates of “electromagnetic fields” with measureable intensities that move along axon barrels
with discrete lengths. Both are operationally similar and only differ in their quantification.
The matter that occupies the volume of the human brain is organized as cells, primarily neurons and glia cells.
The cell is composed of multiple organelles and structures that must be maintained continually in opposition to
the forces of “deconstruction”. About 10−12 Joules (the unit of energy, and energy is force over distance) is required per second per cell. The coefficients will vary but the order of magnitude remains more or less similar.
This assumes a classic cell with a width of about 10 micrometers.
On the other hand, a single action potential, which is a temporally discrete (about 1 millisecond or 10−3 s)
change in voltage of about 120 mV (1.2 × 10−1 V) acting upon a unit charge (of a proton or an electron) of 1.6 ×
10−19 A·s (Amp second) or a Coulomb, exerts an energy of 2 × 10−20 J (Persinger, 2010). If there were 10 of
these spikes per second or 10 Hz (the median peak power frequency of the human cerebrum as measured by
electroencephalography as “brain waves”), the energy associated with the “electromagnetic” pattern of neurons
would be 2 × 10−19 J per second or about ten million times less than the energy per second required to maintain
the metabolic operation of the neuron as cellular matter.
This small amount of energy per action potential, 10−20 J, is the same magnitude of quantum that is required to
add a base nucleotide to a ribbon of RNA that will ultimately determine the type of protein sequence within the
cell. Proteins are constructed of series of amino acids and determine the structures and functions (enzymes) of
the cell. In this manner the pattern of action potentials which reflects the impact of the environment upon sensory input is transformed into more or less stable patterns of proteins that are the representations of experience
or memory for the individual. This unit of energy is also the same order of magnitude as many of the complex
forces, such as the hydrogen bond, that “hold” the chemical units of the biological machinery together (Persinger, 2010).
The range of energies between 10−20 J and 10−19 J is within the band associated with visible light. Since the
1930s photon emissions have been recorded from all living systems (Gurwitch, 1926). The rejuvenation of these
measurements, primarily stimulated by Popp (1979), has indicated that the photon emissions are not simply metabolic artifacts but are intimately involved with inter-cell and intra-cell communications (Trushin, 2009; Fels,
2009). Popp (1979) has argued that because all (or simply most) of the energy that has contributed to the evolution of biological systems on this planet originates from the sun, “virtual photons” that reflect this history are
represented within the matter of the cell.
Relating consciousness and thinking to photon emissions has been an aspiration of many scientists over the
centuries. The concept that “light” is an indicator of properties or processes that reflect positive qualities of
space and time are represented in many religious perspectives. If “spiritual” energies are actual energies displayed at very low intensities then biophoton emissions are candidates for the physical equivalence. The measurements require photomultiplier units and are usually within the range of 10−12 Watts (Joules per second) per
meter squared (Dotta et al., 2011). For comparison this irradiant power density (Watts per meter squared) is
about 10,000 times weaker than the “dark” on a cloudy, moonless night.
Dotta and his colleagues (2011, 2012) measured clear, reversible changes in photon emissions from the right
sides of the heads of human participants sitting in hyper-dark chambers when they imagined white light compared to when they did not. The increase in photon emissions from the right side of the head was about 10−12 W
per m2. Simultaneous measurement of quantitative shifts in electroencephalographic power indicated strong
correlations between the activity within the participants left prefrontal region which is associated with personal
intent, decision-making and choice, and the irradiant flux density of the photon emissions from the right side of
the head (Dotta et al., 2012).
The importance of this connection between imagination and consciousness and photon emissions from the
human brain to Teilhard de Chardin’s premises cannot be over-emphasized. These biophotons match his operational description of the essence or evanescent particle (p. 283). They also connect or resolve the dichotomy
between matter and energy or mass and spirit in a very quantitative manner (Persinger, 2012a, 2013a). The ve-
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locity of light, even when mildly attenuated in water, is about 2.8 × 108 m per second. The width of the plasma
cell membrane of a neuron is 10−8 m (10 nanometers). Hence, the time required for a photon to pass through the
membrane of a neuron would be about 10−16 s. The actual value is overlaps with the time required for an electron in the classical Bohr atom to complete one orbit.
