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From the Vice Chancellor

UT’s relationship with ORNL puts us 

among an elite group of institutions. It 

allows our faculty to work side by side 

with ORNL scientists at one of the world’s 

most advanced research facilities to push 

the boundaries of human knowledge and 

discovery. Learn more at utk.edu/ornl.

Our ideas
form lasting partnerships.

We Are the Energy University

Taylor Eighmy
Vice Chancellor for 
Research and Engagement

US Department of Energy Secretary Ernie Moniz 
recently visited UT’s Howard H. Baker Center to 
speak about the DOE’s activities in the state of 
Tennessee. Moniz talked about the great job UT and 
Battelle Memorial Institute have done managing Oak 
Ridge National Laboratory and the critical role UT 
plays in advancing DOE’s research agenda.

Moniz remarked, “Our partnerships with the uni-
versity are really about bringing in highly skilled and 
highly educated people…. We are very, very pleased 
that a community like this has been a partner with the 
DOE and its predecessor agencies for so long that we 
continue to have this kind of relationship in executing 
our programs in a way that is so mutually beneficial.”

Those words are the most excellent evidence I 
have demonstrating that UT is an energy university. 
But I truly believe that UT is the energy university.

There are many energy challenges facing our 
planet—from harnessing renewables and bioenergy 
to mastering nuclear and cleaner hydrocarbons—
that hold the promise of energy independence. Not 
to mention the issues of energy storage, grid stabil-
ity, sustainable cities, and climate change.

Here at UT, we are ideally suited to provide 
solutions to these intractable energy puzzles. For 
example, I estimate that about 15 percent of our 
tenured and tenure-track faculty are involved in 
energy research. We have four ORNL joint institutes 
and dozens of campus centers that focus on energy 
innovation. UT also hosts CURENT, one of just 
eighteen National Science Foundation Engineering 
Research Centers and the only one co-sponsored 
by the NSF and DOE. 

Within this issue of Quest, you will encounter 
three special stories illuminating some of the many 
ways UT is leading in energy education and research. 
I hope reading about UT’s commitment to delivering 
energy for our world will energize you as much as it 
energizes me!
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Recently Published

Barbara Thayer-
Bacon. Democracies 
Always in the Making: 
Historical and Current 
Philosophical Issues 
for Education (2013). 
After developing 
her relational and 
pluralistic demo-
cratic theory and 
translating it into 
educational theory, 
Thayer-Bacon shares 
her recommenda-
tions for making 
reforms in American 
public schools.

Mark Moon. Demand and Supply 
Integration: the Key to World-Class 
Demand Forecasting (2013). Moon 
explains how to effectively integrate 
demand forecasting within a compre-
hensive demand and supply integra-
tion (DSI) process. He further explores 
how DSI differs from alternative 
approaches and how to recognize the 
symptoms of failures to sufficiently 
integrate demand and supply.

Katy L. Chiles. 
Transformable 
Race: Surprising 
Metamorphoses in 
the Literature of 
Early America (2014). 
Many early Americans 
thought of race as an 
exterior bodily trait, 
incrementally produced 
by environmental fac-
tors and continuously 
subject to change. 

Chiles’s work is the first scholarly examination of 
how this thinking informs the figurative language 
in literature from this period.

Les Essif. American ‘Unculture’ in 
French Drama: Homo Americanus 
and the Post-1960 French Resistance 
(2013). Using the work of four promi-
nent post-1960 French playwrights, 
Essif explores the role America plays 
in the French imagination as it trans-
lates on stage. His work offers a valu-
able comparative study of American 
and French contemporary society 
and culture.

Michael R. Fitzgerald, co-
editor. Out of the Cold: the 
Cold War and Its Legacy 
(2013). Politicians, diplo-
mats, and scholars from 
both sides of the Iron 
Curtain provide perspective 
on the conflict that domi-
nated the second half of 
the twentieth century. The 
collection takes a sweeping 
view of the Cold War from 
its origins and struggles to 
its ending and legacy.
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Meeting the Challenge
UT chemistry professor Jimmy Mays 
is joining the fight to reduce the 
spread of sexually transmitted dis-
eases and unplanned pregnancies 
by developing the next generation of 
condoms. The new design is based 
on his ongoing research with super-
elastomers—polymers that can be 
repeatedly stretched further than 
existing substances without expe-
riencing permanent deformation. 
Mays has secured $100,000 in fund-
ing from the Bill and Melinda Gates 
Foundation’s Grand Challenges in 
Global Health initiative to begin work 
on a prototype condom. He is con-
fident the innovative use of super-
elastomers will decrease overall 
production costs while significantly 
preserving or enhancing pleasure in 
order to increase usage.

OF Note

Keeping It Real
If “practice makes perfect” holds true, nursing care at medical and assisted 
living facilities could see a marked improvement thanks to the new Health 
Information Technology and Simulation Lab created by UT’s College of 
Nursing and College of Engineering. The lab features a variety of exami-
nation rooms complete with technologically advanced manikins that can 
breathe, react to light, emit various fluids, and even speak to students 
through the use of software operated by faculty in a separate room. The 
controlled environment allows students to develop critical thinking skills and 
practice handling high-stakes patient situations with expert guidance.

Clever Crocs
Not only do crocodiles have spectacular agility on land, a recent study found at least four species also have the ability 
to climb trees. An international team of researchers including Vladimir Dinets, an assistant research professor in UT’s 
Department of Psychology, observed crocodile behaviors on three continents—Australia, Africa, and North America. It 
is believed the reptiles climb to help regulate their body temperature where there are few places for them to bask on 
the ground, and to survey their habitat for prey and possible threats. Dinets is also the first to witness two crocodilian 
species using twigs and sticks to lure birds, particularly during nest-building time.
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Prepare to Get Fruved
A UT-led initiative to empower college students to create obesity prevention programs was awarded $4.9 
million in funding by the US Department of Agriculture. Sarah Colby, an assistant professor of nutrition, com-
bined the words fruits and vegetables to brand her project “Get Fruved.” It focuses on peer-to-peer interac-
tions to convince children, adolescents, and college students to eat more fruits and vegetables and adopt 
healthy lifestyles. More than 1,000 students at thirteen universities nationwide will work together to create 
interventions ranging from stress management and gardening on campus to tackling food access issues. 
“Students are so passionate about having an impact on the world. Their commitment and creativity are why 
this project is going to make a real difference,” Colby notes.

Tapping the Power of Plants
Biorefining authority Arthur Ragauskas is the 
latest UT–ORNL Governor’s Chair. He is a rec-
ognized leader in bioenergy research whose 
work centers on finding efficient ways to con-
vert plant matter into biofuels, biopower, and 
biomaterials. 

In his new role, Ragauskas plans to collabo-
rate with students, faculty, and ORNL scien-
tists to develop premier biorefining research 
programs. His addition to the Governor’s Chair 
family aligns perfectly with UT’s research mis-
sion to develop sustainable energy solutions 
destined to benefit the entire planet.
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Discrimination 
is still causing 

roadblocks 
when it comes 

to renaming 
streets for 
civil rights 
pioneers.
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of us encounter dozens, maybe even hundreds, of named streets as 
we go about our daily lives. When one is named for a prominent his-

torical figure, we usually have a brief flash of recognition. The “who” part isn’t lost on us, 
but we rarely think about the “where” or the “why.”

Not Derek Alderman. The professor and head of UT’s Department of Geography is 
a scholar of place names and how they are used to create a shared public memory.

