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VP Dispatch 

Breaking Barriers
Celebrating a year of growth and excellence 

W
elcome to Inquiry, the research 

magazine for The University of 

Texas at Arlington. This edition 

of Inquiry captures the research, 

growth, and development that 

placed 2019 among the most transcendent years in 

UTA’s history. We enjoyed marked success thanks to 

the relentless spirit of discovery that is shared among 

our faculty, as well as the efforts of our staff and Uni-

versity leadership. 

The combined vision and energy of the people 

at UTA have resulted in groundbreaking discoveries 

and new projects closely aligned with our strategic plan and its four themes: Health and 

the Human Condition, Sustainable Urban Communities, Global Environmental Impact, 

and Data-Driven Discovery. We have forged new ground in solving some of our greatest 

challenges while elevating the budding researchers and leaders in our student body. 

I am perhaps most proud to say that 2019 brought with it a tremendous achievement 

for UTA: We offcially met all criteria to become Texas’ next Tier One institution and will 

be eligible for funding from the National Research University Fund after sustaining the 

benchmarks for two years. This was made possible by the profound growth and excel-

lence of all who are members of the Maverick family. 

While this designation, when offcial, will present numerous, meaningful opportuni-

ties, it will more importantly serve as a signal to the global research community that UTA 

is a breeding ground for innovation and service through discovery. It demonstrates that 

we are among the best of the best in our ability to propel people, industries, and commu-

nities forward. 

Our goals for growth and excellence are fueled by our desire to provide solutions 

and knowledge that improve the world we live in. Top-tier research universities support 

prosperity and development for all, and UTA is no exception. Last year was an important 

one for the University, but there is still much ahead on the horizon for us to pursue. I hope 

you enjoy this encapsulation of a year of excellence at UTA and stay connected with us as 

we work to transform the world. 
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Illustration by Lara Tomlin 

Leading
Edge 

Research Growth 
UTA has bolstered its research portfolio in recent years through a 

variety of means, such as new infrastructure, new partnerships with 

industry and academia, and—most importantly—new faculty. More 

than 100 faculty have joined UTA over the past year, including Na-

tional Academy members, renowned scientists, and award-winning 

artists. These educators are flling positions in all eight of the Univer-

sity’s degree-granting colleges and schools, where they do import-

ant work in line with our four strategic themes. Their collaborative 

approach to research and instruction will not only help our students 

receive the education they need to make an impact in the world, but 

also help support the community through life-changing innovations. 

Aiding Older 
Adults 
A trio of UTA 

researchers is 

working to improve 

transportation for 

older adults in DFW 

assisted-living com-

munities. 

Assistant Profes-

sors Caroline Krejci 

(industrial, manu-

facturing, and sys-

tems engineering), 

Kate Hyun (civil 

engineering), and 

Kathy Lee (social 

work) are analyzing 

data from various 

sources to identify 

available transpor-

tation access and 

options for older 

adults. They then 

plan to survey older 

adults to better 

understand their 

mobility needs, 

potential barriers, 

and other issues. 

Special
Education 
Over the next 

fve years, UTA’s 

College of Educa-

tion and School 

of Social Work will 

use a $1.08 million 

grant from the U.S. 

Department of Ed-

ucation’s Ofce of 

Special Education 

Programs to create 

an interdisciplin-

ary master’s-level 

personnel prepara-

tion cohort. These 

graduate students 

will be trained to 

work with and serve 

grade-school chil-

dren with disabili-

ties and high needs. 

Assistant Profes-

sors Jandel Crutch-

feld, Ambra Green 

(principal investi-

gator), and John 

Romig are involved 

in the project. 

https://uta.edu/inquiry
mailto:bridges@uta.edu
https://uta.edu/titleix
https://uta.edu/eos
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Health and 
the Human 
Condition 
A century ago, the average American lived 
about 55 years. Today, we are likely to make 80. 
Unrelenting scientific curiosity and exploration 
have made this dramatic increase possible and 
led to life-saving breakthroughs in the diagnosis 
and treatment of diseases and other ailments. 
But progress that improves our quality of life 
extends beyond the physical realm. Examina-
tion of the arts and humanities helps us under-
stand the nature of the human condition and 
the cultural and social fabric that characterizes 
our existence and contributes to our well-being. 

QUICK HITS 

UTA hosted its 

frst International 

Symposium on 

Traumatic Brain 

Injury Mechanisms 

and Protections in 

April. The event, 

which brought 

researchers and 

experts from 

across the globe, 

was chaired by As-

sociate Professor 

Ashfaq Adnan. 

Social work Senior 

Associate Dean 

Debra Woody won 

a $1.3 million grant 

to train addiction 

recovery special-

ists. The award 

is part of the U.S. 

Health Resourc-

es and Services 

Administration’s 

Opioid Workforce 

Expansion Pro-

gram. 

Assistant Profes-

sor Cara Boutte is 

creating a compre-

hensive model of 

mycobacterial cell 

wall regulation to 

better understand 

how it responds to 

stress. The project 

has important 

implications, as 

mycobacteria 

have developed 

immunity to many 

antibiotics. 

K ILLER WAV ES 

Novel cancer 
treatment uses 
microwaves to 
trigger cell death 
Physicist Wei Chen believes he’s found 
a new way to treat cancer cells. He and 
a team of international collaborators 
recently published a paper in Nano-
medicine: Nanotechnology, Biology, 
and Medicine advancing the idea of 
using titanium dioxide nanoparticles 
stimulated by microwaves to cause the 
death of cancer cells without damaging 
healthy cells around them. 

Called microwave-induced radical 
therapy, the new method centers on re-
active oxygen species (ROS), a natural 
byproduct of the body’s metabolism 
of oxygen. Using light to activate ROS 
can be challenging for the treatment of 
tumors deeply located within the body. 
In contrast, microwaves have the ability 
to create deeper penetration that moves 
through all types of tissues and non-me-
tallic materials. 

“This new discovery is exciting be-
cause it potentially creates new avenues 
for treating cancer patients without 
causing debilitating side effects,” Dr. 
Chen says. “This targeted, localized 
method allows us to keep healthy cells 
intact so patients are better equipped to 
battle the disease.” 

FR ACT U RED 

Professors 
studying heart 
failure 
Researchers from UTA and UT South-
western Medical Center (UTSW) are 
teaming up to study what has become 
the fastest-growing type of heart failure. 

Kinesiology Associate Professor 
Michael Nelson and Professor Paul 
Fadel are part of an $11 million National 
Institutes of Health project to study the 
mechanisms of exercise intolerance in 
heart failure patients with preserved 
ejection fraction (HFpEF), a condition 
in which the heart pumps normally but 
is too stiff to fll properly. 

HFpEF is found mostly in older indi-
viduals, and its mortality rate is high. 

“These patients have reduced quality 
of life and lowered tolerance for the 
activities of daily living,” says Dr. Nelson. 

“We are taking a whole-body, interdisci-
plinary approach to work as a team and 
address this problem head-on.” 

Nelson, Dr. Fadel, and their col-
leagues at UTSW are focusing on 
identifying common characteristics 
among HFpEF patients based on car-
diac, pulmonary, and skeletal muscle 
limitations that impede their ability to 
exercise. The goal is to determine the 
best therapies for these patients. 

R X SU C CES S 

“The 
interventions 

developed will 
be tested and 

evaluated in 
simulated and 

actual primary 
care settings.” 

Illustration by Brian Staufer 

Focused on 
medication safety 
Each year in the United States, the 
unsafe use of medications leads to 
over 700,000 emergency room visits, 
according to the National Electronic 
Injury Surveillance System. But a group 
of UTA researchers hopes to dramati-
cally reduce that number through novel 
interventions, especially among patients 
65 and older. 

The University is leading the Partner-
ship in Resilience for Medication Safety 
Learning Lab, a consortium funded by 
a $2.5 million grant from the Agency 

for Healthcare Research and Quality. 
Other members include Johns Hopkins 
University, JPS Health Network, and 
the University of North Texas Health 
Science Center. 

“The whole focus is on medication 
safety through a partnership approach,” 
says Professor and patient safety special-
ist Yan Xiao, who oversees the lab. “The 
interventions developed will be tested 
and evaluated in simulated and actual 
primary care settings.” 

Co-principal investigators are nursing 
Associate Professors Kathryn Daniel 
and Jing Wang, business Professor Kay-
Yut Chen, and engineering Assistant 
Professor Yuan Zhou. 
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WAT ER WO RLD 

Fighting coastal 
fooding 
With sea levels rising around the globe, 
coastal areas are experiencing more 
frequent fooding and—as a conse-
quence—increased damage to urban 
infrastructure and natural areas. 

Civil engineering Assistant Professor 
Michelle Hummel and her research 
partner, Kevin Befus of the University of 
Wyoming, are looking to nature to fnd 
ways to help turn back the tide. 

“The critical thing is to understand 
if nature-based approaches and their 
benefts are as effective as engineered 
approaches,” Dr. Hummel says. “We’re 
trying to fnd strategies that will mitigate 
coastal fooding and be sustainable in 
the long term as sea levels rise.” 

She and Dr. Befus are identifying 
how natural features (e.g., sand dunes, 
marshes, wetlands), gray infrastructure 
(seawalls, levees, detention ponds), and 
nature-based features (man-made struc-
tures that mimic natural features) might 
be used alone or in combination to con-
trol local food hazards in Santa Monica 
Bay and Humboldt Bay in California. 

They will create an integrated 
modeling framework to determine how 
different shoreline measures affect the 
physical processes that control surface 
and groundwater fooding. 

ROAD WARRIO RS 

Cities and 
counties 
will use 

Romanoschi’s 
results to write 

construction 
requirements 

for contractors. 

Recycled asphalt 
put to the test 
Stefan Romanoschi and the Texas 
Department of Transportation (TxDOT) 
have teamed up to test the durability of 
roads made from recycled asphalt. 

Several years ago, the civil engineer-
ing professor built a portable accelerat-
ed pavement testing machine that can 
run a full-sized truck axle back and 
forth over a pavement test section every 
six seconds, or more than 100,000 times 
in a week. It allows researchers to simu-
late road stress at full-scale and measure 
durability more effciently than current 
methods. 

With funding from a two-year, $1.26 
million TxDOT grant, Dr. Romanoschi 
and researchers from the Texas A&M 
Transportation Institute will use the ma-
chine to determine which mixes of recy-
cled asphalt last longer and work better 
on the surface layers of Texas roads, as 
well as how they perform under various 
truck traffc, temperature, and moisture 
conditions. 

The pavement testing center greatly 
reduces the amount of time needed to 
determine which asphalt mixture design 
is better. Cities and counties will use 
Romanoschi’s results to write construc-
tion requirements for contractors that 
maximize the life of roads. 

Illustration by Dan Page 

G ROW T H 

Helping farmers 
thrive 
For small-scale farmers and ranchers in 
Texas, it can be a challenge just getting 
products to the market. 

