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WELCOME! 

 
On behalf of President Jim Spaniolo, Provost Don Bobbitt, and Vice President for Research and Federal 
Relations Ron Elsenbaumer, I am delighted to welcome you to UT Arlington's sixth Annual Celebration of 
Excellence by Students (ACES). Research and creative activity are matters of the highest importance to 
all of us here at the university, in part because education is such a strenuously interactive enterprise. 
ACES highlights some of the many research and creative projects that our undergraduate and graduate 
students are involved in across the entire campus. Students in the undergraduate and graduate 
competitions prepare original research and creative activity in the form of oral or poster presentations. 
Students work with faculty mentors in their disciplines, and faculty members and graduate alumni judge 
all the submissions. I trust you will enjoy the day and learn much about the interesting and exciting work 
going on in UT Arlington's many undergraduate and graduate programs. I also hope you will agree with 
me that our students are some of today’s best young scholars.  
 
This year’s ACES keynote speaker is Barbara Ehrenreich, journalist, historian, social critic, and the author 
of fourteen books.  In 2001, Ehrenreich's Nickel and Dimed: On (Not) Getting by in America became a 
New York Times bestseller, and has since sold over one million copies.  Nickel and Dimed, a trenchant 
examination of working-class poverty that chronicles Ehrenreich's own attempt to live on minimum wage, 
is now required reading at more than 600 colleges and universities. A frequent contributor to Harper's and 
The Nation, Ehrenreich has been a columnist at the New York Times and Time magazine. In 2004, she 
received the Nation Institute/Puffin Foundation Prize for Creative Citizenship, given annually to an 
American who challenges the status quo "through distinctive, courageous, imaginative, socially 
responsible work of significance." 
 
I want to express my gratitude to the faculty mentors, both on and off campus, who have enriched the 
educational experiences of our students and have helped prepare the ACES participants for today's 
symposium. The time and attention that you have devoted to involve students in your research programs 
and creative endeavors have shaped the scholars of tomorrow. I also want to thank Dr. David Silva, Vice 
Provost for Academic Affairs and Professor of Linguistics, and Dr. Raymond Jackson, Associate Dean of 
Graduate Studies, for the workshops on enhancing poster and presentation effectiveness that they 
presented for ACES participants. 
 
Finally, I gratefully acknowledge the many efforts of the members of the ACES Steering Committee, the 
Office of Graduate Studies staff, our faculty and alumni judges, and our Graduate Student Senate 
moderators.  I know that all of them have worked hard to make the fifth Annual Celebration of Excellence 
by Students a memorable one. 
 
For more information about this year’s ACES event or to read about past ACES events and winners, 
please visit our website at www.uta.edu/aces. 
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Anthropology (ANTH) 
Wrestling with Themselves: The Presentation of Kayfabe in Independent  

Professional Wrestling 

 Rory Bradbury          6 

Civilizing the Inedible: Food and Form in Besieged Leningrad 

 Justin Regan          56 

Architecture (ARCH) 
Studying Transit Oriented Development; Lindbergh City Center Case Study 

 Bhavana Kidambi         36 

 

Visualizing "The Modular" Pavilion 

 Beth A. Steinbauer         60 

Art (ART) 
Prevailing Wind 

 Janet Ellen Morrow         45 

Biology (BIOL) 
Genome-wide Analysis of the Chromosomal Distribution of Transposable 

Elements in C. elegans 

 Felipe Avila          2 
 

Unraveling the DNA Repeat Content of Four Apicomplexan Species 

 Assiatu B. Barrie         3 

The stoichiometry of Ochromonas danica in a continuous culture as a function 
of growth rate and temperature 

 Savannah Bradford         7 

Attenuation of Parkinson’s Disease-related Oxidative Stress in Rat Striatum 

through Estrogen Therapy 

 Darius Bonds          6 

Examining the Factors Contributing to the Intensity of an Inflammatory 
Pain Condition 

 Diane N Dinh.          16 

New approaches for the discovery of imprinted genes in mouse and their implications in 
complex  

 Megan Hanson         23 
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Thermal extremes describe northern range limitations in the five-lined skinks, Plestiodon 

fasciatus, P. inexpectatus, and P. laticeps. (Squamata: Scincidae) 

 Shaliza Ismaili          29 

Comparative study of Innate Immunity in Caribbean reef-building corals and 

application to disease susceptibility 

 Jandira P. Lima         39 

 
Junk lends a hand: Transposable elements contributing to genetic variation 

in Trichomonas vaginalis 

 Claudia P. Marquez         41 

The stress is killing us: the role of algal symbionts in coral decline. 

 Elizabeth McGinty         43 

The Effects of Increased Soil Nutrients on Seed Germination in Northern 

Alaskan Tundra 

| Carol Moulton          46 

Presence of pathogen in environment determines the outcome of competition 

in Gnathocerus cornutus 

 Amrita Naidu          47 

Receptor-Mediated Signaling Pathways Involved in Microbial Prey Selection 

 Miranda G. Newberry         49 

 
Microarrays elucidate sex-biased gene expression in Tribolium castaneum  

 Eldon Prince          52 

Copy Number Variation in Schlafen family of genes among genetically  
diverse inbred strains of Mus musculus 

 Pallavi Sattiraju         57 

Multiple horizontal invasions of Helitrons, the rolling circle transposons 
in different species of bats 

 Jainy Thomas          62 

Comparative genomic analysis of transposable elements in three  

Phytophthora species 

 Komal M. Vadnagara         64 

Bio Medical Engineering (BME) 
Using functional near infrared spectroscopy to detect brain activation  
and connectivity induced by repetitive transcranial magnetic stimulation 

 Sameer C. Dhamne         15 
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Synthetic nanochannels for enhanced diffusion of protein across the membrane 

 Swati Goyal          21 

Mapping tissue oxygen tension using 1H magnetic resonance imaging (MRI)  

 Praveen Gulaka         22 

Translation of Near Infrared Brain Imaging to Assess Children with Cerebral Palsy 

 Bilal Khan          35 

Initial Study of Brain Connectivity Using Optical Functional Imaging 

 Manish Khatiwada         35 

Quantitative analysis of non-linearity in motor cortex activation using optical 

brain imaging 

 Venkatagiri Krishnamurthy        37 

Time-gated optical imaging to detect positive prostate cancer margins 

 Zi-Jing Lin          40 

A Novel Porous Scaffold for Bioactive Biomolecule Delivery 

 Ashwin Nair          47 

Development of multi-channel reflectance spectroscopy using short 

separation for detecting neurohemodynamic change in pain 
 Sweta Anil Anil Narvenkar        48 

Understanding Brain Connectivity in the Prefrontal Region measured  
with a Portable Optical Brain Imager 

 Neeraj Patel          51 

Correlation between ECG Morphology and Percentage Oxygen Saturation 

during Sleep Apnea 

 Vijayanth Radha         53 

Chip-based Electronic Detection of Specific Proteins with Nucleic Acid Binding 

 Priyanka Pachampettai Ramachandran      49 

Characterization of DNA Translocation in Nanopores 

 Abhijit Ramachandran        54 

Time-resolved reflectance imaging of small samples using Intensified CCD camera 
 Yajuvendra Rathore         55 
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Civil Engineering 
Assessment of Seepage Potential of Earth Dam using Resistivity Imaging (RI) 

 Jubair Hossain         27 
 

Changes in Permeability of Municipal Solid Waste with Degradation in  
Simulated Bioreactor Landfills 

 Kiran K. Penmethsa         51 

Chemistry (CHEM) 
Extending the Upper Linear Range of Electrospray Ionization using 

Ionization Competitors 
 Bilal H. Bazzi          4 

Hormonal regulation of Homeobox gene 

 Imran Hussain          28 

Cyclofructans and their derivatives : new chiral selectors in CE 

 Chunxia Jiang          32 

Manganese(III)-salens as potential anti-tumor agent 

 Sahba Kasiri          34 

Dynamic association of MLL1, H3K4 trimethylation with chromatin 
and Hox gene expression during cell cycle 

 Bibhu P. Mishra         44 

Investigation of Embryonic Ras Nucleotide Exchange by Guanine 

Nucleotide Exchange Factors 

 Vinh Phan          52 

Solid state light sources based instrumentation for environmental 
and clinical samples measurement: absorbance and fluorescence detector 

 Shilpa Rashinkar         55 

Regulation of rRNA transcription by histone methyl transferases 

 Bishakha Shrestha         58 

MALDI-TOF-MS Fingerprinting of Condom Lubricants and Residues 
 Sandra E. Spencer         59 

Chiral discrimination of Ru(II) polypyridyl complexes using derivatized  
cyclodextrins by 1H NMR spectroscopy and HPLC  

 Ping Sun          61 
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Protein Bioengineering using Unnatural Amino Acids 

 Bhagya K. Wijayawardena        67 

Stable Gold(I)-Alkyne Complexes 
 Jiang Wu          70 

Criminal Justice (CRCJ)  
Causes and Possible Remedies of Wrongful Conviction 

 Julpa D. Dave          14 
 

Foundations in Time: How Roman Law Impacts Modern Law 

 Angela Lynn Haub         24 
   

Wrongful Convictions 

 Shahrzad Pakbin         50 

Computer Science Engineering (CSE) 
Cross-Layer Design for Adaptive Data Reporting in Wireless Sensor Networks 

 Hyun Jung Choe         10 

 

Resilient Cluster Leader Election for Wireless Sensor Networks 

 Qi Dong          17 

Fast Detection of Replica Node Attacks in Mobile Sensor Networks 

 Jun-Won Ho          26 

Low cost jamming detection in wireless sensor networks 

 Nabila Rahman         53 

An Asynchronous Computing and Communication Architecture Toward 

Energy Efficient Wireless Sensor Networks 

 Jing Wang          65 

Earth and Environmental Science (EES) 
Biofilters 

 Madhu Rani          54 

Combustion Synthesis and Characterization of BiVO4 Photocatalysts 

 Hari Timmaji          63 

Photo-catalytically Generated Pt-Au/C-TiO2 Nano-composite  
Electro-catalysts for Fuel Cell Applications 

 Vinodh Valluri          64 
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Electrical Engineering (EE) 
Solid State Nanopores for Single Molecule Sensing & DNA Analysis 

 Waseem Asghar         2 

Polarization and angular dependent transmissions on transferred  
nanomembrane Fano filters 

 Li Chen          9 

Alfven Waves and Electron Energization and Their Interaction with 

Auroral Ionospheric Plasma Transport 

 Amit Jain          30 

High efficiency diffractive grating coupler based on transferred silicon 

nanomembrane overlay on photonic waveguide 

 Tapas Kumar Saha         57 

Human Interfaces and Control for Networked Teams of Autonomous Air 

and Ground Vehicles 

 Petru E. Stingu         60 

Time response of guided-mode resonance (GMR) structures under 

pulse excitation 

 Xin Wang          65 

English (ENGL) 
Not Mouth Talk, You Know?  
 Edward Henry Bart         4 

Science and Fiction: Making Sense of the Politics of Agricultural  
Technologies, the Evolution of the Modern Industrial Diet, and the  

Literary Imagination  

 Tracey-Lynn Clough         12 

Domesticating the Amazon Queen in "A Midsummer Night's Dream" 
 Latisha D. Fletcher         19 

Hom(e)ostasis: The Balance of Patriarchal Power in Shakespeare's "Twelfth Night" 

 Cheryl Isaacs          29 

Larry McMurtry’s Lonesome Dove: Adapting the Myths of Western Fiction 

 Gerrell G. Williams         68 

History (HIST) 
Not in my Backyard: The Controversy over Red-Light Districts in Dallas 1906-1913 
 Grinnetta A Crowell         13 
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Fair Dealing for Progress: Cooperation between Labor, Business,  

and the City of Fort Worth in the Early Twentieth-Century 

 Suzanne L. Diver         16 
 

Literature as a Vehicle of Memory: The Nazi Past in East German Literature 

 Anastasia M. Hayes-stoker        24 

 

Death by Dispensary: Resorting to alternative medicine during the Irish Famine 
 Merry A. Jett          32 

Industrial Engineering (IE) 
Human Factors Engineering Investigtion of a Lipstick Manufacturing  

Workstation and Development of a Work Tool 

 Sekar Hardjono         23 

Kinesiology (KINE) 
The Effect of InterX® and TENS Electrotherapy on Pain Relief and 

Strength Restoration in Patients with Elbow Epicondylitis 

 Mayank Jain          31 

 

Effect of Continuous Circulating Water and Cyclical Compression on 

Intramuscular Temperature and Cardiovascular Strain 

 Kathryn S. Womochel         69 

Linguistics (LING) 
The Typology of Relative Clauses and Natural Language Generation 

 Tod Jay Allman         1 

Repair negotiations and politeness strategies in learners of  
English: A preliminary study  

 Yujeong Choi          11 

Some" as a plural indefinite article 

 Elizabeth Dockendorf         17 

Nepali double causatives: the grammar giveth, and the grammar 

taketh away 

 Joshua Jensen         31 

A Pragmatic and Comparative Interpretation of Sentential  
Anaphors: English that/it and Korean ku-ken(/s)/ku-len-ken(/s)  

 Sok-Hun Kim          37 
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'Go hither' Means 'Come': The Encoding of Space in the 

Santa Cruz Island Language of Natqgu 

 Ashley A. Lober         40 

ARE WE SPEAKING THE SAME LANGUAGE? : The Use  
Students’ First Language by American Teachers in English 
as-a-Foreign-Language Classrooms in Vietnam 

 Presley McFadden         42 

The Comparative Study of the System of Theme in Korean 

and English Novels: Systemic Functional Linguistics-based Approach 

 Jung Sun Son          59 

The Pragmatics of Language Learning: Acquiring Politeness 

Strategies in a Study Abroad or Immersion Context 

 Catharine Louisa Welch        66 

Material Science Engineering (MSE) 
Properties of Tribofilms formed with Ashless Dithiophosphate  

and Zinc Dialkyl Dithiophosphate under Extreme Pressure Conditions  

 Bo Hoon Kim          36 

Effect of Test Parameters on the Four-Ball (wear and weld) performance of 
Lithium-Based Greases 

 Arunya Suresh         61 

Mathematics (MATH) 
Stable Cohomology 

 Kristen A. Beck         5 

  
Exact solutions to the nonlinear Schrodinger equation 

 Ernesto Garcia III         20 

Spontaneous and evoked glutamate release of NMDA receptors 
 Justin S. Blackwell         5 

Uniqueness of Minimal Acyclic Complexes 

 Meri Hughes Florence        19 
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Characterizing Periodic Magnetospheric Behavior Through MHD Modeling  

 Jorge Landivar         38 

Mechanical and Aerospace Engineering (MAE) 
Development of Numerical Model for Non-uniformly Powered Die to Improve Both Device Clock 

and Thermal Performance 

 Saket Karajgikar         33 

Impact of different process parameters on Ball shear testing reliability 

 Nikhil Lakhkar          38 

Characterizing parametric uncertainty for use in a Queuing Network Model of the National 
Airspace 

 Manju Nag          46 

A Reduced-Order Model for Investigating the Aeroelastic Stability of a Morphable Wing 

Structure 

 Michael Byron Webb         66 

Music (MUSI) 
Temperance:A Marimba Quartet 

 Jesus Martinez         42 

Nursing (NURS) 
Development and implementation of a pilot mentor/mentee program for 

employees/students who are enrolled in the Tarrant County College 
Associate Degree in Nursing Program at Plaza Medical Center in Fort Worth 

 Marilyn Marie Baierlipp        3 

 
Wound Healing Tools- Measuring Up! 

 Denise M. Cauble         9 

 

A National Study to Compare the Tolerability and Effectiveness of Colon Cleansing 
Preparations 

 Glenda L. Daniels         14 

 
Comparing Nurse's Behavior and Knowledge Regarding TED Hose 

 Cristine Kerr          34 

Physics (PHYS) 
A Table of Ionopheric Boundaries and Solar Wind Conditions 

 Robert C. Allen          1 

Tracking The Polar Cap Boundary Under Strong Solar Wind Driving  

 Randall Bradshaw         7 
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Use of a magnetohydrodynamic model to investigate the viscous potential 

in Earth's magnetosphere 

 Robert Bruntz          8 

Comparison of the effect of 2-D vs. 3-D on student comprehension during a lan on phases of 

the moon 

 Ximena Cid          11 

Looking for evidence of magnetosheath current as suggested by LFM global 

MHD simulations 
 Sophia Joy Cockrell         12 

Developimng a 10 picosecond Time-of-Flight Detector 

 Ian Howley          27 

Ion Characteristics in Jupiter’s Magnetotail from New Horizon data 

 Debrup Hui          28 

 
Alfven Waves and Electron Energization and Their Interaction with  

Auroral Ionospheric Plasma Transport 

 Fajer Jaafari          30 
 

Picosecond Laser Tests of Micro-channel Plate Photomultiplier Tubes 

 Mason MacPhail         41 

The Effects of Solar Wind Dynamic Pressure on the Coupling of Energy 
between the Solar Wind and the Magnetosphere 

 Elizabeth J. Mitchell         44 

The Relationship between Magnetosheath and Solar Wind Parameters 

 Crystal N. Red Eagle         56 

Introducing New Undergraduates Into a Research Group Through Use of a Wiki 

 Phyllis L. Whittlesey         67 

Psychology (PSYC) 
How Do Thoughts Differ from Feelings?: Putting the Differences into Words 

 Wen Cheng          10 

Hippocampal Function and its Relationship to Memory Deficits Observed 
in Veterans with Gulf War Illness 

 Crystal M. Cortes (Cooper)        13 
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Dynamic Imaging Techniques Used to Measure Peripheral Cutaneous 

Plasma Extravasation Following Direct Capsaicin Application at the Dorsal Root 

 Mathew A. Davis         15 

Differentiating Reading Impaired & Non-reading Impaired Children through Brain Imaging 

 Emily A. Farris          18 

Academic Performance and Exercise in the College Population 
 Jessica Raquel Grimm        21 
 

Septal stimulation inhibits spinal cord dorsal horn neuronal activity in rat  

 Christopher E. Hagains        22 
 

 

Non-invasive Optical Measures of Glabrous Skin Blood Oxygenation and  

Light Scattering Changes After Formalin Injection in Anesthetized Rats 
 Jiwei He          25 
 

The Role of Periaqueductal Gray Induced Dorsal Root Reflexes in  

Cutaneous Neurogenic Inflammation 
 Pushpani M. Herath         25 

Ingroup Identification as a Moderator of Racial Bias in a Shoot—No Shoot 
Decision Task 

 Melisa Holovics         26 

Knowledge and Source Monitoring in Younger and Older Adults’ Ability to 

Remember the Past 

 Charise J. Johnson         33 

The Elusive Relationship between Optimism and Posttraumatic Growth in 

Lung Cancer Patients 

 Carroll Michelle Lee         39 

Using Conspecifics to Establish Stimulus Control of Responding in 
Zebrafish (Danio rerio) 

 Tara McKelvy          43 

Predictors of Cognitive Therapy Dropout in a Community Setting 

 Bryan M. Motwani         45 

 
Referent-change Stability of The LPC Scale While Applying Personality 

 Michael A. Neeper         48 
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The Impact of Group Composition and Attitudes towards Diversity on  

Anticipated Outcomes of Diversity in Groups. 

Niveditha Parthasarathy         50 

Causal Attributions in Advanced Stage Lung Cancer Patients 

 Jeffrey Swanson         62 

Early Life Stress Leads to Altered Emotional Responses and Behavior in Adulthood 

 Megan Lynne Uhelski         63 

Brain Connectivity of Decoding Skills and Phonological Awareness in  
Dyslexic and Non-reading Impaired Children 

 Maxi M. Wilson         69 

Social Work (SOCW) 
Abstinence-Only Sex Education Policy and Teenage Pregnancy in Texas 

 Victoria Elvira Campa         8 
 

Middle School Student Reactions and Satisfaction with a Dating 

Violence Prevention Program 

 Nada L. Elias          18 

Ethical Violations: A Quantitative Study Comparing Human Service Professions 

 John Gallagher         20 

First Responders: Coping with Community Traumatic Events 

 Holli Slater          58 

A Life Changing Event! Impact of deployment as part of military service 

within the last eight years for students at the University of Texas at Arlington. 
 Ann Wilder          68 

The Developmental Results of a Web-Based Telecommunications System  
Designed to Monitor & Increase Treatment Adherence of Clients of a 

Community Mental Health Center 

 Jamila Woods          70 
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A Table of Ionopheric Boundaries and Solar Wind Conditions 

Robert C. Allen 

Faculty Mentors: Ramon E. Lopez 

Session: San Saba, 1:20 

Group Names: Jorge Landivar, Ramon E. Lopez 

Using data from the Defense Meteorological Satellites Program (DMSP) satellite F13 we find the times, 
locations, and the differences in location between the Convection Reversal Boundary (CRB) and the 
Polar Cap Boundary (PCB). The Convection Reversal Boundary is where the plasma drift changes 
direction from toward the Sun to away from the Sun. The Polar Cap Boundary is the boundary between 
the magnetic field lines that are connected to the Earth on both sides and those which are connected at 
one end to the Earth and the other end to the solar wind. The periods selected are from Richardson et al. 
coronal mass ejections list filtering for -70 nT on the Disturbance Storm Time (DST) index and below. 
Then we gathered solar wind characteristics using the Omni data set along with DST values. The related 
positions of the CRB and PCB are of interest to other studies being done in the group. Our results will be 

compared simulation results from our group. 

This material is based upon work supported by CISM, which is funded by the STC Program of the 

National Science Foundation under Agreement Number ATM-0120950. 

The Typology of Relative Clauses and Natural Language Generation 

Tod Jay Allman 

Faculty Mentors: Jerold Edmondson, Les Bruce, Don Burquest, ShinJa Hwang, Laurel Stvan 

Session: San Jacinto, 3:40 

Typological studies have revealed that languages employ a variety of structures and strategies for 
encoding their relative clauses. In particular, relative clause structures may be either embedded or 
adjoined, and their strategies range from non-reduction to complete elimination of the relativized nominal. 
These typological studies have also revealed the existence of the relativization hierarchy, and 

demonstrated that some languages are able to access only small portions of this hierarchy. 

A natural language generator (NLG) is defined as any computer program that maps a representation of 
information into a human language. NLGs have been used during the past several decades to increase 
the productivity of human translators. The Translator’s Assistant (TTA) is a multi-lingual NLG based on 
linguistic universals, typologies, and primitives. The section of TTA that deals with relative clauses takes 
advantage of the typological research mentioned above, and enables a linguist to quickly describe the 
structures and strategies required for relative clause formation in his particular language.  

TTA has been tested with four languages: English, Korean, Jula, which is spoken in Cote d’Ivoire, and 
Kewa, which is a clause chaining language with a switch reference system spoken in Papua New Guinea. 
Numerous experiments have demonstrated that the rough drafts generated by TTA are of sufficient 
quality that they quadruple the productivity of experienced mother tongue translators. This paper will 
demonstrate how TTA takes advantage of the typological research that has been done on relative 

clauses. 
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Solid State Nanopores for Single Molecule Sensing & DNA Analysis 

Waseem Asghar 

Faculty Mentors: Samir Iqbal 

Poster No. 21 

I working on Solid State Nanopores for detection and sensing scheme for specific cancer biomarker 
proteins at high sensitivity using solid-state nanopore channels fabricated in silicon.  The solid-state 
nanopores will be fabricated using a serial process of e-beam lithography and subsequent dual-side 
alignment and anisotropic etching.  Concurrently, a new parallel process will be developed utilizing a 
nano-imprinter to fabricate the nanopores, aiming at reduced cost and time to fabrication.  These 
nanopores will be integrated in a microfluidic MEMS chip to look for specific biomarkers for cancer. 
The selective sensing of target genes down to single-base mismatch sensitivity using bio-functionalized 
solid-state nanopores have been demonstrated already.  The solid-state nanopores are robust and can 
be fabricated to match the size of the analyte. The functionalized surface of the nanopores can impart the 
selectivity and sensitivity towards the detection of specific protein biomarkers. The Peptide Nucleic Acids 
(PNA) or DNA aptamers  can be used to detect known disease biomarker proteins like Thrombin, 
Epidermal Growth Factor Receptors (EGFR) and MUC1. The presence of these biomarkers can be 
electrically sensed from the ionic current fluctuations through the nanopores at very low concentrations, 
possibly as few as a thousand copies.  The lowest reported detection limit for a protein target is 50 pg/mL, 
achieved by labeling the target using diffraction gratings. An electrical measurement and characterization 
system will be developed this is selective, and robust than current antibody-based assays. 
 
