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Of Note

More Miraculous Ivy Properties
Update of “How Ivy ClIngs and ClImbs,” fall 2009

Mingjun Zhang, associate professor of bio-
medical engineering, along with his research team, 
has found that ivy nanoparticles block UV radiation 
four times more effectively than the metal-based 
sunblocks found in stores today. 

Ivy’s sunscreening power lies within the yellow-
ish material it secretes for surface climbing. In addi-
tion to its adhesive force, it has the ability to absorb 
the ultraviolet rays in sunlight. Ivy nanoparticles are 
also more biocompatible with humans and the envi-
ronment, are less toxic to mammalian cells, have 
limited potential to penetrate human skin, and are 
easily biodegradable.

Read more at www.utk.edu/
tntoday/2010/07/20/ut-research-ivy-sunblock/.

GLORIAD Expands Global Network
Update of “lInkIng tHe global CommUnIty,” sprIng 2009

The Global Ring Network for Advanced 
Applications Development, or GLORIAD, is a 
network of fiber-optic rings circling the earth and 
allowing scientists, students, and educators to 
collaborate in solving the planet’s biggest science 
problems—climate change, environmental deg-
radation, and energy needs, according to Director 
Greg Cole. The original GLORIAD linked the U.S. 
with Russia, Korea, Canada, the Netherlands, 
and five Nordic countries. Summer 2010 saw the 
addition of Egypt, other parts of Africa and the 
Middle East, India, and Singapore.

Read more and see the video at www.utk.
edu/tntoday/2010/07/22/utbased-network-
expands-global-reach/www.youtube.com/
watch?v=rQo4MC4sSUo.

Plains Indian Sign 
Language Conference
Update of “Hand talk,” sprIng 2009

After 15 years of research 
comparing Plains Indian sign lan-
guage to American Sign Language, 
Jeffrey Davis, associate professor 
in education and sign language lin-
guistics, is convinced that much of 
American Sign Language came from Indian hand 
talk. In August fluent sign-talkers from tribes in 
Montana and surrounding states gathered on the 
Northern Cheyenne Reservation for the first Plains 
Indian sign language conference in 80 years. 
Davis was a co-leader of the project, funded by 
the National Science Foundation. As fluent tribal 

Twilight Time
UT School of Art Professor Norman Magden has 
turned the current vampire craze in the movie 
industry into award-winning art. His film Café 
received first place in the experimental film cat-
egory at the Los Angeles Movie Awards in June.

Café is about an infamous mythical figure 
who exploits his legend as he performs at an 
anonymous café for the undead in the heart of 
a major city. Using a theater troupe and a real 
dance club in Chicago, Magden creates an eerie 
environment where Dracula puts on a spectacular 
floor show.

Read more at www.utk.edu/
tntoday/2010/06/17/ut-professors-film-award-lama/.

Disaster Expert on Gulf Oil Spill
Update of “analyzIng UnCertaInty,” sprIng 2010

UT Knoxville anthropology professor and crisis 
and risk expert Gregory Button is now an informal 
adviser to Senate committees investigating the BP 
oil spill and is researching the crisis with plans to 
use his findings in a book on environmental disas-
ters. He has frequently been interviewed by the 
media since BP’s Deepwater Horizon offshore oil 
drilling platform exploded on April 20. 

Read Button’s guest column for the Knoxville 
News Sentinel, “Gulf oil spill demands ranking 
long-term sustainability above short-term gain,” 
at http://www.knoxnews.com/news/2010/jun/27/
we-are-too-big-to-fail/.

elders and members of the deaf community used 
signs during the conference, linguists studied and 
recorded it for future generations. 

Read more from the Billings Gazette story and 
see the video at http://billingsgazette.com/news/
state-and-regional/montana/article_fa306636-
a435-11df-be0f-001cc4c03286.html.
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Michael Knight, The Typist. New 
York: Atlantic Monthly Press, 2010.
Crisp dialogue, complex characters, and stun-
ning economy of language accurately descrilbe 
Knight’s new novel, The Typist. When the main 
character, Francis Vancleave (“Van”) joins 
the army in 1944, he expects that his term 
of service will pass uneventfully. His singular 
talent—typing 95 words a minute—keeps him 
off the battlefield and in General MacArthur’s 
busy Tokyo headquarters. Though grounded in 
the history of Japan’s reconstruction era in the 
wake of World War II, The Typist is unmistakably 
contemporary in its portrayal of military occu-

pations and 
of individual 
experience in 
an immensely 
complicated 
time.
Michael 
Knight is a 
professor in the 
Department of 
English.

Recently Published

Frederick C. Moffatt, The Life, Art, 
and Times of Joseph Delaney, 
1904–1991. Knoxville: University of 
Tennessee Press, 2009.
This is the first in-depth treatment of the life 
and work of the prolific African American 
painter Joseph Delaney, a gifted artist whose 
impressive works were overshadowed 
during his long career by those of his older 
brother Beauford. Moffatt deftly interweaves 
biography, art history, and critical analysis in 
his study of this neglected African American 
artist. His critical biography draws liberally on 
his subject’s own diaries, essays, and poetry, 
and other sources, firmly establishing Joseph 
Delaney’s importance within the history of 
twentieth-century American art.

Frederick Moffatt is 
a professor in the 
School of Art.

Ted Richards, ed., Soccer and 
Philosophy: Beautiful Thoughts 
on the Beautiful Game. Chicago: 
Open Court Publishing Co., 2010.
This collection of incisive articles, published 
just in time for last summer’s World Cup, gives 
a leading team of international 
philosophers a free kick toward 
exploring the complex and often 
hidden contours of the world of 
soccer. What does it really mean 
to be a fan, and why should we 
count Aristotle as one? Why do 
great players such as Cristiano 
Ronaldo count as great artists, up 
there alongside Picasso? From the 
ethics of refereeing to the meta-
physics of bent (like Beckham) 
space-time, Richards’s collection 
shows soccer fans and philosophy 
buffs alike new ways to under-
stand the world’s favorite sport.
Ted Richards is a lecturer in the 
Department of Philosophy.

Urmila Seshagiri, Race and the 
Modernist Imagination. Ithaca: 
Cornell University Press, 2010.
Race has long been recognized as a forma-
tive element of American modernism, but 
its role in England is less clearly under-
stood. While critics have examined race in 
the works of British writers such as Kipling 
and Conrad, they have done so mostly from 
a postcolonial perspective. In Race and the 
Modernist Imagination, Seshagiri finds that 
race—as a matter apart from imperial-
ism—served as an engine for the creation 
of new literary forms by a wide range of 
writers, including Virginia Woolf and Oscar 
Wilde. Her interdisciplinary study reveals a 
common core of race in the modern imagi-
nation, and, more broadly, establishes race 
as a crucial concept for understanding the 
cultural field of modernity.
Urmila Seshagiri is an associate professor in 
the Department of English.
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steroids may not be the dark, dry, barren 
chunks of rock scientists have long thought. 

They may also be responsible for seeding 
Earth with the ingredients for life.

Josh Emery, research assistant 
professor in the Department of Earth 

and Planetary Sciences, has found evidence of 
water ice and organic compounds on the aster-
oid 24 Themis. This evidence supports the idea 
that asteroids could be responsible for bringing 
water and organic compounds to Earth. 

Following years of study, scientists have 
concluded that Earth wasn’t always the wet 
planet it is today. Indeed, early Earth was 
bone-dry, because our region of the solar 
system was too hot for water to exist when 
the rocks that later formed Earth came to be.

However, Earth’s water had to come from 
somewhere. First, scientists thought comets 
were responsible, but the water on comets 
has a different isotopic make-up than the 

Fire
Clues to Earth’s 
early environment

water on Earth. So, scientists looked to aster-
oids. Most asteroids are dry but, as Emery 
found out, not all of them. 

Using NASA’s Infrared Telescope Facility 
on Hawaii’s Mauna Kea, Emery and Andy 
Rivkin of the Johns Hopkins Applied Physics 
Laboratory in Laurel, Maryland, examined the 
surface of 24 Themis, a 200-kilometer-wide 
asteroid that sits halfway between Mars and 
Jupiter in the Themis Main Belt. By measuring 
the spectrum of infrared sunlight reflected by 
the object, the researchers found the spec-
trum consistent with frozen water and deter-
mined that 24 Themis is coated with a thin 
film of ice. The discovery of abundant ice on 
24 Themis demonstrates that water is much 
more common in the Main Belt of asteroids 
than previously thought. 

“Asteroids have generally been viewed as 
being very dry. It now appears that when the 
asteroids and planets were first forming in the 

andIce By Whitney Holmes

Josh Emery visited Hawaii Volcanoes NP 
while studying the surface of 24 Themis at 
NASA’s observatory on Mauna Kea.
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very early solar system, ice extended far into 
the Main Belt region,” Emery says. “Extending 
this refined view to planetary systems around 
other stars, the building blocks of life—water 
and organics—may be more common near 
each star’s habitable zone.” 

Water molecules bound up in clay miner-
als had previously been detected on some 
asteroids, but this is the first time water in its 
pure ice form has been found. To explain the 
clays, scientists had hypothesized that those 
asteroids which are closer to the sun than 
Themis originally contained ice and rock that 
was heated to high temperatures, forming 
clays; but they weren’t sure. 

Emery’s discovery supports their theory 
that ice was abundant on asteroids when 
planets were forming, and also places limits 
on the extent of the heating that occurred on 
many early asteroids. The implication is that 
these asteroids, which are closer to Earth, 

could hold the key to determining where 
Earth’s water came from.

