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Of Note

Mapping Local 
History
UT researcher Eric 
Ogle and Sarah 
Lowe, associate 
professor of art, 
have developed an 
iPhone app that leads users on a walking tour 
of downtown Knoxville. The Knoxville African 
American Tours of Cultural Heritage app maps out 
14 sites in and around downtown Knoxville that 
are significant to local African American history 
and culture. Using video, images, and text, the 
app provides interesting facts and background for 
each site. Ogle, the program coordinator at UT’s 
Community Partnership Center, led the project, 
while Lowe designed the app’s interface. For 
more information, visit http://isse.utk.edu/cpc/beck.

Andy and the Beats Takes on Diabetes
A senior majoring in biochemistry and molecular 
biology with a minor in theater, Andy Rogers 
has turned his scientific research into art by pro-
ducing a musical, Andy and the Beats, inspired 
by his experience as a young man with type 
1 diabetes. The show follows Rogers from his 
diagnosis through his quest to find a homemade 
cure, and ultimately his acceptance of the con-
dition. Rogers wrote, produced, directed, and 
starred in the musical, which developed from a 
research paper he had written for his major. For 
more information, visit www.utk.edu/go/n9.

Painting to Change the Way 
Architects Think and See
UT architecture professor David Fox paints, but 
not necessarily as a hobby. Through his paintings, 
Fox is actually helping to change the way archi-
tects think and see things. His paintings are a cri-
tique of the site analysis process of architectural 
design, a phase that’s typically a benign means of 
data collection and nominal graphic notation. His 
images challenge this idea.

Older, traditional analytical methods are now 
inadequate, owing to enormous building types 
such as giant retail spaces, storage, and indus-
trial buildings in a seemingly limitless geography. 
Digital images (satellite and street photos) allow 
a new means to interpret the landscape. Fox’s 
paintings and drawings use architectural dia-
gramming techniques to interpret and construct 
visual narratives. The diagrams are a means 
to see differently, such as from miles above in 
varying scales. The work proposes new visual-
ization techniques. The goal is to challenge the 
way one thinks by presenting multiple textures 
and dimensions.

Confronting Bullying
Bullying and cyberstalking have emerged as two major problems for children 
and teens. David Dupper, professor in the College of Social Work, is helping 
educate parents and school officials about how to identify and address these 
behaviors. Dupper, who spent nearly 15 years as a social worker in middle and 
high schools before entering the field of higher education, has written two books 
and myriad articles and papers on school violence, bullying, school disciplinary 

practices, and cyberstalking. He is currently writing a book about bullying in school settings. 
To find out more about Dupper’s recommendations on how to avoid bullying and cyberstalking, 

visit www.utk.edu/go/n3.

Gauging Restaurant Appeal
UT researchers are working on a rubric that will 
help restaurants more effectively measure the 
customer dining experience and tailor establish-
ments to meet emerging dining trends. John 
Antun, director of the UT Culinary Institute, 
along with assistant professors Wanda Costen 
and Rodney Runyan in the Department of 
Retail, Hospitality, and Tourism, have developed 
a 20-item scale called DinEX that accurately 
predicts a diner’s satisfaction and whether he 
or she will return to the restaurant. In addition 
to the usual factors like food, service, and atmo-
sphere, the researchers found that restaurants 
are increasingly serving as social outlets, and 
many diners are considering health as a priority 
in their dining decisions. For more information, 
visit www.utk.edu/go/6h.

John Antun, UT Culinary Institute director 
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Recently Published

Jessie Janeshek. Invisible Mink. 
Oak Ridge: Iris Press, 2010.
Janeshek’s first book of poems comprises 
verses invoking the voices of seductive, force-
ful women, from Jezebel to—naturally—Bette 
Davis. The book is a revised form of her doc-
toral dissertation. Janeshek is a lecturer in the 
Department of English.

03

Harry Y. McSween Jr. and Gary R. 
Huss. Cosmochemistry. Cambridge: 
Cambridge University Press, 2010.
This textbook is the first interdisciplinary 
introduction to cosmochemistry, targeting an 
audience of undergraduate and graduate stu-
dents. The book aims to make cosmochemistry 
accessible to students from a variety of scientific 
backgrounds, including chemistry, astronomy, 
geology, and physics, and includes such topics 
as the chemistry of extraterrestrial materials, 
the chronology of the early solar system, and the 
geochemical exploration of planets. McSween, 
Chancellor’s Professor in the Department of 
Earth and Planetary Sciences, is well known for 
his research of meteorites and Mars and his 
work with NASA.

John W. Haas and Michael Waltman. 
The Communication of Hate. New 
York: Peter Lang, 2011.

The recent Tucson 
shooting that left 
six people dead and 
wounded congress-
woman Gabrielle 
Giffords and 13 others 
sparked a national 
debate over the use 
of hateful speech in 
political rhetoric and 

commentary. This book explores the intentions of 
hateful speech and actions, as well as the ways 
in which hate is manipulated by politicians, media 
personalities, and others seeking to influence 
behavior. Haas, associate professor and director 
of the School of Communication Studies, special-
izes in research on organizational communication 
effectiveness, communication in education and 
society, and public communication.

Terry L. Leap. Phantom Billing, Fake 
Prescriptions, and the High Cost of 
Medicine. Ithaca: Cornell University 
Press, 2011.
Some experts estimate that as much as 10 per-
cent of medical billing could be fraudulent, and 
illegal billing practices contribute significantly 
to healthcare costs for governments, provid-
ers, insurers, and patients. This book examines 
federal laws designed to reduce illegal medical 
billing, as well as fraudulent practices such as 
double billing, kickbacks, illicit referrals, and 
insurance scams. Leap is the Lawson Professor 
of Business Administration and head of the 
Department of Management, where he special-
izes in white-collar crime and deviant behavior in 
organizations.

Daniel Feller, Thomas Coens, and Laura-
Eve Moss, eds. The Papers of Andrew 
Jackson, Volume VIII, 1830. Knoxville: The 
University of Tennessee Press, 2010.
The eighth volume in this 17-book compilation of 
Jackson’s letters and other papers focuses on 1830, the 
second year of his presidency. Published in December 
2010, this volume highlights Jackson’s opposition to 
the Bank of the United States, his involvement with the 
Indian Removal Act, and his conflict with Vice President 
John C. Calhoun. During their research for the current 
volume, Feller and his team made a number of ground-
breaking findings, including the discovery of a forgotten 
model Indian removal treaty drafted by Jackson that had 
proposed far more generous compensation to the tribes 
than was ultimately given. The series aims to publish 
every extant piece of Jackson’s correspondence.
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A protein, a biological polymer 
that performs various functions 
in our bodies. 

M. GoswaMi L. HonG

A synthetic polymer, a very long 
molecule composed of a chain of 
connected beads (monomers). 

Whether molecules are synthetic or 
biological, their motion is the key to 
many properties of materials.
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By amanda womac

E 
 
lectric cars powered by 
eco-friendly batteries, able 

to travel over 300 miles without 
recharging.

Airplanes built with lightweight 
composite materials stronger and 
more durable than metal.

A solution that can preserve vital 
organs for years outside the body for 
later use to save lives.

Sound like elements of a futur-
istic science fiction movie? These 
applications of science are not from 
The Matrix, Blade Runner, or Avatar. 
They are becoming reality for Alexei 
Sokolov, the UT-ORNL Governor’s 
Chair in polymer science and leader 
of the Soft Matter Group.

Sokolov’s group focuses primar-
ily on experimental studies into 
the dynamics of soft materials and 
molecular biophysics. The research 
can be divided into four major topics: 
glass transition and polymer dynam-
ics; dynamics of biological mac-
romolecules; nanocomposite and 
nanostructured materials; and nano-
optics and plasmonics.
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Molecular Motion

“If molecules don’t 
move in my body, 
I am dead. Life is a 
molecular motion.”   —Alexei Sokolov

Sokolov’s research in polymer science focuses on development of new materials 
for prototype electric cars able to travel much farther than today’s models and 
for lightweight planes built with stronger composite materials. The Boeing 787 
Dreamliner pictured above features lighter-weight construction. Its materials by 
weight percentages are 50 composite, 20 aluminum, 15 titanium, 10 steel, and 5 
other. The craft will be 80 percent composite by volume.
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But the batteries in electric cars could be sig-
nificantly improved by applying the knowledge of 
molecular motion to polymers. Currently, electric 
cars only travel between 50 and 90 miles per charge. 
Rechargeable battery technology uses lithium ions 
that move between the negative and positive elec-
trodes and back in order to create a charge. This 
movement occurs within a liquid, which must be 
contained and adds weight to the battery.

“If we can remove the liquid and use a thin poly-
mer film instead, it will reduce the weight of the 
battery, remove the big box, and be more environ-
mentally friendly,” Sokolov explains.

However, the problem facing Sokolov and his 
research team is that ions do not move through 
polymers as fast as they move through liquid. By dis-
covering how the ions are moving, Sokolov can help 
design the right molecules and chemistry to help 
ions move as fast as possible.

“We are probably five to ten years away from 
this technology becoming a reality,” Sokolov says. 
“But even then, we will still work on improving the 
technology.”