 

Genome-wide Analysis of the Chromosomal Distribution of Transposable Elements in C. 

elegans 
 

Felipe Avila 
 
Faculty Mentors: Andre Pires da Silva 
 
Poster No. 2 
 
Group Names: Brad Broadway, Cedric Feschotte & Andre Pires da Silva 
 
The C. elegans genome is around 100 Mb long, and about 12% of it is derived from transposable 
elements (TEs). There has been a recent growing interest in the possible role of mobile elements in 
genome regulation and evolutionary plasticity; however, there has been no comprehensive, detailed 
analysis of the overall C. elegans TE distribution and their possible functional roles.  
In this study, we analyzed the intra and inter-chromosomal distribution pattern of all 156 TE families 
known in C. elegans. We found that more than 12% of these families are over-represented on the X 
chromosome. The many unique features of the X chromosome, such as dosage compensation, 
inactivation in the germline and low gene density make it an interesting case study for possible biological 
relevance of the skewed distribution of these families.  
Furthermore, 46% of the TE families were found on the chromosomal arms and almost completely 
depleted from the central region of the chromosomes. In C. elegans, the chromosomal arms are 
characterized by lower than average gene density and relatively high recombination rates, which might 
indicate a possible cause for frequent transposon insertions. However, we observed that this distribution 
bias hold for the X chromosome, although gene density and recombination rate are fairly homogeneous 
along the entire X chromosome. Thus, other factors must account for the preferential accumulation of 
these TEs on the chromosomal arms.  
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Development and Implementation of a Pilot Mentor/mentee Program for 

Employees/students Who are Enrolled in the Tarrant County College Associate Degree in 
Nursing Program at Plaza Medical Center in Fort Worth 

 

Marilyn Marie Baierlipp 
 
Faculty Mentors: Sharon Judkins  Poster No. 15 
 
Group Names: Sharon Judkins, Eunice Macauley  
 
Key Words: Mentor, Protégée, Mentee, Nontraditional student, Preceptor, Coach 
Objective: Results of previous studies indicate mentorship programs improve retention of students during 
their academic progression. Pairing students with experienced individuals may help associate degree 
nursing students cope with stressors of school, work, and family life. Results of a pilot study to develop, 
test, and evaluate a mentor program among select nursing students is presented.  Methods: Using a 
descriptive qualitative design, researchers collected data from 4 registered nurse mentors and 4 nursing 
student mentees who participated in a mentor or mentee specific focus group. Each focus group was 
tape-recorded, the data transcribed, and then validated by the investigators. Finally the transcripts were 
analyzed for frequently occurring words or phrases which were then grouped into similarly themed 
categories.  Results: Orientation for the mentors is useful to help them understand their mentor role. The 
mentors needed feedback about the usefulness of their role and would have liked to have done more for 
their mentees. Mentors were considered good resources and were encouraging and positive. 
Mismatching of age and family interests in the paired groups was frustrating especially for the mentees, 
but when given an opportunity to get another mentor, all declined, indicating that perhaps established 
trust may be more important than matching in a mentor mentee relationship. The mentor experience was 
positive for both groups.  Conclusions: This research demonstrates the usefulness of an experienced 
registered nurse mentor to an associate degree nursing student who may be struggling to succeed in 
school with stressors of family, job, and school. 

 
Unraveling the DNA Repeat Content of Four Apicomplexan Species 

 

Assiatu B. Barrie 
 
Faculty Mentors: Ellen J Pritham    Session: Concho, 8:20 
 
Group Names: Cedric Feschotte, Jessica Kissinger

1
 and Ellen J. Pritham 

 
All known Apicomplexans are intracellular eukaryotic pathogens and cause devastating diseases, such as 
malaria and toxoplasmosis. The complete genomes of fourteen Apicomplexan species have been 
sequenced, assembled and made publicly available. The genomes range in size from ~8.74 Mb to 63.50 
Mb revealing that these genomes are in flux, which is not surprising since pathogens and their hosts are 
in a constant arms race for survival.  Genome size variation in many eukaryotes is largely shaped as the 
result of transposable element proliferation.  Indeed, transposable elements make up the largest and 
most dynamic component of multi-cellular and many unicellular eukaryotic genomes. To date, there is 
little evidence supporting the presence of transposable elements in the genomes of any Apicomplexan 
genome despite the near ubiquity of transposable elements in the eukaryotic tree of life.  It remains 
unclear whether the reported dearth of transposable elements is a result of a lack of rigorous scrutiny or 
the result of, yet so far unknown mechanisms that act to prevent transposable element proliferation in 
these genomes.  To investigate the presence of transposable elements in the phylum, Apicomplexa, a 
comprehensive analysis of four Apicomplexan genomes (Toxoplasma gondii, Plasmodium falciparum, 
Cryptosporidium parvum, and Theileria parva) was undertaken. The repetitive content of these species 
were determined computationally, using a de novo repeat annotation program called Repeatscout.  The 
manual classifications of these results are underway and will be discussed in light of genome evolution in 
this medically important phylum. 
1
Department of Genetics, University of Georgia, Athens, GA 30602 
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Not Mouth Talk, You Know? 

 
Edward Henry Bart 
 
Faculty Mentors: Stacy Alaimo 
 
Session: Guadalupe, 3:00 
 
Research into the literary value of American Sign Language is a field that been mined very little. As part 
of my master's thesis in ASL literature, I have been examining the different forms of ASL literature, which 
includes ASL poetry and ABC stories. As I reviewed ABC stories, I recognized what Homi Bhabha called 
'resistance to colonialism.' I examined how this resistance involved Derridian thought regarding 
logocentrism and differance. ABC stories play with the knowledge of the arbitrary nature of symbols in 
languages to show the deaf way of thinking in the midst of the colonizing influence of Hearing society. I 
analyzed several ABC stories, particularly Clayton Valli's "Something Not Right," examining how they play 
with the disconnect between symbols and languages and depend on a bilingual and bicultural perspective 
to fully appreciate their meanings. I will show and discuss "Something Not Right," illustrating how post-
colonial theory and Derrida's work provide an appropriate basis for textual analysis of this poem and other 
ABC stories in ASL. This analysis should contribute to the research in ASL literature-for its literary value-
in areas other than data-driven linguistics and pedagogically-focused Special Education. Part of my work 
was made possible with a travel award from a Termini Grant from the College of Liberal Arts. 
 

 

 

Extending the Upper Linear Range of Electrospray Ionization using Ionization 

Competitors 
 

Bilal H. Bazzi 

 
Faculty Mentors: Kevin A. Schug 
 
Session: San Jacinto, 10:00 
 
Group Names: Peter Frycak 
 
Electrospray is a technique used in mass spectrometry to produce ions. ESI allows large, non-volatile 
ionizable molecules to be analyzed directly from the solution phase. A stream of solution is pumped 
through a needle to which a high voltage is applied. Charged droplets are formed from the tip of the 
needle, and these droplets evaporate as they move towards the entrance to the mass spectrometer to 
produce free ions that can be analyzed by on their mass to charge ratio. The excess charge on the 
surface of the droplet formed during ionization process is in direct relationship with concentration. At 
higher analyte concentration present in solution a loss of linear response results, due to saturation of the 
surface of the droplet. This study focuses on examining the usefulness of surface-active ionization 
competitors in extending the upper linear dynamic range.  
 
Two ionization competitors were introduced (PEG 400, TMAA) to investigate their effect in reducing the 
distortion in a Gaussian profile (a new flow injection analysis method) at high concentrations, through an 
increase in the upper linear range. PEG 400 was introduced in higher concentrations compared to TMAA, 
due to the decreased ESI response of the former versus the latter. The above study shows promising 
results and a potentially advantageous approach for improving quantitative analysis in ESI-MS. 
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Stable Cohomology 

 
Kristen A. Beck 
 
Faculty Mentors: David Jorgensen 
 
Session: San Jacinto, 3:20 
 
Homology and cohomology are two very powerful tools which are widely used in modern-day research in 
pure mathematics.  These concepts, which are dual to one another, provide a method for determining a 
level of similarity in the underlying structure of mathematical objects which can be otherwise difficult to 
understand. 
 
An essential component of (co)homology is the concept of projective resolutions of modules. In this talk 
we shall discuss a recent extension of projective resolutions, called totally reflexive complexes, which 
allow for an improved notion of (co)homology, called stable (co)homology.   
We will begin with a brief overview of (co)homology and will then illustrate its importance through some 
key examples involving some well-known geometric objects and familiar number systems. We will finish 
with a recent theorem of mine establishing the existence of totally acyclic complexes in several new 
situations. 
 

 
 

 

 
Spontaneous and Evoked Glutamate Release of NMDA receptors 

 

Justin S.  Blackwell 
 
Faculty Mentors: Jianzhong Su 
 
Poster No. 13 
 
Spontaneous synaptic fusion is a feature in all synapses. These random release events have been 
extremely instrumental in the analysis of unitary properties of neurotransmission. In this poster we 
present a mathematical model for the kinetic scheme of NMDA receptors in a synapse. We first examine 
the diffusion of the neurotransmitter Glutamate within the synaptic cleft and use this data to numerically 
solve a system of ODEs that determines the opening probabilities of the receptors at the postsynaptic 
cleft. From this we are able to better understand the mechanism behind spontaneous synaptic fusion by 
determining how the location of a release site affects this phenomenon.  
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Attenuation of Parkinson’s Disease-related Oxidative Stress in Rat Striatum through 

Estrogen Therapy 

Darius Bonds 

Faculty Mentors: Laszlo Prokai 

Session: Palo Pinto, 3:20 

Group Names: Vien Nguyen, Laszlo Prokai 

Parkinson’s disease (PD) is a debilitating neurodegenerative condition linked to elevated levels of 
oxidative stress. Our study evaluated the efficacy of estradiol (the most abundant estrogen produced in 
humans) and an estradiol prodrug to attenuate PD-associated oxidative stress in experimental animals. 
To obtain test samples, a guide cannula was implanted into the striatum of rats using a sterotaxic 
micromanipulator, and microdialysates were collected in freely moving rats by perfusing probes 
introduced into the striatum of the brain. An artificial cerebral spinal fluid containing salicylic acid, used as 
a marker compound, was perfused to obtain baseline measurements. The animal is injected 2 h later with 
either vehicle, estradiol or an estradiol prodrug, and the perfusion was switched to a solution also 
containing 6-hydroxydopamine (6-OHDA), a PD-linked neurotoxic agent, to induce oxidative stress for 1 
h, and then switched back to the original solution. Aliquots of the microdialysates were analyzed by gas 
chromatography–mass spectrometry. With the introduction of the 6-OHDA, the control group experienced 
a ten-fold increase in their levels of oxidative stress along with presenting PD-related symptoms. The 
groups treated with the estradiol and estradiol prodrug only experienced about a seven- and two-fold 
increase, respectively, in their oxidative stress exposure levels and they presented no symptoms. We 
have concluded that, although both agents lower PD-associated oxidative stress, the estradiol prodrug 
has a higher brain uptake, thereby having a much greater pharmacological effect in the CNS. (Supported 

by the National Institutes of Health, grant number AG025384.) 

Wrestling With Themselves: The Presentation of Kayfabe in Independent Professional 

Wrestling 

Rory Bradbury 

Faculty Mentors: Heather Jacobson  

Session: Palo Pinto, 1:40 

This study takes a look at “kayfabe,” the presentation of pro-wrestling as a real legitimate sport that is not 
staged or scripted. Kayfabe can been seen throughout all of the pro-wrestling business, even though 
today almost all people in the general public view it as a type of “fake sport.” International wrestling 
promotions such as World Wrestling Entertainment (WWE) have lessened their presentation of kayfabe 
outside of the wrestling ring in recent times, and have even gone as far as publicly saying that WWE is 
not a sport, it is “sports entertainment”. This differs from the small independent professional wrestling 
promotions that are scattered all throughout the United States, where it still holds true to keep the 
wrestlers in kayfabe by presenting not only the pro-wrestling business as real, but the character they play 
as well. 
Research was conducted through qualitative methods which were based off Grounded Theory, with the 
use of in-depth structured interviews and non-participant observation of the live shows that the 
interviewees’ participated in. The interview questions had an emphasis on the independent professional 
wrestlers thoughts and beliefs on pro-wrestling as a business and its impact on their own life. The sample 
consisted of four independent pro-wrestlers that perform at a local promotion in North Texas. 
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The Stoichiometry of Ochromonas danica in a Continuous Culture as a Function of 

Growth Rate and Temperature 

Savannah Bradford 

Faculty Mentors: Thomas H. Chrzanowski, James P. Grover  

Session: Red River, 8:40 

Ecological stoichiometry deals with the movement of multiple nutrients from the dissolved state into 
bacteria and the subsequent incorporation and regeneration of these nutrients by consumers. The 
primary consumers of bacteria in aquatic systems are the heterotrophic and mixotrophic flagellates.  
Ochromonas danica is a broadly distributed mixotroph and a voracious bacterivore that will regenerate 
essential nutrients sequestered in bacterial prey as a function of its metabolic demand.  In this work we 
characterize the nutrient requirements of O. danica as functions of growth rate and temperature.  O. 
danica was grown in chemostats on a complex organic medium at three dilution rates (0.03, 0.06, and 
0.08 h

-1
) and four temperatures (15, 20, 25, and 28°C). Cell quotas of carbon (C), nitrogen (N), and 

phosphorus (P) were determined ( mol cell
-1

).  Cells contained a higher content of C, N, and P at lower 
temperatures than at higher temperatures but cell quotas did not vary as a function of growth rate.  Cell 
size varied inversely with temperature and growth rate. Results suggest that cells growing at low 
temperatures were more nutrient dense than cells growing at high temperatures.  O. danica growing at 
low temperature conditions would be expected to require more prey than when growing under elevated 
temperatures since cell requirements for C, N, and P appear to be greater at low temperatures.  Nutrient 
recycling as a consequence of predator-prey interactions will not exclusively depend on the nutrient 
content of the prey, since Ochromonas as a predator does not maintain a fixed element composition. 

 

Tracking the Polar Cap Boundary Under Strong Solar Wind Driving  

Randall Bradshaw 

Faculty Mentors: Ramon E. Lopez 

Session: San Saba, 1:00 

Group Names: Robert Bruntz, Ramon E. Lopez 

The magnetic field near the Earth is shaped similar to that of a bar magnet, with field lines flowing out of 
the north magnetic pole and flowing around to the south magnetic pole, called "closed" field lines.  Farther 
away from the Earth, however, the Earth's magnetic field can interact with the Sun's magnetic field, which 
is carried along by the solar wind.  When the two fields point in opposite directions, field lines that connect 
near the Earth's poles can merge with solar wind field lines, to form "open" field lines.  The boundary 
between the open and closed field lines is the polar cap boundary.  It is well known that field line merging 
causes the polar cap boundary to expand, but it is less clear if there is a limit to this expansion. The 
question is does the polar cap boundary "saturate" near some value.  Our research examines periods of 
strong, steady solar wind driving, identified by examining the Omni solar wind database for time periods 
with a large southward solar wind magnetic field and steady conditions; these time periods are not 
common.  Then, we examine particle data from the Defense Meteorological Satellite Program (DMSP) 
F13 satellite, to find the location of the polar cap boundary produced by those solar wind conditions.  Our 
analysis shows a clear connection between the polar cap boundary location and the solar wind input, 
including apparent saturation of the polar cap area with strong driving winds. 
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Use of a Magnetohydrodynamic Model to Investigate the Viscous Potential in Earth's 

Magnetosphere 

Robert Bruntz 

Faculty Mentors: Ramon E. Lopez 

Session: Guadalupe, 2:40 

Group Names: Ramon E. Lopez 

The solar wind flowing out from the Sun interacts with the Earth in a number of ways. While the most 
effective method of energy transfer occurs due to magnetic field merging, the mechanical viscous 
interaction between the solar wind and the Earth's magnetic field is a significant, though less well-
understood mechanism. Using the Lyon-Fedder-Mobarry (LFM) global magnetohydrodynamic (MHD) 
computer simulation, we have modeled a variety of solar wind conditions which are not readily available 
for study from satellite data. We then analyzed the simulation results to observe the relationships 
between solar wind density and velocity values versus the resultant viscous potential, projected onto the 
Earth's polar caps. Our analysis results are also compared to recent empirical model predictions for those 

same solar wind inputs. 

 

 
Abstinence-Only Sex Education Policy and Teenage Pregnancy in Texas 

 

Victoria Elvira Campa 
 
Faculty Mentors: Alexa Smith-Osborne 
 
Poster No. 14 
 
Group Names: Van T. Nguyen 

Despite an abstinence-only sex education policy since 1997, the state of Texas continues to maintain 
pregnancy rates higher than the national average. Research indicates that abstinence-only sex education 
programs in Texas are not effective in preventing premarital sex among teens. For example, California 
has seen a dramatic decrease in teen pregnancies since offering education about contraceptives and 
making free contraceptives available to teens without parental permission. From a global perspective, 
success seen in the United Kingdom could provide a blueprint for implementing sex education in schools 
and effective community outreach. The abstinence-only program in Texas lacks community programming, 
scientifically based health education in schools, and education combined with youth development. A new 
model for sex education begins to educate children at the elementary school level, providing continuous 
and comprehensive education that is age appropriate. The Texas sex education plan can retain the 
abstinence-only foundation, but also incorporate other factors such as: information about contraceptives, 
sexually transmitted diseases, gender roles, gender identity, body image, sexual orientation, and healthy 
dating. Change in state policy is needed to ensure healthy futures, and significantly lower teen pregnancy 

rates.  
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Wound Healing Tools- Measuring Up! 

 
Denise M. Cauble 
 
Faculty mentors: Jennifer Gray, RN, PhD 
 
Poster No. 31 

 
Pressure ulcers are recognized as serious problems in a multitude of healthcare settings, leading to poor 
patient outcomes and increased costs for healthcare organizations.  The prevalence of pressure ulcers is 
estimated to be between 9 and 30% of the patient population. Treatment can increase both direct patient 
care hours up to 50% and cost as much as $86,000 per ulcer. Assessment of wound status and healing 
presents a challenge to nurses, having the primary responsibility for evaluation of pressure ulcers. This 
challenge is complicated by the lack of a standardized method of measurement of wound healing in 
pressure ulcers in research and practice.  
 
Methods:  Two tools for measurement of wound healing are the Bates-Jensen Wound Assessment Tool 
(BWAT) and the Pressure Ulcer Score of Healing (PUSH). The developmental history, psychometric 
properties, scoring and score interpretation, subject burden, and use of the tools were analyzed for 
usefulness in the clinical and research settings.   
 Results: The BWAT tool provides a more comprehensive assessment of wound characteristics, status, 
and increased wound size sensitivity. Additionally, this tool demonstrates an effective means of assessing 
and predicting wound healing.  
 
Discussion/Conclusion: Use of a wound healing measurement tool provides a means for quantifying 
outcomes in practice and research. Furthermore, wound healing measurement tools supply a framework 
for nursing education of wound management. Most importantly, a systematic method for the assessment 
of pressure ulcers and wound healing lays the foundation for selection of treatment modalities, prevention 
strategies, outcomes management. 

 

 
 

Polarization and Angular Dependent Transmissions on Transferred Nanomembrane Fano 

Filters 

Li Chen 

Faculty Mentors: Weidong Zhou 

Session: Red River,1:40 

Group Names: Zexuan Qiang, Hongjun Yang 

We report angular and polarization dependent transmission properties of Fano resonance optical filters 
with transferred silicon nanomembrane on glass substrate. The transmission spectra of the filters can 
have either weak or strong polarization and angular dependence, depending on properties of individual 
Fano resonance modal dispersion. Measurement results agree very well with simulations based on a 
rigorous coupled-wave analysis for the transmission spectra, on plane wave expansion wave-vector 
technique for the dispersion property analysis, and on a three-dimensional finite-difference time-domain 
technique for the propagating modal study. These results will provide importance guidance for the design 
of a new class of ultra-compact surface-normal frequency selective components with preferred 
polarization and angular properties. These components are highly desirable for silicon photonic 

integration. 
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How Do Thoughts Differ from Feelings?: Putting the Differences into Words 

Wen Cheng 

Faculty Mentors: William J. Ickes 

Poster No. 16 

When people put their thoughts and feelings into words, what do these words tell you about the 
differences between thoughts and feelings? The question is not as straightforward as it first appears. The 
linguistic contents of 124 UTA undergraduates’ reported thoughts and feelings were analyzed separately 
by the Linguistic Inquiry and Word Count software (LIWC 2001). The results show that, comparing to 
feelings, thoughts require more words to express, appear to be more complexly contextualized, requiring 
more physical state and function words and more verbs that express ongoing or future action. They are 
also more likely to focus on present or future events; to refer to a potential state (such as “should,” 
“would,” and “could”); and to indicate indefiniteness or inconclusiveness by ending with a question mark. 
On the other hand, reported feelings require fewer words to express than reported thoughts do. It also are 
relying primarily on feeling words (i.e., emotional labels), refer more frequently to sensory and perceptual 
processes, use the word like to convey a difficult-to-describe subjective experience either metaphorically 
or analogically, and use periods at the end of declarative sentences to imply that feelings are fully-
realized psychological states that stand in contrast to thoughts. In summary, the overall pattern of data 
suggests that thoughts and feelings represent distinctly different categories of mental content, each with 

its own “linguistic markers.”  

Cross-Layer Design for Adaptive Data Reporting in Wireless Sensor Networks 

Hyun Jung Choe 

Faculty Mentors: Sajal K. Das 

Session: Rio Grande B, 8:40 

Group Names: Gatham Pallapa, Jun-Won Ho, Jing Wang, Na Li, Giacomo Ghidini 

We present an integrated cross-layer data reporting framework focusing on communication protocols in 
MAC and network layers. The main objective of this work is to provide an adaptive quality of service 
(QoS) based on the various application demands and available resources in heterogeneous wireless 
sensor networks. 
We have developed the functional architecture including QoS provisioning, data report tree construction, 
data report scheduling, and sensor selection based on spatial-temporal correlation and fairness and 
integrated the different functions from other layers in order to achieve the data collection requirements at 
the end system. 
Our design consists of two main schemes: on the QoS-aware data reporting tree construction scheme, 
called QRT, and the QoS-aware node scheduling scheme, called QNS. QRT constructs a data reporting 
tree based on the constraint of the end-to-end delay and the condition of traffic load to find optimal data 
reporting paths. QNS selects a certain number of nodes based on the QoS requirements of the 
application and schedules them to transmit data to the data sink. 
The architecture is developed for a single-hop cluster-based topology so that each cluster head can 
locally control its cluster members while the schemes are performed in a distributed manner in the 
network. Simulation results show that these schemes provide good throughput performance while 

providing stable data reporting that is not affected by network density. 
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Repair Negotiations and Politeness Strategies in Learners of English: A Preliminary 

Study  

Yujeong Choi 

Faculty Mentors:  Mark A. Ouellette 

Session: Guadalupe, 9:20 

Human interaction is primarily based on collaborative and interactive communicative efforts. However, 
such interactions sometimes do not go the way a speaker intends, causing non-engagement or 
miscommunication. In particular, miscommunication occurs between interlocutors from different cultural or 
language backgrounds. Repair negotiation allows meaningful interactions to be maintained, and such 
negotiations are essential to second language acquisition. This research uses Conversational Analysis 
(CA) to explore how intermediate-level L2 learners of English employ repair negotiation and politeness 
strategies in an information-gap task during dyadic interaction. Schegloff, Jefferson, and Sacks (1977) 
argue that self-initiated self-repair (SISR) is the most preferable repair sequence, whereas other-initiated 
other-repair (OIOR) is the least preferable repair sequence in English conversation. Faerch and Kasper 
(1985) explain these sequences in terms of the notion of face. They claim an unsuccessful utterance is 
face-threatening and thus self-repair provides the means of restoring face in an interaction.  
 
