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Definition:

Quantonomics: The relation of quantum theories to biological processes.

Episodic memories exhibited during REM are created as neurological wave
forms. Quantum theory demonstrates mass behaves as waves and particles si-
multaneously. Subatomic particles tunnel through barriers. D-branes are theoreti-
cally multiple dimensions (10). Theories and proofs in various scientific disci-
plines, when combined, offer potential new insights into homeotherm social
learning, memory management and networking.

Subject terms: REM DNA Quantum Mechanics Subatomic Particles String Theory Multi-
dimensions social learning

Abstract

REM sleep research focuses on physiological characteristics and neurological activity. Re-
search into subatomic particles concerns the natural laws governing our universe. Quantum
mechanics has moved beyond theory to commercial applications. DNA and human genome re-
search focuses primarily on human diseases and genetic causes and cures. The theoretical
framework of this paper is the combination of these sciences; suggesting this combination pro-
duces a quantum framework, (quantonomic) which homeotherms (mammals/birds) access un-
consciously via the quantonomic bridge (QB) during REM for multi-dimensional networking and
information management.

Key Points
« All homeotherms experience REM sleep as a nightly occurrence. This unique sleep state has

very specific physiological characteristics which are well documented, though the purpose is
not fully understood.
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- During REM sleep, studies have shown in multiple experiments, a replaying of daily events is
the main neurological activity.

- Human fetal REM state begins approximately two months prior to full term. During this time
REM is almost 100% for both the fetal (and newborn) sleep state. Within the quantomic
framework, an explanation of this early sleep state is the construction of the quantomic bridge
(@B).

« Quantum mechanics is a theory which seems contradictory to our understanding of nature.
Much has been scientifically proven. Practical applications include the laser and the computer
design field.

» Waves and particles, once thought entirely separate entities, are now proven to exist simulta-
neously. Experiments with light proved this theory by showing that light behaved as a wave
and a particle.

« Quantum mechanics theorizes multiple, yet experimentally unproven, dimensions and/or uni-
verses. The quantonomic framework theorizes quanta information exchange between dimen-
sions.

« The quantonomic framework includes subatomic particles, atoms, molecules, DNA, genomes,
nucleus, cells, the fetus, REM sleep, neural wave forms, and finally circling back to quantum
subatomic particles. All these elements produce a dynamic information channel which is use-
ful to homeotherms for memory storage and networking.

- The QB is a neural mesoscopic wave which contains yet undetected qubits creating a data
dense memory code for the purposes of transmission.

Introduction

Because of the intensity and single-minded concentration required for any scientific research,
there is the possibility that contemporaneous discoveries in disparate sciences are not shared.
Much has been discovered about our natural world through research during the recent century.
These discoveries have accelerated—especially in biology, health, theoretical physics, subatomic
particles, and sleep research. New discoveries and theories are published daily. It is not un-
common for the volume of this new information to overcome our ability to process it in a mean-
ingful and holistic way.
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Biological sciences and theoretical physics in the quantonomic framework are intermingled. This
framework offers a new hypothesis concerning the purpose and capabilities of the REM sleep
state found in all homeotherms.

The key to this hypothesis is within the various scales of connections in the quantomic frame-
work. What happens within a cell (molecular) is at a different scale than the actions of subatom-
ic particles. Neural oscillations are at a considerably larger scale as well. However, all these el-
ements are intermingled, and actions at one measurement magnitude affects the actions in an-
other.

Size does matter, and—as shown in recent experiments—we are learning the smallest of these
elements may be the most influential to all aspects of nature—including the purpose of REM.
Because of the breath of the quantonomic framework, each scientific area in this paper will be
necessarily brief to keep the focus on the core hypotheses.

The cell

The human genome is contained within the nucleus of all cells in the human body; the exception
being red blood cells. [l The genome contains 23 chromosome pairs, each containing between
48 and 250 million letters (ATCG).I?IB! In total, the genome contains 3.2 billion letters and it is

contained in the size of a pinpoint.[I®! All homeotherms have a unique species genome dictat-
ing their structure.

This highly complex code is responsible for everything we are, how we grow, live and to some
extent when we die. Currently, the function of the majority of individual DNA elements is yet to

be discovered.©ll’]

The first part of the quantonomic framework states that the unique DNA code each member of
each species has allows that member to access their “cloud” computer. Their unique DNA code
acts as a multidimensional address—similar to a web address—allowing for the transfer of quan-
tum information to their specific network. (It is shown in figures 1 to 4 as the deck)

REM basics

REM sleep has been widely studied for many years. As equipment for measuring the neural
network locations and neural oscillations has improved (EEG, fMRI), so has our knowledge.