Caroline Krejci, an assistant profes-
sor in the Industrial, Manufacturing, and 
Systems Engineering Department, is 
using a grant from the USDA Sustain-
able Agriculture Research & Education 
program to explore how to solve this 
problem through collaborative trans-
portation and the creation of virtual 
logistics communities. 

“We want to help family farms and 
ranches fgure out how to effciently 
transport their products to customers 
throughout their respective regions,” 
says Dr. Krejci. “The long-term goal is 
to connect them and build a network of 
producers across the state to leverage 
regional variations in growing seasons 
and products.” 

She is working with farmers in three 
Texas regions who have already begun 
collaborating with others in their com-
munities to create better ways to trans-
port food. Krejci hopes to help them 
determine how to make these collabora-
tions more effcient and resilient. 

“It’s a balance between effciency and 
the social aspect of making sure that 
farmers can thrive and earn a living.” 

Sustainable 
Urban 
Communities 
Developing more sustainable communities is 
vital to strengthening our economy, enhanc-
ing everyday life, and providing a foundation 
for lasting prosperity. Opportunities abound 
to make urban regions more livable, including 
reducing pollution, preserving ecosystems, and 
offering a variety of transportation and housing 
choices. Today’s urban communities demand 
better building design, land-use planning, and 
improved infrastructure. They also broaden 
horizons and enlighten minds through cultural, 
recreational, and educational programs. 

QUICK HITS 

The College of 
Architecture, 
Planning, and 
Public Afairs held 

a “Future Cities, 

Livable Futures: 

Toward a Sustain-

able Model for 

Urban-Watershed 

Systems” confer-

ence in August. 

Co-sponsors were 

the National Sci-

ence Foundation 

and UNESCO. 

Civil engineering 

Professor and 

Chair Ali Abol-
maali and the city 

of Waxahachie are 

collaborating on 

robotic inspections 

of several miles 

of the city’s sewer 

pipelines. 

Mohammad 
Najaf, director of 

the Center for Un-

derground Infra-

structure Research 

and Education, is 

collaborating with 

the Indian Society 

for Trenchless 

Technology to 

solve leakage 

problems in the 

pipes that channel 

stormwater to 

energy plants. 
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SU N K 

Uncovering 
submerged 
civilizations 
To better understand the social orga-
nization of caribou hunters who lived 
9,000 years ago, Ashley Lemke is look-
ing beneath the surface—literally. 

The assistant professor of anthropol-
ogy received funding from the National 
Science Foundation to survey and exca-
vate ancient hunting sites in the Great 
Lakes that she believes could be a travel 
route for hunters and caribou. 

“There’s a sunken forest in Lake 
Huron, so as I’m discovering tools and 
hunting structures, I’m seeing the land-
scape as these people saw it 9,000 years 
ago,” says Dr. Lemke. 

In separate projects, she is using 
virtual reality technology to show 
indigenous people in Alaska what 
the landscape looked like when their 
ancestors lived on it and is exploring 
areas in North Carolina for evidence of 
prehistoric people in the Atlantic. 

“The sites I study are underwater due 
to changes in our climate, and we’re 
facing similar issues now,” Lemke says. 

“With underwater archaeology, we can 
study the past and see how people 
adapted or responded as the land 
around them changed.” 

B RID G ED 

“Sediment 
released 

from bridge 
construction 

might … cause 
habitat to sufer 

downstream.” 

The ecological 
impact of bridges 
A group of UTA civil engineers is study-
ing the impact of bridge construction 
projects on stream ecology through 
a grant from the Texas Department of 
Transportation (TxDOT). 

Assistant Professor of Instruction 
Habib Ahmari, Associate Professor 
Xinbao Yu, and their team will conduct 
a baseline study of stream morphology 
and aquatic habitat before a bridge is 
built, then what happens during bridge 
construction and after it is complete. 

Their goal is to develop a predictive 
model for TxDOT that can be used to 

determine the downstream ecological 
impacts of bridge construction to sup-
port more effective project planning. 

“Sediment released from bridge con-
struction might change the sediment 
loading in receiving streams and cause 
habitat to suffer downstream of these 
bridges,” Dr. Ahmari says. “We have to 
determine the impact of bridge con-
struction on freshwater mussels, which 
are natural flters of the water in rivers 
and streams. It’s a very important spe-
cies to have in a river or stream because 
it shapes the ecosystem and clarifes 
water for other species.” 

The team is partnering with Texas 
A&M AgriLife Research for the project. 

Illustration by Stephan Schmitz 

G O LD EN 

Making artisanal 
mining safer 
In small towns in Colombia and Peru, 
where artisanal and small-scale gold 
mining (ASGM) is a way of life, workers 
often use techniques that have been 
passed down through the generations. 
But these tried-and-true methods can 
also be deadly. 

In ASGM, ore is often processed with 
mercury, a substance toxic to both hu-
mans and the environment. Past efforts 
to change this practice have largely 
failed, most likely because the potential 
solutions were created by outside en-
gineers and environmentalists without 
input or insight from the communities 
that would be using them. 

Civil engineering Associate Profes-
sor Kate Smits and doctoral students 
Michelle Schwartz and Jose Valesquez 
are part of a team of engineers and 
social scientists working with local 
researchers and educators to make the 
mining process safer and more envi-
ronmentally friendly while allowing the 
communities to continue their ancestral 
way of life. 

“These are not simply improved tech-
nologies and techniques, but new social 
organizations and networks of people 
that make ASGM cleaner, safer, and 
more sustainable,” Dr. Smits says. 

Global 
Environmental 
Impact 
As concerned citizens of the global communi-
ty, we must recognize and live within environ-
mental limits. Future generations will survive 
only if we maintain the delicate balance of our 
planet through thoughtful stewardship of its 
natural resources. With the world’s population 
exceeding 7.5 billion, the need to conserve 
these essential elements is increasingly critical. 
Becoming more environmentally efficient helps 
us better manage our shrinking water supply, 
clean the air we breathe, reduce our carbon 
footprint, and protect our biodiversity. 

QUICK HITS 

Three recent 

studies published 

by Shimadzu 

Distinguished 

Professor of Ana-

lytical Chemistry 

Kevin Schug and 

his team indicate 

that wastewater 

produced during 

hydraulic fractur-

ing may be recy-

cled and treated for 

reuse by forward 

osmosis. 

Majie Fan, asso-

ciate professor of 

earth and environ-

mental sciences, is 

studying the role 

a mountain range 

in Mexico plays on 

the formation of 

a major weather 

pattern afecting 

North America. 

Sophia Passy, 

associate profes-

sor of biology, and 

postdoctoral re-

searcher Katrina 
Pound published 

an article on the 

biological conse-

quences of stream 

acidifcation in the 

Adirondack Moun-

tains in Diversity 

and Distributions. 
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Data-Driven 
Discovery 
Data fuels important decisions at every level of 
society. The exponential growth and availability 
of big data presents numerous challenges and 
opportunities. It is voluminous, fast, increasing-
ly complex, and comes in a range of formats. 
But if managed effectively, big data can deliver 
powerful benefits. It can result in more accu-
rate analyses in fields ranging from health care 
to genomics to business informatics to physics. 
More accurate analyses lead to more confi-
dent decision-making. And better decisions 
can mean greater operational efficiencies, cost 
reductions, and decreased risk. 

QUICK HITS 

Kyungsuk Yum, 

assistant professor 

in the Materials Sci-

ence and Engineer-

ing Department, 

received a fve-

year, $500,000 

National Science 

Foundation 

CAREER award to 

design and develop 

bioinspired 3D 

materials with pro-

grammed shapes 

and motions. 

David Arditi, an 

assistant professor 

of sociology, is 

working to pre-

serve North Texas’ 

independent mu-

sic scene through 

MusicDetour, a 

digital depository 

for music created 

and performed 

in the Dallas-Fort 

Worth area. 

Electrical engineer-

ing Professor Wei-
dong Zhou is using 

a $450,000 Army 

Research Ofce 

grant to determine 

the minimum 

amount of energy 

required to develop 

high-speed and 

energy-efcient 

lasers based on 

nanophotonic cavi-

ties and nanostruc-

tured materials. 

FACT CH ECK 

Professor leading 
program to debunk 
misinformation 
For the past several years, computer 
science and engineering Professor 
Chengkai Li has been developing an 
electronic fact-checking system called 
ClaimBuster, which monitors news to 
catch factual claims and fnd matches 
with a curated repository of fact-checks 
from professionals. Now, he is leading 
a $998,870 National Science Founda-
tion Convergence Accelerator Pilot 
program to deliver verifably credible, 
open-knowledge networks. 

“Our goal is to ensure credibility, in-
tegrity, completeness, and truthfulness 
so people accessing the knowledge 
network can be confdent that the infor-
mation provided is correct,” Dr. Li says. 

He is working with researchers from 
a number of other universities on the 
project, as well as with institutions such 
as the Pacifc Northwest National Lab, 
Army Research Lab, IBM, and Amazon. 

“The Convergence Accelerator ini-
tiative is an exciting new approach to 
discovery,” says engineering Dean Peter 
Crouch. “Dr. Li and his collaborators 
at UTA and across the country have 
a unique opportunity to provide an 
impactful service to the public.” 

RED FL AG 

The ultimate 
goal is to use 

the information 
to describe 

and predict 
patterns among 

ofenders. 

FLI G H T SCH O O L 

Making UAVs 
more efcient 
Electrical engineer Yan Wan is teach-
ing drones how to be a team. For her 
National Science Foundation CAREER 
award, the associate professor investi-
gated networking solutions to enable 
multiple unmanned aerial vehicles 
(UAVs) to accomplish a single goal with 
limited physical resource constraints. 
One of the fndings was recently pub-
lished in IEEE Transactions on Control of 
Network Systems. 

“We found that layered structures—in 
which multiple groups of UAVs commu-
nicate with one another through group 
leaders—are very promising to control 
networked UAVs,” Dr. Wan says. “We 
proved that such structures can signif-
cantly reduce communication through-
put while still allowing effcient comple-
tion of distributed control tasks.” 

Her research, while still in the theo-
retical stages, could have an impact on 
the design of future unmanned vehicle 
networks—even, potentially, UAVs that 
work without human controllers. Un-
derstanding how to build networks that 
consider both control and communica-
tion needs would increase effciency, 
reduce throughput requirements, and 
improve network management capabil-
ities. 

A database of 
teacher misconduct 
To improve hiring practices for teachers, 
inform policymakers, and ensure stu-
dent safety, Catherine Robert is develop-
ing a database with information about 
Texas certifed educators who have 
engaged in sexual misconduct during 
the last two decades. 

The assistant professor of education-
al leadership and policy studies—in 
partnership with David Thompson at UT 
San Antonio—is providing empirical 
data on educator sexual misconduct 
that can help policymakers. The goal is 
to use the information to describe and 

predict patterns among offenders. 
“This data can directly inform how 

we prepare new and current teachers 
to ensure the safety and well-being of 
students,” Dr. Robert says. 

