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ABSTRACT

Spontaneous or phasic voltage shifts normally occur across the plasma membranes of photoreceptors without
impingement from external photons on average once every ~38 s (26 mHz). There have been arguments that all living
cells spontaneously exhibit Bokkon-type ~10"* W-m™ ultraweak photon emissions (UPE) independent of temperature-
based Arrhenius reactions. However the non-Gaussian distribution of the phasic voltage-photon events can be
accommodated by the results of accelerating mass equivalents of resting photons into the time frame of single electron
orbits which would require ~38 s. This condition is strongly dependent upon the presence of free protons within Pollack’s
interfacial water states. The duration associated with the energy from the magnetic moment of a proton in a 1 nT magnetic
field generated by 2 pA currents through channels across the membrane when divided into Planck’s constant is ~38 s.
Second shell activation energies (~10° J) that are correlated with proton movements within a human photoreceptor’s
volume of water result in a rate constant that is equivalent to energy within the range of Cosmic Microwave Background.
One solution to accommodate the median emission of ~2:10™"* W-m™ as a mass volume within a cell, the equivalent
magnetic field strength of 1 nT, the interconnected 10?° J and the diffusivity coupled to the hydrogen line suggests UPE
may be reverse reactions from all living mass originating as Popp’s primordial solar photon energy. If these convergence
solutions are valid then non-local photon formation would be the source of these spontaneous shifts in photoreceptors that
would be mediated by a plethora of local physical chemical manifestations.
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INTRODUCTION

The photon can be considered the central physical process by which the universe is integrated. If current values
for the upper boundary of the rest mass of a photon (<2-1O'5 kg) are assumed [1] in conjunction with the estimated mass
of the universe (~2-1052 kg) which converges from a variety of approaches [2], there would be ~10"% photon equivalents
per 10’ m®, This results in ~1 photon per 10%° m®. The linear distance would be between 1 nm and 10 nm. These two
values are frequently encountered as the width of ion channels within the plasma membranes of cells and the widths of
the plasma membrane, respectively, as well as the monomers that compose microtubules [3,4]. There are now numerous
experimental demonstrations [5-7] and theoretical considerations [8] that photons are emitted from the membranes of cells
through a variety of physical chemical mediators [9, 10]. As stated by Gurwitch [11] and demonstrated brilliantly by Popp
and his colleagues [12, 13] all living systems exhibit biophotons or ultraweak photon emissions (UPEs). One classical
enigma in photoreceptor cells is the occurrence of voltages shifts comparable to photon impingement when there are no
external photons present [14]. Here evidence is given that one source for these UPEs could emerge from submatter space
as a photon accelerates from rest mass to its classical velocity.

Multiple experimenters have measured UPE levels in the order of 102 W-m™ from different types of cells [15, 16]
and bacteria [17] in culture as well as slices [18] of brain tissue (hippocampus) associated with memory consolidation in
mammals. The whole living human cerebrum emits comparable flux densities of photons as measured by photomultiplier
units when subjects sat in very dark settings and engaged in imaginative activities rather than banal reflections [19]. The
imagination-dependent increases in photon emissions occurred from the right cerebrum but not the left [20]. The
experiments had been inspired by the original and brilliant conceptions of Istvan Bokkon [21-22] who suggested that visual
imageries were intracerebral photonic fields rather than the phenomenology of neuronal action potentials. Bokkon et al
[23] calculated that the densities of photons within cells and within cerebral space were much greater than expected. Later
Wang et al [24] measured photons from the optic tracts of mammals. Sun and his colleagues [25] have shown direct
evidence of biophotonic conduction along neural fibers through interactions with membrane proteins.
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Dotta and his colleagues demonstrated experimentally that the estimated energy associated with this flux density
per cell was ~10%° ] per s [5]. This is the primary order of magnitude of the quantity of energy associated with the
separation between potassium ions that contribute to cells’ resting membrane potentials, the action potential of the
neuron, and the values by which ligands are sequestered to receptors [26]. Persinger [27] showed these two aggregates,
energy and power density, are related by the inverse of diffusivity which was calculated by dividing the value for wave
impedance (376.73 Q) applied over the hydrogen wavelength (21.1 cm) and dividing by the magnetic permeability y of the
vacuum. The frequency value required to balance the equations was the Bohr value of 6.59-10"° s™. This implied a
potential universality to the relationship to photon flux density from living systems and to the range of quantum energies
whose equivalence may conjoin Planck’s voxels [28]. The unit associated with that relationship is ~10%° J.