“Not only does this confirm the idea that 
these clay-rich asteroids were originally ice-
rich, but it shows that there is a reservoir of the 
original material still in existence that we can 
eventually examine close-up to see if its isoto-
pic signature matches that of Earth’s water,” 
Emery explains. “Then we can really test the 
idea that asteroids delivered our water.”

Similar to Emery’s discovery of water 
ice on the asteroid, his discovery of organic 
material may explain how Earth was seeded 
with organic compounds. Early Earth was not 
only dry, it was also free of organic materi-
als. But, just as with water, Earth’s organic 
material had to come from somewhere, and 
asteroids could be the source.

“The organics we detected appear to be 
complex, long-chained molecules. Raining 
down on a sterile Earth in meteorites, they 
could have given a big kick-start to the devel-
opment of life,” Emery says. 

Emery notes that the molecules them-
selves are not life. It is still not known how 
organic materials evolve into life, but seeding 
Earth with such materials is a start. 

Emery’s discovery also adds a piece to the 
puzzle of how the solar system formed. For 
ice to exist on Themis, the region in which 
this asteroid formed had to be cold enough 
for ice to be stable—not closer to the sun 
where the Earth formed—and it must have 

escaped the heating that turned rock and ice 
into clay in many asteroids closer to the Sun. 
From the first condition, scientists conclude 
that the asteroid belt was colder than previ-
ously thought. The second condition gives 
surprising insight into how quickly this aster-
oid formed. 

Hap McSween, UT distinguished profes-
sor in earth and planetary sciences, identified 
the heating mechanisms in early asteroids as 
internal radioactive materials. These materi-
als are responsible for forming clays and 
were present throughout the solar system, 
coming ultimately from giant explosions of 
stars, called supernovae. They generated a 
lot of heat throughout the asteroid bodies but 
quickly decayed away. Objects that formed 
quickly contained a lot of radioactive material. 
Asteroids that formed more slowly contained 
less radioactive material because much had 
already decayed away.

“This likely limits the timescale during 
which 24 Themis and its brethren in the outer 
part of the main asteroid belt formed,” Emery 
says. “This later time formation would allow 
some of the radioactive material to decay 
before being incorporated into 24 Themis, 
which means less heating of 24 Themis after 
it formed.” 

While Emery’s findings provide clues for 
how our solar system and life were created, it 
also shows that we need to learn a lot more 
about our galaxy—and about ourselves.

Artist’s impression of the interior of a body like Themis
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“The reason we’re concerned about obesity is not merely cosmetic, 
but because it increases the risk of many health conditions.”—David Bassett 

professor of exercise, sport and leisure studies and UTORC co-director
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BIG

ennessee has the second highest rate of adult 
obesity in the nation, according to the Trust for 
America’s Health. Adult obesity rates have gone 
up in 28 states over the past year, according to 
CNN. All but one of the 10 states with the high-

est obesity rates are in the South. Perhaps it’s appropriate 
that UT Knoxville is home to the Obesity Research Center.

“Nationwide and worldwide, obesity has reached epi-
demic proportions,” says Naïma Moustaïd-Moussa, animal 
science professor and co-director of the center. 

Created three years ago, UTORC is a multidisciplinary 
research center that brings together more than 70 faculty 
members from more than a dozen departments and units. 
The center is sponsored by the UT Office of Research, the 
College of Education, Health and Human Sciences, and the 
Institute of Agriculture (AgResearch and UT Extension). 

“Obesity is a multifaceted problem. People are work-
ing on it from all different angles,” says David Bassett, 
professor of exercise, sport and leisure studies and center 

BIGGER
and
GETTING

Research team seeks ways to 
curtail rising obesity rates
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co-director. Center researchers study obesity at the cel-
lular and molecular level; they also investigate lifestyle, 
behavioral, population, and community-based approaches 
to managing and preventing obesity. 

The center has invited speakers and held workshops 
where faculty members share research. The center also 
developed a graduate course, “Advanced Topics in Obesity.” 

UTORC distributes pilot grants that allow researchers 
to lay the groundwork needed to apply for funding from 
the U.S. Department of Agriculture, the National Institutes 
of Health, the American Heart Association, the American 
Diabetes Association, and other agencies.

The UTORC also has been involved in many community 
initiatives, including a statewide Obesity Task Force led by 
the state health department and funded by the Centers for 
Disease Control.

 “The reason we’re concerned about obesity is not 
merely cosmetic, but because it increases the risk of many 
health conditions,” Bassett says. “Obesity can exacerbate 

By Amy Blakely
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Clues to Earth’s 
early environment

less TV didn’t significantly change their physical activity. 
All participants decreased their calorie intake while watch-
ing TV, although it fell more for those who curtailed TV 
watching.

 “The next step is to follow participants longer,” Raynor 
says. “We’ll be trying to determine whether combining 
increased physical activity and decreased TV watching will 
produce greater weight loss.”

Other researchers involved in the study include Bassett 
and Dixie Thompson, head of the Department of Exercise, 
Sport, and Leisure Studies.

Problem-Solving: a Solution? 
Destination Imagination is an international competition in 
which teams of youths use creative problem-solving. Each 
year, the Destination Imagination global finals are held on 
the UT campus.

UTORC researchers have determined that kids involved 
in Destination Imagination are more physically active, eat 
more fruits and vegetables, and watch less TV than their 
peers. Also, DI participants seem to have higher self-
esteem, and their mothers are less likely to be obese.

Can problem-solving help other kids, too?
To find out, the researchers created a 20-week prob-

lem-solving curriculum that UT Extension agents began 
using in September with youth from across the state to 
see if it improves their health and habits. If successful, 

coronary heart disease, type 2 diabetes, some cancers, 
high blood pressure, high cholesterol, stroke, liver and 
gallbladder disease, sleep apnea, osteoarthritis, and respi-
ratory and gynecological problems.”

The CDC estimates that the medical costs associated 
with obesity are $147 billion per year, not including disabil-
ity and early deaths caused by obesity.

UTORC associates are currently engaged in numerous 
research projects.

Turning Off the Tube
A study currently underway aims at determining if watch-
ing less TV can help with weight loss. Hollie Raynor, asso-
ciate professor of nutrition and director of UT’s Healthy 
Eating and Activity Laboratory, received a $20,000 UTORC 
pilot grant and plans to apply for NIH funding.

Raynor recruited overweight and obese people who 
watched more than 16 hours of TV per week and randomly 
assigned them to two groups: One group reduced its TV 
viewing to less than 10 hours per week; the other group 
increased its moderately intense physical activity (such as 
walking a mile in 20 minutes) to 200 minutes per week. 
Each person was restricted to 1,200–1,500 calories daily, 
less than 40 percent of those from fat.

All participants lost about 1.25 pounds per week. 
Those who increased their physical activity didn’t change 
their TV-watching habits. Likewise, those who watched 

Could watching less TV lead to weight loss?
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this program could serve as the basis for developing more 
creative programming to prevent obesity. 

Funded by a $625,000 grant from the USDA, the 
project is headed by Carol Costello, professor in retail, 
hospitality, and tourism management. Others involved 
include Moustaïd-Moussa; Betty Greer, professor of family 
and consumer sciences; and Eugene Fitzhugh, assistant 
professor of exercise, sport, and leisure studies.

Fat and Inflammation
Doctoral candidate Nishan Kalupahana, a member of 
Moustaïd-Moussa’s research team, is tweaking the diets 
of mice in hopes of finding ways to prevent and treat 
human obesity. The studies were funded by the USDA, 
UT AgResearch, and UTORC. Additional funding is being 
sought from NIH, AHA and ADA. 

The researchers’ work focuses on cells and molecules: 
Fat is stored in hormone-producing adipose tissue. When 
a person is obese, excess lipids—energy-storing mol-
ecules—cause fat tissue cells to malfunction or die. As 
the body tries to repair itself, inflammation occurs. This 
condition, along with changes in other hormones produced 
by the fat tissue, can lead to insulin resistance, which can 
then lead to diabetes and heart disease.

In one study, researchers with genetically identical 
mice fed some of them high-fat, calorie-restricted diets 
and fed others high-fat diets without calorie restriction. To 
be published in the journal Obesity, the study showed only 
limited benefits to reducing calorie intake if a significant 
amount of the calories consumed still come from fat.

 “Low-fat diets are a better approach to weight manage-
ment and disease prevention,” Moustaïd-Moussa concludes.

In another study, the researchers fed mice high-fat 
diets supplemented with omega-3 fatty acids to deter-
mine if the supplement reduced complications of obesity, 
whether or not weight loss occurred. 

 “Intriguingly, the mice were completely protected from 
insulin resistance, liver damage, and adipose tissue inflam-
mation, despite their higher body weights compared to 
mice fed the low-fat diet,” Moustaïd-Moussa said. “These 
studies are exciting and are the first to demonstrate that 
omega-3 fatty acids can both reverse and prevent meta-
bolic disorders associated with obesity.”

While these findings are promising for obesity preven-
tion and treatment, Kalupahana observes, it’s too early to 
translate these results to humans—especially since, in 
relative terms, the omega-3 doses fed to the mice were 
about five times the recommended intake for humans.

For his work on these studies, Kalupahana has 
received a pre-doctoral fellowship from the AHA, a gradu-
ate student research award from the American Society 
for Nutrition, and a poster award from Auburn’s Boshell 
Diabetes Research Day.