For example, she and her team have 
already found that 36% of sanctioned 
teachers were in their frst year of teach-
ing in their school districts, and more 
than half were coaches, band directors, 
or extracurricular sponsors. 

The grant also entails the develop-
ment of training programs for staff in 
maintaining appropriate boundaries 
with students and identifying so-called 

“grooming” behaviors. 
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Closer 
Look 

Testing 
Test articles are 

Input 
The plasma (air or 
carbon dioxide to 
simulate atmo-
spheric entry on 
Mars) is accelerat-
ed to hypersonic 
fow conditions, 
the equivalent of 
Mach 12. 

Warm-Up 
Up to 1.6 MW of 
electrical power is 
used to heat the 
test gas. Tem-
peratures higher 
than the surface 
of the sun can be 
obtained (10,000 
degrees Fahren-
heit). 

inserted in the 
high-speed and 
high-temperature 
gas and exposed to 
conditions similar 
to planetary entry 
or re-entry. 

Pressurized 
Capable of reach-
ing near vacuum 
pressures, the 
chamber allows re-
searchers to test at 
conditions equiva-
lent to high-altitude 
fight. 

Collection 
The hot and super-
sonic gas is col-
lected and aerody-
namically slowed 
down to subsonic 
values. It is then 
cooled by powerful 
heat exchangers 
and processed by 
a deep-vacuum 
station. 

L ast year, Uta brought its new arc-heated, hypersonic 
wind tunnel online. The only one of its kind in the nation 
at a university, the tunnel is being used to develop ad-

vanced laser-based measurements of plasma fow for the study 
of heat shields for hypersonic vehicles. The tunnel was entirely 
designed at the UTA Aerodynamics Research Center by Profes-
sor Luca Maddalena and his team, which over the past four years 
has included postdoctoral researchers Stefano Gulli, Fabrizio 
Vergine, and Davide Viganò; doctoral students Vijay Gopal and 
Daniel Palmquist; alumnus David Campbell; undergraduate stu-
dents Cooper Green, Ian Raybon, Rachel Weeresinghe, and Skyla 
Westphal; and lab manager David Carter. 

Control Room 
State-of-the-art 
technology is used 
to remotely oper-
ate the facility from 
a blast-resistant 
room. Hundreds of 
sensors are con-
stantly monitored 
by the integrated 
system, and oper-
ations are carried 
out on multiple 
touch screens. 

Instruments 
Advanced instru-
mentation spans 
from classic 
calorimeters to 
cutting-edge fem-
to-second lasers 
that non-intrusively 
probe the reacting 
gas’ composition 
and velocity. 
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N M A R C H 19 8 9 , a powerful explosion 

rocked the surface of the sun. Moments

later, a billion-ton cloud of gas began

hurtling toward Earth. When the par-

ticles crashed into our magnetic feld,

they triggered brilliant auroras—also known

as northern lights—and one of the most se-

vere geomagnetic storms in modern times.

That solar storm generated electrical currents in 
the ground beneath much of North America, tripping 
circuit breakers. Millions of people in northeastern 
Canada lost power. A blackout blanketed Quebec, 
shutting down businesses, schools, airports, and
subways. Power transformers in New Jersey melt
ed.

If a similarly powerful storm struck today, the 
consequences likely would be even more dam
aging. In addition to long lasting power outages, 
communications satellites could be disabled, 
telecommunications cables destroyed, and GPS 
signals tangled. 

Yet scientists say it is impossible to predict 
when the next major storm will strike Earth. 
We can, however, improve our forecasting, and 
that s exactly what physicists at The University 
of Texas at Arlington are doing through their 
research on strengthening space weather mod
els and boosting our understanding of space 
weather events.

Space weather forecasting is about 50 years 
behind terrestrial weather forecasting,” says 
physics Assistant Professor Dan Welling. “Fortu
nately, we are making enormous strides in build
ing more sophisticated space weather models
needed to protect our infrastructure.

FORECAST: 

SOLAR 
FLARE

Space weather such as solar wind and geomagnetic storms can rattle power grids 
and communications systems here on Earth. Scientists at UTA are working to keep 
our systems running by improving forecasting and increasing our understanding of 
these powerful events. By Sarah Bahari 

II N M A R C H 19 8 9 , a powerful explosion 

rocked the surface of the sun. Moments 

later, a billion-ton cloud of gas began 

hurtling toward Earth. When the par-

ticles crashed into our magnetic feld, 

they triggered brilliant auroras—also known 

as northern lights—and one of the most se-

vere geomagnetic storms in modern times. 

That solar storm generated electrical currents in 
the ground beneath much of North America, tripping 
circuit breakers. Millions of people in northeastern 
Canada lost power. A blackout blanketed Quebec, 
shutting down businesses, schools, airports, and 
subways. Power transformers in New Jersey melt-
ed. 

If a similarly powerful storm struck today, the 
consequences likely would be even more dam-

-aging. In addition to long lasting power outages, 
communications satellites could be disabled, 
telecommunications cables destroyed, and GPS 
signals tangled. 

Yet scientists say it is impossible to predict 
when the next major storm will strike Earth. 
We can, however, improve our forecasting, and 

’that s exactly what physicists at The University 
of Texas at Arlington are doing through their 
research on strengthening space weather mod-
els and boosting our understanding of space 
weather events. 

“Space weather forecasting is about 50 years 
behind terrestrial weather forecasting,” says 
physics Assistant Professor Dan Welling. “Fortu-
nately, we are making enormous strides in build-
ing more sophisticated space weather models 
needed to protect our infrastructure.” 

15InquiryPhoto by Barcroft Media / Getty Images



16 17 THE UNIVERSITY OF TEXAS AT ARLINGTON Inquiry

Inquiry 2020_CMYK.indd  16-17Inquiry 2020_CMYK.indd  16-17 2/7/20  4:36 PM2/7/20  4:36 PM

 

 

 
 
 
 
 
 
 
 

 
 

 
 

Clockwise from 
left: Ramón 

López, Yue Deng, 
and Dan Welling 

are focused 
on predicting 

and measuring 
space weather. 

With a cadre of renowned space physicists, UTA 
is forging a leading role in space weather research. 
Scientists have earned millions of dollars in research 
grants and important professional accolades, refect-
ing UTA’s commitment to data-driven discovery, one 
its four strategic pillars. 

“UTA has solidifed its role as a key player in the 
feld of space physics,” says Alex Weiss, professor 
and chair of the Physics Department. “Our scientists 
are helping to unravel the mysteries of how extreme 
space weather events affect the Earth’s atmosphere, 
which is directly related to the safety and security of 
our communities.” 

PREDICTING SOLAR FLARES 
When a solar fare erupts on the sun, it sends 
charged particles barreling through the universe. 
Three days and 100 million miles later, the particles 
reach Earth, where they rattle the magnetic feld. 

Physics Professor Yue Deng is leading a national 
effort to develop a space weather simulator capable 
of predicting how energy is distributed in the upper 
atmosphere during such events. 

“Space weather is very important to society’s 
infrastructure, but there is still much we do not 
know,” she says. “This is an important opportunity to 
improve our ability to predict space weather’s effects 
with much higher accuracy and detail.” 

For the project, Dr. Deng assembled a team of 

scientists from across the country, including the Uni-
versity of California at Los Angeles, Johns Hopkins 
University, the Massachusetts Institute of Technology, 
the University of Colorado at Boulder, the University 
of New Mexico, and UT Dallas. The team won a 
$7.3 million grant from the Department of Defense’s 
Multidisciplinary University Research Initiative to 
fund its work. 

The goal is to better predict density, momentum, 
and energy distributions during space weather 
events in the upper atmosphere to an accuracy of 1 
degree longitude and 1 degree latitude—about 62 
miles in each direction. 

Current estimates of the energy entering the up-
per atmosphere during times of greatest solar output 
can be off by 100%. That in turn can throw off the 
models used to predict trajectories and track neutral 
density in a specifc region by up to 30%, wreaking 
havoc on GPS and communications systems. 

To improve modeling, Deng studies weather 
events on a smaller scale, both spatially and tempo-
rally, while combining new techniques with current 
knowledge and models. Previously, she helped 
develop the Global Ionosphere-Thermosphere Mod-
el, which yields a 3D look at how electrodynamic 
energy from solar winds infuences the Earth’s upper 
atmosphere. 

Ultimately, this work could help operators of 
satellites, communications systems, air traffc radar, 

and electricity grids know how to best protect their 
systems from solar fares or coronal mass injections, 
in which the sun releases an avalanche of electrons 
and protons. 

“We hope to one day be able to accurately predict 
solar weather events,” Deng says. “If not properly 
anticipated, solar fares and coronal mass injections 
can disrupt a number of critical systems worldwide, 
from our defense satellites to fight programs.” 

MEASURING SPACE STORMS 
How scientists measure space storms is a critical 
piece of the puzzle. Physicists have long relied on 
what is called the disturbance storm time index 
(Dst) to evaluate the strength of the current around 
Earth caused by solar wind energy entering the 
magnetosphere. Now, Professor Ramón López is 
working to develop a new, more relevant classifca-
tion system for geomagnetic storms. 

“Measuring changes to the geomagnetic feld is 
critical to understanding these storms,” Dr. López 
says. “With our current classifcation system, we do 
not have the full picture of what is happening.” 

Solar winds move from the sun to Earth’s upper 
atmosphere, unleashing a torrent of energy. López 
is particularly interested in storms where large 
amounts of energy are dissipated in the ionosphere, 
because activity there can have signifcant conse-
quences on space weather. (The ionosphere is the 
layer of the Earth’s atmosphere about 40 miles to 
600 miles above the surface.) 

Studying past real-life space weather events, he 
uses computer simulations to create a comprehen-
sive model that illustrates the transfer of energy 
related to the solar wind. 

“Our current models do a fne job of measuring 
the size of small storms. But there is a disconnect 
that occurs with large-scale storms, and that is what 
we are addressing,” López says. “A more relevant 
measure than Dst would help us better understand 
how these storms affect our technology on Earth.” 

SIMULATING WEATHER SEQUENCES 
In 1972, U.S. military pilots fying in North Vietnam 
witnessed something unexpected—more than two 
dozen sea mines suddenly, and without reason, 
exploded in the water. 

Scientists later concluded that the explosions 
were likely triggered by a solar storm that also 
caused widespread electrical and communication 
disturbances throughout North America. Today, 
using data from that event, Dr. Welling is piecing 
together a picture of the storm through simulation. 

“The big challenge with space weather is obser-
vation. In terrestrial weather, we have instruments 
everywhere to measure rainfall, wind velocity, and 

temperature,” he says. “In space weather, we have 
some instruments on the ground to measure the ef-
fects of the magnetic feld and a handful of satellites 
in space at a time. It’s much more diffcult to get a 
clear picture of solar wind conditions.” 