Unlike previous work, the present study shows that the most frequent repair sequences are other-initiated 
self-repair (OISR). This finding indicates that repair sequences in themselves are not necessarily 
associated with the notion of politeness, although repair sequences play a role in maintaining politeness. 
Instead, the learners’ verbal strategies of repair initiator (comprehension check, confirmation check, and 
clarification request) serve an important role in maintaining politeness. Therefore, I propose that not only 

repair sequences, but also learners’ verbal strategies must be investigated.  

 

Comparison of the Effect of 2-D vs. 3-D on Student Comprehension During a Lan on 

Phases of the Moon 

Ximena Cid 

Faculty Names: Ramon Lopez 

Session: Concho, 1:40 

Group Names: Ramon Lopez 

We are investigating the pedagogical effects of visual representations on student comprehension in 
astronomy. Previous work indicates an increase in a student's cognitive load when mentally manipulating 
three-dimensional images. In astronomy, student difficulties with mentally manipulating 3-D images while 
retaining related material may be connected with spatial intelligence issues. To investigate this, we 
conducted a lab (15 sections) on phases of the moon during the fall 2008 semester using the introductory 
astronomy classes. Half of the labs were taught with full stereo visuals using a portable Astro Wall 
system; the other half of the labs were conducted with identical visuals rendered in 2-D. We assessed 
student comprehension using the Lunar Phases Concept Inventory. We will present data that show the 
effect that 2-D and 3-D representations have on student comprehension.  
 
This material is based upon work supported by CISM, which is funded by the STC Program of the 

National Science Foundation under agreement Number ATM-0120950, and by NSF grant GEO-0607195 
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Science and Fiction: Making Sense of the Politics of Agricultural Technologies, the 

Evolution of the Modern Industrial Diet, and the Literary Imagination  

Tracey-Lynn Clough 

Faculty Mentors: Stacy Alaimo, Laurin Porter, J. Ryan 

Session: Guadalupe, 1:00 

Individual food choices are culturally and historically contingent practices that arise through an 
amalgamation of often hidden political, scientific, and economic policies that shape desire and influence 
access. A growing disparity in world food supplies resulting from political, economic, and cultural 
practices often ignore the moral and ethical implications of industrial food production. Today, the problem 
of food and technology arises in a multiplicity of complex and sometimes competing discourses that are 
built on curiosity and fear. Food is necessary for survival, but it also renders the individual vulnerable in 
ways not always immediately visible. The modern eater knows little about his food; knows little about how 
or where his food was produced. Ingestion is a modern act of faith. An inter-disciplinary approach will 
illuminate the conundrum of food—particularly agricultural crops—and food technologies through an 
examination of the ways in which agricultural technologies are politically, economically, and culturally 
constructed provides a framework for better understanding the intersections of science, technology, 
politics and culture. 
 
This project examines the historical shifts that led to the implementation of food technologies, particularly 
chemical supports and Bt and GMO interventions, and the way in which industry and non-industry writers 
bring these technologies into public discourse through counterrevolutionary scientific texts, essays and 
fictional techno-fantasies of assault. In many ways, these multiple discourses inundate modern 
consumers with conflicting ideas about nutrition and formulate food choices that are at once more 
transparent and more illusive. Together they demonstrate that the food of our imagination is very rarely 
the food on our plates. 
 

 

 

Looking for evidence of magnetosheath current as suggested by LFM global MHD 

simulations 
 

Sophia Joy Cockrell 
 
Faculty Mentors: Ramon E. Lopez 
 
Session: San Saba, 3:00 
 
Group Names: Phyllis L. Whittlesey, Elizabeth J. Mitchell, Ramon E. Lopez 

The ability to predict the effects of the solar wind on the near-Earth space environment is receiving 
attention due to the increased use of satellites for business, consumers, and the military. Determining if 
there is a current in the magnetosheath is part of a larger project to predict these effects. Solar magnetic 
field lines drape themselves along the magnetosheath, a subsonic region outside the boundary of the 
Earth’s magnetic field. Using data from two satellites, Geotail and Interball, in the magnetosheath during 
geomagnetic storm times, we look for unexpected reverses in the magnetic field direction, known as 
reverse draping, which indicate a current flowing in the magnetosheath. Simulations done by our group 
suggest that during periods of strongly southward interplanetary magnetic field we might expect reverse 
draping. We will be presenting case studies indicating when reverse draping is occurring in the 

magnetosheath. 
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Hippocampal Function and its Relationship to Memory Deficits Observed in Veterans 

with Gulf War Illness 

Crystal M. Cortes (Cooper) 

Faculty Mentors: Timothy N. Odegard 

Session: San Jacinto, 3:00 

The Gulf War of 1991 brought 15% of our soldiers back home with Gulf War Illness, likely resulting from 
neurotoxin exposure. This exposure negatively impacted several brain regions, including the 
hippocampus. Those veterans with Syndrome II of this illness are the most cognitively impaired, with 
memory being among the symptoms reported. However, these memory deficits have not been detected 
by standard neuropsychological tests. Considering the hippocampus is highly involved in memory 
formation, the current study aimed at detecting memory deficits among Syndrome II veterans using a task 
that promotes hippocampal activation. 
 
Syndrome II veterans and unaffected veterans studied four lists of faces and face-name pairs while in an 
MR scanner to acquire functional images of the encoding of the items. After each study, participants were 
shown all the faces they had just studied, and asked to judge if each face had been presented with a 
name or not. Both behavioral memory performance and corresponding hippocampal activation was 
analyzed. 
 
Syndrome II veterans had poorer memory performance for face-name pairs while having equivalent 
performance for faces compared to unaffected veterans. The study activation revealed Syndrome II 
veterans to have decreased activation relative to unaffected veterans in the left posterior and left middle 
hippocampus with increased activation in the right middle hippocampus when judging faces to have been 
presented alone. Additionally, when Syndrome II veterans judged faces to have been presented with a 

name, a cluster in the left anterior hippocampus had decreased activation relative to unaffected veterans. 

Not in my Backyard: The Controversy over Red-Light Districts in Dallas 1906-1913 

 
Gwinnetta A. Crowell 
 
Faculty Mentors: Robert Fairbank 
 
Session: San Jacinto, 8:40 
 
In this presentation, I will argue that at the beginning of the nineteenth century, civic leaders in Dallas, 
Texas grappled with solutions to deal the flourishing trade of prostitution. After property of upscale 
bordellos in the oldest red-light district located on the southwest corner of Downtown Dallas made way for 
railroad expansion, displaced prostitutes invaded respectable residential areas of Dallas, creating an 
outcry by reputable citizens. In 1906, Dallas City Commissioners proposed adopting an ordinance 
“legalizing” prostitution within designated boundaries to avoid contaminating respectable neighborhoods. 
The question was where was this district to be located? Dallas proposed that the sanctioned and 
segregated red-light district be restricted to a poor or marginal neighborhood located near the Central 
Business District in the northwest area of Downtown Dallas often referred to as “Frogtown.” Although the 
Frogtown slums appeared to be the perfect location to contain commercialized sex, unfortunately the 
neighbors bordering the north edge of the proposed Reservation included middle and upper-class 
families, many the elite and business leaders of Dallas. Had the city officials selected another 
neighborhood far away from the North Dallas residents, it is doubtful they would have cared and certainly 
not enough to take legal action against the city. Their aggressive campaign, based not on the immoral or 
illegal trafficking of sex in the city, centered on real estate. They actually shared tacit acceptance for a 
segregated vice center with civil and government leaders—just not in their backyard!   
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A National Study to Compare the Tolerability and Effectiveness of Colon Cleansing 

Preparations 
 

Glenda L. Daniels 
 
Faculty Mentors: Marilee Schmelzer 
 
Session: Concho, 3:40 
 
Colorectal cancer is the third most common form of cancer, and the second leading cause of cancer-
related deaths in the United States. Fortunately, 90% of colorectal cancer deaths are preventable if the 
disease is detected early. Colonoscopy, the gold standard for colorectal cancer screening, allows direct 
examination of the colon. However, the colon must be cleaned of all stool in order to detect polyps, 
tumors, inflammation, and other problems. A wide variety of purging agents are available for colon 
cleansing but all have limitations and poor bowel cleansing is common. The purpose of the study was to 
(1) describe bowel cleansing preparations being used across the country, (2) compare their cleansing 
effectiveness and tolerability, and (3) compare their effectiveness in patients with various health 
characteristics. This prospective, comparative, descriptive design used convenience sampling to collect 
data from adult patients scheduled for colonoscopy at four sites (Baltimore, MD; Dallas, TX; Grand 
Prairie, TX; and Seattle, WA). Three instruments were used to collect data about tolerability of the 
colonoscopy preparations, colon cleanliness and demographic and other background information. Data 
have already been collected from 185 subjects and data collection for this phase of the study will stop on 
February 28. Data will then be analyzed and ready for presentation. The results from the data analysis 
will assist nurses in developing guidelines for an individualized approach in selecting colon cleansing 
preparations. 
 

 

 
 

 

Causes and Possible Remedies of Wrongful Conviction 
 

Julpa D. Dave 
 
Faculty Mentors: John Stickels 
 
Session: Palo Pinto, 1:00 
 
Innocence Projects are dedicated to exonerating wrongfully convicted inmates through DNA testing and 
extensive reinvestigation of non-DNA cases. In Dallas County alone, there have been nineteen 
exonerations. The Innocence Project at UTA is currently reviewing approximately fifteen cases of 
wrongful conviction. In addition, there are three cases currently waiting on DNA testing to prove whether 
the inmates are actually innocent of the crime of conviction. One inmate currently awaiting the results of 
DNA testing is Steven Mark Chaney, whose case has been under investigation since the fall of 2005. 
Initially convicted of a double homicide, Chaney was ultimately convicted of one murder, leaving the other 
murder as an open, still unsolved case. Many of the factors causing wrongful conviction are present in 
this case; including prosecutorial misconduct, faulty forensic science, erroneous snitch testimony, 
ineffective assistance of counsel, and tunnel vision by investigators. In addition to eventual DNA testing, 
this case required exhaustive investigation to rebut the problems caused by those factors. This research 
presentation uses a case-study to explore the causes of wrongful conviction, discusses remedies that 
minimize the chances that more innocent people are convicted, and studies the public policy implications 
of wrongful conviction. 
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Dynamic Imaging Techniques Used to Measure Peripheral Cutaneous Plasma 

Extravasation Following Direct Capsaicin Application at the Dorsal Root 
 

Mathew A. Davis 
 
Faculty Mentors: Yuan B Peng    Poster No. 49 
 
Antidromic firing via primary afferent fibers toward the periphery, known as dorsal root reflex (DRR), has 
been linked to plasma extravasation (PE) and peripheral vasodilatation. DRRs lead to release of 
substance P from C-fibers which then causes increased vascular permeability, and subsequent PE. The 
previously well-established technique to measure PE is unable to obtain multiple dynamic measurements, 
and experiments cannot be conducted over long durations. The aim of this study was to use a novel 
imaging technique to obtain multiple measurements of PE following chemical manipulations at the dorsal 
root. It was hypothesized that direct chemical activation of A-delta and C-fibers of the dorsal root via 
capsaicin (CAP) would cause an increase in cutaneous PE. Specifically, following intravenous injection of 
a dye (Evans blue), PE was recorded under these conditions: (1) CAP application to the trunk of the 
dorsal root; (2) CAP application to the dorsal root entry zone; and (3) electrical stimulation of the dorsal 
root. A digital camera was used to obtain continuous images of the hindpaws of anesthetized rats (n = 5) 
every 30s. Images were analyzed using ImageJ (NIH). Mean pixel intensity and percent change were 
calculated across five groups of time: baseline, post-Evans blue injection, post-CAP1, post-CAP2, and 
post-electrical stimulation. ANOVA followed by Tukey HSD showed: (1) significant ipsilateral PE increase 
post-CAP1; (2) significant bilateral PE increase post-CAP2; no significant change in PE post-electrical 
stimulation. It is concluded that chemical activation of primary afferent fibers may evoke significant 
changes in peripheral cutaneous PE. 

 

Using functional near infrared spectroscopy to detect brain activation and connectivity 
induced by repetitive transcranial magnetic stimulation 

Sameer C. Dhamne 

Faculty Mentors: Hanli Liu    Session: San Jacinto, 9:20 

Group Names: Fenghua Tian
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Introduction: Transcranial Magnetic Stimulation (TMS) involves the use of very short pulses of magnetic 
energy to stimulate nerve cells in the brain. Recently, repetitive TMS (rTMS) has been utilized as a 
therapeutic means to treat depression patients. Functional Near Infrared Spectroscopy (fNIRS), a non- 
invasive imaging modality, is a promising technique to detect hemodynamic changes in the cerebral 
cortex induced by brain activity. Simultaneously acquiring fNIRS during rTMS offers the possibility of 
directly investigating superficial cortical brain activations and connectivity during and after the rTMS 
treatment.  Methods: Twelve healthy, non-medicated participants were recruited for this study that 
underwent two sessions of simultaneous rTMS/fNIRS separated by 2-3 days. In each session, the left 
motor cortex and subsequently the left prefrontal cortex of the brain was stimulated while data were 
simultaneously acquired using fNIRS from both under the rTMS coil and contralateral brain region.  
Results: For the participants studied, a significantly large decrease in the concentration of oxygenated 
hemoglobin and a smaller increase in the concentration of deoxygenated hemoglobin during the 
stimulation period were observed in both motor and prefrontal cortices. Also there was no significant 
difference between both the sessions. The ipsilateral and mirror contralateral changes showed high 
temporal consistency and functional connectivity.  Discussion: Simultaneous rTMS/fNIRS measurements 
provide a reliable means to investigate regional brain activations as well as brain connectivity of the 
cortical structures during rTMS. It thus offers an opportunity to study changes associated with normal 
brain function, various brain disorders and those induced by different rTMS parameters. 
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Examining the Factors Contributing to the Intensity of an Inflammatory Pain Condition 

 
Diane N. Dinh 
 
Faculty Mentors: Perry N. Fuchs 
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Inflammatory agents are useful for modeling various chronic pain disorders, including arthritis. One 
common model of inflammation involves a small injection of carrageenan, an agent that induces an 
inflammatory condition in the surrounding tissue. The purpose of this study was to evaluate whether 
varying the concentration of the carrageenan would alter the response to behavioral tests of sensory 
thresholds and pain affect. The results indicated that there were no significant differences between the 
three concentrations of carrageenan, but all were able to significantly increase the volume of the inflamed 
paw (compared to normal saline, as measured by plethysmometer) while also decreasing the sensitivity 
to mechanical stimulation (using Mean Paw Withdrawal Thresholds) and increasing the amount of pain 
affect as shown by the Place/Escape Avoidance Paradigm. Even the lowest dose was able to create a 
maximally inflamed paw, indicating that the presence of carrageenan and not the amount is the important 
factor in determining the inflammatory response. 
 
 

 

 

Fair Dealing for Progress: Cooperation between Labor, Business, and the City of Fort 
Worth in the Early Twentieth-Century 

 

Suzanne L. Diver 
 
Faculty Mentors: Robert Fairbanks 
 
Session: Red River, 9:20 
 
Fort Worth citizens, like many civic-minded boosters in the early twentieth-century, promoted their city as 
the best, most productive, most beautiful place to be. While opinions occasionally differed on the most 
effective means to draw new residents and industry to town, many agreed that growth equaled prosperity 
and success. This paper explores the efforts made by labor leaders, municipal officials, members of the 
Chamber of Commerce, and civic groups to cooperate in order to present a favorable public image and 
facilitate expansion of the city and the local economy. This cooperation allowed members of the Fort 
Worth Trades Assembly to influence local government and withstand the open shop movement of the 
1920s, even while organized labor in other Texas cities waged a losing battle for relevance. 
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"Some" as a plural indefinite article 

Elizabeth Dockendorf 

Faculty Mentors: Jerry Edmondson 

Session: Rio Grande B, 10:00 

Noun phrases like a cat, an indefinite description, can be pluralized in either of two ways:  bare plural (He 
has cats), and with some (He has some cats.) This paper studies the differences in meaning and usage 
between these two.  

Roberts (1993) distinguishes two uses of indefinite descriptions: specific and non-specific reference. He 
argues that in the sentence, Every evening [...] a heron flies over the chalet, the use of a heron is 
ambiguous depending on context: if followed by It has a nest under the front porch, the reference is 
specific (it refers to one particular heron), whereas if followed by I don't know where so many herons 
come from the reference is non-specific.  
 
My research shows that the plural forms make distinctions in some cases where the singular is 
ambiguous. I surveyed speakers on the differences in meaning between pairs of sentences, including the 
plurals of Roberts' example:  
 

(a) Every evening [...] herons fly over the chalet.  
(b) Every evening [...] some herons fly over the chalet.  

 
Every respondent indicated that in (a) they were different herons every day, and in (b) they were the 
same herons.  Analysis of text corpora reveals other cases where the some form seemed more specific. 
For example, money is used for a constant or habitual state of affairs (he always seems to have money..., 
...drinking cost money, [she] collects money for smallpox), whereas some money is used for a one-time 
occurrence (inherited some money, lucked into some money, borrow some money).  
 

 

 
Resilient Cluster Leader Election for Wireless Sensor Networks 

 

Qi Dong 
 
Faculty Mentors: Donggang Liu 
 
Session: Concho, 10:20 

Sensor nodes are often organized into clusters for efficiency and scalability purposes. Every sensor 
cluster will be managed by a cluster leader during the network operations such as routing and data 
aggregation. Since managing a cluster will consume substantial energy, the cluster leader needs to be re-
elected from time to time for load balancing. In hostile environments, it is critical to make sure the security 
of such leader election. Unfortunately, existing protocols are vulnerable to various attacks. This paper 
proposes an efficient, resilient, and fully distributed leader election protocol for sensor networks. It only 
uses symmetric key operations such as one-way hash function and guarantees that (i) benign cluster 
members will agree on the same leader as long as they are well-connected, and (ii) attackers cannot 
impact the leader election process to increase or decrease the chance of a benign member being elected 
as a cluster leader. In addition, the proposed leader election can quickly recover from failures due to 
message loss or malicious attacks. The evaluation results also show the efficiency and effectiveness of 

this approach. 
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Middle School Student Reactions and Satisfaction with a Dating Violence Prevention 

Program 
 

Nada L. Elias 
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This study examines how group composition influences students’ level of satisfaction with a dating 
violence and sexual assault prevention program. A 10-12 session program was presented to 396 African 
American middle school students in mixed- and same-gender groups. A 13-item Likert scale survey 
measured student satisfaction and an open-ended question survey measured student and parent 
reactions. An independent t-test method was used to analyze satisfaction scores, while student and 
parent reactions were entered into NVivo and analyzed using a thematic coding scheme. Both males and 
females were significantly more satisfied with the mixed-gender program. There was no overall significant 
difference in satisfaction between genders in the mixed-gender program, but females in the same-gender 
program were significantly more satisfied than the males. Class activities, class discussion, program 
content and teacher involvement were found to be the components of the program that the student’s liked 
most. Study findings showed that females enjoyed the class discussion more when in same-gender 
groups, while males in mixed-gender programs had more positive feedback about the class discussion. 
Parents felt that the program affected their children in a positive way, allowed them to develop skills to 
deal with dating violence, and that it was a good form of prevention education. The study findings support 
the importance of taking group composition and gender into consideration when developing prevention 

programs for young adolescents.  

Differentiating Reading Impaired & Non-reading Impaired Children through Brain Imaging

Emily A. Farris 

Faculty Mentors: Timothy Odegard 

Session: Guadalupe, 1:40 

 
Typically developing readers engage left hemisphere brain regions when reading. In contrast, individuals 
with dyslexia exhibit over-activation in the left frontal areas as well as activations in right inferior frontal 
regions not observed in typically developing readers. According to functional connectivity analyses, if two 
brain regions are functionally connected with one another, then they should be in temporal synchrony. 
The present study investigated functional connectivity between the inferior frontal lobes in ten children 
whose reading skills did (i.e., treatment responders) or did not (i.e., treatment non-responders) improve 
after completing a 2-year intervention, and five non-impaired readers. Active state fMRI consisted of the 
children performing a basic phonics task and comparable control task.   The centroid of an area in the left 
inferior frontal lobe that demonstrated greater activation during simple letter-decoding events than tone-
symbol events (i.e., the control task) was used as the seed region in the present analyses. The active-
state fMRI dataset was analyzed using a general linear model, which estimated the temporal correlation 
between the seed region and the rest of the brain.   Treatment responders and non-impaired readers 
demonstrated functional connectivity with the seed region and areas in the right inferior frontal lobe. 
However, treatment non-responders failed to exhibit functional connectivity between the frontal lobes. 
These findings suggest that connectivity between the left and right frontal lobes during reading is typical 
and that the lack of such connectivity might hinder the ability of a child with dyslexia to respond well to 

intervention. 
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Domesticating the Amazon Queen in "A Midsummer Night's Dream" 

 
Latisha D. Fletcher 
 
Faculty Mentors: Amy Tigner 
 
Session: Rio Grande B, 3:00 
 
As a subject of Elizabeth I, Shakespeare often incorporated ruling women into his plays as commentary 
on the female monarch. In "A Midsummer Night’s Dream," Theseus has defeated and is about to marry 
Hippolyta, the queen of the Amazons. In this presentation, I argue that Hippolyta refers to England’s own 
Queen, while simultaneously criticizing Elizabeth’s place on the throne. Certainly, as a strong and vibrant 
man-woman hybrid, Hippolyta does not possess any of the female attributes that would have been 
pleasing to the court or the society of Renaissance England. The Amazons were not perceived as 
maternal figures, and the members of the female clan were also considered quite liberal with their 
sexualities, a trait that Elizabeth would have vehemently denied in regard to herself. In the genre of 
comedy, all of the play’s dilemmas must be resolved by the closing act, and when everything is finally 
restored to its ‘natural state’ in this play, Hippolyta’s loss of power confirms the male-centered social 
tradition. My presentation explores the dynamics of the ruling couple in "A Midsummer Night’s Dream," 
and ultimately interrogates how the play alludes to the anxiety in England over the country’s unmarried 
matriarch. 
 