“Geography is about the relationship between people and place and the cultural 
landscapes that are created,” Alderman says. “The use of place names for com-
memorative purposes is about creating psychological and emotional connections.” He 
contends that marking the landscape with the names of renowned people was a key 
strategy for promoting nationalism in the early days of the United States.

Alderman’s particular area of expertise involves streets named for Martin Luther 
King Jr. and the controversy they often generate. He says that even now, nearly half 
a century after the civil rights leader’s assassination, a proposal to name a street in 
honor of King stirs up sentiments demonstrating that racial divisions are still prevalent. 
In many communities, opposition groups have tried to stop the naming or change the 
proposed street, especially if it is a major thoroughfare.

Why all the fuss over a street sign? Alderman believes it’s because street names 
play a very complex role in our lives. “A street is a wayfinding device. Our address 
ensures that people, mail, and deliveries can get to us,” he says. “Street names are also 
symbolic. People attribute social and cultural value to their address. They identify with 
it, and renaming requires them to change their identity in a way.”

A Curious Course
For much of the past fifteen years, Alderman has mapped and studied streets named 
for King. He has written numerous scholarly articles on the subject and co-authored a 
book, Civil Rights Memorials and the Geography of Memory, which deals with it in the 

By Robert S. Benchley

POLITICS
Most

STREET
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larger context of race relations. His interest began, 
innocently enough, as the Georgia native was driving 
through the small town of Eatonton, about seventy-
five miles southeast of King’s hometown of Atlanta.

As Alderman passed through town that day, he 
caught a glimpse of a modest street named for 
King and wondered, “How did this street come to 
be here? And what does it say about changes that 
are happening within the US and specifically in the 
American South?”

Growing up in the South, Alderman saw a lot of 
Confederate monuments, but not many celebrating 
the civil rights movement. By the 1990s, however, 
many streets were being renamed for King. “I saw 
that there was a change happening in the South 
and how it was remembering its past,” he says. 
This prompted him to delve into broader questions 
revolving around race and the role it still plays in 
American society.

Undisputed Leader
According to Alderman’s research, there are more 
than 900 streets named for King worldwide. Most 
are in the United States and can be found in forty 
states, the District of Columbia, and Puerto Rico. 
Eighty percent of them are in the South. Georgia 
leads with 128. Tennessee has fourteen, including 
Knoxville’s Martin Luther King Jr. Avenue.

In addition to King, Alderman has found streets 
named for other civil rights icons and exemplars 
of African-American achievement such as Rosa 
Parks, Malcolm X, Thurgood Marshall, Medgar Evers, 
Ida B. Wells, Frederick Douglass, and Booker T. 
Washington. He has documented at least ten streets 
named for Harriet Tubman, the African-American 
abolitionist and humanitarian. Knoxville’s Harriet 
Tubman Street actually crosses Martin Luther King 
Jr. Avenue, creating an intersection of civil rights 
memories.

King’s preeminence is likely due to the fact that 
he was the leading civil rights figure of his time and 
was taken violently in his prime. Alderman notes that 
John F. Kennedy’s assassination five years earlier 
had similar characteristics, and the rush to rename 
streets and other public places in his memory may 
have set a precedent for King’s admirers. The cre-
ation of a MLK federal holiday in the 1980s also sig-
nificantly spurred the street-naming movement.

“Naming a street after King is part of the process 
of putting his memory in place, and with that comes 
a certain kind of racial politics,” says Alderman, who 
also is a research fellow in the UT Center for the 
Study of Social Justice. “Proponents want to name 
streets that are highly visible and cut across major 
racial boundaries. Those on the other side want to 

keep them restricted within the African-American 
community, and often King’s name is segregated or 
marginalized. It’s symbolic of the fact that the civil 
rights movement isn’t over yet and there is much 
work left to be done.”

Changing Direction
In Knoxville, the contention surrounding the effort 
to rename East Vine Avenue after King in 1989 was 
similar to experiences in many other communities, 
Alderman says. Opponents of the move did their 
best to stall it with procedural red tape. It ultimately 
took a three-week house-by-house canvassing by 
volunteers from local churches to collect the 400 
signatures needed to push the change through. 
And as is typical in many other municipalities, the 
renamed street traverses a predominantly African-
American section of Knoxville, portions of which are 
struggling economically.

Alderman attributes the pushback to attitudes 
that exist today, more than 150 years after the Civil 
War. “The white ruling class, while not victorious, was 
able to maintain racial control in the years after the 
war,” he says. “In that way, they were the victors after 
all. Traditionally, white Southerners have ignored, 
misrepresented, or trivialized African Americans and 
their place within the region’s public memory.”

Still, the wheels of change are slowly moving. 
“While remembering King is important, his memory 
has tended to squeeze out other actors in the civil 
rights movement, such as women, students, and 
grassroots activists. That’s why Harriet Tubman 
Street makes Knoxville a very interesting place 
today. In many other cities, we’re seeing memorials 
to African Americans other than King, as well as rep-
resentatives of other minorities.”

Remembering Tubman also speaks to growing 
efforts to reclaim the history of slavery, Alderman 
says. The popularity of the film Twelve Years a Slave 
demonstrates a growing desire to recognize the 
centrality and brutality of slavery within US history 
and the struggles of African Americans against it.

“In the American South, we’re engaged in a 
process of broadening the way we see history,” he 
says. “I suspect that naming streets for Tubman 
and others from the history of the movement will 
increase. We hear a lot about how we’re in the post–
civil rights era, but it’s not so. America is still grap-
pling with race and racism, and it’s going on strong.”

The selective concern over street signs is just one 
indication that we remain a divided nation, still strug-
gling to achieve King’s dream of equality and jus-
tice. They may seem insignificant at first, but these 
simple and conspicuous tributes serve as important 
mile markers along the road to unity.
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Jason Hayward wants 
to change the world. 
More specifically, he wants to revolutionize the surgical 
tools doctors use to treat and remove cancer.

But Hayward isn’t a physician or a biologist—he is 
an associate professor of nuclear engineering at UT. 
What’s his plan? To develop new instruments that will 
harness the power of neutron imaging technology to 
produce incredibly high-resolution pictures of prob-
lems lurking beneath the skin.

Doctors currently use X-rays or computed tomog-
raphy (CT) scans to evaluate the human body and its 
bone structure. X-rays are good for taking pictures 
of the body because they can sense the density con-
trast between bone and organ tissue. However, those 
images can’t provide a very clear picture when such 
large differences in density do not exist.

Neutron imaging is similar to X-rays, but with one 
key difference: it excels at imaging features with little 
mass. “Compared with X-rays, neutron imaging is an 
all-around better tool to look at structures that have 
low mass, perhaps even cellular structures like cancer 
outgrowth in the body,” Hayward says. “The resolution 
must be high enough to observe what’s happening at 
the cellular level, though.”

Today’s medical tools limit a doctor’s ability 
to effectively treat cancer because tumor out-
growths are too small to be seen using current tools. 
Hayward’s neutron imaging research looks to improve 
resolution so observations can be made at the cel-
lular level. This may enable medical professionals to 
see previously undetectable microscopic cancer cell 
outgrowths.

“If doctors in the future have the tools and instru-
mentation to be able to see the cancerous out-
growths, they can be smarter about removing tumors,” 
says Hayward. “They can also be smarter about using 
radiation treatment to target the tumor. If we’re able 

INSTRUMENTS OF  CHANGEA beam of neutrons may be the key to visualizing tiny biological and engineering processes.

By Amanda Womac

to improve the technology, we have the potential to 
see cleaner cancer removal and treatment.”

Hayward’s work is funded by a US Department 
of Energy Early Career Research Award, which will 
provide $750,000 over five years. “The five-year time 
period is great because I can spend the time it will 
take to advance the basic research,” he explains.