Understanding the fundamentals of molecular 
motion also provides the potential to develop a way 
to preserve proteins over time, a process that can 
have far-reaching effects on regenerative medicine. 
Developing technology for re-growing organs and 
tissues is one of the current problems. The next chal-
lenge is to keep the organ or tissue alive. This is also 
the problem with organ transplants in current medicine. 

When a protein is exposed to humid air, it imme-
diately begins to degenerate. For example, when you 
purchase a piece of meat from the butcher, you have 
a limited window of time before the meat goes bad. 
You can put it in the freezer to preserve it longer; but 
the optimum flavor is gone because biological sys-
tems contain water, which crystallizes and destroys 
cells and tissues.

“We have already developed a solvent that can 
keep biological molecules active for 10 years,” 
Sokolov explains. “Now we want to bring this tech-
nology to cells, tissues, and organs for transplants.”

The idea is to replace the water in biological sys-
tems with another liquid that will not freeze—similar 
to antifreeze in vehicles. Sokolov’s goal is to find a 
way to suppress the motion of the proteins, but still 
allow them to keep their structure. But first, he must 
understand the molecular motion of proteins.

“It all comes back to that,” he says. “Molecular 
motion is the key.”

“The main goal of our research is to develop a 
fundamental understanding of molecular motion and 
its relationship to the macroscopic properties of poly-
mers and other materials,” Sokolov says.

Molecular motion, as the name suggests, is 
the motion or energy change that occurs in a mol-
ecule. According to Sokolov, all synthetic and bio-
logical molecules depend on molecular motion. “If 
molecules don’t move in my body, I am dead,” he 
explains. “Life is a molecular motion.”

When applied to polymers—large molecules com-
posed of repeating structural units—Sokolov’s work 
involves fabricating the molecules in an effort to con-
trol their properties and create materials with useful 
characteristics. The term “polymer” is usually associ-
ated with plastics, but encompasses a large class of 
natural and synthetic materials.

“The advantage of polymers is that they have 
many unique properties we can use by changing 
their molecular structure and architecture,” Sokolov 
explains.

One example of the advantage of polymers 
is their mechanical property. By adding specific 
nanoparticles to a polymer, Sokolov and his team can 
create lightweight, polymeric-based composites with 
greater mechanical strength and toughness than 
metal and thus significantly improve the fuel effi-
ciency of cars, trucks, and airplanes.

Sokolov always wanted to discover something that 
no one else knew and, since high school, wanted to 
be a physicist. As a professor of polymer science at 
the University of Akron, he became interested in glass 
transition as a general understanding of polymers and 
became fascinated with molecular motion.

“I realized the potential of polymers 12 years ago,” 
Sokolov says. “We are trying to answer questions 
no one else could answer by studying the most fun-
damental issues of molecular movement. Although 
it’s far from application, it excites me to unravel phe-
nomena that nobody else understands. The break-
throughs and totally new ideas and technologies are 
what drive our research.”

The aerospace industry has already begun using 
polymers in place of metals. Boeing, for example, 
has created the 787 Dreamliner aircraft that contains 
50 percent composite materials in its primary struc-
ture, including the fuselage and wings. However, 
explains Sokolov, the use of such materials in auto-
mobiles is not yet feasible. “We are a ways off from 
replacing the metal in our cars because it is too cost-
prohibitive at this point,” he says.
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By Emma Macmillan

For many, becoming more physically active after surgery is 
the furthest thing from their mind.

But Clare Milner believes the more active they become, 
the more likely their walking patterns will improve, and the 
chances of needing a second knee replacement will decrease. 
So, with the help of a pedometer, a dedicated research team, 
and a technologically advanced lab, she is working to better 
understand how to get these people moving again.

Milner, assistant professor of kinesiology in the Department 
of Kinesiology, Recreation, and Sport Studies, specializes in bio-
mechanics, focusing on lower-extremity injury and rehabilitation.

Her current research involves examining the gait of people 
who have undergone one total knee-replacement surgery, have 
completed their rehabilitation, and are at least one year post-
surgery. These factors are important because the participants 
have gone through the recovery period and the arthritis pain in 
their knee should be gone.

“The focus of the study is to determine if they are back to 
a normal walking pattern in their everyday activities,” Milner 
says. “If not, is that something that may lead to problems with 
their other knee?”

In a previous study, Milner looked at healthy older adults 
without any knee problems and adults who have had total knee 
replacement surgery. After measuring both knees and other 

Enduring a total knee replacement and the 
months of rehabilitation that follow can be 
incredibly strenuous, especially for people 
who already suffer from limited mobility.

The Biomechanics/Sports Medicine Lab relies on the same 
technology movie studios use for motion capture. Specialized 
software interprets the data from markers attached to the 
human subject to create a moving image on the screen.

to ImproveTaking Steps

Taking Steps
C-Motion, inC. Visual3d standard
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joints to see how they were moving, Milner made some statistical com-
parisons to find out what the differences were.

To measure the gait of a person in the biomechanics laboratory, Milner 
places markers on a participant’s feet, legs, thighs, and waist. As the 
subject walks across the floor over force platforms, a camera system con-
nected to the platforms allows her to track the person’s walking pattern. 
Body positions and angles at the joints are measured up to 240 times 
every second. When this information is transferred to a computer, the 
movement in the ankles, knees, and hips can be calculated.

Study volunteers tend to be older adults, ages 50 to 70, who have 
osteoarthritis. They are required to be overweight and not very active (less 
than 7,000 steps per day). Overweight people have a very high risk of 
developing arthritis in their knees, the most common factor in determining 
whether a total knee replacement is needed.

“Arthritis is a disease that wears out the surfaces of the joints,” Milner 
says. “As the population continues to become heavier, more people will 
probably need knee replacements at a younger age because they have 
been heavy for a longer period of their life.”

Milner’s recent case studies aim to increase the number of daily walk-
ing steps a person with a knee replacement takes to see if it can improve 
the walking pattern as well.

“These case studies look at results of gradually increased walking,” 
Milner says. “We’re not saying anything about changing the way a person 
walks, just walking more frequently.”

Many knee-replacement recipients find it difficult to become active 
after surgery because they had painful knees and limited mobility for a 
long time before the surgery.

“After the pain in their knee is gone may be a good time to make a life-
style change, to become more active and take more steps,” Milner says.

At the start of the study, if Milner finds that participants are not very 
active but are interested in becoming more so, she uses a pedometer to 
measure the number of steps they are taking initially and sets a goal for 
increasing that number. She and fellow researchers ask participants to 
keep an activity log to make notes about what new things they are doing 
to work more activity into their day.

People seem to enjoy having a tool that measures what they are doing, 
so they can see when they achieve a certain goal for the week. “I remem-
ber one of the people in a case study said, ‘You know, at the end of the 
day, I would find myself walking up and down the long hallway to get that 
number up where it needed to be,’” Milner explains.

At the end of the two-month study, Milner looks for changes in walking 
patterns. In addition to studying the movement of the knee that has been 
replaced, Milner is trying to understand what factors might lead to having 
the other knee replaced.

“When I was working on my post-doctoral research at Penn State, that 
was the first time I had worked with people who had a knee replacement,” 
Milner says. “People who volunteered for our study seemed really inter-
ested in learning how to reduce the chance of needing a second surgery.”

Milner also expresses interest in the “next level”—understanding the 
way someone walks and reducing the need for another knee replacement.

“If we can understand the process, especially what factors might lead 
to a second knee replacement, maybe there’s something we can do to 
help,” Milner says.

By Emma Macmillan

To track a person’s walking patterns, markers 
are placed on the feet, legs, thighs, and waist. 
As he or she walks across the lab’s force plat-
forms, cameras record the position of the mark-
ers, and sensors in the floor detect the load.

to Improve



Unearthing
the Cycles of Civilization

By Meredith McGroarty
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Agamemnon
Gold Death-Mask 
16th century BC 
Mycenaean National 
Archaeological Museum 
Athens Greece



Fifteen hundred years before
the Goths and the Vandals fractured the 
Roman Empire and ushered in the period com-
monly referred to as the European Dark Ages, 
a similar phenomenon befell ancient Greece, 
which saw the achievements of Mycenaean 
society collapse in the 12th century BC, lead-
ing to a widespread decline in material culture 
and social development in the Greek world. 
These cycles of growth and decay have played 
out several times in ancient civilizations, and 
University of Tennessee researchers are lead-
ing an archaeological project that aims to look 
at these prehistoric phases as a tool to under-
stand how and why great societies begin or 
cease to exist.

Since 2004, UT classics professor Aleydis Van de Moortel has 
co-directed the Mitrou Archaeological Project, or MAP, an annual 
summer field project that takes place at Mitrou, an islet in the 
North Euboean Gulf in central Greece. The abundance of settle-
ment remains, graves, pottery sherds, and many other finds 
make the site an ideal location to study the changes that were 
taking place in that region during the Bronze Age and Iron Age.

“Mitrou is a very rich archaeological site, and the periods for 
which it has the most material are periods of transition that are 
not well understood,” says Van de Moortel, associate professor 
and Lindsay Young Professor in the Humanities.