To overcome the challenge, Welling runs hun-
dreds of simulation sequences, then develops 
inferences. Further, he studies worst-case scenari-
os. For example, he is currently 
completing a project with Los 
Alamos National Laboratory in “UTA is a true 
New Mexico to determine which 
regions of the world—and specif- powerhouse for 
cally, which power grids—would space-related 
be the most vulnerable to a major 
solar storm. research, 

“We essentially study little 
perturbations that can be big helping to 
trouble for a power grid,” he says. 

“Working alongside geologists, we drive critical 
use characteristics of electrical discoveries 
conductivity in the ground to 
determine which areas are most that will have a 
at risk.” lasting impact.” 
COVERING THE SPACE 
SPECTRUM 
UTA’s space-related research doesn’t end at weather. 
Faculty from across campus are studying various is-
sues important to our understanding of the universe. 

For example, over the past year, Purnendu “San-
dy” Dasgupta, the Hamish Small Chair in Ion Analy-
sis, engineered a device that collects drops of liquid 
as it travels through space and analyzes the content 
for conditions that support life, while bioengineering 
Professor Hanli Liu launched a project to improve 
memory and cognitive function in astronauts during 
space missions by directing light onto their brains. 

More recently, an international team of astrophys-
icists that includes physics Professor Zdzislaw Musi-
elak found the frst verifed presence of confned 

“pseudo-shocks” around a sunspot. The discovery 
could help explain longstanding questions about 
the reasons for the vast difference in temperature 
between the sun’s surface and its corona, the outer-
most part of its atmosphere. 

Morteza Khaledi, dean of the College of Science, 
believes the work of these scientists and engineers 
demonstrates the University’s impressive breadth of 
expertise in space-related research. 

“UTA is a true powerhouse for space-related re-
search, helping to drive critical discoveries that will 
have a lasting impact,” Dr. Khaledi says. “The work 
of our scientists has the potential to transform not 
only our understanding of the universe, but also how 
Earth fts into this incredibly complex picture.” i 
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W H E N  

S T R I K E S  
D I S A S T E R  

he day disaster strikes usually starts like any oth-

er. Normal routines unfold within cities built to 

sustain them. People make their way through the 

actions of daily life, rarely giving even a passing 

thought to the systems that make it possible. 

But then, something changes: The rain 
is torrential; the tornado drops down 
from nowhere; the ground rumbles. 
When disaster strikes, the strengths of 
our infrastructure—or lack thereof—be-
come readily apparent. Were our social, 
economic, and physical systems pre-
pared? If they weren’t, the consequences 
can range from severe economic and 
infrastructural damage to the devastat-
ing loss of human life. 

While researchers at The University 
of Texas at Arlington can’t prevent disas-
ters from hitting our cities, they can help 
decision-makers at the local, state, and 
national levels make the right calls— 

During natural disasters, 
cities and their citizens must 

contend with myriad decisions 
that afect resilience and 

survivability. UTA researchers 
are guiding them along the way. 

and ultimately mitigate the damage. Pro-
fessors from a variety of felds, including 
political science, civil engineering, and 
social work, are examining disaster 
preparation, response, and recovery to 
ensure citizens and cities are safe. 

Risky Business 
Every day, we drive on roads and walk 
on sidewalks that cover a vast and intri-
cate maze of pipes beneath us. In the 
U.S., there are approximately 1.6 million 
miles of water and sewer pipes; by 2020, 
their average age will be 45 years. If an 
earthquake were to strike, these pipe-
lines would be particularly vulnerable, 

By amBer Scott 

as they weren’t built to modern earth-
quake-resistant standards. 

“Imagine you’re a water utility em-
ployee and someone comes to you with 
$2 million so you can rehabilitate your 
pipelines,” says Mohsen Shahandashti, 
assistant professor of civil engineering. 

“You know you can get earthquake-resis-
tant pipes, but it will be very expensive— 
you couldn’t do it for the whole city. If 
you’re lucky, you could replace 1% of the 
pipes you have. So where do you start?” 

Dr. Shahandashti hopes to provide 
a starting point through the develop-
ment of an algorithm that models the 
effects of earthquakes on water pipeline 
infrastructure. His research will aid de-
cision-makers in determining how best 
to use limited infrastructure funding to 
make pipelines less prone to earthquake 
damage. 

Borrowing from principles of quan-
titative fnance, Shahandashti and his 
co-principal investigators—industrial, 
manufacturing, and systems engineering 
Professors Jay Rosenberger and Victoria 
Chen and civil engineering Professor 
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Simon Chao—are working to minimize 
the risks associated with choosing 
which pipes to work on and replace frst. 

“Turning to fnance research was mo-
tivated by the problem. Utility managers 
have a huge responsibility, so they are 
looking for the best and least risky deci-
sion,” Shahandashti says. “Is there a way 
to limit this risk? That is the question I 
seek to answer.” 

Water Works 
In recent years, the nation has seen an 
increase in so-called 100-year foods, 
resulting in major damage to cities. 

“A distinct feature of climate change 
is that you suffer from long-term 
drought, and rainfall happens in short 
duration,” says Nick Fang, assistant 
professor of civil engineering. “Average 
annual rainfall may remain pretty much 
the same, but it’s coming all at once 
instead of over time. City codes imple-
mented years ago aren’t designed for 
this—they just can’t handle it.” 

Dr. Fang, who has conducted exten-
sive research on fooding and Texas 
watersheds, recently received a Texas 
General Land Offce grant to analyze 
regional drainage and propose recom-
mendations for future food prevention 
in nine southeast Texas counties. He 
and his team will collect existing topo-
graphic and geographic information sys-
tem data, build them into a dashboard, 
then work with the local communities 
and their leaders 
to develop water 
strategies. 

“What we are 
looking for are 
possible chang-
es to coding or 
zoning practices 
that will prevent 
or lessen regional 
fooding damage 
during future natu-
ral disasters,” says 
Fang, who is collaborating with UT San 
Antonio’s Hatim Sharif on the project. 

“Many times, communities don’t have 
suffcient resources to address these 
issues,” he continues. “Universities like 
UTA step in and can assist them in an 
effective way.” 

While Fang helps communities better 
manage food water, another civil engi-
neering professor at UTA, DJ Seo, helps 
the National Oceanographic and Atmo-
spheric Administration (NOAA) and the 
National Weather Service (NWS) better 
predict the amount of water that will 
arrive during major weather events like 
hurricanes or fooding. 

He is working on a way to take fore-
casts and metrics from multiple sources 
and merge them into a single dataset. 
The aim is to create a forecast that will 
be more easily understood and useful, 
thereby helping emergency managers 
make the best decisions possible based 
on the most complete information. 

“Forecasting water is becoming 
increasingly more important because 
manmade changes to the land surface 
and climate change are making hydro-
logic prediction more diffcult,” explains 
Dr. Seo. “At the same time, the impact 
is becoming larger due to growth of 
population and the built environment.” 

Let it Snow 
Adding further complexity to food fore-
casting is the impact of snowmelt-driven 
runoff on water levels. Many variables 
can affect these predictions, including 
precipitation type, snowpack attributes 
such as density and grain size, and the 
movement of meltwater through soil. 

Civil engineering Assistant Professor 
Yu Zhang is helping forecasters improve 

predictions and 
issue more accu-
rate, timely, and 
effective warnings 
by combining 
snowpack and hy-
drologic modeling 
capabilities in the 
NWS. 

His research 
could create a 
paradigm for 
ingesting remotely 

sensed snow data from NOAA’s Joint 
Polar Satellite Systems into the National 
Water Model. 

“Snow is the biggest wildcard be-
cause there are so many things that can 
go wrong,” Dr. Zhang says. “We want 
to be able to exploit the information 

concerning snowpack from NOAA’s 
operational remote sensing platforms. 
Our work can help communities under-
stand potential mitigation measures and 
economic cost beneft.” 

Elder Care 
Community resilience is a central driver 
of research being conducted by Zhen 

Cong, associate dean for research and 
faculty affairs and director of the School 
of Social Work’s Ph.D. program. She’s 
focused on one of the most vulnerable 
groups in our communities: the elderly. 

“I’m interested in the social side— 
how people experience disasters,” she 
says. “In the area of disaster research, 
we tend to view the elderly as one sin-
gle population and make recommenda-
tions based on that view. But in reality, 
they’re all very different. There’s not a 
lot of research in this realm.” 

To fll that void, Dr. Cong and her 
team are collecting data on house-
hold emergency plans and looking at 
how communities affected by natural 
disasters respond and recover. What 
they’ve found is that while older adults 
are not less likely to have emergency 
plans, those plans are more likely to be 
underdeveloped. 

“Older adults who have higher levels 
of social isolation and declined mo-
bility, physical health, and cognitive 
functioning are more vulnerable to 
disasters. Having a quality, detailed 
plan that is easy to follow is an import-

ant part of increasing their survivabil-
ity and resilience,” she says. “To best 
meet their needs, we have to take an 
individualized approach to emergency 
preparedness from a multilevel inter-
disciplinary perspective—looking at 
family relationships, social networks, 
community social capital, and our built 
environment.” 

Cong is also creating a new model to 
guide future disaster-related studies in 
the presence of aging populations and 
emerging technologies. This includes 
how to effectively communicate torna-
do warnings to older adults and how 
to best mobilize protective action and 
mitigation behaviors. 

“Being in the community and seeing 
the effects of these disasters frsthand is 
what motivates me,” she says. “You see 
people working together, supporting 
each other—it’s very emotional and 
encouraging.” 

Surveying Response 
Political science Associate Professor 
Daniel Sledge and Assistant Professor 
Herschel Thomas are also interested 
in community response to disaster. 
They worked on a study assessing how 
nonproft and nongovernmental organi-
zations (NGOs) supplemented recovery 
efforts in communities hit hard by hurri-
canes and wildfres in recent years. 

“When there’s a disaster, you tend to 
hear about the role of the government 
and its successes or failures,” Dr. Sledge 

says. “We have a very real, complex 
intergovernmental system for respond-
ing to disasters, but it fundamentally as-
sumes that NGOs are going to be there 
on the ground and that they’re capable 
of responding to disaster.” 

Dr. Thomas adds: “There is a massive 
responsibility placed on these organiza-
tions and businesses. They’re expected 

to do a lot, but we don’t know much 
about their capacity.” 

To fnd out, they traveled extensive-
ly, conducting feld research in Texas, 
Florida, Puerto Rico, and northern and 
southern California. After surveying 
and interviewing 115 nonprofts and 
NGOs engaged in disaster response, 
Sledge and Thomas concluded that 
voluntary organizations active in disas-
ter (VOADs) are critical to successful 
post-disaster coordination and recov-
ery. VOADs bring together groups and 
representatives from local and state 
government agencies to coordinate ac-
tions, share information, and target their 
efforts during and after disasters. 