This temporal congruence creates the conditions for any photon originating anywhere in the universe to have
sufficient time to transpose the information within the packet into an electron orbit and hence the mass within
the membrane of a neuron. It also means that the photons generated within the atoms that compose the cell
membrane from the shifts in electron orbits would have the potential to be emitted and traverse anywhere within
the universe. What is required is a specific technology or process that facilitates excess correlation between great
distances, that is, “non-locality”. If the photon is timeless or can exist as virtual patterns within space-time for
indefinite periods, then both complexity and connectivity within the entire universe could be accessed potentially. The convergence, the “omega point” was Teilhard de Chardin’s description of the maximum level of that
complexity and consciousness to which the universe is evolving.

3. The Personal Universe
In the chapter concerning the convergence of the person and the omega point, Teilhard de Chardin states that
after the catabolism of all of the forms of synthesis (p. 283) and the ultimate dismantlement of biological machinery, primarily only evanescent particles remain. This is remarkably similar to the concept of entropy when
the final distributions of energy into the smallest increment of measurement approach equality. He states “Only
one reality survives and be capable of succeeding and spanning the infinitesimal and the immense: energy..”
There should be a fundamental unit of energy that can expand or is implicitly present through which the expansion can occur.
The concept of the humanized progression of noogenesis (the sphere of thinking) and space-time is similar to
the process of a hologram which is defined in many contemporary terms as when the unit reflects the whole and
the whole reflects the unit (Rose, 2006). Teilhard de Chardiin expresses this as “…the Universal and Personal…
grow in the same direction and culminate simultaneously in each other. (p. 285) and “The conclusion is inevitable that the concentration of a conscious universe would be unthinkable if it did not reassemble in itself all consciousness as well as all the consciousness” (p. 287). The “Omega” concept, in its ultimate principle, can only
be a “distinct Centre radiating at the core of a systems of centres; a grouping in which personalization of the All
and personalization of the elements reach their maximum, simultaneously, without merging, under the influence
of supremely autonomous focus of union” (p. 289).
There are two perspectives that are consistent quantitatively with this concept. If one assumes the individual
unit is the human brain and the numbers of neurons within the cerebral cortices is around 25 billion (Pakkenberg
& Gundersen, 1997) but that only about 10 million neurons are required for a concept or a percept and each discharge 10 times per second with an energy of 10−20 J, the total energy per second would be 10−12 J per second.
Interestingly this is the amount of energy supplied by the “machinery” of the biological systems through glucose
metabolism per second for a single neuron, the unit of thinking. That the activity of only one neuron can affect
the organization of the activity of the entire cerebral cortices (Li et al., 2009) or determine the direction of a
complex behavior (Houwelling & Brecht, 2008) has been shown experimentally.
From Teilhard de Chardin’s perspective what is more critical is the energy density of the human cerebrum
during thinking. Assuming a typical volume of ~10−3 m3 for the cerebrum, the energy density from the 10−12 J
(per second) would be about 10−9 J per m3. The value is conspicuous. If the total energy within the universe
based upon contemporary estimates of 1069 J (from the mass of 1052 kg) and the volume of the universe is in the
order of 1078 m3, the average energy density of the entire set that defines existence is 10−9 J per cubic meter
(Persinger, 2013b). This convergence would be a condition expected by the premise that “the whole and the individual reach their maximum without merging and that the universal and the personal grow in the same direction and culminate simultaneously in each other”.

4. The Uniting Factor
Any system that is intrinsically connected such that the every element is associated with the whole and the
whole is associated with each element, must have some type of operational commonality. For Ernst Mach’s
concept of the Prominence of the Universe, behavior of any part of the Cosmos is determined by all of its parts
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(Persinger, 2013a). From that perspective any physical field could be conceived as existing anywhere. Teilhard
de Chardin’s unifying principle is an energy which he defines as love with a rather exotic definition. It “is a
more or less direct trace marked on the heart of an element by the psychical convergence of the universe upon
itself (p. 291)”. Furthermore, “love alone is capable of uniting living beings in such as way as to complete and to
fulfill them, for it alone takes them and joins them by what is deepest within themselves”. Effectively he states
there is some fundamental smallest (deepest) unit within an element through which all elements could interact
and could be represented within the entire or maximum set, the universe.