Popp’s implicit argument that “spontaneous” emissions of photons reflect the expression of virtual photons that
ultimately originated from the sun suggest there may be a more fundamental source to UPE than epiphenomena from
chemical reactions. If this were valid, then “back” photon dissipation or “re-emissions” should occur. This would be
consistent with a general principle of equilibrium that is manifested in the most fundamental relationships such Newton'’s
third law but applied over the total duration of the phenomenon. There is quantitative support for this revealing supposition.
If one assumes 50 W-m™ on the earth’s surface from solar flux since the first life formed ~3.3 billions of years ago, the
total energy is in the same order of magnitude as the estimated total biomass of the planet. This has been estimated to
between 10** kg and 10™ kg.

Assuming a typical cell emits 2 -10™ W-m™ of photon flux then the density within a cell with a width of 10 um
would be 2:107 J:-m™-s™. The mass of a cell with that diameter is ~5.2:10™ kg which results in 4.7-10* J. Within the
equivalent volume of the cell (5.2:10™° m?) the energy density could be equivalent to 9-10*° J-m®. The ratio of the two
energy volumes or spectral radiance (W-m?) reflecting the proportion of energy released as photons compared to the
energy contained with the solargenic mass of the cell is 2.4-10° per s. For that energy to be dissipated (reversed) over
the duration since Life began 3.3 billion years (10"’ s) the mediating variations would be in the order of 10° s which is
congruent with the hydrogen line frequency (1.42 GHz). The hydrogen wavelength was the required parameter to relate
10" J with 10" W-m™ through inverse diffusivity.

Salari et al [29] pursued the physical mechanism for discrete dark noise within the retina. Photoreceptor cells
have been known for decades to display phasic and tonic fluctuations in membrane voltage. The median value for the
current equivalents of the more or less continuous low amplitude component is about 0.2 pA while the spontaneous
discrete components are ~2 pA [14]. Almost forty years ago Baylor et al had precisely measured the physical chemical
parameters of the two components of electrical dark noise in toad retina that occurred without any impingement from
external photons. The average frequency of the discrete component was 0.026 Hz (26 mHz) or about once every 38 s.
This value is almost identical to the value to accommodate the discrepancy between the asymptote energy of a photon
accelerating from the upper rest mass and entry into the discrete quantities of a single orbit of an electron that is reflected
by Planck’s constant. This congruence has significant implication for the expectations for the sources of dark noise in
photoreceptor cells.

THE SALARI-SCHOLKMANN-BOKKON-SHABAZI-TUSZYNSKI EXPERIMENT

In one of the most elegant publications completed within this area of research in decades Salari et al [29]
examined the spontaneous UPE from multiple sources of retinal pigments from human and non-human sources.
Activation energies for reactions, measured rate constants and related parameters from the scientific literature were
employed. The authors estimated that the UPE ranged from 10" to 10* photons per s per cm?®. This is eqluivalent,
assuming a midlevel photon energy within the more sensitive region of the PMT, to be between 10™° W-m™ to 10°W-m™.
The m%jian va;lue would be 10 W-m™. For comparison the background flux density for cosmic rays at the earth’s surface
is~10"W-m™.

They concluded that the classic Arrhenius equation even when based upon Hinshelwood distributions to
accommodate idiosyncratic geometric factors that could not accommodate all of the experimental measurements for rods
and cones. One form of the Arrhenius equation or the rate constant (k) for a chemical reaction is:

k=Ae ERD) (1),

where A is the frequency (or pre-exponential) factor, E is the activation energy, R is the gas constant (8.31 J-mol™ T™ and
T is temperature in °K. In addition the distributions of UPE displays are more non-linear and Poisson-like rather than the
Gaussian forms derived from the Central Limit Theorem upon which thermodynamics is often based. Salari et at al [29]
concluded that the main source of UPE originated from the oxidative metabolism of mitochondria and lipid peroxidation.
Dotta and Persinger [30] demonstrated the robustness of hypochlorite-hydrogen peroxide reactions for photon emissions
that can be subject to the magnitude of excess correlations that define non-locality and “entanglement”. Within living cells
photon emitting molecules include triplet carbonyls and singlet oxygen which are common consequences of lipid
peroxidation. However there are a plethora of other local mechanisms whose specification usually reflects the interests of
the experimenters and their expertise.

