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Each photon conveys not just
frequency and wavelength, but also
quantum information manifest in
polarization, angular and orbital
momentum.

Quantum Biology

Could such gquantum information
influence unconscious or conscious
processes?

Evolutionary
Event horizon

http:/fwww-personal.umich edu/~janhande/sizedmatter/sizedmatter.htm



Evolution into the Next Paradigm

Things and concepts presented . . .

A brief primer on Quantum Physics

A slightly longer primer on quantum biology =

Current hard data and experiments in
quantum consclousness
Tslunalmi IIndilan .OCPTan’.De.C 25-26{ 2094
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Pieces of a Complex Puzzlean We
Assemble the Pieces into a Coherent Pictul

Things and concepts presented ;- = . 0

Aglimpse into . . . . R

N-Dimensional Cosmology - - _
Space / Time / Gravity Contlnuum | Rt o
Cyclical Momentum, and a blt of AnCIent Iftery s “

Quantum Biology, the next Evolutlonary Evert Hotizon

Holographic Perspective



The Holographic Perspective

o All living things are systematically interconnected
o Definition of Nl i ving things
which behave biologically

N _ ¢ N ~ T - L
"Any sufficiently advanced technology is indistinguishable from

magic"
- Arthur C Clarke



Ubiquitous Cultural Constants

oAl'l lTi1ving things are Al nterc
0 Life extends beyond the physical form

o0ASomet hingo of spectacul ar si
occur appr ox ilstgadfthd 2§ cefturyo w 0
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Evolution into the Next Paradigm

A series of evolutionary models . ..

Evolution tends to be a trauma induced process.

If the periodicity and amplitude of the encountered trauma
cycles do not exceed the system capacity to respond, the
system will evolve to a more robust form of existence.

\

3/11/2019



Evolution into the Next Paradigm

A series of evolutionary models . ..

| Evolutionary Investigation
& Directed Evolution

3/11/2019



Evolution into the Next Paradigm

A series of evolutionary models . ..
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Evolution into the Next Paradigm

Intersection of chaos theory and
evolutionary systems dynamics

11. Pandemics: Loss
of forests, food plants
& animals, disease
panics

02. industrial
Agriculture Collapse:
Famines

2025-2050

Cascading Crises 05. Water Crises: No 03. Energy Rationing:
water to drink, farm, no oil for food,
industry, other uses transport, production

04. iImmigration /

AMOND

01a. Plunging

08. End of Cheap
Employment & Befugee Crises: Imports: Global goods
Partond] coma 8illions homeless in scarcity
camps everywhere

author of the Pulitzer Prize-winning

06. Government
Services Collapse: End
of soc sec, health,
education, infrastr.

GUNS, GERMS, and STE 07. Debt Crisis /

Currency Collapse:
Money worthless

WITH A NEW AFTERWORD

09: Stock / Housing
. P
(’Gk ,’:’W:? Secur 4 ar, Market Collapse: No
o terrorism, organized credit, savings,
Revenues (Taxes) v
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01b. Plunging
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Evolution into the Next Paradigm

A series of evolutionary models . ..

Evolution tends to operate as a type of fractal -

Synergistically interrelated phenomena operatlng at
multiple scales of resolutlon




Michio Kaku Civilization Hierarchy

Type O fixed localized
resources

Type 1 renewableplanetary
resources

Type 2 invulnerable to
planetary phenomena

Type 3 interstellar travel

Type 4 wormholesi
transdimensional access to
multiple universes

‘ , \Z
3/11/2019



Nikolal Kardashev Scale
Evolutionary Energy Access Civilization Hierarct

Kardashev scale of human civilisation
Federal .ﬁ.ul_!, 22,276 AL,
l-'.ﬁ,lI:,l-:'.l.ll:J'-'l.!_||e:I 24972 A,
Hyperspace Age, 2395 A0,
Late Space Age, 2925

Modern dge, 20049 A.0.
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Nikolal Kardashev Scale
Evolutionary Energy Access Civilization Hierarct

