


All participants Social ( 30 mins.)

Roop Mahajan Opening remarks (15 minutes)

All scholars Scholars introduce themselves, their
advisor, department head, and dean if
present. (2 min. ea.)

Roop Mahajan Closing remarks (2 minutes)
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Human Spark
 Neanderthals and modern humans evolved from the same ancestors.

Neanderthals left Africa and spread to Europe where they lived for about
200, 000 years before they became extinct.

 Those left behind successfully evolved to modern humans and occupied

the planet.

DO YOU KNOW WHY?
M VirginiaTech
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“*Just as energy iIs the basis of life itself, and
Ideas the source of innovation, so is innovation
the vital spark of all human change, improvement
and progress.”

Ted Levitt; Marketing Guru, Harvard Business
School
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1. Invention vsS. Innovation
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» an idea made manifest
» the creation/embodiment of something new
» the first occurrence of an idea for a new product or process

> Is the conversion of cash into ideas

M VirginiaTech
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» an idea applied successfully in practice

> IS the conversion of ideas Into cash

(Etymological origin of word INNOVATION — creation of something new)

M VirginiaTech
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produce, market and profit
from their innovations

may or may not profit from
their inventions
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© 1998 Randy Glasbergen. E-mail: randy@glasbergen.com www.glasbergen.com

“My team has created a very innovative solution,
but we’re still looking for a problem to go with it.”
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66 Inever perfected an invention
that I did not think about in terms of the
service it might give others...
Ifind cutwhat the world needs,
then I proceed to invent. 29

— Thomas Edison

Invent the Future®
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2. Sources of Innovation
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» Inventor(s) —driven
» Recent research suggests that the most
successful innovation occurs at the
boundaries/interfaces

> End- User —Driven

* Need-based
* Increasingly assuming more importance
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3. Linear vs. disruptive Innovation
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O Linear

* Incremental
Ex: Cost reduction

> Barrel reactor silicon epitaxy
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Adiustable

Gas Inlet

Heated Bell Jar

Rotatina
Susceptor

IR Lamps

Reflectors

Cooling Air

Gas Qutlet
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Q Disruptive

» Game-changer
« EX: Digital vs analog watches

» Condensation Soldering vs IR soldering
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A Black Swan is an event that has three characteristics;
» itis an outlier
» it carries an extreme impact
» it has retrospective predictability.
"The Black Swan", by Nassim Nicholas Taleb

» Our world is dominated by Black Swans.
O the internet
O the computer
O the laser

All three were unplanned, unpredicted, and unappreciated upon their
discovery, and remained unappreciated well after initial use.
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A powerful exercise for disruptive innovation

WHAT WILL MAKE YOUR CURRENT WORK IRRELEVANT
IN 7 YEARS?

OR

WHAT NEW EXTERNAL EVENT WILL FUNDAMENTALLY CHANGE WHAT YOU DO NOW?
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4. Promoting iInnovation
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promoting interdisciplinary research

Buds of creativity bloom at intersections

encourage risk-taking
. Celebrate successes and failures
constantly examine existing paradigms

. Look for the next

MCICTAS B VirginiaTech
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Additional ingredients for success

* Technical competency

e Resources

* Recognition
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1. Invention vs. Innovation

2. Sources of Innovation

3. Linear vs. disruptive innovation
4. Promoting innovation

* ICTAS as an agent of Innovation

g\/’% ICTAS M VirginiaTech

—

Invent the Future®




\\\\\/\
’7//// [CTAS

INSTITUTE for CRITICAL TECHNOLOGY
and APPLIED SCIENCE Virginia Tech

VISION
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RESEARCH
To stimulate, catalyze and promote interdisciplinary / trans-disciplinary research at the

intersection of science, engineering, biology and social sciences.
O

Yemry fay ’:“l;
EDUCATION () 8.0
Enhance educational experience of students in B
cutting-edge technologies

OUTREACH

Develop innovative and elegant

sustainable solutions to promote economic o
development and enhance quality of life locally, == ¢
nationally, and globally.

Y TOTAS VirginiaTech

=i

Invent the Future®




ICTAS research is at the NBIC
interfaces with a focus on A
SUSTAINABLE FUTURE

“The most incomprehensible thing about the world is that it is at all comprehensible.”
Albert Einstein
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Nanoscale Science and

Engineering

Nano-Bio Interface

Sustainable Energy

Renewable Materials

Sustainable Water

Cognition & Communication

Emerging Research

National Security

A
YCICTAS
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Invent the Future®




iagnosis

ingand D

niaTech
Invent the Future®

i

Sens

rsonal Health

o

g

-invasive

i

A%

R
e
-
o
-
-
N
o
-

-
-
-

:
e

. -
- -
. s
-
.
.
.
-
-
-
-
-
. .
. B -
- -
. =
. :
-
.
-
.
.
.
e -

. .

i
-
.

oM
.
-
o
-
-
a Y
Y
i
o
o
.
S

.
o
-
Vil
b
o

=

N i
LA D NN
-
-
e
-
e
titic Discov
ML
e
.
e

%
-
-
-
en
i
-
-

e
o
L
-
L

Si0)
-
-

-

.