CONVERGENCE OF ULTRAWEAK PHOTON EMISSIONS AND THERMAL ACTIVATION

The Salari et al [29] calculations indicated that flux power density of thermal radiation approaches the lower limit
of UPE only within the infrared range that peaks around 1.28 um at 37°C. Given the distribution of energies within the
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boundaries proximal to the plasma cell membrane this is within the range of the value of 1.57 ym derived from Bohr's
frequency and magnitude of quantum when one nucleus (a proton) is removed from another. The frequency is:

vi=1.32wo=V(m-M™) (2),

where m is the mass of an electron and M is the mass of a proton and w, is the frequency of the Bohr orbit. The role of a
proton in the UPE reaction suggests a more significant role of water, the most prominent molecule within living cells [31].
Liquid water absorbs primarily within the range of 3.1+£0.2 um [32] which corresponds to the O-H stretching mode. The %2
wavelength is 1.56 ym, the Bohr value.

The hydronium ion (H30"), the primary basis of pH or the acid-base continuum eX|ts as a unit for ~10** s and
involves the constant movement of protons with energies that are in the order of 2.1- 1020 J. Consequently water is a
unique molecule that maintains its structure as a single entity and as an aggregate despite its constituents (H")
persistently being removed and added to any given molecule. As stated by De Coursey [33], there are at least a hundred
fold more proton (water) channels in cell membranes than all other forms of ion channels combined. Murugan, Karbowski,
and Persinger [34] have found that small shifts in pH within cell cultures are associated with significant increases in UPE.

Recent experiments indicate that the simultaneous, temporally patterned presentation of LED-generated photons
and specific intensity magnetic fields facilitates the storage of “virtual photon” fields that can be remitted up to an hour after
the termination of the magnetic field-photon exposures. The integrated or summed energy from the photons generated
from the cells during the subsequent hour reflected the total magnetic energy from the applied field within the volume.
Detailed measurements indicated that the wavelength of the LED dominated the peak flux density during the “re-emission”
of photons during this subsequent hour. The capacity for the coherent domains within water as well as the physical-
chemical properties of interfacial water [35] to absorb and to emit specific wavelengths within the UV and visible ranges
has been shown experimentally [36].

Pollack and his colleagues [37-38] have reiterated the importance of the special condition of the condensed
colloidal state or “coascervate” that is displayed by water near boundaries or surfaces, that is interfacial water, compared
to bulk water. Within the exclusion zone (EZ), where solute penetrations are markedly reduced, the viscosity of water
increases 10 fold. The charges from the concentrations of protons in the interface between the EZ and bulk water are
sufficient to generate potential differences of up to 150 mV which could accommodate the range of resting plasma
membrane potentials without contribution from traditional ion concentration gradients (e.g., potassium or chloride). The
EZ displays peak light absorption of ~270 nm. Murugan et al [34] found that cells incubated at 37°C, which are natural
sources of EZ, generate spontaneous photon emissions that peak at ~270 nm.

From the perspectlve of entropy, the transformation from virtual to real states through Casimir- I|ke energies would
involve quantities of ~2- 10 According to previous calculations [28] there are about 0.15- 10° virtual electron
transformations to reaI particle equivalents per s which, once the numbers of coherent domains within water asymptote,
involves about 4.5-10° J in 1 cc of water. Viscosity is equal to energy divided by the volume and frequency. The solution
for 1 cc within the range of biological temperatures is a five fold increase in viscosity. This would suggest that energy from
universal sources would contribute to thixotropy and to the EZ. As calculated by Del Giudice et al [39] quantum-related
coherence domains in the order of 100 nm can “trap” electromagnetic fields which produce a magnetic A vector in
surrounding space. This indicates that the phase of a system could exhibit the Bohm Aharanov effect [40]. The most
common frequency of the matter in coherent domains and electromagnetic fields is 0.26 eV or 1oiSS