Here are the basic facts:
1. There are 4 states of sleep.8ll®]
2. REM is unique among these states in a variety of ways.[8IPI10I[111[12]
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3. REM is an acronym for Rapid Eye Movement
4. REM is a common unconscious nightly neural activity with all homeotherms.['3ll14115]
5. During REM the characteristics include:

A. Focused rapid eye movement [1511161[17]

B. Body paralysis ['7118]

C. Increased heart rate and breathing [1]

D. Neural activity including neural ensemble mimicking the episodic memories of
the previous day. [2011211[22]

E. Episodic memories are autobiographical memories (who, what, when, where and
why), in a context that is able to be stated or conjured. [l

Episodic memories are central to this paper’s hypothesis, suggesting that daily memories are
transmitted and shared to a network located within another dimension. There is evidence that
these replays of daily events are the main activity while homeotherms are in the REM state,
though the purpose is still undefined. [2311241125126] Research indicates that the default network
(DN) and the medial temporal lobe (MTL) are neural networks active during both the daily

events and the episodic memory recall during REM. 21l In one research project construct, hu-
man subjects showed the same neural networks were active both during viewing a film and later

during REM - a spontaneous recall. 221 The hippocampus is linked to episodic memory. 2! In rat
studies, the hippocampus was involved in reliving maze routes to access food. 2!

From these research projects and others, it is clear that REM provides a time for the brain to
create an unconscious (wakeful resting) state that is conducive to reliving the day’s events. The
complicated structure of memories requires the synchronized firings of various neural networks
which is handled by the hippocampus. 2!l These ensembles of neural networks create meso-
scopic oscillations (waves) that are much more rapid than the reuse of memories to physically
follow routes memorized previously. 2% It appears that REM memories are in the fast forward
mode, and the same memories are played in normal speed when recalled during waking use of

the memories in the days following. 20121l

Mesoscopic waves and code

Current research into the neural network activity is being done by comparing wave patterns as
well as areas of the brain during the activity. Both EEGs and fMRIs are involved in these stud-

ies.l?”l The shapes, frequencies, amplitudes and location are being compared, but not the po-
tential code contained within the wave forms. [271[28][29][30][31](32]

For events as complicated as memories to be robustly recorded, there needs to be large data,
indexed and saved to be accessible in the future. These data must be contained within the
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mesoscopic waves generated during any recall-including REM—simply because the information
and details of memories are nowhere else to be found, and we know that memories exist.

The focus of this paper is not how memories are stored within the brain, but the use of the
mesoscopic waves during REM to reconstruct and share memories stored within the brain.
There is a good deal of interest in how the neural networks store information, and quantum me-
chanics is considered as possibly the framework behind this capacity of the brain. 33 The world
of subatomic particles could well be the key to much of our biological activities - even the state
of conscious.34

This paper hypothesizes that quantum particles/waves contained within the mesoscopic gener-
ated waves during REM carry the daily information as a vast array of qubits. These quanta have
characteristics already proven to allow them to both tunnel and entangle, which play an impor-
tant role in the quantonomic theory regarding the transmission of information.[*3I34 Quanta have
been successfully used to store information as the first steps toward a new breed of super com-

puter. [35]

A thought experiment: A quantonomic bridge (QB) containing qubits of code

Viewing the EEG readouts, we see an analog wave signal in two dimensions. This is because
the equipment records frequency and amplitude of the overall signals produced. It cannot record
other possible information or codes within the wave form. We can only observe what the equip-
ment can detect and measure, not possible codes contained within the wave form.

