
C A T A L Y S T
THE MAGAZINE OF THE COLLEGE OF SCIENCES AT THE UNIVERSITY OF TEXAS AT SAN ANTONIO    SPRING 2009  .  VOLUME ONE .  NUMBER ONE

UTSA®



Catalyst  Magazine2 UTSA® Catalyst  Magazine 3UTSA®

Dean’s Message

The city of San Antonio and its people, alive with vibrant 
and colorful traditions, captivated me when I moved here 
in 2006.  The multifaceted culture is not found in any other 
place, and within this diversity is tremendous opportunity 
for growth in the sciences.

Many of our students are local—they grew up surrounded 
by the culture of San Antonio and South Texas.  It is 
important for us to respect their heritage as they connect 
with scientists worldwide, because science spans 
international borders.  Here in South Texas, partnerships in 
Latin America especially are essential to developing those 
connections. 

These connections with people of differing perspectives 
help foster new ideas and innovation—research.  It is an 
important tool not just for working scientists but also for 
students in the classroom.  When used to teach students to 
think critically, research not only prepares students for their 
future as scientists, but also enriches our community by 
addressing important scientific issues.

As dean of the College of Sciences, I’ve gained a new 
perspective on the challenges that lie ahead as we 
transition to a research-intensive university. But more 
important, I’ve discovered from my three years on campus 
that we are more than up to the challenge.

The success of our students, faculty and alumni will act 
as a catalyst, driving us to become the Next Great Texas 
University.

Sincerely,
George Perry, Ph.D.
Dean

UTSA researchers, faculty 
and alumni are making their 
work known nationwide, 
winning a grant to study 
chlamydia, garnering a prize 
for innovations in energy 
conservation, launching an 
Internet security incubator 
and making other advances 
in science.

Todd Troyer, assistant professor of biology, has birdsongs 
on his mind. Troyer has a nest of nearly 50 finches whose 
songs he studies in the hope that they shed light on how 
the neurons that control learned behaviors work in human 
brains. Troyer says there are similarities between bird 
and human brains both in speech development and in 
neurological diseases.
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UTSA scientists, professors 
and alumni rake in 
honors and recognition 
for teaching excellence, 
career contributions and 
ongoing research.

CPS Energy had a problem at its Calaveras Lake Power Plant 
in San Antonio. Thick vegetation that choked off water flow 
and caused flooding. Environmental concerns. Ecosystems 
to be maintained. Enter Gwen Young, environmental 
scientist and UTSA grad.

Five physics doctoral students specializing in aspects 
of outer space tell their stories. Though different in 
background and interests, the five were all drawn to UTSA 
and the school’s joint space physics Ph.D. program with the 
Southwest Research Institute (SwRI).
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UTSA adopts ‘Culture of 
Quantitative Scholarship’

A committee chaired 
by biology professor 
David Senseman was 
selected to write a Quality 
Enhancement Plan (QEP) 
for the university as 
part of the reaffirmation 
of accreditation by the 
Southern Association of 
Colleges and Schools and 
Commission on Colleges. 
The proposal, titled 
“Quantitative Scholarship: 
From Literacy to 
Mastery,” was selected 
from 14 proposals. The 
Quantitative QEP includes 
two components: (1) 
quantitative literacy 
encompassing basic 
analytical skills such as 
data interpretation, and 
(2) quantitative mastery, 
which addresses ways 
to gather data, identify 
sources of error and 
conduct other advanced 
analyses. These critical 
thinking and problem-
solving skills are the same 
skills used by successful 
researchers. They also are 
tested on the Graduate 
Record Exam (GRE).

UTSA wins $1.8M to 
continue chlamydia 
research

The National Institutes 
of Health (NIH) awarded 
chlamydia researchers at 
the South Texas Center 
for Emerging Infectious 
Diseases (STCEID) a 
$1.8 million grant over 
the next five years to 
study the pathogenesis of 
Chlamydia trachomatis, 
the bacterium that causes 
human genital chlamydia. 
“The chlamydia 

infection is the world’s 
leading bacterial sexually 
transmitted disease,” said 
Bernard Arulanandam, 
professor of microbiology 
and immunology and 
the study’s principal 
investigator. “Because 
there is no licensed vaccine 
available to treat chlamydia, 
and its symptoms often go 
unnoticed, many patients 
who contract chlamydia will 
develop pelvic inflammatory 
disease, which can lead to 
infertility.” It is estimated 
that at least 2.2 million 
people in the United States 
are infected with chlamydia, 
according to the Centers 
for Disease Control and 
Prevention U.S. National 
Health and Nutrition 
Examination Survey.

UTSA research team closer 
to tularemia therapy

Researchers at the South 
Texas Center for Emerging 
Infectious Dieseases 
(STCEID) published a 
new discovery in the 
Proceedings of the National 
Academy of Sciences’ 
Early Edition in February. 
Karl Klose, director of 
STCEID and professor 
of microbiology, said his 
lab collaborated with 
researchers at the Burnham 
Institute for Medical 
Research, University 
of Texas Southwestern 
Medical Center at Dallas 
and Thomas Jefferson 
University in a study that 
discovered that Francisella 
tularensis makes an essential 
metabolic molecule, 
nicotinamide adenine 
dinucleotide (NAD), using 
a different process and 
different enzyme from all 
other living organisms. “The 

findings offer us a possible 
target for the development 
of therapeutics against 
tularemia,” Klose said.