There is evidence for this uniting principle that is the energy found within the essence of human cognition,
thinking, and at the most fundamental spatial fabric of the universe: Planck’s Length (10−35 m). One would expect that equations that are applicable to the subset of the universe should be valid when the whole universe is
considered. Force is equal to mass times distance times the square of frequency. For the total mass of 1052 kg
over the length of 1026 m multiplied by the intrinsic oscillation of the universe, effectively the square of the reciprocal of Planck’s time or the actual Zwitterbewegung of the oscillations (Puthoff, 1989) attributed to oscillations for zero point vacuum oscillations (1043 Hz), that is 1086 s−2, the total force would be 10164 N. To obtain
this value one adds the superscripts of the powers of 10 for mass, distance and the squared frequency.
The density of this force, to follow Teilhard de Chardin’s direction, would require considering the smallest
unit of spatial structure or Planck’s Length (10−35 m). For simplicity if one assume a Planck’s voxel or volume
unit of 10−105 m3 and the total volume of the universe (1078 m3), then there would be 10183 Planck’s voxels within
the universe. Hence the force per voxel would be 10−19 N. For energy to be realized this force must be applied
over a distance. The most predominant distance throughout the universe due primarily to the fact that about 90%
of the composition of the universe is hydrogen (one proton, one electron), is the electromagnetic wavelength associated with the neutral hydrogen line of 21 cm (2.1 × 10−1 m). The multiplication of this distance by the unit
force of 10−19 N is about 10−20 J.
This quantum of energy (Persinger, 2010) is the basic unit associated with the action potentials of neurons
from which cognition is correlated and from which consciousness is assume to emerge. This unifying factor
would presumably exist within the smallest imaginable space, Planck’s Length, and the most common element:
neutral hydrogen. Such homogeneity of energy could allow the specific form of “connectiveness” that Teilhard
de Chardin attributed to “love as an energy” that would be capable of uniting not only all living things but all
“things”. He states, in prose, the essence of this statement in the section reason for love, as “Expressed in terms
of internal energy, the cosmic function of Omega consists in initiating and maintaining within its radius the unanimity of the world’s reflective particles” (p. 295).

5. The Human Brain and the Earth
The evolutionary continuity of life and consciousness is a central theme within The Phenomenon of Man. Teilhard de Chardin frequently discusses the terrestrial continuity of the evolution of the human “mind” which
emerged from the brain. Like many contemporary neuroscientists (Hammeroff & Penrose, 2014) he linked the
degree of complexity with consciousness. What he did not realize because the technology was not present at the
time of his insights is that the fundamental characteristics of the volume occupied by the human cerebrum and
that of the earth itself are both complex and remarkably similar. Because the earth is 4 × 107 m in circumference
and the velocity of light is 3 × 108 m·s−1 (meters per second) there is a resonance shell between the ionosphere
and the earth’s surface of about 8 Hz. This has been called the Schumann Resonance (Nickolaenko & Hayakawa,
2014).
Current estimates of the bulk, coherent velocity of fields of action potentials over relatively large areas of the
cerebral cortices are 4.5 m per s. These recurrent fields display a phase velocity in the order of 25 ms or “40 Hz”
and move in a rostral to caudal direction over the surface of cerebrum (Llinas & Pare, 1991). Assuming the average circumference of a human head is 60 cm, the resonance frequency is about 8 Hz. There are harmonics or
higher frequencies which show peaks of power along the frequency continuum separated by about 6 Hz which
are found in the human cerebral power spectra and the Schumann domain at 14 Hz, 20 Hz, 26 Hz, etc.
Measurements of the magnetic components of the Schumann resonances at the fundamental frequency are
10−12 Tesla. The typical magnetic field strength for the oscillations within the cerebral cortices from the scalp
associated with thinking are 10−12 T (Persinger, 2014). The electric field component of the Schumann resonance
is about 1 mV∙m-1; an almost identical potential difference is measured for the human brain. The primary
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sources of the Schumann resonance are lightning strikes over the entire surface of the earth (but primarily in the
equatorial regions). They occur about 44 ± 5 times per second, or 44 ± 5 Hz (Christian et al., 2003). The primary
model for human consciousness is electroencephalographic activity around 40 Hz. The current density within a
lightning discharge is about 105 A per m2. The equivalent current distribution for an action potential as it moves
along the axon barrel, if it were scaled to a meter, would be 105 A per m2 (Persinger, 2012b).