The fruits of Hayward’s labor could also have a huge 
impact on other areas outside the operating room. For 
example, neutron imaging may help overcome known 
limitations to creating the next generation of high per-
formance electric automobiles by allowing researchers 
to observe the way lithium flows through an advanced 
battery. The development of a high resolution imaging 
instrument, used along with modeling and simulation 
tools is expected to be integral to solving degrada-
tion issues and increasing the performance of these 
batteries.

“There’s a lot of promise in looking at things with 
neutrons that you can’t see with X-rays. We just need 
to enhance the instrumentation used for research,” 
Hayward says. “My focus is on the instrumentation 
side of neutron beams. This particular work was moti-
vated by a collaboration with a scientist at ORNL’s 
Spallation Neutron Source (SNS) who made me aware 
of the important problems and current limitations of 
neutron imaging.”

Hayward is a member of a worldwide team of sci-
entists trying to upgrade the imaging tools used in 
medical research, engineering, and industrial applica-
tions. He is teaming up with a university in the United 
Kingdom for his instrument development efforts and 
his work is an important part of a new high resolution 
neutron imaging beam line being built at SNS.

If everything goes as planned, Hayward is confi-
dent the application of his research will eventually 
change the world. But be patient. He estimates it will 
be at least a decade before the technology is mature 
enough to be readily available for such applications. 
No doubt, it will be worth the wait.
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INSTRUMENTS OF  CHANGEA beam of neutrons may be the key to visualizing tiny biological and engineering processes.

Take a Look Inside
Hayward’s research will include work 
at the Versatile Neutron Imaging 
Instrument—being built in the coming 
years to be part of ORNL’s Spallation 
Neutron Source. The instrument, also 
known as VENUS, will leverage enhanced 
neutron imaging capabilities to inves-
tigate the performance of engineering 
materials under operating conditions.

In this illustration, neutrons are 
transmitted through an oper-
ating engine block, detected, 
and finally absorbed by the 
beam stop. As in x-ray imag-
ing, the image is formed based 
upon which particles stop or 
pass through the object.

Illustrations by Larry Davis, Spallation 
Neutron Source, ORNL
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“Crawling around in bat guano on your elbows is not a fun thing to do, but 
you get to see incredible things,” explains cave archaeologist and UT anthro-
pology professor Jan Simek.

What makes it truly spectacular is when you discover underground artwork 
created about 800 years ago, before Europeans were recording the history of 
what is now known as North America.

For more than twenty years, Simek has explored and documented more 
than sixty caves on Tennessee’s Cumberland Plateau where examples of pre-
historic rock art endure. “Archaeologists have been working in this area for 200 
years and we never knew anything about the cave art until 1979. Apparently, 
early archaeologists did not want to go down into caves,” Simek says.

Not one to let a little dirt and darkness get in the way of a great discovery, 
Simek began his systematic search in 1992 by talking with local cavers to pinpoint 
possible sites, asking landowners for access, and surveying the region. This pains-
taking process often involved walking for days at a time from cave to cave.

By the mid-1990s Simek had located roughly thirty rock art sites. Some were 
high on bluffs exposed to natural light while others were deep within caves 
in complete darkness. As more sites were found—more than 100 are known 
today—he began to employ geographic information system technology to con-
duct a spatial analysis and detect themes in the location, imagery, and charac-
teristics of the sites.

Radiocarbon dating of organic material found in and around the sites, such 
as charcoal from torch fragments, was used to estimate the age of the images. 
This method dated some works as old as 6,000 years, with most ranging from 
400 to 1,100 years old.

Prehistoric paintings and carvings illustrate some deep thinking.
By Whitney Heins



By Sharon Pound

Prehistoric paintings and carvings illustrate some deep thinking.

13

Jan Simek records prehistoric 
pictographs on a cliff high 

above the Tennessee River in 
north Alabama.
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Universal View
Simek and his colleagues soon realized they were reveal-
ing pieces of a grand cosmological picture spanning 
hundreds of miles and thousands of years.

 “Our findings provide a window into what Native 
American societies were like beginning more than 
6,000 years ago,” Simek says. “They tell us that the pre-
historic peoples around the Cumberland Plateau used 
the rather distinctive upland environment to map their 
conceptual universe onto the natural world in which 
they lived.”

But who exactly were the artists? The people of that 
era inhabited the fertile valleys along the Tennessee 
and Cumberland Rivers. The rugged terrain of the 
2,000-foot high plateau was not the ideal place to 
settle. It is believed that representatives from these 
ancient cultures were sent on pilgrimages to map the 
cosmological divisions of their universe onto the physi-
cal landscape—a process related to the way modern 
civilizations build churches to practice religion and pre-
serve religious iconography.

A World of Tiers
From previous ethnographic and religious studies 
research, Simek knew people in this period believed in 
a layered universe. “The things being displayed on the 
higher sites were associated with a concept of an upper 
world, and the art in caves reflected a lower world,” he 
says. “The topology of the plateau was a perfect place 
for the depictions which fit into the bigger cultural pic-
ture of prehistoric religious beliefs.”

“Upper world” images included notions like celes-
tial bodies and weather forces personified by mythic 
characters that exerted their influence on the physical 
environment. These are mostly found in elevated sites 
exposed to the sun and stars.

The “middle world” art featured representations of the 
natural world such as secular images of people, plants, 
and animals located in both open-air and cave sites.

The “lower world,” characterized by darkness and 
danger, was associated with death, transformation, 
and renewal. These illustrations, predominantly 
found in caves, included otherworldly characters like 

Open air rock art pictographs in Alabama, 
ca. 1200 AD, depict circles, lines, and 
human forms produced using red iron 
oxide pigments.
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PICTOGRAPH: An image painted onto rock. 
These drawings are produced with a substance 
(like paint) that is applied to a wall. Chemical 
analysis shows the paint recipe is fairly simple 
and consistent.

MUD GLYPH: A special form that takes 
advantage of naturally occurring mud inside 
caves. These are prevalent along mud banks of 
ancient cave streams or the muddy coating on 
the inside of a cave produced by condensation 
corrosion. Images were traced into the plastic 
mud with cutting tools or sometimes fingers. 

supernatural serpents and dogs that accompanied 
dead humans on the path of souls. Another recurring 
theme was people morphing into animals.

“Transformation is fundamental to the imagery,” 
Simek says. “This layered universe was a stage for 
a variety of actors that included heroes, monsters, 
and creatures such as birds and fish that could cross 
between the levels.”

However, the most common images are geomet-
ric shape forms such as squiggly lines or boxes with 
concentric circles. This is likely the result of the art-
ists working in a trance or dream state. Psychological 
studies show that geometric shapes are often the first 
images seen in a trance state.

“We believe the images were created by priests,” 
Simek says. “Priests were meant to transcend worlds, 
and induced trances could have helped them depict 
themselves doing this.”

Perpetual Pigments
The research also indicates that color symbolism was 
an important aspect of how these people expressed 
religious beliefs. Almost all upper-world sites were 
painted in red and almost all lower-world sites were 
painted in black.

“Red was life, the sunrise, the east, a life force,” 
Simek says. “Black was the opposite. It was the color 
of death, the west, the sunset, where souls go after a 
person dies.”

Although opposites, the colors were connected. 
“The soul travels through the underworld through the 
path of souls toward the west, through the darkness 
until it reaches the Milky Way, where the souls become 
stars,” he says. “The Native Americans were not like 
us in how we look at the world. We think time is linear. 
They see it as cyclical. We see an end. They don’t.”