 

Uniqueness of Minimal Acyclic Complexes 

Meri Hughes Florence 

Faculty Mentors: David Jorgensen 

Session: Rio Grande B, 1:40 

Every area of science and engineering relies on the ability to solve systems of equations. My research 
involves finding solutions using methods from the branch of mathematics known as commutative algebra. 
In this field our main objects of study are rings and their modules, which encode such systems. 
The resolution of a module provides a blueprint for studying systems of equations, bringing their subtle 
properties into focus. Examining this key algebraic structure allows us to dissect many scientific ideas 
with beautiful intricacy, for instance, providing insight into the variable dependencies of scientific models. 
Given a ring R and an R-module M, relations (called syzygies) can exist among the generators of M. If 
there are no syzygies, M is of a simple type, called a free-module. A free resolution on M provides an 
iterated representation for how close a module is to being a free module. Traditionally, this process of 
resolving a module results in a one-sided positive diagram. Recent developments have exposed the 
benefits of a two-sided, or complete resolution (also called minimal acyclic complexes.) This exciting new 
theory has already had impact on determining solutions, with great potential for even more discovery. 
My current research focuses on the following: given an R-module M, is it possible for M to be a syzygy 
module as part of two non-isomorphic minimal acyclic complexes? I have recently answered the question 

for periodic and sesqui-acyclic complexes, as well as certain classifications of monomial rings. 
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Ethical Violations: A Quantitative Study Comparing Human Service Professions 

John Gallagher 
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The substance abuse treatment profession has adopted a national code of ethics through the National 
Association of Alcoholism and Drug Abuse Counselors. Developing a national code of ethics is one of the 
many areas of the substance abuse treatment profession that shows evidence of the growth of the 
profession through the years. The maturing of the substance abuse treatment profession is seen through 
the development of evidenced-based practices, increased awareness and training related to co-occurring 
disorders, better medical knowledge, and the encouragement of a multidisciplinary approach in treating 
the complex disorders of substance abuse and dependence. Additionally, researching the substance 
abuse treatment profession in on the rise and many scholarly journals have shown an interest in studying 
effective interventions in treating drug and alcohol abuse and dependency. One of the limitations in the 
research is that there are few studies related to the substance abuse treatment profession and 
professional ethics. The primary goal of Ethical Violations: A Quantitative Study Comparing Human 
Service Professions is to compare the total number of ethical violations in the substance abuse treatment 
profession to other human service professions in order to identify which human service discipline has the 
highest rate of ethical violations. An additional goal is to begin to identify the risk factors and protective 

factors associated with ethical violations.  

 

Exact solutions to the nonlinear Schrodinger equation 
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The nonlinear Schrodinger equation is a nonlinear, partial differential equation used in modeling 
propagation of surface waves in deep waters, electromagnetic waves along optical fibers, and self 
interacting matter waves in quantum mechanics. Our goal is to investigate exact solutions to the nonlinear 
Schrodinger equation and to determine some of such solutions that can be expressed in terms of 
elementary functions (polynomials, exponentials, and trigonometric functions) of spatial and temporal 
coordinates. Towards that goal, we present an explicit solution formula expressed in terms of matrix 
exponentials. That formula yields N-soliton solutions to the nonlinear Schrodinger equation for any 
positive integer N. Such a solution has significant applications in telecommunications; for example, many 
different phone conversations can be carried through the same channel without any interference at the 
receiving end. The speeds and amplitudes of individual solitons in the N-soliton solution are shown to be 
related to the real and imaginary parts of the eigenvalues of a matrix appearing in our solution formula. To 
illustrate the propagation of our soliton solutions, various animations of N-solitons are presented using a 
Mathematica computer program. The research results presented were obtained during the NREUP 
(National Research Experience for Undergraduates Program) held in the summer of 2008 in the 
Mathematics Department at University of Texas at Arlington under the supervision of Prof. T. Aktosun and 
supported through a grant from the Mathematical Association of America funded by the National Science 
Foundation, National Security Agency, and Moody’s Foundation. 
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Synthetic nanochannels for enhanced diffusion of protein across the membrane 
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A major need in disease diagnosis is the detection of low abundant secretory or tissue leakage protein 
biomarkers at early stage of disease like cancer. We report a modality to concentrate a specific protein 
from mixture of molecules; that will significantly enhance the sensitivity of analysis of bioassays due to 
increased signal-to-noise ratio. We model the transport of protein/biomarkers of interest through synthetic 
(biologically modified) nanochannels of specific diameter in analogy to molecule transport through protein 
channels in plasma membrane of living cell. We tethered specific antibodies on the membrane surface 
and inside the nanochannels of polycarbonate membrane creating a bio-specific 3D environment. These 
modified membranes show facilitated diffusion of protein complementary to the tethered antibody to the 
other side of the membrane. The concentration of diffused protein is measured as protein absorption 
through UV/Visible spectroscopy at different time points for 3 hours. We demonstrate the viability of this 
technique by separating 80 l mixture of Bovine Serum Albumin (BSA conc. 12 g/ l and Hemoglobin (Hb 
conc. 12 g/ l), the proteins with similar molecular weight and charge at pH 7.4 . The presence of BSA 
antibody enhance the diffusion of BSA, whereas, Hb antibody enhance the diffusion of Hb across the 
membrane. The versatility of the method is that it can be used to concentrate/separate any protein for 
which we have or can generate the antibody. Besides, It offer a way to better understand Antigen-

Antibody (Ag-Ab) interactions in nano-confinement and potential drug effects on these interactions. 

 

Academic Performance and Exercise in the College Population  

Jessica Raquel Grimm 
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Stress and exercise have both been shown to be predictors of academic performance. Stress has been 
shown to be a barrier to academic achievement in the college population (Vaez & Laflamme, 2008), while 
academic stress, such as exam stress, has shown to result in a decline of physical activity (Oaten & 
Cheng, 2005). Because stress, PA, and academic achievement may have important interrelationships, it 
was hypothesizes perceived stress would negatively predict academic performance. However, this 
relationship would be moderated by PA such that as PA increased, academic performance would 
increase as well. Data were collected from 27 male and 53 female undergraduate students who were in 
their first year of college as part of an ongoing, longitudinal study. Students completed surveys about 
academic performance, perceived stress, and PA levels at the beginning of the semester. Data analysis 
revealed a significant interaction of stress and PA as a predictor of academic performance in the area of 
concentration.  
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Mapping tissue oxygen tension using 1H magnetic resonance imaging (MRI)  

Praveen Gulaka 

Faculty Mentors: Vikram Kodibagkar  

Poster No. 10  

Group Names: Tina Darjazanie, Ralph P Mason, Vikram Kodibagkar.  

Measuring absolute tissue oxygen tension (pO2) non-invasively may provide significant information and 
insight into the functional mechanisms of tissues and in clinical prognosis of diseases, especially cancers. 
Tumor oxygenation plays a vital role in determining the efficacy of radiotherapy, photodynamic therapy 
and some chemotherapies, and assessment of hypoxia could be clinically important. Although it has been 
hoped that modulation of tumor oxygenation could be applied to enhance therapeutic efficacy, up to now 
effective oximetry methods have been lacking in the clinic. Till date, the linear dependence of spin lattice 
relaxation (R1) of fluorocarbon 19F NMR resonances on pO2 has been used for pre-clinical studies. 
Unfortunately, most institutes do not currently have a clinical MR system with 19F MR capabilities and 
this has impeded the use of 19F-based tissue-oximetry in the clinical setting. Hexamethyldisiloxane 
(HMDSO) has been reported by our group as an analogous 1H based pO2 reporter molecule by in vivo 
spectroscopy and imaging (PISTOL technique). We now present data demonstrating the calibration of 
HMDSO based nanoemulsions (as nanoprobes of pO2) and the ability to map tissue oxygenation 

following intra tissue injection of these emulsions. 

 

 

 
Septal stimulation inhibits spinal cord dorsal horn neuronal activity in rat 

 

Christopher E. Hagains 
 
Faculty Mentors: Yuan B. Peng 
 
Session: Red River, 2:40 
 
Deep Brain Stimulation can potentially relieve chronic pain in patients that have exhausted their options. 
The septum has been a target for such treatment, although the mechanisms of pain relief are not clear. 
The medial septum diagonal band complex (MSDB) has rich projections to antinociceptive brain regions, 
notably the lateral hypothalamus and periaqueductal grey, which are known for inhibiting pain responsive 
dorsal horn neurons. Based on MSDB connections to these descending inhibitory brain sites, it was 
hypothesized that MSDB stimulation would cause inhibition of nociceptive neuronal activity in the spinal 
cords of rats. To test this hypothesis, the left MSDB was electrically stimulated while recording dorsal 
horn neuronal responses in the lumbar spinal cord. Neuronal activity of the spinal cord was initiated by 
mechanical stimulation (brush, pressure, and pinch) of the respective hindpaw (left or right). Each 
recording consisted of control, electrical stimulation, and recovery measures of individual neuronal firing 
rates. The results demonstrated that MSDB stimulation produces bilateral inhibition of spinal cord dorsal 
horn neurons, and inhibition of pressure and pinch responses in the contralateral spinal cord are 
dependent on the stimulation intensity. 
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Imprinting, defined as a significant departure from 1:1 allelic ratio that is parent-of-origin dependent, has 
very important effects in complex traits and diseases. However, the assays performed to date have only 
allowed identification of a small number of imprinted genes. We are undertaking a novel approach based 
on the use of high density SNP microarray platforms for analyzing genetically diverse mouse inbred 
strains. Observations are of allelic variation in gene expression and methylation in diverse tissues such as 
blood, placenta and brain, of reciprocal F1 mice derived from the founder strains of the Collaborative 
Cross. Validation of the microarray results requires the use of independent experimental approaches, 
both for control genes of known expression patterns and for new genes with unusual patterns of gene 
expression and/or methylation. For this purpose, we are confirming polymorphisms between mouse 
strains, as well as developing allele-specific qRT-PCR and pyrosequencing assays. Our preleminary 
results will be presented. The Collaborative cross is an ambitious project that is generating hundreds of 
recombinant inbred lines in order to establish a mouse model of the heterogeneous human population. 

Therefore, our results will have important implications in the study of genetic diseases and behaviors. 

Human Factors Engineering Investigtion of a Lipstick Manufacturing Workstation and 

Development of a Work Tool 

Sekar Hardjono 

Faculty Mentors: Sheik N. Imrhan 
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The objectives of this study were to apply Human Factors Engineering methods such as the IEA/ILO 
Ergonomics Checkpoints, Nordic body map questionnaire, physiological workload estimation, and REBA 
assessment to (1) identify work related physical stresses at a lipstick mixing workstation, and (2) use the 
Fuzzy Quality Function Deployment method to help design a work tool to prevent the stresses. The study 
was done in a local Indonesian cosmetic manufacturing company that produces lipsticks. The task 
investigated was the mixing of the lipstick’s ingredients. In this task, the worker squats to floor level to 
retrieve mixing ingredients then straightens up and places the ingredients into a mixing machine. The 
ingredients are then stirred manually while leaning forward with the shoulder elevated. When the correct 
consistency and color are achieved, the mixture is mechanically poured into a tray which is then lowered 
to the floor. This job produced worker complaints of discomfort and pains in the arms, shoulders, and 
lower back. The causes were suspected to be uncomfortable body postures, strenuous motion, such as 
trunk bending, squatting, and lifting of heavy trays. The work tool that resulted from this study was an 
adjustable height workstation equipped with a winch system. Tests showed a drop in the number and 
severity of workers’ complaint about physical strain while working, work risk level, and improvements in 
work posture. This study also emphasizes how standard ergonomic methods may be used to identify 

work related physical stresses on the human body at an industrial workstation. 
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Foundations in Time: How Roman Law Impacts Modern Law 

 
Angela Lynn Haub 
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Modern society regards Latin as a dead language and Roman history as just that - history. However, 
modern societies worldwide can still see the influence the Romans had on the various legal systems of 
today. The legal system the Romans established in 450 B.C.E. influenced the legal systems from the 
common law systems seen in the United States and England to the civil law systems seen in France and 
Germany . In taking a comparative approach to the Roman legal system to the American and French 
legal systems, one can see the influence Roman history has had on current legal systems.  
“We are all, so far as we inherit the civilization of Europe, still citizens of the Roman Empire , and time 
has not yet proved Virgil wrong when he wrote nec tempora pono: imperium sine fine dedi.” -T.S. Eliot, 
Virgil and the Christian World. 
 
 
 
 
 
 

Literature as a Vehicle of Memory: The Nazi Past in East German Literature 

 

Anastasia M. Hayes-stoker 
 
Faculty Mentors: Thomas Adam 
 
Session: San Saba, 3:40 
 
In 1949, four years after the end of World War II, a unified German nation ceased to exist, and instead 
Germany became two separate states. Amidst the Cold War, distinctions grew between the societies of 
the two Germanys. The most apparent difference was how they remembered the Nazi past. This paper 
examines the public memory of East Germany. In East Germany, public memory centered on Antifascism 
which was characterized by Communist heroes and resistance. In focusing on Antifascism, it neglected 
other aspects of the past such as denunciation, the Holocaust, and Germans’ everyday lives during the 
Third Reich. History and literature as mediums both explore the past. Traditionally society places more 
faith in history’s representation of the past. However, history had to adhere to a Marxist interpretation of 
Nazism. As fiction, literature did not have to follow this interpretation. There existed this tension between 
history and literature and their renderings of the past. In contrast to historians who were limited in their 
analysis by orthodox Marxist ideology, writers had more leniency in discussing topics such as individual 
guilt and responsibility. East German novels often provided an alternative view of the past, one that was 
more subjective and complex. 
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Oxy-hemoglobin (HbO) and deoxy-hemoglobin (Hb) concentrations are two useful components to 
describe the blood oxygenation level in living tissues. Some optical signals (500 to 600nm of wavelength) 
are mainly absorbed by red blood cells and therefore, used to estimate the HbO, and Hb concentrations. 
Other optical signals (700 to 900nm of wavelength) are scattered during transient neuronal activity. This 
effect is quantified by the light scattering coefficient. Objective of our study was to investigate the 
peripheral HbO, Hb changes and transient scattering coefficient change in the glabrous skin during the 
formalin-induced inflammation. We used an optical data acquisition system to measure reflectance of light 
from the rats hind paws non-invasively. Two bifurcated optical probes were positioned above both 
contralateral and ipsilateral hind paws, respectively. The sampling rate was 1.6 s/data point. Results 
indicated that: 1) a significant ipsilateral increase in HbO occurred within the 2nd min after the injection 
and lasted at least for 45min (n=6, t test, one tail, alpha=.05). 2) Four rats showed an increase in Hb in 
ipsilateral paw, and two rats showed a decrease. Therefore, no statistical significant change was found in 
Hb. 3) No significant change was found in scattering coefficient on both sides, and neither were for the 
HbO, Hb concentrations in contralateral side. In conclusion, optical measures suggested a remarkable 
increase in concentration of HbO under the skin close to the injection site. The attenuation of optical 
signals reflected from the skin is purely caused by absorption, not by light scattering. 
 

The Role of Periaqueductal Gray Induced Dorsal Root Reflexes in Cutaneous Neurogenic 
Inflammation 
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Neurogenic inflammation is defined as a form of inflammatory response which shares signs of rubor 
(redness), tumor (swelling), color (heat), and dolor (pain or itch). It was suggested that neurogenic 
inflammation might be due to dorsal root reflex (DRR) and axonal reflex, known as antidromic electrical 
impulses of primary afferents. However the central regulatory mechanisms of neurogenic inflammation 
are still unclear. It is known that electrical stimulation of the periaqueductal gray (PAG) can induce 
release of GABA in the spinal cord. GABA can act on GABAA receptors on the central terminal of the 
primary afferent to generate DRRs. Therefore, it is hypothesized that cutaneous neurogenic inflammation 
could be increased with increase of DRR by stimulation of PAG. Seven adult Lewis rats were used, as 
three animals to determine stimulation parameters and four for PAG stimulation group. DRR were 
recorded from L4 or L5 dorsal root. Blood perfusion in both hind paws was measured by Laser Doppler 
Imager. In the first 3 rats, fifteen images were taken as baseline measurements and continuous images 
were taken following stimulation of PAG (5, 10, 15, and 20 V, 1 Hz, 1.0 ms duration) for 20 sec. Four 
additional rats were conducted using optimum stimulation parameters. Results demonstrated that the 
blood perfusion was significantly increased with stimulation of PAG bilaterally. The results supported our 
hypothesis that electrical stimulation of PAG induces generation of DRR and facilitate neurogenic 
inflammation. 
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Due to the unattended nature of wireless sensor networks, an adversary can capture and compromise 
sensor nodes, generate their replicas, and thus mount a variety of attacks with these replicas. Such 
attacks are dangerous because they allow the attacker to leverage the compromise of a few nodes 
to exert control over much of the network. Several replica node detection schemes have been proposed 
in the literature to defend against such attacks in static sensor networks. However, these schemes rely on 
fixed sensor locations and hence do not work in mobile sensor networks, where sensors are expected to 
move. In this work, we propose a fast and effective mobile replica node detection scheme using the 
Sequential Probability Ratio Test. To the best of our knowledge, this is the first work to tackle the 
problem of replica node attacks in mobile sensor networks. We show analytically and through simulation 
experiments that our scheme provides effective and robust replica detection capability with reasonable 

overheads. 

 
 
 

Ingroup Identification as a Moderator of Racial Bias in a Shoot—No Shoot Decision Task 

Melisa Holovics 

Faculty Mentors: Jared Kenworthy 

Poster No. 6 

Group Names: Steven Diamond, Jared Kenworthy 

In this experiment, we examined ingroup identification as a potential moderator of the documented racial 
bias in a shoot—don’t shoot paradigm. Target race (Black or White) was manipulated within-subjects, and 
participants’ level of racial ingroup identification (high or low) was employed as a between-subjects factor. 
A main effect of target race was found, such that proportionally more false alarm responses were found 
for unarmed Black than for unarmed White targets. However, as expected, there was an interaction 
between target race and ingroup identification, such that for high identifiers the false alarm rate between 

Black and White targets was highly significant. By contrast, for low identifiers there was no difference.  
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Assessment of Seepage Potential of Earth Dam using Resistivity Imaging (RI) 
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Faculty Mentors: Sahadat Hossain 
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The use of geophysical methods for the evaluations of geohazard potential of a site is increasingly becoming 
popular all over the world. During failure analyses, several parameters are investigated by geologists and 
geotechnical engineers. However, they can only obtain information at certain points, not a general “view” of site 
conditions. Geophysical methods have the possibility to give an “image” of the subsurface. High Resolution 
Resistivity (HRR) imaging is used for enhanced mapping of lateral and vertical variations in subsurface moisture 
content, environmental contamination, and near surface geology. A typical HRR survey utilizes a multi-channel, 
multi- electrode automatic sequencing data acquisition system. It provides finer details and greater depths (up 
to 50 meters or more) of investigation that traditional Electromagnetic Induction (EMI) method. Sahadat 
Hossain, Assistant Professor of Civil Engineering at UTA, is working on few projects using Resistivity Imaging 
(RI). The objective of the paper is to present the applicability of RI for the assessment of seepage potential of 
earth dam and levee systems. RI was used to determine the possible seepage location in Lewisville Dam, which 
is operated by US Army Corps of Engineers. Based on results from the resistivity study, the most probable 
seepage location was identified at the Lewisville Dam. The results of RI study on Lewisville Dam are presented 
in this paper.  
 
 
 
 

Developing a 10 picosecond Time-of-Flight Detector 

Ian Howley 

Faculty Mentors: Andrew Brandt 
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Group Names: Ryan Hall, Larry Lim, Mason MacPhail 

In 10 trillionths of a second light travels 3mm. Our group at UTA is currently developing the most precise 
time of flight (TOF) detector ever deployed in a collider experiment, with a resolution on this 10 
picosecond scale. In conjunction with several other universities we have proposed to install a fast timing 
system as part of a proton detector upgrade to the main ATLAS detector at the Large Hadron Collider 
(LHC) . Precise measurement of the timing of proton tracks will allow rejection of background to the 
physics processes of interest, which include the elusive Higgs Boson. Laser based tests here at UTA 
allow us to measure the response of our detectors downstream electronics including constant fraction 
discriminators, amplifiers and most importantly the microchannel plate photomultiplier tubes, which are at 
the heart of this fast-timing system. By isolating the individual components of the detector in this fashion, 
we can fully characterize each device’s response. My research is part of the ongoing data analysis using 
the CERN analysis package ROOT. By closely examining the pulse height, single channel time, and time 
difference distributions, we are be able to understand the performance of the detectors and electronics in 
laser tests and beam tests to better prepare ourselves for future test beams and eventually full scale 

installation and operation. I will present the latest performance test results from data I have analyzed. 
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Ion Characteristics in Jupiter’s Magnetotail from New Horizon data 

Debrup Hui 
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Jupiter’s gigantic magnetotail extending 2500 Jovian radii is the largest cohesive structure in our solar 
system. For the first time, NASA’s New Horizon satellite in 2007 traversed almost axially. Data from its 
onboard instrument SWAP (Solar Wind Around Pluto), which makes coincidence measurements of the 
ions shows many periodic structures and existence of light and heavy ion species with varying densities 
in the Jupiter’s magnetotail plasma population [McComas et al., 2007]. A better understanding of the 
physical processes governing such diversity necessitates knowing the characteristics of the various 
charged particles present, such as the ion density, velocity, temperature, and pressure. We have 
developed a 3-dimensional phase-space distribution model by constructing the observed signatures along 
with the calibration parameters provided by the SWAP team during the NH Jupiter’s magnetotail flyby. 
The model uses five input parameters: the initial density (N0), the bulk Velocity (V0), the thermal 
temperature (Tth) of the surrounding plasma, and the polar ( 0) and azimuth angles ( 0) of the instrument. 
A 3-D isotropic Maxwellian distribution function is used to obtain estimated density, velocity and 
temperature. The phase space density is then converted into counts as the instrument measures the 
count rates. Finally, minimizing the chi-square fitting of our model results in the maximum likelihood of the 
various  parameters. In this paper we will show our results from 500-800 RJ with an emphasis on single 
ion species.  
 
D. J. McComas, F. Allegrini, F. Bagenal, F. Crary, R. W. Ebert, H. Elliott, A. Stern, P. Valek (2007), 
Diverse Plasma Populations and Structures in Jupiter’s Magnetotail, Science 318, 217. 
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Hormonal regulation of Homeobox gene 

Imran Hussain 
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Homeobox (Hox) genes are a class of transcription factors that play critical roles in cell differentiation and 
embryonic development. As hormones are critical in differentiation and developments, Hox genes are 
also regulated by hormones. Herein, we will present our studies elucidating the roles of estrogen in 
regulating selected Hox genes. In general mixed lineage leukemias (MLLs) are master regulator of Hox 
genes and are critical histone methyl-transferase. Our studies demonstrated that MLLs play crucial roles 
in regulating selected Hox genes both in the absence and presence of hormone. 
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Hom(e)ostasis: The Balance of Patriarchal Power in Shakespeare's "Twelfth Night" 

Cheryl Isaacs 

Faculty Mentors: Amy L. Tigner 
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Is it possible to see Shakespeare as a kind of proto-revolutionary, a playwright whose work questioned 
the powers vested in Elizabethan social norms? Or does he implicitly agree with these social standards? 
These are the questions I hope to answer in my essay. By examining the ironic role of the “breeches” part 
(boys dressed as girls who go into disguise as boys) and by exploring the multiple homoerotic 
relationships of “Twelfth Night,” I will show that though Shakespeare questions the powers vested in a 
patriarchal, heterosexual-marriage centered culture, he still does not go so far as to disagree with these 
conventions. By using Twelfth Night revelries as a framework the playwright effectively allows himself the 
freedom to question but not the freedom to overtly criticize these powerful facets of his society. In his 
implied agreement, as in the structure of the play, we, the audience, see a kind of social self-balancing, or 

homeostasis, at work. 

