L .
R AT S

<5 o
z_ AL :"

Future and Legacy of NSEC “»»°
Program.
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National Nanotechnology Initiative (NNTI).

THe NaTionaL Genesis: White House Office of
A Science and Technology
' | Policy....2000.

(1t generation products)
Ex: coatings, nanoparticles, nanostructured metals, polymers, ceramics
-

2nd: Active nanostructures Ex: 3D transistors,
amplifiers, targeted drugs, actuators, adaptive structures

>
3rd: Systems of nanosystems

Ex: guided assembling; 3D networking and new
hierarchical architectures, robotics, evolutionary

Development:
2000-2007,
NSF (Mike
Roco).

>

4th: Molecular nanosystems
Ex: molecular devices ‘by design’,
atomic design, emerging functions’

~ 2015-

2020 AIChE Journal, 2004, Vol. 50 (5)
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mNSF Nanoscale Science
and Engineering Centers.
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NSEC (Manufacturing)
NSEC (Education)
‘ NSEC (Societal Impact)

file: NSEC 2007 Part l.ppt Page 3



USEe 2

Creating New
Sclience and
Technology.




NSEC’s are creating new paradigms for
Interdisciplinary research!

From NSF Committee of Visitors Review, 2004:

“Two significant and enduring results have
emerged from this investment: .. the creation of a
nanoscale science and engineering community,
and the fostering of a strong culture of
Interdisciplinary research”
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USEe 2

Providing
Outreach and
Education



NSEC’s are taking leadership in




USEe 2

Promoting
Diversity.

file: NSEC 2007 Part l.ppt Page 8



NSEC’s are actively building diversity within
the new generation of scientists and engineers.
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Protecting Health,
Safety, and
Environment.



NSEC’s maintain active programs for health,
safety, and environmental awareness.

Jennifer Gardner
Industrial Hygienist, IBM

Richard Melville
Advisory Industrial Hygienist, IBM

i
\I‘ﬂ
Richard Melville is Advisory Industrial Hygienist for IBM in Hopewell Junction, NY, His resq : £
assignment include upstream chemical reviews, regulatery compliance, asbestos, lasers, ergon|

support, hazard communication, and chemical security support. He is alse the Global Well-bel

matter expert for asbestos and was previously the technical standard owner for chemical sa S (0] I ve nt S afet y

in 1995, Mr. Melville was a senior project manager with Con-Test Water and Air Engineering

Melville received an M.5. in occupational and environmental hygiene from New York Universi

comprehensive practice of industrial hygiene by the American Board of Industrial Hygiene.

Friday, April 29 - 1:00pm
Interschool Lab 7™ Floor Schapiro/CEPSR
A pizza lunch will be served at 12:30pm

Jennifer Gardner is an Industrial Hygienist (IH) for IBM at the Watson Research Center located in Yorktown Heights,
NY. Currently, her responsibilities include upstream chemical reviews, hazardous gas safety, asbestos, indoor air quality,
quantitative and qualitative exposure assessments, contractor safety, noise, equipment review, and the IBM IH focal point
for nanotechnology. Prior to working at the IBM Watson Research Center, Ms. Gardner worked as an IH at the IBM site
in Hopewell Junction, NY.

Solvent Safety Do you know en
Nearly everyone is exposed to solvents. The utility of thes

dispersants, Or dilutants has lead to the manufacture and ¢
pounds annually. Exposures can occur in a broad range of s = 2

correction fluid, household cleaners, pumping gas and lab wi
,j i
7. 2
Lk

designed to increase your awareness of the hazards associg ‘ Global Well-Being Services
based on their physical properties and toxicity. In additio i
— ]
a -

measures used to minimize your exposure.

Do you Know Enough?

© 2002 18M Corporation
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Creating Positive
Socletal Impact.



anoelectronics

NIl RESEARCH INITIATIVE
I T
The Semiconductor NNI

Industry Association’s >

NRI Member Companies 8’ O O

e IBM I'e) O i

« Freescale (Motorola) | £ Federal Agency Projects

i - Silicon Nanoelectronics and Beyond

« AMD -6-

* Micron -

* Intel ® MARCO SRC
- /
D
o N
O ——
S w
a0

NRI program complements
NNI/NSECs and projects at
DARPA, NSF, NIST...

Quantum Coherent Transport in 1-D Materials
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Providing
Leadership In
Scientific Research.



The Columbia Nanocenter:
B Research Team. >

Chemistry o ===2=Norton Lang
Ronald Breslow Research Scientists: ====%=, Paul Solomon
Louis Brus Shalom Wind Tom Theis (Adv Bd)
George Flynn M-ark Hyl_aertsen (BNL) @ Christian Kloc
Richard Friesner Mike Steigerwald (MRSEC) ~ § David Lang
Ann McDermott Latha Venkataraman @ @ -
Colin Nuckolls O-E-D Consortium I(\S/I:s;iglﬁeigmchet

DaVl_d RelChr_nan _ Ed Wasserman (Adv Bd)
Mechanical Engineering the ...........................................................................

James Hone ANewionk | _ |nt9| Kevin Smith.
Electrical Engineering Daniel Akins G. Thompson (Adv Bd)

Tony Helnz ...........................................................................

James Yardley Sally Chapman * RODKARUEN Chuck Black

. : * Mark Hybertsen
Applied Physics Jacob Alexander Jim Misewich
: Rowane im Misewic
Irving Hermar} University Ben Ocko
Stephen O’Brien Robert Krchnavek Yumei Zhu

Aron Pinczuk

Phvsi NSEC Encompasses e Steven Louie
% Appr.ox 75 Resear'Chel"S r]-:uc.“l'tl?ugfglu? f«i%ﬁ:[r?m
P | |p K|m s e —————

Andrew Millis Including 6raduate

Horst Stormer Students And Postdocs.
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Research Program: Seeking
= Fundamental knowledge.

Research Platforms
 Chemical Synthesis.
 Nanoscale Fabrication.
* Theory.

o Structural Characterization.
* Optical Characterization.
 Transport Measurement.

Molecular Nano-Systems

Carbon 2-D Nano Single
Nanotubes Structures Molecules

Molecular
Contact and
Conduction
Key
Scientific Nanoscale
Issues Assembly
Nanoscale

Characterization
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The Future.
PP7?7?7
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« Some new directions for Scientific °
Research building upon NSEC legacy:

e Information processing..."beyond
CMQOS"

 Energy

e Bio-Nano-Medicine

e Independently Funded Centers
e Sources of funding?
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