Naïma Moustaïd-Moussa, professor of animal science and UTORC co-director

“Low-fat diets are a better 
approach to weight management and 
disease prevention.”—Naïma Moustaïd-Moussa

professor of animal science and UTORC co-director
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Smith in the French Alps during his tenure 
as a research director at the Centre d’Etudes 
Nucléaires in Saclay, France

hen Jeremy Smith looks at the disappointments 
in his life, one that he still laughs at is the time he 

made it to the finals in the national long-jump champi-
onship in Great Britain. The competition was for youths 
under age 18. Smith jumped last in a field of eight and 
finished last. Fortunately for the rest of us, he recognized 
his limits as an athlete and turned his attention to sci-
ence, where he has been delving into the limits of life.

Today, Smith is a biophysicist working in the border-
lands of biology, physics, chemistry, and computer sci-
ence. Attracted by the symbiotic relationship between 
the University of Tennessee and Oak Ridge National 
Laboratory, Smith joined the faculty of the university in 
2006 and became the first governor’s chair. He previously 
led research groups in biomolecular simulation at the 
Centre d’Etudes Nucléaires at Saclay, France, a national 
lab similar to ORNL, and in computational molecular bio-
physics at the Universität Heidelberg, Germany.

Recently, Smith met with QUEST to talk about his 
research in protein folding and bioremediation.

Uncovering Life’s Secrets
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Uncovering Life’s Secrets

QUEST: I understand you’ve been doing 
work in protein folding. Please tell us what 
protein folding is and what role it plays in 
life’s processes. 

SmiTh: Each of us has a unique genetic 
code. To become useful to the body, the genetic 
code is translated into proteins that do all the 
work. A sequence of chemical letters in the 
DNA—that’s the genetic code—gets trans-
lated into a sequence of chemical letters in the 
protein, to form a molecule. The molecule then 
folds up, like origami, into a three-dimensional 
structure, which allows the protein to function. 
So understanding how proteins fold is crucial to 
understanding how life works. 

Using computer simulations, we look at 
bits of proteins and watch how they fold. 
Although we can’t accurately fold up an entire 
protein in a computer yet, we can fold up 
bits, and this helps us understand how the 
whole thing folds up. We’ve done quite a lot 
of research on how these bits of proteins 
form hairpin and helix shapes, and what the 
underlying chemistry and physics is.

QUEST: If you uncover the causes and 
cures for improper protein folding, will you 
eventually be able to develop a cure for such 
misfolded-protein diseases as Alzheimer’s, 
mad cow, and Huntington’s chorea?

SmiTh: There are a number of diseases 
that originate because proteins have folded 
up wrongly. They haven’t produced the 
three-dimensional structure they should. And 
sometimes they fold into structures that stick 
together—the amyloid plaques you get in 
Alzheimer’s, for example. If we can unstick 
these sticky proteins, if we can pull them 
apart and let them fold up properly—or at 
least stop them from sticking together—then 
we can possibly stop the holes forming in our 
brains that you get with Alzheimer’s. That’s 
the principle. 

Of course, it’s easier said than done. 
It’s very difficult to get drugs into the brain 
to treat such diseases as Alzheimer’s, mad 
cow, and Huntington’s. There is a lot more to 
it than just understanding how to untangle 
tangled proteins, but protein-folding errors 
are certainly a root cause. So can we find a 
cure? We don’t know, but understanding how 
proteins tangle and how to untangle them is a 
promising research path.

QUEST: Mercury pollution in the Oak 
Ridge watershed is one of the legacies of the 
cold war. Last year you and your colleagues 
made key discoveries on how bacteria 
break down methylmercury into less toxic 
compounds. What are the prospects for 
developing a commercial solution for decon-
taminating mercury-polluted watersheds 
such as the Oak Ridge Reservation?

SmiTh: The prospects for commercial bio-
remediation exist in principle, but much more 
research needs to be done. “Good” bacteria 
transform mercury from a toxic to a less toxic 
form. The more we understand how these 
bacteria can do it, the better chance we have 
of learning how to do it ourselves. It’s rather 
wonderful that these bacteria have special pro-
teins aimed at dealing with mercury. Once we 
understand these processes, they’ll teach us 
new chemical principles for decontamination 
that some day we hope to be able to exploit.

QUEST: On a more philosophical note, 
science is becoming progressively politicized. 
What’s the endpoint?

SmiTh: Science appears to be reaching a 
critical juncture in the way it influences human-
ity. People are now realizing that many of the 
decisions politicians make, such as those 
concerning climate change and health policies, 
need to be profoundly influenced by science. 
The relationship between scientists, the public, 
and politicians has to be carefully groomed. It 
will require integrity. It will require scientists 
being unbiased. It will require politicians and 
the general public educating themselves in sci-
ence. If we can build public confidence in and 
understanding of science, we are on the way 
to building a world based on rational, evidence-
based policy rather than irrational gut feelings. 
As a community, during the next years, scien-
tists need to pull together and make sure we 
are conveying unbiased and accurate, under-
standable messages. If we are successful, the 
future is bright. If not, who knows? 

“The relationship between scientists, the public, and politicians has to be carefully 
groomed. It will require integrity. It will require scientists being unbiased. It will require 

politicians and the general public educating themselves in science..”                               —Jeremy Smith

By Dennis McCarthy
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Canine Culture Clash
“I hope one day that veterinary practices 

in America will either have a social work 
professional on their staff or have a formal 

relationship with social work professionals who 
can assist in this support..” —Michael Blackwell, former dean, College of Veterinary Medicine
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Elizabeth Strand, Karen Sowers, and Michael Blackwell discuss 
joint visions for veterinary social work practice.

By Dennis McCarthy

a busy main street in the heart of the city, a woman 
stands near the curb, hailing a cab. The mustered taxi 

honks, veers across traffic, and pulls up to the curb. The driver’s skin is dark. 
He looks at the woman. His eyes fall to her side. He sees a guide dog and 
quickly pulls back into the traffic, leaving her and her dog behind.

Earlier this year, Toni Eames, co-author of Partners in Independence: A 
Success Story of Dogs and the Disabled, described this scenario to veteri-
nary social work students at the University of Tennessee. What’s happening 
here, she asked. How does a veterinary social worker interpret this event? 

Elizabeth Strand, director of the UT Veterinary Social Work Program, rec-
ognizes that some people and cultures have a fear of or revulsion for certain 
animals, and she’s trying to develop answers to Eames’s questions. 

Strand points out that people come from diverse backgrounds. Race, 
culture, and socioeconomic conditions all play a part in building individual 
reactions. Education that facilitates the understanding of these conditions 
is the strongest tool for creating an environment of support for people who 
use veterinary services.

Veterinary social work is a relatively new field, and the University of Tennessee 
continues to cut unexplored pathways within it. Since 2002, the colleges of Social 
Work and Veterinary Medicine have worked collaboratively to build a strong founda-
tion for educating veterinarians, social workers, and the public about the intersection 
between veterinary medicine and social work. 

Michael Blackwell, then dean of the College of Veterinary Medicine, and Karen 
Sowers, dean of the College of Social Work, shared a vision for using the best prac-
tices of social work to serve people in conflict because of the needs of pets, farm 
animals, and guide dogs. Strand, a Ph.D. student at that time, embraced the chal-
lenge and developed UT’s Veterinary Social Work program.

Strand identifies two main factors in a person’s cultural response to an animal: 
the level of bonding with and the level of commitment to an animal. “A farmer may 
have a high level of commitment to an animal, caring for it and providing full medi-
cal attention,” she explains, “but have a low level of bonding,” refraining even from 
giving the animal a name. On the other hand, an entire neighborhood may bond with 
a dog, lavishing food and affection on it, but lack commitment, including an unwill-
ingness to pay for the dog’s medical care.

In the Muslim culture, dogs are seen as ritually unclean. Many Muslims would 
not welcome a dog in a home but might feel affectionate toward birds or cats. Such 
cultural coding would explain the response of the taxi driver who refused to serve 
the woman with the guide dog. It is education that prepares social work profession-
als to understand the differences existing between racial and cultural groups and 
allows them to respect the patterns of feelings these people experience toward 
animals and each other. 

And that’s where Strand’s expertise comes into play. Her work, she says, is about 
people, not animals: “The unique thing that a veterinary social worker brings to the 
people who own animals is our concern for people in light of their response to animals.” 

Canine Culture Clash
Exploring Human-Animal Relationships

By Elizabeth DeGeorge

Certification
This year, for the first time, UT is offering a 
Veterinary Social Work Certificate Program to 
current master’s level students. In subsequent 
years, admission to a distance learning certificate 
program will be open to practitioners at the post-
master’s level. The program presents the knowl-
edge and skills needed to integrate animals into 
social work practice in ethically sound ways and in 
keeping with the values of the social work profes-
sion. The focus is human well-being, not animal 
well-being, though these services often lead to 
improved health and welfare for the animal.

“Little research has been done on how the per-
ception of animals relates to the socio-economic 
divide,” Strand says. “The area needs further 
study. I look forward to the potential that a wider 
group of trained and certified graduates will bring 
to the study of companion animals and cultural 
diversity.”

More information about this program is avail-
able at www.csw.utk.edu/students/vsw.
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“Only slightly larger,” replied Than Boves. “Ceruleans warblers typically 
weigh about 9 grams—the weight of nine paperclips.”

“Paperclips? You’re kidding—what size paperclips?”
“Okay, a nickel weighs five grams. She weighs a paperclip less than 

a pair of nickels.” 
Boves and I were in the Cumberland Mountains in Campbell County, 

Tennessee, in prime cerulean warbler habitat. It was early July and we 
were looking through a spotting scope at a female feeding her young in 
the last active nest of the season.