 
 
 
 

Thermal extremes describe northern range limitations in the five-lined skinks, Plestiodon 

fasciatus, P. inexpectatus, and P. laticeps. (Squamata: Scincidae) 

Shaliza Ismaili 
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Poster No. 41  

Group Names: Mitra M. Behzadi and Charles M. Watson  

The three species of North American five-lined skinks all occur in regional sympatry in the forests of the 
southeastern United States. Two species occur north to central Ohio, and a single species extends north 
into Canada. This current study aims to describe the stratification of these species’ range along a thermal 
gradient. Climate and presence/absence data at regionally-constrained random points both within and 
outside of the range of each species was used to derive a linear function that describes limitations of the 
range of these three species due to annual thermal extremes.  We used the corresponding isopleths to 
access the hypothesis that the northern extent of the range of these three species can be accurately 
described based upon temperature extremes along a latitudinal gradient. 
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Alfven Waves and Electron Energization and Their Interaction with Auroral Ionospheric 

Plasma Transport 

Fajer Jaafari 
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When inertial Alfvén waves propagate along auroral field lines, they involve parallel electric fields that can 
accelerate auroral electrons. Here, we simulate the propagation of Alfvén waves through O+ and H+ 
auroral ionosphere-magnetosphere density profiles obtained from the UT Arlington Dynamic Fluid- Kinetic 
(DyFK) ionospheric plasma transport model. A linear one dimensional gyrofluid code [Jones and Parker, 
2003] is used for the Alfvén wave description, incorporating electron inertia, electron pressure gradient 
and finite ion gyroradius effects. Then, the test particle approach of Su et al. [2004] is used to simulate 
the response of a distribution of electrons to these Alfvén wave electric fields. These electrons are 
incorporated into the DyFK model to produce a partially-self-consistent approach to producing the 
associated ionization and thermal electron heating within the ionosphere-magnetosphere system.  
 
 
Jones, S. T., and S. E. Parker (2003), Including electron inertia without advancing electron flow, J. 
Comput. Phys., 191, 322.  
Su, Y.-J., S. T. Jones, R. E. Ergun, and S. E. Parker (2004), Modeling of field-aligned electron bursts by 

dispersive Alfvén waves in the dayside auroral region.  

RFID METRICS 

Amit Jain 

Faculty Mentors: Daniel Engels 

Session: Rio Grande B, 2:00 

 
The thesis presented here deals with performance METRICS for Radio Frequency Identification (RFID) 
tags. The METRIC is a single value that relates the generic read performance of a particular RFID tag at 
a specific location on a particular object to the general readability of that tag. The METRIC combines the 
tag’s readability across a range of frequencies, and the reader communication power into a single 
numeral. The metric is evaluated on a range of objects and it is observed that the performance of the tag 
is highly dependent on the object tagged.   The RFID tag performance is calculated depending on various 
parameters, some of which are the Frequency, power, tagged object and the environmental conditions. In 
calculating the present RFID METRIC we have kept the orientation constant and also considered minimal 
effect due to the environment. Here the Metric value is calculated using the backscatter power at a 
particular frequency, 915MHz in our case. We consider the backscatter power (Pb) at the minimum value 
of transmitted power for which the tag is read. Here the unit of backscatter power used is dBm.  Metric= -

7/2 1⁄{ln(-1/Pb) }   The METRIC number obtained here ranges from 0 – 100 with a higher number 

specifying a better performing tag on the specified product. RFID METRIC, similar to the Octane rating, 
would help the consumer to choose the best tag depending on the product to be tagged. This would 

certainly reduce a burden of selecting a wrong tag both for customer and manufacturer.  
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The Effect of InterX® and TENS Electrotherapy on Pain Relief and Strength Restoration in 

Patients with Elbow Epicondylitis 

Mayank Jain 

Cindy A. Trowbridge   Session: Guadalupe, 2:00 

Context: Despite the widespread use of electrotherapy, the effect of different electrotherapy technology 
on the magnitude of pain relief and functional restoration is not fully understood. InterX® electrotherapy 
employs an interactive, focused, and high density neurostimulation as compare to TENS electrotherapy. 
Objective: To investigate the effects of both InterX® and TENS electrotherapy protocols on pain relief and 
strength restoration in patients with elbow epicondylitis. Design: A 2 x 4 and a 2 x 3 (treatment x time) 
mixed repeated measure designs were used. Setting: Neuromuscular Research Laboratory. Patients or 
other Participants: Seven males and one female (n=8) volunteered (age 43±8 yr, mass 81±8 kg, ht 
178±10 cm). Interventions: Subjects were randomly assigned to groups (4 received InterX® and 3 
received TENS). For TENS, a quadpolar pad arrangement was used and a continuous current was 
delivered For InterX® treatments two different protocols were employed as per manufacturer’s suggestion 
.Data were analyzed using separate repeated measure ANOVAs. Alpha = 0.05. Main Outcome 
Measures: Pain as recorded on VAS scale (cm) and grip strength (kg). Results: All values are reported as 
mean±SE. Both forms of electrotherapy were successful in relieving pain. However, there was a 
significant difference pre (6.6±0.2 cm) to post (0.9±0.4) for InterX® (p<0.05).There was a Time main 
effect (p<0.05) for grip strength; therefore, both groups demonstrated improvement in strength (pre:40±6 
kg; post:48±5 kg). Conclusion: An interactive neurostimulation via the InterX® may provide better 
outcomes in patients with elbow epicondylitis. Further, research is needed to understand the mechanisms 

for these differences.  

Nepali double causatives: the grammar giveth, and the grammar taketh away 

Joshua Jensen 

Faculty Mentors: Jerold Edmondson   Session: San Jacinto, 1:00 

Causative constructions such as The police made Alex leave the party (derived from Alex left the party) 
show characteristics that shed light on how the languages of the world vary structurally. A special type of 
causatives is the double causative, with a chain of participants as shown in (1). 
(1)  causer > causer-causee > causee 
 (The mayor had the police make Alex leave the party) 
In general, past work assumes a double causative will have two markers of causation (had and make 
above). However, little mention has been made of double causatives signaled by just one causative 
marker. Nepali makes use of this possibility: double causation can arise from a single causative element 
(underlined in (2)) in combination with a double Indirect Object position (bold): 

(2) br h ri-le  Mary-l i  b i-l i  k ir    k -n   l g -jo 

 police-SUBJ Mary-IO  baby-IO   porridge eat-INF cause-PAST.3MS 
 'The police made Mary feed the baby porridge.' 
From a theoretical perspective, the Nepali double causative construction supports Comrie's (1976) 
hierarchy of projections, a theory that predicts the possibility of double Indirect Objects in cases such as 
these. On the other hand, Nepali double causatives militate against Song's (1996) NP Density Control 
theory, which predicts that such a structure should not occur. 
Additionally, Nepali double causatives contribute to our understanding of what grammatical elements can 
be eliminated when the information they carry is duplicated elsewhere in the sentence. (In this case, the 
second causative marker is omitted, but the double Indirect Object permits only the double causative 
interpretation.) 
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Death by Dispensary: Resorting to alternative medicine during the Irish Famine 
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During the Irish famine, epidemics struck across class lines and locality, decimating the Irish population.  
In Dublin’s Merrion Square, William Wilde and Robert Graves were medical students developing 
innovative medical treatments.  However, these new treatments were only available to the urban upper 
class.   The urban poor and rural population sought out alternative care to overcome disease.   In the city, 
the poor relied on charity provided by upper class women.  In the country, those that could not find a 
doctor turned to home remedies.  However, in both the city and the country, the largest provider of care 
was church dispensaries.  Set up in every parish, dispensaries provided care to those who otherwise 
would have had none at all.  Like doctors at the time, dispensaries were unable to cure the epidemics, but 
because they were the most widely used they were successful.  
This paper relied on three volumes of Famine and Disease in Ireland edited by Leslie A. Clarkson and E. 
Margaret Crawford.  The Dublin Quarterly Journal of Medical Science and the accounts from doctors 
refute the prevalent opinion in the current historiography that demonizes doctors and upper class women.  
While both groups did look down on the lower class, they did attempt to try to cure them, often contracting 
the diseases themselves.  The goal of my greater project is to look at the professional care provided 
during the Irish Famine, to uncover alternative forms to that care, and to discover how professional and 
alternative medicine immigrated to the United States and Australia.  I hope to find how immigration 
transformed the professional practice, and how alternative medicine functioned in new locations.  

 

 

Cyclofructans and their derivatives : new chiral selectors in CE 

Chunxia Jiang 
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Cyclofructans are one class of cyclic oligosaccharides with a crown ether skeleton. No enantioseparation 
has even been reported using this class of chiral sugars. We examined cyclofructan and its sulfated 
derivatives as chiral selector using capillary electrophoresis. The native cyclofructan showed no 
enantioselectivity toward various compound, while the sulfated cyclofructan showed good selectivity 
toward many cationic analytes, including primary, secondary and tertiary amines. Significant resolutions 
were achieved within short analysis time, with most of them below ten minutes. The effect of buffer type, 
buffer concentration, buffer pH , chiral selector concentration and organic modifier concentration were 

studied for optimization. 
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Knowledge and Source Monitoring in Younger and Older Adults’ Ability to Remember the 
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Past research has established that memory is composed of many aspects, and there are normative age-
related changes in some aspects of memory, but not others. Familiarity, an automatic process of memory, 
remains constant across the lifespan, whereas recollection, a controlled process, declines. Remembering 
the source of memories also declines, possibly due to decreased recollection. In many cases where 
recollection fails, memory strategies can be implemented to make source memory judgments. 
In order to observe the use of strategies in judging memories, and how this may vary with age, younger 
and older adults studied a list of related words (belonging to one of four categories), each appearing in 
one of four corners of a computer screen. The frequency that words of a given category were shown in 
each corner was manipulated to provide the participants knowledge of a probability structure. Due to their 
ability to use familiarity in place of recollection, older adults should be just as capable at recognizing 
studied words as younger adults, but they may rely on the probability structure provided at study to 
indicate where the word had appeared.  
Indeed, younger and older adults were equivalent in recognizing studied words. However, the older adults 
made more source errors (i.e., placing words in incorrect corners). Additionally, when making these 
errors, older adults placed the words in the corner where most of the words related to the test word had 
appeared at study. These results indicate that older adults’ memory can be enhanced and hindered when 
using a strategy.  

Development of Numerical Model for Non-uniformly Powered Die to Improve Both Device 

Clock and Thermal Performance 

Saket Karajgikar 

Faculty Mentors: Dereje Agonafer 

Session: San Jacinto,10:40 

Group Names: Abhijit Kaisare, Uthaman Raju 

Integration of different functional components such as level two (L2) cache memory, high speed I/O 
interfaces, memory controller etc. has enhanced the microprocessor performance. However, certain 
functional units on the microprocessor, dissipate a significant fraction of the total power while the other 
functional blocks dissipate little or no power. This highly non-uniform power distribution results in a large 
temperature gradient, with localized hot spots which may have detrimental effect on computer 
performance, product reliability as well as yield. In this study, a multi-objective optimization is performed 
by repositioning the functional blocks to improve device performance and minimize thermal resistance. 
mPTLISM and PAD (Power/Area/Delay) model is used to determine approximate area of the component, 
peak and average energy dissipation and critical path delays for individual functional blocks. Thus, a best 
known method is developed for design of microprocessors based on both thermal and device clock 
performance making it a robust co-architectural design. 
 

This work is supported by Semiconductor Research Corporation (SRC). 
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Manganese(III)-salens as potential anti-tumor agent 
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In order to explore the apoptotic and anti-tumor activities of metallo-salens, we synthesized several 
Mn(III)-salen derivatives (compds. 1 - 9) and analyzed their effects on cultured human cancer and non-
cancer cells. Our results demonstrated that Mn(III)-salen derivatives affect cell viability, induce nuclear 
condensation and fragmentation in breast cancer cells (MCF7). Mn(III)-salen derivatives also induced 
caspase 3/7 activation and release of cytochrome c from the mitochondria to cytosol suggesting that 
Mn(III)-salen derivatives induce apoptosis in human cells via mitochondrial pathway. Importantly, the 
nature of the substituent and the bridging spacer between diimino groups on the salen ligand play critical 
roles in determining the apoptotic activities of Mn(III)-salen derivatives. The IC50 values for the active 
Mn(III)-salen derivatives lie within the range of 11 to 40 μM in MCF7 cells. Most importantly, several 
Mn(III)-salen derivatives showed preferential cytotoxicity (2 to 5 fold) toward malignant breast cells 
(MCF7) over a non-malignant breast epithelial cell line (MCF10). Notably, the level of cytotoxicity and 
selectivity of the Mn(III)-salen derivatives towards MCF7 and MCF10 cells are very similar to cisplatin 
which indicate that Mn(III)-salens are potential novel antitumor agent. 

 

Comparing Nurse's Behavior and Knowledge Regarding TED Hose 

Cristine Kerr 

Faculty Mentors: Deborah Behan-Buckley  

Poster No. 7 

Purpose: To compare pre and post survey results of nurses' behavior and knowledge of skin assessment 
while using TED stockings in the postoperative patient.  
 
Design: This is a descriptive comparative study of nurses behavior and knowledge of skin assessment 
while using TED stockings. Data was collected in 2008 prior to the implementation of the educational 
program in 2009. 
 
Subjects and Setting: Data was collected in a local Northeast Texas hospital, on a 30-bed Medical-
Surgical floor. The participants were all nurses (registered nurses and licensed vocational nurses) who 
care for postoperative patients wearing TED hose.  
 
Methods: An online survey was provided via Email to all nurses on the Medical-Surgical floor prior to the 
implementation of the educational program and then nurses were provided the same online survey one 
month after the educational program.  
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Abstract: 

Cerebral palsy (CP) is the most common motor disorder of central origin in childhood and affects at least 
2 children per 1000 live births every year. Neuroimaging techniques are needed to study neuroplastic 
rearrangements in the human brain in vivo as a result of CP. Unfortunately, accurate imaging from 
currently available techniques often requires the patients’ complete body confinement, steadiness and 
minimal noise for a long period of time, which limits the success rate to less than 50% for normal children 
and worse for CP-affected ones. In this work we show that functional near infrared (fNIR) imaging is 
robust to motion artifacts and has excellent potential as a sensitive diagnostic tool for this motor disorder. 
We have analyzed data from pediatric normal and CP patients performing finger-tapping and hand-
waving motor cortex activation tasks. From these analyses we have identified both spatial and temporal 
metrics of NIR-based motor cortex activation patterns that can clearly distinguish between normal and CP 
patients. We also present data from additional patients where signal processing methods are applied to 
filter out concurrently recorded hemodynamic signals due to breathing and cardiac pulsation. It is shown 
that filtering can substantially improve the quality of activation data, thus enabling more accurate 

comparison of activation patterns between normal and CP-affected children. 

Initial Study of Brain Connectivity Using Optical Functional Imaging 

Manish Khatiwada 

Faculty Mentors: Hanli Liu 
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The brain is composed of numerous neuronal units linked by synaptic connections. The activity of these 
neuronal units gives rise to dynamic states that are characterized by specific patterns of neuronal 
activation and co-activation. These patterns, called neural connectivity, are possible neural correlates of 
perceptual and cognitive processes. In our study, the presence of synchronous low frequency fluctuations 
of signal intensities from the resting human brain was measured using functional Near InfraRed 
Spectroscopy (FNIRS), a non invasive optical imaging modality. Specifically, multi-channel Dynamic 
Infrared Optical Tomography (Dynot) was used to acquire the optical signals from the prefrontal cortex. 
The experimental protocol of five minutes of rest followed by five minutes of mental reading was utilized 
as to examine the resting-state functional connectivity map versus the task-activation map in the 
prefrontal cortex. The data were analyzed by using the temporal correlation within and across the pre-
frontal cortex to map the brain connectivity. It is expected that there exist correlations between different 
areas in the prefrontal cortex during the resting and activation states. Further studies are planned to 
confirm our expectation. This method is likely to provide unique insights in the field of developmental 

neuroscience with a non-invasive approach. 



 36

Studying Transit Oriented Development; Lindbergh City Center Case Study 
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Transit Oriented Developments is becoming a major part of planning and design in the United States in 
the last few decades. A Transit Oriented Development (TOD) encourages public transportation, walking 
and multi-modal transportation by bringing together several land uses to the close proximity of a transit 
stop. It is of great concern that there are only a handful of such developments within Texas. With the 
growing population of DFW region, TODs becomes more appalling against suburban sprawl. The 
Mockingbird Station in Dallas is one of the very few TOD examples in this region. Environmental 
awareness being the hot button issue that it is and economy at its worst since the great depression, the 
importance of initiatives such as the TODs becomes even more pressing.  
The purpose of the study is to study TODs and get a better insight into mixed-use developments in the 
larger cities of the US. The Lindbergh City Center is one the many TODs in Atlanta, GA and an excellent 
example to understand the TODs Nationwide.  
The methodology followed here was to understand and analyze the techniques involved in how the TOD 
came to be through a case study of the Lindbergh City Center. After a thorough review of TOD literature, 
passive observations were conducted, secondary data collected and the site visually documented. 
Archival data was also referred to, in understanding the site history. 
As a result, this Case study provides a clearer understanding of TOD and an example of the criteria for a 

TOD in the DFW metroplex. 

 

Properties of Tribofilms formed with Ashless Dithiophosphate and Zinc Dialkyl 

Dithiophosphate under Extreme Pressure Conditions  

Bo Hoon Kim 
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Tribological and nanoscale properties of tribofilms from ashless dialkyl dithiophosphates were compared 
with zinc dialkyl dithiophosphates in this study. These anti-wear additives were diluted in base oil at a 
nominal phosphorus concentration of 0.1 wt.%, and their antiwear performance was evaluated under 
boundary lubrication. The tribosurfaces generated from these chemistries were examined using scanning 
electron microscopy and energy dispersive spectroscopy. The wear debris harvested from the wear tests 
was examined in a transmission electron microscope in bright field mode with selected area diffraction to 
examine the crystallinity and nature of the debris particles. Thickness of the tribofilms was measured 
using the Focused Ion Beam cross section microscopy indicating that the tribofilms formed by ashless 
dithiophosphates are significantly thicker than those formed by ZDDP. Nano-mechanical properties of the 
tribofilms including hardness and reduced modulus, scratch and nano-wear performance of the ashless 
dithiophosphates were compared to the secondary ZDDP indicating the performance of the ashless 
materials was comparable to or better than ZDDP. 

Key word: Antiwear, TEM, Nano-tribology, Nano-indentation, Tribofilms and XANES 
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Anaphora is a phenomenon in which a linguistic expression refers to a preceding antecedent in 
discourse. Such discourse anaphors are represented by a variety of pro-forms or deictic expressions. 
Discourse anaphors are divided into two types: nominal and sentential. The former refers to preceding 
noun antecedents, while the latter refers to sentences.  
In particular, among other expressions, that/it in English are represented as sentential anaphors and ku-
ken(/s)/ku-len-ken(/s) in Korean. Each sentential anaphor is differentiated by how we understand the 
surrounding text in terms of pragmatic selection and distribution. Following Gundel et al. (1993), Cheshire 
(1996), Kamio & Tomas (1998), and Kehler (2002), that relatively indicates new/novel information and 
narrow referents; it represents speaker’s foreknowledge, old information, and wide reference in English 
discourse. These concepts of information are similarly and respectively represented in Korean discourse.  
In fact, while nominal anaphors like this/that/it in English are respectively interpreted by i-ke(s)/ce-
ke(s)/ku-ke(s) in Korean, sentential anaphors like that/it are not interpreted in the same way. Rather, 
that/it are all interpreted by two variables of ku-ke(s) (‘it’), in which ku-ken(/s) is similar to the notion of 
'that' and ku-len-ken(/s) is considered as the concept of 'it' in English. It is noteworthy that the same 
linguistic expression can be used either as a sentential (/nominal) anaphor or as a deictic expression in 
English, whereas it does not always occur in Korean. Furthermore, there could be a tendency in that 
that/it shows complementary distribution, while two corresponding anaphors in Korean have variables in 

the same position.  

 

Quantitative analysis of non-linearity in motor cortex activation using optical brain 

imaging 

Venkatagiri Krishnamurthy 

Faculty Mentors: Hanli Liu 

Session: Concho, 1:00 

Group Names: Renuka Parlapalli, Hanli Liu 

In this pilot study, our aim is to quantify the relationship between neural activity (indirect) and hemoglobin 
concentration measured using optical brain imaging system. The neural adaptation and the hemodynamic 
impulse function are modeled as simple exponential and gamma-variate functions respectively. The 
linearity of the measured signal is quantified using order of moments where the different order of 
moments should be zero to classify the phenomenon under question as linear. Our initial results on two 
normal human subjects show that we observe non-linearity in oxy-hemoglobin (HbO), de-oxy Hemoglobin 
(HbR), and total hemoglobin (HbT). This quantification is very important for accuracy in the extent of 
activation as shown by these non-invasive imaging tools to study specific neurological phenomenon or 
disease. Our initial results show that non-linearity is observed in all three different hemoglobin (i.e., HbO, 
HbR, and HbT) concentrations. These results verifies some of the earlier reports that reported non-
linearity using other modalities like fMRI, PET etc and further quantify non-linearity using a rigorous 
mathematical approach. Also, our model has six free parameters which give us a better ability to 

characterize the non-linearity in terms of delay, time-to-peak, and shape of the signal.  
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Impact of different process parameters on Ball shear testing reliability 

Nikhil Lakhkar 

Faculty Mentors: Dereje Agonafer 

Session: San Jacinto, 1:20 

Group Names: Veerendra Mulay, Saket Karajgikar, Vishal Nagraj, Abhilash Menon, Feroz Ahmed and 
Arijit Banerjee 

Fabrication of semiconductor chips is a long and complicated process. Each process result is a function 
of process temperature, concentration of chemicals and various other factors. Ball shear testing is an 
established way of predicting process reliability in wafer level manufacturing of semiconductor chips. It is 
rightly called as the process monitor test. Depending on the type of failure one can predict with sufficient 
accuracy what has gone wrong and where? In this study we tried to vary different process parameters to 
establish the best combination of factors for highest strength in ball shear test. The DOE consisted of 
Type of solder ball and diameter of solder ball and investigated what was the best combination of type 
and size of solder ball in order to have highest strength in ball shear testing. The experiments were 

validated by finite element simulation in ANSYS. 

 
 
 

Characterizing Periodic Magnetospheric Behavior Through MHD Modeling  

Jorge Landivar 

Faculty Mentors: Ramon Lopez 

Session: Rio Grande B, 3:20 

Group Names: Robert Bruntz, Ramon Lopez 

In order to further understand magnetospheric storm phenomena, we have been doing numerical 
simulation of the magnetosphere, under idealized conditions, with the Lyon-Fedder-Mobary (LFM) global 
MHD code. During this, we found magnetospheric oscillations that share some characteristics with 
periodic substorms. These events were found under steady solar wind driving, so the oscillations did not 
arise directly from period behavior in the solar wind. This study attempts to characterize the oscillations 
using the solar wind inputs and the inputs to the LFM ionospheric model. We will look at the effects on the 
oscillations from solar wind particle density, magnetic field, and velocity and the ionospheric conductivity 

from the perspective of periodic substorms. 
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The Elusive Relationship between Optimism and Posttraumatic Growth in Lung Cancer 

Patients 

Carroll Michelle Lee 

Faculty Mentors: Angela Liegey-Dougall 

Poster No. 30  

Dispositional optimism relates to the tendency to expect positive experiences in life. Optimistic persons 
tend to exhibit less distress and better quality of life (QoL) when faced with a chronic disease such as 
cancer. Posttraumatic growth (PTG) occurs when a person experiences a traumatic event and 
subsequently “grows” from it. When a disease such as lung cancer strikes, there are a number of ways 
the patient can appraise and adjust to the diagnosis. PTG and Posttraumatic stress (PTS) are extreme 
forms of psychological adjustment stemming from the initial diagnosis and subsequent aftermath. This 
form of adjustment influences both mental and physical QoL, and current research indicates PTG predicts 
longer survival in lung cancer patients when compared with PTS. Due to the positive nature of PTG, it has 
been expected that optimism will drive a linear relationship, indicating those high in optimism will also 
report higher levels of PTG. Unfortunately, this relationship has yet to have a significant existence. The 
current research explores the relationship between optimism, cognitive appraisals and psychological 
adjustment. It is posited that optimistic persons will not appraise traumatic events negatively; therefore no 
post-trauma symptoms will be present. The current research indicates such a relationship, using 
regression analysis, a quadratic relationship between optimism and PTG was uncovered. In addition to 
this relationship optimism was found to be inversely related to PTS and subsequent negative appraisals 
(threat and harm/loss). As predicted, optimism also had a positive relationship with the positive appraisals 

(benign/irrelevant and challenge).  