Van de Moortel’s research focuses on Aegean prehistory and 
the rise and fall of complex societies. She first learned about Mitrou 
from a colleague shortly before arriving at UT in 2002.

In addition to field research, MAP also includes a field 
school where students receive instruction in excavation and 
analysis techniques. MAP is a joint venture of the University of 
Tennessee and the Greek Archaeological Service, conducted 
under the auspices of the American School of Classical Studies 
at Athens. Its team comprises students, faculty, and staff from 
more than 14 countries, and four to six UT students partici-
pate in the project each year. Outside funding for MAP comes 
mainly from the Institute for Aegean Prehistory, the National 
Endowment for the Humanities, and the Loeb Foundation at 
Harvard University.

The story of human civilization at Mitrou starts back in the Early 
Bronze Age. The earliest excavated level dates around 2400 BC, an 
era of moderate sophistication in the Greek world.

A balloon photo of the islet of Mitrou in 2008, showing the 
northeast excavation sector and outlying trenches. The 
northwest excavation sector is hidden under the olive trees.
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ABOVE: A gold ring given as a grave good during the second 
phase of Mitrou’s elite tomb (15th to early-14th century BC).



“In Early Bronze IIB, in several parts of Greece we have large corridor 
houses. This is the first official architecture we have in Greece. These build-
ings were designed with very substantial walls, and they had terracotta roof 
tiles. They were the political centers of these early settlements,” Van de 
Moortel says. At Mitrou, roof tiles and substantial walls were found, but it is 
not yet clear whether there was a corridor house.

Around 2200 BC, this early society collapsed, and from then until 
approximately 1650–1600 BC, the Greek mainland had a village cul-
ture with simple houses and no physical evidence of powerful leaders. 
Starting around 1600 BC, there is evidence of a rapid increase in power 
among local elites. Before MAP, this evidence came primarily from graves, 
but Mitrou is the first site to provide major new insights into this social 
development from settlement remains.

Two large complexes were built on Mitrou—possibly belonging to two 
leading families vying for power—and a network of broad, well-paved roads 
was laid out over the earlier settlement, indicating a stronger central authority 
and demonstrating a transition to a more urban society.

Finds at Mitrou also provide more insight into the foundations of the 
new elite’s power. The discovery of a horse bridle piece from the Balkans 
suggests the presence of a trading network between Mitrou’s elite 
and the north, as Mitrou was located on strategic land and sea routes. 
Evidence that purple dye—a luxury in ancient times—was produced on 
Mitrou could indicate that Aegean leaders traded purple cloth with east-
ern civilizations in exchange for copper and tin, which were needed to 
produce bronze, the key metal for Bronze Age weapons and tools.

MAP archaeologists also found elite graves with gold jewelry and the 
remains of helmets covered with boar’s tusks, indicating that the local 
elite in the late 16th and the 15th centuries BC became increasingly 
wealthy, gradually adopting elements of Mycenaean elite culture.

Although this adoption of Mycenaean practices appears to be gradual 
and voluntary, evidence at Mitrou and other sites suggests that the estab-
lishment of palatial societies around 1400 BC involved violence. In the 
early 14th century BC, Mitrou was destroyed by fire, perhaps as a result of 
an earthquake, but possibly through warfare. Van de Moortel suspects that 
the area was taken over by one of the more powerful neighboring rulers, 
probably the leader of Orchomenos. She explains that Mitrou never devel-
oped a palace itself and shows remarkably little activity throughout the 200 

“The patterns 
of rise and fall seen 
at Mitrou raise 
important questions 
about how societies 
change, collapse, and 
rebuild.”

R. VYKuKAL
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ABOVE: A horse bridle piece made 
of deer antler and decorated with an 
engraved curvilinear pattern typical for 
the Carpathian Basin. Bridle pieces such 
as this have been found in the Balkans 
and Greece, and always occur in elite 
contexts, often together with chariot 
pieces. This find shows that in the 16th 
century BC, Mitrou’s elite was part of 
a wide-ranging elite exchange network 
and used chariots, as horses were not 
yet ridden at this time.



years following its destruction (approximately 1400–1200 BC), even though 
this period marked the height of Mycenaean palatial society. Only when 
Mycenaean palaces collapsed did Mitrou begin to recover, albeit slowly, 
never attaining the level it did in the 16th and 15th centuries BC.

Excavations at Mitrou and at other sites in the Aegean are also shed-
ding more light on what happened after the collapse of Mycenaean pala-
tial society, a period sometimes referred to as the Greek Dark Ages.

“We have several sites in the North Euboean Gulf area that are flour-
ishing in the 12th century but not in the palatial period. For the first time, 
naval warfare imagery appears in several areas of the Aegean, including at 
a site near Mitrou. I think we’re starting to see here the rise of a new elite 
that succeeded the palatial elite and gained power from naval raids,” Van 
de Moortel says.

In the 12th century BC, many sites in Greece still had an urban charac-
ter, but by 1100 BC society had become rural again. Possible explanations 
for this change range from immigrations by new people to large-scale 
abandonment of the land as a result of natural disaster or warfare, with 
the remaining people unable to maintain a coherent urban structure. 
Mitrou is one of only a few sites never abandoned, and thus it provides a 
rare opportunity to study this transitional period. 

From the end of the 12th century until the 10th century BC, Mitrou was 
home to a village society that was less advanced than the civilization that 
had occupied the islet 500 years previously. Van de Moortel and her team 
are now examining the human remains and all aspects of Mitrou’s material 
culture to see whether they can find an explanation for this reversion to a 
rural society. Mitrou was ultimately abandoned in the late 10th century BC, 
and has remained uninhabited ever since.

The patterns of rise and fall seen at Mitrou raise important questions 
about how societies change, collapse, and rebuild, Van de Moortel says. 
The fall of a fairly advanced social structure in the Early Bronze Age, the 
rapid rise of a local elite class in the 16th century, and the failure of the 
people of Mitrou to rebuild after the disaster of the 14th century are all 
important indicators of how civilizations do or do not survive.

“Our finds at Mitrou are reshaping scholarly debate on how complex 
societies come about, and also on what happens when a complex society 
disintegrates. How do people survive? How do they look back to the older 
society?”
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RIGHT: A gold chain 
bracelet with centerpiece 
made of gold foil bent 
over blue glassy paste. 
This object was a grave 
good belonging to the 
second use phase of the 
elite tomb.

ABOVE: A piece of 
boar’s tusk found in 
the elite tomb. It has 
been cut and pierced 
in order to be sewn 
onto a leather helmet. 
Bronze Age images and 
tomb finds, as well as 
Homer’s epics, indicate 
that boar’s tusk helmets 
were a status symbol of 
Bronze Age Aegean elite 
warriors.
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ouses and cars. Children and educa-
tion. Retirement savings. Investments. 
Vacations? Families have many financial 

decisions to make, and muddying the waters is that 
giant spoiler: the economy.

How can a family work efficiently to allocate 
money needed for its day-to-day operations—not 
to mention planning for the future—and still main-
tain financial solvency? How can it arm itself for the 
everyday battles that threaten its peace of mind?

The financial management of a family often is 
put in the hands of a financial planner, a person who 
keeps a finger on the pulse of the economy, an ear 
to the ground of investment opportunities, and an 
eye constantly on the family’s future. Good finan-
cial planners are knowledgeable and experienced. 
They are responsive and nimble, and they base their 
timely recommendations on sound and thorough 
research. A family is fortunate to have this kind of 
person protecting its interests.

Now transfer that scenario to a national scale. Add 
congress and a president. Multiply the financial pic-
ture by billions and escalate the risk to reflect a pos-
sible threat to our way of life. A family this size—with 

Financial Planning on a National Scale

decision-making power that impacts a nation and the 
world—needs a financial planner equal to the task.

UT Knoxville is home to just that kind of financial 
planner. It’s called the National Defense Business 
Institute, a young enterprise in the College of 
Business Administration’s Center for Executive 
Education. NDBI’s sole purpose is to provide practi-
cal research and services to the U.S. Department of 
Defense and assist the private defense industry in 
acquiring weapons and managing business more 
efficiently.

What financial planners do for families, NDBI is 
doing for the U.S. military.

Every day, military decision-makers are charged 
with providing the best weapons for real-life war-
riors. The process of identifying a threat, determin-
ing how to respond, and building the capability to 
take action can take years to complete. If it takes 
too long, the risk might have grown, the rules of 
engagement might have changed, or the damage 
might have been done. Millions of dollars could be 
wasted in the process.

As families balance their checkbooks in a tight 
economy, the U.S. military must also balance its 

The College of Business Administration’s National Defense Business Institute is the only major university-affiliated institution devoted 
entirely to helping government and industry acquire weapons systems and services more efficiently.
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Financial Planning on a National Scale
spending against an ever-shrinking, time-sensitive 
budget.

Leading the charge to cut through this cumber-
some process is J. David Patterson, executive 
director of NDBI. Patterson brings a wealth of knowl-
edge to the field, having spent 30 years examining 
defense acquisition and business management for 
the U.S. Department of Defense and private military 
contractors.