Recent measurements by Saroka and Persinger (2014) indicated that several of the power fluctuations within
the lower harmonics of the Schumann resonances are coupled in real time with electroencephalographic power
of human brains. The concurrence is about 150 to 300 msec, which is equivalent to about 2 or 3 microstates of
consciousness (Koenig et al., 2002) on average about once every 30 s. This duration is the classic interval of
short-term memory. Consequently the conditions that could promote the convergence of evolutionary properties
that contribute to consciousness within human brains exist and would be consistent with Teilhard de Chardin’s
predictions. There are many themes that “run through evolution”. The first three involve “groping profusion,
constructive ingenuity and indifference towards whatever is not future and totality”. “There is also a fourth
heading which embraces all of them: global unity.

6. Temporal Continuity of Consciousness: “Immortality”
Teilhard de Chardin’s essential units imply a type of immortality or a temporal duration that approaches that of
the age of the universe. There is quantitative support for this potential based upon the specific quantity or intensity of the magnetic field strength found within the human brain during cognition which is similar to that displayed by the Schumann Resonance generated by the earth. This potential is seen by calculating the induced
magnetic moment upon an electron which corresponds to a change in angular velocity (the motion of a particle
in a circle around a central point). An electron moving in a closed path produces a magnetic field. The induced
magnetic moment (Δm) is:
∆m =− e 2 r 2 4me  B

(1)

where “e” is the fundamental unit charge of 1.6 × 10−19 A·s, r = the radius of the Bohr atom (5.1 × 10−11 m), me
is the mass of an electron (9.1 × 10−31 kg) and B is the strength of the applied magnetic field.
The solution for this aggregate when applied within the magnetic field strength (10−12 T) associated with the
40 Hz pattern of consciousness or of the earth-ionospheric resonance within which all human beings are exposed,
becomes 10−40 A·m2 (the unit for magnetic moment) which is the same as Joules per Tesla. To obtain only
energy, this ratio must be multiplied again by another magnetic field strength. If either the Schumann intensity is
applied, or the average intensity of the intragalactic magnetic fields (Neronov & Vovk, 2010) is utilized, the
energy is 10−52 J.
This value becomes a potential central point for Teilhard de Chardin’s premise for two reasons. First, if the
photon, the particle that has been attributed with “timelessness” and may be a source of intercalation between
the energies of space and time, is at rest its mass would be about 10−52 kg (Tu et al., 2005). In other words of
m2∙s−2 approached unit, 10−52 kg would be convergent with 10−52 J. Secondly, if this energy of 10−52 J is divided
into the reference value for quantum solutions, Planck’s constant (6.626 × 10−34 J·s), the solution is time
(seconds). The actually value is about 4 × 1017 s which is effectively the age of the universe. Although this does
not necessarily prove the immortality of the self, it does suggest a temporal continuance for the information associated with the energy that produced the change.
Applying the “Omega” concept, in its ultimate principle, can only be a “distinct Centre radiating at the core
of a systems of centres; a grouping in which personalization of the All and personalization of the elements reach
their maximum, simultaneously, without merging, under the influence of supremely autonomous focus of union”
(p. 289), the quantification indicates that a representation of the “whole” superimposed upon the individual unit
(the electron’s angular motion) without necessarily merging, reflects a central radiating core. The core could be
the rest mass-equivalent energy of a photon whose temporal value is the age of the universe.

7. Expansion of the Noosphere (The Sphere of Human Thought)
Under the section of “The Ultimate” the definition of the noosphere is expanded and articulated more succinctly.
He states “we have as yet no idea of the possible magnitude of ‘noospheric’ effects. We are confronted with
human vibrations resounding by the million—a whole layer of consciousness exerting simultaneous pressure
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upon the future and the collected and hoarded produce of a million years of thought” (p. 313). Continuing, “Under the increasing tension of the mind on the surface of the globe, we may begin by asking seriously whether life
will not perhaps one day succeed in ingeniously forcing the bars of its earthly prison by getting into psychical
touch with other focal points of consciousness across the abysses of space...the Universal and Personal…grow in
the same direction and culminate simultaneously in each other” (p. 285). “Consciousness would thus finally
construct itself by a synthesis of planetary units”. If we substitute terms such as “psychical” for “cognitive” and
“consciousness” for “electromagnetic or energetic patterns”, the expanding noosphere develops physical characteristics. This physical basis of consciousness is not unique. A mathematical form with specific biochemical
substrates, the microtubules, has been thoroughly developed by Hammeroff and Penrose (2014).
