Probing the Archeology of our Future History
Media, Platforms, Portals

OZONE Birds of a Feather — August 2004

Charles Ostman

Senior Fellow - Institute for Global Futures
NanoFElectronics & Photonics Forum Chair
Senior Consultant — Strategic Synergy Group

tel 510 549 0129 email charles000@aol.com
http://www .technofutures.com/charles1.html

4/23/2010




The Next Evolutionary Increment
Hybrid Forms of Consciousness -

Paleolithic <> Realtime <> Precognitive
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The next Evolutionary Increment
Hyperdimensional Access

e Transition from 4D spatio-temporal cognition to n-
dimensional quantum cognition
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The next Evolutionary Increment
Hyperdimensional Awareness

- New o’bservations‘have fe
smashed the old
view of our
universe.
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The Evolutionary Eventhorizon where the threshold
boundary point between the real and the virtual, the organic and the
synthetic, has become seamlessly infused into an ever evolving symbiosis

of our own creation, and what evolves henceforth.



PHYSICAL
BIOSCIENCES
DIVISIOM

The Evolutionary EV&IlthOI‘iZOIl where the threshold

boundary point between the real and the virtual, the organic and the
synthetic, has become seamlessly infused into an ever evolving symbiosis

of our own creation, and what evolves henceforth.



Apparent Lifeforms on Demand - the
Next Emergent Process Deliverable
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Emergent Existence Deliverable

SYNTHETIC PLEASURES
4/23/2010

Apparent Reality on Demand - the Next
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Process Convergence > EXlstenee Convergence

METABOLIC PATHWAYS
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Levels of Scale / Complexity

Existence Enhancement as a Commodity Enterprise

Crganisms
R T
e s

Aming Acids

=
.....

Mano-pattens
Using X-ray
Lithegraphy % ucchu 5

A* e AL
Circuit Boards
Atoms SRR ,-\‘

| ELECTRONIC SYSTEMS

Mano-wires (~3nm) LU|T|| uters



Existence Enhancement —
Nano Bio Info Cogno Tech Convergence

Diagnostics Self-Assembly

-Blochips -DNA/Protein Mediated
-0 dots, SiNW, CNTs -S5AMs

-Drugs Releass
; | -Target Dealivery

. -Molecules
Biology & ONA
Biomedicine

Therapeutics (‘ and Systems ) Molecular Elect

Hybrid Biodevices Bio-inspired Materials
-Tissue Engineering -Self Healing and Repair
-Organ development -Sense and Response

Novel Solutions for Frontiers in Novel Solutions far Fronfiers in
Medicine and Biology Materials and Information
Processing

4/23/2010



The Emergent
Infotech / Biotech / Nanotech / Cognotech
Operational Ecology

NBIC Conference

Converging Technologies

for Improving Human
Performance:

Nanotechnology,
Biotechnology, Information
Technology and Cognitive

Science
NSF/DOC-sponsored report

http://www.wtec.org/ConvergingTechnologies
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NBIC Paradigm

Future arenas of Advanced Materials, Integrated Systems,
Adaptive Process Morpholo

“Smart” autonomous artificial entities, distributed sensors
b b
intelligences

Self healing / adaptive adaptive materials, systems, networks
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NBIC Paradigm

Future arenas of Advanced Materials, Integrated Systems,
Adaptive Process Morpholo

“Smart” autonomous artificial entities, distributed sensors
b b
intelligences

Self healing / adaptive adaptive materials, systems, networks
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Soldier of the Future — Define “Soldier”

® Insttute for Soldier Nanotechnologies

http://www.aro.army.mil/soldiernano/ oo oot
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The Infotech / Biotech / Nanotech Convergence
NNI - National Nanotechnology Initiative
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The Infotech / Biotech / Nanotech Convergence
Synthetic Biology Manifestation

Biomaterials/Engineering
Of Mineralized Tissues

Utrasiruciural Analhysss
Interfacial Chemistry
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Nature’s Nanofoundries

microtubules chromatin

nuclear envelo
nuclear pore
nucleolus
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Biology as a mechanism for material
production, patterning, and fabrication

Key Properties:

Photonic Living
: Systems as
Electronic }_, Biofoundry
Mechnical l
Chemical
Genetic Magnification
;}\%
‘j‘ \é Dynamic Agent Controlled Replication
ft'.‘ _',g / \

Material Patterning / Materials Harvest /
4/23/2010 Structural Systems “Biocomponents”



Genetic Circuits — Nanobiological Logic
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HOW A GENETIC PART WORKS

Assemblies of genes and regulatory DNA can act as the biochemical equivalent of electronic components, performing Boolean logic