Before joining UT, Patterson was principal deputy 
undersecretary of defense, comptroller for the U.S. 
Department of Defense, a position in which he 
advised the U.S. Secretary of Defense on annual 
budgets; developed legislative strategies; and imple-
mented financial policy, financial management sys-
tems, and business modernization programs.

“We have an opportunity to influence the national 
security agenda through our work with the defense 
industry,” Patterson says. “NDBI is the only major 
university-affiliated institute specifically focused on 
providing government and industry resources for 
achieving economically effective defense acquisition 
programs.

“NDBI has become the go-to folks for the defense 
industry,” Patterson continues.

Over the past two years, the NDBI team has com-
pleted about a dozen major research initiatives for the 
U.S. Air Force. That equates to a major research study 
every two months or so—previously unheard of in the 
military research industry.

In general, research for the Air Force has focused 
on two areas: organizational efficiency and weapon 
acquisition strategies. NDBI has helped the Air Force 
manage its business programs more efficiently so it 
can maintain the same level of national security with 
a smaller budget.

To effect positive change in the organizational 
structure, NDBI studies have shown the Air Force 
how it might effectively integrate its new deputy 
chief management officer position, mandated by the 
U.S. Congress, into its headquarters staff. The NDBI 
team also identified improvements to the weapon 
acquisitions review process and recommended rein-
stating a program control office that oversees spend-
ing, cost estimating, and other functions related to 
acquisitions.

On behalf of the Air Force, NDBI team mem-
bers have also analyzed complex weapon systems, 
developed acquisition strategies and proposals, and 
evaluated decisions through decision models. In all 

cases, team members provided the Air Force with 
comprehensive analyses of data, conclusions and 
implementation plans that are sensitive to the needs 
of the organization.

“NDBI provides a unique approach to studying and 
analyzing information for government agencies,” says 
Patterson. “The government works on an annual deci-
sion cycle, so what value is there in providing research 
findings two years after they are requested? With our 
four- to six-month turnaround, the U.S. government 
can make decisions based on comprehensive real-
time data,” he says.

The process of moving a defense concept into the 
warfighter’s hands is laden with obstacles and mired 
in myriad decisions. Analyze the threat. Determine 
the requirement. Develop capability. Advocate fund-
ing. Add to this the increased emphasis from the 
Oval Office and Department of Defense to be more 
efficient and sustain the same level of national secu-
rity with a diminishing budget, and the process can 
become an incredibly daunting challenge.

But NDBI’s proven and driven group of financial 
planners provides opportunities for the U.S. gov-
ernment to successfully meet the challenge. From 
analyzing weapon systems to developing acquisition 
strategies and decision models, Patterson and his 
team of dedicated analysts and researchers inspire 
innovation and effective business management 
within the defense acquisition system. They are 
proving that it is possible to spend taxpayer dollars 
wisely. By helping the U.S. Air Force and others do 
their important jobs more efficiently, they are helping 
ensure military strength despite uncertain funding.

The checkbooks may be bigger and the chal-
lenges more daunting, but these outstanding finan-
cial planners are enabling quicker decisions that help 
put efficient defense programs into operation faster.

By Amanda Johnson

“We have an opportunity to 
influence the national security 
agenda through our work with 
the defense industry.”— J. David Patterson
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Yilu Liu (right) and colleague 
John Stovall, of ORNL’s Power 
and Energy Systems Group, are 
surrounded by the electronic tools 
of the trade for detecting, locating, 
and even visualizing real-time 
disruptions to the U.S. power grid. 
Soon, these and other tools will 
allow power suppliers to react 
while there’s still time to prevent 
large-scale blackouts.

Photography by David Luttrell
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The blackout of 2003, the worst 
in U.S. history, revealed the 
weaknesses in the nation’s aging 
power system. Governor’s Chair 
Yilu Liu is determined to relegate 
such disasters to the past by 
developing a grid that’s as agile  
as it is smart.

Building the
   Brain of a
  Smart Grid

By David Brill

“With the tools available in 
2003, system operators could 
not recognize the severity of the 
situation until hours later. There 
was no global picture of the entire 
system. Everyone was looking at a 
relatively small piece of the larger 
puzzle.” —Yilu Liu
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After sunset on August 14, 2003, the residents of 
New York City who peered upward got a glimpse of 
something rarely visible in Gotham. Above the dark-
ened city, beyond the towering skyscrapers, spread 
a canopy of winking stars.

The hundreds of unfortunates pinned in elevators 
or trapped underground in inert subway cars were 
afforded no such view, though all New Yorkers could 
trace their descent into darkness to northeastern 
Ohio. There, at about 4:00 p.m., a chance encounter 
between a sagging, overloaded power line and a tree 
triggered a cascading power outage that affected 50 
million people in seven states and Canada. For some, 
the blackout lasted 30 hours.

Yilu Liu, the UT-ORNL Governor’s Chair for power 
systems in the College of Engineering, is working 
to devise a smarter electric grid that automatically 
resolves minor disruptions before they escalate to 
major blackouts. She believes part of the answer 
may lie in a powerful but low-cost technology 
housed discretely in a small beige box called a 
Frequency Disturbance Recorder, or FDR.

Taking the Pulse
Liu’s FDR is to the nation’s power grid what an electro-
cardiogram is to a hospital patient. While the EKG mea-
sures the electrical activity of the human heart, FDRs 
networked via the Internet are able to register the 
electrical pulse moving through the wires that connect 
power stations to toasters, air conditioners, and TVs.

Currently, the frequency monitoring network, or 
FNET, housed in UT’s Power Information Technology 
Laboratory, tracks 80 FDRs placed around the country. 
The number will ultimately grow to 2,000 along with 
the GridEye units deployed by ORNL. At this number, 
it will provide high density coverage of the U.S. grid.

FDRs are capable of measuring subtle fluctuations 
in power supply by sampling the frequency, voltage, 
and phase angle (collectively known as phasor) 1,440 
times per second. The unit’s GPS receiver provides 
a timing signal—precise to the microsecond—as the 
unit’s algorithm detects and records the fluctuations. 
All information is sent in real time via the Internet 
to servers at the Power Information Technology 
Laboratory, where all data are archived.

Minor disruptions, though detectable by the 
FDRs, are of little consequence. Not so with major 
disturbances, like the one that resulted in the black-
out of 2003, when the normal 60-hertz frequency 
dropped as low as 52 hertz in some regions.

Getting the Global Picture
FNET went online in 2004. Had it been fully opera-
tional a year earlier, it could have provided power-
system operators with the real-time information 
necessary to avert the worst blackout in U.S. history, 
or at least to limit its scope and duration.

Instead, system operators relied on data pro-
vided by the existing Supervisory Control and Data 
Acquisition network of monitors mounted at substa-
tions. SCADA, though useful, has limitations, particu-
larly when compared to FNET. While FNET takes 1,440 
measurements per second, SCADA logs one measure-
ment every 2–4 seconds. FNET measurements are 
GPS-time-synchronized, while current SCADAs are not. 
And while SCADA tends to focus on local anomalies, 
FNET assesses the health of the entire U.S. grid.

“With the tools available in 2003, system opera-
tors could not recognize the severity of the situation 
until hours later,” says Liu. “There was no global pic-
ture of the entire system. Everyone was looking at a 
relatively small piece of the larger puzzle.”

FNET enables dramatic visualization of such dis-
turbances on a map, with the contented green of a 
system in stasis suddenly flashing in waves of red, 
orange, blue, and purple, representing wildly fluc-
tuating frequencies. The waves emanate outward 
from the source of the disturbance.

For example, when nuclear reactors unexpectedly 
tripped offline in Florida in 2008—resulting in a state-
wide power outage—FNET’s sophisticated triangula-
tion algorithms processed its units’ GPS-timed signals 
to instantly locate the source of the disturbance. Today 
automatic alerts go out instantaneously to the organi-
zations responsible for monitoring and maintaining the 
flow of electricity through the grid.

If the event threatens a major power disruption, 
these organizations could then take action to avoid 
systemic collapse and prevent damage to equip-
ment by strategically shutting down individual loads 
and power-generating facilities or reducing the volt-
age supplying the system.

“We may not be able to predict that a certain power 
line will touch a tree,” says Liu, “but we can detect dis-
turbances that can cause major disruptions.”

Exploiting the Best Resources
Liu’s work represents a critical lobe of what will 
evolve into the brain of a smart grid, and she credits 
the wealth of shared resources at UT and ORNL 
with major advances in her research, as well as the 

Building the Brain of a Smart Grid
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FREqUENCY 
DiSTURbaNCE RECORDERS
Liu developed the FDR with funding from the 
National Science Foundation and TVa. The first-
generation FDR was built using off-the-shelf hardware 
and incorporated the advanced algorithm software Liu developed with her team 
at Virginia Tech. Each unit is about as big as a shoebox and costs about $2,500 to 
produce—a significant savings over the $150,000 (installed cost) substa-
tion units used today.

installation is as simple as plugging the unit into a wall outlet, deploy-
ing the GPS antenna, and connecting to the internet. in a matter of min-
utes, the FDR can be online sending critical data to FNET servers.