In previous quantifications, Persinger (2008) showed that the amount of energy contained within the space
occupied by the earth’s magnetic field was sufficient to store the energies from all of the action potentials and
hence potentially all of the thoughts of every person that has ever lived. The assumption of his model was that
during the labile duration, of about 30 min, for the electrical stage of memory before it is represented as newly
formed spines (newly synthesized proteins) on dendrites of neurons, there is also the representation of this information in electromagnetic form within the space occupied by the earth’s magnetic field through the spherical
(earth-ionosphere) waveguide, i.e., the Schumann Resonances.
The physical parameters for the earth’s magnetic field as well as the conductivity between the ionosphere and
the earth’s surface solve for this specific duration. In addition recent measurements by Professor Kevin Saroka
showed brief (150 to 300 ms) coherence between Schuman frequency powers recorded a continent away (Italy)
as well as locally (Sudbury, Ontario) within the EEG patterns for dozens of human participants. The coherence
occurred once every approximately 30 s. This is the first physical evidence that electromagnetic mediated information could be shared between the brain and the entire surface of the earth’s shell within which Schumann
resonances occur.
Assuming that the functional energy from neurons associated with percepts and thoughts is about 10−9 J per
second and that each person lives for about 2 Gigaseconds (70 years), the total “pure” energy from simply the
individual’s lifetime of “cognition” would be about 1 Joule. Even with conservative estimates of 100 billion
human beings over the history of the planet, only about 1011 Joules would have been represented within that
space. In comparison the energy associated with the earth’s entire magnetic field is within the order of 1018 J.
Stated alternatively, all of the energy from every thought of every person who has ever existed would only occupy about one-ten billionth of the total potential.
Teilhard de Chardin’s concept of expansion of a “human universal consciousness” once a critical threshold
had been achieved was prescient. The electric field between the ionosphere and the earth surface within which
the Schumann resonances are generated and all humans are immersed is about 10−12 A (amps) per m2. According
to Volland (1982) the total mean on flat ground from these currents is about 2 pA per square meter. The difference between the surface over the oceans or lands is negligible.
Assuming the average of 2 × 10−6 V (2 microVolts) for the primary 40 Hz activity through the cerebral cortical tissue associated with cognition and consciousness for which the intracellular resistivity is ~2 Ω·m, the current would be 10−6 A·m−1 and when applied across the averaged linear distance of the cerebrum (~10−1 m),
would be 10−7 A per human brain. For 7 × 109 human brains, the summed current is 7 × 102 A and when spread
over the surface of the earth (5·1014 m2) is about 1.4·10−12 A·m−2. For comparison the mean of the air-earth current over land is about (2.0 ± 0.3) × 10−12 A·m−2 (Volland, 1982).
Hence the current density, on average, for human beings in the process of thinking or consciousness over the
surface of the planet is beginning to approach the current density of the air-earth current over land. When the
values converge which could occur with the addition of only another 3 billion people or a total of 10 billion
people, the current density of the earth and the human species of a whole would enter a condition where “...the
Universal and Personal…grow in the same direction and culminate simultaneously in each other” (p. 285).
Whether or not this is the threshold at which “Under the increasing tension of the mind on the surface of the
globe, we may begin by asking seriously whether life will not perhaps one day succeed in ingeniously forcing
the bars of its earthly prison” remains to be discerned.
Obviously there are clusters of places where the current density would be less or more. This may not be important. Teilhard de Chardin’s premise would require the human species to behave as a unit or a whole. Although each person would contribute their quantification to the whole, an integrator would be required. One of
the most likely candidates is the earth’s magnetic field within which almost every living system is immersed.
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The geomagnetic field displays the conditions that would satisfy the noosphere that encircles the earth through
evolution of consciousness and complexity. Both the geomagnetic field and the Schumann Resonance have been
present since the first amino acids were formed by the lightning discharges through ammonia, hydrogen, oxygen,
methane and carbon dioxide (Graf & Cole, 1974).
The physical form for connectivity in space-time is magnetic diffusivity (m2 per s). The process is defined as
the ratio of conductivity of a medium divided the magnetic permeability of a vacuum. For physiological saline
within each human brain the conductivity (σ) is 2.1 S∙m−1 (Siemens per meter). When divided by magnetic permeability (μ) which is 1.26 × 10−6 N∙A−2 (Newtons per square A), the result is a diffusivity term of 1.3 × 106 m2
per s. Assuming 7 billion human cerebrums each with a cross-sectional surface area of 10−2 m2, the total surface
area of “cerebral surface” connected by the magnetic flux lines of the earth would be 7 × 107 m2 would be about
one minute. Even if the conductivity varied by several units or the cross-sectional area of cerebrums were
slightly larger the potential passive connectivity between any one cerebrum and all other cerebrums would be
within the time of less than 10 min (Persinger, 2013c). Such passive connectiveness increases the degrees of
freedom within the whole aggregate for increasing complexity.