A COMPONENT A CIRCUIT

Abiochemical inverter performs the Boolean NOT One simple genetic circuit connects three inverters, each of which contains a different
operation in response to an input signal, inthe form gene [gene 1, 2 or 3). The genes oscillate between on and off states as the signal

of a protein encoded by another gene propagates through the circuit, The behavior is monitored through a gene [ for right]
that intercepts some of the output

oM OFF AT 150 MINUTES protein generated by one of the inverter
When no input protein is When input protein is genes [gene 3] and gives rize to

present [input =0}, the abundant [input = 1), the DH fluorescence in response

inverter gene is “on"—it inverter gene turns off ~ vt "
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A CIRCUIT IN ACTION
Cells contzining such a circuit blink on and off repeatedly [groph ). Butin practice, identically altered cells ina culture
[photograph] blink atwarying rates, because genetic circuits are noisier and less controllable than electronic ones,

Flugrescence gene
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Flugrescence [arbitrary units)
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BRYAN CHRISTIE DESIGN (fop) ; LUCY READING (graph); MICHAEL ELOWITZ (bottom right)




Molecules as Tools —
Not Just Endproducts

e Nanotubes - carbon, polymer, T
protein, etc.
e Structural proteomics

e Dendrimers

0 layer 1 layer 2 layer 3 layer



The Nano-Industrial
Development Stream

Nano Systems
Materials

Infrastructure

Time / Years —»



The Nano-Industrial Infrastructure
Development Stream

Nano Systems
Materials

Infrastructure _ _
‘ Bio-Integration

Time / Years >



Objective: Improved Processes for Manufacturing High
Precision Functionalized Nanostructures

Present strategies for nanofabrication

Core : “Active Material”
1-30 nm Size Spheres,
Rods, Disks, etc...
QD decorated With “” charges
Shells: “Proctive or
/ Complementary Layers™
Functional Groups:
“Chemical Hooks or other
chemically, electrically, Surface Groups: “Passivating, Proctective, and EM
optically active groups” Chemically Active Layer”  Assembly

Mattoussi et al,
(IACS, 2000)

Target future nanofabrication goals

20 nanometers



Heterogeneous Integration Process
for Micro/Nanofabrication — Synergy of Top-Down
with Bottom-Up Processes

Micros cale Devices Nanos caleComponents
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Structural Proteomics - Proteomic Assembly
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Structural Proteomics - Proteomic Assembly
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Structural Proteomics - Proteomic Assembly
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Structural Proteomics - Proteomic Assembly

Modify Proteins Assemble Fiber Networks
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In-Silico Biology —
Schematic Engine of Biological Systems




Novel Hybrid Nanostructured Materials
Nanobiology as a mechanism of access




Define Foundry - Future

e Extremely diverse range of materials
e Highly adaptive, polymorphic
e Just as Needed Fabrication
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Define Foundry - Future
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Detine Life — What are the Parameters?




Process Dynamics of the
Evolutionary Eventhorizon

Designed Evolution  Restoration & Healing Augmentation

Present Transition Future




NanoComputing - Integration of Sensing, Cognition,
Computing, Communication

Sineular
o

Mainframe
SuperComputing

Single User:
Thousands of
Core Devices

Thousands of Users: Pl"ffﬁ‘_eﬂt
Single Core Device Unity

Ubiquitous
Distributed
NanoComputing

4/23/2010



Designed Evolution
Nano Bio Info Cogno
Example Implemenation Cycle
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Co-Evolution with Emergent Intelligences
Genetic / Biophysical Enhancement
Accelerated Environmental Adaptation
Extended Longevity & Functionality
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Microtubulin / Neural Quantum Interface
Infrastructure

/— Dendritic Spinedsynaptic Receptor

Mucleus
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Evidence of Potential Entanglement Field Artifacts of Quantum Domain
State Phase Transitions Affecting RNG Datastream Statistical Variants —
Mass Mental Syncronicity Event Correlation

Odds, Terrorist Attacks, Sept 11, 2001

Eastem Daylight Time
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Evidence of Potential Entanglement Field Artifacts of Quantum Domain
State Phase Transitions Affecting RNG Datastream Statistical Variants —
Mass Mental Syncronicity Event Correlation

Omega Complexity, Sept 11, 2001

Eastern Daylight Time
4 Comdey Omega*Sigma*Ph

Omega* sigma*Fho
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28.7° 23.6' 18.4
Declinations of solar/lunar
shadow markings

536 60.3 : 67.0° HORIZON g.n"
(East)

Azimuth of solar/lunar risings
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Existence Navigation —
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EQUINGX OR MID—BOSITION
OF THE 20LARLUNAR CYCLES

Solar markings at midday
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Darstellung der Umlaufbahn von Sirus B um Sinus A: Links eine Skizze der Dogon

S — - - - Yyt - | - 1Ty J r. — - - - B S
rechts die Position des Sirius-Begleiters im Zaitraum zwischen 1920 und 1990
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e Respect for all Living Things

e Respect for the Planet as a Livingﬁfhing =
e Respect for the Cosmos as a “Living System™