Red dots on the map above indicate current FDR locations.

support from EPRI and some 20-plus major electric 
power utilities and manufacturers.

The project relies on UT’s Kraken and ORNL’s 
Jaguar supercomputers, among the world’s fastest, to 
simulate, much more quickly than real time, the poten-
tial ripple effects of disruptions to the power supply.

Eventually, data such as those created by FNET will 
feed into a “self-healing” system of intelligent algo-
rithms capable of triggering automatic remedial action.

“When major disruptions occur, there is no time 
for human response,” says Liu.

Most Americans take for granted the steady flow 
of electricity until they find themselves fumbling in 
the dark for a flashlight. Much worse are the effects 

Building the Brain of a Smart Grid
of large-area outages on industry, commerce, trans-
portation, and national security. Power outages are 
troublesome and expensive. According to a 2004 
study by Lawrence Berkeley National Laboratory, out-
ages cost the United States about $80 billion a year.

Liu makes it clear that even a smart grid will be sus-
ceptible to occasional disruptions, but she and her col-
leagues are determined to reduce their frequency and 
range—something that will benefit all Americans.

“We’re all connected to the system,” she says. 
That’s not necessarily a good thing, if a toppled tree in 
Ohio can turn out the lights in New York City. Someday, 
though, as Liu’s research pays off, a descent into dark-
ness will be an entirely voluntary pursuit.



The Internet.
Every day it connects people all across the world. But 

as it connects some, it leaves others behind, deepen-
ing the digital divide between the Internet’s haves and 
have-nots.

This divide is especially great in the rural regions of 
southern and central Appalachia. It is well documented 
that these areas are statistically below the national aver-
age in information literacy, Internet use, computer own-
ership, and telecommunications infrastructure.

Many mundane activities are now performed only 
online, but so are some critical ones, such as filing for 
government services or applying for jobs. With the 
majority of the population in Appalachia cut off from 
Internet access in their homes, either due to lack of ser-
vice or not being able to afford it, they head to the one 
place that does have it—the library.

According to research conducted by Bharat Mehra, 
associate professor in the School of Information 
Sciences, and his colleagues, basic Internet access is 
the most important information resource rural librar-
ies provide. It has the power to improve everyday life. 

It gives people the potential to achieve greater social 
equity and empowerment.

Mehra is one of the world’s preeminent scholars in 
defining the digital divide, a concept he describes simply 
as “the troubling gap between those who use comput-
ers and the Internet and those who do not.”

Mehra is working diligently on closing that gap. In 
2009, he and co-principal investigators Kimberly Black 
and Vandana Singh received a $567,660 grant from the 
Institute of Museum and Library Services to develop 
the Information Technology Rural Librarian Master’s 
Scholarship Program aimed at bridging the digital divide 
in the southern and central Appalachian regions. The 
foundation of the ITRL program is a customized curricu-
lum for the master’s program in library and information 
science based on research Mehra and his team con-
ducted to document the authentic experiences and reali-
ties of today’s rural librarians.

“There are many unique circumstances rural librarians 
are forced to deal with on a daily basis that are not cov-
ered in a traditional library and information science curric-
ulum. We incorporate those into our program,” he says.

BRIDGING THE DIGITAL DIVIDE

By Whitney Holmes
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The first step was to administer a needs-assessment 
study consisting of focus group interviews with 50 
library professionals from across southern and central 
Appalachia. The feedback was then used to tailor the 
curriculum to address the most prevalent issues. For 
example, the group was asked to identify the most criti-
cal information needs of rural clients in their libraries. 
The most common answer would shock many with its 
simplicity—teaching people how to use the Internet, or 
a computer.

“Library professionals desperately need competen-
cies and skills in information technology to help their 
local libraries and communities deal with some of the 
unique cultural, social, economic, and environmental 
challenges of the region,” Mehra explains.

Another survey question was used to determine what 
types of training would help rural librarians be more 
effective in their positions. Mehra and his colleagues 
discovered a myriad of skills such as public adminis-
tration, human resources, and leadership that were 
believed to be essential for rural library professionals. 
Other skills, such as a “high touch” approach to cus-
tomer service, connecting with diverse clients, forming 
partnerships and collaborations with other agencies and 
institutions, conflict resolution training, and grant writing 
were also requested.

As a result, in addition to six information technology 
courses, the curriculum includes five courses dedicated 
to rural library management and services. The course 
content focuses on the necessary skills identified in the 
team’s research.

For example, the course in public library management 
and services teaches students methods of data collection 

and analysis to better understand the needs of their users 
and improve rural library services. The grant development 
course shows how to develop strategic relationship man-
agement skills and respond to external funding opportuni-
ties. The rural librarianship course expects students to 
conduct an in-depth analysis of a rural library community 
for developing a long-range marketing and public relations 
plan that promotes the use of cutting-edge library services 
in rural areas.

The custom ITRL curriculum is currently being delivered 
via distance education to a cohort of 16 paraprofession-
als in six states, extending from Maryland to Tennessee. 
The students—separated by hundreds of miles—attend 
classes together in real time every week using Voice Over 
Internet Protocol technology. They will graduate in 2012 
with a master’s degree focusing on information technol-
ogy and rural librarianship from the SIS. 

“Libraries have become key players in reaching out 
to rural communities. Sometimes the library is the only 
place where Internet connections are available in the 
area because it is so geographically isolated,” says 
Mehra. “Through better preparation, rural librarians will 
become ‘change agents’ with a strong potential to make 
a positive, progressive difference in the everyday lives of 
the people in their communities.”

As the program progresses, Mehra and his team will 
continue to collect quantitative and qualitative data in 
the form of student surveys and interviews. Before each 
course, he inquires about their expectations for the class 
and afterward asks if their expectations were met, thus 
ensuring that goals and objectives identified in the grant 
proposal are met.

“It’s been one of my key missions to work with dis-
enfranchised or underserved people, to encourage our 
students to engage with them—partner with them as 
equals—to help improve their everyday lives,” he says.

After the students graduate, their work as change 
agents will truly begin. Mehra says they will partner with 
other rural libraries and communities to promote pro-
gressive changes in their environments. He also intends 
to take this program to the next level with an evaluation 
of broadband connectivity in rural libraries and its impact 
on economic development.

Bharat Mehra conducts an online needs assessment meeting 
with rural librarians in southern and central Appalachia.

BRIDGING THE DIGITAL DIVIDE
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“Sometimes the library is 
the only place where Internet 
connections are available in the 
area because it is so geographically 
isolated.” —Bharat Mehra



Chuck Melcher holding a 
crystal of LSO. The blue lumi-
nescence is emitted from 
cerium atoms that are incor-
porated into the crystal.

Crystal Magic
Crystals stir our imagination. 
We cherish the clarity of gemstones. 
Some have even assigned them intrin-
sic healing energy. Scientifically speak-
ing, the crystal, with its exact, almost 
predefined, internal structure, is a 
marvel in and of itself.

“The fact that you can actually syn-
thesize [them] has always seemed 
like the most amazing thing to me,” 
says Chuck Melcher, director of the 
Scintillation Materials Research Center.

The SMRC was formed through 
a collaboration of the University of 
Tennessee and CTI Molecular Imaging, 
a corporation founded by four UT 
alumni. In 2005, CTI MI merged  
with Siemens Medical Solutions, 
forming Siemens Medical Solutions 
Molecular Imaging. UT and Siemens 
formally signed a contract establishing 
the center in October 2005.

Melcher and his SMRC colleagues 
grow, study, and improve the scintilla-
tion crystals responsible for illuminat-
ing the images generated by positron 
emission tomography (PET), X-ray 
computed tomography (X-ray CT or 
CAT), and security scanners.

By Laura Buenning

Photography by David Luttrell
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Crystal Magic  “Just the perfection,” he adds. “A crystal the size 
of your thumb has something like 1023 atoms in it, 
all positioned in exactly the right place; this is many 
times more than the number of stars in our galaxy, 
[estimated to be in the hundred billions (1011)].”

At a glance, it seems unlikely that you could 
take specific atoms and line them all up perfectly 
to create the exact crystalline structure you want.

“But you actually can do that,” Melcher says.
Today’s advanced medical imaging combines 

PET and X-ray CT into a powerful, noninvasive, 
three-dimensional tool for diagnosing illnesses 
inside the body. PET and CT technologies take 
advantage of different basic physical processes 
and produce powerful complementary results.

Most of us are familiar with the noisy, doughnut-
shaped systems, with horizontal patient beds that 
slide into tunnel-like interiors.

“With a CT scan, the X-ray source is on one 
side of the tunnel and an arc of scintillators 
on the other,” Melcher says. “X-rays released 
from the source travel (transmit) through the 
patient—or not, depending upon what they 
encounter along the way—and are detected on 
the other side. The X-ray CT produces excellent 

three-dimensional images of internal anatomical 
structures.

“For a PET scan, the patient is injected with a 
radioactive tracer. In this case the gamma-rays 
fly out (emit) in all directions from inside the 
patient; they are detected by a continuous ring of 
scintillators.

“In the vast majority of clinical cases the tracer 
is attached to glucose, which the body metabo-
lizes just like any other glucose. But, not all tissue 
metabolizes glucose at the same rate.