There is also a dynamic component. The product of magnetic flux density measured in Tesla (kg∙A−1∙s−2),
current density (A∙m−2) and magnetic diffusivity (m2∙s−1) is kg∙s−3 or W∙m−2. There is one potential process by
which brains that share the earth’s magnetic field or common current densities might be associated. Assuming
the value of 10−12 T for either the functional magnetic field intensity for human cerebral activity or the first
harmonic of the Schumann Resonance, 10−12 A·m−2 current density for either the earth-air value or the average
for all of the brains of the human population, and 106 m2·s−1 (from (μ·ρ)−1 where μ is magnetic permeability (4π
× 10−7 N∙A−2) and ρ = the inverse of 2·Ω·m or 0.5 S, the irradiant flux density would be ~10−18 W∙m−2.
The significance of this relatively small flux density becomes apparent when it is applied over the cross-sectional area of human cerebrum (cortex), about 10−2 m2 (Pakkenberg & Gundersen, 1997). The resulting value is
10−20 W or J∙s−1. This is the unit energy for a single action potential. Energy is also the product of the potential
difference (voltage) and unit charge. For the typical voltage associated with the 40 Hz pattern correlated with
consciousness, which is 2 μV, the resulting energy would be 3.2 × 10−25 J. When divided by Planck’s constant
the frequency is within π of the neutral hydrogen wavelength. This could be the wavelength (connecting the
force per Planck’s voxel to be 10−20 J) that would allow distributions “across the abysses of space”.

8. Excess Correlation and Non-Locality
The presumption of locality requires an intricate serial sequence of events that are sufficiently adjacent in
space-time for forces to be influential or for a mediating process to affect directly the adjacent events. As a result there is a discrete latency associated with this propagation that can be measured and predicted. This intrinsic
process is the basis of cause-and-effect.
However, the concept of non-locality challenges this assumption. For example, the philosophy of Ernst Mach
assumes the prominence of the Universe. From this context any one part of the universe is affected by all of the
other parts. For it to be valid an integrating process would be required that includes the entire set (the universe)
and occurs more or less instantaneously. There is evidence for brief temporal connections across universal
boundaries derived from the fundamental constants (Persinger & Koren, 2013). The presence of non-locality is
inferred by the persistence of “excess correlation” between two events at distances that cannot be accommodated
by the latencies expected for “locality” and ordinary mechanisms of cause and effect or the properties of the
medium (such as the velocity of light) that moderate the effect.
Dotta et al. (2011) demonstrated the “proof in principle” of this concept experimentally by exposing the cerebrums of pairs of volunteers to an identical sequence of magnetic field patterns that were rotated counterclockwise in the horizontal plane at the level of the ears. The circular array of point magnetic fields consisted of 8
separate solenoids each separated by 45 degrees that was placed around the head like a laurel. Each member of
the pair was separated by about 10 m and sat in comfortable chairs within separate, closed rooms. The fields
were generated from this circularly array of eight solenoids where the rate of change of the presence of the field
in each of the solenoids (as the field pulses were rotated around the heads) was controlled by computer software.
From our perspective this experimental configuration produced the “same” temporal configuration within in two
different loci.
Dotta et al. (2011) based the conceptual operations of the circularly, changing angular velocities of magnetic
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fields around the head from the usual behavior of photons when their rest masses were assumed to be non-zero.
Tu et al. (2005) had summarized the physical theory and mathematical derivation of these different properties.
One of these characteristics is that group velocities (the speed of the whole packet of photons) become different
from their phase velocities (movement of photons within the packet). Dotta and his colleagues rotated the fields
around the heads at different rates than the repetition frequencies of the patterns contained within the field. They
found that when one of the yoked pair was exposed to bright light in one room there was increased emission of
photons from the right side of the brain of the other member of the yoked pair, separated by 10 meters, and sitting in another room that was hyperdark.