As an experiment in viewing the neural waves created during REM sleep, think of a suspension
bridge. There is a flat part which carries traffic (the deck) and towers that hold the highest point
of the suspension cable (main cable) which arches between the towers. Additionally there are
many vertical cables (suspender cables) connecting the long arching suspension main cables
with the deck beneath. (fig.1)

The somewhat similar quantonomic bridge (QB) carries codes but does not support a roadway.
The QB has the main cables which arc up and down creating various frequency and amplitude
shapes seen in an EEG readout. The vertical suspender cables of the QB from the main cable
to the deck represent a the distance and angle of attachment of a qubit, or element of informa-
tion. These qubits carry information as code from both their attachment length and degree of
angle from the deck—as well as the multi-state information of the qubit itself. (fig. 2)

The suspender cables of the (QB) do not have to be vertical. They point in any angle (or de-
gree) around a core deck. Therefore, each QB qubit of code has a length and angle code value
in a three dimensional space. (fig. 3) Additionally, there are more than one qubit cables attached
to the deck at each attachment point. Therefore there could be many lengths and many direc-
tion cables containing qubits of information at a specific attachment point on the deck.
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The QB bridge is a time bridge. In other words, the length of the bridge (or deck) is completely
flexible based on the requirement of the viewer. When REM is recording, the bridge is shortened
and the time line (or deck) is compressed. When a person is awake and reliving the memory,
the bridge can be stretched to allow re-enactment in a more traditional speed. At any speed of
encoding or decoding, all the qubit cables remain connected in the same location with the same
length and direction—ensuring a synchronized playback of the ensemble components of the QB.

Unwrapping the mesoscopic neural code would find that each neural network synchronized into
an ensemble by the hippocampus is assigned a consistent angle of connection to the deck. (fig.
4) This would allow the memory of a single instant to carry an incredible amount of data points,
or qubits. For something as complex as a memory of events lived requires far more than an
analog wave form. The inclusion of a limitless number of qubits assigned to various components
of memory creates a robust code structure that can be transmitted as well as decoded and
saved.

As with all radio station signals, the QB would need a carrier signal to ensure it is being received
in the proper location. Think of the deck at the center of the cable connections as being the car-
rier signal. The deck is designated as an exclusive carrier signal by the fact that it is coded by
portions of DNA within the genome of the broadcast station—-the specific homeotherm genome.
The principle is the same as a radio station which has a broadcast frequency it always uses.
Each night during REM, homeotherms broadcast memory information with their personal DNA
carrier code.

lllustrations: Quantonomic Bridge architecture (Fig. 1 - fig. 4)

Figure #1 Suspension Bridge
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Figure #2 - Mesoscopic Wave
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Figure #4 Multiple Qubit Attachment Points
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Quantum mechanics and traditional physics

Traditional physical laws of nature offer certainty. Characteristics of measurement like size,
shape, volume, location are measured exactly and use traditional math.[3¢! Quantum rules do
not offer certainty - in fact the opposite. Quantum rules offer probability of values.[®”! Primarily
quantum laws regard very small parts of our universe—subatomic particles.[?8 However, as all
matter is made of these particles, all matter (and energy) is affected and controlled by these
laws as well as traditional physics.3¢!

Traditional physics sees an electron orbiting as a subatomic particle around a nucleus similar to
a planet around a sun. The electron is a particle with a negative charge and the nucleus is car-
rying a positive charge.[®! Quantum laws see the electron as both a particle and a wave in a
probable orbit around a nucleus carrying the same charges, but not in any one predictable loca-
tion.[39I40141142] This seemingly small difference both in scope and concept is very large to theo-
retical physicists and our universe.®”]

Quantum mechanics and the transmission of information

A recap: Our quantonomic framework has so far determined that REM does produce mesoscop-
ic waves which relive daily events. We also maintain that these waves have an embedded code
because we know memories do exist, and they must be contained in the the neural waves. To
complete the bridge or transmission of memory codes, quantum tunneling and entanglement
come into play, as well as the quantum theories regarding multi-dimensions.
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Quantum theory, tunneling and entanglement

Tunneling refers to the fact that quantum waves have the capability of tunneling through a barri-
er that in classical physics should not happen. Tunneling is based on the probability that a cer-

tain amount of electrons (particles and/or waves) will pass through the barrier. The wave loses
p [43][44][45]

energy crossing the barrie
Quantum entanglement is the characteristic that two particles, once entangled—then separated,
will react to changes in each other.[*6l35] A change in the spin of one, causes a similar change to
take place to the other particle, regardless of the distance between the two. [40]

Both these quantum characteristics are part of the quantum theory which is a dramatic step in
the understanding in how the world of atoms and their particles behave. These rules of natural

physics have helped new fields of study and furthered experimental usages.l*”]

At the beginning of the paper, the hypothesis is that information—in the form of quantum waves—
was being shared between multiple dimensions. The process of the transmission and interaction
is due to the quantum characteristics of particles and waves—especially with regard to their

unique abilities crossing over and communicating through barriers—tunneling and entanglement.