3/11/2019



Kardashev Scale
Evolutionary Energy Access Civilization Hierarct
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Vastly expanded human
intelligence (predominantly
nonbiological) spreads
through the universe

Epoch 6 The Universe Wakes Up

atterns of matter and energy in the universe become
Saturated with intelligent processes and knowledge

Technology masters the
methods of biology
(including human intelligence)

| poch S Merger of Technology
and Human Intelligence
ethods of biology (including human intelligence) are

Technology evolves Epoch 4 Technology
mation in hardware and software designs

Brains evolve — .
Epoch 3 Brains

ation in neural patterns

DNA evolves :
Epoch 2 Biology

nformation in DNA The 6 EpOChS of Evolution
Evolution works through indirection: it creates
a capability and then uses that capability to

Och 1 Physics & Chemistry evolve the next stage.
yrmation in atomic structures

Courtesy Ray Kurzweil i Singularity Institute



EPOCH 4
Technology
Infermation in
hardware and
software designs’
Technaiogy Evolves

Information in
neural pattems
Brains Evolve

PO
erOCH ¢

Biology
Information
in DNA

DNA Evolves

EPOCH 1 L i
Physics & Chemistry.
Infarmation in Atomic Stubtures

. tectidlogy base

EPOCH 6
The Universe .
Wakes Up
Patterns of matter
anc energy in the
universe becoms
saturated with
intelligent processes
and knowledge

- |  Cyclical evolutionary

Merger of

Technology -
ocess dynamics -
Intelligence p r n I

The methods of

biology (including

human inteligence

Sl Fractal patterns of

axpanding) human

replication at scales of
resolution -

Naturally occurring
phenomena. ..




Extinction intensity (the fraction of genera going extinct)

he main extinction at the end of the Triassic had almost as great an impact on life on Earth as the event that wiped out the
dinosaurs at the end of the Cretaceous
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Extinction intensity (the fraction of genera going extinct)

he main extinction at the end of the Triassic had almost as great an impact on life on Earth as the event that wiped out the
dinosaurs at the end of the Cretaceous
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Nature I1s beautiful to behold . . .

NASA / AFP / Getty Images



Nature iIs beautiful to behold . . .
But can also be brutally harsh
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Artifacts of the Convergence Syndrome Paradig

0 Retreat into Fundamentalism
o Apparent nAUnl i kelyo All 1 ance:
0 Toxic Belief Pathologies
. Convergence
0 Commoditized Chaos Syndrome Triad
0 Controlled Disruption by Proxy Trreshold | 0
~ L
0 Existence as Software ~
S
ACorrecti vAgs
S
e
&Q’QO 1000X%

Threshold

I ' . : Threshold
d 1X 10X 100X 1000X

Process Velocity Increcse
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Wh at I s t he n

In the next few years or decades, The

humanity will become capable of

surpassing the upper limit on : : :
Intelligence that has held since the rise Slngularlty Summit
of the human species. We will become
capable of technologically creating
smarter-than-human intelligence,
perhaps through enhancement of the
human brain, direct links between
computers and the brain, or Artificial
Intelligence. This event is called the
"Singularity"

http://sss.stanford.edu

http://www.singularity.org/

TEIS AGE OF
Q@HRZEWM

-~

SINGULARITY INSTITUTE

3/11/2019 :
FOR ARTIFICIAL INTELLIGENCE . KURZWEIL




Henry Adams, 1909:
OQur FIrst nsSing

1300 1400 1500 1600 1700 1800 1900 2000 2100
3/11/2019 YEAR 2025




Cultural Imperatives of the
Evolutionary EventstreamEmergent

International Journal of

COMPUTATION

A UNIFIED APPROACH

! .“"l" Ml‘l diE N
3/11/2019



Cultural Imperatives of the
Evolutionary EventstreamEmergent

Ta.

Artificial Intelligence? UM T ENE
CZ. _ﬁ”, 8
(8

Not exactly . . .

