issues and events

Los Angeles. No disease or major envi-
ronmental impact has occurred due to
nanotechnology, he says, “but anytime
you introduce a new technology;, it’s im-
portant that you consider the potential
adverse outcomes and seek ways to
prevent them.” Nel points out that
nanotechnology can be used for the
good of the environment, especially for
“reducing the footprint” of other tech-
nologies. Still, he notes, “we want to
make sure that if nanomaterials end up
in landfills, water sources, food, and
nanomedicines, they do not have harm-
ful effects.” In short, he says, “Work re-
mains to be done” to make sure that
nanotechnology is implemented safely
and sustainably.

"Skin in the game”

“A big difference I see from the begin-
ning of the NNI to now is the amount
of understanding we have for making
and controlling nanoparticles,” says
University of Michigan computational
physicist Sharon Glotzer. “More impor-
tantly, there has been a radical change
in mindset about the way we do mate-
rials design and discovery. We are shift-
ing our focus from self-assembly to
assembly engineering, and that’s chang-
ing what we are able to do.”

Glotzer predicts that 3D printing
“will be as disruptive as the internet.”
Imagine a world in which you need a
fork, a battery, or any inanimate object,
she says, “and you go to something that
looks like your microwave, dial in your
item, and you get it—designed to your
specifications.”

“We need the NNI in order to say
the field is important enough that we
will put sustained funding in over the
long term. So nanotechnology is an area
to which you should bring your best
ideas and your brightest minds,” says
Glotzer. That is the power of the initia-
tive, she adds. “It says we—the scien-
tific community, industry, the funding
agencies, the taxpayers—are all putting
skin in the game.”

The field has reached a point “where
you can say, Here’s a problem; is nano-
technology part of the solution?” says
Sally Tinkle, who recently moved from
a stint as deputy director of the Na-
tional Nanotechnology Coordinating
Office to the Science and Technology
Policy Institute, which advises the
White House and government agencies
on S&T issues.

Signature initiatives

Cancer diagnosis and treatment, disas-
ter recovery, potable water, renewable
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A passenger plane as conceptualized by researchers at MIT and NASA would
exploit nanomaterials to cut weight, monitor performance to reduce emissions
and improve safety, resist ice accretion, and change aerodynamic properties

based on atmospheric conditions.

energy, and environmental cleanup
are examples of problems for which
nanoscience is often offered up as hav-
ing solutions. Many of the areas in
which nanoscience can play a role are
big enough to be initiatives on their
own. And indeed, some are, like the Ad-
vanced Manufacturing Partnership
and the Materials Genome Initiative,
launched in 2011, and the BRAIN Initia-
tive, announced earlier this year.
Within the NNI the tack now is to
create thrusts, known as “signature ini-
tiatives,” in areas expected to benefit
economic growth, national security,
and environmental protection. “If you
want to have closer collaboration and
coordination, nanotechnology has be-
come too broad a category,” says
Thomas Kalil, head of technology and
innovation in the White House Office of
Science and Technology Policy. “The
signature initiatives are a device for
more focused collaborations in areas
where we want to make a big push.”
The first three of these initiatives
were launched in 2010, and two more

got started this past spring. They focus
on solar energy, nanomanufacturing,
nanoelectronics, computer modeling
and data sharing, and sensors. To bol-
ster attention to the topics, the NNI is
reorganizing the categories it uses to
keep tabs on money spent in nanotech-
nology by the partner agencies.

“The NNI has taught us to work in
interdisciplinary teams,” says Eric
Amis, director of physical sciences re-
search at the research center for United
Technologies Corp, a global aerospace
and building systems company. “It has
also created measurement facilities that
can be helpful for companies like UTC.”

“Industry can play a more signifi-
cant role going forward” with bringing
nanotechnology to market, Amis says.
“We are doing research to make more
efficient air conditioners, elevators, and
jet engines. The challenge is that to see
the applications through, you have to
deal with cost, quality, and reliability
when you scale up.”

Toni Feder

Globetrotting summer “"camp” aims to
fuse condensed matter and culture

The world tour could end in 2014, when NSF pulls support for a program
that promotes collaboration between US materials scientists and their

international counterparts.

hen does the leisurely activity
\/\/of punting on the UK’s River

Cam turn into an experiment to
simulate the nonequilibrium dynamics
of microscopic rod-like colloidal parti-
cles? When the participants are also at-
tendees of a summer school that seeks
to educate them on the latest in complex
materials research and immerse them in
the local culture.

