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Abstract 
The Cosic Resonance Recognition Model (RRM) for amino acid sequences was applied to the 
classes of proteins displayed by four strains (Sudan, Zaire, Reston, Ivory Coast) of Ebola virus that 
produced either high or minimal numbers of human fatalities. The results clearly differentiated 
highly lethal and non-lethal strains. Solutions for the two lethal strains exhibited near ultraviolet 
(~230 nm) photon values while the two asymptomatic forms displayed near infrared (~1000 nm) 
values. Cross-correlations of spectral densities of the RRM values of the different classes of pro-
teins associated with the genome of the viruses supported this dichotomy. The strongest coeffi-
cient occurred only between Sudan-Zaire strains but not for any of the other pairs of strains for 
sGP, the small glycoprotein that intercalated with the plasma cell membrane to promote insertion 
of viral contents into cellular space. A surprising, statistically significant cross-spectral correlation 
occurred between the “spike” glycoprotein component (GP1) of the virus that associated the anc-
horing of the virus to the mammalian cell plasma membrane and the Schumann resonance of the 
earth whose intensities were determined by the incidence of equatorial thunderstorms. Previous 
applications of the RRM to shifting photon wavelengths emitted by melanoma cells adapting to 
reduced ambient temperature have validated Cosic’s model and have demonstrated very narrow- 
wave-length (about 10 nm) specificity. One possible ancillary and non-invasive treatment of 
people within which the fatal Ebola strains are residing would be whole body application of nar-
row band near-infrared light pulsed as specific physiologically-patterned sequences with suffi-
cient radiant flux density to perfuse the entire body volume. 
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Infrared Photon Equivalents, Schumann Resonance, Cross-Spectral Analyses of Viral Proteins 

 
 

1. Introduction 
From a biophysical and ecological perspective, the proliferation and density of all life forms, including the hu-
man population, are subject to physical constraints determined by the parameters of physical and chemical reac-
tions within the terrestrial environment. The intrinsic processes often described as dynamic equilibrium suggest 
there are mechanisms that mediate this control. Minute alterations in the genetic expression of opportunistic in-
fections or modified vulnerability to pathogens have been considered as the standard forms of contagion by 
which populations are controlled or eliminated. However interpretations are subject to change, such as for the 
case of malaria that was once attributed to “bad air” before the recondite stimuli responsible for this disease was 
measured, and often require a significant change in perspective from contemporary assumptions. Here we 
present an alternative mechanism for the proliferation of Ebola, the possible biophysical mechanism for the 
marked strain variation in fatality, the potential etiology, and a possible non-invasive treatment. 

The current Zaire Ebola virus is a subset of the genus of Ebola viruses for which the most typical symptom is 
fatal hemorrhagic fever in human beings. The recent (2014) proliferation in Africa is considered similar if not 
identical to that form first identified in the Democratic Republic of Congo and is considered similar to the Mar-
burg virus. Transmission is presumed to involve proximity with fluids originating from an infected person. 
However, unlike the first known manifestations ~1976, the proliferation has escalated since the Spring of 2014 
although precise inflections of the growth curves for prevalence and incidence could extend to 2012. 

Not all subsets of Ebola are deadly. There are at least four locations where the manifestations occurred (year 
of onset in parentheses). Two of them, Reston (1995) and Ivory Coast (1994) were associated with minimum or 
no mortality. The Sudan (1976) and Zaire (1976) varieties were associated with 54% and 88% mortality, respec-
tively. 

The Ebola virus contains ~19,000 base pairs and encodes for seven structural proteins whose sequences have 
been isolated [1]. The essential structure is a cylinder or tube whose length ranges within the near infrared wa-
velength (800 to 1000 nm) with a radius of ~40 nm (~251 nm circumference). From the bilayer lipid surface, 
glycoproteins extend as 10 nm projections with interspaces of ~10 nm [2]. The latter is effectively the same 
width as a plasma membrane of a mammalian cell and the equivalence of the phase modulation for visible pho-
ton emissions (~10−19 J) from cells [3] resulting in energies of ~10−20 J. This increment of energy is associated 
with a plethora of critical biophysical processes that includes the sequestering of ligands to receptors and the 
resting membrane potential [4]. 