Boves is a doctoral student in UT’s Department of Forestry, Wildlife, 
and Fisheries, under the direction of David Buehler. Boves is a field 
manager for a six-year study on the behavior, ecology, and population 
dynamics of cerulean warblers. 

The study is a cooperative venture of UT, Ohio State University, 
West Virginia University, Indiana University of Pennsylvania, the U.S. 
Fish and Wildlife Service, the Nature Conservancy, the National Council 
for Air and Stream Improvement, and various state agencies. 

After the Fish and Wildlife Service rejected a proposal to include 
the cerulean warbler within the protection of the Endangered Species 
Act, the project was initiated to see if management techniques could 
ensure the bird’s well-being.

A Paperclip Less Than 
a Pair of Nickels By Dennis McCarthy

“She’s tiny,” I said. “She looks like a hummingbird.”
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Like that of many songbirds, populations of cerulean 
warblers are declining throughout much of their range. 
The one exception is in the Cumberland Mountains in East 
Tennessee where the warblers seem to be holding their 
own. Boves believes he knows why.

“Brown-headed cowbirds are a major concern,” Boves 
says. “Cowbirds lay their eggs in other species’ nests. 
Young cowbirds hatch first then push the other eggs out of 
the nest. Cowbirds are relatively recent residents of the for-
ests in the East. They used to be a prairie species, where 
they followed bison herds. As the bison disappeared and 
the forests were cut, cowbirds migrated eastward.

“Cerulean nests outside of the Cumberlands commonly 
have cowbird eggs. We’ve looked at 260 cerulean nests in 
the Cumberlands, however, and have found only two with 
cowbird eggs. That’s one of the big reasons why ceruleans 
have done so well here. We have huge areas of contigu-
ous forest, which make poor habitat for cowbirds. And 
what’s poor habitat for cowbirds is good for ceruleans.”

Indeed, habitat is the most important factor affect-
ing the population of cerulean warblers, Boves says. In 
the late 19th century, ceruleans were among the most 
populous warblers in the East. Habitat destruction and 
forest fragmentation since then have been devastating to 
the birds. Loss of habitat in wintering grounds and along 
migration routes is serious, but not nearly as serious as 
the loss of nesting habitat. 

Ceruleans nest in the eastern United States, mostly north 
of Alabama and west of the Appalachian Mountains, with 
nearly a quarter of the population nesting in the Cumberland 
Mountains. The birds winter primarily along the northwestern 
edge of South America, in Venezuela, Colombia, Ecuador, and 
Peru, especially at lower elevations in the Andes.

“Ceruleans need highly complex forest communities, 
with multiple layers of vegetation below the forest canopy, 
as well as open areas,” Boves says. “That’s one reason 
why the steep mountainous terrain in the Cumberlands 
is so attractive to them. The canopy rises as you climb 

Cerulean warbler nests in the Cumberland Mountains are not threatened by cowbird predation.
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upslope, creating the impression that the forest is much 
more complex than the typical forest structure of canopy, 
understory, shrub layer, and groundcover.”

One of the major goals of the study is to determine the 
effects of forest management on cerulean warblers.

Boves has two forest research sites in the Cumberland 
Mountains, with others in Kentucky, Ohio, West Virginia, 
and Pennsylvania. All of the sites were surveyed at the 
beginning of the study. Research areas were then sub-
jected to three levels of timber harvesting: light, intermedi-
ate, and heavy. Control areas at each site were left uncut. 
Boves and researchers at the other sites then looked at 
how the birds respond to the different levels of treatment. 

The number of territories in forests that were most 
heavily harvested—with 75 to 80 percent of the canopy 
removed—doubled following harvesting. The densest 
number of territories and the highest survival rate of hatch-
lings and successful fledgling, however, were in the inter-
mediate areas, which had about 50 percent of the canopy 
removed. The most heavily harvested areas are neces-
sarily the most open, and Boves believes that nests fail 
more readily in these areas because of predation by hawks 
and blue jays, disruption by winds and storms, and fewer 
insects in the canopy available for feeding the young.

The intermediate harvesting is clearly most beneficial 
to the birds, Boves says, but he worries that foresters will 
not consider what’s best for the birds if the birds are not 
protected under the Endangered Species Act.

Boves is also looking at a variety of individual char-
acteristics, such as the size of breast bands and the size 
of white spots in tail feathers of males, to see whether 
they contribute to breeding success. He has found, for 
instance, that males with larger breast bands have stron-
ger territorial boundaries and males with larger tail spots 
are better fathers: they are more successful in feeding 
their young. Do females find large breast bands and tail 
spots attractive? Boves doesn’t know for sure, but the cor-
relations certainly suggest they do.

Boves will be wrestling with these and other questions in 
the months ahead. In the meantime, his work on harvesting 
impacts is over. UT and its partners are wrapping up their 
studies, drafting reports, and writing papers that will be 
appearing in scientific journals over the next couple of years. 

Boves hopes that the studies will influence forest man-
agement practices in the East and that, just maybe, the 
Fish and Wildlife Service will list the cerulean warbler as a 
federally protected species.

Even if the forest industry rejects his findings, however, 
Boves will have no regrets. “This project has been more 
than I could ever have hoped for,” he says. “If I never do 
any more with these birds, I will always be grateful for this 
opportunity.

“When I was a kid watching nature shows on television, 
I remember thinking, boy, it would be cool to do that some 
day. Now I’ve had a chance to do it. It’s been awesome.”

Boves hopes that the studies will 
influence forest management 
practices in the East and that, just 
maybe, the Fish and Wildlife Service 
will list the cerulean warbler as a 
federally protected species.
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A male cerulean warbler checks out a decoy.

Boves wants to 
know why birds with 
large tail spots make 

better parents.



19
THE  UNIVERS I TY  OF  TENNESSEE  KNOXV ILLE

n
a

S
a

/J
P

L

“ Ceruleans need highly complex forest 
communities, with multiple layers of vegetation below 
the forest canopy, as well as open areas. That’s one 
reason why the steep mountainous terrain in the 
Cumberlands is so attractive to them.”—Than Boves, doctoral student, Department of Forestry, Wildlife, and Fisheries
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By Miriam Kramer

Scanning electron micrograph of Aureococcus 
anophagefferens with a virus attaching to its surface

Going Viral

Lactobacilli are valued players in 
the digestive system. Penicillin gave fungi an air of 
respectability. Viruses, on the other hand, have not 
typically had a high-profile prototype to give these 
agents a PR boost. That could change, however, due 
to the efforts of several UT Knoxville professors 
whose research aims to show how viruses can 
benefit both humans and the planet’s ecosystems.

By Miriam Kramer
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By Dennis McCarthy
“Every human carries around at least five 

viruses, so in one sense, viruses are a part of 
you, and most of the time they don’t cause any 
disease at all,” says Timothy Sparer, an assistant 
professor in UT’s Department of Microbiology. 
Sparer notes that the human genome itself 
has traces of chromosomes that can be traced 
back to remnants from very old retroviruses, 
or viruses like HIV that integrate into the host’s 
genetic makeup. In addition, viruses in any popu-
lation, whether it be microbial or animal, play 
a role in maintaining diversity and population 
control within any given group.

Sparer and fellow UT Knoxville profes-
sors Steven Wilhelm, Alison Buchan, and 
Mark Radosevich are spearheading research 
projects examining how viruses interact with 
various organisms. The findings of these stud-
ies can potentially help scientists develop 
strategies to improve environmental and 
human health.

Working mainly with herpes viruses, like 
the ones that cause cold sores or chicken 
pox, Sparer is particularly interested in learn-
ing about the interaction between a person’s 
immune response to the virus and the virus’s 
own reaction to it. Many viruses actually 
manipulate host genes into turning on differ-
ent parts of the immune system—an effective 
survival strategy. Sparer explains that viruses 
with this triggering ability ride the immune 
system to other parts of the body, infecting 
different parts as they move—a particularly 
dangerous process for patients with already 
suppressed immune responses. 

By understanding how these viruses react 
within the body, Sparer hopes his research will 
eventually lead to the development of better 
antiviral drugs for AIDS, cancer, and other 
immunosuppressive diseases. Thanks to a 
grant from the National Institutes of Health, his 
research will continue and potentially lead to an 
important breakthrough for high-risk patients.

Sparer may be looking at ways to eradi-
cate or suppress viruses, but Wilhelm, associ-
ate head of the Department of Microbiology, 
is examining some of viruses’ more positive 
effects. Wilhelm recently won a National 
Science Foundation grant to study how viruses 

control marine bacterial and phytoplankton 
populations. He believes that the quick turn-
over within viral populations results in viruses 
playing a fundamental role in controlling 
microbial populations.

“Viruses are probably killing a lot of bacte-
ria and algae, which results in the release of 
nutrient elements that go back into the system 
to refertilize growth,” explains Wilhelm. 

Wilhelm is specifically looking at the inter-
action between viruses and cyanobacteria, 
which are important players in the global 
carbon cycle. It is believed that the oxygen in 
one out of every five breaths a person takes 
is the result of photosynthesis by a cyanobac-
terium, he explains. His lab is examining what 
governs the interactions between the virus 
and the cyanobacteria so that the interactions 
can be understood more fully and potentially 
manipulated. 