Quantum theory and dimensions

Multiple dimensions and universes are part of the quantum theory.[*8! These dimensions—some-
times called universes—are still theoretical. Proving their existence is one of the goals of the ex-

periments taking place at the Large Hadron Collider (LHC) facility.[*9I50] By colliding subatomic
particles at near the speed of light, the hope is to determine what other particles are revealed,
and with them additional evidence about our universe and the existence of other universes as
well.[50151]

One quantum dimensional theory is the D-brane theory.[?l Currently it is considered one of the
contenders best supported by mathematical formulas.!®? It is an extension of the string theories
that have evolved since 1970.5%1 The D-brane theory specifically counts 10 additional dimen-
sions to our own.!%?! In our dimension, we exist in a three dimensional space, the D-brane di-
mensions are theorized to be two dimensional, and potentially very close to our universe and
each other.[5'152] Similar to sandwich wrap stretched over our universe. D-Brane current theory
states that particles cannot travel between them.5'! However, quantum theories regarding mul-
tiple dimensions are an ever changing landscape. 54

Another theory, called the Many Interacting Worlds (MIW) acts entirely differently, as the name
suggests. Professor Howard Wiseman and his collaborators Dr. Hall and Dr. Dirk-Andre Deckert
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see the multi-worlds in a new way.!®®! The three characteristics are a.) our universe is just one of
a gigantic number of universes, b.) that these worlds are as “real” as ours and c.) quantum me-
chanics tend to repel similar worlds. (suggesting the worlds nearest to us are dissimilar to ours).

[55] The important new concept of the MIW theory is that “All quantum effects arise from, and
only from, the interaction between worlds.”55]

This paper hypothesizes that there are multiple dimensions with which homeotherms can inter-
act during REM—not which theory is correct.

The mystery in Wytham Woods

In the 1920’s, when milk was delivered in glass bottles to home doorsteps—and it was not ho-
mogenized-residents noticed strange small holes poked into the bottle’s foil caps. It didn’t take

long to catch the cream thieves in the act-the great tit (Parus major).[5®]

Wytham Woods is next door to Oxford University. Beginning in the 1940’s, research began at
the university, after the revelation that these birds seemed to be teaching one another how to
puncture the caps to access the cream. One of the main purposes of the research was to de-
termine if the learning was on the DNA level, or the social learning level; nature v.s. nurture. For
the learning to be shared via DNA, it would require a new generation for the learned trait to ap-

pear. This would include both hard inheritance as well as soft inheritance. 57158159

For the trait to spread within the same generation, the conclusion is that social learned ways of
accessing food sources are passed between the birds by visual demonstration and imitation.[6°!
Dr. Lucy Aplin created a specialized study proving that the information was shared via social
learning.[®" This study was specifically outdoors, away from the lab environment, to ensure the
findings held up in a natural setting for the birds.[6"]

A proposal for further studies similar to Wytham Woods.

To determine if species share information (network) during REM sleep, a possible experimental
structure would be as follows: Follow the basic protocols used in Dr. Aplin's Wytham Woods
studies, but eliminate the possibility of visual or auditory sharing. If, after a period of time,
unique feeding activities spread across a localized species within the same generation, it would
point to a social learning channel that is not currently known—opening the possibility of a REM
quantomic network shared by the study’s species group.

Summary

This paper suggests that further experimentation to confirm the quantonomic framework (and
the QB) would be beneficial to fuse quantum theories with the biological effects on
homeotherms. Quantum laws and biological laws are part of all natural laws, and to meaningful-
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ly integrate them—including multi-dimensional networking—will provide additional understanding
into our universe(s) and our place within them.

References

1. Sackmann, E. (1995). Biological Membranes Architecture and Function. Handbook of
Biological Physics, Volume 1, Elsevier Science B. V., p. 9 from https://www.physic-
s.uoguelph.ca/~dutcher/download/

2. International Human Genome Sequencing Consortium (Feb 2001). Initial sequencing
and analysis of the human genome. Nature. 409 (6822): 860—-921.
doi:10.1038/35057062. PMID 11237011

3. Tropp, B. E., Molecular Biology Jones and Barlett Learning, ISBN 978-0-7637-8663-2

4. Ohno, S., (1972). An argument for the genetic simplicity of man and other mammals.
Journal of Human Evolution. 1 (6): 651-662. doi:10.1016/0047-2484(72)90011-5

5. https://en.wikipedia.org/wiki/Genome n.d.