The rod is an oddly elongated cell in the human retina with a length of about 25 ym and a width of 1.5 pym which
is remarkably approximate to Bohr's wavelength (1.57 ym) of the equivalent energy to remove one proton from another.
The number of water molecules in this volume would be ~10". If the activation energy is assumed to be 10.8 kJ per mole
which is the second shell value for proton movement in water then the rate constant (k) for the Arrhenlus equation (1) is
about 1.46-10%. When multlplled by the numbers of molecules in the rod (cell) the value is 2.4-10* s™ and when multiplied
by Planck’s constant is 1.6- o=

This results in a temperature equivalent of about 1°K (1.6-10'23 J divided by 1.38:10% J-°K'1). This quantity
approaches the cosmic microwave background (CMB) which we [41] have shown could control the limit to the amount of
energy possible within the magnetic field-induced excess correlatlon systems before they “de-correlate” spontaneousl)f
The background flux density for UPE ranges from 10™ to 10 w-m’ accordlng to Salari et al [29]. If the median 10
w-m?is assumed then the energy across the cell surface is about 10 . When divided by Planck’s constant this is
equivalent to ~10"* events or then numbers of water molecules in single rod ceII

These calculations would indicate that the reason Salari et al's [29] data were not completely explained by
thermal activation as predicted by the Boltzmann distribution is due to the addition of photon energies from origins
responsible for thixotropic phenomena which are also strongly associated with the CMB. This does not negate the
conclusion of Salari et al but instead indicates lipid peroxidation and related chemical reactions as well as mitochondrial
activity are not the primary etiologies of UPE but rather the vehicles through which the energies are manifested.

IMPLICATIONS AND APPLICATIONS

There are several convergent operations. First, the 0.026 Hz (38 s) is the v-g° ! constant where v is the earth’s
rotational velocity and g is 9.8 m- s™. A rotational variable might accommodate the unexplained spontaneous UPE
recorded by Moraes et al [42] from germinating wheat seedlings maintained in constant darkened chambers that are
synchronized with the rhythm of the local gravimetric tidal acceleration. Considering the relationship between jerks (third
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derivatives) in earth’s rotational velocity and hence angular momentum and its potential correlation with seismicity, the
anomalous display of photons might be accommodated.

Second, this is the transformation time for the upper rest limit of a photon mass accelerating at ¢ to approach
Planck’s constant (~2:10"°% kg-9-10™® m-s?is 1.8:10™* J) and when divided into the constant (6.626-10* J-s) which is ~37
s. Because the value for the constant is effectively the energy associated with the time for a single orbit of the energy
equivalence of the mass of an electron and the square of the fine structure velocity, this time might be required to be
incorporated into the unit (a single orbit) that creates its magnetic moment. The concurrence with the proton is supportive.
The magnetic field strength required to converge with 1.8:10°%° ] (the rest mass of a photon accelerated at cz) for a proton
with a magnetic moment of 1.41-102° A-m? (3-T™) is ~10”° T. This is the increment frequently coupled with 102 W-m, the
median flux density for UPEs [43, 44].

Third the occurrence of discrete 2 pA currents occurring every 37 s in photoreceptors through classic membrane
channel widths results in a magnetic field strength (10° T) that has been associated with 10> W-m™. Assuming the
classic equation for magnetic field through a cylinder:

B=(ul) -(2mmr)™ (3),

where p=41-10" N-A?, I is current (2-10™% A) and r is the radius of the cylinder (0.5-10° m), the resulting magnetic field is
10° T. This is also the optimal intensity for the proton magnetic moment (1.41-10® A-m?) to match the energy from the
photon accelerated from rest mass. The equivalent frequency of that energy is ~37 to 38 s.

In other words the frequency implicit to the proton within the strength of the magnetic field correlated with the
current associated with the phasic component of photoreceptor membrane attributed by Salari et al [29] to photon
emissions is effectively identical to that found by Baylor et al [14] to reflect the temporal distribution of the “dark noise”
potentials. Vares and Persinger [45] found a systematic inverse correlation in darkened settings between photon flux
density originating from the earth and geomagnetic variation. Experiments involving plates of ~10° mouse melanoma cells
housed in darkened settings indicated that for every 102 W-m increase in photon emission as measured by digital PMTs
there was a 1 nT decrease in adjacent static magnetic field intensity of the earth [46].