“Say you have a tumor and you want to know 
if you have cancer. Malignant tissue consumes 
glucose at a much faster rate than normal tissue. 
Malignancies show up on PET scans as bright 
spots of metabolic activity,” Melcher explains.

During a scan, scintillators embedded in a 
detector absorb and convert gamma or X-ray 
radiation into sparks of light. The light is collected 
by photomultipliers attached to the scintilla-
tor crystals and reconstructed down the line by 
sophisticated computer programs, into three-
dimensional images of internal organs, bones, 
tumors, and in the case of security systems, items 
packed inside a closed container or suitcase.

Scintillator crystals glow with various 
colors according to the activator ions 
incorporated into the structures.

23



“I used to compare scintillators to film in a camera, before 
digital cameras took over,” Melcher says.

Still, the analogy holds; and as with a camera where some 
type of sensor records an image, the quality of the image 
depends on the quality or performance of the sensor.

“If the sensor is finely tuned and is made up of lots of tiny 
pixels, then you’ll get a high-resolution, clear, sharp image. If 
not, you get a crummy image,“ he says. “How well a sensor 
performs depends upon the nature of the materials used to 
make it.”

To build the scintillation crystal, they start with an activa-
tor—an atom well known for its ability to absorb radiation and 
release that energy as light.

“Certain elements are particularly useful just because they’re 
efficient, produce light at more convenient wavelengths, and 
respond faster than others,” Melcher says. “So what we do 
is look for compatible host materials in which to incorporate 
these atoms.”

This is where the science of crystallography becomes vitally 
important. 

“Let’s say you want to use cerium as your luminescent 
atom. You can’t just incorporate it into any arbitrary material. It 
needs to be chemically compatible, because the cerium has to 
substitute for an atom in the host material; it should be roughly 
the same size and have the same valence [also known as an 
atom’s charge state or combining capacity].

“So immediately that limits the possibilities. Beyond that it 
becomes a matter of how well we can synthesize this particu-
lar compound. 

“It’s really difficult to predict theoretically which combina-
tions of activators and host crystals will work, so this is primar-
ily an experimental process,” he says.

SMRC researchers grow the crystals using two different 
techniques. In one laboratory they work with materials sensi-
tive to moisture in the atmosphere. These are handled inside 
a glove box. The materials are sealed and melted in a quartz 
tube, suspended in the middle of a furnace. Temperatures are 
regulated to cool the material at the bottom, growing the crys-
tal from bottom to top inside the tube.

In a nearby lab, materials not susceptible to atmospheric 
moisture are mixed in an espresso-cup-shaped crucible made 
of pure iridium.

“It’s the only metal with a high enough melting point to 
resist the 2,000 degrees Celsius inside the growth chamber,” 
Melcher explains.

The furnace, with all its attached instrumentation and com-
puting equipment, fills one-third of a 400-square-foot room 
from floor to ceiling.

Researchers place the crucible inside a chamber surrounded 
by a heating coil and ultrahigh-tech insulation. When the com-
pound melts they lower a pencil-sized seed crystal attached to 
a rod through a protected opening in the top of the furnace.

One of the SMRC’s newly discovered scintillation 
 compounds recently grown by Ph.D. student Kan Yang.
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An example of a whole-body combination PET/CT scan showing both 
metabolic (chemical) and anatomical (structural) images in one scan.

“We control the temperature such that when the 
seed crystal touches the surface the melt begins to 
nucleate, to freeze, onto the crystal. Then, the seed 
crystal is rotated and slowly pulled up, at about one 
millimeter per hour.

“This is called crystal pulling,” he says. “The rod 
is suspended from a high-precision scale; it literally 
measures the change in weight of the crystal every 
two seconds as it grows, to see whether it is grow-
ing too fast, too slow, or just right. If the crystal is 
growing too fast, that means the temperature is too 
low, and a computer will send a signal to adjust the 
power to the heating coil.”

The researchers at the SMRC have a signifi-
cant history of success creating useful scintilla-
tion materials. For example, the growth process 
for LSO (cerium-doped lutetium oxyorthosilicate, 
Lu2SiO5:Ce), invented by Melcher and his collabora-
tors some 20 years ago, is still the most common 
technique for producing scintillation crystals found 
in PET scanners today.

However, it is the pursuit of the next generation 
of scintillator technology that drives the center’s 
research as they attempt to capture even more 
crystal magic.

Synthesis of scintillator crystals begins with precise mixtures of highly 
purified powders that are melted and slowly grown into cylindrical crystals. 
Pixels are then cut and used to build detector arrays for imaging devices.
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By Amanda Johnson

wasn’t fair, lawmakers said, that some states were defying federal 
law and assisting illegal immigration. They insisted that the fed-
eral government step up and take a harder line on these fugitives 
and the states protecting them. And so it did, with the controver-

sial and far-reaching Fugitive Slave Act of 1850.
Today’s legal battles over immigration have roots stretching back more 

than 200 years, to the time when lawmakers were debating the government’s 
role in the return of fugitive slaves to their owners. The parallels between 
today’s immigration removal proceedings and 19th-century policies on the 
apprehension and handling of runaway slaves are the focus of new research 
by Karla McKanders, an associate professor at the University of Tennessee 
College of Law.

“I look at legal history, and I make historical comparisons between past 
discriminatory laws and current laws that target immigrants,” McKanders 
says. She adds that 19th-century laws controlling the movement of slaves 
have many similarities to 21st-century immigration legislation, especially 
in their attempts to clarify the powers and limitations of state and federal 
governments.

McKanders teaches courses related to refugee law and policy; she also 
teaches in the clinical program, where she works with her students on actual 
immigration cases. Part of her research examines past laws on slavery and 
segregation, and how these laws compare to current state and local laws 
targeting immigrants. Her findings on the subject have been published in 
the Harvard Journal for Racial and Ethnic Justice and presented at UCLA and 
Johns Hopkins.

The federal Fugitive Slave Law of 1793 created an administrative process 
for the return of escaped slaves to their owners (recovery of fugitive slaves 
was a right granted to slaveholders in the U.S. Constitution). But several 
northern states quickly began drafting laws forbidding the forced removal of 
African Americans for the purpose of placing them into slavery.

In 1842, the U.S. Supreme Court ruled that state legislation could not 
supersede the rights granted to slaveholders by federal law, but the word-
ing of the ruling left the door open for states to pass subsequent “personal 
liberty” laws that prohibited the use of state officials and resources in captur-
ing escaped slaves. In the end, the federal Fugitive Slave Act of 1850 aimed 

By Meredith McGroarty

Karla McKanders’s research involves historical 
comparisons between past discriminatory laws 
and current laws that target immigrants.
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to settle the discord by creating federal commissioners to oversee the return 
of fugitive slaves and granting authority to federal marshals to enforce this 
recovery process. Free states could no longer offer any protection to fugitive 
slaves, nor could they pass laws that hindered slave recovery efforts. The 
existing personal liberty laws drafted by the states were, in effect, now nulli-
fied by federal law.

“The 1850 Fugitive Slave Act can be instructive on how the federal govern-
ment has addressed conflict among states and localities under the removal 
system for slaves and the forced migration of slaves for the purpose of sus-
taining the economy. Specifically, in instances of both current immigration 
laws and the dispute over the forced migration of slaves there is, and was, an 
intense debate over whether the federal government should have the exclu-
sive authority to regulate the migration of people versus having many varied 
state policies,” McKanders says.

Today’s immigration laws, McKanders explains, echo this struggle 
between states and the federal government over how immigration should be 
regulated; however, while slavery laws aimed to curb states’ ability to craft 
their own legislation, current immigration laws proposed by several state gov-
ernments, like personal liberty laws, attempt to provide states with the author-
ity to regulate immigration.

The most controversial example of such immigration legislation—Arizona’s 
recently enacted SB 1070—gives state law enforcement officers the power to 
detain people they have “reasonable” suspicion to believe are in the country 
unlawfully, and to verify those individuals’ status with federal officials.

Ethical arguments regarding this practice aside, Arizona’s law raises many 
legal questions regarding whether it grants state officials powers that are 
reserved for the federal government under the Immigration and Nationality 
Act, McKanders says. Arizona argues that the legislation is an exercise of 
states’ police powers under the Constitution.

“What Arizona is arguing is that pulling people over, arresting them, and 
controlling the immigrant population is, under the Tenth Amendment, an 
appropriate exercise of the state’s police powers. The federal government is 
asserting that pulling someone over, detaining them, and making a determina-
tion about their immigration status is a function of federal immigration law, and 
making a determination about someone’s legal immigration status is not an 
appropriate exercise of a state’s police powers,” she explains. 

“State laws cannot pre-empt or overlap with federal laws, nor can they 
take parts of federal law and turn them into state law,” McKanders explains. 
This will likely be a key legal point in the future as state and local laws are 
challenged in federal court. The Arizona law is currently being challenged in 
federal district court, and parts of it have been blocked by an injunction until 
litigation is finished.

Regardless of the inverse interpretations of state versus federal power in 
past slavery and present immigration legislation, both types of laws reflect 
states’ unhappiness with what they see as inaction by the federal government 
in enforcing its own laws.