6. Lewin, Benjamin (2004). Genes VI (8th ed.). Upper Saddle River, NJ: Pearson/Prentice
Hall. ISBN 0-13-143981-2

7. Huang, M., Zhu, H., Shen, B., Gao, G., A non-random gait through the human genome,
3rd International Conference on Bioinformatics and Biomedical Engineering (UCBBE,
2009), 1-3

8. Schulz, H., (2008). Rethinking sleep analysis. Comment on the AASM Manual for the
Scoring of Sleep and Associated Events. J Clin Sleep Med. American Academy of Sleep
Medicine. 4 (2): 99—103. PMC 2335403. PMID 18468306.

9. Manni, R., Rapid Eye Movement Sleep, Non-rapid Eye Movement Sleep, Dreams, and
Hallucinations. Current Psychiatry Reports 2005;7930:196-200.

10. The Different Kinds of Sleep, (20 March 2012) from: http:www.brainfacts.org, Retrieved
10 January 2017, Canadian Institutes of Health Research

11. Mastin, L., Types and Stages of Sleep, Introduction, (2013) from: http://www.howsleep-
works.com/types.html Retrieved 3 January 2016

12. Cicogna, P., Natale, V., Occhionero, M., and Bosinelli, M., Slow Wave and REM Sleep
Mentation, Sleep Research Online, vol. 3, no. 2, 2000, pp. 67-72.

13. Wehr, T. A., A brain-warming function for REM sleep, Neuroscience Biobehavior Review
1002 Fall; 16(3): 379-97

14 McNamara, P., Capellini, I., Harris, E., Nunn, C. L., Barton, R. A., & Preston, B. (2008).
The phylogeny of sleep database: A new resource for sleep Scientists.
The Open Sleep Journal, 1, 11-14.


https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1038%2F35057062
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/11237011
https://en.wikipedia.org/wiki/Special:BookSources/9780763786632
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2F0047-2484%2872%2990011-5
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/0-13-143981-2
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2335403
https://en.wikipedia.org/wiki/PubMed_Identifier

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Page 12

Steriade & McCarley (1990), Brainstem Control of Wakefulness and Sleep, §10.7.2 (pp.
307-309).

Andrillon, T., Nir, Y., Cirelli, C., Tononi, G., Fried, |., (2015) Single-neuron activity and eye
movements during human REM sleep and awake vision, Nature Communications, vol. 6,
no. 7884

Horne, J., (2013), Why REM sleep? Clues beyond the laboratory in a more challenging
world, Biological Psychology 92.

Brooks, P. L., Peever, J. H., (2012) Identification of the Transmitter and Receptor Mech-
anisms Responsible for REM Sleep Paralysis, Journal of Neuroscience 18 July 2012, 32
(29) 9785-9795; doi: 10.1523/UNEUROSCI.0482-12.2012

Vanoli, E., Adamson, P. B., Ba-Lin, Pinna, G. D., Lazzara, R., Orr, W. C., Heart Rate
Variability During Specific Sleep Stages, Circulation. 1995;91:1918-1922, originally pub-
lished April 1, 1995 https://doi.org/10.1161/01.CIR.91.7.1918

Kenway, L., et al. Temporally structured replay of awake hippocampal ensemble activity
rapid eye movement. Neuron, Vol. 29 Issue 1, 145-156 January 2001

Christoff, K., Irving, Z. C., Fox, K. C. R., Spreng, R. N., Andrews-Hanna, J. R., Mind
wandering as spontaneous thought: a dynamic framework Nature Reviews Neuro-
science 17, 718-731 (2016) doi: 10. 1038/nm.2016.113 Published online 22 September
2016

Ramot, M., et al. Emergence of sensory patterns during sleep highlights differential dy-
namics of REM and Non-REM sleep stages. Journal of Neuroscience 11 September
2013, 33 (37) 14715-14728; doi: https://doi.org/10.1523/JNEUROSCI.0232-13.2013

Hopfield, J. J., Feinstein, D. I., Palmer, R. G. (14 July 1983). ‘Unlearning' has a stabiliz-
ing effect in collective memories. Nature. 304: 158—159. doi:10.1038/304158a0.