In their study, which was published 
in the American Journal of Public Health, 
the researchers noted that the success 
of these groups depended on a number 
of factors, including resources, coordi-
nation, and whether the organization 
was active already and in place before 
the disaster struck. 

“A lot of what we found isn’t surprising 
to the people and the groups who are 
out there working in the communities. 

There just isn’t much research about it,” 
says Sledge. “We’re trying to understand 
the role of the NGOs and shed light on 
what they’re doing, why it’s effective or 
not, and what might be done differently.” 

Thomas notes that at its heart, their 
work is really about the people who are 
directly impacted by and responding to 
the aftermath of these disasters. 

“The sheer number of regular citizens 
who found themselves in extreme situ-
ations and stepped up to the plate—it 
was amazing,” he says. “In conducting 
our feld work, we saw the humanity of 
this massively complex system.” 

Paradoxically, that system is both 
helped and hindered by the human-
ity that drives it. That’s where UTA’s 
researchers come in—to ask the right 
questions, formulate the right approach, 
and tackle challenges head-on. It’s a 
way of steering the decision-makers in 
the right direction and supporting the 
vulnerable before, during, and after di-
saster. It’s what keeps our infrastructure 
standing strong and running smoothly. 
It’s what saves lives. 

“The problem is that we could have a 
shock. Disaster is not normal business. 
The question is how to survive,” Shahan-
dashti says. “In order to survive it, you 
need to make the right decisions before, 
when, and after it happens. The work 
of every UTA researcher working in the 
area of disaster resilience follows at 
least one of those three. And that’s what 
unifes us: the decision-making.” i 

From left: Zhen 
Cong, Mohsen 
Shahandashti, 
and Nick Fang 
are focusing 
on diferent 
issues related 
to natural 
disasters. 

“Disaster is 
not normal 
business. 
The question 
is how to 
survive.” 
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Flesh &      Bone 
College of 

Nursing and 
Health Innovation 

researchers are 
unlocking the 
secrets of the 

musculoskeletal 
system to promote 

healthy aging, 
treat diseases, 

and increase our 
quality of life. 

By ElizaBEth 
CouCh 

W I T H 2 0 8 B O N E S , 650 muscles, 
about 1,300 tendons, and a 
multitude of vessels and nerves, 
the musculoskeletal system is the 
largest system in the human body. 

A group of researchers at The University of Texas 
at Arlington is dedicated to studying this intricate 
system and solving its mysteries—especially as they 
relate to chronic disease and aging. 

“We want to understand the musculoskeletal 
system, answer essential questions about its mecha-
nisms, and discover strategies for improved function 
during development and aging to determine new 
strategies for healing,” says Marco Brotto, the George 
W. and Hazel M. Jay Endowed Professor in the Col-
lege of Nursing and Health Innovation. 

He heads the new Bone-Muscle Research Center 
(BMRC), which features the work of seven research-
ers with different areas of expertise in bone, muscle, 
neuronal, and vascular biology. 

In addition to Dr. Brotto, the BMRC comprises 
Rhonda Prisby, head of the Bone Vascular and Mi-
crocirculation Laboratory; Dan Trott, whose exper-
tise is integrative immunology; Venu Varanasi, who 
focuses on bone-muscle regeneration; Zui Pan, an 
expert in calcium signaling in cancer, muscle aging, 
and cardiovascular disorders; and Jingsong Zhou, 
whose recent research covers amyotrophic lateral 
sclerosis (ALS) and aging muscle disorders. The 
researchers also have individual labs. 
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Although they are each driven by different ex- develop protein gene activators to protect skeletal sifed particles are large enough to clog the smallest “He empowers us to be equal players in the research.” 
periences and motivations, their overall goal is the muscles from diabetes. blood vessels in the vascular tree.” Much of this research is focused on severe crani-
same: to fnd answers and solutions for better health “The outcome of this work could signifcantly While vascular calcifcation—mineral deposits um injuries, which often have diffculty healing due 
outcomes. enhance the quality of life for older adults,” says on the walls of arteries and veins—is a common to the large size of the missing bone. While metal or 

“We are applied, basic, translational, and clinical Kathryn Daniel, associate professor of nursing and characteristic and risk factor for morbidity and plastic implants are a solution, they can take a long 
scientists working together with chemists, engineers, director of the Adult Gerontology Primary Care mortality, Prisby’s bone-like particles are potentially time to be tailored to ft and support bone fxation. 
and computational biologists to fnd new answers Nurse Practitioner program. “It is crucial to seek 
to old and new questions,” Brotto says. “We’re using solutions to further advance the health and quality 
highly innovative, integrative, and transdisciplinary of life for this rapidly growing population.” 
approaches to fnd new cures and promote longer 
and healthier living.” Muscle Atrophy and ALS 

BMRC Associate Director Jingsong Zhou’s research 
Growing Older, Not Stronger focuses on a different form of musculoskeletal 
As people grow older, the density of their bones disorder: ALS, more commonly referred to as Lou 
lessens. Consequently, bones become more delicate Gehrig’s disease. The majority of research on ALS 
and easier to break. centers on the spinal cord because of how the dis-

“We are living longer, but are seeing many chronic ease affects neurological function. But Dr. Zhou is 
problems,” says Brotto. “As people age, especially if investigating the theory that ALS affects the physi-
they lead sedentary lifestyles, they continuously lose ology of the whole body through defective cells in 
mass and function of their musculoskeletal system, multiple organs. 
which can lead to developing conditions such as “In the beginning, we believed the muscle atro-
atherosclerosis, osteoporosis, and sarcopenia.” phy ALS causes was secondary to the death of the 

Compounding this problem is the projected neurons in the spinal cord, but we have evidence 
growth of our older population. In less than two de- that indicates the muscle is not only a victim of the 
cades—and for the frst time in U.S. history—older disease, but also it actively contributes to it,” says 
adults will outnumber children. Helping this demo- Zhou, who is also a professor of kinesiology. “This is 
graphic stay healthy is thus becoming ever more a systemic disorder affecting the whole body.” 
critical. She recently received a $2.88 million award from 

“The key focus of our center is to detect aging-re- the NIH to preserve mitochondria as they function 
lated problems in someone’s 30s or 40s, not their 60s or dysfunction in a diseased cell. This will help clar-

or 70s,” Brotto says. “We want to ify the mechanisms behind why multiple organs are more dangerous because of their sharp edges.  As an alternative, Varanasi and his team devel- From left: Marco 
Brotto, Jingsong tackle problems before it’s too involved in ALS deterioration. “Some of the ossifed particles have sharp tips and oped a method for live 3D printing of bone-forming 
Zhou, Rhonda 

late.” “We are ultimately working to fnd some potential edges that could damage the lining of blood vessels,” scaffolds in the cranium that are grafted to bone “It is crucial to Prisby, and Venu 
Nearly 128 million people in therapeutic means to treat the disease with a new she says. “This damage could initiate events leading defects in real-time. This non-invasive approach Varanasi are 

exploring the the United States and 2 billion understanding,” Zhou says. “Once we understand to atherosclerosis—or a build-up of plaque—which would lead to shorter healing times and be more in seek solutions to musculoskeletal 
worldwide currently suffer from why the cells are damaged, we can test potential can restrict blood fow over time.” tune with the body’s natural healing processes. system. 
musculoskeletal conditions. compounds or therapies.” The discovery of these particles could help phy- “We have the potential to change the way we de-further advance 
These often-devastating ailments sicians detect and treat potentially life-threatening liver health care,” Varanasi says. “We’re moving past 
can signifcantly reduce quality of Diferent Perspectives conditions such as heart attack, stroke, and inade- current methods of cutting and patching patients the health 
life and annually cost $1 trillion to Two other bone-muscle researchers are using their quate blood supply to the limbs. and building a transformative method that will heal 
treat in the U.S. unique backgrounds to help inform their work. Unlike Prisby, Venu Varanasi’s unique perspective them without invasive techniques. Our research and quality 

To help reduce these numbers, Kinesiology Associate Professor Rhonda Prisby comes not from his education, but from his genes. could have implications for healing fractures in 
Brotto is using a series of National earned an undergraduate degree in art, an educa- As a child, the associate professor of nursing was aging adults as well as potential applications for of life for this 
Institutes of Health (NIH) grants tion that she believes has enabled her to see science diagnosed with a genetic retinal disorder that has healing muscle loss.” 
totaling approximately $6.575 mil- from a unique vantage point. slowly deteriorated his vision. Problems with his eye- Brotto believes Varanasi’s work marks a bold, rapidly growing 
lion to tackle a variety of muscu- “I have found that art and science share similar sight frst began to affect his career as a postdoctoral new approach to the treatment of musculoskeletal 
loskeletal diseases. His projects traits,” she says. “Like art, research allowed me to fellow at the University of California at San Fran- maladies. population.” 
include determining how bone come up with my own ideas, be creative, and ask cisco, leaving him unable to perform the precise “Venu’s work captures the meaning of translation-
cells can infuence and change what if?” microscopic measurements his work demanded. al research and has tremendous commercialization 

the function of muscles by releasing hormone-like With this honed, artistic eye, she was able to Although he could have given up or pursued a potential,” he says. “Implants for cranial defects 
molecules, examining the mechanisms that contrib- notice something important lurking in the blood different path, Dr. Varanasi instead chose to adapt, require continued care and medical attention, 
ute to the loss of strength in muscle during aging, vessels within bone marrow. training his students to handle the micro-level, pre- which leads to high costs for the patient. Venu’s 
determining if regulating certain proteins can im- “By examining seemingly unrelated images and cise movements his research requires. research could bring about a new family of devices 
prove the function of aged skeletal muscles, investi- linking the details of them together, I was able to “There is an inherently collaborative atmosphere that promote self-healing, which not only is the best 
gating the role of a protein called “numb” in muscle posit the presence of bone-like particles in the in Dr. Varanasi’s lab,” says Neelam Ahuja, a doctoral way for a patient to heal, but also leads to increased 
function and weakness with aging, and working to blood,” Dr. Prisby explains. “In fact, some of the os- student who works as Varanasi’s faculty associate. accessibility of treatment.” i 
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Whether it 
comes from a 

human, coral, or 
snake, a genome 

can tell us the 
secrets behind 

life, evolution, 
and the future 
of health care. 
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 S I N C E T H E L A U N C H  of di-

rect-to-consumer genetic 

testing services like 23andMe 

and AncestryDNA, tens of 

millions of customers have 

unlocked the geographic origins of their an-

cestors and gained insight into their health— 

all through a small sample of saliva mailed to 

a laboratory. 