UTSA researchers named 
AAAS fellows by peers

UTSA researchers Ravi 
Sandhu and Miguel 
J. Yacaman have been 
awarded the distinction 
of American Association 
for the Advancement of 
Science (AAAS) Fellow, 
an elected honor bestowed 
upon AAAS members by 

their peers. Professor and 
Lutcher Brown Endowed 
Chair in Cyber Security, 
Sandhu serves as the 
executive director of UTSA’s 
Institute for Cyber Security 
and was elected for his 
contributions to the cyber 
security field. Yacaman is a 
UTSA professor and chair of 
the Department of Physics 
and Astronomy and was 
elected for his contributions 
to nanotechnology and 
materials science. This year, 
12 members from Texas 
were awarded the honor of 
fellow by the AAAS because 
of their scientifically or 
socially distinguished efforts 
to advance science or its 
applications. Sandhu and 
Yacaman each received an 
official certificate and a gold 
rosette pin, and Yacaman 
attended the 2009 AAAS 

Annual Meeting in 
Chicago on Feb. 14.

Alumnus David A. 
Gonzales II wins $100K 
energy prize

Twenty-one-year-old 
biology alumnus David 
A. Gonzales II, ’08, was 
awarded ConocoPhillips’ 
first Energy Prize 
in October for his 
Layered MagWheel, a 
revolutionary invention 
with applications in the 
auto industry. Established 
to recognize and foster 
creative solutions to 
the U.S. energy crisis, 
the ConocoPhillips 
competition was 
punctuated by a $100,000 
grand prize. One of 300 
proposals submitted for 
the contest, the Layered 
MagWheel is designed 
around three concepts: 
magnetic acceleration/
drive, regenerative 
braking and solid-
state transmission. It 
incorporates magnets 
into the wheels of 
motorized vehicles to 
assist with acceleration 
and deceleration. The 
invention is both simple 
and flexible. Moreover, 
the new technology is 
safe, clean and easy to 
manufacture, making it 
appealing to scientists, 
engineers and consumers.

UTSA receives $1.2M 
gift from Kleberg 
Foundation

The Robert J. Kleberg Jr. 
and Helen C. Kleberg 
Foundation donated 
$1.2 million to purchase 
a second-generation 
aberration-corrected 

N e w s  B r i e f s

S a n d h uYa ca m a n

electron microscope. 
The microscope will be 
housed in the Advanced 
Microscopy Laboratory 
under the supervision of 
Miguel J. Yacaman, chair 
of the Department of 
Physics and Astronomy. 
The microscope will 
support research in 
nanotechnology, materials 
science, medicine, 
biology, chemistry and 
engineering, allowing 
scientists to view images 
at a resolution of less 
than one angstrom (1x10-

10 meters or one ten-
billionth of a meter). The 
instrument will take six 
months to fabricate and 
is slated for installation in 
October 2009.

Institute for Cyber 
Security launches tech 
incubator

The UTSA Institute for 
Cyber Security (ICS) 
launched an Internet 
security incubator, 
a program that will 
develop and assist in 

commercializing promising 
technologies that address 
major cyber security and 
privacy issues. The Institute 
for Cyber Security is led 
by Ravi Sandhu, executive 
director of UTSA’s Institute 
for Cyber Security.  The ICS 
incubator is structured to 
work with both innovators 
from UTSA and external 
entrepreneurs who could 
benefit from the expertise 
and resources of UTSA 
researchers. To become 
a part of the program, 
participants must agree to 
significant collaboration 
with ICS or other UTSA 
staff. In exchange, the ICS 
incubator will provide 
resources including the 
following:

access to entrepreneurial •	
researchers with a proven 
ability to innovate and 
bring products to market;

access to seed capital;•	

access to experience in •	
the life cycle of startups 
from “ideas” to “exits” and 
everything between;

support with intellectual •	
property protection 
(patents, software);

infrastructure (office and •	
administrative) support.

Teva Neuroscience gives 
stethoscopes to UTSA

Students in the Introduction 
to Clinical Medicine course 
taught by biology professor 
Thomas Forsthuber 
received stethoscopes 
donated by Teva 
Neuroscience, a company 
that develops products and 
services for patients with 
neurological disorders, 

particularly multiple 
sclerosis. The students were 
surprised by Forsthuber 
and Teva professional 
education research 
manager Van Bramlett 
one afternoon during class. 
This is the second year 
Teva Neuroscience has 
given money to purchase 
stethoscopes for students 
in the class, which covers 
clinical medicine and 
diseases such as multiple 
sclerosis.

NSF grants UTSA-headed 
partnership

The San Antonio 
Mathematics and Science 
Education Partnership 
(SAMSEP) received 
$300,000 from the National 
Science Foundation 
to establish a team of 
education and community 
leaders who work together 
to improve science, 
technology, engineering 
and mathematics (STEM) 
education. The partnership 
is led by three individuals—
Aaron Cassill, associate 
professor of biology 
and director for STEM 
Initiatives in UTSA’s College 
of Sciences; Carmen Fies, 
assistant professor of 
interdisciplinary learning 
and teaching in the College 
of Education and Human 
Development; and William 
Vinal, mathematics and 
science senior coordinator 
for the San Antonio 
Independent School 
District. After two years of 
partnership development, 
the SAMSEP will be eligible 
to apply for $2.5 million 
each year for five years 
to implement its plan to 
improve STEM education in 
San Antonio.