 

 

 
Comparative study of Innate Imunity in Caribbean reef-building corals and application to 

disease susceptibility 

 

Jandira P. Lima 
 
Faculty Mentors: D. Laura Mydlarz 
 
Poster No. 48 
 
Group Names: D. Laura Mydlarz, Caroline Palmer, Sandra Victor 
 
The prophenoloxidase (PPO) and melanization cascades are staples in invertebrate immunity. 
Invertebrates which lack the adaptive immunity use these pathways in the encapsulation of pathogens 
and parasites and have been shown to be crucial in disease resistance. Recently we have demonstrated 
the importance of this pathway in sea fans and several other corals. In this study, we take a comparative 
approach to probe the PPO pathway in multiple Caribbean scleractinian corals, including the disease 
prevalent Montastraea faveolata, M. annularis, Siderastrea sidereal and the disease resistant Porites 
asteroides. We tested the activity of PPO in each coral genera using different quinone substrates, such 
as L-DOPA, dopamine, hydroquinone and methyl-catechol. We also investigated the calcium dependence 
of PPO in each coral using EDTA. There 
was significant interspecies difference in the activity of PPO which illustrates that not all corals use the 
same pathways, and that subtle differences in the pathways may contribute to disease resistance. The 
complexity of this pathway in corals reveals a potential diversity of pathogen recognition. 
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Time-gated optical imaging to detect positive prostate cancer margins 

Zi-Jing Lin 

Faculty Mentors: Hanli Liu   Session: Red River, 8:20 

Group Names: George Alexandrakis, Nimit Patel, Jinhui Shen, Liping Tang, Hanli Liu 

Laparoscopic radical prostatectomy (LRP) has revolutionized the surgical treatment of prostate cancer. 

This procedure permits complete removal of the prostate and seminal vesicles while minimizing pain and 

recovery time. However, the laparoscopic approach greatly limits the surgeon’s tactile sensation during 

the procedure. This is particularly true with robot-assisted LRP where no tactile feedback is available 

forcing the surgeon to rely solely on visual cues. The surgeon and pathologist perform intraoperative 

frozen section pathologic analysis of a few select tissue fragments, but this is time consuming and costly. 

Concrete conclusions based on such samples are unreliable as they do not reflect the entire surgical 

margin status. In this case a conservative approach might dictate removal of more marginal material than 

necessary, thereby compromising the important nerve-sparing aspects of the procedure. In this study, we 

demonstrate the feasibility of using multi-modal time-gated optical imaging, i.e. time-resolved light 

reflectance and auto-fluorescence life-time imaging performed by an ICCD (Intensified Charge-Coupled 

Device) imaging system to enable clinicians to detect positive tumor margins with high sensitivity and 

specificity over the prostate. Results from animal experiments present the potential of identifying 

differences in optical signals between prostate cancer and control tissues. Results also show that the use 

of classification algorithms can identify cancerous regions with high sensitivity and specificity.  

'Go hither' Means 'Come': The Encoding of Space in the Santa Cruz Island Language of 

Natqgu 
 

Ashley A. Lober 
 
Faculty Mentors: Brenda H. Boerger   Poster No. 5 
 
Natügu, a Reefs-Santa Cruz (RSC) language spoken on Santa Cruz island, Solomon Islands, challenges 
western conceptions of space in language (Levinson 2003).  Like other Oceanic languages, directions are 
based on nature. While it has words for left and right, it also has a directional system based on points of 
the compass for blowing wind.  Adding directional affixes on verbs increases space complexity.     
 
Our analysis focuses on the functions of the three pair of directional affixes at both the micro-level (home, 
village) and macro-level (islands, archipelago): 1) -mü ‘hither’ (‘towards speaker’), -bë ‘thither’ (‘toward 
non-speaker’); 2) -lë ‘up,’ -o ‘down’; and 3) -tö ‘in,’ -pä ‘out’.  Our conclusions demonstrate the many 
functions at the micro-level; at the macro-level, there is difference between the in/out and up/down 
directionals, which can operate on a landward/seaward axis.  For example, -o ‘down’ can convey 
‘descending seaward,’ as illustrated in the examples below.  

(1) Të-vë-o=pe-ngü    më nabë döta' 
RL-3AUGA-go-DIR.down=PFCT-3AUG PREP inside sand 
‘They went down to the beach.’ 

(2) Glü-tä-o-le   nua'mu  ä sâ tü-ya-pä-pe pöla 
carry-INTS-DIR.down-3MIN canoe  CONJ PRF-RL-DIR.out-PFCT sea 
‘He carried the canoe down and then paddled out to sea.’ 

 
Implications from studying a lesser-known language like Natügu are as follows.  First, our findings support 
the hypothesis that RSC languages have a pure Oceanic origin (i.e., support one view on RSC language 
affiliation).  Second, they make a theoretical contribution to the discussion about the linguistic treatment of 
space.  Finally, they provide material from which others may draw upon to help promote and revitalize the 
language.   
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Picosecond Laser Tests of Micro-channel Plate Photomultiplier Tubes 

Mason MacPhail 

Faculty Mentors: Andrew Brandt 

Poster No. 43 

Group Names: Andrew Brandt, Ian Howley, Larry Lim, Ryan Hall, Mason MacPhail 

In this poster, I present results from a laser test stand that we have set up to study the timing and rate 
characteristics of micro-channel plate photo-multiplier tubes (MCP-PMTs). These MCP-PMT’s will be a 
major component of a fast timing system proposed as an upgrade to the ATLAS detector at the Large 
Hadron Collider (LHC). The presentation includes the setup of the optics needed to focus the 405 nm light 
produced by the Hamamatsu PLP-10 pulsed picoseconds laser, and an analysis of data obtained using a 
LeCroy 8620 fast oscilloscope. We have obtained resolutions better than 10 picoseconds, and show how 

the timing resolution depends on rate and intensity of the laser.  

 
 

Junk lends a hand: Transposable elements contributing to genetic variation in 

Trichomonas vaginalis 
 

Claudia P. Marquez 

 
Faculty Mentors: Ellen J. Pritham 
 
Session: Red River,10:20 
 
Group Names: John Pham, Ellen J. Pritham 
 
Protozoan pathogens contribute to the death of millions each year, thus exacting a tremendous 
socioeconomic impact. To gain an understanding of the factors that contribute to the emergence of 
infectious diseases, it is critical to understand the factors that allow these organisms to adapt quickly to 
new environments and hosts. The draft genome sequence of one such protozoan, Trichomonas vaginalis 
was recently completed and the assembly was hindered by what appears to be a recent explosion of a 
large variety of DNA transposons (representing ten different superfamilies). A comprehensive analysis of 
the transposable element (TE) landscape of T. vaginalis completed in our lab, led to the identification of 
105 different families of TEs. Masking the genome sequence with our repeat library revealed that 49% of 
the genome is made up of related TE sequences. To understand the contribution of TEs in altering the 
overall architecture of the T. vaginalis genome, we have selected a number of recently active TE families 
to measure the level of polymorphism between different isolates of T. vaginalis and its closely related 
sister species, T. tenax. We are using transposon display to understand the level of TE-generated 
polymorphisms between isolates to determine if TEs are active contributors to genetic variation between 
strains and to identify active transposable elements in the T. vaginalis genome. 
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Temperance: A Marimba Quartet 

Jesus Martinez 

Faculty Mentors: James Yakas, Michael Varner 

Session: Palo Pinto, 2:00 

Group Names: Stephen Cortez, Johnathan Carroll, Zach Hollis, Daniel Acosta 

This piece was originally written in two different parts for a string quartet that was transcribed for a 
Marimba Quartet. The first half was inspired by two of the 7 Deadly Sins. I decided to compose based on 
the sins Wrath and Sloth. The first part of the composition was originally intended to act as a Fugue, best 
described as constantly growing organically. This piece essentially started out as a series of Ideas that 
developed one after the other. As one idea grows and dies down, the other begins, much like the 7 
Deadly Sins. I applied this concept to these pieces. As I composed these pieces, I envisioned a man 
experiencing these two sins. When this “mans” struggle in the music ends with Wrath, Sloth picks up from 
where the story ended and begins a new psychological journey of guilt and remorse. I like to think of Sloth 
in 3 parts. The actions committed (Wrath), the Struggle to Cope with his actions, and his acceptance. 
Each part of the composition will be obvious through use of time, intensity, and the feel of grief. The 
second half of the piece was mainly inspired by William Shakespeare’s Hamlet. I essentially took the idea 
of Hamlets revolt and vengeful tactics and simply transposed it to music. The piece’s driving feel and dark 

outlook of revenge and animosity towards his uncle ‘Claudius’ is evident in the piece. 

 

ARE WE SPEAKING THE SAME LANGUAGE? : The Use Students’ First Language by 

American Teachers in English-as-a-Foreign-Language Classrooms in Vietnam 

Presley McFadden 

Faculty Mentors: Laurel Stvan, Eunjin Park, Yaroslav Malyuta 

Session: Red River, 10:40 

The question of whether or not to use students’ first language in second language acquisition is not a new 
one (Harbord, 1992; Duff and Polio, 1990). However, this question as addressed by the students 
themselves is rarely found in linguistic publications. This study discusses three main dependant variables: 
The attitude (positive or negative) of EFL students towards their native English speaking teachers’ 
attempts at using their mother tongue in the classroom, the preference of which pedagogical areas 
(vocabulary translation, error correction, grammar instruction, etc.) the students find the use of their first 
language more necessary, and finally, the overall student perception of their teacher’s identity as a result. 
The sample consisted of 230 Vietnamese-speaking subjects learning English at the University of Hanoi 
who responded to a modified version of the Strategies in Language Learning (SILL) written by Oxford 
(1989). This enabled the researcher to examine independent variables that may influence the perceptions 
and preferences of Vietnamese language use by 5 American teachers working at the University teaching 
both freshmen and seniors. The dependant variables were established by use of a Factor Analysis and 
validated by Cronbach’s Alpha (1951). The present researcher expected that students would display a 
favorable attitude towards the use of their L1 by American teachers. This hypothesis is discussed in 
qualitative detail, with the words of 10 interviewed students (post-questionnaire) serving as key points as 
to why native English speaking teachers should attempt to speak the students’ first language in the EFL 

classroom – or not. 
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The stress is killing us: the role of algal symbionts in coral decline. 

Elizabeth McGinty 

Faculty Mentors: Laura D. Mydlarz 

Session: Concho, 10:00 

Group Names: Robert F. McMahon, Laura D. Mydlarz 

Reef-building corals rely on symbiotic relationships with various strains of algae belonging to the genus 
Symbiodinium to provide the majority of their nutritional requirements. These algae also contribute in the 
response to stressors, including physical damage and exposure to increased temperatures, by producing 
reactive oxygen species (ROS) such as H2O2.  Hosting different algal strains has been shown to correlate 
with variations in coral stress tolerance, such as susceptibility to bleaching, and it has been suggested 
that this is due to variations in the production of ROS.  To test this hypothesis we applied stress in the 
form of mechanical injury and elevated temperatures to 6 different algal strains and measured the 
production of ROS using fluorescence and chemiluminescence based assays.  Results indicate that there 
are differences in ROS production.  Strains believed to be more tolerant produced less ROS in response 
to physical and thermal stress, while strains that are more susceptible to bleaching in the field show 
higher production of ROS under the same conditions.  Algal respiration rates in response to elevated 
temperature were also measured by monitoring oxygen consumption of cultures and results follow the 
same patterns.  The findings from these studies will be applied to elucidate cellular and mechanistic 
processes involved in coral bleaching and decline. 
 

Using Conspecifics to Establish Stimulus Control of Responding in Zebrafish (Danio 

rerio) 

Tara McKelvy 

Faculty Mentors: James Kopp 

Session: Palo Pinto, 1:20 

Group Names: James Kopp  

Zebrafish are a favorite among geneticists because they are relatively inexpensive in comparison to other 
test subjects, are easy to maintain and reproduce very quickly. Despite the growing amount of research 
on zebrafish and genetics, however, there is still a limited amount of research concerning zebrafish and 
their ability to learn. This experiment focuses on zebrafish and their capability to learn a simple 
association with the presentation of a rewarding stimulus; for our purposes the rewarding stimulus was a 
mirror image which served to act as a conspecific, conspecific meaning belonging to the same species. 
We wanted the zebrafish to learn to associate the reward with a discriminative stimulus, in this case a red 
light source. Zebrafish were trained to swim through an invisible beam of light when paired with a red light 
source to receive a 5 second mirror presentation. Zebrafish also underwent extinction trials where they 
received no reinforcement and no red light source. The results showed that two of the four zebrafish 
responded more in the reinforcement trials and that the other two zebrafish responded more in the 
extinction trials. However, after calculating the rates of response for each zebrafish, it is apparent from 
the higher rates of responding in the reinforcement trials that the zebrafish did in fact learn the 
association. Therefore, we suspect that extinction bursts and a limited amount of time for research may 
have been limiting factors in our study and with further research we may see more responses in the 

reinforcement trials in all cases. 
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Dynamic association of MLL1, H3K4 trimethylation with chromatin and Hox gene 

expression during cell cycle 

Bibhu P. Mishra 

Faculty Mentors: Subhrangsu S. Mandal 

Session: Concho, 8:40  

Group Names: Khairul I. Ansari and Subhrangsu S. Mandal 

Mixed lineage leukemias (MLLs) are histone H3-lysine-4 (H3K4) specific methylases that play critical 
roles in regulating gene expression in human. As chromatin condensation, relaxation, and differential 
gene expression are keys to proper cell cycle progression, we analyzed the dynamic association of MLL 
and H3K4-trimethylation at different stages of cell cycle. Interestingly, MLL1 which is normally associated 
with transcriptionally active chromatins (G1 phase), dissociated from condensed mitotic chromatin and 
returned back at the end of telophase when nucleus starts to relax. In contrast, H3K4-trimethyl mark 
which is also normally associated with the euchromatins (in G1), remained associated even with 
condensed chromatin throughout the cell cycle. The global levels of MLL1 and H3K4-trimethylation are 
not affected during cell cycle, while the H3Ser28 phosphorylation was only observed during mitosis. 
Interestingly, MLL target Hox genes (HoxA5, A7 and A10) were differentially expressed during cell cycle 
and the recruitment of MLL1 and H3K4-trimethylation levels were modulated in the promoter of those Hox 
genes as a function of their expression. In addition, down regulation of MLL1 resulted in cell cycle arrest 
at G2/M phase. The fluctuation of H3K4-trimethylation marks at specific promoters but not at the global 
level indicates that H3K4-trimethylation marks that are present in the G1-phase may not be the same 
marks in other phases of cell cycles, rather old marks are removed and new marks are introduced. In 
conclusion, our studies demonstrated that MLL1 and H3K4-methylation have distinct dynamics during cell 

cycle and play critical roles in differential expression of Hox genes associated with cell cycle regulation. 

The Effects of Solar Wind Dynamic Pressure on the Coupling of Energy between the 

Solar Wind and the Magnetosphere 

Elizabeth J. Mitchell 

Faculty Names: Ramon E. Lopez 

Session: San Jacinto, 10:20 

Group Names: Ramon E. Lopez 

Space physics seeks to understand the solar wind conditions which determine the interactions between 
the magnetosphere to the solar wind. In this pursuit, we are considering the effects of the changes in the 
solar wind dynamic pressure on the coupling between the solar wind electric field and the ring current 
injection rate (RCIR). The RCIR indicates the scale of the magnetosphere’s response to the solar wind, 
with large values indicating greater changes and energy flow. The solar wind electric field provides a 
proxy for the amount of energy transferred into the magnetosphere. The boundary between the solar wind 
and the magnetosphere is created through a balance of the solar wind dynamic pressure with the 
magnetic pressure of the Earth. It is expected that modifications of this boundary through changes in the 
solar wind dynamic pressure will result in modifications in the RCIR response to the solar wind electric 
field. Through statistical analysis of satellite and ground-based data from 1995 to 2004, we examine the 

effects of dynamic pressure changes on the coupling of the solar wind electric field and RCIR.  
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Prevailing Wind 

Janet Ellen Morrow 

Faculty Mentors: Darryl Lauster 

Session: Guadalupe, 3:20 

I lost my hearing due to autoimmune inner ear disease over a period of fifteen years. During this difficult 
time of transition, I had a number of personal experiences involving wind that caused me to consider it a 
metaphor in my own life for inexorable change, our interface with the divine or spiritual, and our 
experience of The Sublime. Upon researching the topic, I learned my experience is not unique and wind 
has been used as a powerful metaphor by writers, artists, poets and songwriters through the ages. To 
interpret the concept of wind as metaphor in the format of visual art, I am creating a sculptural display in 
which moving air is the primary component. It is an outdoor piece and when completed (May 2009) will 
consist of 100 objects sewn of gossamer-like fabric (mirror organdy) in shades of white and blue 
suspended from lines in the courtyard of the Studio Art Center. The design of the objects is loosely based 
on that of windsocks used in avionics applications. 
 

 
 

 

 
Predictors of Cognitive Therapy Dropout in a Community Setting 

 

Bryan M. Motwani 
 
Faculty Mentors: Monica Basco 
 
Session: San Saba, 3:20 
 
Group Names: Seth Parrott, Christina R. Thomas, Allison Wade 
 
The purpose of this study was to identify factors that contributed to patient dropout from psychotherapy in 
community health centers across Texas. The sample consisted of N=37 patients diagnosed with major 
depressive disorder (MDD) and were grouped as either dropouts, treatment completers, or somewhere in 
between. Dropouts (n=15) were defined as those completing less than 9 of the allotted 20 sessions, 
completers (n=14) were those concluding at least 18 sessions, and non-completers (n=8) were those who 
completed between 10 and 17 sessions. Differences between these groups were evaluated. The 
variables analyzed were demographic factors (gender, marital status, ethnicity, and education), the 
regularity of therapy attendance for the first five sessions, and therapeutic alliance (TA). No significant 
differences were found between the two groups in any of the demographic variables or in the evaluation 
of TA. A significant difference was found between the average therapy session intervals over the first five 
week duration between dropouts (11.81 days), completers (8.85 days), and the non-completers (11.75 
days). The larger average gaps of days between visits might suggest future drop out. 
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The Effects of Increased Soil Nutrients on Seed Germination in Northern Alaskan Tundra 

Carol Moulton 
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Harsh growing conditions in Arctic ecosystems inhibit the growth of seedlings of most species. Recent 
and ongoing changes in climate are increasing air and soil temperature in these ecosystems, thus 
releasing nutrients that are currently immobilized in the soil organic layer and making them available for 
plant uptake. Based on these observations, seeds deposited in the soil may possibly play a role in 
determining future adult plant community structure if some species become disadvantaged. This study 
examined how increased nutrients in soils affected germination from seed banks (seeds found in soils at 
a particular time). In 2006 and 2007 soil cores were collected from control and long-term nutrient-
amended dry heath tundra experimental plots in northern Alaska. Collected soils were brought back to 
UTA and germinated in a controlled greenhouse setting. Seedlings of Hierochloe alpina, a grass that has 
been shown to increase and outcompete other plant species when nutrients are increased, were present 
in nutrient-amended soils from 2006 and 2007, while none germinated in the control. In 2007 only, 
seedlings of Betula nana, a shrub species that acts similarly to H. alpina when nutrients are added, were 
present in nutrient-amended plots only. Seedling density was the same between the two treatments in 
2007, but differed between the two years. These data suggest that nutrient increases affect arctic seeds 
by increasing germination and establishment of seedlings, particularly non-dominant species, thus 
potentially shifting the current adult plant community to one in which species are better adapted to higher 
nutrient soil conditions. 

Characterizing Parametric Uncertainty for use in a Queuing Network Model of the 

National Airspace 

Manju Nag 

Faculty Mentors: Kamesh Subbarao   Session: Rio Grande B, 10:20 

The performance of an aircraft at each phase of its flight mission, especially during climb and cruise, is 
vital. Since the trajectories, of all aircraft within the same airspace interfere with each others' trajectories 
causing congestion, it is normal to have delays at each phase of these flight missions for every aircraft. 
The BADA (Base of aircraft Data) data is used to study the performance of aircraft in various phases of 
flight. To match the results and maintain consistency, the aerodynamic equations were programmed 
based on the BADA models, in essence duplicating the BADA calculator. Once the calculator was 
implemented in MATLAB, we proceeded to evaluate the functional dependence of time-to-climb, time to 
cruise and the time to descend on parameters such as the weight, velocities, power factor and heading. 
With the calculator, any physical quantity that affects the flight of an aircraft could be varied and the 
performance of the aircraft can be studied. Monte Carlo simulation was done to determine the 
sensitivities. Based on the simulation results, we identified the important parameters that actually affect 
the flight times in the various phases of flight. The Latin Hypercube sampling method was used to sample 
data from a given distribution and the Monte Carlo was run using these samples. Once these stochastic 
models are developed on the basis of the trajectory uncertainty, they will be related to queuing network 
models to model the US airspace. These models will be further used to ascertain the traffic flow and its 

efficiency. 
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The Presence of a Pathogen in the Environment Determines the Outcome of Competition 

in Gnathocerus cornutus 

Amrita Naidu 
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Sexual selection is widely used to explain the evolution of mating systems where most often it is manifest 
as the competition among males for access to females. This competition takes the form of direct male-
male interactions in broad-horned flour beetle Gnathocerus cornutus and often results in exaggerated 
male phenotypes. Sexually selected traits are interesting because in many cases their existence appears 
to contradict natural selection. For example, there may be a negative correlation between immune 
response and horn size because mounting an immune response necessary for survival (natural selection) 
may divert resources away from growing longer horns that are required to garner mating opportunities 
(sexual selection). In contrast, the “good genes hypothesis” suggests that the degree of expression in 
secondary sexual traits is indicative of males’ overall fitness, and therefore should be positively correlated 
with other fitness related traits such as immunity. We are testing these opposing hypotheses about sexual 
selection using the eggs of Hymenolepis diminuta (the rat tapeworm) to infect G. cornutus larvae and 
then measuring the correlation between adult horn size and immune protein level. We will also estimate 
the heritabilities for immune response and secondary sexual traits to better understand constraints on the 

response to selection for these traits. 