Bacteria-virus interactions are also the 
subject of current research by Buchan, an 
assistant professor of microbiology. Working 
in collaboration with the Wilhelm group, her 
lab is examining the Roseobacter clade, a 
group of highly abundant marine bacteria. Like 
most bacteria, Roseobacter are infected with 
viruses specific to their species, but not much 
is known about these viruses and their effect 
on ecosystems. By studying the hosts these 
viruses infect, it is possible to know parts of 
the genetic composition of the various strains 
of Roseobacter, as well as how to manipulate 
the viruses to influence the global carbon 
cycle. If Buchan and Wilhelm can success-
fully determine the type and level of nutrients 
and carbon released by these Roseobacter-
infecting viruses, then they can develop better 
models to estimate how much carbon moves 
through the environment and, ultimately, how 
much of it is the result of human activity. 

Although his main focus is not on under-
standing global carbon cycles, Radosevich, a 
professor in the Department of Biosystems 
Engineering and Soil Science, is also working 
with bacterial viruses. His focus, however, is on 
virus-bacteria interactions occurring in the soil.

“These viruses influence their bacterial 
host, so if you want a true understanding of 

what bacteria do, you cannot ignore their inter-
actions with their viruses,” says Radosevich.

Soil tends to be a very stressful environ-
ment for any bacterium to inhabit, so the 
viruses that infect the bacteria are also under 
stress, compelling them to develop different 
strategies for surviving within their hosts. 
These abilities could potentially include the 
option to turn the reproductive process on 
and off when facing stressors. The viruses 
also reproduce within the bacterium and then 
spread to others in the population. 

Another survival strategy for soil viruses 
is to inhabit a bacterial host for an extended 
period of time, reproduce within that host, and 
then, when the stress is too great, kill the host 
and spread to other bacteria in the population. 
Radosevich is currently attempting to find out 
how prevalent this strategy is.

“Viruses can influence the overall diversity 
of microbial communities because the infec-
tion process depends upon a statistical prob-
ability of a virus coming into contact with a 
host,” Radosevich says. “The most abundant, 
most successful members of the community 
are the most likely to encounter a virus.” 

Viruses continue to carry connotations 
of death and bodily destruction, but as the 
research of these UT professors demon-
strates, we also reap the benefits of their 
existence. From controlling bacterial popula-
tions to helping maintain our oxygen supply, 
viruses provide some functions essential for 
human and other life—just something to 
remember the next time you find yourself 
stricken with the flu.

Research aims to show how viruses can be 
beneficial to both humans and the planet.

 “Viruses are probably 
killing a lot of bacteria and 
algae, which results in the 
release of nutrient elements 
that go back into the system 
to refertilize growth.” Steven Wilhelm, professor

Department of Microbiology

By Miriam Kramer
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or years we’ve been hearing about a climate shift, and Al Gore 
has been showing us compelling pictures of shrinking polar ice 

caps. These images should give us nightmares, but they don’t; and that 
very lack of concern has been keeping UT architecture professor Mark 
DeKay up at night.

“By many accounts, buildings are responsible for close to half of 
the greenhouse gases contributing to global climate change,” DeKay 
says. “Buildings consume two-fifths of the world’s energy, a quarter of 
its wood, and a sixth of its water, but few people know that, and still 
fewer do much about it. 

“I had to ask myself, ‘Why?’ The problem seems to be that we see 
sustainability as only about resources, and technology as the solution. 
That language doesn’t motivate most folks, so I had to expand my per-
spective. I just had no idea how much.”  

DeKay, an associate professor in the College of Architecture and 
Design, director of graduate studies for the college, and chair of the 
Graduate Program in Architecture, specializes in energy and environ-
mental issues in both building and urban design. He is on leave for the 
fall 2010 semester to complete two books on sustainable design and to 
further his research in the emerging field of integral theory.

An Integral View
One of those books, Integral Sustainable Design: Transformative 
Perspectives, relies most heavily on integral theory. Expanding on a 
conceptual model of integral theory, DeKay takes as a given that our 
understanding—of anything—is shaped by our perspective, and that 
many perspectives are necessary to get a thorough understanding of 
the concept in question. 

In the book, DeKay examines four perspectives that he consid-
ers essential for understanding sustainable architecture: experiential, 
behavioral, cultural, and systemic. 

The experiential perspective looks at how an individual perceives 
and experiences a building and the sun, wind, and light that pervade 
it. DeKay argues that an aesthetic experience of nature is crucial to 
enlisting public support for sustainable design. “To care about nature, 
you have to experience it,” he says. “And if you don’t care about nature, 
you’ll have no interest in sustainable design.” 

The behavioral perspective takes an objective view of how buildings 
behave. From this perspective, the engineer considers how buildings 
maximize their performance for such functions as emissions, energy 
efficiency, and water use.

The cultural perspective considers cultural values and attitudes 
about nature, the environment, and design, while the systems view-
point considers societal and ecological relationships and develops 
architecture that fits within these contexts. 

UT architect pursues sustainable architecture 
through integral design

Integral Green
By Meredith McGroarty and Dennis McCarthy

Institute for Forest Research, Bhopal, 
India; Anant Raje, architect

Daylighting studies for downtown Chattanooga. Larger 
buildings in the bottom rendering block good access to  
daylight for neighboring buildings.
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As DeKay explains it, a building is an integral part of the landscape and the 
environment. In a traditional building, when rain falls on the roof, it is funneled into a 
series of pipes and quickly moved to the nearest stream or lake. An architect with a 
systems perspective, however, would recognize that the water can be collected and 
used for a worthwhile purpose, such as watering plants that landscape the property. 
And an architect with a cultural perspective would understand that reusing the rain-
water creates a valuable opportunity for environmental education.

“The demands and needs created by each of these perspectives can create 
tensions or even contradict one another,” DeKay says. “We say, for instance, ‘It’s 
great to save energy,’ but should that be the highest goal? Will maximizing energy 
efficiency generate a healthy ecosystem? Not necessarily. Nature is often profligate 
in its use of resources. Look no further than the amount of pollen that fell on your 
car last spring. 

“Applying the integral theory model, we try to integrate all the perspectives and 
come up with optimum solutions. Part of the goal of integral sustainable design is to 
recognize and honor the dignities of each major perspective on sustainable design 
while transcending their potential disasters.” 

The Architecture of Climate
In preparing the third edition of his book Sun, Wind, and Light, co-authored with  
G.Z. Brown, DeKay says that this work considers the question, “How is architectural 
form shaped by climatic forces and a building’s use of resources?” 

DeKay notes that most buildings constructed since the mid-20th century have 
been engineered to separate their inhabitants from the outside world, through 
isolating walls, tinted windows that do not open, minimal or no landscaping, and 
fluorescent lights that run constantly, regardless of occupancy. This design approach 
has led us to see buildings as controlled environments that look, feel, and operate 
the same way every day, regardless of the weather.

DeKay saw a different kind of architecture in India when he was a Fulbright 
fellow. He saw examples of large, modern, institutional buildings in Ahmedabad 
that have no air conditioning, despite the tropical climate. The configuration of the 
buildings, DeKay explains, is such that they are protected from the sun. The wall, for 
example, does not have to totally enclose a space, sealing it off from the outdoors; 
a building can have its edge as an in-between zone of layers, with varying degrees 
of enclosure. Openings in a hot climate can be shaded, oriented to the winds, and 
controlled as necessary, establishing a fluid relationship with nature.  

DeKay also notes that in India and elsewhere, light is used more sparingly than 
in the West. Instead of relying heavily on fluorescent lights, which generate exces-
sive heat, especially when they are on day and night, appropriate amounts of cool, 
reflected daylight enter the building, and people adapt, moving from place to place 
depending on their needs for light. 

Although buildings in many countries are structured to maximize environmen-
tal resources, they are usually done so out of necessity, not choice. “Most of the 
people in the world can’t afford air conditioning. They might have electric light. Only 
a few have refrigeration. Sustainable design is the only option for billions of people,” 
DeKay says.

“In India, the lack of money and technology has led to practical construction and 
minimal waste. Buildings are made with local, recyclable materials. Sun is their pri-
mary source of heat; the wind and earth, their cooling; the sky, their light.” 

DeKay recognizes that acceptance of sustainable design will require a paradigm 
shift in our way of thinking about architecture, but he’s seen it done and he is opti-
mistic. “There are lessons in India for those of us who live in the West,” he says. 
“We need to heed them. The fate of the climate may depend on it.”

At Home on the Water
Mark DeKay lives close to the elements, in a 

houseboat with his wife, Susanne. 
“We wake with the sun rising over the hills and the 

hummingbirds hovering over the back deck,” he says. 
“We hear the rain and feel the pulse of the place. 
There’s the carp that feed at the hull, the osprey that 
feed on the carp, and the ever-present sky with its 
calling geese and symphonic clouds.”

Eventually, DeKay hopes to buy land and build a 
house that explores a new vernacular prototype for 
East Tennessee. Since this area is almost subtropical 
in its humidity level, he says, the structure would need 
to be well ventilated, withstand lots of rain, and be 
lifted up from the damp ground. Ideally, there would 
be no air conditioner, although he acknowledges that 
Tennessee’s sweltering summers make this theory dif-
ficult to sustain in practice.

“We have a couple of weeks when it’s just not 
possible to meet modern comfort conditions or health 
standards for air quality. But you can take a six-month 
air-conditioning season and cut it down to three or 
four weeks. And you can do that by intelligent climatic 
design, like natural ventilation, shading, daylighting, 
and passive solar heating.” 
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By Jay Mayfield

 you’ve never thought much about nonwoven tex-
tiles before, don’t be surprised; you’re not alone. 

Very few of us realize the importance of these materials in 
our daily lives. In fact, every breath each of us takes indoors 
is likely filtered through some kind of nonwoven fabric. 

In recent decades, nonwoven textiles have found their 
way into a myriad of applications, from air and water filters 
to clothing and medical supplies. With each passing year, 
Gajanan Bhat, a faculty member at UT Knoxville for the 
past 20 years, has been helping advance the technology 
that lies behind their creation.