Zhang, J., (2005). Continual-activation theory of dreaming. ResearchGate. https://
www.researchgate.net/publication/298504805_Continual-activation_theory_of_dreaming

Vertes, R. P., (1986), A Life-Sustaining Function for REM Sleep: A Theory, Neuroscience
and Behavioral Reviews 10.

Dumermuth, G.; Walz, W.; Scollo-Lavizzari, G.; Kleiner, B. (1 January 1972). Spectral
Analysis of EEG Activity in Different Sleep Stages in Normal Adults. European Neurolo-
gy. 7 (5): 265-296. doi:10.1159/000114432.

Hung-Yu, C., Gilmore, A. W., Nelson, S. M., McDermott, K. B., Are there Multiple Kinds
of Episodic Memory? An fMRI Investigation Comparing Autobiographical and Recogni-
tion Memory Tasks. Journal of Neuroscience 8 February 2017, 1534-16; doi: https://
doi.org/10.1523/JNEUROSCI.1534-16.2017


https://doi.org/10.1161/01.CIR.91.7.1918
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1038%2F304158a0
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1159%2F000114432
https://doi.org/10.1523/JNEUROSCI.1534-16.2017
https://doi.org/10.1523/JNEUROSCI.1534-16.2017

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 13

Haken, H. (2002) Brain Dynamics - An Introduction to Models and Simulations, Berlin:
Springer-Verlag. ISBN-13: 9783540752363

Haken H (2005) Mesoscopic levels in science - some comments. In: H. Liljenstrém, U.
Svedin (eds.), Micro — Meso — Macro: Addressing Complex Systems Couplings, pp. 19—
24, London: World Scientific.

Lilienstrébm H (2010) Inducing transitions in mesoscopic brain dynamics. In: Modeling
Phase Transitions in the Brain (DA Steyn-Ross & ML Steyn-Ross, eds.) New York:
Springer, pp. 149-178.

Freeman, Walter. Neurodynamics: an exploration in mesoscopic brain dynamics.
Springer Science & Business Media, 2012.

Arhem P, Braun H, Huber M & Liljenstrém, H (2005) Non-Linear State Transitions in
Neural Systems: From lon Channels to Networks. In: Micro — Meso — Macro: Addressing
Complex Systems Couplings, (H. Lilienstrdom & U. Svedin, eds.) Singapore: World Scien-
tific Publ. Co. pp. 37-72.

Kock, C., Hepp, K., Concept Quantum mechanics in the brain Nature 440, 611 (30
March 2006) doi: 10.1038/440611a

Penrose, R., Shadows of the Mind 1994 Oxford University Press ISBN 0-19-853978-9

Jenner, N., Five Practical Uses for’'Spooky” Quantum Mechanics smithsonian.com 1De-
cember 2014

Thomas, K., Synopsis: Classical vs Quantum Physics 05 September 2013

Gibson, T., How quantum mechanics is changing everything we know about our lives
Collective Evolution 31 July 2016 http://www.collective-evolution.com/2016/07/31/how-
quantum-mechanics-is-changing-everything-we-know-about-our-lives/

Serway, R., Faughn, J., Vuille, C., (2008). College Physics. 2 (Eighth ed.). Belmont:
Brooks/Cole. ISBN 978-0-495-55475-2.

Deléglise, S., n.d. Observing the quantum jumps of light (PDF) http://www2.mpq.mpg.de/
Theorygroup/CIRAC/wiki/images/8/86/Samuel.pdf

Feynman, R., Leighton, R. B., Sands, M. (2006). The Feynman Lectures on Physics
-The Definitive Edition, Vol 1 lecture 6. Pearson PLC, Addison Wesley. p. 11.
ISBN 0-8053-9046-4.

Itano, W. M.; Bergquist, J. C.; Wineland, D. J. (2015). Early observations of macroscopic
quantum jumps in single atoms (PDF). International Journal of Mass Spectrometry. 377:
403. Bibcode:20151JMSp.377.403I. doi:10.1016/j.ijms.2014.07.005.

Silberberg, M. S., Chemistry: The Molecular Nature of Matter and Change, 2nd ed.
Boston: McGraw-Hill, 2000, p. 277-284, 293-307.


https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Special:BookSources/978-0-495-55475-2
http://www2.mpq.mpg.de/Theorygroup/CIRAC/wiki/images/8/86/Samuel.pdf
http://www2.mpq.mpg.de/Theorygroup/CIRAC/wiki/images/8/86/Samuel.pdf
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Bibcode
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1016%2Fj.ijms.2014.07.005

43.