Vi
.
-
.
-

s

J‘;é:
o

.

Al
&

o
%@

e =
. ! : - T
.
P
-
E
-
s

o
-
-

-
-
.
|

o
:

.

.

face

-

er & Hea

Desif

r Inte

=

ing |
ials

Aumanola |

ivery of Nano

on

based Mater

Inflammat

Environmental Nanosci
Targeted Del

Fuel Cells | Organ

Energy Harvest
Infrastructure | Wat
Human Comput

Complex Network Systems
inrtormatics

Bio-

By

o
K o0 ot §
i
- s

Sustainable Ener




ICTAS Center

\ ICTAS Targeted
) ) y Investment
—_— . p /(/

- _—

External
funding

. / Seed monies

Competitive Reviews
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Laboratories
and
Collaborative
Space

ill Reynolds,
NCFL Director




ICTAS A

Nanoscale Characterization and Fabrication Laboratory (9/2007). 31,496 sq.
ft. that currently has 18 industrial collaborators and state of the art analytical
equipment.

ICTAS HQ

Opening 04/2009 with 99,411 sq. ft. of research space to promote
collaborations in Sustainable Energy and Water, Renewable Materials, Nano-
bio Interface, Nanoscale Science and Engineering, and Human Cognition and
Communication,
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ICTAS- LSC

Due to open 1/2011 with 42,190 sq. ft. of research space to promote
extended collaborations within Sustainable Water and Nano-bio Interface
research.

ICTAS — NCR

ICTAS will be expanding into the National Capital Region facility in the
Ballston, Virginia area. The seven-floor, 144,000 square foot building,
designed by Cooper Carry to meet the Silver U. S. Green Building Council's
LEED™ Building Rating Systems, will be located on the 800-900 block of
North Glebe Road. ICTAS is committed to approximately 6,000 square feet
in this facility. The anticipated construction completion date is 2011.

L\/’% ICTAS M VirginiaTech

—
—

Invent the Future®




£

@Virginia’fech

Invent the Future®

7
=SSe 2?




<
«

Direction of application
of force

k.. =y vuyiniaTech

Invent the Future®




Interdisciplinary research

e Recall “Buds of creativity bloom at intersections”
Identify/ Recognize need

*  NBIC for sustainable growth

e  Thrust areas
Match need with technical expertise

* Interdisciplinary teams; 227 faculty

Provide resources

* NCFL, Collaborative space, financial resources
Promote transformative thinking

*  The Black Swan Seminar Series

Results have far exceeded our expectations
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Students and
Faculty

ICTAS Doctoral Scholars

New Faculty Hires

ICTAS Faculty Fellows
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ICTAS Doctoral Program
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Doctoral Scholars

ICTAS Doctoral Scholars Program Profile

The ICTAS Doctoral Scholars Program was established in 2007.

The program honors exceptional Ph.D. applicants through award of full
financial support for the Ph.D. qualifying period (maximum of four
years).

Successful candidates of the highest caliber are selected for this honor.
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Doctoral Scholars

ICTAS Doctoral Scholars Program Profile

This program led and managed by ICTAS is a cooperative effort among
participating departments, colleges, the Graduate School and ICTAS.

The initial goal for the program is to establish a steady state of 40 ICTAS
fellows by 2011 ad infinitum.




EICTAS

Doctoral Scholars Current Status
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Doctoral Schol

“The important thing is not to stop
questioning. Curiosity has its own
reason for existing.”

“The most incomprehensible thing
about the world is that it is
comprehensible.”
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Doctoral Scholars

Dreams can transform.

e |CTAS is about creating and fulfilling dreams

— a creative home for our faculty, staff, and students; a place where
individuals can dream big and actually transform dreams to realize goals

e “Proceed in the direction of your dreams and you come across
unprecedented happiness.”

--Emerson
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Doctoral Scholars

“We can't solve problems by using the same kind of thinking we used
when we created them.”

-- Einstein

Be creative

Don’t be discouraged by the enormity of the task at hand

Rome was not built in a day

Build a chain- one link at a time or a bridge- one brick one at a time