Bhat, a professor of materials science and engineer-
ing, oversees the UT Nonwovens Research Laboratory, a 
research and development facility on campus that serves 
as a proving ground for new nonwoven technologies. By 
working with partners in industry, Bhat and his team have 
helped spur new waves of innovation, making these mate-
rials more useful and effective.

Scanning electron 
microscope photo-
graph of a meltblown 
fabric (magnification 
10,000)
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Blowing And Going
There are two major avenues to the creation of nanofiber nonwovens: 
electrospinning and melt blowing. Bhat’s team focuses on melt blow-
ing, which requires fewer hazardous chemicals and less energy overall.

The fabric begins as small plastic pellets, roughly the texture of 
sand, but more slippery to the touch. Those pellets are melted at a 
high temperature and then blown through a specially manufactured die 
having hundreds of tiny holes. When the plastic is forced through the 
holes, it becomes a series of tiny fibers, which are stretched to smaller 
size as they move through the air and solidify. 

Once they pass through the die, the fibers land on a fast-moving 
conveyor belt, layering on top of one another and creating a fabric. The 
key to making the process effective is the ability to control the width of 
the fibers and the size of the spaces among the fibers.

Recently, the diameter of the fibers used in the process has shrunk 
dramatically, from 2–5 microns to 0.2–0.4 microns. (By way of com-
parison, the average diameter of a human hair is 75 microns.) Just 
looking at the fabrics, it’s hard to tell the difference between the larger 
and smaller fibers. The difference becomes clear in the feel.

The fabrics feel cottony between the fingers, but as the fibers 
reduce in size, the material becomes noticeably lighter and airier, some-
thing along the consistency of cotton candy but a little less granular. 
It’s that airy consistency that makes the fabric such a good filter.

Filtration Fundamentals
“We know how large a bacterium or virus is,” says Bhat, “so we can 
engineer a fabric designed to filter a specific type of organism or pollut-
ant based on how large the average pore is between fibers.”

Indeed, it’s what is not in the fabrics that makes them so useful, 
and why manufacturers line up to spend time working with Bhat and 
his team to improve the fabrics they create. By controlling the size of 
spaces among the fibers, the fabrics’ properties as filters and barriers 
can be tailored to very specific functions.

In medical applications, you’ll find the nonwoven fabrics in expected 
places, such as blood filters used in transfusions and dialysis. You’ll also 
find them, however, in the garments worn by surgical team members. 
Since air passes through them, nonwoven fabrics for attire in operating 
rooms are more comfortable and more functionally useful than impen-
etrable plastic coveralls.

The companies that work with Bhat, however, go far beyond the 
medical field in how they put nonwoven fabrics to use. The materi-
als are likely to be in your car’s oil filter, your home’s air filter, and, of 
course, your coffee filter. Nonwoven fabrics are also finding applications 
in personal protection clothing and alternative energy storage systems. 
In fact, it’s that wide variety of applications that brings companies to 
UT Knoxville to work with Bhat to refine their processes.

Scaling Up
One of Bhat’s major goals is to find ways to increase the production 
speed and efficiency for melt-blown nanofiber nonwoven materials, 
thus helping new developments scale up from the laboratory to the 
production line. 

In recent months, Bhat and his team have added new capabilities 
to create fibers at the nanoscale level, a development that has already 
attracted the interest of numerous industrial partners. 

It’s those partners who drive Bhat’s research. As an engineer, Bhat 
is seeking applied solutions to current issues, and working relationships 
with companies that use nonwoven materials ensures that his work 
remains current and relevant. 

The UT Knoxville nanofiber manufacturing facility—the only one of 
its kind in the world—is a small-scale version of what might be seen 
in a modern factory, and it allows researchers to effectively model the 
process to prepare it for commercial production.

“We offer a service to the textile industry through our research,” 
says Bhat. “We have a facility for testing new ways of improving pro-
cesses, and we help advance fabric innovations. It’s a two-way street 
that puts UT Knoxville at the forefront of research and innovation.”

Continuous production of a meltblown nanofiber fabric at UTNRL

“We know how large a bacterium or virus is, so we can engineer a fabric 
designed to filter a specific type of organism or pollutant based on how large 

the average pore is between fibers.”—Gajanan Bhat, professor of materials science & engineering and director of UTNRL
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By Jay Mayfield

ichael Palenchar never updates his Facebook status. He has never, and will never, 
tweet about getting a double espresso from Starbucks. “It’s just not how I prefer to 
keep in touch with my friends,” he says. It’s not that he is a luddite, not that he thinks 

social media is a waste of time or a passing fad. Quite the opposite, in fact. He believes social 
media has great potential to transform risk and crisis communication, his field of study and 
practice for the last two decades.

Palenchar, an associate professor with UT’s School of Advertising and Public 
Relations, is the lead researcher on a grant from the National Center for Food 
Protection and Defense, a Center of Excellence of the Department of Homeland 
Security. In particular, Palenchar’s team of researchers and students is looking 
at how social media can be utilized during product recalls to spread accurate 
information faster and potentially save lives. With over a third of Americans 
on Facebook, and with over 100 million status updates a day being posted to 
Facebook and Twitter, social media has become a powerful means of reaching 
large segments of the population quickly. 

Too Much 
Information?

Or—how to direct it to the right audience at the right time

By Erik Bledsoe
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The Food and Drug 
Administration and other govern-
ment agencies are “just begin-
ning to utilize social media in 
risk and crisis communication,” 
says Palenchar, and while they 
clearly realize the potential, they 
are also concerned about the 
potential pitfalls. Many organiza-
tions have been slow to adopt 
social media because they fear 
losing control of their messages. 
Traditionally organizations pass 
information from themselves to 
the professional media (i.e. print 
and broadcasters). These gate-
keepers then communicate with 
the masses. Using social media, 
an organization can skip the 
gatekeepers and communicate 
directly with the masses. 

But social media also enables 
individuals to communicate with 
each other, usually faster than 
the traditional media outlets, 
which are hampered by edito-
rial review and print deadlines. 
In social media, information 
gets passed from user to user, 
but like the old game where a 
“secret” is whispered and then 
passed around a circle only to be 
remarkably transformed before 
returning to its originator, what 
gets passed around may not be 
exactly what the organization 
wanted. Even if the information is 
basically accurate, it will almost 
certainly lose the subtleties of a 
carefully crafted press release 
that has been vetted by the CEO 
and the organization’s legal team.  

“Working in social media 
means letting go of control,” 

says Palenchar. Something that 
most organizations resist—
especially in a crisis. “But the 
truth is, they probably never 
really had control in the first 
place,” he points out. Traditional 
communications methods only 
gave the appearance of control, 
but what people were saying to 
their friends on the telephone 
after they watched the evening 
news or read the morning 
newspaper was, for the most 
part, unknown. 

“There is a sense that you 
are more likely to have misin-
formation on the Internet and 
especially in social media,” 
Palenchar says, “but that hasn’t 
been proven one way or the 
other. One of the things we 
are looking at is how we can 
ensure that the most accurate 
information is shared. But you 
are never going to be able to 
guarantee it.” 

The difference with social 
media is that information 
spreads much more quickly 
from person to person. With 
one 140-character Tweet 
people can reach out instantly 
to hundreds and even thou-
sands of their friends and 
followers (or over five million 
if you happen to be Ashton 
Kutcher). But because many of 
the social media channels are 
public, much of what is said can 
be monitored, thereby allowing 
organizations to address inaccu-
rate rumors much more quickly. 

This ability to monitor in 
real time the spread of informa-

tion—accurate or inaccurate—is 
one of the greatest advantages 
of embracing social media as 
part of an organization’s commu-
nications plan and can be utilized 
for more than just rumor con-
trol. Palenchar points to recent 
wildfires in California where 
people were posting updates 
about the spread of the fires. 
Emergency crews monitored 
YouTube, Facebook, and Twitter, 
using the information to make 
decisions about where and how 
to allocate resources. Instead of 
communication flowing in just 
one direction between an orga-
nization and interested parties, 
valuable information can flow in 
both directions.

As a part of his grant proj-
ect, Palenchar will provide 
the National Center for Food 
Protection and Defense with rec-
ommendations for how best to 
utilize social media to help keep 
the nation’s food supply safe. 
However, while there is plenty 
of anecdotal evidence about the 
effectiveness of social media in 
risk and crisis communications, 
there has been very little “hard” 
or data-driven research per-
formed. It is this type of research 
that Palenchar and his team are 
conducting. 

“There is value in the case 
study approach,” Palenchar 
says, but he knows that those in 
charge of agencies are looking 
for research that demonstrates 
direct effectiveness of social 
media to guide their decisions. 
“It’s about addressing the bottom 

line, saving lives, allocating 
resources better, even increasing 
satisfaction of emotional needs,” 
he says. If the research demon-
strates that use of social media 
makes a positive difference in 
these areas, then managers will 
be more willing to trade the per-
ceived loss of control. 

“I would applaud agencies like 
the Centers for Disease Control,” 
Palenchar says, “who really are 
one of the federal agencies lead-
ing the way—and their H1N1 
campaign is a perfect example—
an agency that is willing to share 
information that it is not 100% 
certain about because it felt that 
having that information available 
to the public was in the best 
interest of the residents of the 
United States and would allow 
them to make informed deci-
sions. The CDC’s social media 
efforts in H1N1 are really a sign 
of positive things to do, a mix of 
communication tied in, strategi-
cally, and well coordinated with 
their traditional media risk and 
crisis communication efforts.” 

