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Network

research/service/breadth

broader mission

openness, learning, complementarity, é 

Challenges?

Science and engineering in the modern world

World and the Academy

Academy and Change

Scope 



EE

CAD and IC Design

Embedded systems

Communications

Micro/Nano Device Technology

MEMS

Optoelectronic Devices & Systems

Neural Interfaces

Materials Science & Engr

Inorganics

Organics

Composites

Modeling

Characterization

Self-assembly Physics

Statistical approaches

Complex materials

Condensed matter

Theory

Quantum computing

Chemical Engineering

Materials synthesis

Nanomaterials

Manufacturing 

Computer Science

Algorithms

Data mining

Vision systems

Software

Machine learning

Optimization

Graph theory

Chemistry

Synthesis

Nanoscale materials

Organics

Self-Assembly

Chemical kinetics

Applied Mathematics

Dynamic Systems

Optimization

Mechanical Engineering

Fluidics

Heat flow

Robotics

ñNanologyò

interdisciplinary 

Research 

nanoscale

Biology and Medicine

Genomics

Microbiology

Drugs and drug targeting

Sensing and Imaging

Cell biology

Molecular

Synthetic biology

Disease
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Bringing together Interdisciplinary groups with different cultures and intellectual 

strengths, and large resources, needs a different model of research

Major experimental research successes in integrated systems are 

coming from a very different style of undertaking 

Inter -Disciplinary Research Efforts

NNIN facilities

Cornell Nanoscale Facility

open 24 hours

All branches of engineering, physical and life 

sciences, grad students, industry researchers
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NNIN

Society & Ethics

Research & Development 

Support
Technical leadership 

responsibilities at sites

Open culture 

External user focus

Staff & Domain experts

Geographic diversity

Advanced scientific 

computation and 

modeling support focused 

on interdisciplinary 

problems & 

experimentation

National & local 

activities across age 

groups and emphasis 

on diverse  

undergraduate and 

graduate development

Development of societal 

and ethical consciousness 

within NNIN community 

throughout all of its 

activities, and leverage 

national and infrastructure 

scope for studies and for 

dissemination 

NNIN Research Infrastructure Mission:

Enable rapid advancements in science, engineering and technology at the nano-

scale by efficient access to nanotechnology infrastructure

In Computation & Modeling, and 

Society & Ethics, provide 

compelling unique offerings that 

complement other national 

efforts and that draw from 

networkôs national strengths 

R&D supported: ~$500M
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NNIN Research Users
¸ Users from diverse disciplines 

¸ Users with different specialized and integrated technical needs

¸ Users from diverse institutions 

NNIN network model permits effective & efficient service

>50  companies >300 companies

>3800 from 180 institutions

Tiwari_NNIN_NSEGrantees_Dec3_2008 5



NNINôs Scientific Impact
Fundamental Measurements

Quantum Kickback

Schwab

Molecular Scale

Self Assembly

Supra-Molecular Scale

Applications transistors & mem

Quorum 

Sensing, 

Austin

Neuroprobes

Zero-mode

Single Spin

Rugar

SWNT

Nanotubes

Molecular-Scale 

Transport Studies, 

Ralph

100 nm thick 

shaft

1 µm thick

mass loading

single-electron 

transistor

116 MHz beam

1 �Pm

Displacement 

measurement, 

Cleland

Across Molecules, Reed

CNT Mechanical 

Oscillations

2 �Pm

Resonant Virus 

Detection, Ilic

Adhesion, 

Kenny 
Organ models, 

Schuler
Liquid Si

Host Substrate

Device Layer 1

Device Layer 2

Device Layer 3

Device Layer 4

3D electronics
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