Comprising 3.2 billion DNA bases, the human guide this effort and spearhead new investments. An 
genome determines what we look like, who we are, internationally recognized leader in cancer immu-
and how we interact with the environment around notherapy, Dr. Weidanz was tasked with building out 
us. But while at-home genetic testing can provide the foundational pieces and programs needed to 
users with information about their roots, their results elevate the problem-solving research already taking 
represent only about 1% of the human genome. place on campus. He and UTA leadership also set 

Imagine what could be discovered by diving in their eyes on the future of health care: precision, 
to the remaining 99%. That’s what many researchers personalized medicine. 
at The University of Texas at Arlington are doing “We want to harness the whole genome and use 
through their diverse projects on everything from the information to help health care providers con-
immunology to snake intestines and through their duct better, more strategic medicine,” Weidanz says. 
work in the North Texas Genome Center on campus. “There are a number of DNA-sequencing facilities in 

the region and state, but there was an opportunity to 
Exploring the Human Genome take the lead in North Texas and establish an insti-
Over the past several years, UTA has expanded tute dedicated to a new chapter of health care.” 
its research enterprise, leveraging its expertise in That opportunity came in the form of the North 
engineering and science to build its portfolio in the Texas Genome Center (NTGC), which opened in 
life sciences. March 2018. A research and medical linchpin in 

Associate Vice President for Research Jon the Science & Engineering Innovation & Research 
Weidanz arrived on campus in January 2016 to building, the NTGC features two NovaSeq6000 

gene-sequencing systems, making it one of only a 
few centers in the central United States with such 
technology, the most powerful line of sequencers 
available from leading manufacturer Illumina. With 
these machines, the NTGC has the capacity to se-
quence more than 10,000 whole genomes annually. 

Whole genome sequencing is becoming the 
foundation for precision health, a growing feld that 
examines differences in people’s genetic makeup to 
provide more personalized and effective health care 
solutions. Ultra-high throughput genomic sequenc-
ing has the potential to help enable more meaning-
ful diagnoses and positive treatment outcomes. 

After opening, the NTGC began offering academic 
and corporate researchers the opportunity to access 
its human whole genome sequencing technology at 
lower costs. Administrators also began the integral 
work of developing partnerships with industry 
leaders to advance a unifed mission of delivering 
genomics-based tools to local communities, all 
while working toward clinical accreditation under 
the Clinical Laboratory Improvement Amendments 
of the College of American Pathologists. 

“There’s a growing demand, academically and 
commercially, for this latest technology,” Weidanz 
says. “On the research side, we can already start to 
see things that we were never able to see before this 
technology, and that ultimately can lead to new in-
sights. We want to be the go-to place for investigators 
and companies—and eventually for hospitals and 
health care providers—to send their samples.” 

In addition to Illumina, the NTGC has partner-
ships with researchers at UT Southwestern Medical 
Center and Texas A&M University (TAMU). The latter 
collaboration brings together the expertise and 
resources of TAMU’s Institute for Genome Sciences 
and Society in large-scale genomic sample prepara-
tion with the NTGC’s massive sequencing capacity. 
Samples now go to College Station, Texas, for prepa-
ration before coming to Arlington for sequencing 
and analysis reporting. 

“This alliance reduces costs and speeds up the 
process, so we can make sequencing into a com-
modity and enhance innovation across the bio-
tech, biomedical, and industrial sectors,” Weidanz 
explains. 

Once it receives accreditation, the NTGC will 
begin to provide sequencing of human genomes 
for clinical and diagnostic purposes—for exam-
ple, helping discover why some patients respond 
positively to medical therapies when others don’t, 
or identifying patterns in patient genomes to enable 
physicians to deliver care more effciently. 

“Partnering with clinicians to conduct genomics 
sequencing can help us answer some of our greatest 
questions and challenges in health care,” Weidanz 
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says. “Creating what would essentially be a data-
base of the genome of whole populations would 
break through the basics of a diverse population to 
allow us to understand demographics in relation to 
common diagnoses and positive treatment out-
comes. The NTGC is a perfect vehicle for meaningful 
collaborations such as these, where we can solve 
problems together.” 

Snakes and Parasites 
Inside and outside the NTGC, researchers at UTA 
are making advancements with both human and 
non-human genomes. Todd Castoe, associate pro-
fessor of biology, is a large part of this effort. In 2019, 
he received a $1.2 million grant from the National 
Institutes of Health to explore why the devastating 
parasitic disease schistosomiasis persists in areas 
where extensive control measures against it have 
been implemented. 

Schistosomiasis is an acute and chronic disease 
caused by parasitic worms. It affects over 200 mil-
lion people worldwide, mostly in tropical and sub-
tropical areas and in communities without access to 
safe drinking water and adequate sanitation. 

“It’s important to get rid of schistosomiasis, but the 
scope of the project is much larger than learning 
how to eliminate this disease in any one area of the 
world,” Dr. Castoe says. “We want to use the knowl-

edge we gain to help guide eradication campaigns 
for this and other parasitic diseases elsewhere.” 

He and his team are using new sequencing tech-
nologies to map the ancestry of parasites in an effort 
to identify human or animal hosts that may be acting 
as sources of new infection. They are following hu-
man and animal populations over time, testing them 
for infection, and measuring risk factors. 

“Using genomic sequencing, this project will 

From left: 
Todd Castoe, 
Jon Weidanz, 

Laura Mydlarz, 
and Subhrang-
su  Mandal are 

unlocking ge-
nomic insights. 

provide unprecedented insight into the detailed pat-
terns of transmission across hosts, across geograph-
ic areas, and through time,” Castoe says. “This will 
help us to understand how to prevent infections and 
advance efforts to achieve permanent reductions in 
schistosomiasis and other worm infections.” 

He has two other major genome-related projects 
underway, both involving snakes. In the frst, he 
and biology Associate Professor Matthew Fujita are 
looking into the roles of selection and gene fow in 
speciation in the Western Rattlesnake. Their goals 
are to develop a new system for understanding and 
appropriately recognizing rattlesnake species, to 
provide new insight into the process of species 
formation, to develop new methods for identifying 
species, and to refne the appropriate medical treat-
ment of snakebites in North America. 

For the second project, he and Saiful Chowdhury, 
associate professor of chemistry and biochemistry, 
are studying the regulation of intestinal form, func-
tion, and regeneration in snakes in an effort to under-
stand why some vertebrates experience rapid chang-
es in intestinal form and function when feeding. 

“We want to understand how vertebrates control, 
at the molecular level, shifts in intestinal form and 
function, and test if the regenerative capacities 
seen in some extreme vertebrate examples could 
be translated to other vertebrates, such as humans,” 

Castoe says. “With both of these National Science 
Foundation-funded projects, we’re using genomics 
to answer fundamental questions about biology.” 

Coral Crisis 
Instead of diseases and reptiles, Laura Mydlarz, as-
sociate professor and interim associate dean of the 
College of Science, turned to coral for her genomic 
research. Working with Lauren Fuess and Whitney 

Mann, both recent UTA doctoral graduates, and 
undergraduate Lea Jinks, she discovered a correla-
tion between a strong immune response in diseased 
corals and a lower expression of genes associated 
with growth and reproduction. 

This result indicates that the resilience of species 
and coral communities may be affected if corals 
reduce cell growth and reproduction when actively 
fghting disease. Such a discovery is especially rele-
vant today, as coral disease has become increasingly 
prevalent due to the changing climate. 

In a separate project, Dr. Mydlarz teamed with 
Bradford Dimos, a second-year graduate student, 
and Mark Pellegrino, assistant professor of biology, 
to identify a previously unknown mitochondrial 
unfolded response in an endangered coral species. 
The cellular stress response promotes free radical 
detoxifcation and innate immunity. 

According to Dimos, who is credited as frst 
author on the team’s publication in the journal 
Proceedings of the Royal Society, the gene the group 
discovered acts as a “master regulator” that unlocks 
hundreds of other genes. Mydlarz credits his vision 
and previous work on mitochondrial research with 
bringing together the strengths of her and Dr. Pel-
legrino’s labs to pursue this project. 

“There has been a lot of well-done work in the 
past that has identifed various genes that could 

be important for immunity in coral, but our gene 
potentially regulates a lot of those,” Dimos says. 

“We’ve uncovered a single target that has a broad 
scope of impact. This is a huge step forward in 
making any interventions to preserve coral more 
effciently.” 

Coral reefs not only create vibrant underwater 
landscapes, but they also support 25% of all marine 
species on the planet. In recent years, however, they 

have experienced massive declines driven by dis-
ease and thermally induced mass coral bleaching in 
the face of increased environmental disturbances. 

“Corals build the reef and are the base of the eco-
system. Without live coral, the reef doesn’t have the 
structure it needs to support the life that relies on it,” 
Mydlarz says. “It’s ecologically important, but also 
has great socioeconomic signifcance. Understand-
ing the existence of this gene means that there is 
now the potential to identify if corals are experienc-
ing stress before they appear dead or bleached.” 

Immune Responses 
A number of other projects related to genomics are 
also underway on campus. Chemistry Professor 
Subhrangsu Mandal, for example, recently found 
that the long non-coding RNA molecule HOTAIR 
present in white blood cells has the capacity to 
signal them to activate immune response in the 
presence of bacteria. 

“We need to know what turns on infammatory re-
sponse to bacterial infection to be able to modulate 
the process,” he explains. “If we can do so, we can 
control infammatory diseases of the central ner-
vous system that have been hard to treat up to now, 
such as sepsis and meningitis, as well as cancer and 
muscular dystrophy, which can also be seen as a 
kind of infammation.” 

Jose Maldonado, a third-year doctoral student 
in biology, is also tackling the important topic. He 
received a prestigious National Science Foundation 
Graduate Research Fellowship in 2019 to fund his 
research on why sexual—rather than asexual—re-
production emerged as the dominant form. How sex-
ually reproducing organisms evolved from asexually 
reproducing ancestors is a question that has long 
puzzled scientists. In recent years, the increasing 
availability of genomic data has made it possible to 
use natural populations of asexual non-model taxa 
to address long-standing hypotheses regarding the 
evolution of sex. For his work, Maldonado is using 
the gecko as a model species. 

W E I DA N Z R E C O G N I Z E S I T  might seem unusual for 
a university without a medical school or health 
science center to insist on leading the charge into 
the next generation of health care. But he believes it 
makes sense when you look at the existing expertise 
at UTA and its position not only in the Dallas-Fort 
Worth Metroplex, but the state as well. 

“The rapid expansion of our research enterprise 
at UTA mirrors the rapid expansion of our state and 
its ventures into biotech,” he says. “We’re positioned 
right at the center of a hub for life science research 
and poised with the resources to tackle genomics in 
a new way.” i 
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Promoting innovation and the
commercialization of research 

FACULTY NEWS
GRANT APPOINTMENT AWARD PAPER FELLOWSHIP 

Professor elected to National 
Academy of Engineering 

Last February, Dereje Agonafer, Jenkins Gar-

rett Professor in the Department of Mechani-

cal and Aerospace Engineering, received one 

of the highest professional achievements for 

engineers: election to the prestigious National 

Academy of Engineering (NAE). 