Artificial Life 1

Synthetic Biology -

Yes

3/11/2019



Cultural Imperatives of the
Evolutionary EventstreamEmergent

0 Knowledge complexity, scale, and velocity is exceeding human
capacity for mission critical decision rendering compressed Iinto €

shortening time scales. P, ST

< AL ¥ O BRI T e
AR DN NN SR TR

o Define Life, ConsciousnesExistence . .
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The Next Evolutionary Eventhorizon
Hybrid Forms of Consciousness

Access t0 the Quantum Foam
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Quantum access
the next increment of-dimensional evolution




Cosmic Embryogenesis (in Three Easy Ste|

Geosphere/Geogenesis
(Chemical Substrate)

Biosphere/Biogenesis
(Biological-Genetic Substrate)

Noosphere/Noogenesis

(Memetic-Technologic Substrate) F'e"e T(elg‘8a1f ¢ gg;hardin

Le Phénomeéne Humain, 1955 Jesuit Priest, Transhumanist,
Developmental Systems Theorist
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De Chardin on Acceleration:
Technol ogli cal NCep

"No one can deny that

a network (a world network)
of economic and psychic
affiliations is being woven
at ever increasing speed
which envelops and
constantly penetrates more
deeply within each of

us. With every day that
passes it becomes a little
more impossible for us

to act or think otherwise

than collectively."

AFIi nite Spheri ci t pierrefTeihdrdde Gdrdnr at |
Phase Transitiono
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.. In Biology

Quantum Entanglement
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uantum Entanglement . . . In Biology
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nature.com » journal home » archive » issue » review » full text

Quantum biology

Neill Lambert, Yueh-Nan Chen, Yuan-Chung Cheng, Che-Ming Li, Guang-Yin Chen &
Franco Nori

Affiliations | Corresponding authors

Nature Physics 9. 10-18 (2013) | doi:10.1038/nphys2474
Received 01 July 2012 | Accepted 04 October 2012 | Published online 09 December 2012
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Abstract

« Introduction - Quantum coherent energy transport in photosynthesis « Avian magnetoreception -

Other quantum biological systems « Conclusions « References « Acknowledgements « Author information

Recent evidence suggests that a variety of organisms may harness some of the unique features of
quantum mechanics to gain a biological advantage. These features go beyond trivial quantum
effects and may include harnessing quantum coherence on physiologically important timescales. In
tNIS DrieT review we summarizZe ine latest results 1or non-trivial guanium efnects In photosyninetic
light harvesting, avian magnetoreception and several other candidates for functional quantum
biology. We present both the evidence for and arguments against there being a functional role for

guantum coherence in these systems



Quantum Entanglement . . . In Biology

THEORETICAL and COMPUTATIONAL
BiorHYysics GROUP

NIH RESOURCE FOR MACROMOLECULAR MODELING AND BIOINFORMATICS
UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN

Many important biological processes taking place in cells are driven and controlled by events that involve electronic degrees of freedom and, therefore, require a

quantum mechanical description. An important example are enzymatically catalyzed, cellular biochemical reactions. Here, bond breaking and bond formation events
ohysice are intimately tied to changes in the electronic degrees of freedom. Key events during photosynthesis in plants and energy metabolism in eucaryotes also warrant a
quantum mechanical description - from the absorption of light in the form of photons by the photosynthetic apparatus to electron transfer processes sustaining the
electrochemical membrane potential. Because of the importance of sensing light to both plants (for regulating vital functions) and animals (for vision), the interaction
between light and biological photoreceptors is widespread in nature, and also requires a quantum mechanical description. A prime example is the protein rhodopsin
which is present in the retina of the human eye and plays a key role in vision. Our computational tool are combined quantum mechanical/molecular (QM/MM)
simulations, that allow to combine an electronic level description of the active region with a classical model of the environment provided by the remainder of the
biomolecular system and solvent. This allows us to study the electronic level processes underlying these systems in their natural cellular environment.