One interpretation of this consistent inverse correlation in context of the discrete electrical dark noise from
photoreceptors reported by Baylor et al [14] and explored by Salari et al [29] is that the photons originated from the
transformation of magnetic energy within the cell. Hence the increase in 22pA current every 38 s was associated with the
latency required for the photon to emerge in cell space. Assuming 10™** W-m™ and the functional width of the active
portion of the photoreceptor cell to be 102 m? the energy accumulated over 38 s would be ~3-10° J which is within the
range of that available from the CMB. Clearly discrete values in UPE and cross-sectional areas would be required.

REFERENCES
[1] Tu, L-C., Luo, J. and Gillies, G. T. 2005. The mass of the photon. Rep. Prog. Phys. 68, 77-130.

[2] Persinger, M. A. 2013. Support for Eddington’s number and his approach to astronomy: recent developments in the
physics and chemistry of the human brain. Int. Lett. Chem. Phys. Astron. 8, 8-19.

[3] Hameroff, S. and Penrose, R. 2013. Consciousness in the universe: a review of the ‘Orch OR’ theory. Phys. of Life
Rev. 11, 39-78.

[4] Rahnama, M., Tuszynski, J. A., Bokkon, I., Cifra, M., Sardar, P. and Salari, V. 2011. Emission of mitochrondrial
biophotons and their effects on electrical activity of membrane via microtubules. J. Integrat. Neurosci. 10, 65-88.

[5] Dotta, B. T., Buckner, C. A., Lafrenie, R. M. and Persinger, M. A. 2011. Photon emissions form human brain and cell
culture exposed to distally rotating magnetic fields shared by separate light-stimulated brains and cells. Brain Res. 388,
77-88.

[6] Dotta, B. T., Buckner, C. A., Cameron, D., Lafrenie, R. F. and Persinger, M. A. 2011. Biophoton emissions from cell
cultures: biochemical evidence for the plasma membrane as the primary source. Gen. Physiol. Biophys. 30, 301-309.

[7] Kobayashi, K., Okabe, H., Kawano, S., Hidaka, Y. and Hara, K. 2014. Biophoton emission induced by heat shock.
PLOS one, DOI: 10.1371/journal.pone.0105700.

[8] Persinger, M. A. 2014. Convergence of numbers of synapses and quantum foci within human brain space: quantitative
implications of the photon as the source of cognition. Int. Lett. Chem. Phys. Astron. 11, 59-66.

[9] Bokkon, I. 2012. Recognition of functional roles of free radicals. Cur. Neuropharm. 10, 287-288.

[10] Bokkon, I. and D’Angiulli, A. 2009. Emergence of transmission of visual awareness through optical coding in the brain:
a redox molecular hypothesis on visual mental imagery. Biosci. Hypoth. 2, 226-212.

[11] Gurwitsch, A. G. and Gurwitsch, L. D. 1959. Die Mitogenetische Strahlung. Fisher-Verlag: Jena.

[12] Popp, F. A. 1979. Coherent photon storage of biological systems. In Popp, F. A., Becker, G., Konig, H. L. and
Peschka, W. (eds) Electromagnetic Bio-information. Urban and Schwarzenberg, Munchen-Wien-Baltimore, pp. 123-149.

[13] Popp, F. A, Li, K. H., Mei, W. P., Galle, M. and Neurohr, R. 1988. Physical aspects of biophotons. Experientia, 44,
576-585.

3532 |Page council for Innovative Research
April 2016 www.cirworld.com


http://cirjap.com/

/° ISSN 2347-3487

Volume 11 Number 7
g Journal of Advances in Physics
-

[14] Baylor, D. A., Matthews, G. and Yau, K-W. 1980. Two components of electrical dark noise in toad retinal rod outer
segments. J. Physiol. 309, 591-621.

[15] Van Wik, R., Van Wijk, E. P. A. and Bajpai, R. P. 2006. Photocount distribution of photons emitted from three sites of
the body. J. Photochem. Photobiol. B. 84, 46-55.

[16] Dotta, B. T., Murugan, N. J., Karbowski, L. M., Lafrenie, R. M. and Persinger, M. A. 2014. Shifting wavelengths of
ultraweak photon emissions from dying melanoma cells: their chemical enhancement and blocking are predicted by
Cosic’s theory of resonant recognition model for macromolecules. Naturwissenschaften, 101, 87-94.