The NAE honors professionals who have 

made outstanding and innovative contribu-

tions to the research, practice, education, or 

advancement of engineering. Dr. Agonafer’s 

election highlights his distinguished leader-

ship in engineering, including his focus on 

computer-aided electro/thermo/mechanical 

design and modeling of electronic equipment. He is one of 86 mem-

bers and 18 foreign members in the 2019 class. Agonafer joined UTA in 

1999 after a stellar career at IBM, and his continued collaboration with 

industry leaders has furthered the impact of his work. 

“For nearly 20 years, the UTA community, including more than 200 

alumni, have benefted from Dr. Agonafer’s invaluable mentorship,” 

says UTA President Vistasp Karbhari. “His commitment to the success 

of our students further cements an already remarkable career full of 

signifcant contributions to the industry.” 

Zhen Cong, associ- Professor Jefery Demuth, Professor Andrew 
ate dean for re- and graduate student Makeev, Assistant 

search and faculty afairs Balan Ramesh published Professor Rassel Raihan, 

in the School of Social a paper in Genome and Professor Kenneth 
Work, was named a fellow Research that provides the Reifsnider received a $2.3 

of the Gerontological frst chromosome-level million grant from the Air 

Society of America. assembly of a reptile Force Research Lab to 

genome. continue working to 

Biology Associate develop better modeling 

Professor Todd Mechanical and methods for afordable, 

Castoe, Professor Esther aerospace engineer- sustainable testing of 

Betrán, Associate ing Professor Endel Iarve, composite materials. 

Illustration by Lara Tomlin 

Tamara Eades, a 

clinical assistant 

professor of nursing, was 

named president-elect of 

the Texas Nurses Associa-

tion’s Board of Directors. 

Rachel Voth Schrag, 

assistant professor 

in the School of Social 

Work, published a study in 

Violence Against Women 

on educational sabotage, 

an overlooked form of 

psychological abuse. 

The National 

Institutes of Health 

awarded biology Assistant 

Professor Sen Xu a 

fve-year, $1.89 million 

grant to use genomic 

approaches to understand 

the genetic mechanisms of 

parthenogenesis, a form of 

asexual reproduction. 

Florence Haseltine, 

Presidential Distin-

guished Professor in the 

College of Nursing and 

Health Innovation, re-

ceived the PCOS Chal-

lenge Lifetime Achieve-

ment Award from the 

National Polycystic Ovary 

Syndrome Association. 

Civil engineering 

Assistant Professor 

Nick Fang will use un-

manned aerial vehicles to 

perform reconnaissance 

after natural disasters and 

Cold electron 
transistor 
A new cold electron 

transistor patented 

by engineering 

Professor Seong 

Jin Koh drastically 

reduces the amount 

of energy required 

for it to operate. For 

consumer products 

like cellphones 

and tablets, this 

could mean a much 

smaller power dissi-

pation by a factor of 

100 on transistors 

inside. It could also 

yield huge energy 

savings dollars to 

companies like Goo-

gle or Amazon that 

need large amounts 

of transistor oper-

ations in their data 

centers. 

“This novel tran-

sistor reduces pow-

Healing Glove 
A revolutionary bioengineered healing glove created at UTA is one step 

closer to commercialization. The REHEAL Glove applies negative pres-

sure and delivers medicine to injured hands, controlling the wound 

environment for better and faster healing while also allowing for mo-

tion therapy to restore hand functions. 

Last year, project leader Muthu Wijesundara and his team success-

fully developed a manufacturing process for the technology, through 

which 100 fexible polymeric gloves were created for early-stage clini-

cal trials. 

“The manufacturing process gives us more reliability and reproduc-

ibility in the REHEAL Glove production,” Dr. Wijesundara says. “Having 

this process reduces the risk of variants among the gloves interfering 

with any future clinical trial work.” 

er consumption, 

runs the devices 

cooler, and allows 

smaller battery 

packs to operate 

the component,” 

says Dr. Koh. 

Nanophotonic
devices 
Robert Magnus-

son, electrical 

engineering 

professor and the 

Texas Instruments 

Distinguished 

University Chair in 

Nanoelectronics, is 

working on a $1.2 

million collaborative 

agreement with 

the Army Research 

Laboratory to de-

velop nanophotonic 

devices that could 

have applications 

in thermal imag-

ing and resonant 

fltering. 

Nanophotonic 

devices are used to 

shape the spectrum 

of light via photonic 

lattices and reso-

nance, but their ap-

plication generally 

has been limited to 

short wavelengths. 

Dr. Magnusson 

and his team are 

developing devices 

that will work in the 

longwave infrared 

spectral region, 

making them useful 

for thermal imaging 

technology and for 

sensors in med-

ical diagnostics, 

chemical analyses, 

and environmental 

monitoring. 
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GRANT APPOINTMENT AWARD PAPER FELLOWSHIP FACULTY NEWS

more accurately and In a paper published Biology Chair and Academy of Distinguished the Journal of Marketing The frst album Gautam Das, the chapter of the American 

quickly assess damage to in Nature Ecology & Professor Clay Clark Teachers for his excellence shows that marketers of released by UTA associate dean for College of Sports Medicine, 

buildings, thus accelerating Evolution, biology Assistant received a four-year, $1.17 in teaching and mentoring relatively high-priced Records was named to research in the College of an organization that 

the conventional insurance Professor Luke Frishkof million grant from the students. products should consider Audiophile’s Best of 2018 Engineering, was named a represents more than 70 

adjustment process. explored how human land National Institutes of keeping prices high, as Classical Releases list. In fellow of the Institute of occupations in the sports 

use expedites biodiversity Health to investigate the Nursing Associate many consumers associate the Loop features the Electrical and Electronics medicine feld. 

Diane Jones Allen, loss. regulation of proteins Professor Kathryn high price with high quality. compositions and perfor- Engineers. 

associate professor responsible for pro- Daniel was inducted into mances of UTA clarinet The UT System 

and director of the Land- Rassel Raihan, a grammed cell death. the American Academy of The journal Mexican lecturer Cheyenne Cruz UTA President Board of Regents 

scape Architecture research scientist at Nursing’s 2019 Class of Vistasp Karbhari recognized Amy Austin 
program, was elected to the Institute for Predictive 

Studies/Estudios and fautist Hannah Lefer. 
A project led by civil Fellows. Dr. Daniel is also Mexicanos named Chris- Dan Cavanagh, chair of the was elected as a member of and Holly Hunger-

the American Society of Performance Methodolo- engineering Assis- the director of the College tian Zlolniski its new editor. Department of Music, the European Academy of ford-Kresser with Out-

Landscape Architects’ gies at the UTA Research tant Professor Mohsen of Nursing and Health He is an associate profes- produced the album. Sciences and Arts. standing Teaching Awards. 

Council of Fellows. Institute, won the Young Shahandashti and Innovation’s Adult Geron- sor of sociology and Dr. Austin is an assistant 

Professionals Emerging Professor Sahadat tology Primary Care Nurse anthropology and director Presidential Distin- Ard Anjomani, professor of instruction in 

Krishnan Rajeshwar, Leadership Award from the Hossain was named to the Practitioner Program. of the Center for Mexican guished Professor professor in the the Department of Modern 

Distinguished Society for the Advance- American Association of American Studies. Surendra Shah was College of Architecture, Languages; Dr. Hunger-

Professor of Chemistry and ment of Materials and State Highway and Trans- Presidential Distin- named a fellow of the Planning, and Public Afairs, ford-Kresser is an associ-

Biochemistry, received the Process Engineering. portation Ofcials’ 2019 guished Professor of Haiying Huang, National Academy of and Saad AlQuhtani, a ate professor in the 

Electrochemical Society’s “Sweet Sixteen” high-value Physics David Nygren and professor of mechan- Inventors. recent alumnus, published Department of Curriculum 

2019 Electrodeposition Kytai Nguyen, research projects list. Assistant Professor Ben ical and aerospace a study of transit-oriented and Instruction. 

Research Award for his bioengineering Jones won a $1 million engineering, earned a pair Daniel Armstrong, developments across the 

outstanding research professor, was elected a Physics Professor grant from the U.S. Depart- of grants worth nearly Robert A. Welch Dallas-Fort Worth Metrop- A study published by 

contributions to the feld of fellow of the Biomedical Ramón López was ment of Energy to build a $900,000 from the Distinguished Professor; lex in the Journal of economics Professor 

electrodeposition. Engineering Society. named to the UT System detector that may ofer key Department of Defense Purnendu “Sandy” Transport Geography. Michael Ward found no link 

insights into the lingering and the Ofce of Naval Dasgupta, the Hamish between violent video 

mystery of the universe’s Research to monitor Small Chair in Ion Analysis; Edmund Prater is games and acts of violence. UTA’s frst Carnegie Fellow the frst person from It was published in the 

ance. hulls and detect when and zu Distinguished Professor UTA to be appointed a journal Contemporary 

matter-antimatter imbal- structural health in ship and Kevin Schug, Shimad-

John Garrigus is the frst person from UTA to where damage happens. of Analytical Chemistry, Jeferson Science Fellow by Economic Policy. 

be named an Andrew Carnegie Fellow. The Matthew Walsh, were named to the 2019 the National Academy of 

associate professor Arne Winguth, “Power List” compiled by Sciences. The professor of Associate Vice professor of history was one of 32 scholars 
of biology, was named a associate professor The Analytical Scientist information systems and President for Re-

elected to the 2019 class and the only one 
recipient of the Presidential and chair of the Depart- magazine. operations management search Jon Weidanz is one 

from a Texas university. Early Career Award for ment of Earth and Environ- will spend one year on of 66 faculty, scientists, and 

A leading scholar of Atlantic and Carib- Scientists and Engineers by mental Sciences, and Civil engineering assignment at the U.S. administrators elected to 

President Donald Trump. Cornelia Winguth, Assistant Professor State Department or the inaugural class of Senior bean history, Dr. Garrigus plans to continue 
assistant professor of Mohsen Shahandashti USAID. Members of the National 

his lifelong work on slave life in the Caribbean 
Sharareh “Sherri” instruction, co-authored a and Professor Sahadat Academy of Inventors. 

during his fellowship. Much of his research Kermanshachi, study for Nature Communi- Hossain received two, The National Insti-

has centered on Francois Macandal, a Haitian assistant professor in the cations that used multiple two-year projects worth tutes of Health award- Teresa Doughty, 

Department of Civil forms of analysis to provide $518,245 to help TxDOT ed Jody Greaney, assistant dean of the College of burned at the stake by French planters who 
Engineering, is working new insights into the largest more efectively conduct professor of kinesiology, a Education, was recognized 

believed he had fatally poisoned thousands of 
with both the Texas mass extinction in the underground geophysical $248,000 grant to study for her special education 

slaves, hundreds of colonists, and countless Department of Transporta- geological record, the explorations and develop the efect depression has research and advocacy 

livestock. His book project proves that a generation before Haiti’s tion and the Louisiana end-Permian extinction. action plans to mitigate soil on the human brain’s with the 2020 Burton-Blatt 

Department of Transporta- failures. control of blood pressure Humanitarian Award from successful slave revolution, the French colony was decimated not 
tion and Development to The American and how it can cause the Division on Autism and 

by rebel slaves wielding poison, but by anthrax spores transported 
Society of Mechani-identify and formulate best Fillia Makedon, the long-term detrimental Development Disabilities. 

from France in a shipment of mules. practices for transporta- cal Engineers awarded Jenkins Garrett changes to a person’s 

“I think everyone who lives in a democracy owes a debt of grat- tion projects. Dereje Agonafer, Jenkins Professor in the Computer cardiovascular system. Electrical Engineer-

Garrett Professor in the Science and Engineering ing Professor itude to the Haitian revolutionaries,” Garrigus says. “Twenty years 
A study by Department of Mechanical Department, was among Matthew Brothers, Michael Vasilyev is one of 

ago, we didn’t understand that. But we’re learning more and more. 
Narayanan Janaki- and Aerospace Engineer- the winners of the Dallas associate professor 72 newly elected fellows of 

With this award, I’ll have the time to write a general audience book raman, assistant professor ing, its prestigious Heat Business Journal’s Women of kinesiology, was elected the International Society for 

about this fascinating episode.” of marketing, published in Transfer Memorial Award. in Technology Award. president of the Texas Optics and Photonics. 