Like the ancient pilgrimages, Simek’s research is 
ongoing. About once a month he dons all-terrain 
hiking boots, a headlamp, and rappelling gear and 
begins another journey into the darkness of a new 
cave. Above ground, he can be found investigating 
the origin of the paint used in pictographs and writ-
ing a book about his experiences.

By preserving these ancient drawings and etchings, 
Simek sees an opportunity for contemporary society 
to learn a valuable lesson. “The ancient inhabitants of 
Tennessee recognized how vital and important the 
entire landscape was. They formalized this view in 
their religion and made it humanity’s job to steward 
the world responsibly.”

No one knows what the next 800 years has in 
store for the planet or which vestiges of our civi-
lization will remain intact. But just as in the past, 
our ability to maintain a healthy environment will 
undoubtedly play a key role in our future.

PETROGLYPH: An image engraved or sculpted 
into rock. Creating these pieces required 
foresight, planning, and hard stone tools to chip 
away at the limestone and sandstone canvases.

ELEMENTS OF EXPRESSION
The three most common types of artwork used to 
decorate the landscape:
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SHARING FOR 
SUCCESS

By Emma Macmillan

Not long ago, experts from 
a variety of fields—management, psychology, 
sociology, and anthropology—spent two days 
in a room talking about culture. After a few 
hours with little progress and much frustration, 
someone suggested that everyone in the group 
define what culture means to them. It didn’t take 
long before they realized every single person 
had a different interpretation.

In order to move forward, they decided to 
take a step back and create a working definition 
of culture to avoid further conflicting discus-
sions. “We were using the same word, but think-
ing about a very different concept,” says Joan 
Rentsch, professor of communication studies 
and director of UT’s Integrative Organizational 
Research Laboratory.

Rentsch’s research focuses on the intrica-
cies of group communication. She specializes in 
helping teams of people with different expertise 
solve complex problems.

“Research shows that when people work 
together to solve a problem, they tend to talk 
about information they hold in common but 
disregard the unique information they hold,” 
Rentsch says. “This bias puts a decision-making 
team at a disadvantage, because the team is not 
capitalizing on all of its available knowledge.”

Consider a team of consultants hired to make 
recommendations for constructing a building. 
The materials expert suggests the structure 

Full disclosure leads 
to better results in 
group interactions.

should be made of brick because of its durabil-
ity, while the financial expert proposes wood 
to satisfy the client’s financial constraints. By 
explaining their reasoning, team members 
point out how different pieces of information fit 
together. Based on new knowledge, a decision 
is made to build two sides with brick and two 
sides with wood.

“In this scenario, experts successfully con-
veyed their unique knowledge, which made for 
a creative solution,” Rentsch explains. “If either 
expert had failed to communicate his or her 
expertise clearly, the team likely would have 
failed to find a solution to the problem.”

Although Rentsch’s research is primarily 
aimed at the workplace, it’s applicable to just 
about any team tasked with making complex 
decisions. “Ideally, team members should pull 
knowledge, expertise, and relevant information 
together to be able to make an informed deci-
sion,” Rentsch says.

Often faced with life-or-death situations, mili-
tary personnel need to be able to make quick 
and well-formed decisions in the field. To help 
improve these skills, Rentsch and her research 
colleagues used a complex realistic task devel-
oped by the US Navy to extract valuable infor-
mation from team members and use expert 
knowledge to arrive at a solution.

The simulated task, conceived with the help 
of Navy SEALs, involved rescuing stranded 
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SHARING FOR 
SUCCESS

workers on an island. Each team consisted of 
three UT students in different rooms commu-
nicating virtually, similar to an online chat. To 
manage expertise, Rentsch gave each team 
member a packet of unique information. One 
individual knew about the island’s environment, 
one knew about available assets, and the other 
had intelligence on the workers and the island. 
All team members knew the location and time-
frame for completing the rescue and were given 
an hour to solve the problem.

“If we left them to their own devices, we 
would have likely found what past research-
ers have found,” Rentsch says. “They would 
have discussed commonly held information 
at the expense of discussing uniquely held 
information.”

However, the experiment provided some 
of the student teams additional training in 
“schema-enriched communication” prior to 
the task. Participants were given a practice 
assignment to demonstrate effective ways to 
communicate. Speakers were instructed to 
explain the relevance of information and to con-
nect their unique knowledge to other available 
information.

Rentsch emphasizes that communication is 
a two-way street. Information senders need to 
articulate a connection, but if that connection 
isn’t understood, it is the receiver’s responsibility 
to draw out that information.

The simulated task, conceived 
with the help of Navy SEALs, 
involved rescuing stranded 

workers on an island.

“In addition to sharing information, team mem-
bers had to convey and incorporate knowledge 
with what they already knew,” Rentsch says.

To measure how well expertise was commu-
nicated, each participant was tested on knowl-
edge that only other team members had at the 
beginning of the experiment. For example, could 
team members who were not given information 
about available assets successfully answer ques-
tions about assets?

Teams were also evaluated on how well they 
understood the problem and whether they shared 
enough information to arrive at an optimal solution.

As expected, Rentsch found that teams 
whose members received extra communica-
tion training built more team knowledge and 
were better able to understand and use shared 
information. In those cases, the solution was also 
higher in quality.

The next time your team is struggling for an 
answer, don’t leave vital information untapped. 
Everyone—from Navy SEALs to engineers, doc-
tors, bankers, or lawyers—will benefit from shar-
ing their expertise.
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POWER 
The sharp-dressed man 
of the future might 
wear clothes that 
generate electricity.
By Cindy Moffett

SUIT  
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Imagine a fabric that could efficiently 
convert light into energy. Clad in our own 
lightweight, low-cost power plants, we could 
wear our own energy supply and never again 
worry about dead cell phone batteries.

Or consider the convenience of solar cloth 
for disaster relief operations in remote areas, 
where transporting the fuel needed to power 
heavy machinery is very expensive. Simply 
unrolling a solar-fiber blanket could capture 
enough energy from sunlight.

Science fiction? Pipe dream? No, it’s the 
brainchild of Ramki Kalyanaraman, associ-
ate professor in the Department of Materials 
Science and Engineering (MSE) and the 
Department of Chemical and Biomolecular 
Engineering. “This technology would make 
individuals more energy-independent and 
make possible other light-energy-harvesting 
products such as carpets, curtains, tents, and 
even textile-based solar farms,” he says.

In 2008, Kalyanaraman teamed with Gerd 
Duscher, an MSE associate professor who 
specializes in atomic and electronic structures, 
to improve the efficiency of silicon solar cells. 
“We realized that one of the fundamental 
challenges in this field is that the technology 
is based on planar devices, which means the 
solar cells are laid out on a flat surface. And 
light generally doesn’t get trapped very easily 
in a planar device,” Kalyanaraman says. 

In fact, most solar panels convert sunlight 
to energy with an efficiency of only 12 to 18 
percent. So the duo started thinking about 
how to improve those numbers.

Because fiber easily traps light, they won-
dered if they could make a solar cell in a hollow 
fiber. If so, the tubular solar cells would collect 
light from three dimensions rather than two, 
potentially giving them higher efficiencies.

After gathering support for their concept 
from a geoscientist, an optics expert, and a 
high-school teacher who had worked with 
hollow fibers, “the last piece of the puzzle was 
how to make these polymers of the diameter 
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Coating their tubular cell design with a 
metal, however, would reflect light, whereas 
solar cells must absorb light to create elec-
tricity. After a good bit of design work, the 
team concluded that they should either use a 
transparent conducting oxide or a metal that 
only partly coats the tube.