A Novel Porous Scaffold for Bioactive Biomolecule Delivery 

Ashwin Nair 

Faculty Mentors: Liping Tang 

Session: Guadalupe, 8:40 

Group Names: Paul Thevenot, Jagannath Dey, Dr Jinhui Shen, Man-Wu Sun, Dr Jian Yang, Dr Liping 

Tang 

Polymeric tissue engineering scaffolds prepared by conventional techniques like salt leaching and phase 
separation are greatly limited by their poor biomolecule-delivery abilities. Conventional methods of 
incorporation of various growth factors, proteins and/or peptides on or in scaffold materials via different 
crosslinking and conjugation techniques are often tedious and may affect scaffold physical, chemical, and 
mechanical properties. To overcome such deficiencies, a novel two-step porous scaffold fabrication 
procedure has been created in which bovine serum albumin (BSA) microbubbles (henceforth MB) were 
used as porogen and growth factor carriers. Polymer solution mixed with MB was phase separated and 
then lyophilized to create porous scaffold. Interestingly, MB scaffold triggered substantially lesser 
inflammatory responses than salt leached and conventional phase separated scaffolds in vivo. Most 
importantly, the same technique was used to produce insulin-like growth factor-1 (IGF1)-eluting porous 
scaffolds, simply by incorporating IGF1 loaded MB (MB-IGF1) with polymer solution prior to phase 
separation. In vitro such MB-IGF1 scaffolds were able to promote cell growth to a much greater extent 
than scaffold soaked in IGF1 confirming the bioactivity of the released IGF1. Furthermore, such MB-IGF1 
scaffolds elicited IGF1-specific collagen production in the surrounding tissue in vivo. This novel growth 
factor eluting scaffold fabrication procedure can be used to deliver a range of single or combination of 

bioactive biomolecules to substantially promote cell growth and function in degradable scaffold. 
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In our study, multi-channel optical reflectance spectroscopy with short source-detector separation has 
been developed and used as a quantitative technique to observe the changes in the blood concentration, 
oxygenation, and light scattering parameters in the nervous system, including the somatosensory system 
for transmission of pain. Each of the five needle probes used in our study consists of two bifurcated 
fibers; one fiber is connected to a halogen light source and the other fiber to a CCD-array spectrometer 
having a spectral window from 450 nm to 900 nm. Each fiber is 100 micron in diameter. As we utilized the 
5 probes individually and simultaneously, a source multiplexer and a multi-channel spectrometer were 
used during the measurement. For quantification of tissue physiological parameters, each probe has to 
be calibrated to remove the instrumentation effects. This was done by using a liquid tissue phantom. 
Then an analytical algorithm was developed to quantify oxygenated (HbO), deoxygenated (Hb) 
hemoglobin concentrations, and scattering coefficients. These calibrated probes can then be used for the 
study of pain mechanism in rats. In a preliminary study, a similar short-separation probe was tested on 
the ipsilateral side of the spinal cord while the hindpaw was electrically stimulated. The results showed an 
increase in HbO, a decrease in Hb and a decrease in scattering coefficient. Our initial study demonstrates 
that multi-channel reflectance spectroscopy can be a useful tool to study neural mechanisms of pain 
processing. 
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Research has found that the Fiedler (1967) Least Preferred Co-Worker (LPC) scale, has a test-retest 
reliability of .75 (Kennedy & Gallo, 1986). In essence 75% of the participants kept the same LPC 
categorization (high, middle, low) over a 13 week retest interval. Because the LPC scale is thought to 
measure a relatively stable trait, participants should maintain the same LPC score over time. This study 
examined possible factors related to the stability (or instability) of the LPC score over time. The LPC scale 
was initially given to participants (T1), and given to them again at a later date (T2) with the Big Five 
Inventory (BFI) to determine if personality characteristics might account for the variability in leadership 
style. In addition to the personality of participants, it will be determined if participants also chose a 
different “least preferred co-worker” referent from T1 to T2. 



 49

Receptor-Mediated Signaling Pathways Involved in Microbial Prey Selection 

 
Miranda G. Newberry 
 
Faculty Mentors: Thomas H. Chrzanowski 
 
Session: Guadalupe, 9:00 
 
Group Names: Thomas H. Chrzanowski 

The underlying mechanisms of biochemical prey selection at the microbial level are not understood; 
however, extensive research exists to show that top-down phytoplankton control, or planktonic protozoan 
grazing, is a significant factor affecting aquatic ecosystems and nutrient cycling globally. Active selection 
at the microbial level has long been hypothesized, but only recently has interest developed in the role of 
cell signaling pathways during recognition and evaluation of potential prey items. Here, we demonstrate 
prey ingestion by the freshwater phagocytic protist Ochromonas danica can be impeded by inhibition of 
protein kinase pathways, a G-protein coupled pathway, and by pre-incubation with free mannose. These 
findings serve to reinforce speculation that pathways used during intercellular interactions by 
macromolecular phagocytes, such as those in symbiotic host organisms and higher immune functions, 
may be derived from mechanisms utilized in unicellular eukaryotes. In addition, the underlying basis for 
recognition may be the mechanism by which we can begin to unite major ecological theories, such as 

foraging, with phenomena observed in microbial systems.  
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Ultra-sensitive, high-throughput nanoscale electrical interfaces provide means for real-time detection of 
specific disease biomarkers, whole blood investigation, gene expression analysis, and monitoring for 
viruses and other pathogens. Complementary Metal Oxide Semiconductor (CMOS) technology has 
enabled fabrication at the nanoscale. We have fabricated 500 nm spaced metal electrodes on silicon 
chips to selectively capture and detect specific protein molecules. We have shown protein detection down 
to 2.8 femtomoles. The protein is captured using DNA chemically attached on the silicon dioxide surface 
between the gold electrodes. Direct current measurements are then performed to detect the protein-DNA 
complex. Our electronic detection approach can easily be adapted to detect a wide variety of proteins and 
disease markers (e.g., cancer specific proteins, viruses, bio-warfare agents, etc.) and is more stable at 
various salinity levels, temperature, and surface functionalizations, than traditional antibody based 

approaches; thus it is ideal for non-laboratory field applications.  
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When the public thinks of justice, they automatically think of the guilty person being convicted and 
punished. America has a good system and idea of justice. However, there are systematic problems 
inherent in the justice system that has resulted in the conviction of innocent citizens. The Innocence 
Project at the University of Texas at Arlington reaches out to those who claim actual innocence and are 
currently incarcerated for the crime they have not committed. This project took on a huge responsibility 
with the help and countless amounts of hours of volunteer work mostly provided by students and staff of 
the Dallas County District Attorney, the Dallas County Public Defender’s Office, and the Innocence 
Project of Texas. The causes of wrongful convictions include faulty eyewitness identifications, 
prosecutorial misconduct, faulty forensic science, erroneous snitch testimony, ineffective assistance of 
counsel, and tunnel vision by investigators. This research presentation uses case-study methods to 
explore the causes of wrongful conviction, discusses remedies that minimize the chances that more 
innocent people are convicted, and discusses the public policy implications of wrongful conviction. 
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In two studies, students evaluated pictures of work groups of varying ethnic and gender composition with 
respect to affective and productive outcomes. Both the impact of group composition and of individual 
differences in diversity attitudes on anticipated outcomes were examined. In general diverse groups were 
evaluated more positively than heterogeneous groups, and as predicted, anticipated productive outcomes 
of diversity were more positive than anticipated affective outcomes. Moreover, outcomes of cross-
categorized groups were more favorable than outcomes of groups with strong faultlines. Also in line with 
expectations, attitudes towards diversity significantly predicted anticipated affective and productive group 
outcomes. These data suggest that anticipations of diversity in work groups converge with actual 
outcomes, even in the absence of experience with such groups. 

 



 51

Understanding Brain Connectivity in the Prefrontal Region measured with a Portable 

Optical Brain Imager 

Neeraj Patel 

Faculty Mentors: Hanli Liu 

Poster No. 32 

Group Names: Fenghua Tian  

The aim of our study is to understand the connectivity of human brain in the prefrontal region using a 
portable light-emitting-diode imager (LEDi). LEDi is a non-invasive, portable, optical brain imager, being 
able to measure changes in blood oxygenation and blood volume. In this study, we wish to explore if such 
a brain imaging system can be used to study intrinsic connections in the human brain by quantifying 
correlation coefficients between time series taken from different locations on the prefrontal region. 
 
The optical probes used in this study are embedded within a flexible head-band holder with 16 channels: 
there are 4 sources and 10 detectors. The data were collected from the prefrontal area of the brain while 
the subjects were either in a resting state or stimulated with reading tasks. Temporal changes in 
oxygenated hemoglobin (HbO) and deoxygenated hemoglobin (Hb) concentrations are determined from 
all 16 channels, and the spatial correlation maps are obtained to examine the connectivity of human brain 

in the prefrontal region.  
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Bioreactor landfills are operated and controlled to accelerate refuse decomposition, gas production and 
biological stabilization of the municipal solid waste (MSW). The fundamental process used for waste 
stabilization in bioreactor landfill is leachate recirculation. Therefore, clear understanding of the 
mechanism of moisture movement within the solid waste would be necessary for successful design and 
operation of the bioreactor landfill. Permeability is an important parameter during the design of leachate 
collection and recirculation system. In the current study an experimental program was designed to 
determine the variation of coefficient of permeability of MSW with degradation. MSW samples 
representing various stages of decomposition were generated in eight laboratory scale reactors. The 
reactors were operated under conditions designed to simulate decomposition in bioreactor landfills. The 
reactors were destructively sampled at the end of each phase of degradation based on the reactors 
methane production rate curve, PH and volatile organic content. A series of constant head tests were 
performed on the representative MSW samples at different stages of decomposition to determine the 
variation in permeability with degradation. The test results indicated that the particle size of MSW in 
bioreactor landfills decreases with decomposition. Based on the test results, the permeability of MSW at 
the first phase of degradation was estimated as 0.0088 cm/s. However, with degradation, permeability 

decreased to 0.0013 cm/s for MSW at Phase IV.  
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Ras

 (Ras GTPase), a member of Ras family GTPases which includes Harvey Ras (H-Ras) and 
embryonic Ras (E-Ras), is a key regulator of cell signaling cascades.  Ras GTPase cycles between 
inactive GDP bound to active GTP bound form, regulating cell functions such as cell proliferation, 
differentiation, and cell apoptosis.  Guanine nucleotide exchange factors (GEFs), such as Cdc25 and 
SOS, interact with H-Ras switch I and II domain, resulting in enhancement of Ras nucleotide exchange.   
Unlike H-Ras, a constitutively active GTP-bound E-Ras is found exclusively at the blastocyte stage of 
embryonic development and mechanistic properties of E-Ras in embryonic development remain largely 
unknown.  E-Ras shares ~45% amino acid homology with H-Ras with minor variation at the switch I and II 
domains.  We are currently investigating whether the H-Ras-GEFs interact with E-Ras switch I and II 
domains to facilitate guanine nucleotide exchange.  These studies will aid in further understanding the 
regulation of embryonic cell growth. 
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Tribolium castaneum, the red flour beetle, commonly infests stored grain, causing significant economic 
losses worldwide. T. castaneum also serves as the model organism for the most species-rich eukaryotic 
order, Coleoptera. The genome project for this economically and scientifically significant beetle was 
completed in 2008, paving the way for gene expression studies. We have recently completed the first 
gene expression microarray studies that simultaneously interrogate the expression level of every gene in 
the beetle genome. These initial studies compare adult male versus adult female T. castaneum and find 
998 genes that are significantly differentially expressed between the sexes. Distribution of these genes 
throughout the genome may provide general clues to genome evolution. For instance, previous studies in 
several species with differing sex determination systems and levels of sex chromosome differentiation 
have yielded conflicting results with respect to the proportion of sex-biased genes on the sex 
chromosomes. Tribolium represent an independent origin of XY sex chromosomes. We predict that, like 
human, fly and nematode, but not mouse or mosquito, the Tribolium X will disproportionately contain 
female-biased genes, even though our preliminary results demonstrate an overall excess of male-biased 

genes genome-wide. 
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Sleep Apnea is one of the most prevalent sleep/ respiratory disorder. It is a cessation of breathing and 
arousal during sleep.   In our study we hypothesized the following: A] Standard Deviation of the R Peaks 
Envelope (RPE) is significantly different between Apnea and Regular Breathing and B] Correlation exists 
between the features of RPE curve and Blood Oxygen Saturation curve during Sleep Apnea.  The data 
used for this project is extracted from the Physionet Database www.physionet.org. R peaks Envelope was 
constructed by running the ECG data through an R peaks detection algorithm (Hilbert Transform). The 
detected R peaks were connected to form an envelope. For the first hypothesis the standard deviations of 
all individual apnea events were compared with that of all the non-apnea events and a t-test was 
conducted. The value was 0.0334 which says they are significantly different. Thus we concluded that the 
(RPE) may act as an indicator of Apnea Occurrence.   For the second part of the project several 
parameters have been analyzed and five were chosen that would best explain the relationship between 
Blood Oxygen Saturation and Apnea /RPE. The results show that there were correlations between  
1) Area under RPE and SaO2 curve during apnea; 2) Duration of apnea and corresponding area under 
the SaO2 curve; 3) Duration of apnea and corresponding SaO2 range.  We could however, not find 
correlation between 1) Duration of Apnea and De-saturation slopes; 2) RPE range & De-saturation 

slopes. 

Low-cost Jamming Detection in Wireless Sensor Networks 
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Wireless sensor network has tremendous potentials for detecting intruders in a secured area or for 
monitoring international borders. However an intruder can use simple tools to disable the wireless 
communications of the sensor networks. Jamming attacks in a wireless sensor network can cause denial 
of service attacks. Currently there are some approaches exist for mapping out the jamming region, but 
those are mostly expensive and may not be realistic for the limited capability of low power devices. Here 
we propose two-tiered jamming detection protocol for wireless sensor networks with much low overhead 
and realistic for variety of deployments. In the first tier, we used sparse jamming detection to identify the 
presence of jammed areas in the network. When the first tier finds a jammed area we can leverage 
existing jammed area mapping techniques to track the intruder.  
In this work we focused on first tier sparse jamming detection algorithm. We found out that within 50 steps 
the intruder got caught and on an average there are around 100 messages being exchanged between the 
nodes.  
To evaluate our ideas we developed a simple simulator to demonstrate our proposed system. In this 
simulator we experimented with different sizes of sensor networks and saw how the algorithm works for 

various constraints. 
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One of the current major challenges in using solid-state nanopores for DNA sequencing and molecular 
detection is to improve molecular selectivity and detection resolution through chemically modification. The 
goal of this poster is to undercover the underlying interaction mechanisms between DNA and nanopores 
through molecular dynamics simulation. Taking the nanopore diameter and applied electric field strengths 
as input parameters, the translocation dynamics such as Mean Free Passage Time will be determined. 
Parametric studies will establish a property-function relationship for DNA translocation in nanopore, which 
serve as inputs for the optimal designs of the lab-on-chip DNA diagnostic devices. The proposed 
research will not only advance the molecular-level understanding of the DNA-nanopore interface, but also 

help design lab-on-chip devices for molecular diagnosis and therapeutic response. 
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Hazardous and odorous compounds are present in the atmosphere and produced from a variety of 
anthropogenic activities such as food production, wastewater treatment plants, painting, industrial 
activities, and biomass combustion. Such pollutants are becoming a cause of concern worldwide because 
of their harmful effects on ecosystem, human health, and the atmosphere. One technology for treatment 
of these hazardous and odorous compounds is biofilteration. Biofilters are relatively inexpensive to install 
and operate, and can achieve high pollution removal efficiencies.  
This research was carried out to determine the removal efficiency of pollutants propylene and butylene 
using biofilter technology. In a biofilter column, air is passed through a packed bed of media. Media is a 
mixture of compost and hard wood chips, used in 80:20 and 50:50 ratios by volume at temperature of 70-
80°F. Biofilters use microorganisms, which are present in the media, for purification and air filtration of 
pollutant gases. Pollutants diffuse into the biofilm layer and are then degraded by microorganisms such 
as fungi and bacteria present in the biofilm. The pH of the media was about 5.0-6.0 and moisture content 
was 50-100%. These parameters were carefully analyzed and maintained to provide the best conditions 
for degrading propylene and butylenes gas. The specific research objective of this study was to find the 
critical mass loading for propylene and butylene gas by studying the elimination capacity and mass 
loading curve. The biofilter was effective in removing 100% of the butylenes at a 6 ppm concentration and 

mass loading up to 5.86 g/m3/h.  
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Solid state light sources, commonly known as light-emitting-diodes (LEDs), are highly energy efficient and 
environment friendly. Various advantages of LED based sources include the tunability of their spectral, 
spatial, temporal and properties. Traffic lights based on LEDs are known to consume one-tenth as much 
power as compared to incandescent light bulbs. LEDs can be conveniently utilized in the fabrication of 
miniature devices for the measurement of various characteristics of environmental and biological 
samples.  
Air pollution has adverse health effects like asthma and other respiratory ailments. Spectral properties of 
particles govern radiative forcing and aerosol optical properties are one of the largest unknowns in 
assessing their potential to affect climate change. We have developed size selective multiple wavelength 
aethalometer (absorbance detector) which has a twelve-element LED array ranging from 375 nm to 850 
nm and a 512 element photodiode array. This detector was tested for measuring the sizes and color of 
different sized particles as well as different colored particles (dye solutions).Then the atmospheric 
particles were sampled and measured directly for their size and color. 
Antibodies are immune proteins generated from the B-cells of white blood cells. These antibodies target 
foreign proteins, micro-organisms and specific molecules they are designed to respond to as primary 
soldiers against invasion. Immunoassays rely on antibodies; antibodies frequently are tagged with 
fluorescent or radioactive tags for such detection. We have fabricated an economical and portable 
fluorescence detector with a LED light source to sensitively detect parts per billion levels of fluorescently 

tagged antibodies.  
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Optical imaging is desirable as a diagnostic and therapeutic means in medicine as it can be non-invasive 
with relatively low cost and providing functional information. The application of optical imaging to extract 
physiologic information from samples by measuring optical properties can play a vital role in diagnosis of 
tumors. However, in practice, small sample sizes that are often seen in small animal studies can result in 
technical problems for time-resolved reflectance which is based on diffusion theory. In this study, we are 
investigating time-resolved reflectance imaging using an intensified CCD (ICCD) camera as a function of 
sample size. We wish to learn how the absorption and reduced scattering coefficients of biological tissues 
are affected by the sample size. The study is carried by performing phantom experiments with an 
Intralipid solution and a train of short laser pulses, which are delivered on the phantom surface. The ICCD 
camera is placed some distance away and used to measure the time resolved pulses. This technique 
may be a useful means in research studies and for cancer diagnosis. 
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In general, solar wind drives magnetospheric activity and is used to quantify it. In reality, it is the 
magnetosheath which is in contact with the magnetosphere. Parameters in the magnetosheath therefore 
modulate magnetospheric activity. We expect that the relationship between solar wind and 
magnetosheath parameters will have a linear relationship at low solar wind magnetic field values. 
However, at high solar wind magnetic field values, the LFM Global MHD code predicts a non-linear 
relationship between the solar wind and magnetosheath parameters. Using simultaneous spacecraft 
observations from WIND and GEOTAIL, we examine several periods of low solar wind magnetic field and 
high solar wind magnetic field to confirm the observed relationship between the magnetosheath and solar 
wind magnetic fields and compare this to the LFM Global MHD code predictions. 
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In June of 1941, the German Army drove deeply and quickly into western Russia: by September they had 
surrounded Leningrad. The ensuing battle lasted until January of 1944 and was the most terrible and 
costly siege in all recorded history: more than one million soldiers and civilians died—the majority from 
massive starvation.  
This paper shows Leningrader’s use, perception, and construction of food in the period of war when 
starvation was most intense and social structure was most strained. Little scholarly attention has been 
focused on the symbolic role that food played during the siege; furthermore, studies of hardship foods in 
general have failed to explore the full extent for why newly exploited ‘non food’ items commonly mimic 
pre-famine conceptions of ‘food’. 
During a severe famine, one expects cultural barriers to collapse and that people will begin to eat 
anything and everything that can be a potential source of food. Leningraders, however, did not have this 
option: the war effort necessitated the maintenance of social structure. Subsequently, though 
Leningraders ate cats, rats, glue, briefcases, coats, sawdust, and industrial oil, they did so largely only 
after recipes and cooking had transformed these raw inedible items into culturally acceptable categories 
of food. Moreover, such transformations are not limited simply to the Leningraders but are a cross-cultural 
phenomenon. Therefore, this paper argues that categories makes ‘non food’ items acceptable during 
times of duress because they operate as stabilizing mechanisms that allow rapid dietary changes in 

composition, while preserving traditional social and cultural structure. 
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We report here the design of a new type of high efficiency diffractive grating coupler, based on single 
crystalline Si nanomembrane overlay and stacking. Such high efficiency diffractive grating couplers are 
designed for the purpose of coupling light between single mode fiber and nanophotonic waveguide, and 
for the coupling between multiple photonic interconnect layers for compact three-dimensional (3D) vertical 
integration. Two-dimensional (2D) model simulation based on eigenmode expansion shows diffractive 
power-up efficiency of 81% and fiber-coupling efficiency of 64%. With nanomembrane stacking, it is 
feasible to integrate the side-DBR and bottom reflector, which can lead to the diffractive power-up 
efficiency and the fiber coupling efficiency of 97% and 73.5%, respectively. For a negatively detuned 
coupler, the bottom reflector is not needed, and the diffractive power-up efficiency can reach 98% over a 
large spectral range. The device is extremely tolerant to fabrication errors.  
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The Schlafen (Slfn) gene family encompasses a group of genes that are located within the Om region in 
mouse chromosome 11, which has been associated with phenotypes: embryonic lethality and meiotic 
drive. Changes in the expression of these genes have been observed during thymocyte development and 
immune processes. To date, nine genes have been annotated in mouse, although we observe additional 
Slfn sequences within the Om region. Our previous studies have found that this is a rapidly evolving gene 
family, as well as detected variable number of copies in at least one member of this gene family among 
different strains of Mus musculus. In order to study the extent of copy number variation among mouse 
Schlafen genes, we have initiated a comparative study among genetically diverse inbred strains of Mus 
musculus by Southern blot analysis. For this purpose and giving the sequence similarities among the 
Schlafen family members, we are designing and validating unique probes for each one of the genes. Our 
preliminary data will be presented. This study has very important implications for the characterization of 
the genes involved in meiotic drive and embryonic lethality, as well as for unveiling the contribution of the 

Slfn genes to mouse diversity in immune processes. 
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Eukaryotic cells need a constant supply of ribosomes to ensure that the cell has adequate supply of 
ribosomes required for protein synthesis. Ribosome biogenesis takes place in distinct compartments 
called as nucleoli. Epigenetic regulation of rRNA genes plays a critical role in the production of varying 
levels of rRNA at different stages of the cell cycle. We are interested in looking at HMTs (histone methyl 
transferases), especially MLLs (mixed lineage leukemias) involved in the epigenetic regulation of rRNA 
genes during cell cycle. Our studies demonstrated that MLL family of HMTs play critical role in differential 
expression of ribosomal genes. 
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The researcher conducted an online survey through social networking sites to identify coping processes 
utilized by first responders responding to a Community Traumatic Event (CTE), that is, an event that 
impacts the economic, physical, mental, and/or emotional aspects of all or most of the community in a 
negative way, and to identify beneficial supportive services. The majority of participants utilized positive 
coping styles with “positive reappraisal” being the most common type of coping used. Debriefing was 
found to be the most commonly used supportive service and was helpful for the majority of participants 
who used it. Factors including type of CTE and proximity of the CTE to friends and family also played a 

role in how first responders coped. Implications for research and practice are also discussed.  
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This paper presents how Theme structures are realized within a particular genre, a novel, and how 
cohesive and coherent elements occur differently in Korean and English texts, within Systemic Functional 
theoretical framework. This study has found that both languages mainly use the methods of theme re-
iterantion and thematic shift for the cohesive development of text. As for differences, the most noticeable 
between English and Korean texts was found in the aspects of theme realization, textual theme, and 
theme ellipsis. First, for theme realization, the theme in English text is realized largely via the order of 
constituents. The constituent in the intitial position of a clause becomes theme in English, while the theme 
in Korean is realized through the post-nominal marker –(n)un and through clause-initial position. It is also 
found that textual theme occurrence in Korean texts is less frequent than in English texts, which suggests 
that the cohesion of Korean texts is obtained by lexical repetition rather than explicit devices such as 
conjunctives and conjunctive adjuncts. Finally, Korean texts utilize a number of anaphoric subject 
ellipses, or co-referential ellipises, which is due to the grammatical behavior of clause chaining. On the 
other hand, the cohesion of English texts is usually achieved through pronouns and demonstratives. This 
study thus concludes that the particular grammatical characteristics of individual language contribute to 

building language-specific cohesive relation in texts. 
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In recent years, there has been a rise in the populace’s awareness of DNA as valuable evidence in 
criminal investigations. This general knowledge, along with the increasing consciousness of sexually-
transmitted diseased (STDs), is believed to be the major contributor to the growing use of condoms in 
sexual assault cases. Because of this, it is important to be able to identify condom residues in these 
cases; however, a conclusive method to evaluate and classify the bulk composition of different condom 
lubricant formulas has not yet been formulated.  
In order to asses this problem, 16 types of condoms from three major United States manufacturers were 
analyzed. Residues were swabbed from the condoms and dissolved. Samples were directly analyzed 
using matrix-assisted laser desorption/ionization – mass spectrometry (MALDI-MS). Five distinct classes 
of condom residues were revealed based on the detection of polymeric lubricants, including: A. 
lubricated; B. spermicidal; C. warming; D. de-sensitizing; and E. ultra-smooth. Notable detected residues 
included PDMS in lubricated condoms, nonoxynol-9 or related derivatives in spermicidal condoms, and 
benzocaine in de-sensitizing variants. polydimethylsiloxane of a lower chain length in ultra-smooth 
lubricant and menthol in warming lubricant have been tentatively assigned.  
Both saliva and seminal fluid have been obtained. The detection limit of polydimethylsiloxane based 
condom lubricants in these biological samples will be determined along with any necessary pre-treatment. 
The eventual goal of the work will be to assess the ability of this method to detect the presence of 
condom lubricants in biological fluids to provide a new tool for forensic analysis. 
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Faculty Mentors: Rebecca Boles 
 
Poster No. 46 
 
The objective of the architectural project was to create a residence/garden pavilion design based on Le 
Corbusier’s proportional method, the Modular. The pavilion utilizes Modular measurements derived from 
the human form. This poster presentation shows the project evolution initiated in Sophomore Design 
Studio and further refined in an Independent Study 3D Animation Elective. The illustrations depict how the 
Modular governed every aspect of its development. 3D imaging and animation are the ‘best’ method to 
test the viability of a design short of the actual construction of a space. 

