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Mathematics &e ience

D. Bernoulli: 1740 LIGICE E@ﬁh @IJ@QN/

Mathematical physics

Hydrodynamics 1850-1900
Fourier: 1800 Gaslaws Pumps, flight
BoLllescles . . 1900-1950
and transforms Signal analysis Analog-digital

Gauss: 1840
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CORPORATE R& D SCORECARD 2002

Source: Technology Review’s 2002: Annual R& D spending of top 150 tech companies
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CORPORATE R& D SCORECARD 2002

Source: Technology Review’s 2002: Annual R& D spending of top 150 tech companies
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TEN TREND SETTING TECHNOLOGIES

(As measured by patent activity) TECHNOLOGY REVIEW October 2002

DRUGS: Bio-affecting
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Time Ain’t What 1t Used to Be!

| nhovation | ncreases

«———6 million patents >

190,000/yr .

150,000/ yr /2001
5,000/yr / y,oom

1900 1940 1980 5009 2020

Source: Economist, April 8, 2000

Note: Despite 2001 economic downturn, the world’ stop 100 R& D spenders
increased R& D expenditure by an average of 5.25 percent in 2001..|EEE Sept 2002




Synthetic Life: Likely Evolution
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Power and Pollution
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Al Rights

Processing Power 2000-2030 Nobel Al Robotic Life
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Density (bits) per square inch
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Growth in Data Density
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Likely Telecommunication Rates
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DEVOLUTION OF ENPENSIVE CAPABILITIES

Computer Fuel Cell Satellltes

Electric Pnn?wm%%ﬁwvon




Short-TermTrends
2000-2020

2000 2010 2020

- Post-Industrial Age |
Steel and oil === Carbon and Hydrogen

e Nanotechnology |
Silicon and €electron - Molecular Refor mulation and photons

MEMS

BIO

[ BioNanoHybrids

Bio-
Everything

Natureand Light ==l DNA base-pairs



Long-Trend Drivers
1850-2050

1900 1950 2000

. Internal Combustion engine
Steel and ail Car hacking

~__Microchip
Silicon and electron Computer Hacking

Nature and Light DNA
Hacking
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Downside of technoloqgy: World is hotter

L

74

;w: MONTHLY MEAN TEMPERATURE AMOMALY IN CELSIUS AUG. 1998
" ’ S5MI DERIVED SNOW COVER SURFACES ARE IN GRE‘T’
— CLIMATOLOGICAL BASE PERIOD IS 1992 — 1998

SS5T DATA COURTESY OF R. REYNOLDS NCEP/NWS/NOAA
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Mmﬂr Rapid turnover of most innovations
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Navy All dlectric

Highly Automated

Arsenal platforms

Sea Stealth

Continuous Laminar Flow
Trans-oceanic, trans-sonic “tor pedo”




4 Technologies

L ow-observable (invisible?
Neural Holographic

Heéter ogeneous structure
(Human, inor ganie, or gani:
Biological Command

Synchronous Al
SOF '

‘Surveillance and Arsenal Platforms
Physical and Moral Plane C4ISTAR




1st USAF
AutomatongSs|iEle[fel)

Swarming
Doctrine



Air Force' Electro-optics
MEMS
Neural Holographic computing

Plasma boundary mechanics

Fightersreally fast, smaller, unmanned
“ Strategic Lift: much greater lift[flying boat]
Reconnaissance: Everyone has their own.
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