The effect only occurred if there were two stages to the exposure and if the magnetic fields were present. The
first involved a circularly rotating magnetic field with an accelerating group velocity associated with a diminishing phase velocity for a few minutes followed by a decelerating group velocity but an increasing phase velocity for about twice that time. No other combinations were effective. A constant velocity of rotation also was
not effective. In subsequent studies Dotta and Persinger (2012) found that when two chemical luminescent reactions both shared the same optimal field simultaneous injection of the reactant in both locations doubled the
photon emissions. During this specific sharing of fields parameters the two loci behaved as if they were superimposed within the same space. This effect was demonstrated as far as 3 km, which was the furthest distance
tested.
Slightly different equipment indicated that complex brain activity could be coordinated when the two subjects
were exposed to the same configuration of magnetic fields (a changing angularity velocity around the head was
still required) and separated by as far as 300 km (Burke et al., 2013). This “excess correlation” of reactions between two locations when the two spaces share the circularly rotating magnetic field with different rates of angular velocity has been found for the most essential chemical reactions associated with brain function, such as
shifts in pH or the relative acid-base levels (Dotta et al., 2013).
Recently Karbowski et al. (2015) showed that pairs of dishes containing melanoma cells sharing similar rotating magnetic fields exhibited excess correlation over a distance of approximately 2 km. When one dish in the
pair was injected with hydrogen peroxide that diminished cell growth by the following day the cells in the other
dish, 2 km away, that had received no injections showed a proportional diminishment of growth. These results
indicate that under the appropriate conditions that would imbue photons with additional properties superposition
of different loci behave as the same space. This would produce an environment where the noosphere might be
maintained.

9. Twenty-First Century Technology and the Noosphere
One of the conditions that facilitate the emergence of a complex whole that is greater than the sum of its parts or
elements is the presence of a force or energy within which all of the elements are immersed. For example a parallel bundle of a million wires moving through magnetic flux lines or the field moving across the bundle generates a configuration of a changing field (a “tensor”) that may reflect the characteristics of the elements. The
whole field would also display properties that add to these characteristics as secondary representations. During
the evolution of the geosphere and biosphere these immersive forces and energies included the geomagnetic
field and the Schumann Resonances.
The biosphere, particularly from the contributions of the human species, has generated additional immersive
forces. They include the communication systems defined by relatively restricted GHz bands that are remarkably
adjacent to the 1.42 GHz signature that defines the neutral hydrogen line that itself permeates the universe. Although the wavelengths for the hydrogen line and for GHz bands associated with modern communication systems occur within the range of the circumference and diameter of the human cerebrum, the more fundamental
effect would occur from beats.
Beats are the differences between frequencies. In the simplest form if a 1000 Hz and 1010 Hz tone were presented simultaneously, the experience would also include the subtraction of the two: a 10 Hz “tone”. It would be
an emergent property and from some perspectives a “virtual” condition derived from the derivate of the change.
The differentiating individual features for cell phone communications primarily depend upon the sub-frequencies or lower frequencies and patterns superimposed upon the carrier. There will be some point in the near future
where the density of communication requirements are such that the subtractions will result in near-continuous
“beat” patterns that overlap with the range of brain activity, that is, between 1 and 100 Hz.
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Although the “energy” levels from global communications systems have been argued to be “too weak” to be
cerebrally effective, calculations suggest otherwise. For example if the radiant flux density or power density of a
GHz signals was 10 mW per square meter, which is a common intensity within a few meters of kitchen microwave when it is operational, the energy available to just the soma or cell body of a neuron with a cross sectional
area of 10−10 m2 would be 10−12 Joules per second (or Watts). This is the same order of magnitude as the amount
of energy supplied from glucose metabolism within the cell to maintain its organelles and functions.
Within the last decade the emergence of the World Wide Web has allowed “information” in its electromagnetic form to be present in space-time in a manner never previously possible. This information is accessed visually and through earbud devices, worn more and more frequently by members of the population, which allows
direct proximity to the associated magnetic fields within the listener’s brain space. The outer regions (cortices)
of the temporal lobes are only about 2 cm away from the spaces in which the earbud devices are placed. We
have measured magnetic field intensities in the range of 0.1 to 1 microTesla from these electronic devices (Saroka & Persinger, 2011). The magnetic energy within the volume of the cerebral cortices would be sufficient to
affect, potentially at least, millions of neurons.