“Arizona is arguing that as the federal government is not effectively enforc-
ing federal  immigration laws, the states have the authority to enact their own 
laws regulating immigration” McKanders says.

What is needed, McKanders argues, is clearer national immigration legisla-
tion to quell the ambiguity over state and local powers and responsibilities on 
the issue. 

“Our immigration laws are antiquated and really need reform,” she con-
cludes. “There are a lot of advocates who really want immigration to be on 
Congress’s agenda. If we put something in place, we won’t have laws like 
Arizona’s and other copycat laws across the country.”

“Today’s immigration 
laws echo the struggle 
between states and the 
federal government over 
how immigration should 
be regulated.”

Fugitive slave notices originally published in the 
Louisville Public Advertiser, May 22, 1826. From 
Fugitive Slaves and the Underground Railroad in 
the Kentucky Borderland © 2011 [2002]  
J. Blaine Hudson by permission of McFarland & 
Company, Inc., Box 611, Jefferson, NC 28640. 
www.mcfarlandpub.com.
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The Unsolved 
Puzzle of White 
Nose Syndrome  

By Whitney Holmes
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housands of dead bats litter the cave floor, their bony 
wings like pine needles, their desiccated bodies indicat-
ing death by starvation, a whitish fungus ringing their 

noses and lining their wings. They are victims of white nose 
syndrome, one of the most virulent contemporary diseases of 
wild animals.

The disease, so named because it attacks bats’ muzzles, 
strikes most often during hibernation, prematurely awaking the 
bats, who then leave their cave to search for insects during the 
cold winter months. If they make it back to the roost, they are 
hungry and depleted of energy, making it likely they will starve 
to death.

WNS has spread at an alarming rate. It was first discovered 
in a cave in upstate New York in 2006. Three years later, it was 
estimated that over one million bats from Canada to Tennessee 
had been wiped out—prompting officials from the U.S. Fish 
and Wildlife Service, the Great Smoky Mountains National Park, 
Tennessee Wildlife Resources Agency, The Nature Conservancy, 
and others, to close caves and mines to the public to prevent 
possible importation of the deadly pathogen. Today, scientists 
can only guess how many more animals have died in caves and 
mines already contaminated by the fungus.

“It started off slowly at the epicenter in New York,” says Tom 
Hallam, professor emeritus in UT’s Department of Ecology and 
Evolutionary Biology. “Then it gained speed, spreading 200 kilo-
meters a year at first. Now it’s progressing at 350 kilometers a 
year, and there is no indication of it slowing down.”

Searching for Answers
Hallam has teamed up with famed bat expert and ecologist Gary 
McCracken to solve the puzzle of how WNS spreads. Hallam’s 
research currently focuses on the disease’s dispersal rates, 
while McCracken’s research analyzes bat behavior. The two are 
also serving as a repository for Tennessee’s WNS data.

Using computer modeling to project the spread of the dis-
ease, Hallam predicts WNS will soon extend as far south as 
Georgia, Alabama and Arkansas, and as far west as Iowa. There 
have already been confirmed cases in Missouri, Oklahoma, 
Indiana, and North Carolina.

Hallam’s models use epizootic and geographical data of the 
caves in the nation’s karst areas where WNS primarily resides. He 
also uses ecological and demographic data of bats to examine dif-
ferent rates of transmission of the fungus through the three main 
arenas of contact: summer roosts, swarms, and hibernacula.

McCracken, head of the Department of Ecology and 
Evolutionary Biology, spent this past winter installing ultra-
sound detectors at the entrances of Tennessee’s karst caves. 
The detectors look for unusual bat flight activity—flying during 
the day or in winter—that could indicate the presence of WNS.

The detectors also help track the bats—a rather challenging 
task. The main reason WNS is so difficult to contain is that bats 
have large home ranges; they fly great distances and spread the 
deadly disease as they go.

“Treating a disease in a cow is much easier, because cows you 
can contain in enclosures but bats you can’t,” explains Hallam.

Working with the U.S. Geological Survey, McCracken has also 
developed and built cameras that operate under infrared light 
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McCracken slithers into the mouth of White Oak Blowhole cave to 
install the bat detector. The cave is protected by a heavy steel gate 
designed to keep people out but allow bats to enter and exit freely.

McCracken installs the detector, which he developed, inside the 
cave. The brown pipe is a PVC hood that guards the microphone 
from rain. The bat calls bounce off the plexiglass and into the 
microphone. 

McCracken’s bat detector, which records the ultrasonic calls of 
bats each time they enter and exit the cave. The calls are kept on 
a memory card that McCracken swaps out every two weeks.
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that is invisible to people and bats. The cameras will 
be used for observation of contact rates and behav-
ior before and after the arrival of WNS in the cave. 
His data will offer a detailed look at the WNS prob-
lem in Tennessee to get a better idea of the how the 
infected bats interact.

“Contact rates often drive the transmission of the 
disease. So we are actually trying to get empirical 
data on how often they interact, and potentially how 
many other uninfected individuals one infected indi-
vidual could come in contact with in a roosting area, 
then feed these data into the epidemiology model-
ing for rates of disease and transmission,” explains 
McCracken.

While WNS is spread by bat-to-bat contact, it 
probably also exists as an environmental reservoir, 
e.g. in the sediment of a cave. This is another factor 
that makes WNS difficult to contain.

Extreme Measures
Many state regulatory commissions have consid-
ered culling, i.e. killing, infected bats. But as the 
researchers point out, culling would only result in a 
lot of dead bats while the disease would still persist.

“If you are going to actually control the disease 
by killing infected individuals, you need to be able 
to identify individuals that have been infected 
before they infect others, and we don’t have that 
ability with WNS,” says McCracken.

In fact, Hallam developed a model that not only 
illustrated the non-success rate of culling the world’s 
only flying mammal, but also found that culling often 
has the opposite effect of increasing the transmis-
sion of the disease.

The scientists have been working very closely 
with state and regional agencies to make sure “mis-
takes” such as this are not made. Hallam is taking 
his research a step further by creating models 
to determine how many caves would need to be 
treated with a chemical to kill the fungus, to suc-
cessfully slow the spread of the disease.

Nature’s Pest Control
While the bat may not be an endearing creature, 
its disappearance could have catastrophic conse-
quences for agriculture, disease, and the economy.

“Bats eat lots of night-flying insects that are major 
agricultural pests. Their insect consumption reduces 
crop loss, pesticide use, and downstream damage,” 

“Bats eat lots of night-
flying insects that are major 
agricultural pests. Their insect 
consumption reduces crop loss, 
pesticide use, and downstream 
damage.” —Gary McCracken
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Map shows spread of Geomyces destructans, the fungus that probably causes WNS, throughout 23 
states. Color codes indicate counties in which hibernacula were affected by the fungus in a given year.

says McCracken. “The economic damage could be 
significant if we lose these pest-control services.”

It is estimated that a bat eats up to two-thirds 
its weight in insects per night. This could translate 
into over 40 corn-earworm moths per night, each of 
which could lay 1,000 eggs that hatch into cotton-, 
corn-, and tomato-eating caterpillars. Bats also eat 
insects that transmit diseases like the West Nile 
Virus to humans, livestock, and domestic animals.

Obviously, the more we learn about how to slow 
the transmission of WNS, the better. All of the bats 
affected today hibernate. So far the fungus has been 
detected in nine different species. As WNS spreads, 
it could endanger—some to the point of extinction—
two-thirds of the 46 bat species inhabiting the U.S. 
and Canada. The little brown bat, which was once 
very populous, may well become extinct. The Indiana 
bat and the gray bat, already on the endangered list, 
are even more threatened since the onset of WNS.

A Solution?
There is a glimmer of hope for the bats—from Europe.

“The bizarre thing is that bats with the same sort 
of fungus have been discovered in Europe, but they 
seemed unaffected. So we believe that WNS was 
brought over to the U.S. from Europe,” explains 
Hallam. “We hope that in the future our bats will 
become immune like the European bats. Much 
would have to change, though, including bat behav-
ior; but I would not dismiss this possibility.”

In the meantime, the researchers work tirelessly—
from inside caves to behind computers—trying to 
learn what is causing the spread of WNS and how to 
stop it before the bats disappear.

2006–2007

2007–2008

2008–2009

2009–2010

2010–2011

2011–2012

Hallam, left, in decontamination gear, prepares to check sur-
veillance equipment inside a cave near Gap Cave, Va., as he 
searches for WNS-affected bats.



Growing

By Kristi Hintz
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2009, 97-year-old George Moyse set 
records by completing his first skydive. 

“Papa Doc” Walter Watson is the world’s oldest 
doctor at 101. Rabbit Kekai, founding member of 
the Waikiki Surf Club, is 91 and still an avid surfer 
today. At age 77, John Glenn became the oldest 
person to fly in space.