[17] Tilbury, R. N. and Quickenden, T. I. 1988. Spectral and time dependence studies of the ultraweak bioluminescence
emitted by the bacterium Escherichia coli. Photochem. Photobiol. 47, 145-150.

[18] Kobayashi, M., Takeda, M., Ito, K-l., Kato, H., Inaba, H. 1999. Two-dimensional photon counting imaging and
spatiotemporal characterization of ultraweak photon emission from a rats brain in vivo. J. Neurosci. Met. 93, 163-168.

[19] Dotta, B. T., Saroka, K. S. and Persinger, M. A. 2012. Increased photon emission from the head while imaging light in
the dark is correlated with changes in electroencephalographic power: support of Bokkon’s biophoton hypothesis.
Neurosci. Lett. 513, 151-154.

[20] saroka, K. S., Dotta, B. T. and Persinger, M. A. 2013. Concurrent photon emissions, changes in quantitative brain
activity over the right hemisphere and alterations in the proximal geomagnetic field while imagining white light. Int. J. Life
Sci. Med. Res. 3, 30-34.

[21] Bokkon, I. 2005. Dreams and neuroholography: an interdisciplinary interpretation of development of homeotherm
state in evolution. Sleep Hypn. 7, 61-76.

[22] Bokkon, I., Dai, J., Antal, I. 2010. Picture representation during REM dreams: a redox hypothesis. Biosystems, 100,
79-86.

[23] Bokkon, I., Salari, V., Tuszynski, J. A. and Antal, I. 2010. Estimation of the number of biophotons involved in the visual
perception of a single object image: biophoton intensity can be considerably higher inside cells than outside. J.
Photochem. Photobiol. B. DOI: 10.1016/j.photobiol.2010.06.001.

[24] Wang, C., Bokkon, I., Dai, J. and Antal, I. 2011. Spontaneous and visible light-induced ultraweak photon emission
from rat eyes. Brain Res. 1369, 1-9.

[25] Sun, Y., Wang, C. and Dai, J. 2010. Biophotons as neural communication signals demonstrated in situ biophoton
autography. Photochem. Photobiol. Sci. DOI: 10.1039/b9pp00125e.

[26] Persinger, M. A. 2010. 10 Joules as a neuromolecular qguantum in medicinal chemistry: an alternative approach to
myriad molecular pathways. Cur. Med. Chem. 17, 3094-3098.0

[27] Persinger, M. A. 2015. The prevalence and significance of ~10%° J and ~10™ W-m as convergent/divergent nodal
units in the universe. Int. Lett. Chem. Phys. Astron. 61, 94-100.

[28] Persinger, M. A. 2015. Thixotropic phenomena in water: quantitative indicators of Casimir-magnetic transformations
from vacuum oscillations (virtual particles) Entropy 17: 6200-6212.

[29] Salari, V., Scholkmann, F., Bokkon, I., Shahbazi, F. and Tuszynski, J. 2016. The physical mechanism for retinal
discrete dark noise: thermal activation or cellular ultraweak photon emission? PLOS one, DOI:10.1371/
journal.pone.0148336.

[30] Dotta, B. T. and Persinger, M. A. 2012. “Doubling” of local photon emissions when two simultaneous, spatially-
separated, chemiluminiscent reactions share the same magnetic field configurations. J. Biophys. Chem. 3, 72-80.

[31] Pollack, G. H. 2003. The role of aqueous interfaces in the cell. Adv. Colloid Interface Sci. 103, 173-196.

[32] Chai, B., Yoo, H. and Pollack, G. H. 2009. Effect of radiant energy on near-surface water. J. Phys. Chem. B. 113,
13953-13958.

[33] De Coursey, T. E. 2002. Voltage-gated proton channels and other proton transfer pathways. Physiol. Rev., 83: 475-
579.

[34] Murugan, N. J., Karbowski, L. M. and Persinger, M. A. 2016 Experimental evidence that specific photon energies are
“stored” in malignant cells for an hour: the synergism of weak magnetic field-LED wavelength pulses. Biol. Med. 8:1 BM-
162-16.

[35] del Giudice, E., Spinetti, P. R. and Tedeschi, A. 2010. Water dynamics at the root of metaphorphosis in living
organisms. Water 2, 566-586.