“The fundamental challenge is to make 
the solar cell materials with quality that gives 
good performance,” Kalyanaraman says.

Several graduate students are integral 
to the search for the best materials and 
design for the solar fiber. Funded by UT’s 
Sustainable Energy and Education Research 
Center, Abhinav Malasi is researching plas-
mons—nanoparticles that scatter light effi-
ciently. Tyler Smith is building a scaled-up 
prototype solar cell and Humaira Taz is 
investigating thin film techniques, which are 
crucial to depositing conducting materials 
into the threadlike tubes. They will use com-

and material that we want,” Kalyanaraman 
says. They consulted MSE professor Gajanan 
Bhat, who confirmed it would be possible 
to make hollow fibers of various materials, 
transparencies, and mechanical properties.

Once the team was in place, they began 
to figure out how to make the material and 
get electrons out of it. Their design for an 
ultra-light, high-efficiency solar fiber calls for 
creating inorganic solar cells inside hollow 
polymer fibers 1 to 10 meters long and only 
50 to 100 microns in diameter. These fibers 
would be as small as the threads woven into 
a dress shirt.

“The basic principle of a solar cell,” 
Kalyanaraman says, “is that light strikes mate-
rials, creating positive and negative charges. 
In order to transport the energy, you need 
a good conductor such as copper or alumi-
num. We would like to use such materials 
because they are abundant and economical.”
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putational modeling to assess how well vari-
ous metals trap light, how much current is 
generated, and how well it is transmitted.

“Since we are starting from scratch, we 
are learning to do the deposition on planar 
devices, figuring out how good the devices 
are, learning from that, and then transfer-
ring our knowledge into the fiber concept,” 
Kalyanaraman says. At a larger level, they have 
already made a successful device in a straw. 

Duscher, Kalyanaraman, and their part-
ners have created a startup company 
called Sunjoule Materials Inc. With support 
from a venture capitalist, Sunjoule has filed 
for a patent to protect the concept while 
research continues.

In September 2013 the group’s hollow-
fiber solar cell concept won an honorable 
mention as well as a “most popular” nod, 
ranking twentieth out of 709 entries in 
NASA Tech Brief’s Create the Future design 

contest. The competition was created in 
2002 to help stimulate and reward engineer-
ing design innovation.

Kalyanaraman hopes to have a working 
prototype by the end of 2014, and speculates 
actual devices could be on the market in five 
to ten years. He believes this project may only 
be the beginning for solar fiber. 

“There are two other things that I have 
in mind,” he muses. “One is to also have a 
battery inside the fiber, so you have a solar 
cell and a battery. And eventually, it would 
be great to have a way to transport water. 
So then in these hollow fibers we could get 
energy from the sunlight, store it, and also 
transport water.”

By providing all three needs, the fibers 
would become a fairly complete life sup-
port system. In a world of rapidly diminishing 
resources, solar fibers may one day weave the 
cloth that keeps us alive.
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Another potential consumer application 
for solar fiber technology is a sailcloth 

that provides electricity.
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A Model of Efficiency

New software 
tools speed up the 
development of wind 
turbine blades.

By David Brill

Standing at the base of an operating wind turbine, 
most of us would be awestruck by its immensity, loom-
ing nearly 400 feet above with its 150-foot blades 
rotating slowly in the breeze. But to Kivanc Ekici, this 
behemoth represents a towering opportunity for 
improvement.

Ekici, an assistant professor in UT’s Department of 
Mechanical, Aerospace, and Biomedical Engineering, is 
intent on making turbines less prone to failure and capable 
of wringing ever more energy from the wind. He believes 
new designs for turbine blades hold the key to those gains.

Turbine blades—a composite of fiberglass, carbon 
fiber, and epoxy resin—are sculpted, much like the wings 
of an aircraft, to create lift, which causes the rotor to 
spin as the wind nudges the blades. Viewed from the 
distance of a mile or two, a gently revolving turbine may 
appear to be the picture of serenity and calm.

But the wind itself is a turbulent swirl of eddies that are 
constantly in flux, as is the direction of the wind, which 
forces the turbine to constantly yaw from side to side 
to face windward. Winds near the ground are roiled by 
friction with the earth’s surface, while those higher aloft 
tend to be less chaotic, which subjects turbine blades 
to varying forces depending on their point in rotation. 
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representing the turbine blade. These techniques 
can be highly accurate in evaluating the effects of 
design changes on blade performance, but they 
also come at “extremely high computational costs,” 
according to Ekici.

For instance, using a time-accurate CFD tech-
nique to model the effects of structural fatigue on a 
blade over two months of operation might take two 
months of processing time, making the technique 
impractical for most applications.

To avoid this dilemma, Ekici is developing a new 
suite of software tools that may result in a 10- to 
100-fold reduction in the time required to optimize 
blade design. Instead of solving the equations that 
model the fluid flow in the time domain, Ekici’s 
tools focus on solution techniques in the frequency 
domain, allowing measurement over much larger 
time increments. “If we’re considering some kind of 
vibration of the blade, the frequency would corre-
spond to that of the vibration,” Ekici explains.

Data produced by these calculations will lead to 
better blade designs at a fraction of the computa-
tional time.

Stretching the Limits
Ekici’s advancements will not only bolster turbine 
durability and reliability, but they’ll also improve effi-
ciency, as blades and turbine structures continue to 
grow in scale and operate at higher wind speeds.

Modern turbines are relatively efficient, extract-
ing about 47 percent of the energy carried by the 

Manufacturers are 
steadily increas-
ing the size of 
their turbines. The 
world’s largest 
currently stands 
720 feet tall with 
260-foot blades.

These combined forces act in particular on the tur-
bine blades, which bend, twist, and vibrate under 
the wind’s assault. These unwanted motions can put 
undue stress on the blades and can cause them to fail.

A wind turbine idled by a blade failure can 
quickly become a $3- to $4-million white elephant. 
Cumulative annual losses across the nation’s entire 
wind-power network due to unplanned shutdowns 
measure in the billions of watts.

“In theory, wind turbines are designed to oper-
ate for years without much upkeep,” Ekici says. “But 
unplanned maintenance and unscheduled shut-
downs remain significant problems.” 

Processing Improvements
Before the dawn of the computer age, Ekici’s efforts 
would have relied on a slow, iterative march toward 
optimization based on a wind tunnel, construction 
of prototypes, and a time-consuming process of trial 
and error to assess the effects of fluid flow—yes, air 
is a fluid—over the blades.

Today’s high-speed computers have dramati-
cally eased the design process through a discipline 
known as CFD, or computational fluid dynamics. 
CFD allows Ekici and other engineers to create 
virtual blades that display aerodynamic proper-
ties, chiefly lift and drag, and that also vibrate and 
deform as the wind flows around them. Traditional 
CFD techniques calculate, in tiny time increments, 
aerodynamic effects of wind turbulence at thou-
sands of test points on the computerized grid 
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The Modern Wind Turbine
In size, design, and power-producing capacity, 
the modern wind turbine bears only the vaguest 
resemblance to its early and iconic forerunners, which 
dotted the sixteenth-century Dutch countryside.

Most utility-scale turbines cost between $3 and $4 
million to install and have a peak output of 1.5 to 2 
megawatts (MW). 

Though turbines vary in size, a typical 2 MW model 
boasts 140-foot blades attached to a 260-foot tower. 
Most large turbines are capable of operating at 
varying wind speeds and are designed to shut down 
when wind gusts are strong enough to cause damage. 
A yaw drive keeps the turbine facing into the wind, 
and the blades turn a low-speed shaft that enters 
a gearbox, which increases RPM and feeds into a 
generator that relays electricity directly into the grid.