UTSA hosts ExxonMobil 
Texas Science and 
Engineering Fair

More than 1,000 
middle and high school 
students from across 
Texas competed for 
scholarships in the 2009 
ExxonMobil Texas Science 
and Engineering Fair 
from March 27 to 30. 
This was the fifth year 
that UTSA’s College of 
Sciences has managed 
and hosted the fair, held 
at the Henry B. Gonzalez 
Convention Center in 
downtown San Antonio. 
Winners from the fair 
are eligible to attend the 
Intel International Science 
and Engineering Fair, this 
year in Reno, Nev., and 
are also invited by the 
Texas governor’s office 
to attend a residential 
summer camp at UTSA. 
Inaugurated in 2008, the 
summer camp uses hands-
on experiences and field 
trips to expose students 
to a variety of science 
topics and research 
areas available in the 
departments of the UTSA 
College of Sciences.

C o l l e g e  o f  S c i e n c e s 
D e a n  G e o r g e  P e r r y  ( l e f t ) 
a n d  S t u a r t  B i r n b a u m 
( r i g h t ) ,  d i r e c t o r  o f  t h e 
s c i e n c e  a n d  e n g i n e e r -
i n g  f a i r ,  c o n g r a t u l a t e 
M u s t a f a  I q b a l ,  t h e  P r o -
v o s t  P r o m i s i n g  S c i e n t i s t 
S c h o l a r .

S t u d e n t s  w o r k  i n  t h e 
A d v a n c e d  M i c r o s c o p y 
L a b o r a t o r y  t h a t  w i l l 
h o u s e  t h e  n e w  a b e r r a -
t i o n - c o r r e c t e d  e l e c t r o n 
m i c r o s c o p e .
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A small bird chirps a song 
somewhere in the trees above. 
The song replays over and over, 
and other birds join the chorus, 
each with its own unique 
melody. While these songs 
may conjure pastoral, peaceful 
feelings for many, for assistant 
professor of biology Todd 
Troyer they stir up thoughts of 
complex sequences of brain cell 
activity. 

The first to admit he knows 
little about ornithology, Troyer 
maintains a nest of nearly 50 
birds whose songs he listens to 
not for pleasure, but in hopes of 

shedding light on the mysteries of 
the human brain. 

After receiving his Ph.D. in 
mathematics from the University 
of California, Berkeley, Troyer 
accepted a postdoctoral position 
in the W.M. Keck Center for 
Integrative Neuroscience at 
the University of California, 
San Francisco. His interests led 
him to work under behavioral 
neuroscientist Allison Doupe, an 
expert in using birds as models for 
understanding complex learned 
behavior. In 2007, he joined 
UTSA’s Department of Biology 
and began using computational 

methods based in his background 
in mathematics to conduct 
research in the Neuroscience 
Institute.

Along with bats and aquatic 
mammals, birds are the only 
known animals to learn to “speak” 
the way humans do—by imitating 
adults. Troyer’s research focuses 
on zebra finches, a small bird that 
is native to Australia. While both 
male and female birds sing, only 
the males produce a complex song 
used to attract a mate. Young birds 
learn their father’s song, although 
no two birds sound exactly alike.

 In the wild, zebra finches live in 

the grassy plains, feeding on seeds. 
Unlike most songbirds that breed 
seasonally, zebra finches breed 
whenever there is sufficient rain 
and food, reaching sexual maturity 
within 65 days. Their songs are 
fully developed by three months. 
This short time span makes the 
zebra finch ideal for research, and 
they often are called the mouse of 
the bird world. 

Birdsongs are used as a model for 
understanding how the neurons 
that control learned behaviors 
work in human brains. Troyer says 
there are similarities between bird 
and human brains both in speech 
development and in neurological 
diseases. There are two circuits 
in particular, he says: those that 
control learning and our ability 
to change behavior, and those 
that produce a certain behavioral 
task. In normal behavior, the two 
circuits are balanced; however, 
with some disorders such as 
Obsessive Compulsive Disorder 
(OCD), the ability to switch off the 
circuit for producing a particular 
task is impaired. Understanding 
how the brain balances the firing 
of the two circuits in birds’ brains 
may help in understanding how to 
control OCD and even Parkinson’s 
disease. 

“Previous studies have indicated 
that the basal ganglia, a set of brain 
areas compromised in Parkinson’s, 
play a critical role as birds learn,” 
says Troyer. “Recent studies 
suggest that these brain areas may 
be important for regulating how 
the bird explores the production 
of different sounds during the 
learning process.” 

TROYER’S

Size
Four inches from head to 
tip of tail. Fifteen grams in 
weight

Native habitat
Open grasslands and forests 
of central Australia, often 
close to water.

Breeding
Year-round, often triggered •	
by rains that ensure a supply 
of grass seed in the coming 
months. Birds form pair 
bonds that can last for life.
Lay clutches of four to seven •	
eggs of which two to five 
hatch around 12 days after 
laying.  
Young birds leave the nest •	
around 20 days old and 
reach independence around 
35 days. 

Singing
Male’s courtship song is 
typically 1.5 to 5 seconds 
long.

Zebra Finch Facts

For his research, Troyer 
compares his own observations of 
the birds’ natural behaviors with 
recordings of the birds’ neuronal 
activity. 

He is concerned with the timing 
structure of the song and how that 
varies from song to song. Because 
zebra finches sing the same song 

hundreds of times each day, Troyer 
is able to gather a lot of data, 
which he observes on two levels.
At a broad level, Troyer is looking 
at what modulates the system for 
singing: How does the song vary 
across its entirety? How does it 
vary depending on the time of 
day? A key question he asks is 
what are the motivating factors 
and the mechanisms for the 
variations that occur. A number 
of chemicals that affect the level of 
hormones, such as norepinephrine 
and dopamine, send strong signals 
to the areas of the bird’s brain that 
control singing, and Troyer wants 

to know what effects each has on 
the ability to produce songs.