While these may not be typical day-to-day 
feats, these senior citizens are proof that an active 
lifestyle doesn’t have to end at a certain age. This 
belief is at the core of COGS—the Community of 
Gerontology Scholars—and one that Janet Brown, 
COGS coordinator and associate professor in the 
College of Nursing, takes to heart.
“Our aging baby boomer population will be one 
of the largest older adult populations we’ve ever 
seen. There are a lot of people with a ‘doomsday’ 
perspective looking at this as a negative and wor-
rying about the kind of strain they will put on our 
resources and systems. But that doesn’t have to 
be the case. We need to switch our thinking on 
aging,” Brown says.

COGS is composed of gerontology scholars, 
researchers, clinicians, and students from the 
colleges of Nursing; Social Work; and Education, 
Health, and Human Sciences, who, like Brown, 
believe that helping older adults maintain their 
function and improve their quality of life can have a 
positive effect on both the elderly and their contri-
butions to society as a whole.

“It’s all about healthy aging and how we can 
keep older adults functional and in their homes 
longer so that they don’t burden society and its 
resources. We also need to view older people as 
a valuable resource. The baby boomer popula-
tion is going to be the healthiest, most financially 
stable, and best educated that we’ve ever seen 
in older generations. They can contribute to 
society in many ways. People just don’t realize 
the kind of hard work that elderly adults can do,” 
Brown explains.

Staying Active
One way for older adults to stay active and involved 
is through volunteerism. Volunteer activities can 
range from foster-grandparenting to helping out 
at one’s church or community center to building 
Habitat for Humanity homes. But people may be 
hesitant to employ older adults on projects requir-
ing physical labor because, as Brown explains, not 
many people have conducted research on elderly 
adults and physical work. In light of this, Brown, 
along with several other COGS scholars, conducted 
a study exploring the culture and health of elders 
volunteering for Habitat for Humanity.

The group’s study looked at motivation, health, 
and volunteering patterns of 40 older adults par-
ticipating in a Habitat Blitz Build. The researchers, 

In 1998, 77-year-old John Glenn returned to space with 
the crew of the space shuttle Discovery.
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Researching Outcomes
Last year COGS started working with community 
organizations and agencies that service the elderly. 
One thing the group can do for these organizations 
is conduct outcomes research on programs so 
they can prove their success and possibly receive 
funding based on those results.

“It’s really important that we let community agen-
cies know that we have researchers here at COGS 
and that we can help them evaluate their programs. 
It’s a win-win situation: It helps us with our research 
and it helps them either improve their services or 
earn more support for their programs,” Browns says.

One particular community organization that has 
benefited from COGS research is Senior Citizens 
Home Assistance Services. SCHAS coordinates the 
HOPE (Helping Others Provide Exceptional Care) 
program to train compassionate, dependable, and 
experienced caregivers.

HOPE provides training for family members who 
care for elderly adults in the home. They teach 
caregivers about various aspects of living that many 
may not think about when caring for an older adult, 
such as home improvements, personal care, fall 
prevention, medication management, and legal 
issues. Caregivers also learn how to how to take 
care of themselves—mentally and emotionally—and 
what other resources are available in the commu-
nity for them.

COGS was able to help HOPE, a relatively new 
program, receive funding for its second year and 
a small grant for advertising based on outcome 
research. Brown and former COGS scholar Shu-li 
Chen evaluated the effectiveness of the HOPE 
training program and the impact it had on family 
caregivers.

as participant-observers, worked alongside the par-
ticipants—all of whom were at least 57 years old—
gathering data by observing the entire cultural milieu 
and taking field notes and photographs.

They found that older persons who volunteered 
for the physically demanding work of building a 
Habitat for Humanity house were no more physi-
cally healthy than the general population for their 
respective age groups. These findings support 
previous reports that health is not a determinant of 
volunteering among older people.

“Our study showed strong evidence that older 
persons can provide valuable services beyond 
‘traditional’ volunteering activities,” Brown says. 
“Anecdotal evidence from colleagues, church 
groups, and Habitat for Humanity personnel indi-
cates that a significant number of older volunteers 
are providing such services. This is a rich area of 
information and knowledge regarding successful 
aging that should not be overlooked.”

Except for older people in very poor health, 
almost any older adult can be a volunteer in some 
capacity. However, according to Brown, few orga-
nizations tap into the professional skills of older 
adults. Others find it a challenge to get older adults 
to use their golden years of leisure to work or 
volunteer.

“We believe that nurses can act as change agents 
in their community to foster active recruitment 
and involvement of older volunteers. Through their 
involvement, especially in faith-based communities, 
they are in a position to promote volunteering as an 
activity choice for older persons.

“This knowledge will assist in identifying ways 
to support volunteering among elders. Healthcare 
and social work professionals may use this knowl-
edge to plan, implement, and support organized 
volunteering among elders, whatever their aging or 
health status,” Brown explains.

“It’s all about healthy aging 
and how we can keep older adults 
functional and in their homes longer 
so that they don’t burden society 
and its resources.” —Janet Brown

Several of the women who participated in the COGS study 
were on hand to do painting and other odd jobs. 
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“We found that the family caregivers had an 
increased sense of mastery and confidence in the 
caregiving role. Through the program, they felt 
more comfortable and at peace and didn’t get as 
upset about things they encountered. They got 
used to their skills, especially about handling behav-
ioral problems,” Brown says.

Scholars at COGS have also conducted research 
on elders’ decisions to enter assisted living facilities 
and tried to identify predictors of home-stay care. 
The study found that decisions are made by weigh-
ing and balancing gains and losses related to going 
where the help is. A unique finding of the study was 
that the process continued even after elders moved 
into an assisted living facility.

“Providers of long-term care can now add this 
new information into care planning for their elderly 
patients. Understanding the process of decision-
making in this segment of the population may lead 
to the development of interventions that can pro-
mote positive relocation experiences among elders 
and increase the effectiveness of their decision-
making behaviors.”

COGS scholars also teach various courses as 
part of undergraduate and graduate gerontol-
ogy programs. One of the first courses taught to 
students in the gerontology program is Aging in 
Society, a class that Brown feels exemplifies the 
COGS mission.

“In the class, I work to open people’s eyes to the 
positives of aging and healthy aging. Many people 
think that aging is a bad thing, but we like to show 
them that that’s far from the case. And that’s what 
we as scholars and researchers do through COGS.”
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Members of the COGS team studied a Habitat for Humanity project to observe the motivation, health, and volunteering patterns of older 
adults. Even after having both hips replaced and having a pacemaker installed, the men pictured above remained active volunteers.

“We believe nurses can act as 
change agents in their community 
to foster active recruitment 
and involvement of older 
volunteers.”    —Janet Brown
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Trolling  for

Coal
Alex McLemore (left), 
Paul Ayers (center), and 
Matt Gloe (right) prepare 
to map the riverbed.

By Sharon Pound

Sediment collected during the video 
mapping process.
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ndergraduate researchers Adam Duncan 
and Alex McLemore formulated a set of 

research questions when they began their search 
for coal in the Clinch River. As is common with 
research, the answers they uncovered led to a 
whole new set of questions.

Back in 2007, concerns arose that coal depos-
its swept downstream from mining operations in 
Virginia were possibly contaminating the Clinch 
River.

Working with Paul Ayers, a professor in UT’s 
Department of Biosystems Engineering and Soil 
Science, Duncan and McLemore employed a 
UVMS, or underwater video mapping system, 
mounted on the rear of a pontoon boat, to con-
duct their investigation. The depth of the UVMS 
“splash cam” was controlled by a winch system 
the students developed and monitored.

They discovered that coal beds do indeed exist 
where the Clinch River enters Norris Lake just 
south of Tazewell—confirming what Tennessee 
state legislators and environmental agencies 
had suspected. The actual source has yet to be 
determined.

“We felt a very strong sense of accomplishment 
when we first found coal in the river using a system 
that we had set up and tested,” Duncan says. “It 
was refreshing to know our system was success-
ful, but it was amazing and puzzling that we were 
able to find coal so far from any known source.”

After the riverbed was mapped, bottom 
samples were taken and analyzed on a coal-to-
sediment ratio to quantify the amount of coal.

“The discovery of coal answered one question, 
yet it opened the door for future research oppor-
tunities and enticed us to seek more answers,” 
McLemore says.

Ayers regularly mentors undergraduate 
students, with many working on research proj-
ects during the summer months. He says the 
results of the students’ work on the Clinch River 
can be used by the Tennessee Department 
of Environment and Conservation and the 
Tennessee Wildlife Resources Agency to deter-
mine how best to respond to the situation.

For both Duncan and McLemore, undergradu-
ate research led to enrollment in graduate school. 
“When I started looking at graduate school, I real-
ized that I was doing work that could be applied 
to that effort,” McLemore says. “It helped me get 
my foot in the door, to get a taste of research and 
decide if I really wanted to do research. It was 
amazing to me how were able to be so hands-on 
with only one year under our belt.”

Duncan says undergraduate research makes 
classroom work more relevant. “I felt fortunate to 
get in on some great opportunities, to be on the 
cutting edge. I think it makes us better students. 
Research engages you. You learn how to apply the 
math equations and methods you learned in class.”

Coal The UVMS “splash cam.”

“The discovery of coal 
answered one question, yet 
it opened the door for future 
research opportunities and 
enticed us to seek more 
answers.” —Alex McLemore
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