Palenchar is quick to point 
out that social media does not 
replace more traditional means 
of communication. Rather it 
becomes another avenue, 
another way of reaching and 
engaging people. The more 
traditional approaches to com-
municating about risk and crisis 
should remain a vital part of any 
organization’s communications 
plan. After all, some people, like 
Michael Palenchar, don’t spend 
all day on Facebook.

“Working in social media means letting go of control—something that 
most organizations resist. But the truth is, they probably never really had 

control in the first place.”—Michael Palenchar, associate professor, School of Advertising and Public Relations



28
T H E  U N I V E R S I T Y  O F  T E N N E S S E E  K N O X V I L L E

 FALL 2010

By Jay Mayfield

ary Pulsinelli was enjoying a little family time with his 
daughter. The final Harry Potter novel—Harry Potter 
and the Deathly Hallows—had been published recently 

and Pulsinelli was reading aloud to the girl about the 
wizards, muggles, goblins, and dragons that populate 

J.K. Rowling’s wildly successful series.
“To a goblin, the rightful and true master of any object is 

the maker, not the purchaser,” Pulsinelli read. The character Bill 
Weasley, a wizard, was advising Harry about how goblins might 
react to Harry’s taking possession of a goblin-made sword. All 
goblin-made objects are, in goblin eyes, rightfully theirs.

Pulsinelli stopped reading for a moment, realizing as he 
looked over the passage again that the disagreement between 
Rowling’s goblins and wizards was an ideal metaphor for some 
of the real-life ownership issues he studies and teaches every 
day at the University of Tennessee College of Law, where he is 
an associate professor.

While a Harry Potter reader might initially think that the gob-
lins’ perspective on ownership of a magical sword is a strange 
way to look at things, Pulsinelli says that Western culture’s 
notions of intellectual property are actually trending that way.

“Is that where we want to go?” Pulsinelli says. “People 
should be aware that moral rights and culture rights are out 
there and growing. It strikes most people as a weird way to do 
things but, for an intellectual property lawyer, not so much.” 

The Potter quote gave him a catchy title to draw attention 
to the way changes are cropping up in jurisprudence across the 
United States and around the world. The Oregon Law Review 
recently published the resulting article—“Harry Potter and the 

In the Harry Potter novels, a UT law professor finds a new 
way to talk about intellectual property.

(Re)Order of the Artists: Are We Muggles or Goblins?”—and it 
is already generating an online discussion, drawing on the world 
of wizards and that of twenty-first century international law.

“In this article, I use Harry Potter as an accessible vehicle 
to make the concept of moral rights and cultural rights more 
comprehensible,” Pulsinelli says. “I’d like to take that awareness 
to the next step and make it more accessible to the average 
person. A lot of people don’t know about moral rights, let alone 
cultural rights, and the United States is recognizing these rights 
more and more.”

Moral rights are a special type of right given to the creator 
of a creative work. They are related to copyrights. While copy-
rights protect the economic value of the work, however, moral 
rights are aimed at protecting the personality and reputation 
of the artist, as expressed in the creative work. Moral rights 
protect against such things as the misattribution of a creative 
work, or its mutilation or destruction.

Pulsinelli explains that the United States has been reluctant 
to recognize moral rights. The international Berne Convention 
for the Protection of Literary and Artistic Works—the primary 
international treaty relating to copyright law—was first adopted 
in 1886, but the United States didn’t become a party to the 
convention until 1989. This century-plus delay was in large part 
due to a reluctance to recognize moral rights.

Pulsinelli notes that Europe has dealt with artistic rights 
differently from the U.S., with Europe focused on protecting 
the artist and the U.S. focusing on more utilitarian, transaction-
oriented protection. In Europe, moral-rights law allows artists 
to reap rewards and maintain control of their copyrighted works 

Goblins  v. Muggles
By Sharon Pound
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across the board. The U.S. does recognize limited moral rights related 
to fine art, Pulsinelli says, especially the right of attribution and the 
right of integrity. 

Federal law exists in the form of the Visual Artists Rights Act to 
protect moral rights related to limited editions of visual art, which 
includes ensuring the artist’s right to the continued physical integrity 
of a copyrighted work, even after it has been sold. Many states, 
particularly California, have broadened protection of moral rights, 
Pulsinelli says.

“This move in moral rights, especially as it pertains to resale royal-
ties, parallels Bill Weasley’s assertions about the goblin perspective. 
The idea is that when an artist’s work is resold, the artist should 
receive a percentage of the proceeds,” Pulsinelli says.

Cultural rights protect the rights of groups of people or their 
culture to control artistic artifacts created by the groups or culture. 
Cultural rights might be thought of as a kind of moral right belong-
ing to a cultural group, based on the idea that certain artifacts are 
so tightly linked to the identity of the cultural group that they should 
belong to the current-day members of that group. Indigenous societ-
ies, religious groups, and ethnic minorities are increasingly claiming 
cultural rights that will allow the groups to preserve their way of life 
and ensure the security of their economic base.

“This more closely resembles the goblin’s perspective in the 
book,” says Pulsinelli, who studied cultural rights closely as he com-
pared the goblins’ fictional perspective to today’s reality. He points to 
the famous Elgin Marbles as an example.

This collection of classical Greek marble friezes was removed from 
the Parthenon by Thomas Bruce, 7th Earl of Elgin, in the early 1800s, 
to be protected and displayed in the British Museum. After much con-
troversy over the ownership of the marble artworks, the British gov-
ernment purchased them in 1816, but the controversy about whether 
Britain or Greece owns them continues in the twenty-first century. 
The British government claims ownership under traditional principles 

Goblins  v. Muggles
of property ownership. The Greek governments disputes that claim 
and further asserts its cultural rights to control creations of historical 
Greek artists, much in the way the goblins assert rights to control his-
torical goblin creations.

Similar controversies exist over the original works created by 
Native Americans, Australian Aborigines, and the people of Machu 
Picchu in Peru.

Pulsinelli says that such a shift in cultural-rights law might result 
in cultural impoverishment. He warns that many complex questions 
arise, such as whether a tribe can sell a piece of art to a museum 
and, if it does, whether the museum can assume the tribe won’t ask 
for its return in the future. He cites a chapter written by John Henry 
Merryman in the book, The Nation & The Object; Whose Culture?, 
which warns of a future where the only items left in museums might 
be local works.

Pulsinelli says his Oregon Law Review article is not typical of his 
recent publications. “While it targets legal academics,” he says, “the 
growth of these rights is something that more people need to know 
and think about, and the Harry Potter angle gave me a great opportu-
nity to reach a broader audience.”

Another cultural icon has put Tennessee at the forefront of intel-
lectual property law issues. Conflicts about publicity and privacy rights 
connected to the estate of Elvis Presley have resulted in many ground-
breaking legal decisions in Tennessee, Pulsinelli says, noting that no 
federal law exists to protect a celebrity’s image while the celebrity 
is alive or after the celebrity dies. That is a matter for each state to 
determine, and Tennessee has joined New York and California as lead-
ers in setting the standards for such protection.

Conflicts about publicity and 
privacy rights connected to 
the estate of Elvis Presley 
have resulted in ground-
breaking legal decisions in 
Tennessee. No federal law 
exists to protect a celebrity’s 
image while the celebrity is 
alive or after the celebrity 
dies. 

“I use Harry Potter as an accessible vehicle to make the concept of moral rights and 
cultural rights more comprehensible.”—Gary Pulsinelli, associate professor, College of Law

Classical Greek marble friezes removed from the Parthenon by the 
7th Earl of Elgin in the 1800s, now displayed in the British Museum
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An estimated five million Americans—including one out of every 
eight people over the age of 55 and half of those over 85—have 
Alzheimer’s disease. More sobering still, 60 percent of cases go undi-
agnosed until it’s too late for treatment to be effective.

Several alumni of UT Knoxville’s MBA program have joined forces 
to fight this devastating disease by offering the first clinically proven 
early warning screening test for Alzheimer’s available directly to the 
public—ALZselftest. In clinical trials, the online test has proven to be 
98 percent effective in diagnosing the cognitive impairments associ-
ated with Alzheimer’s. 

“We offer the ALZselftest as a way to help people discover early 
warning signs of Alzheimer’s and get diagnosed early, when treatment 
options are most effective,” says Andrew Dougherty, co-founder of 
MedInteract and the ALZselftest. “For the millions of baby boomers 
who experience occasional memory lapses, the ALZselftest offers a 
quick, highly accurate way to find peace of mind.” 

ALZselftest originally was developed as a handwritten exercise by 
Andrew Dougherty’s father, Dr. John Dougherty Jr., medical director of 
the Cole Neuroscience Center at the University of Tennessee Medical 
Center in Knoxville. The test is unique in that it assesses all six cogni-

Weapon Launched 
Against Alzheimer’sBy Jennifer Fowler
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One out of every eight people over the 
age of 55 has Alzheimer’s disease.
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tive functions of the brain and recognizes not only the 
specific patterns of impairment associated with dementia 
but also the relative stages of impairment ranging from 
normal cognitive function to severe Alzheimer’s. Using 
this information, healthcare providers can prescribe a cus-
tomized treatment plan for each patient. 

The idea for developing the online version of the test 
was spawned by Andrew Dougherty and classmate 
Jennifer McClurg Roth when both were enrolled in UT’s 
full-time MBA program in 2007. They developed a busi-
ness plan for MedInteract and the company’s first prod-
uct, ALZselftest, as their class project in the program’s 
entrepreneurship and innovation (E&I) concentration.