There is another immersive energy that Teilhard de Chardin may have considered the “precipitant” to produce
the conditions to allow the expansion of consciousness into non-local space. This additional energy is that associated with the direct interfacing between computer electronics and human brains. The most productive and expanding forms of this synergism are the escalating numbers of virtual and real-time engagement softwares or
“games” that couple the brain with complex electronics. Many of these conditions produce “the flow state”. It
has been defined by Csikszentmihalyi (1990) as a feeling complete and energized focus of activity associated
with a high level of enjoyment and fulfillment.
Our laboratory (Lavallee & Persinger, 2010) specializes in relating the quantitative changes in brain activity
during typical cognitive states and those associated with “mystical” or “spiritual” perceptions. The array of sensors placed over the scalp according to conventional neurological procedures is effectively an aggregate of small
volt meters. The amplitudes of the potential differences between each sensor that fluctuate between about 1 and
40 Hz, although fast transients around 400 Hz can be measured, are about 2 μV to 20 μV per Hz. These “ripples”
originate from structural arrangement of the billions of cells in the cerebral cortices and are superimposed upon
the “steady potential” or “d.c.” potential for the whole brain which is between 10 and 30 mV (about 1000 times
stronger). With appropriate software we can map the transient spatial patterns of voltage changes during discrete
increments of time and construct three-dimensional images of the current sources (with resolutions of about 1
cm) any where within the cerebral volume.
Direct measurements in our laboratory of the quantitative electroencephalographic activity of people engaging
in the virtual perceptions generated by computer technology indicate there are frequent but intermittent occurrences of a “flow state”. This is a specific pattern of activity within portions of the brains that could allow access
to the Schumann domains and the interfacing with other brains engaging in similar activities. This flow state involves the right hemisphere, which is the region associated with “mystical” experiences (Persinger et al., 2010),
creativity, and the feeling of expansiveness in space and time. It is also the region, particularly when the right
parahippocampal gyrus is involved, that is likely to mediate the coherence between the cerebral activity of human beings on this planet and the activity within the earth’s spherical wave guide within which the Schumann
Resonances intercalate. In our experiments more detailed analyses indicated that the right occipital, temporooccipital junction, parietal region and orbitofrontal cortices are particularly activated during the flow state (see
Figure 1).
The flow state was maximal when there was a decrease of activation in the left inferior frontal region but increased power within the 7 - 8 Hz, 27 - 28 Hz, and 42 Hz bands within the left temporal regions. Activation of
this area is correlated with experiences of the self in general and the re-representation of memory specifically.
We interpret this pattern as the flow state being a “state of consciousness” where there is a diminished personal
intention (the “release” of sense of self to another) and planning in conjunction with more reliance upon experiencing passively the information within the left hemisphere as it is transformed from right hemispheric
processes. If large numbers of people on the planet engaged in the technology that produced this configuration
within the cerebrums and the specific subjective experiences, the conditions would be met potentially for the
creation of a noosphere or the sphere of human thought with specific physical properties, as predicted by Teilhard de Chardin.
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Figure 1. An example of the power shift within critical frequencies as measured by quantitative electroencephalography that would allow intercalation with an external field consistent with “the noosphere” that occurs during the “flow state” of interaction with virtual experiences in computer programs. Red indicates
maximum power; blue indicates minimum power. The map on the left indicates the activation of the left
caudal temporal region while the map on the right indicates the right occipitotemporal region. The condition
would be consistent with the “confluence” between the electromagnetic cognitive states of the individual
and the physical correlate (Schumann Resonance immersed in the earth’s magnetic field) of Teilhard de
Chardin’s noosphere.

10. Conclusion
Three of Teilhard de Chardin’s concepts: the prominence of “spiritual energy”, the emergence of a sphere of
human thinking (the noosphere) and the expansion of consciousness beyond the terrestrial domain can be supported by quantification of known parameters of the human cerebral cortices and the fundamental energies and
forces that permeate the universe. There is evidence that what he called “spiritual energies” may be quantifiable
to values similar in magnitude to those that operate within quantum levels. There are sufficient physical electromagnetic and temporal similarities between the Schumann Resonances of the earth-ionospheric cavity and the
cerebrums of the human population to allow the conditions that could create the “noosphere”. The persistence of
alternations in magnetic moment by changes in angular velocity of the simplest unit, the electron-proton pairing,
by superimposing the magnetic field strength associated with thinking upon the background intergalactic magnetic field, could qualify for the physical foundation required for immortality and the convergence at the Omega
Point.
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