Spotlight - Quantum Dynamics of Photoreceptors

The all-trans retinal protonated Schiff base (RSPB) is the chromophore of bacteriorhodopsin (bR), a transmembrane protein that cytoplasmic side

acts as a light-driven proton pump in Halobacterium salinarium. converting light energy to a proton gradient. Upon absorption of

the translocation of protons. This elementary photoisomerization process proceeds on multiple coupled potential energy surfaces
and we have modeled it using a formally exact quantum-mechanical procedure: the full multiple spawning method. Currently, we
are studying the first excited electronic state of the chromophore using an isolated retinal analog model and ab initio CASSCF
methods. The characterization of the first excited state (minima and conical intersections associated with isomerization around
different double bonds) will enable us to extend and improve the aforementioned quantum-mechanical studies of the
photoreaction dynamics in the protein.

All Spotlights

exiracellufar sido



Nanostructured biomaterials as a dynamic interfac
guantum entanglement interaction

0 Rhodopsins, other nanobiologicalrganic material systen
0 Engineered electrphotonic transition properties

Neshevar Timtfane
Uedeershr o Ik o Uile u(h‘-.pun
L
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IheﬁplwiyeiicsarXivBlog MIT
Quantum Entanglement
Holds DNA Together, Say

Physicists

Technology
Review

A new theoretical model suggests that quantum entanglement
helps prevent the molecules of life from breaking apart.

There was a time, not so long ago, when biologists swore black and blue that quantum
mechanics could play no role in the hot, wet systems of life.




Confirmation: Quantum entanglement in photosynthesis

News: Quanitum Physics MAY 12, 2010

The discovery that every-day, ‘normal temperature, biological systems — plants — use
quantum effects in the process of photosvnthesis has been advancing for several yvears. For
physicists and biologists this is becoming something of a revelation. Physicists in
particular, accustomed to observing quantum effects only at extreme cold (approaching
absolute zero), find the idea that Nature has adapted quantum effects to the warm and
chaotic environment of living things almost shocking. Yet the evidence is mounting. In
2007 researchers led by Greg Engel at the University of Berkeley California (USA) and
Graham Fleming at the Lawrence Berkeley National Laboratory (USA) demonstrated that
quantum coherence existed in the so called antenna proteins (sunlight receptors) in green
sulfur bacteria. In late 2009, researchers led by Greg Scholes at the University of Toronto
(Canada) used laser pulses to set protein molecules spinning, and observed that the energy
patterns fluctuated in a way that showed there were connections between them —

connections called quantum entanglement. [SciTechStorv: Quantum mechanics in

photosvnthesis, oh mv]

Now a new collaborative team, including Graham Fleming, has added confirmation that
the photosvnthetic process uses quantum entanglement to utilize nearly 100% of the sun’s

energy in the conversion of sunlight to carbon-based (sugar) energy.

The new study published in the journal Nature Physics in May, provides confirmation of

quantum effects in a specific photosvnthetic mechanism, and according to Mohan

Sarovar, one of the authors:




Physics & Math / Subatomic Particles

Is Quantum Mec' anics Controlling Your Thoughts?

Science's weirdest realm may be responsible for photosynthesis, our sense of smell, and even consciousness
itself.

by Mark Anderson

From the February 2009 issue, published online January 13, 2009

Yahoo! Buzz ShareThis [ | B »~ 2 A

am Fleming sits down at an L-shaped lab
bench occup,lng a footprint about the size of
two parking spaces. Alongside him, a couple of
ofi-the-shelf lasers spit out pulses of light just
millionths of a billionth of a second long. After
snaking through a jagged path of mirrors and
lenses, these minuscule flashes disappear into
a smoky black box containing proteins from
green sulfur bacteria, which ordinarily obtain
their energy and nourishment from the sun.
Inside the black box. optics manufactured to
billionths-of-a-meter precision detect something
extraordinary: Within the bacterial proteins.
dancing electrons make seemingly impossible
leaps and appear to inhabit multiple places at
once.