44.

45.

46.

47.

48.

49.

50

51.

52.

53.

54.

55.

56.

Page 14

U. C. Davis, Does probability come from quantum physics? phys.org 05 February 2013
https://phys.org/news/2013-02-probability-quantum-physics.html

Kolesnikov et al. (22 April 2016). Quantum Tunneling of Water in Beryl: A New State of
the Water Molecule. Physical Review Letters. doi:10.1103/PhysRevlLett.116.167802. Re-
trieved 23 April 2016.

Trixler, F., (2013). Quantum tunnelling to the origin and evolution of life. (PDF). Current
Organic Chemistry. 17 (16): 1758-1770. doi:10.2174/13852728113179990083.
PMC 3768233. PMID 24039543.

Cho, A., More evidence to support quantum theory’s ‘spooky action at a distance’ Sci-
ence 28 August 2015

Castelvecchi, D., Quantum computers ready to leap out of the lab in 2017 Nature 03
January 2017 Volume 541, Issue 7635

Deutsch, D., (2011) The Beginning of Infinity, Viking Press ISBN 978-0-7139-9274-8
page 310.

Giudice, G. F. (2010). A Zeptospace Odyssey: A Journey Into the Physics of the LHC.
Oxford University Press. ISBN 978-0-19-958191-7.

Greene, B., (11 September 2008). "The Origins of the Universe: A Crash Course". The
New York Times. Retrieved 2009-04-17.

Randall, L., (2002). Extra Dimensions and Warped Geometries (PDF). Science. 296
(5572): 1422—1427. Bibcode:2002Sci...296.1422R. doi:10.1126/science.1072567.
PMID 12029124.

Jones, A., Zimmerman, R.,Robbins, D. (2010). Ten Notable String Theorists. String The-
ory for Dummies. Hoboken, New Jersey: Wiley Publishing. p. 347. Retrieved 19 July
2015 — via Google Books.

www.whystringtheory.com, (2012) The University of Oxford, The Royal Society Built by
Hughes, E., Conion, J., Mason, C.

Becker,K., Becker, M., Schwartz, J. H., String Theory and M-Theory: A Modern Introduc-
tion 2007, Cambridge University Press ISBN 13978-0-521-86009-7

Hall, Michael J. W., Deckert, D—A., Wiseman, H. M., (2014) Quantum phenomena mod-
eled by interactions between many classical worlds. American Physical Society doi
10.1103/PhysRevX.4.041013

Biodiversity group: the Great Tit and Wytham Woods Aynho the Apricot Village http://
www.aynho.org/village_life/biodiversity/biodiversity-group-the-great-tit-and-wytham-
woods/ Retrieved 20 December 2015


https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/PubMed_Central
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/International_Standard_Book_Number
https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/PubMed_Identifier

57.

58.

59.

60.

61.

Page 15

Misteli, T., (Feb 2007). Beyond the sequence: cellular organization of genome function.
Cell. 128 (4): 787-800. doi:10.1016/j.cell.2007.01.028. PMID 17320514

Bernstein B. E., Meissner A., Lander E. S., (Feb 2007). The mammalian epigenome.
Cell. 128 (4): 669-81. doi:10.1016/j.cell.2007.01.033. PMID 17320505.

Jablonka, E., Lamb, M. J., Soft inheritance: challenging the modern synthesis. The Cohn
Institute for the History and Philosophy of Science and Ideas, Tel-Aviv University, Tel-
Aviv, Israel

Kendal, R.L., Galef, B.G. & Van Schaik, C.P., Learning & Behavior (2010) 38: 187.
doi:10.3758/LB.38.3.187

Aplin, L. M., Farine, D. R., Morand-Ferron, J., Cockburn, A., Thorton, A., Sheldon, B. C.,
Experimentally induced innovations lead to persistent culture via conformity in wild birds.
Nature (26 February 2015) Vol. 518 Issue 7540 http://dx.doi.org/10.1038/nature 13998


https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/PubMed_Identifier
https://en.wikipedia.org/wiki/Digital_object_identifier
https://en.wikipedia.org/wiki/PubMed_Identifier

	Quantonomics: A discussion of the relationship between Rapid Eye Movement (REM) sleep, neural wave forms, quantum mechanics, social learning and cultural adaption.