[36] Karbowski, L. M, Murugan, N. J. and Persinger, M. A. Physiological shifts in pH elicit ultraweak photon emissions
(UPE) in melanoma cells. In preparation.

[37] Chai, B-h., Zheng, J-m., Zhao, Q. and Pollack, G. H. 2008. Spectroscopic studies of solutes in aqueous solutions. J.
Phys. Chem. A 11, 2242-2247.

3533 |Page council for Innovative Research
April 2016 www.cirworld.com


http://cirjap.com/

ISSN 2347-3487
Volume 11 Number 7
Journal of Advances in Physics
-

[38] zheng, J-m., Chin, W-C., Khijniak, E., Khijniak, E. Jr. and Pollack, G. H. (2006). Adv. Colloid and Interface Sci. 127,
19-27.

[39] del Giudice, E. and Preparata, G. 1995. Coherent dynamics in water as possible explanation of biological membrane
formation. J. Biol. Phys. 20, 105-116.

[40] Persinger, M. A. and Koren, S. A. 2016. The Aharanov-Bohm phase shift and magnetic vector potential “A” could
accommodate for optical coupler, digital-to-analogue magnetic field excess correlations of photon emissions within living
aqueous systems. J. Advances in Phys., 11, 3333-3340.

[41] Persinger, M. A,, Dotta, B. T., Murugan, N. J., Karbowski, L. M. and Koren, S. A. 2016. Rotational frequency
matching of the energy of the changing angular velocity magnetic field intensity and the proton magnetic moment
produces a ten fold increased excess correlation in pH shifts in spring water. Neuroquant. 14, 1-8.

[42] Moraes, T. A., Barlow, P. W., Klingele, E. and Gallep, C. M. 2012. Spontaneous ultra-weak light emissions from wheat
seedlings are rhythmic and synchronized with the time profile of the local gravimetric tide. Naturwissenchaften, 99, 465-
472.

[43] Persinger, M. A., Dotta, B. T., Saroka, K. S. and Scott, M. A. 2013. Congruence of energies for cerebral photon
emissions, quantitative EEG activities and ~5 nT changes in the proximal geomagnetic field support spin-based
hypothesis of consciousness. J. Cons. Explor. Res. 4, 1-24.

[44] Hunter, M. D., Mulligan, B. P., Dotta, B. T., Saroka, K. S., Lavallee, C. F, Koren, S. A. and Persinger, M. A. 2010.
Cerebral dynamics and discrete energy changes in the personal physical environment during intuitive-like states and
perceptions. J. Cons. Explor. Res., 1, 1179-1197.

[45] Vares, D. A. E. and Persinger, M. A. 2013. Predicting random events from background photon density two days
previously: implications for virtual-to-matter determinism and changing the future. J. NonLocality, II. Nr. 2.
http:journals.sfu.ca/nonlocality/inded.php/nonlocality/article/view/41/39.

[46] Persinger, M. A., Dotta, B. T., Karbowski, L. M. and Murugan, N. J. 2015. Inverse relationship between photon flux
densities and nanoTesla magnetic fields over cell aggregates: quantitative evidence for energetic conservation. FEBS
Open, 5, 413-418.

Author’s Biography with Photo

Michael A. Persinger, Ph.D. is a Full Professor at Laurentian University in Sudbury, Ontario,
Canada. He is affiliated with a number of different programs including Biomolecular Sciences,
Behavioural Neuroscience and Human Studies as well as the Quantum Molecular Biology
Laboratory where he is examining the relationship between 10° J events within the brain and
complex functions. Dr. Persinger and his colleagues have experimentally demonstrated the
validity of Cosic’s Molecular Resonance Recognition Model, Bokkon’s Cerebral Photon Field
Hypothesis and the efficacy of proton driving patterned magnetic fields that inhibit the growth of
cancer cells but not normal cells. He is an interdisciplinary scientist whose primary goal is to
integrate the physical sciences, social sciences and humanities according to their fundamental
operations. Within the last 50 years he has published more than 500 technical articles in a
variety of areas that range from Astronomy to Zoology. His present experiments are focused
upon understanding the relationship between the structure of space and distribution of energy,
the shared dimensional equivalence of quantized gravitational and electromagnetic fields, and
the empirical demonstration of an intrinsic entanglement velocity.

3534 |Page council for Innovative Research
April 2016 www.cirworld.com


http://cirjap.com/