“[We're] bringing together top scien-
tists as speakers and early-career scien-
tists as future leaders in the research
fields at the interface of condensed-
matter physics, materials science, and
optics and photonics,” says Ivan Sma-
lyukh, a condensed-matter physicist at
the University of Colorado Boulder.
Smalyukh is also cofounder and coordi-
nator of the Inter-Continental Advanced
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Materials and Photonics Summer School
(I-CAMP), which held its fifth annual
session for 10 days in June and July at
the University of Cambridge. Europe
is the fifth continent to take a turn at
hosting I-CAMP. Previous stops were in
Asia (China), Australia, South America
(cohosted by Uruguay and Argentina),
and North America (the US); next
year’s I-CAMP will be in Cape Town,
South Africa.

But plans for 2015 are up in the air.
In July the director of the NSF Division
of Materials Research announced that
funding for the International Materials
Institutes program would be discontin-
ued in 2014. The five existing institutes
are based at US institutions and act as
hubs for US and international materials
research centers. The International Insti-
tute for Complex Adaptive Matter at the
University of California, Davis, is I-
CAMP’s principal sponsor.

Crystallizing collaborations

This year’s I-CAMP drew 110 graduate
students and postdocs—35 of them at-
tended remotely via a live Web broad-
cast—from 36 countries, plus 65 invited
speakers. The technical program fo-
cused on the mathematics, physics, and
applications of liquid crystals. Topics in
previous years were photovoltaics,
emergent light-matter phenomena,
nonlinear optical materials, and renew-
able energy and biophotonic materials.
The topic for I-CAMP 2014 is topology
in soft matter and optics.

The academic part of I-CAMP con-
sists of daytime lectures, panel discus-
sions, and forums, followed on some
evenings by traditional poster sessions.
Invited experts lecture on background
information, recent breakthroughs,
novel approaches, and their own work.
To gauge students’understanding in real
time, the two most recent -CAMPs in-
troduced electronic “clickers,” which the
students used to respond to multiple-
choice questions posed by lecturers.

Michael Tuchband, a graduate stu-
dent at the University of Colorado Boul-
der, credits his -CAMP 2013 experience
with helping him “see how my work was
related to the work of others in the field.”
He was one of four students to receive
cash prizes and free membership from
SPIE, the international society for optics
and photonics, for their poster presen-
tations; Tuchband’s was on a freeze-
fracture transmission electron micros-
copy technique for studying liquid
crystals and other materials.

Outside of formal technical instruc-
tion, the Cambridge I-CAMP partici-
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Punting on the River Cam and other such cultural experiences are programmed into
the Inter-Continental Advanced Materials and Photonics Summer School. From left to
right are Maheshkumar Varia (India); Dharmendra Pratap Singh (India); Luka Cmok
(Slovenia, partially hidden); Mamatha Nagaraj (UK); Michael Tuchband (US, standing);
and Muhammad Akmal Kamarudin (Malaysia).

pants toured the historic campus and
visited other landmarks nearby. The cul-
tural education component is the pri-
mary reason that I-CAMP moves
around, says Smalyukh. The University
of Colorado Boulder physics professor
cites the evening excursions as an exam-
ple of how the school seeks to cultivate
international research collaborations;
other means include a session for ex-
changing ideas on how to conduct sci-
ence outreach and a Facebook group
page that serves as a venue for both for-
mal virtual poster sessions and informal
personal and career updates. Smalyukh
says I-CAMP alumni “often collaborate
and publish together and are very active
on the Facebook group pages long after
the summer school ends.”

Soft interactions

There are tentative plans to continue
the intercontinental tour in India in
2015, says Smalyukh, followed in sub-
sequent years by tours in countries not
previously visited. But those plans de-
pend heavily on finding ways to fill the
gap that will be left when the Interna-
tional Institute for Complex Adaptive
Matter loses its NSF funding. The insti-
tute’s annual contribution to I-CAMP is
$40 000. Depending on the summer

school’s location and duration, which is
typically three weeks, the total budget
can run between $100 000 and $200 000,
says Smalyukh. Without the NSF fund-
ing, which partially covers transporta-
tion and lodging for US-based invited
speakers and some US students, “our
ability to support [them] would suffer
significantly,” he says.

“We are exploring other mechanisms
at NSF to provide continuing, or at least
bridging, support,” and organizers may
approach other research-funding foun-
dations, says Daniel Cox, the institute’s
codirector and a physicist at the Univer-
sity of California, Davis. “We under-
stand the difficult choices that must be
made,” says Cox, who blames seques-
tration, the federal-budget-shrinking
measure, for the NSF decision. But the
“big [scientific] problems are simply too
large to be solved by any one individual,
department, institution, discipline, or
country. Moreover, [the I-CAMP ap-
proach has shown that] engaging indi-
viduals from diverse cultures continu-
ally brings fresh perspectives and
prioritization to the approaches to re-
search problem solving. These soft in-
teractions also help to reinforce a peace-
ful international community.”

Jermey N. A. Matthews
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