Illustration by Lara Tomlin 
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Supporting research experiences at the

Early Insight 
undergraduate level 

The State of 

R E S E A RC H  
at 

T H E  U N I V E R S I T Y
 O F  T E X A S  A T  A R L I N G T O N  

Making
history 
In 2019, Sara Peper 

became the frst 

undergraduate 

to ever win the 

President’s Cup, 

a coveted award 

for poster pre-

sentations given 

by the American 

College of Sports 

Medicine. The 

exercise science 

major’s poster was 

titled “Silicon Ions 

Enhance Myogenic 

Diferentiation in 

C2C12 Skeletal 

Muscle Cells.” 

Peper works 

in the laboratory 

of Venu Varanasi, 

associate professor 

in the Bone and 

Muscle Research 

Center. Her re-

search interest is 

tissue regeneration 

using silicon-based 

biomaterials. 

After graduation, 

Peper will begin 

work on a master’s 

in biomedical engi-

neering at UTA and 

eventually pursue 

a joint MD/PhD 

degree. 

Research 
awarded 
Chemistry student 

Melissa Orr was 

honored this year 

with a Sigma Xi 

Grants in Aid of 

Research award. 

A fourth-year stu-

dent in the Depart-

ment of Chemistry 

and Biochemistry’s 

B.S. to M.S. fast-

track program, 

Orr is studying 

how changing the 

crystal chemistry of 

rare-earth, sol-

id-state materials 

can lead to control 

of physical behavior. 

“I was stunned to 

learn I had received 

the award,” she 

says. “I am honored 

and excited to con-

tinue my research 

eforts with the 

support of Sigma Xi. 

I’m interested in the 

unique chemistry 

that only rare-earth 

elements can pro-

vide, as they exhibit 

a diverse array of 

intriguing physical 

phenomena that 

translate into opti-

cal, magnetic, and 

semiconducting 

applications.” 

Wheelchair Treadmill 
UTA’s national champion Movin’ Mavs and Lady Movin’ Mavs wheel-

chair basketball teams might be getting even better soon, thanks to 

some ingenuity from their fellow students. 

During their senior year, engineering majors must complete a Cap-

stone Project, for which they design, implement, test, and present a 

fnal demonstration of a prototype solution to a real-world engineering 

problem. In 2019, a group of mechanical engineering students built a 

treadmill that can be used by athletes in wheelchairs. 

“I’m excited that something we did has the potential to help others 

in a practical, real-life way,” says Brandon Griffn (pictured above), 

who led a team comprising Antonio Araujo, Matthew McCormick, Mat-

thew Niestroy, Jason Gulledge, and Chad Goodlow. “It shows us how 

important even senior design projects are.” 
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THE STATE OF R E SEA RCH  

L A ST Y E A R PROV E D to be a landmark one for The Uni-

versity of Texas at Arlington, as it achieved all criteria 

required to receive Texas Tier One designation and 

funding from the state’s National Research University Fund 

(NRUF). As part of this effort, UTA had to reach a series of 

milestones, including surpassing $45 million in restricted 

research expenditures, which it did in 2018 and 2019. 

Other requirements include awarding NRUF requirement, as it secured the 
more than 200 Ph.D.s each year, which metrics set for high-quality faculty. The 
UTA has done for fve years in a row; be- University must now maintain these for 
ing designated as a member of the Phi another year. 
Kappa Phi Honor Society; and demon- “Receiving allocations from NRUF 

INNOVATION & 
COMMERCIAL-
IZATION 

122 
EpICMavs entrepreneurial 
seminar attendees in 2019 

22+ 
Startup companies 
launched in 2019 

R ESTR ICTED A ND FEDER AL 
R ESEARCH EXPENDITUR ES 
for fiscal years 2017, 2018, and 2019 

26% 29% 25% 

THE FUTUR E 
OF R ESEARCH 

UTA is dedicated to bolstering 
the work of students and 
young faculty pursuing 
their greatest questions 
with research through 
collaborative opportunities 
and unparalleled mentorship 
and partnership. 

In the last fve years, UTA has 
been awarded 

$
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strating the ability to recruit a freshman as a Texas Tier One university will not 

13class of high academic achievement, only empower continued expansion 
a criterion for which UTA consistently of the frst-class research enterprise at 
ranks the highest among universities in UTA, but will also allow us to provide 
the running for NRUF designation. meaningful solutions to the industries, 105 NSF CAREER 

awards RESTRICTED FEDERAL AMOUNT OF 
With the addition of several new government, and partners that choose 

National Academy members to the to invest in UTA,” Interim Vice President 
Patents issued in FY 2015-19 RESEARCH RESEARCH AWARDS 

EXPENDITURES EXPENDITURES 

8
3
3
2
2 

as defned by as defned by faculty in 2019, UTA achieved the fnal for Research James Grover says. the THECB the THECB 
major equipment 
awards (DURIP 
and MRI) 

NIH early-stage 
investigator 
awards 

Dept. of Transpor-
tation University 
Transportation 
Centers 

CPRIT faculty 
recruiting 
awards 

UTA TOTAL R ESEARCH EXPENDITUR ES EXTER NAL R ESEARCH 
by fiscal year, as reported in the THECB RD Expenditure Survey EXPENDITUR ES BY SOURCE 

for fiscal year 2019 
$120 M 

$77 M 

2015 

$84.6 M 

2016 

$94 M 

2017 

$99.5 M 

2018 

$116.9 M 

2019 

52% growth
in total 

research 
expenditures 

since 2015 

GIFT 11.2% 

NATIONAL INSTITUTES 
OF HEALTH 17.2%

DEPT. OF 
COMMERCE 20%

OTHER 10.7%

DEPT. OF ENERGY 7.3%

STATE 5.5% 
FEDERAL 70.3% 

CORPORATE 
& LOCAL 13% 

DEPT. OF 
DEFENSE 23.4%

NATIONAL SCIENCE 
FOUNDATION 21.4%

$110 M 

$100 M 

$90 M 

$80 M 
AHA 
Development 
awards 

$70 M 

$60 M 
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contentious debate about gender politics and sexism 
that seems likely to defne the presidential election 
as much as any issue.” 

Trump’s indictment of Clinton indeed marked a 
signifcant gender moment early in the 2016 election, 
a moment when Clinton’s gender became central 
within the political discourse. And like it or not, 
gender politics and sexism continued to play a major 
role throughout the election. 

Clinton responded immediately to the “woman 
card” accusation during a speech Tuesday night, 
April 26, and then posted a video to her campaign 
Twitter feed later that same night with the hashtag 
#WomanCard. She embraced the allegation, saying, 

Gender and 
the Presidency 
In her new book, Dustin Harp—associate 
professor and director of the Women’s 
and Gender Studies Program—explores 
how traditional and feminist ideas of 
gender played out during the 2016 
presidential campaign. 

Showcase 
Previewing a new work by UTA faculty 

That’s the MAVERICK IMPACT 
Excellence through Innovation. 

Excerpted from 
Gender in the 

2016 U.S. Presi-
dential Election: 
Trump, Clinton, 
and Media Dis-
course (Rout-

ledge, 2019) 

W H A T S TA R T E D D U R I N G  the 2016 presi-
dential campaign as an insult hurled at 
Hillary Clinton—that she was playing 

the woman’s card—became both an enduring cri-
tique for her detractors and a rallying cry for support-
ers of the frst woman to win the popular vote in a 
U.S. presidential election. Donald Trump, at the time 
the front-runner in the Republican Party’s primary 
race and presumptive party nominee for the general 
presidential election, said, “I think the only card she 
has is the woman’s card. She’s got nothing else going. 
And frankly: If Hillary Clinton were a man, I don’t 
think she’d get 5% of the vote. The only thing she’s 
got going is the woman’s card. And the beautiful 
thing is, women don’t like her.” 

… This declaration against Clinton resonated 
across the media sphere quickly. As The Washington 
Post noted, “Donald Trump’s accusation that Hillary 
Clinton is playing the ‘woman’s card’ and would be 
a failed candidate if she were a man touched off a 

“Mr. Trump accused me of playing the woman card. 
Well, if fghting for women’s health care and paid 
family leave and equal pay is ‘playing the woman 
card,’ then deal me in.’” 

Just a couple of days later, on April 29, Clinton’s 
offcial campaign Twitter account tweeted an image 
of a bright pink card resembling a credit card with 
the message “Lower wages! No paid family leave! 
Limited access to health care! Just some of the perks 
of your #WomanCard.” Along with the image was the 
tagline “This is what an Offcial Hillary for America 

‘Woman Card’ gets you” and a link to hillaryclinton. 
com, her offcial campaign website. On the website, a 
box advertising “Get your free Woman Card!” asked 
for email addresses and zip codes. 

The campaign had turned Trump’s accusation 
into a strategy to build a database of Clinton support-
ers and possible campaign contributors—a means 
for fundraising. For better or for worse, the Clinton 
campaign’s reaction brought even more attention to 
Clinton’s gender. i 

Illustration by Chris Gash 

As we celebrate 125 years of Maverick excellence at UTA, we are 
proud to recognize our renowned faculty who are fellows of the 
National Academy of Inventors. With 17 faculty belonging to the 
NAI, UTA—a Carnegie R1 “very high research” institution—has the 
most of any university in Texas and fourth most in the nation. UTA.EDU 
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