A sea slug neuron may tap quantum forces to process information. In Peering deep into these proteins, Fleming and
heSTians quaKiiEn phiysics may Do snegral o thougit- his colleagues at the University of California at

Dylan Burnette/Olympus Bioscapes Imaging Competition Berkeley and at Washington University in St.
Louis have discovered the driving engine of a
key step in pholosynihesis, the process by which plants and some microorganisms convert water, carbon dioxide,

and sunlight into oxygen and carbohydrates. More efficient by far in its ability to convert energy than any operation
devised by man, this cascade helps drive almost all life on earth. Remarkably, photosynthesis appears to derive its
ferocious efﬁciency not from the familiar physical laws that govern the visible world but from the seemingly exotic

rules of quanium mechanics, the physics of the subatomic world. Somehow, in every green plant or photosynthetic
bactenum the two dtsparate realms of physics not only meet but mesh harmoniously. Welcome to the strange new
world of quantum biology.

On the face of things, quantum mechanics and the biological sciences do not mix. Biology focuses on larger-scale
processes, from molecular interactions between proteins and DNA up o the behavior of organisms as a whole;
quantum mechanics describes the often-strange nature of electrons, protons, muons. and guarks—the smallest of
the small. Many events in biology are considered straightforward, with one reaction begetting another in a linear
predictable way. By contrast, guantum mechanics is fuzzy because when the world is observed at the subatomic
scale, it is apparent that particles are also waves: A dancing eleciron is both a tangible nugget and an oscillation of
energy. (Larger objecis also exist in pariicle and wave form, but the effect is not noticeable in the macroscopic
world.)




The robin flies with quantum coherence

News JANUARY 24. 2011

LNUARL O =

The quantum coherent robin red-breast....... Credit: NWFS

In a sense most science and technology news is made up of tidbits, bits and pieces of
research. Some of the tidbits are choice morsels, others are insight resistant gristle, and
perhaps even more are pure confection. What's generally missing in the news is how (or
if) the tidbit fits into a larger piece or the whole enchilada (to use an expression). This
fitting into a whole is difficult, even the experts in a field don’t always know how all the
various pieces of research integrate — if theyv do at all. So consider this piece of news as a
tidbit that may be part of a potentially verv important whole: Robins use quantum physics

for navigation.
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Quantum Biology of the PSU

It is through photosynthesis that earth's biosphere derives its energy from sunlight. Photosynthetic organisms, i.e., plants, algae and
photosynthetic bacteria, have developed efficient systems to harvest the light of the sun and to use the light energy to drive their
metabolic reactions, such as the reduction of carbon dioxide to sugar. The ubiquitous green color of plants is testimony to the key
molecular participant in the light harvesting of plants, chlorophylls. More hidden in this respect, but no less widespread, is a second
participating molecule, carotenoid. In green leaves the color of the carotenoids is masked by the much more abundant chlorophylls
while in red ripe tomatoes or petals of yellow flowers, the carotenoids predominate. Chlorophyll molecules exist in slightly different
chemical structures in various photosynthetic organisms, as chlorophyll a or b in plants or algae, and as bacteriochlorophyll a (BChl
-a) or b in photosynthetic bacteria. Molecules such as chlorophyll and carotenoid that absorb light and impart color to living matter
and other materials are called pigments.

In general, biological pigments are non-covalently bound to proteins, forming the so-called pigment-protein complexes. The pigment

P bgta g
e

-protein complexes are organized as the photosynthetic unit (PSU). The bacterial PSU consists of two types of pigment-protein . : e tars
complexes: the photosynthetic reaction centers (RCs) and the light-harvesting complexes. The main function of the light-harvesting ~ image size: 208k; made with

complexes is to gather light energy and to transfer this energy to the reaction centers for the photo-induced redox processes. In VMD

most purple bacteria, the photosynthetic membranes contain two types of light-harvesting complexes: light harvesting complex | (LH-I) and light harvesting complex Il
(LH-I1). While LH-1 is tightly bound to the photosynthetic reaction centers, LH-Il is not directly associated with the reaction centers, but transfers energy to the reaction
centers via LH-1.