On a more detailed level, Troyer 
is looking at the basic units of each 
song. He created software that 
allows him to visually display the 
different sounds and then analyze 
them quantitatively. Each chunk 
of the song—commonly called a 
song “syllable”—is represented as a 
pattern of orange color on a graph, 
with silence represented by the 
black background. Features such 
as pitch and tempo are represented 
by small waves or spots within 
the orange bars. The syllables last 

anywhere from one-tenth to one-
fifth of a second and are separated 
by silence. One study has shown 
that although the syllables contain 
smaller segments, the birds will 
not stop singing mid-syllable, even 
when startled.

Troyer is interested in 
determining the relationship 
between the small pieces and 
the whole syllable. If the syllable 
is sung more slowly, one would 
think the parts within it are slow 
by the same percentage. But 
Troyer has found that the parts are 
independent of one another—they 

SONG
are not slowed at the same rate 
as the syllable.

“Imagine a row of dominoes,” 
Troyer says. “Each domino is 
the same in size and shape; 
however, imagine they are 
placed at varying distances from 
one another. If you push the 
first domino over, it will knock 
down the next and each of the 
following will do the same in 
sequence. But the relationship 
between each domino is 
different because the space 
between them is different. This 
is how the parts of the birds’ 
songs are. The entire row will 
fall in sequence, but the space 
between some is greater, so it 
affects the following domino 
differently than those spaced 
closer together.”

Troyer continues to collect 
data for his research and 
has planned two possible 
experiments this summer. The 
first would be to block the birds 
from hearing themselves sing; 
Troyer would like to know 
whether it is important for the 
bird to actually hear itself while 
singing. The other would be to 
alter the chemistry levels in the 
birds’ brains and see how their 
singing is affected.

Using the zebra finch as 
a model for understanding 
human brain circuits, Troyer’s 
research may lead to a greater 
understanding of neurons in our 
own brain, and the neurological 
disorders we face.

“ Previous studies 
have indicated 
that the basal 
ganglia, a set 
of brain areas 
compromised in 
Parkinson’s, play 
a critical role as 
birds learn,”

—  Todd  Troyer 

Tr o ye r
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Each of these students has a different story. Where he came from, 
what he researches, where he hopes to go after graduating. Like 
the planets in our solar system drawn to the sun’s gravity, each 

with its own history and orbit, these students were attracted to UTSA 
and the joint space physics Ph.D. program with the Southwest  
Research Institute (SwRI). 

The program, which is designed to enhance collaborative efforts 
within the community, combines traditional classes with hands-on 
laboratory sessions where students build instruments that may one 
day fly in outer space. 

For years, San Antonio was the only major city in the U.S. without a 
graduate program in physics—despite the fact the city housed a group 
of scientists whose instrumentation work was seen aboard a number 
of NASA spacecraft. In 2004, the University of Texas System Board of 
Regents approved the graduate program, and by fall 2005, classes had 
begun.

The SwRI scientists who would 
be teaching space physics cours-
es were all given the title adjoint 
professor, which allows them to 
teach, supervise students, serve 
on committees and participate in 
all faculty activities related to the 
program.

Dave McComas, senior execu-
tive director of the Space Science 
and Engineering Division at 
SwRI, thinks that creating the 
joint program was a smart step 
for the university as it seeks to 
become research intensive. It is a 
win-win-win situation. UTSA gets 
the name and reputation of SwRI 
attached to the program, which 
helps draw students. SwRI gets 
to use graduate student help and 
encourage students to enter the 
field. Finally, students get instruc-
tion through traditional methods 
and a chance to experience life as 
a working scientist.

The partnership has allowed 
other areas within the physics 
Ph.D. program to expand. A total 
of 33 doctoral students special-
ize in a variety of research areas, 
including biophysics, nano-
structures and optics. The five 
students profiled here are among 
the nine whose interests lie in 
outer space.

Joseph Westlake
It has been a bumpy ride for 
Joseph Westlake. The Michigan 
native changed his major from 
physics to engineering before 
settling with his original choice. 
He graduated from the University 
of Michigan, and when his ad-
viser, Hunter Waite, came down 
to SwRI for a job, Westlake fol-
lowed and enrolled in the physics 
program at UTSA.

Westlake and his wife, who was 
six months pregnant at the time, 
moved to Texas in the heat of 
July 2006. One of their cars broke 

SPACE
CADETS

down on the way and their house wasn’t ready to move into when 
they arrived. “It was challenging, but we can laugh about it now,” he 
says.

Westlake’s research centers on using mass spectrometers, instru-
ments that measure mass and composition of molecules, to analyze 
the atmosphere around Titan, the largest moon orbiting Saturn. Titan’s 
thick atmosphere of complex organics has researchers comparing it to 
what Earth may have looked like more than a billion years ago.

Westlake arrived at his dissertation, titled “Advanced Mass Spec-
trometry Techniques for Future Missions to Titan,” after having worked 
on three phases of research. The first phase was observations from a 
spacecraft called Cassini that was launched in 2004 and sent to the 
Saturn system to learn about the planet and its 60 known moons. Dur-
ing the second phase, Westlake is analyzing the data, “trying to figure 
out what it means for the origin of Titan.” His final phase will be to 
develop an improved mass spectrometer for future missions to Titan 
or other moons in the Saturn system.

Graduate school has been a challenge for this father of a 2-year-old 
son, but he is glad things worked out this way. “Your path is your path 
is your path,” he says. “My weaving path defined what I like to do, and I 
don’t have any interest in being in a job I don’t like.”