V
A

LA
R

D
 L

P

C
H

U
C

K
 C

O
K

E
R

E N E R G Y  F O R  O U R  W O R L D      E N E R G Y  F O R  O U R  W O R L D            

wind, but they fall short of the theoretical top 
-end efficiency of about 59 percent, a threshold 
established by German physicist Albert Betz. The 
strategy to reduce that 12 percent efficiency gap 
consists of increasing some other numbers.

As the diameter of wind turbine blades—
known collectively as blade sweep—doubles, 
available energy increases by a factor of eight. 
Intent on capitalizing on that energy boost, man-
ufacturers are steadily increasing the size of their 
turbines. The world’s largest currently stands 720 
feet tall with 260-foot blades.

Most modern turbines are designed to shut 
down at wind speeds in excess of 55 miles an 
hour. Turbines capable of operating in higher 
wind speeds promise significant gains in effi-
ciency. But as turbine size and operational wind 
speeds increase, so do the aerodynamic forces 
that bluster the blades. Designs produced by 
Ekici’s computational tools will lead to configura-
tions better able to withstand those forces.

Ekici’s computer-based work may occupy 
him miles from the nearest operational wind tur-
bines—TVA’s eighteen units on Buffalo Mountain 
near Oak Ridge, Tennessee. Nevertheless, the 
imprint of his research will likely be manifest in 
the future silhouettes of enormous rotor blades 
that, one sweep at a time, will power our homes 
and propel our nation toward increased reliance 
on an energy resource that’s clean, renewable, 
and affordable.



Experimental 
Education

By Amanda Womac

Finding solutions to complex energy problems such as storage, sus-
tainability, and the impacts of climate change is vital to the survival of our 
planet. But because these challenges are affected by so many different fac-
tors, a multifaceted approach is required to facilitate new discoveries.

This is why the unique doctorate in energy science and engineering 
degree administered by UT’s Bredesen Center for Interdisciplinary Research 
and Graduate Education was established.

“Degrees at universities are primarily disciplinary, but the world around 
us is becoming more and more interdisciplinary,” says Lee Riedinger, profes-
sor of physics and director of the Bredesen Center. “The question we have in 
higher education is ‘Do disciplinary degrees fill the bill entirely?’ We think the 
energy arena is one case where maybe it does not.”

The Bredesen Center is named for former Tennessee governor Phil 
Bredesen in recognition of his leadership in education and economic devel-
opment for the state. One of his initiatives was to create a joint doctoral 
program to help grow the already fruitful partnership between UT and Oak 
Ridge National Laboratory.

“The state legislature gave us a one-time grant of $6.2 million to kick-start 
the ESE program. We put a lot of that money into recruiting and providing 
good fellowships so we could recruit the best and brightest from across the 
country,” Riedinger says. 

Once accepted, students partner with a professor or researcher in their 
field of interest to pursue their objectives while contributing to the efforts of 
ORNL and UT.

In addition to their primary research focus area, students are required to 
take an introductory course on energy science and technology and a semi-
nar course that delves into other areas of the ESE program. An entrepreneur-
ial track and a policy track help broaden the curriculum by featuring courses 
on entrepreneurship; leadership and management; and political, social, and 
ethical issues related to energy.

In addition to research, Bredesen Center students, faculty, and administra-
tion are involved in developing Knoxville’s green economy. They work with 
entrepreneurs to get people together and exchange ideas about solving 
energy issues with the hope of forming local industry partnerships.

The graduates of this pioneering program will have the knowledge, 
tools, and perspective to become the next generation of leaders in 
energy science and engineering. The big ideas they cultivate have the 
potential to change the world.
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A first-of-its-kind 
graduate program 
is pushing beyond 
the boundaries of 
a single discipline.
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From Student to CEO
As a student enrolled in the entrepreneurial track, Beth Papanek 
experienced first-hand the benefits of the program’s interdisciplin-
ary nature. Her research involves the use of microorganisms to pro-
duce biofuels. After learning how to build a business plan around a 
piece of intellectual property from ORNL’s storehouse, she attended 
Start-Up Day in Knoxville, where she pitched her plan for a new 
company to a roomful of entrepreneurs with money to spend.

According to Papanek, people in the audience sent texts immedi-
ately saying they would back her. Even though the technology was 
not quite ready for investment, the experience was invaluable.

Unfrozen
The Arctic is warming twice as fast 
as the rest of the planet, and Mallory 
Ladd wants to understand the envi-
ronmental repercussions of this trend. 
As a member of the Next Generation 
Ecosystem Experiments project at 
ORNL, she is studying how nitrogen 
availability affects biogeochemical 
processes associated with greenhouse 
gas emissions from warming perma-
frost soils.

As Arctic temperatures increase, 
soil microbes begin to decompose the 
previously frozen carbon-rich organic 
matter, which may release massive 
amounts of carbon dioxide and meth-
ane into the atmosphere. Ladd’s objec-
tive is to improve global climate model 
predictions by combining lab and field 
studies of complex ecosystem pro-
cesses with computer simulations.
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The Next Big Idea
When it comes to technol-
ogy, everyone is looking 
for the next big thing, and 
ORNL is no exception. 
So when Andrew Lepore 
learned about the lab’s Next 
Big Idea competition, he 
jumped at the chance to get 
his research—a revolutionary 
catalyst technology capable 
of converting biomass into 
bio-oil—in front of the lab’s 
leadership team.

That decision paid off to 
the tune of $50,000 when 
judges selected his idea as 
one of the most promis-
ing. Lepore, who is on track 
to receive his doctorate 
in 2016, bested seventeen 
more seasoned researchers 
to win the prestigious prize.



Our ideas
 keep the power flowing.

The University of Tennessee is a leader in 
smart grid technology and research. By 
monitoring the nation’s power grid, UT faculty 
and students are creating a more reliable and 
secure system that better integrates renewable 
energy sources. Learn about more big ideas at 
utk.edu/research.
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The concept of two men or two women in a relation-
ship has been known to raise a few eyebrows. Some 
religions deem homosexuality sinful and wrong. 
Conservative politicians clamor about negative impacts 
on traditional families and society. But for UT evolution-
ary biologist Sergey Gavrilets, homosexuality poses a 
completely different set of questions.

The persistence of same-sex coupling seemingly 
contradicts one of the fundamental notions of evolu-
tion, which states that biological characteristics not 
beneficial to the survival of the species should disap-
pear over time. Theoretically, the trait should dead-end 
of its own accord because homosexual couples cannot 
produce biological offspring.

Gavrilets, an associate director of the National 
Institute for Mathematical and Biological Synthesis, and 
two colleagues recently addressed this evolutionary par-
adox in a paper that provides a giant step toward under-
standing the biological basis of homosexuality.

Published in the Quarterly Review of Biology, the 
study focused on epi-genetics, a process that causes 
some genes to have temporary modifications known as 
epi-marks.

Like a film director instructing an actor to emphasize 
certain words, epi-marks are biochemical factors that 
determine how a gene’s embedded characteristics are 
expressed. Even though the script is the same, the direc-
tor’s input can create dramatic differences.

In the context of homosexuality, the researchers 
surmise that the way epi-marks regulate a developing 
fetus’s sensitivity to testosterone during its initial growth 
could be the trigger. 

The study claims that epi-marks may regulate the 
testosterone receptors critical to proper fetal develop-
ment. In females, they can shield the fetus from high 
testosterone levels by decreasing the receptor’s sensi-

The Biology 
of Same-Sex 

Attraction
A mathematical search for 

the biological origins of 
homosexuality.