The virus itself has four strains with a genome of 19 kB. This genome encodes 8 - 9 proteins that facilitate in-
fection and proliferation within the host organism. From the NIH (National Institute of Health) databank we ob-
tained the genomic sequences for the four strains Sudan (18,875), Zaire (18,839), Reston (18,960) and Ivory 
Coast (18,930) as well as the associated (34) proteins from the various strains. The acronyms, names and num-
ber of amino acids for the major proteins are shown in Table 1. 
 

Table 1. Acronyms, name and Amino Acid (AA) lengths of components of Ebola. 

Acronym Protein Amino Acids 

NP Nucleoprotein 738 

VP35 Polymerase complex protein 329 

VP40 Matrix protein 326 

GP1 Spike glycoprotein 676 

sGP Small secreted glycoprotein 372 

VP30 Minor nucleoprotein 288 

VP24 Membrane-associated protein 251 

L RNA-dependent RNA polymerase 2210 
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2. Irena Cosic’s Resonant Recognition Model (RRM) 
The Resonant Recognition Model (RRM) was developed by Irene Cosic [5] who was attempting to reconcile the 
unexpected, marked resemblances between functionally dissimilar proteins. She assumed that a type of spectral 
density of the spatial sequences of the amino acids in different proteins might be more revealing than simply 
comparing classic chemical “structures”. The model is based upon representing the protein’s primary structure 
as numerical series by assigning each amino acid with a physical value. This value was the energy of delocalized 
electrons for each amino acid. She has obtained characteristic RRM values for different functional groups of 
proteins and DNA regulatory sequences. 

We [6] have experimentally supported the predictions and applications of the Cosic model by measuring the 
photon emissions from mouse (B16) melanoma cells that had been removed from incubation. The cells emit 
specific increments of 10 nm wavelengths from the near ultraviolet through the visible to the near infrared range 
as measured by photomultiplier units. This shift in photon emission wavelengths (as inferred by the results of 
different filters) changed from primarily near infrared to near ultraviolet over a ten hour period. Specific chemi-
cal activators or inhibitors for specific wavelengths based upon the RRM elicited either enhancement or dimi-
nishment of photons at the specific wavelength predicted by Cosic. Activators or inhibitors predicted for other 
wavelengths were not effective or much less effective. The spike in near-infrared energies preceded a spike in 
near-ultraviolet energies by about 3 hours. The temporal sequence was consistent with the activation of signal-
ing pathways (near-infrared) followed by activation of protein-structural factors (near-ultraviolet). 

Wu and Persinger [7] had shown that the wavelength of infrared photons predicted from Cosic’s model for 
cytochrome c and cytochrome oxidase II, proteins associated with activation in the regenerating blastema within 
planarian, facilitated the rate of growth of sectioned organisms. The power density of the 880 nm light was 
~10−3 W·m−2. The energy at the level of a symmetrical patch of plasma cell membrane (10−16 m2) would have 
been ~10−19 J. When considered together the potential utility of RRM for pursuing the optimal photon frequen-
cies that could differentially affect viral activity was considered feasible. 

Biophotons are emitted by bacteria [8] and cells [9] and may be a means by which intercellular communica-
tions [10] occur rather than just a spurious correlate of biochemical activity. Their power (flux) densities are in 
the order of 10−11 to 10−13 W·m−2. Biologically-relevant reactions such as the addition of hydrogen peroxide to 
hypochlorite solutions emit copious photons and may be involved with non-local interactions between chemical 
reactions [11] as well as shifts in pH [12]. Photon emissions from microtubual preparations respond to the ap-
plication of relatively weak (μT) extremely low frequency magnetic fields when they display changing angular 
velocities around a circular array of solenoids [13]. Comparable magnetic field strengths that match the “mem-
brane magnetic moment” of cells facilitate the release of photons and suggest the involvement of very small 
energies such as the difference between electron spin and orbital magnetic moments [14]. At a cellular level bi-
ophoton emission is induced by heat shock [15]. 