Purple bacteria are great masters of harvesting light. Nearly all the energy gained by the absorption of a photon is transferred on to the reaction center. To illustrate
how purple bacteria achieve such high efficiency, we trace the way of a photon (and its excitation energy, respectively) through the light-harvesting system. On this way
we will point out the remarkable geometrical features that serve the process of harvesting light. It is the goal of our research to understand how these geometrical
features translate into physical properties that ideally support the biological function. It will be shown that purple bacteria exploit elegant quantum physics, the working
of which were only fully understood recently after the discovery of the structures of light-harvesting complexes and investigations into their electronic excitations.

Primary Absorption of a Photon

Light is absorbed either by bacteriochlorophylls or carotenoids in different spectral regions. Two kinds of bacteriochlorophylls absorb at
slightly different energies and at different angles. The ring structure enhances absorption and generates an energy trap.

Figure produced with VMD



Cornell University

arXiv.org > cond-mat > arXiv:1202.6433

Condensed Matter > Disordered Systems and Neural Networks

Quantum biology on the edge of quantum chaos

Gabor Vattay, Stuart Kauffman, Samuli Niiranen
(Submitted on 29 Feb 2012)

We give a new explanation for why some biological systems can stay quantum coherent for long times at
room temperatures, one of the fundamental puzzles of quantum biology. We show that systems with the
right level of complexity between chaos and regularity can increase their coherence time by orders of
magnitude. Systems near Critical Quantum Chaos or Metal-Insulator Transition (MIT) can have long
coherence times and coherent transport at the same time. The new theory tested in a realistic light
harvesting system model can reproduce the scaling of critical fluctuations reported in recent
experiments. Scaling of return probability in the FMO light harvesting complex shows the signs of
universal return probability decay observed at critical MIT. The results may open up new possibilities to
design low loss energy and information transport systems in this Poised Realm hovering reversibly
between quantum coherence and classicality
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Quantum Entanglement

A laser beam split by a semitransparent piece of glass entangles the mirrors
and measures their mofion.
Graphic: A. Franzen, Albert Einstein Institute




The properties of one particle can determine those of another even
though the two are miles apart and don’t exchange any information.
What appears to be a spooky phenomenon is what physicists call
entanglement, and they have already observed it in small particles.
Now Roman Schnabel, a professor at Leibniz University Hannover and
at the nearby Max Planck Institute for Gravitational Physics (Albert
Einstein Institute), aims to entangle two heavy mirrors.




Australian scientists claim to have
'teleported’ data

June 22, 2002 | By Peter O'Connor, Associated Press

2002-06-22 04:00:00 PST Canberra, Australia
- Australian scientists said Monday they had
successfully "teleported" a laser beam encoded with
data, breaking it up and reconstructing an exact
replica a yard away.

Their work replicates an experiment at the California
Institute of Technology in 1998, but the Australian
team believes their technique is more reliable and
consistent.

Although the research brings to mind the way "Star
Trek" characters were beamed around on TV and in
film, scientists at the Australian National University
said their technique's main use will be as a way to
encrypt information and for a new generation of
super-fast computers.

At this stage, the process perfected by Australian
physicist Ping Koy Lam and his 12-member team can
only teleport light by destroying the light beam and

creating an exact copy at the receiving end from light , - -
: ing Koy Lam, right, and do

particles known as photons. student Warwick
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Penrose and Quanglement
Entanglement and the New Physics

In the past, teleportation has only been possible with particles of ight Image: Rainer
Blatt

By taking advantage of quantum phenomena such as entanglement,
teleportation and superposition, a quantum computer could, in principle,
outperform a classical computer in certain computational tasks.

posaibled S §s. For example, two photons can be entangled such
that if one is horizontally polarized, the other is always vertically polarized,
and vice versa, no matter how far apart they are. In quantum teleportation,
complete information about the quantum state of a particle is instantaneously
transferred by the sender, who is usually called Alice, to a receiver called Bob.
Quantum superposition, meanwhile, allows a particie to be in two or more
quantum states at the same time




Quantum crypto
the next increment of secure system evoluti
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