By Bill Dockery

tivity to the hormone. In males, they can stimulate the 
receptors when testosterone levels are low.

In most cases, epi-marks are “erased” as the fetus 
grows, but sometimes they persist and are passed 
on to the next generation. When this happens, the 
epi-marks active during a father’s development could 
cause his daughters to be overly sensitive to testoster-
one. Likewise, a mother’s epi-marks may manifest as a 
lack of testosterone sensitivity in her sons. 

This means homosexual tendency in females is a 
product of the father, and that of males is a product of 
the mother. It may also explain the tendency of homo-
sexuality to run in families.

To help support their hypothesis, the team devel-
oped a mathematical model to demonstrate how 
these epi-marks can spread throughout the popula-
tion. Although the model suggests homosexuality 
can be inheritable, it does not require the existence 
of a “gay gene” that some have theorized about but 
failed to find. Without a recessive gene to be phased 
out over time, the evolutionary conundrum sur-
rounding the endurance of homosexuality may be a 
moot point.

Gavrilets’s work, which is supported by the National 
Science Foundation, may provide new ammunition 
to the pop-culture drive to find a biological origin for 
same-sex attraction. The article sparked consider-
able coverage in both scientific and popular media. 
Publications as diverse as Time magazine, U.S. News & 
World Report, Popular Science, Cosmos, and the New 
York Daily News reported the findings.

The major focus of Gavrilets’s ongoing research is 
on human origins and social evolution. “It is extremely 
exciting and also very rewarding to work in these areas, 
because it attracts the interests not only of scientists 
but also of the general public.” he says.



MOVING
By Brooks Clark

EXPERIENCE
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A complex mix of intangibles attracts travelers to African cultures.

Countless slaves passed 
through the “Door of No 

Return” to board ships 
headed for the Americas. 
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The idea of making a pilgrimage to an African 
homeland was planted in American popular culture 
in the late 1970s by Alex Haley’s novel Roots and sub-
sequent TV miniseries. After tracing his lineage back 
to the West African nation of Gambia, Haley journeys 
to the village of his ancestors. Upon his arrival, he 
is greeted as a brother and experiences the elation 
of feeling that he has found where he came from. 
The concept of “roots tourism” suddenly became 
mainstream.
 In 2005, Michelle Commander toured Ghana as 
a first-year doctoral student. At the time, she was 
researching transnational feminism. But during her 
trip she noticed quite a few American blacks making 
a similar pilgrimage. She was surprised to learn how 
many American tourists had expatriated to African 
countries—a number estimated anywhere from 1,000 
to 5,000 in Ghana alone.
 Now an assistant professor of English and Africana 
studies at UT, Commander experienced her own emo-
tional response to the visit. “It’s hard to put into words,” 
she says. “Part of my reaction was based on the fact 
that I grew up in South Carolina and I suddenly real-
ized that I did not learn a lot about slavery. The way 
it all comes to life there helped me better understand 
the Middle Passage and what the slaves endured.”
 Even if her ancestors did not come from Ghana, 
she was still moved by observing this free black nation. 
“I felt a lot of confusion, but then something spiritual. 
Of course, when you’re a heritage tourist, it’s very 
romantic. But it inspired me to do serious research into 
why people seek out the roots tourism experience,” 
Commander says.

 In her upcoming book, Afro-Atlantic Speculation: 
Flight, Mythmaking, and Imagined Africas, Commander 
delves into the complex motivations and unexpected 
revelations of roots tourism. 
 Along with her research in Ghana, Commander 
analyzes the search for authentic African experiences 
in other locales, notably Oyotunji, South Carolina, 
which was founded in 1970 as a re-creation of a 
Yoruba village. She also studies the state of Bahia in 
Brazil, where the roots tourism industry claims count-
less vestiges of African culture were retained during 
and after slavery, unlike in the US, Caribbean, or other 
parts of Brazil. 
 “For many, it’s a search for the beginning,” Com-
mander says, “for a deeper connection to the world and 
to one’s ancestors. Because the ancestors did not have 
a choice in this thing, there’s a feeling that if they could 
only get back to Africa there would be some sort of 
identity completion. Slavery left a cultural gap, and many 
roots tourists want to figure out who they would have 
been if their ancestors had remained in, say, Ghana or 
Nigeria. What they experience is spiritual in nature.”
 Evelyn Smith (not her real name), a retired travel 
consultant and one of the study’s subjects, told 
Commander about her initial visit to Ghana and her 
eventual decision to move there. 
 Like many roots tourists, Smith visited the Cape 
Coast and Elmina Castles, where for hundreds of years 
slave ships embarked through the infamous Middle 
Passage to the Americas. The castle tour includes the 
“Door of No Return,” through which countless shackled 
souls walked, and the horrific dungeon where future 
slaves were held for weeks or months.

By Brooks Clark
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A complex mix of intangibles attracts travelers to African cultures.

Michelle Commander 
ponders her own heritage 
from atop the rampart of 

Cape Coast Castle.
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Roots tourists are often 
intoxicated by the unique 

sights and sounds upon 
their arrival in Ghana.

As Smith walked into the dungeon, she collapsed to the 
floor, sobbing. She described those moments as feeling 
like she was surrounded and touched. “She said it was 
like her foremothers, who had been held there as chat-
tel, were comforting her, telling her it was going to be 
OK,” Commander says. “She had that strong sense of 
connection. She felt it was a moment that told her that 
she should move to Africa.”
 For many roots tourists, stepping foot in Ghana for 
the first time can be what Commander refers to as an 
“attack on the senses.” There is a sea of black faces, col-
orful garb, lots of different languages, and some oppres-
sive heat. “But the major sensory impression is the 
evidence of the ancestors,” Commander says. “A tourist 
can go to the museums or the beach, but the ultimate 
experience for them is to see the dungeon, the chains, 
and the hard physical evidence of the way it was.” 
 Smith’s moment in the dungeon and her follow-
ing experiences eventually led her to leave the US and 
move to Ghana. “Her elderly mother was very upset 
with her,” Commander says. “She told me, ‘The pull of 
the motherland is much greater than the more short-
term biological tie to the mother.’ She left behind a job, 
a house, and a lot of loved ones. But something about 
living in Ghana gave her a greater sense of freedom.”

 Commander’s research reveals a complex process 
for tourists like Smith who choose to transition from “I 
want to go there” to “I want to live there.” 
 “Ghanaians greet tourists with the words ‘brother’ 
and ‘sister’ in a way that resonates with black 
Americans,” Commander says. “That’s the tourist 
experience.”
 On another level, some claim a deeper sense of 
belonging. “It’s a feeling of being one of the crowd, 
rather than someone who is sticking out or is threat-
ening in some way. They feel they are a part of the 
place and not someone who is looked down upon,” 
Commander says.
 Though the feeling of belonging may be imagined, 
it is nonetheless part of the experience. Eventually, cul-
tural realities catch up with some who decide to stay. 
As one expatriate told Commander, “When I came here, 
everyone was like ‘Akwaaba, sister’ (a word of welcome 
in the Twi language). Now that I live here, they don’t 
treat me as one of them.” 
 Still, the crux of Commander’s research reveals the raw 
power of the roots tourism experience. As one woman, an 
attorney with a husband in corporate America, said about 
her reasons for moving to Ghana: “It felt like a place where 
nothing could be ripped out from under me.”

 



Cats,    cats, and more cats! But we’re not talking 
about the fluffy darlings of the Internet. 