Applying light with specific frequencies can preserve biological function. Exposure of optic nerves after par-
tial injury to about 250 W·m−2 of 670 nm for 30 min reduced oxidative stress [16] and attenuated secondary de-
generation. Low power laser light (685 nm) exposure for 3 min to 910 W·m−2 stimulated stem cell proliferation 
in planaria [17]. In fact near-infrared photoimmunotherapy that targets specific membrane molecules [18] has 
been successful in vivo by binding to the cell membrane which has been shown by Dotta et al. [19] to be a pri-
mary source of biophotons in the order of 10−20 J per s per reaction. Because visible light penetrates the mam-
malian brain and body the presence of encephalopsin (extraretinal opsins within for example brain tissue) sug-
gests external photons of specific wavelengths may be more effective than now appreciated. Opsins mediate 
transmembrane proteins that act on G-protein-coupled receptors [20]. Exposure of the human skull (via the ear 
canal) to blue (465 nm) LEDs with a luminous flux density of about 10 W·m−2 elicits discernable changes 
throughout the brain as inferred by fMRI activity [21]. 

3. Cosic Procedure 
The genomic and proteomic information for each of the four strains of the Ebola virus were obtained from the 
National Center for Biotechnology Information data (NCBI). The NCBI reference sequence or identification 
number for each strain, along with the initial year of outbreak and resulting deaths can be seen in Table 2. The 
NCBI reference (RefSeq) was: Zaire: http://www.ncbi.nlm.nih.gov/nuccore/10313991. The suffixes for the Su-
dan, Reston, and Ivory Coast references were: 55770807, 2278922, and 302315369, respectively. 

http://www.ncbi.nlm.nih.gov/nuccore/10313991
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Table 2. Ebola Virus Strain, the NCBI RefSeq, Cosic’s Resonant Recognition Model (RRM), the actual or true frequency, 
and the percentage of deaths of each strain. 

Ebola Virus Strain NCBI RefSeq Year RRM frequency True Frequency Deaths 

Sudan NC_006432.1 1976 0.874578947 1.3E+15 53% 

Zaire NC_002549.1 1976 0.875973684 1.31E+15 88% 

Reston NC_004161.1 1995 0.1887494812 2.52E+14 0% 

Tai Forest (Cote d’Ivoire) NC_014372.1 1994 0.1959063482 2.92E+14 0% 

 
The primary amino acid sequence was transformed into a numerical sequence using the Resonant Recognition 

Model (RRM). Each of the 20 amino acids in the entire sequence was assigned an electron-ion interaction po-
tential (EIIP) value [4]. This value represents the average energy state of all of the valence electron associated 
with that amino acid. The numerical sequence was then subjected to a signal analysis to determine a characteris-
tic RRM frequency. The RRM frequency was converted to a true frequency by determining the appropriate 
wavelength using the function fRRM = 201/λ. This method was also applied to the genomic sequence of each 
strain, where each nucleotide was represented by an EIIP value, and then subjected to signal analysis. 

4. Results of Cosic’s RRM 
As shown in Table 2, the results indicated a clear difference between the rarely fatal and very fatal strains of 
Ebola. The primary resonance frequency fRRM for the two deadliest strains (Sudan and Zaire) were 0.87457 and 
0.8759. This would be equivalent to an actual frequency of 1.3044 × 1015 and 1.3065 × 1015 Hz, respectively. 
Although very similar the difference between the two strains is equivalent to ~0.01 eV (10−21 J) which is similar 
to the average energy required for A-T/C-G base pairing in the human genome. 

Assuming the velocity of light in a vacuum, the equivalent wavelengths for the Cosic frequencies for the two 
stains would be ~230 nm. If we assume the variable velocity of light in water [22], which ranges from 2.147 × 
108 m·s−1 for 370 nm to 2.206 × 108 m·s−1 at 520 m, the wavelengths would be closer to ~160 to 165 nm de-
pending upon inferences of linearity. In other words the electromagnetic equivalent of the Cosic frequency 
would involve photons within the near ultraviolet band. Interestingly, the radius of the circular wavelength (230 
nm) would be 36.6 nm, that is, within the range of the radius of the Ebola virus. 