He plans to defend his dissertation by spring 2010. Afterward he’ll 
look for a postdoctoral position at an instrument-based physics institu-
tion—preferably one outside of Texas. “Texas is very different from Ann 
Arbor,” he says. “We like our seasons.”

Tom Broiles
When he was in high school, Tom 
Broiles wanted to fly planes for 
the Air Force and even joined 
AFROTC at Texas State University. 
With no plans to attend graduate 
school, he heard from a friend 
that UTSA was starting a program 
in space physics. “Three of us 
drove down, took a tour of SwRI, 
and the calibration laboratory 
sold me. I saw it and said ‘I am 
coming here.’ I took the GRE a 
month later, and six months later 
I was here.” At the time, he had no 
idea that he would spend eight-
hour nights in the laboratory, 
calibrating a set-for-flight space 
instrument.

Broiles works with 13 years 
of data from two spacecraft, 
Advanced Composition Explorer 
(ACE) and Wind, to learn about 
the phenomena known as co-ro-
tating interaction regions (CIRs), 
which occur in the magnetized 
plasma around the sun called the 
solar wind. Plasma is a state of 
matter consisting of freely float-

ing electrons and ions.
CIRs form when a fast-mov-

ing solar wind pushes up be-
hind the slower-moving wind 
ahead of it.  A compression 
wave forms between the two 
streams of plasma because the 
magnetic field is nondivergent, 
but is dragged outward by 
the solar wind.  This wave co-
rotates with the sun and can 
be seen over several rotations.  
Broiles’ research is to identify 
the characteristics of CIRs in 
relation to speed, density, etc.

Just like the decision to at-
tend graduate school, Broiles’ 
next step after graduation may 
be spontaneous. For aspiring 
scientists, he offers this advice: 
“Do not be afraid to look 
stupid. … Volunteer for the 
thing no one else wants to do. 
When you do it, you get a new 
perspective.” Oh, and “bring a 
sweater,” he says. “Sitting in the 
calibration laboratory at 3 a.m. 
is like camping in the fall.”

We s t l a ke

Back ground image cour tesy  of  NASA

B r o i l e s

Back ground image cour tesy  of  NASA
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Rob Ebert
In 11th grade, Rob Ebert told his mom he never wanted to study 
science again. But then in college, an influential chemistry professor 
helped him change his mind. Now, Ebert is researching space sci-
ence and approaching the defense of his doctoral dissertation.  The 
first student to enroll in the joint space physics doctoral program, 
this University of Toronto graduate and his wife traveled from their 
home on Lake Erie in Canada to attend UTSA.

 “I wanted to join two facets in doctoral [study]—theoretical and 
experimental. One of the leading places for that is SwRI,” he says.
Since entering the program in January 2006, Ebert has been 
involved in a number of projects with his adviser, Dave McComas, 
that target the solar wind and Jupiter’s magnetosphere.  Specifically, 
he has been analyzing data and working with instrumentation to 
measure the plasma in those environments.
Three projects led up to his dissertation topic. The first involved 
analyzing solar wind data from a spacecraft called Ulysses, the first 
to orbit the sun’s poles.

Another major project for Ebert and McComas was IBEX (Interstel-
lar Boundary Explorer), launched in summer 2008. From an Earth-
based orbit, IBEX scans our solar system for neutral atoms created 

by interactions between solar 
wind plasma and atoms in the 
interstellar medium.  By under-
standing the location and origin 
of these atoms, scientists can 
understand how this interstel-
lar medium interacts with our 
solar system. Ebert was involved 
with calibrating the sensors on 
IBEX. He and five other students 
also worked on a class project 
based on one IBEX sensor. The 
students had to create a project 
based on the question: Is IBEX 
capable of identifying atoms of 
different mass? The project was 
highly successful and resulted in 
a published paper.

A third project Ebert was 
involved with, JADE (Jovian Au-
roral Distributions Experiment), 
contained a suite of instruments 
used to measure the electron and 
ion populations responsible for 
Jupiter’s aurora. Ebert’s contribu-
tion to JADE, a prototype that 
would measure magnetic fields 
lines, was cut from the mission 
set for launch in 2011. Although 
he was disappointed, Ebert 
learned that “not everything you 
work on will fly. It’s a good idea to 
work on multiple projects.”

His dissertation is titled “The 
Composition and Dynamics of 
the Low Energy Plasma in Jupi-
ter’s Magnetotail” and uses data 
from the Solar Wind Around Pluto 
instrument on the New Horizons 
spacecraft, the first mission to 
Pluto. Although the spacecraft, 
which launched in 2006, has not 
yet reached Pluto, it has collected 
measurements from the mag-
netotail of Jupiter, an area of its 
magnetosphere that is stretched 
out away from the sun. Ebert 
explains that knowledge of this 
area will “help us discover where 
the plasma on the magnetotail 
came from, and understand the 
dynamics of Jupiter’s inner mag-
netosphere.”

“ Not everything 
you work on will 
fly. It’s a good 
idea to work on 
multiple projects.”

— Rob Ebert 

Emmanuel Grotheer
Fairly new to the program, Em-
manuel Grotheer has a unique 
heritage. A first-generation Amer-
ican born in El Paso, he grew up 
in the cool climate of his father’s 
home country of Germany.

He attended undergradu-
ate school at the University of 
Pittsburgh and received degrees 
in both physics and architec-
tural studies. He wanted to keep 
his options open, he says, and 
didn’t know which direction 
he’d choose. After graduating, 
he spent three years working in 
technical software support, and 
although he liked the work, was 
ready to go back to school.