We are referring to feral cats like the ones you might find 
eating from a dumpster behind a local restaurant.

Feral cats are descendants of domestic cats, but 
they’re wild and not used to human contact. They live 
in colonies and tend to roam freely. Some consider 
the presence of feral cats a nuisance, claiming they 
can lead to declines in wildlife populations and spread 
infectious diseases to people and other animals. Others 
devote significant time and resources to the welfare of 
these untamed felines.

Many communities, including Knox County, Tennessee, 
are struggling to find better ways to control growing 
populations of feral cats. One controversial program 
being implemented by some municipalities is known 
as Trap-Neuter-Return (TNR). Sometimes described as 
humane care, TNR is an alternative to cats being trapped, 
taken to animal shelters, and euthanized. Instead, the cats 
are neutered and returned to their colony.

There are still many questions surrounding the effec-
tiveness of TNR programs, but a recent collaborative UT 
research project may help provide some answers. The 
study represents the combined efforts of the National 
Institute for Mathematical and Biological Synthesis 
(NIMBioS), the College of Veterinary Medicine, and 
Young-Williams Animal Center, the public animal shelter 
for Knox County.

In the summer of 2011, NIMBioS assigned an inter-
disciplinary team of undergraduate and graduate stu-
dents to investigate. One of those undergraduates was 

Doing the Math
An undergraduate investigates a solution to growing feral cat populations.

By Angie Vicars

Haslam Scholar Lindsay Lee, who was named a Rhodes 
Scholar in 2013 thanks in part to the mathematical mod-
eling research she conducted during the project.

Lee and her fellow team members developed a 
method to predict the results of using a TNR model to 
stabilize or reduce selected feral cat populations in Knox 
County. The five-year study focuses on colonies with a 
human overseer who makes sure the cats are fed and 
neutered. 

“I remember when we got our first results being so 
surprised that they were congruent with results in the 
[comparable research] literature,” Lee says. “The papers 
we found said a 60 to 70 percent spay rate would 
be needed to create a population decrease, which is 
around what we got from our model.”

The team’s research indicated that neutering cats 
seasonally would help reduce the total number of 
operations needed and stabilize population growth. The 
findings also suggested that using TNR for adult female 
cats in December and January—the time before mating 
season—might further decrease the feral cat population 
in highly populated colony areas. 

Knowledge gained from this ongoing study could 
impact the efforts of Young-Williams, which currently 
performs spaying and neutering operations on site and 
with a mobile shuttle. 

The researchers will continue data collection on Knox 
County’s feral cat populations and are working on a 
paper to submit for publication. Whether the findings 
will compel Knox County to sanction a TNR program 
remains to be seen.

33



SPRING/SUMMER  201434

Planning a
Positive Life



D
O

N
N

IE
 N

U
N

E
LY

35

Planning a
Appalachia’s geography, poverty, 
and culture conspire to put HIV 
patients in jeopardy.

It’s not hard to find a quiet place to live out your life in the South. 
Stretches of farmland and tree-blotted mountains offer plenty of 
peace and isolation. But sometimes a side effect of seclusion is 
silence, and  it may shock many to learn that 45 percent of the 
country’s new AIDS diagnoses occur in the South.

“This area has a lot of responsibility for the people who are newly 
diagnosed. It also accounts for the majority of deaths by HIV,” says 
Sadie Hutson, associate professor in UT’s College of Nursing.

By Katie Elyce JonesPositive Life
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gamble paid off with a grant for more than $420,000 
from the National Institute of Nursing Research.

Work began with a pilot study in 2013. Researchers 
interviewed nine patients in the region living with HIV/
AIDS at all stages of the disease. These preliminary efforts 
helped establish the strategy for conducting the forty 
interviews and 300 surveys planned for the main study.

“We’re recruiting patients at all stages of illness with the 
rationale that you shouldn’t wait until death is imminent 
to be planning for end-of-life care,” Hutson says. “The idea 
is to get people to plan early and outline their wishes—
having a good death is part of having a good life.”

Interviews with twenty Tennessee and twenty 
Alabama patients will gather qualitative information 
about their physical, psychological, and legal needs, 
including their logistical access to health care; their 
spiritual, religious, and ethical beliefs; and how they per-
ceive their diagnosis is received in Appalachian culture.

Based on the pilot study interviews, Hutson believes 
the stigma associated with HIV/AIDS, as well as the 
unique cultural roles of religion and family in rural 
Appalachia, influences how patients seek and respond 
to available health care services.

“I would contend that one of the reasons we have 
higher mortality [from AIDS] in the South is due to 
stigma,” Hutson says. “There is a real fear to get tested. 
I had one patient who said they’d rather be known as 
a ‘meth head’ than a patient with HIV.” Once infected, 
some people even refrain from telling their own fami-
lies about the diagnosis.

For patients seeking care, options may be limited 
based on what services they can afford. “Appalachia 
is full of the working poor—people who have two 
or three jobs and make too much money to qualify 
for TennCare, but can’t afford to pay out of pocket,” 
Hutson says.

While patients living in urban areas may also face 
the stresses of stigma and poverty, they are not often 
asked to travel long distances over mountainous ter-
rain or down country roads to receive affordable health 
care services. 

According to a recent Appalachian Regional 
Commission report, 176 out of 420 counties in 
Appalachia ranked below the fortieth percentile in 
health care cost, coverage, and access.

To quantify what they learn from patient inter-
views, the research team will adapt an existing end-
of-life care survey known as the Lyon Advanced Care 
Planning Survey to the unique concerns of HIV/AIDS 
patients in Appalachia. It will measure patient prefer-
ences and service needs.

The data will then be integrated into a Geographic 
Information Systems approach to compare the avail-

That’s why Hutson and research colleagues at 
UT and the University of Alabama are studying how 
patients living with HIV/AIDS in one of the poorest, 
most rural areas of the South—Appalachian Tennessee 
and Alabama—are preparing for the end of their lives.

Due to decades of research and advancements in 
HIV therapeutic care, death by HIV is often no longer 
a direct result of the disease itself. Because the virus 
compromises the immune system, many patients die 
from heart disease, cancer, and other chronic illnesses 
before HIV develops into AIDS.

Hutson, who has dedicated much of her research 
career to oncology, was familiar with the end-of-life 
needs of cancer patients and the general population. 
So when the National Institutes of Heath issued a 
call for proposals focused on end-of-life care for HIV/
AIDS patients in urban areas, her team took a risk and 
instead submitted a proposal to investigate the iso-
lated hills of East Tennessee and Northern Alabama.

“I thought, if they’re calling on people to do this 
research in large urban areas, we certainly don’t know 
what this looks like in rural areas,” Hutson says. The 

Poverty rates from 2007 to 2011 in Appalachian 
Tennessee and Alabama (shown above in 
orange) exceeded the US average at rates of 
122 percent and 114 percent, respectively. 
Source: Appalachian Regional Commission
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While patients living in 
urban areas may also 
face the stresses of 
stigma and poverty, they 
are not often asked to 
travel long distances 
over mountainous terrain 
or down country roads to 
receive affordable health 
care services. 
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ability of and access to services. “The maps will demon-
strate disparities in quantity as well as access,” Hutson 
says. “For instance, it will depict travel time from where 
people live to care facilities.”

The researchers expect the study to inform health 
care providers and policymakers where critical resources 

are needed. They also hope it will encourage patients to 
think about their future care needs. Further, the findings 
will provide valuable information to health care providers 
who will be critical in initiating end-of-life planning earlier 
in the patient care continuum. It’s a long road, and every-
one needs to be prepared for what lies ahead.
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