On the other hand the least fatal Ebola strains, the Reston and Ivory Coast varieties, which after infecting the 
host are asymptomatic, display Cosic frequencies of 2.51691 × 1014 Hz and 2.92195 × 1014 Hz, respectively. 
The equivalent wavelength for photons would be 1.19 and 1.03 μm, respectively, that is within the near infrared 
range. If we assume the adjustment for the velocity of light in water, for example, 2.3 × 108 m·s−1 the effective 
Cosic solution would be narrow-band wavelengths of 912 and 815 nm. This is within the range of the length 
(800 to 1000 nm) the virus. 

There are major implications for this clear dichotomy in association with photon frequency between the more 
lethal and non-symptomatic forms of Ebola. Functional wavelengths that encompass near-UV are usually asso-
ciated with growth and dynamic protein changes. Wavelengths involving near-IR are associated with general ac-
tivation. The clear discrepancy of wavelengths between the lethal and nonlethal strains could be sufficient to al-
low therapeutic intervention by applied, narrow band light spectra. If the viral activities operate similarly to 
what was measured with melanoma cells, the application of the photon wavelengths must be within 10 nm of the 
predicted Cosic frequency or there would be no effect [4]. 

The most parsimonious intervention would be the whole body application of the 1.02 to 1.19 μm (near IR) 
wavelength to patients who have contracted Sudan and Zaire strains. If, as our melanoma and planarian experi-
ments imply [4] [5], the photon frequencies predicted by the Cosic RRM are the equivalent of the molecular 
structure or a type of “virtual” structure, the IR should produce a non-lethal representation within the viral pro-
teins. If valid, this could reduce the fatality by directly disrupting the intrinsic proliferative mechanisms. It 
would be essential to employ LED (Light Emitting Diodes) that were manufactured specifically for those fre-
quencies. “Red” lights from incandescent sources or simply painted light bulbs based upon full (visible) spec-
trum emission would be less effective. 

The optimal power or photon flux density of the near IR LED frequencies for whole body exposure may be 
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less intense than anticipated. For treatment of SAD (Seasonal Affective Depression) white light in excess of 
2500 lux or ~1 W·m−2 (1 lux = ~1.5 × 10−3 W·m−2) is required; radiant flux density approximately 10 fold 
weaker was not effective [23]. Our direct experiments with white light (10,000 lux) applied to the skull indicate 
that photon energies move across this impediment through cerebral tissue and are emitted distally [24]. The slow 
latency for photon detection (1.7 s along the rostral-caudal axis; 0.7 s across the width of the skulls) compared to 
the “instantaneous” detection expected by direct light suggested the role of Grotthuss-like mechanisms involving 
protons. 

Within the darkness of the internal organs and blood occupied by the virus the photon flux density is likely to 
be in the order of 10−12 W·m−2 [25]. This is consistent with the results from multiple studies [26] [27] that 
showed that cell-to-cell communication as well as functional electrical correlations involved power densities in 
this range [3]. Our experiments with specific filters have suggested that picoWatt per meter-squared photon pat-
terns, if appropriately patterned, may be the “information” that initiates the much more glucose energy-de- 
manding cascade of molecular pathways. We have shown this for preparations of microtubules [13]. In other 
words the inter-cell photon emissions and correlated information are equivalent to turning the ignition on or off 
in an automobile and involve minimal energy. The major energy that operates this method of conveyance is 
contained within the construction of the automobile. 

In the balance of probabilities the static application of the optimal LED-emitting photons would not be as ef-
fective as the appropriate, physiologically-patterned pulsation of the light. The rationale for this statement is 
based upon what we have measured for weak, biofrequency magnetic fields. Different temporal patterns of weak 
(nanoTesla to microTesla) magnetic fields generated by specific point durations (the duration of each comput-
er-generated voltage that generates the field) produce very specific effects [28] [29]. Light flashes coupled to 
magnetic fields applied across the brain enhance physiological effects [30]. Our recent unpublished results in-
volving patterns of light flashes from near-ultraviolet and near-infrared LEDs applied to cancer cells have veri-
fied the efficacy of specific light wavelength patterns generated from exact point durations. 