“I didn’t want to design bath-
rooms,” he says with a laugh. 
“It is a common joke among 
entry-level architects, but it is the 
truth. Becoming a top architect 
is a lot like the path to becoming 
a medical doctor, maybe even 
longer. And I did not want to be 
an engineer; I wanted something 
with a little more freedom.” Being 
a scientist allows for much more 
creativity a lot sooner, he says. 
“I looked for a school all over 
the country, and was glad when 
I found UTSA because I could 
be near [my mother’s] family in 

G r o t h e e r

Back ground image cour tesy  of   JHUAPL/Southwest  Research I nst i tute

G r o t h e e r

Josh Alquiza
A native Texan, Josh Alquiza 
grew up and went to college in 
his parents’ home country of the 
Philippines, but returned to the 
state to pursue his graduate stud-
ies at UTSA. What sold him on 
the program was the partnership 
with SwRI.

Alquiza has been in the pro-
gram since classes began in fall 
2005. The most interesting part 
of space science for him is the 
concept of space weather. He 
would love to be a part of the 
movement to predict phenom-
ena as they occur in space. Like 
weather on Earth, space weather 
is defined by collisions and 
interactions of currents of matter. 
On Earth, the currents are made 
of air; in space they are made of 
plasma. These events happen 
quickly and on large scales, and 
have potential to have a huge 
effect on the surface of the Earth. 
For example, in 2003, a large solar 
flare caused aurora borealis, the 
northern lights, to be seen as far 
south as Florida.

Alquiza’s research uses data 
from the Two Wide-angle Imag-

ing Neutral Atom Spectrometers (TWINS) mission.  TWINS uses two 
identical instruments on different spacecraft to scan the magnetic 
field around the Earth and analyze the neutral atoms that are creat-
ed by the collisions between ions. From the data, weather patterns 
can be recognized, understood and, hopefully, one day predicted.

Alquiza says the major advantage of studying at SwRI is working 
alongside scientists and seeing them in action. “They are really cool 
guys and willing to help you out,” he says. “If you’re stuck on a prob-
lem, the expert is just down the hall.”

He isn’t sure what his future holds, but because there are very 
few people with doctorates in physics in the Philippines, he would 
like to one day be able to give back to students in his country. “The 
nature of the country’s stability does not make it a good basis for 
science to grow. I would like to be a part of helping that out,” he 
says. “I do not know exactly how I would carry over my research, but 
it is at the back of my mind and in my heart.”

Mexico. UTSA’s partnership with 
SwRI made it an easy choice.”

Grotheer began classes in fall 
2007, and he has already had the 
opportunity to work on a number 
of projects. For the BepiColombo 
mission scheduled to go to Mer-
cury in 2013, Grotheer worked on 
an instrument called Strofio.  This 
instrument will sample neutral 
particles in Mercury’s exosphere-
space, running them through a 
rotating electric field to deter-
mine the types of particles, based 
on their travel time inside Strofio. 
Unlike previous instruments 
flown to Mercury, Strofio has only 
one detector, allowing for greater 
mass resolution.

Strofio should help determine 
what particles are in Mercury’s 
exosphere. Previous missions 
detected only five types of 
particles, but after testing with 
radio waves from Earth, scientists 
determined the previous mis-
sions’ results account for less than 
10 percent of the total exospheric 
pressure. Grotheer is helping on 
the second prototype of that 
instrument.

One of the best things about 
the program, he says, is that 
he is able to apply skills from 

various disciplines. In addition to 
learning complex space physics 
concepts, Grotheer has had to 
make circuits, create plumbing 
structures for vacuum pumps, 
and decipher the Interactive Data 
Language (IDL) program, which 
is used to analyze data received 
from space instruments.

Although graduation is not 
right around the corner, Grotheer 
has hopes of working for an 
instrument laboratory “some-
where with a cooler climate.”  He 
has thought about the Advanced 
Physics Laboratory in Maryland 
or returning to Germany to work 
for a Max Planck Institute or the 
European Space Agency. 

B a c k g r o u n d  i m a g e  c o u r t e s y 
o f  E u r o p e a n  S p a c e  A g e n c y

A l q u i z a

Back ground image cour tesy  of  Dr.  Jer r y  Goldste in
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Wearing a long-
sleeved, neon-
green shirt, the 

woman hops out of her 
Honda SUV and crunches 
across the gravel parking lot 
to her office. The unassuming 
beige construction trailer 
faces an industrial-sized 
conveyor belt feeding coal 
ash onto the top of a pile the 
size of a house. Not too far 
in the background, four tall 
cylinders rise from the earth, 
one spewing white steam 
into the blue Texas sky. The 
sounds of heavy machinery 
and water birds fill the air. 
This natural setting is both 
an office and a laboratory for 
Gwen Young.

An environmental scientist 
at CPS Energy’s Calaveras 
Lake Power Plant, Young was 

the first woman to receive a 
Ph.D. in environmental science 
and engineering from UTSA. 
Her academic journey began 
nearly 30 years before at the 
University of Utah where she 
completed three years toward 
an undergraduate degree in 
medical technology. Young 
left school before graduating 
to raise her two sons. In the 
fall of 2000, she enrolled as 
an undergraduate student in 
the Department of Biology at 
UTSA; many of her peers were 
closer to her sons’ ages than to 
her own. In fact, Young’s two 
sons attended UTSA while she 
was a student, and her oldest 
walked the graduation stage 
with her when she received her 
Ph.D. in 2007.