Glenn Swift and Pat Richardson were Dougherty’s and 
Roth’s entrepreneurship faculty mentors in the program. 
“Andrew and Jen were in the MBA E&I concentration 
in its initial, formative stages,” recalls Swift. “As a prin-
cipal offering within the college’s Anderson Center for 
Entrepreneurship & Innovation, our E&I curriculum will con-
tinue to evolve and become more robust at both the MBA 
and undergraduate levels.” 

MedInteract is one of 25 companies launched by 
graduate students to date. Another eight businesses 
have been launched by undergraduate students through 
programs such as the center’s annual Business Plan 
Competition. 

“Andrew and Jen brought great talent to the table. Our 
role was to help them see the opportunity and equip them 
with the resources they needed to put their plan into 
motion,” recalls Swift.  

“The University of Tennessee not only provided us with 
the information and education we needed to pursue this 
dream, but also armed us with the connections that were 
vital to getting the idea off the ground,” credits Roth, 
who now serves as director of sales and marketing for 
MedInteract.

The MedInteract team is celebrating several recent 
milestones in its mission to promote early diagnosis 
of Alzheimer’s. Most notably, the validation study for 
ALZselftest was published in the Journal of Alzheimer’s 
Disease in April of this year; the reseller program, in 
which MedInteract partners with primary-care physicians 
and healthcare organizations to offer ALZselftest to their 
patients, was launched in late spring; and the company 
presented its work at the International Conference of 
Alzheimer’s Disease in July. 

Most recently, MedInteract received news that 
insurance reimbursement of a neurologist-administered 
test had been successful, paving the way for what the 

company hopes soon will be widespread acceptance by 
the medical community of ALZselftest as a reimbursable 
expense. By the end of 2010, the company plans to close 
its seed funding round as it continues negotiations with 
several companies in the rapidly growing segment of 
medical technology.

The test already is available to the public through the 
website ALZselftest.com. “For $19.95, any individual with 
basic computer skills can take the test in about 10 min-
utes,” says Roth. “This option is particularly attractive to 
those who would like to take the test in the privacy of their 
own home. Also, the test can be administered by a family 
member to someone who may be experiencing symptoms 
of Alzheimer’s.” The online service includes tracking and 
storage of test results so that individuals may take the test 
every six months and watch for subtle changes in cogni-
tive function.

“ALZselftest empowers people to take control of their 
own brain health,” says Roth. “We believe it can shift the 
balance of power in the fight against Alzheimer’s.”

For more information, visit www.medinteract.com or ALZselftest.com. 
For information about the Anderson Center for Entrepreneurship & Innovation, 
visit http://AndersonCEI.utk.edu. 

“ALZselftest empowers people to take control of their own brain health.”—Jennifer McClurg Roth, MBA, director of sales and marketing for MedInteract
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lthough asthma can’t be cured, it can be controlled. 
But asthma is particularly difficult on children, 

even those who manage their symptoms well. 
Tami Wyatt, associate professor of nursing 

at UT Knoxville, is on a special mission to help children 
understand and manage their asthma. And she’s doing it 
in a fun, interactive way.

Thanks to Okay with Asthma!™ (www.okay-with-
asthma.org/), a website created by Wyatt for school-aged 
children with asthma, it’s easy for children to learn ways to 
manage and cope with their asthma through an animated 
story. The website also helps combat some of the psycho-
social challenges that asthma can pose to youngsters. 

“Elementary school children do not want to feel ‘dif-
ferent.’ They don’t see being unique as a positive thing,” 
Wyatt said. “The whole purpose of working with these chil-
dren is to make them understand that they are not alone.”

Okay with Asthma!™ is different from other asthma 
education programs and Internet sites about asthma 
because it focuses on the importance of school, friends, 
and peers in managing asthma. 

Through an animated story that kids can click through, 
the program teaches lessons on how to manage asthma in 
times of crisis and how having asthma should not prevent 
children from participating in activities that they enjoy. Unlike 
other asthma education programs, it also specifically focuses 
on the importance of helping friends, teachers, coaches, and 
others outside the family understand what having asthma 
means, what its triggers are, and how to treat it.

In the current version (v. 1.0) of Okay with Asthma!™ 
the students are able to build their own story and print it. 
This version has been pilot-tested to measure its effect on 
asthma knowledge and attitude. Thirty-five children with 
moderate to severe asthma completed a pretest measure 

  H e l p i n g  C H i l d r e n  B e

“Okay with 
Asthma”

By Kristi Hintz

of asthma knowledge and attitudes and then completed 
Okay with Asthma!™ At one and two weeks after the 
intervention, the children completed the measures again. 

“There were significant improvements in asthma 
knowledge scores at those evaluations and significant 
improvements in attitude scores two weeks after the pro-
gram,” said Wyatt. “These findings are promising because 
affecting attitude—especially in children with chronic ill-
nesses—is a challenge. Further, children will not assume 
responsibility for their asthma unless they have positive 
attitudes about living with it.”

But Wyatt’s not stopping there. She has recently 
teamed up with Xueping Li from the College of Engineering 
to create future versions of the program. These versions 
will be far more interactive, allowing a child to select char-
acters and story lines and to build up to 15 different stories.

Together, Wyatt with her expertise in childhood 
asthma and instructional design, and Li with his expertise 
in information technology, are currently working on v. 2.0 
with hopes to launch in July 2011. With the help of NIH 
funding, Wyatt has been able to work with children in 
Knox County Schools to help test and design the new ver-
sion. Both boys and girls with diverse ethnic backgrounds 
are examining new scenes and story lines with their peers 
in focus groups. Children give feedback and suggestions 
about how the stories can be more engaging and ways to 
make the program easier to use. In total, approximately 
35 children will help Wyatt and Li build the second ver-
sion of Okay with Asthma!™

So far, Wyatt says, the kids who have tried the online 
program like it a lot. “They tend to be very visual, so they 
had a lot of comments on the visual aspects of it,” she 
said, noting that kids also love to point-and-click to look for 
things. “They’re not passive learners.”
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ndergraduate physics major Oleg 
Ovchinnikov isn’t daunted by complex data 
or complicated materials. Working with sci-
entists from Oak Ridge National Laboratory 

and Pennsylvania State University, he has helped devise 
a means to work through such challenges to characterize 
disorder in materials. The results appeared in an October 
9, 2009 Physical Review Letters paper entitled “Disorder 
identification in hysteresis data: recognition analysis of the 
random-bond–random-field Ising model.” Ovchinnikov, now 
a senior in his undergraduate studies, is lead author.

Nearly all real-world materials are marked by a certain 
amount of disorder, meaning their structure is just a little bit 
“off.” Crystal defects, shifts in molecular or atomic positions, 
and other common imperfections mean that few systems 
are flawless. Getting a clear picture of the type and strength 
of a material’s disorder can help scientists who study these 
systems understand the microscopic reasons for a mate-
rial’s macroscopic behavior. Extracting the necessary data to 
reveal these structural secrets has traditionally been a more 
derivative than direct endeavor, however. Scientists have 
relied on functions—theory-based operators or procedures 
that relate one variable in a system to one or more other 
variables—within a set of parameters to relate physical 
models to experimental reality. There are well-known theo-
retical models for many systems, but the research team, 
including Ovchinnikov, Stephen Jesse, and Sergei Kalinin of 
ORNL, and Susan Trolier-McKinstry and Patamas Bintacchit 
of Penn State, sought to find a way to match theory and 
experiment, universally independent of the model’s com-
plexity. Their approach is based on neural networks. 

Neural networks are electronic structures, often com-
puter-simulated, designed to imitate the way the human 
brain transmits and processes signals. They can be trained 
to recognize patterns in large amounts of data, and have 
been used in artificial intelligence research and even in the 
prediction of financial markets. The research team drew on 
this capability to recognize disorder in experimental data, 

Tips for 
Data Mining
Student researcher makes sense out of  
disorder in a Physical Review Letters paper.

By Catherine Longmire

combining the flexibility of human associative thinking and 
the precision of a mathematical model.

By running the model within a sample of a selected 
parameter space, the team was able to generate a 
“family” of different responses. They used a neural 
network algorithm to make both rapid and rigorous com-
parisons of those responses against model parameters, 
effectively “recognizing” where the experimental data and 
model parameters matched.

Currently, Ovchinnikov and the team are using this 
method to analyze large multidimensional data sets pro-
duced by an atomic force microscope (AFM). An AFM 
has a probe only a few nanometers wide, with a tiny chip 
(often made of diamond) on the tip of a cantilever that 
scans the surface of a sample material. In a matter of 
seconds, it can extract internal parameters of the sample. 
Applying a neural network algorithm allowed for quick 
recognition of theoretical model parameters from this 
experimental data. The same approach could be applied to 
other statistical physical models.

The resulting paper continues a successful run for 
Ovchinnikov, who won the 2009 Vanderbilt Prize for 
Undergraduate Research in Physics & Astronomy. Open 
to students at all U.S. institutions, the award encour-
ages and rewards undergraduate students for original 
research. He was also selected for Honorable Mention 
in the Computing Research Association’s (CRA) 2010 
Outstanding Undergraduate Research Award competition 
for his submission, “Deciphering Energy Transforms on the 
Nanoscale: Artificial Neural Networks and Scanning Probe 
Microscopy.” The CRA is an association of more than 200 
North American academic departments of computer sci-
ence and engineering and related fields, as well as indus-
try, government, and academic centers engaging in basic 
computing research. The undergraduate research award 
program recognizes undergraduate students in North 
American universities who show outstanding research 
potential in an area of computing research.
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