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the idea that by editing a piece the jour-
nal gets the copyright is strange. In-
stead publishers should be paid for co-
ordinating peer review, improving
readability, and publishing papers with
open access on the Web. We [at CERN]

Sandia heads up

think this is the way scientific articles
should be published.
PT: And what will you do next?
AYMAR: I don’t quite know. I may re-
tire permanently this time.

Paul Guinnessy

new

nanoengineering institute

Preparing students to work in teams that cut across
disciplines and research sectors is a key aim of Sandia’s latest

educational program.

“Engineering is changing incredibly
rapidly, and engineering education
must change in major ways in
response,” says Paul Peercy, dean of
engineering at the University of
Wisconsin-Madison. “The boundaries
between science and engineering are
fading. Thirty or forty years ago, people
worked alone and in small teams. If you
think about the next generation of solu-
tions to complex problems, they're
going to be obtained by large interdis-
ciplinary teams.”

Forging the mindset and connec-
tions to nurture large interdisciplinary
teams is the aim of the National Insti-
tute for Nano-Engineering, a partner-
ship among industry, government, and
university researchers that is getting
started with the Department of En-
ergy’s (DOE’s) Sandia National Labora-
tories in New Mexico as its base.
Besides Sandia, 12 universities and
7 companies make up NINE’s founding
members, but the partnership is open to
expansion, and researchers from any

university can participate, says Duane
Dimos, Sandia’s director of materials
science and engineering. NINE’s main
focus is on undergraduate and gradu-
ate students, including developing cur-
ricula in nanoscience and nanoengi-
neering that will be both used within
NINE and shared openly with aca-
demic institutions. “NINE will imped-
ance match to broker internships with
industry and collaborations with San-
dia,” says Paul Fleury, Yale University’s
dean of engineering.

Hundreds of students

Dimos points to institutes in Europe,
Singapore, and South Korea as models
for NINE, singling out the 23-year-old
IMEC—the Interuniversity MicroElec-
tronics Center in Belgium. In micro-
electronics and nanoelectronics, he
says, “IMEC has become a strong player
throughout Europe, and it has a large
industrial component. By combining
what they do at the center with what
they do at their home universities, stu-

summer at the kickoff workshop of the National Institute
¥ for Nano-Engineering at Sandia National Laboratories.
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dents are getting a really interesting ed-
ucation. We are emulating that, al-
though we will add our own twist in
that universities might be more active
in driving the program [at NINE].”

Many practical matters are still
being worked out, says Dimos. “We an-
ticipate having a central facility in Al-
buquerque next to the Sandia campus.”
Participating researchers would work
at both Sandia and partner institutions,
and they would have access to equip-
ment at Sandia, such as the Microsys-
tems and Engineering Sciences Appli-
cations facility (see PHYSICS TODAY,
October 1999, page 65).

The institute kicked off this past July
with a two-week workshop at Sandia
attended by three dozen undergradu-
ate and graduate students. Some 13
projects are under way in topics such as
nanowire electronics, flow and rheol-
ogy of nanomaterials, catalytic function
of nanomaterials, and manipulation of
nanowires, Dimos says. The goal, he
adds, is to eventually involve a couple
hundred undergrads and a similar
number of graduate students.

Industrial guidance

“There is a strong belief at Corning that
education is falling short of expecta-
tions,” says Daniel Ricoult, the com-
pany’s director of technology assess-
ment. “That’s why when we heard
about the concept of NINE, we were in-
trigued. It’s a nice way to build bridges
between industry and academia.”

Sharon Smith, who leads Lockheed
Martin Corp’s efforts in nanotechnol-
ogy, agrees: “We have to have a really
good pipeline of talented scientists and
engineers, and we see NINE as an ex-
citing program that will benefit us in
the future.” Her company, she adds,
hires 5% of new engineering bachelor’s
recipients in the US each year.

“We see nanotechnology as a key
area,” Smith says, “because it’s going to
impact virtually every aspect of our
business.” New materials are lighter
and stronger and have new capabilities,
she adds, citing as applications multi-
functional materials, embedded sen-
sors, and energy. “We have no lack of
problems to be solved.”

NINE’s industrial partners will pro-
vide guidance on the technical direc-
tions of research, Smith adds. “We will
be looking for areas of research that will
benefit our industry as a whole, and we
will be looking to provide a unique ex-
perience for students to learn how what
they do in the NINE program could
benefit industry.” As part of the collab-
oration, she adds, NINE partners are
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Founding NINE partners

The founding partners of the National Institute for Nano-Engineering are Sandia
National Laboratories; Corning Inc; Exxon Mobil Corp; IBM; Intel Corp; Goodyear
Tire and Rubber Co; Lockheed Martin Corp; Procter and Gamble; Harvard Univer-
sity; Harvey Mudd College; Rensselaer Polytechnic Institute; Rice University; Univer-
sity of California, Davis; University of Florida, Gainesville; University of lllinois at
Urbana-Champaign; University of New Mexico; University of Notre Dame; Univer-
sity of Texas at Austin; University of Wisconsin-Madison; and Yale University.

working on an overarching agreement
on how to handle intellectual property
“with the understanding that there may
be cases for which the agreement has to
be altered.”