Much of Young’s life has been 
spent defining her interests 

through volunteerism. Before 
moving to San Antonio from 
Kennesaw, Ga., she co-founded 
an environmental group 
called Save Our Legacy. The 
group monitored streams 
and wetlands in the area, and 
Young was selected to consult 
with the city on environmental 
matters.  When she returned to 
college, she knew exactly what 
she wanted to do—combine 
her love of nature with a degree 
in the sciences.

Young began attending 
classes six months after moving 
to San Antonio. As a 43-year-
old undergraduate student in a 
new city and state, she wanted 
to meet like-minded people, 
become familiar with Texas 
flora and fauna, and quickly 
earn credits toward her degree.  
A flier on a bulletin board in 
the Science Building led her to 
the Summer Program in Field 
Biology.

Open to all students, the 
three-and-a-half-week-long 
camping excursion through 
West Texas, New Mexico and 
Arizona involves about 20 
participants.   Students are 
graded on projects involving 
the observation and cataloging 
of the local flora and fauna, 
and can earn up to seven credit 
hours. Established in 1979, the 
trip is unlike any experience 
the students have had, or are 
likely to have again. Program 
founder and UTSA Professor 
Bill Van Auken says, “With 
more than 3,000 entering 

freshmen in biology, students 
often don’t know who is sitting 
next to them. That doesn’t 
happen with the participants 
on this trip.” Instead, he says, 
the field biology students 
forge lifelong friendships with 
each other and with faculty 
members.

Through her Summer 
Program experience, Young 
found a mentor in Assistant 
Professor Janis Bush. The two 
became friends, and when 
Young needed an adviser 
for her doctorate, Bush was 
naturally the first choice. 
Before Young finished her 
Ph.D., Bush was asked by Ron 
Christian, field operations 
manager at CPS Energy, to 
recommend someone to 
head a new environmental 
project at Calaveras Lake. The 
project was “too big for an 
undergraduate and too big 
for most graduate students. 
Gwen was the only student I 
knew that would be able to do 
what CPS Energy wanted,” says 
Bush.

The three-year project was 
aimed at redefining the way 
vegetation is managed along 
Calaveras Creek that flows 
eight-and-a-half miles from 
the Calaveras Lake Dam to the 
San Antonio River to cool the 
Calaveras Lake Power Plant. 
Plants growing along the creek 
inhibit water-flow and cause 
flooding. Prior to the project, 
engineers would strip the 
area of all vegetation, which 
only caused it to grow back 
thicker and adversely affect the 
surrounding environments.

Young was hired to create 
and implement a process to 
selectively remove some plants, 
thereby improving the water-
flow without disturbing the 
nearby ecosystems.  Her plan 
took into account both the goal 
of clean, quick-moving water 
and the preservation of the 

Au 
Naturel

environment along the creek. 
Using principles that combine 
hydrology, ecology and 
geology, Young and her Natural 
Resources Team achieved both 
goals. When the project began, 
she and her team prepared 
homeowners along the 
property line for the coming 
work. Now, in the project’s 
second year, they continue to 
walk the 17-mile round trip, 
flagging some plants to stay 
and others for removal.

Over the past two years, 
Young’s role and the duties of 
her team have evolved with 
new challenges presented 
by the natural work setting. 
For instance, they initiated a 
wildlife rescue and care plan 
for animals in dangerous 
situations. “We have had 
injured birds, pelicans in 
fishing line, loose cats and 
raccoons, and a cormorant 

with broken legs.” Also, CPS 
Energy has committed a fixed 
amount of money for each 
of seven years to plant trees 
around the Calaveras and 
Braunig Lake power plants. 
Spearheading the project, 
Young began by writing 
contracts, creating timelines 
and selecting 
species of trees 
to plant. 
Leaning 
out of a 
growling 
Kubota 
utility 
vehicle, 
Young 
points out 
the trees 
she already planted at the 
Calaveras site and the bare 
areas around buildings that 
could use a little green and are 
targeted for future plantings.

Young likes to stay connected 
to the UTSA community. 
Whenever she has an opening 
on her Natural Resources 
Team, she looks to hire recent 
UTSA graduates to give them 
the vital experience needed 
for success in the competitive 
scientific marketplace. She 
also comes back to campus to 

speak to current 
students 
about her 
experiences 
and research.

 Recently, 
she presented 
her 
dissertation, 

“Assessment 
of the Allelopathic 

Potential of Juniperus ashei 
on Germination and Growth 
of Bouteloua curtipendula” at 
one of the first ever Integrative 
Biology Seminars, a series 

designed to show students 
the various career options for 
biologists.
The same advice she 
gave her own sons she 
gives to members of her 
team and undergraduate 
students she encounters 
at UTSA: “Network and 
get experience, and the 
best way to do both is to 
volunteer.”  Young’s interests 
that were developed through 
volunteering within her 
community are mirrored in 
her educational path, which 
in turn has kept her happy 
in her job. “Volunteer, get 
involved, make friends, 
learn something outside of 
what you’ve been doing in 
the past,” she says. “You’ll be 
happy in the long run.”

