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Why Nanoscale Ferroelectric & Multiferroic
Science, Technology, & Workforce?

Driven by two science and technology opportunities:

1. An exciting opportunity based on our ability to create
new and novel materials that exhibit behavior that is
superior to any we know. Imagine smaller, stronger,
lighter, faster materials that are creatively used to
Innovate the next generation of high technology.

2. This opportunity is based on cyber infrastructure to
develop nanoscale ferroelectric & ferromagnetic
superlattices and arrays that are computationally
designed in advance to have a desired behavior before
they are fabricated, and then tested with the predicted
behavior, and fabricated into devices.

Imagine the power of this combination!



Chemical Periodic Table

1A Atomic Weight
1T ) indicates longest-lived isotope
Acidity/Basicity® &

2 Crystal Structure’

Melting Point®, °C
Boiling Point®, °C
Density® (300 K), g/em?

for gases: g/L, 273.15 K, 1 atm

Electronegativity

via
viBe

PERMA-CHART
Science Series

PAPERTECH

VlliA
Vil

CHEMICAL PERIODIC TABLE, 3rd Edition

, Superlor Behavior

Group Classifications”
Atomic Number

Symbol’
Electronic C
Name

Oxidation States
ooid indicates most

13 14
e e
ma IVA

slable state

onfiguration

8 9 10

Vila

! vin \

Eu Gd Tb Dy{j_':_

Product Mo. LCH-02F

96 97| 98]

ISBN 1-55080-065-5

s Te

N W8

- Bi Po

Inc., 1993 Al Rights Reserved.



o
(=]
o
o

What 1s Special About
Nanoscale Ferroelectrics and
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Multiferroics?
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Potential Payoff is Difficult to Overestimate
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Consortium

Despite this potential, there is currently
no such Innovative material/device
effort in the U.S. However, this talent
does uniquely exist today among
several of the EPSCoR states. A
consortium will bring together this
unique Interdisciplinary mix of people,
Ideas, and tools to have a larger impact,
breaking down the barriers that prevent
realization of this vast potential.

This 1s something that no single institution can
do effectively on its own.
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But A Consortium of EPSCoR States can
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Moreover, the Proposed STC Consortium can
have a Big Impact on many of the Needs
EPSCoR States have in Common.
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How do we Achieve . . .
a Competitive i
Consortium?

One approach is
where one person
selects partners and S

then writes the
proposal foran NSF &
Center with partners |

just looking on
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A Second
approach takes
the word ““team”
to mean that one
person tells
everyone what to
do to write a
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We Need!

| '@_ Exactly What

But a Workshop has
the best chance to
help us achieve the
right mix of people,
Ideas, and tools to
form a competitive
NSF Center
proposal
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The Workshop Is Built Around a
solicitation that resulted in 45 participants
from 12 EPSCoR States and Structured into

[ Parts:
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While Each Person Presents a 10 minute Discussion
Each Participant Answers the Following for each of the
[ Parts as i1t Applies to a Competitive STC Proposal

“GROWTH” PART

YOUR NAME:
YOUR DISCIPLINE / EXPERTISE:

Strengths:

Uniqueness:

Need for Addition:

Potential for Scientific, Technological, or Educational Breakthroughs:

Expected Challenges:

Possible National Impacted:
Suggest Focus:

Suggested Strategic Goals: |
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| Need Your Help

“Institutional Commitment (one-page limit). Provide a
synopsis of institutional and other support of the proposed
Center. Outline the lead Institution's commitment: space
(new space and/or renovations to existing facilities),
faculty and staff positions, capital equipment, and access
to facilities and instrumentation. Major commitments of
partner institutions should also be described. Describe
how the commitment contributes to realizing the strategic
goals of the integrated Center. Describe support from all
other sources that has been committed, including space,
facilities, and personnel for the Center. Note that cost
sharing IS not required; voluntary cost sharing, If
provided, will not influence the review process.”
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