Sandia has jump-started NINE with
$7.5 million for collaborative research
projects. The institute needs funds for a
central building plus an annual budget
on the order of tens of millions of
dollars to pay for research, travel, and
curriculum development, Fleury says.
Industrial partners may contribute
funding, although that is not part of the

current agreement. Rather, NINE coor-
dinators have their hopes pinned on ap-
plying to DOE for funding as one of the
Discovery Science and Engineering In-
novation Institutes outlined in the
America Creating Opportunities to
Meaningfully Promote Excellence in
Technology, Education, and Science
Act. The COMPETES Act was signed by
President Bush on 9 August (see
PHYsICS TODAY, September 2007, page
34), but it’s too early to say which as-
pects of it will ultimately be funded.
Toni Feder

Nanotech risk research takes
slow step forward

A little more than a year ago, in the
House Committee on Science and Tech-
nology hearing room on Capitol Hill,
then committee chairman Sherwood
Boehlert (R-NY) accused administra-
tion officials responsible for developing
safety standards for the emerging field
of nanotechnology of merely “saunter-
ing” toward their goal.

Officials with the federal govern-
ment’s Nanotechnology Environmental
and Health Implications (NEHI) Work-
ing Group listened glumly as Repre-
sentative Bart Gordon (D-TN), who has
since become the committee chairman,
went on to describe the nanotech safety
report they had delivered to him just
the night before as “a very juvenile
piece of work.”

NEHI returned in August 2007 with
anew research priorities report that ad-
ministration officials are calling the
“second step” on the road to develop-
ing a comprehensive program to un-
derstand the potential environmental,
health, and safety (EHS) issues arising
from engineered nanoscale materials.
The new report condenses the 75 re-
search proposals in last year’s docu-
ment to 25 priorities in five categories of
EHS research.

Although the latest report has yet to
draw areaction from Congress, others in-
volved in nanotech EHS issues offer
lukewarm reactions. “It is probably a
step in the right direction, but an incred-

www.physicstoday.org

ibly small step,” said Andrew Maynard,
chief science adviser to the project on
emerging nanotechnologies at the
Woodrow Wilson International Center
for Scholars in Washington, DC. “This is
where we should have been a year ago,
and we should now be talking about
broad strategic frameworks rather than
picking away at the problem by taking a
long list of research needs and making a
small list of research needs.”

Patrick Lin, an ethicist at California
Polytechnic State University in San Luis
Obispo, and cofounder of the Nano-
ethics Group, said the new report
“looks okay for what it is,” but noted
“several major things missing: a
budget, a timeline, and a strategy. And
there is no mention or proposal that
EHS work should happen in parallel
with nanotech research.

“Scientists these days must share re-
sponsibility in investigating the impact
of their creations on society,” Lin said.
“You can't have on one side the science
and on the other side, after the fact, the
environmental, health, and safety is-
sues. They should be done together.”

Clayton Teague, director of the Na-
tional Nanotechnology Coordination
Office, is aware of the criticism that
nanotech-related EHS issues are just
“sauntering” along, but he said a lot of
behind-the-scenes work has taken place.
“I'm comfortable with the pace with
which the federal government is moving
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Control Electronics
& Software

Flexible FPGA - DSP based design, 1.5 million gate FPGA
* 100 kHz Dual Digital Feedback Loop * USB 2.0, High
Speed, 480 Mbps * PLL 5 kHz - 2 MHz range, 5 mHz
resolution * 20 bit DACs for X&Y scanners * Low noise
+200 V swing High Voltage Amps * 16 bit spare DACs
* |6-channel 16 Bit 200 kS/s ADC * 4 channel DC / Step
motor driver * 400 V |9-channel Stick-slip driver  Fiber
optic interferometer for ncAFM < Hall probe source &
amplifier

USB Digital PLL
Digital Phase Locked Loop

| kHz-2 MHz Input Range * £150 Hz, 300 Hz,
+450 Hz, £600 Hz Lock Range * 5 mHz, 13 mHz,
18 mHz Resolution * 0-360° Digital Phase Shifter
with 0.09° Resolution * 30-1000 Hz adjustable
demodulation BW « USB 2.0, High Speed, 480 Mbps

USB Fibre
Interferometer

2 mW laser power * 1320 nm FP laser diode with
noise reduction * FP or DFP lasers * USB 2.0, High
Speed, 480 Mbps * FC/APC connectorised light output
at the front panel « FC/APC connectorised 2x2 fibre
coupler * Low noise pigtailed InGaAs photodiodes

www.nanomagnetics-inst.com
info@nanomagnetics-inst.com

See www.pt.ims.ca/12312-17