5. Spectral Analysis of Cosic’s RRM and Ebola Protein Patterns 
We have found that the greatest congruence between applied, physiologically-patterned magnetic fields, photon 
emissions from cells, and the responses of the molecular pathways of cells is not the absolute measures of the 
numbers of or flux density of photons over time, per se, but rather the spectral power densities of these changes. 
For example [31] the comparisons of the physiologically patterned (frequency- and phase-modulated) weak 
magnetic fields that slow the proliferation of cancer cells and the digitized patterns extracted from the quantita-
tive electroencephalographic activity of a person with specific abilities to affect cancer cells showed no obvious 
visual similarities. However the spectral densities of the two patterns were significantly congruent. 

The differences in correlation coefficients for protein sequences’ spectral analyses were completed for the 
frequency patterns generated by the Cosic procedure for the proteins in Table 1. The proteins were sequenced 
according to their amino acids, analyzed by the Cosic method, and spectral analyzed using SPSS (SPSS-16 PC). 
The spectral profiles for each protein were compared by correlation between each pair of strains. Because raw 
spectral densities display an intrinsic decrease in power from the lowest to the highest frequencies, this serial 
order was covaried first before the cross-correlations were completed to minimize this possible artifact. Howev-
er the changes in the strengths of coefficients were relatively minimal. 

The results are shown in Table 3. The strongest correlations occurred between the two most lethal strains 
(Sudan-Zaire) compared to all of the other pairs of strain comparisons. In fact the strength of the averaged cor-
relation coefficient according to one-way analysis of variance as a function of the six pairs was statistically sig-
nificant [F(5,26) = 8.85, p < 0.001; omega2 = 63% of variance explained]. The post hoc test (Tukey, p < 0.05) 
indicated that the Sudan-Zaire comparison was significantly stronger than the other pairs that did not differ sig-
nificantly from each other. One inference is that the Sudan-Zaire pair correlation strengths accommodated two- 
thirds of the variability in all of the coefficients for the groups (pairs). 

The most singularly powerful correlation (r = 0.62) occurred between the sGP spectral profiles for the Sudan 
and Zaire strains. These results suggest that all of these strains have the ability to attach, invade, and replicate 
inside the host cell. However the Zaire and Sudan strains are enhanced. The sGP component has been attributed to 
the capacity for the glycoprotein covering (~10 nm) of the virus to fuse (and integrate) into the plasma cell mem-
brane. This is followed by the insertion of the viral contents into the cell. At face value this enhanced correlation  
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Table 3. Correlations between spectral densities of RRM profiles for different proteins for different pairs of Ebola strains. 

Protein Sudan-Zaire Sudan-Reston Sudan-Ivory Zaire -Reston Zaire-Ivory Ivory-Reston 

NP 0.352 0.231 0.294 0.275 0.267 0.311 

VP35 0.407 0.349 0.298 0.216 0.265 0.375 

VP40 - - - - - - 

GP1 0.366 0.315 0.258 0.246 0.23 0.309 

SGP 0.624 - - - - - 

VP30 0.373 0.219 0.228 0.301 0.264 0.352 

VP24 0.514 0.206 0.196 0.283 0.312 0.344 

L - - - - - 0.395 

 
of spectral densities which only occurred between the two most lethal forms could be consistent with their high 
rates of successful modification of normal cells. It may be relevant that the associated energy per molecule from 
the Cosic frequency for the strains that generate the greatest mortality could exceed the born self-energy cost for 
an ion permeating a pure lipid bilayer for H3O+. This threshold is not reached for the energy from the Cosic fre-
quencies for the non-lethal strains. 

6. Spectral Analyses Congruence with the Schumann Resonance 
During abiogenesis and the early production of amino acids from atmospheric gases through electrical dis-
charges or “lightning” [32], the fundamental resonances of the earth were present [33]. The fundamental fre-
quency which is determined by the ratio between the velocity of light and the earth’s circumference is ~7.8 Hz 
with harmonics that appear every ~6 Hz (e.g., 14 Hz, 20 Hz, 26 Hz). They are generated by the approximately 
40 to 100 lighting discharges per second globally that originate primarily from equatorial regions. 