Yo u n g
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Presidential Awardees:
Stuart Birnbaum, associate 
professor of geological 
sciences, wins Teaching 
Excellence for Tenured 
Faculty

Carola Wenk, assistant 
professor of computer 
science, wins Teaching 
Excellence for Tenure-Track 
Faculty

Joseph Stein, lecturer in 
mathematics, wins Teaching 
Excellence for Non-Tenure-
Track Faculty

Charles Wilson, professor 
of biology, wins Research 
Achievement for Tenured 
Faculty

Carlos Garcia, assistant 
professor of chemistry, wins 
Research Achievement for 
Tenure-Track Faculty

Weining Zhang, associate 
professor of computer 
science, wins Excellence 
in University Service for 
Tenured Faculty

Weldon Hammond, professor 
of geological sciences, wins 
Excellence in Community 
Service for Tenured Faculty

Eric Swanson, professor of 
geological sciences, wins 
Core Curriculum Teaching for 
Tenured Faculty

Ronald Brashear, lecturer 
in mathematics, wins Core 
Curriculum Teaching for Non-
Tenure-Track Faculty

Qing Yi, assistant professor of 
computer science, received a 
National Science Foundation 
CAREER Award

Jefferey von Ronne, assistant 
professor of computer 
science, received a National 
Science Foundation CAREER 
award

Cong-Gui Zhao, associate 
professor of chemistry, joined 
the editorial board of the Open 
Natural Products Journal

Thomas Forsthuber became 
a chartered member of the 
National Institutes of Health 
Hypersensitivity, Autoimmune, 
and Immune-Mediated Diseases 
Study Section 2008

George Negrete, professor of 
chemistry, awarded patent for 
“Compositions and Methods 
Related to Fatty Cyclic Amino 
Acid Derivatives,” Oct. 21, 
2008. This patent describes 
the synthesis and applications 
of a novel class of lipids that 
are prepared from amino acids 
asparagine, cysteine, and 
serine. The new lipids are being 
investigated as additives to 
modify nanosphere properties in 
ways that potentially make them 
better carriers of medicines.

Garry Cole, professor of biology, 
and Chiung-Yu Hung, research 
associate professor, awarded 
patent for “Attenuated Vaccine 
Useful for Immunizations 
against Coccidioides spp. 
Infections,” Feb. 2, 2008.  This 
patent uses an attenuated 
mutant of Coccidioides 
posadasii (generated by deletion 
of three genes (CTS2, CTS3 and 
ARD1) as a live vaccine.)
 
Karl Klose, professor, member 
of organizing committee 
for the American Society for 
Microbiology Biodefense 
Meeting, and coordinated the 
session on “synthetic genomes,” 
February 2008 in Baltimore, Md.

Janakiram Seshu, assistant 
professor, was invited to 
speak at the Gordon Research 
Conference, Biology of 
Spirochetes, 2008, in Ventura, 
Calif.

Alumni:
Matthew Grunstra, Ph.D. in 
environmental science and

 engineering ’08, appointed 
assistant professor of earth and 
mineral science at Penn State

Toan Nguyen, M.S. in 
mathematics ’06, appointed 
assistant professor at 
Brown University beginning 
2010.  Visiting Instituit de 
mathematique de Jussieu at 
Universite Paris for a year.

Yijuan Lu, Ph.D. in computer 
science ’08, appointed assistant 
professor at Texas State 
University.

Grants:
Cong-Gui Zhao, 
“Enantioselective Synthesis of 
Phosphinate Derivatives” for 
National Institutes of Health, 
2009, $1,035,165

Ravi Sandu, “A Framework 
for Managing the Assured 
Information Sharing Lifecycle” 
for Unviersity of Maryland, 
01/12/09, $200,000

Karl Klose, “Sigma 54 and Vibrio 
cholerae Pathogenesis” for 
National Institutes of Health, 
01/07/09, 2009 $148,070

Edwin Barea-Rodriguez, 
“Minority Ph.D. Recruitment and 
Retention in the Department of 
Biology at UTSA” for the Alfred 
P. Sloan Foundation, 12/12/08, 
$4,000

Kay Robbins, “Teaching 
Computing to Biologists 
Through Data Visualization” 
for the National Science 
Foundation, 12/2/08, $146,646

Andrew Tsin, “Adaptive 
Optics and Retinal Imaging: 
Constructing a Prototype for a 
Diagnostic Instrument” for UTSA, 
12/1/08, $25,000

Bernard Arulanandam, “CPAF 
Induced CD4+T Cell Mediated 
Immunity against Chalmydia” 
for National Institutes of Health, 
11/28/08, $361,250

Clint Whaley, “Technical 
Proposal in Reply to RFP 
#H98230-06-R-0914 for 
ATLAS” for National Science 
Agency, 11/10/08, $115,499

Chonglin Chen, “Novel Low 
Temperature Solid Oxide 
Fuel Cell” for Department of 
Energy, 10/20/08, $52,710

Martha Lundell, “Hormone 
Signals, Genome Integrity 
and Longevity” for Albert 
Einstein College of Medicine/
National Institutes of Health, 
10/12/08, $86,521

Greg White, “Implementation 
of the Community Cyber 
Security Maturity Model” for 
Department of Homeland 
Security, 09/27/08, 
$3,999,999

Turgay Korkmaz, 
“Prioritization-Based 
QoS Support with Attack 
Resilience in Wireless Ad Hoc 
Networks” for Department of 
Army–Army Research Office, 
09/24/08, $587,872

Aaron Cassill, “San Antonio 
Mathematics and Science 
Education Partnership” for 
National Science Foundation, 
09/17/08, $300,000

Donald Kurtz, “Supplements 
for Functional Studies 
Based on High Resolution 
Structures” for National 
Institutes of Health, 
09/12/08, $59,897

Charles Wilson, “Rhythmicity 
and Synchrony in the Basal 
Ganglia: Project 3” for 
Northwestern University, 
09/10/08, $198,460

Carlos Garcia, “Analysis 
of Oleander Extracts by 
Capillary Electrophoresis” for 
Nerium Biotechnology, Inc., 
09/09/08, $150
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 a top 100 research university.

 Our Biotechnology, Sciences and 

Engineering Building is one of the 
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teaching and service missions.
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