Koenig [34] noted the conspicuous similarity between the structures of these resonances and human elec-
troencephalographic patterns almost 50 years ago. The intensity of the magnetic field component of the funda-
mental frequency is about 2 to 4 nT while the electric field component is about 1 mV·m−2 [35]. These values are 
within the same order of magnitude and even approach the coefficients for the primary magnetic and electric 
field components associated with human cerebral activity [36]. 

Alterations in the amplitudes of the Schumann resonances reflect the variations in global thunderstorm activi-
ty and exhibit a yearly maximum during May and a minimum in October-November. There are intrinsic peri-
odicities of 5, 10 and 20 days. The mild shift in frequency with a peak around 15 hr UT has been attributed to 
the meridian drift in global lightning activity [35]. Increased amplitudes within the third and fourth harmonic 
precede some seismic events. What may be particularly relevant for biological processes is that the ~125 ms 
cycles for completion of the circular waves display phase shifts approaching 20 to 25 ms, which is considered to 
be one of the latencies required to add a base to a DNA sequence. 

That very weak magnetic fields such as those generated normally between the earth surface and the ionos-
phere due to global lighting can show cross-spectral congruence with electroencephalographic activity within 
the human brain was recently reported by Saroka and Persinger [37]. Although the intensities may be considered 
“too weak”, both quantitative calculations and direct comparisons in real time of rates of change in electroence-
phalographic power density within Schumann frequencies and actual power directly measured from Saroka’s 
Sudbury station exhibit clear phase coherence. 

To discern if there was spectral density congruence between the Cosic solutions for various components of 
the Ebola protein and the Schumann pattern, the two were correlated. Two random samples of Schumann re-
sonances were obtained from an Italian station and our local (Saroka) station. Results for the Italian station are 
shown in Table 4. The Schumann spectral density correlation was strongest and statistically significant with the 
GP1 protein. This protein is associated with the 10 nm “spikes” that protrude from the major mass and allow the 
virus to anchor to the host’s cell membrane. Hence if the most lethal forms whose SGPs are highly correlated 
were more “cohesive” because of the enhanced properties of the GP1 whose spectrum is correlated with the 
Schumann resonance, the probability of transcellular infection could be markedly enhanced. 
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Table 4. Correlation coefficients between spectra densities of RRM Profiles for different 
proteins from Ebola and schumann resonance spectral densities. Only statistically significant 
(p < 0.05) values are shown. 

Protein Schumann 

NP - 

VP35 - 

VP40 - 

GP1 0.411 

SGP - 

VP30 - 

VP24 0.264 

L - 

 
For the Saroka (Sudbury) Station the only statistically significant cross-correlation again occurred for the GP1 

protein (0.287). The congruence for GP1 was evident for both Schumann patterns separated by two loci (Canada 
and Italy), indicating although not proving a potential source of shared variance. This suggests that global va-
riables that produce increases in the Schumann intensities which could involve uninvestigated stimuli such as 
the enhanced lightning (thunderstorm) frequencies associated with global warming or alterations in vertical at-
mospheric current density (~10−12 A·m−2) from specific arrays of human population density could facilitate this 
activation [37]. We cannot exclude the possibility that man-made technical energies penetrating in the earth-io- 
nosphere cavity could also modify Schumann factors. 

7. Conclusion 
Although current models for viral proliferation and contagion are congruent with accepted mechanisms, there 
may be parallel perspectives that could facilitate the understanding and treatment, particularly for the very lethal 
viruses such as Ebola. The transformation of amino acid sequences to spectral densities based upon de-localized 
electron densities as proposed by Irena Cosic completely differentiated the very lethal and effectively asympto-
matic strains of Ebola. The electromagnetic wavelengths within the near ultraviolet for the lethal forms and the 
near infrared for the non-lethal forms indicate that application of the appropriately patterned “monochromatic” 
or narrow band, LED generated wavelengths might attenuate the undesirable activities that lead to mortality. 
The technique would be non-invasive, relatively inexpensive, and if successful would support the alternative 
model that molecular reactions can be simulated or virtually controlled by the equivalent electromagnetic energy 
applied as specific quanta of photons. 
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