 

 

 

Human Interfaces and Control for Networked Teams of Autonomous Air and Ground 

Vehicles 

Petru E. Stingu 

Faculty Mentors: F.L. Lewis   Poster No. 34 

During the last few years remote-controlled unmanned aerial vehicles (UAV) and unmanned ground 
vehicles (UGV) have been used in military and civilian domains to replace humans in dangerous 
environments and missions. This trend will continue to develop in the future. Despite the enormous 
success they have had, unmanned robots are still difficult to control because they have a reduced level of 
autonomous control. As a result, the human operator spends most of his resources in difficult conditions 
on solving the problem of how to control the robot instead of concentrating on what to do with it. 
The Automation & Robotics Research Institute (ARRI) has developed an Autonomous Vehicle Testbed 
(AVT) to facilitate the development of effective controls and human interfaces for systems of multiple 
autonomous vehicles. The main goal of the research is to reduce the intensive workload of the human 
operator by implementing on-board control algorithms on the robots themselves, such that only 
supervisory and high-level commands are required from the operator. The robots provide for themselves 
functions such as stability, freedom from collision, and guided motion to follow a commanded trajectory.  
Emphasis is put on having on-board sensors that are inexpensive but can work in uncontrolled 
environments, inside buildings or outside. An ultrasound-based indoor localization system was built for 
positioning of agents, and an intuitive 3D virtual reality interface was developed for real-time command 
and control of the system. A practical example is presented where an untrained pilot can easily control a 
hovering quad-rotor flyer by just tilting his remote control. 
 



 61

Chiral Discrimination of Ru(II) Polypyridyl Complexes using Derivatized Cyclodextrins by 

1H NMR Spectroscopy and HPLC  

Ping Sun 

Faculty Mentors: Daniel W. Armstrong   Poster No. 17 

Group Names: Frederick MacDonnell 

Cyclodextrins (CDs) have attracted wide attention during the past several years as chiral selectors used 
in chromatographic, electrophoretic and spectroscopic methods. A broad range of derivatized CDs, such 
as methyl-, acetyl-, ionic- and aromatic derivatives (i.e. dimethylphenyl, naphthylethyl), have also been 
applied in order to improve chiral recognition ability. Ru(II) tris(diimine) complexes have been extensively 
studied due to their unique structure and interesting photochemical and biological properties. They have 
been used as DNA probes and as chiral synthons for supramolecules. These applications require a 
knowledge of the enantiomeric composition of Ru(II) complexes.  Chiral discrimination of five Ru(II) 
polypyridyl complexes in D2O has been studied by means of 1H NMR spectroscopy. Five anionic and 
three neutral aromatic derivatized cyclodextrins were investigated as chiral discriminating agents. Non-
equivalent complex-induced shifts (CISs) were observed in some cases. In particular, sulfobutylether -
cyclodextrin (SBE- -CD), R-naphthylethyl carbamate -cyclodextrin (RN- -CD), and S-naphthylethyl 
carbamate -cyclodextrin (SN- -CD) are the most effective chiral discriminating agents. They exhibit 
chiral recognition for all five Ru complexes studied.  And also, chiral discrimination of Ru complexes was 
studied using HPLC with cyclodextrin chiral stationary phases (CSPs). The CSPs based on three 
aromatic derivatized CDs (RN- -CD, SN- -CD, dimethylphenyl- -CD) showed enantioselectivity towards 
Ru complexes. All ten Ru complexes were baseline separated on RN- -CD CSP. These results prove 
that good correlations exist between NMR and LC. It supports the possibility of using NMR to study the 

mechanism of LC enantioseparation and to screen the chiral selectors. 

 

Effect of Test Parameters on the Four-ball (wear and weld) Performance of Lithium-based 

Greases  

Arunya Suresh 

Faculty Mentors: Pranesh Aswath 
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Group Names: Tribology, lubrication and coating Laboratory Members: Ramoun Mourhatch, Xin Chen, 

BoHoon Kim, Hande Demirkiran, Mihir Patel, Eray Erkan, Hansika Parekh, Beibei Wang, Tonye Adeogba 

Grease is a semi-fluid to solid mixture of a fluid lubricant, a thickener and additives. The present world 
demands low running costs of machinery and to obtain an equilibrium between cost and performance is a 
difficult proposition. Lithium-based greases constitute more than 50% of the greases that the industry 
makes use of today. When used by themselves, these greases show poor wear and load-bearing 
capacity; two properties that are important to characterize a grease. With the aim of devising advanced 
and better performance greases while suppressing undesirable properties, additives that can improve the 
different parameters of the grease must be considered since these additives can mutually interact 
synergistically by assisting each other or antagonistically. Addition of various additives yields the grease 
potent for different performance conditions. This work aims to present the mechanism of action of various 

additives on greases under varying conditions of load, temperature and RPM. 
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Causal Attributions in Advanced Stage Lung Cancer Patients 

Jeffrey Swanson 

Faculty Mentors: Angela Liegey Dougall    Poster No. 23 

Group Names: Jeffrey Swanson; Carroll Michelle Lee; Joan Schiller*; Angela Liegey Dougall, *University 

of Texas Southwestern Medical Center. All others University of Texas at Arlington  

How patients attribute the cause of their lung cancer may be related to guilt or self-blame regarding 
contracting the cancer, and this may affect their quality of life and disease outcomes. Such relationships 
have been understudied, even among patients who suffer from a stigmatized disease such as lung 
cancer. A recent study failed to find overall higher guilt or blame among patients with lung cancer 
compared to patients with breast or prostate cancer. However, these patients did perceive higher 
perceived cancer-related stigma and did give higher ratings in items indicative of shame and guilt (i.e. “I 
am ashamed I got my type of cancer”; Laconte et al., 2008). Schmidt et al. (2006) found that having guilt 
and shame among such patients was indicative of depression. This study aims to determine whether 
participants with nonsmall cell lung cancer who appraise that their behaviors contributed to cancer have 
greater feelings of shame and self-blame, and in turn poorer mental health outcomes such as depression 
and posttraumatic stress. Sixty-one patients with advanced stage non-small cell lung cancer were 
recruited when they came to the UT Southwestern Medical Center and the Parkland Health and Hospital 
System. Participants were compensated $30 to complete and mail in a questionnaire packet which 
assessed these variables. Among smokers, identifying smoking as the cancer cause significantly 
predicted more shame about the cancer, and thinking that their behaviors caused the cancer significantly 
predicted higher feelings of guilt, p < .05. Potential negative mental health effects of such emotions is 

discussed. 

Multiple Horizontal Invasions of Helitrons, the Rolling Circle Transposons in Different 

Species of Bats 

Jainy Thomas 

Faculty Mentors: Ellen J. Pritham   Session: Rio Grande B, 9:20 

Group Names: Cedric Feschotte, Ellen J. Pritham 

Transposable elements (TEs) have the unique ability to move and replicate within the genome and 
therefore engender dramatic changes to genome architecture. The rolling circle transposons called 
Helitrons are a recently discovered group of TEs that are reported in a diverse range of eukaryotes. 
Although bioinformatic analysis revealed that Helitrons constitute 3% of the Myotis lucifugus, (little brown 
bat) genome, no Helitrons could be identified in any of the other 44 sequenced mammalian genomes. 
Bats are also known to be a hub for a plethora of activity of many DNA transposons which is uncommon 
among other mammals. This work is focused on unraveling the mysterious origin of Helitrons in bats and 
to analyze their dissemination across the bat phylogeny. Using a combination of PCR and Southern 
blotting techniques we identified and confirmed the presence of Helitrons in six different bat species that 
belong to three distinct families. These bats diverged from a common ancestor between 30-50 million 
years ago, however comparisons of the Helitron sequences reveal 92-94% identity, despite the 
observation that the transposons are evolving neutrally. The patchy distribution of Helitrons in the bat 
phylogeny and their incredibly high sequence identity among the different bat species supports their 
dissemination via horizontal transfer (the movement of DNA across species) rather than vertical 
dissemination (from parent to offspring). We have also identified a different family of Helitrons in a bat that 
is not present in the genome of M. lucifugus. Using dot blot technique we have also estimated the copy 
number of Helitrons in the different bat genomes that harbor these elements.  



 63

Combustion Synthesis and Characterization of BiVO4 Photocatalysts 

Hari Timmaji 

Faculty Mentors: Krishnan Rajeshwar 

Poster No. 24 

Group Names: Norma R. de Tacconi, Wilaiwan Chanmanee 

BiVO4 powders were prepared by combustion synthesis and the visible-light photocatalytic activity was 
assessed by efficient degradation of methyl orange.  Bi(NO3)3

.
5H2O and VCl3 were used as the bismuth 

and vanadium precursor respectively. Urea, glycine or citric acid was used as the fuel.  Vanadium 
oxysulfate (VOSO4) was used as the vanadium precursor in some experiments for comparison with those 
from VCl3. The resultant products were characterized by diffuse reflectance UV-visible 
spectrophotometry, powder X-ray diffraction, thermogravimetric analysis, and X-ray photoelectron 
spectroscopy (XPS).  Commercially available BiVO4 powder was used to benchmark the combustion-
synthesized (CS) samples in this study.  CS samples from VCl3 showed optical band gaps (Eg) of 2.09 eV 
and 2.16 eV for glycine and citric acid as fuels respectively. These Eg values are lower than counterparts 
derived from VOSO4 and commercial BiVO4 (Eg= 2.26 eV).  XRD patterns showed monoclinic scheelite 
structure in all CS samples, although those from VOSO4 also showed presence of minor contributions of 
Bi2O3. CS samples from VCl3 showed higher photocatalytic activity (~74%) as compared to the 
benchmark (~35%), while the activity of samples prepared from VOSO4 showed ~ 66% photocatalytic 
activity. This superior photocatalytic activity can be rationalized on higher visible-light absorption and 
lower electron-hole recombination in the combustion-synthesized samples. 

 
 

 

 
Early Life Stress Leads to Altered Emotional Responses and Behavior in Adulthood 

 

Megan Lynne Uhelski 
 
Faculty Mentors: Perry N. Fuchs 
 
Session: Concho, 2:00 
 
Clinical research has indicated that individuals with a history of childhood trauma, abuse, or neglect 
(termed ‘early life stress’) are more at risk for developing depression and anxiety-related disorders. One 
common animal model of early life stress involves repeatedly separating newborn pups from the dam up 
to six hours per day for the first few weeks of life. Maternal separation tends to produce adult rats with 
higher levels of anxiety and disrupted fear conditioning. The current study involved maternal separation 
for six hours per day from postnatal days 2 through 15, and a control group that was handled for 15 
minutes twice per day. Adult rats were subjected to various tests of sensory thresholds and assessed for 
the level of anxiety and pain affect. The results indicated that early life stress from maternal separation 
increases anxiety and pain affect, but does not alter sensory thresholds in normal animals or those with 
an inflammatory pain condition. This could be useful in evaluating levels of distress and self-reported pain 
levels in patients being treated for chronic pain conditions whose history indicates stress or trauma in 
infancy or childhood. 
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Faculty Mentors: Ellen J. Pritham 
 
Poster No. 9 
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The genus Phytophthora harbors some notorious plant pathogens like Phytophthora infestans 
(causal of Irish potato famine), Phytophthora sojae (soybean rot agent), and Phytophthora 
ramorum (responsible for sudden oak death) that have significant economic and environmental 
impact. These phytopathogens exhibit remarkable phenotypic instability and vary tremendously in 
genome size from 65 Mb (P. ramorum) to 237 Mb (P. infestans). Complete draft genome 
sequences reveal that a substantial portion of their genomes is comprised of highly repetitive 
DNA. Transposable elements (TEs) are mobile DNA elements that constitute a major portion of 
the repetitive fraction of many eukaryotic genomes. The ability of TEs to replicate themselves 
allows them to contribute to alterations in genome size. Therefore, we hypothesized that 
differential amplification of TEs in these genomes has led to genome size variation and may 
contribute to the phenotypic instability of these species. To this end, we have employed 
bioinformatics tools to identify different superfamilies of TEs, assess their distribution across 
species and most importantly to determine if genome size variation between species is 
associated with proliferation of these mobile elements. Here, we present a genome-wide 
comparative analysis of TEs in these pathogenic oomycetes.    

 

 

Photo-catalytically Generated Pt-Au/C-TiO2 Nano-composite Electro-catalysts for Fuel 

Cell Applications 

Vinodh Valluri 
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Group Names: Wilaiwan Chanmanee, Norma R. de Tacconi, Krishnan Rajeshwar 

Rising prices of fossil fuels and many environmental concerns urge the current scientific community to 
develop energy alternatives for a sustainable future. In this scenario, fuel cells that convert chemical 
energy to electricity using hydrogen and air are excellent choices. We report here a new generation of 
bimetallic electrocatalysts (Pt-Au/C-TiO2) for use in polymer-electrolyte-membrane fuel cells (PEMFCs). 
These electrocatalysts make use of semiconductor TiO2 particles to assist the photoreduction of metal 
precursors (Pt4+, Au3+) in a highly dispersed form on the composite C-TiO2 surface. The physical and 
electrochemical characteristics of these materials were benchmarked against commercial (Pt/C) catalyst 
samples. Corrosion tests showed enhanced durability in these Pt-Au/C-TiO2 composites. Membrane 
electrode assemblies (MEA) were prepared and tested with hydrogen as fuel and air as oxidant and the 
MEA degradation was found an order of magnitude lower upon addition of TiO2. Implications of these 

data for optimization of PEMFCs in terms of performance and durability are presented. 
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An Asynchronous Computing and Communication Architecture Toward Energy Efficient 
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Sajal K. Das, Yonghe Liu, Na Li, Bin Li, Hyun J Choe, Jun-Won Ho, Giacomo Ghidini, Jun Luo 

Recently, wireless sensor networks (WSNs) attracted many attentions from both the research community 
and industry. Energy efficiency is the key to the success of WSNs, since the lifetime depends on the 
energy consumption of the sensing, processing and communication tasks. 
An asynchronous architecture, consisting of asynchronous sampling strategies and medium access 
control (MAC) protocols, is proposed to achieve a better tradeoff between energy efficiency and the 
application's performance. Motivated by the data correlation in dense WSNs, asynchronous sampling 
strategies assign time shifts to nodes' sampling moments to obtain asynchronous sensory data, which is 
proved to contain more information than the synchronous sensory data at the same sampling rate. With 
the help of asynchronous sampling, the network could reduce the sampling rate without sacrificing 
application's performance.  
Furthermore, asynchronous MAC protocols are proposed to address the energy efficiency problem of 
event detection applications, which face severe collisions when sensor nodes in the vicinity try to access 
the channel simultaneously to report the detected event. Departing from the conventional approaches, 
which suppress the number of nodes to report the event, a novel scheme is introduced to let the MAC 
protocol to advise the node on its sampling moments, leading to the disperse of the sampling moments. It 
is showed that both the detection performance and the MAC performance benefit in terms of fewer 
collisions and fewer correlated event reports.  
By forming an asynchronous architecture of WSNs, the approach is able to achieve energy efficiency 

while guaranteeing the information obtained from the sensory data. 

Time Response of Guided-mode Resonance (GMR) Structures under Pulse Excitation 

 

Xin Wang 
 
Faculty Mentors: Robert Magnusson   Poster No. 29 
 
Group Names: Robert Magnusson, Mehrdad Shokooh-saremi, Kyu Lee 
 
By integrating Fourier spectral decomposition techniques and our well-established rigorous coupled-wave 
analysis (RCWA) method, we present a numerical approach to analyze the time response of guided-
mode resonance (GMR) structures under pulse excitation. GMR is a grating effect observed in thin-film 
structures containing diffractive elements and waveguide layers due to the coupling of the externally 
propagating diffracted fields to the modes of the waveguide. When a short optical pulse is incident upon a 
GMR structure, it may undergo the effects of peak delay, shape deformation and light storage etc. These 
temporal effects are investigated on two single-layer GMR high reflectors which are normally illuminated 
by TE-polarized Gaussian pulses with a wide range of pulse width from several fs to several hundred ps. 
It is found that the time response of a GMR structure depends on the structure parameters, and the 
incident pulse width. For instance, on the 0.46 nm narrow-band GMR high reflector, the peak delay of a 
0.55 ps incident pulse is roughly 0.5 ps; while on the wide-band GMR high reflector, the same incident 
pulse is completely reflected with only a few fs delay. A bigger peak delay is expected for a narrower 
GMR high reflector. This numerical approach is applicable to most GMR diffractive structures.  
 
This work was supported in part by the National Science Foundation. 
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A Reduced-Order Model for Investigating the Aeroelastic Stability of a Morphable Wing 
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As of late, a considerable amount of research has been devoted to the development of lightweight 
Uninhabited Air Vehicles (UAV) and Micro Air Vehicles (MAV) for implementation as multirole sensor 
platforms. Due to their relatively compact geometries, such flight vehicles are identified as likely 
candidates for portable deployment over exceptionally variegated operating environments and mission 
objectives. Such richness in logistic versatility, however, compounds the problem of vehicle design, as no 
singular mission-specific flight profile may be established for the purpose of sizing and performance 
optimisation. The use of adaptable or “morphing” aircraft structures to achieve global shape modification 
in response to operational requirements and environmental conditions has been proposed as a novel 
method to accommodate such multi-role sortie applicability. In contrast to traditional static airframe 
configurations, the well known problems of vehicle aerodynamics, stability, and control now become 
functions of the actuation trajectories linking the available sets of planform configurations. In this talk, we 
address one aspect of this concern as it applies to the dynamic aeroelastic stability of a representative 
morphable wing model. In particular, the effect of a limited class of actuation functions on the stability of a 
cantilevered wing undergoing geometric modification is investigated. This reduced-order model is then 
employed to define configuration dependent bounds to ensure stable response orbits when the actuating 
wing is disturbed from equilibrium – adopting bending-torsion flutter as a canonical example. Finally, the 
incorporation of a physical test article to improve the fidelity of the proposed analytical model is 
discussed. 
 
This work is supported in part by the National Science Foundation Graduate Research Fellowship 
Program and the UTA College of Engineering Research Enhancement Program.  

 

The Pragmatics of Language Learning: Acquiring Politeness Strategies in a Study 
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Pragmatic softeners are a linguistic device which allows a speaker to mitigate—or soften—a statement, 
request, advice, etc. We do this in our everyday conversations, often without even thinking. For example, 
when asking for directions, we might ask: “Sir, can you tell me how to get to 4

th
 street?” Or, we might 

mitigate this request by making a change to the verb: “Sir, could you tell me how to get to 4
th
 street?” 

That change makes the request more polite. In Spanish, more options exist for pragmatic softeners than 
are available in English. For example, in the same sentences above in Spanish, the speaker can opt to 
use podría or pudiera to represent the word “could”. While podría has mitigating qualities, pudiera is 
reserved for situations where the speaker needs to be extremely polite. Because English does not have 
this variety of options, English-speakers learning Spanish cannot rely on innate knowledge to determine 
how and when these softeners are to be used.  
In this study, I observe 36 students’ attitudes towards and production of these forms over a three-week 
timeframe while they are in a language-intense environment—either a study abroad or a U.S.-based 
immersion program. While these students have previously completed at least 4 years of Spanish 
classroom instruction, they are placed into a linguistic scenario where they have the opportunity to 
encounter these softeners in “real life”. I track the changes in their attitudes and production of these forms 
as they go throughout their language-intense program. 
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In a large research group it can be difficult to communicate fundamental group-specific concepts and data 
collection procedures to new or inexperienced members.  Our research group utilizes a type of website 
called a “wiki” that allows members to update and change content quickly and easily.  A page on our 
group’s wiki details fundamental concepts in the space physics research group, oriented at incoming 
undergraduate researchers.  In order to simplify the data collecting process, the top websites we use 
have a detailed description of what each is used for, as well as a step by step procedure on how to use 
each of the websites while researching a specific subject.  The nature of the wiki as a dynamic and 
member-edited project means that descriptions and procedures can be revised and data website 
walkthroughs can be updated as new data sets become available to the group.  As more research and 
educational resources are used on the Internet, research group-specific information placed on such a 
website enables the group to be more efficient and streamlined.  Our plans incorporate weekly meetings 
with the new undergraduates, introducing these concepts and frequently-used data websites until these 
new members have learned enough to understand their specifically assigned research project.  Our group 
has successfully incorporated undergraduates as early as their freshman year into the research group on 
scientifically significant research projects using these methods. 

 

Protein Bioengineering using Unnatural Amino Acids 

Bhagya K. Wijayawardena 

Faculty Mentors: Roshan Perera   Poster No. 28 

Group Names: Subash Chand 

All living organisms on this planet encompass the same 20 naturally occurring amino acids. Introduction 
of unnatural amino acids (UAA) with diverse chemical properties such as redox-active amino acids, 
metal-binding amino acids, fluorescent and infrared probes, photo- and chemically reactive amino acids 
and post-translationally modified amino acids may potentially pave the way for design of proteins that 
display enhanced or unique functionality. The genetic incorporation of UAA into proteins in vivo, using the 
same biosynthetic machinery used by living cells to synthesize proteins, has proven a powerful technique 
for investigating structure and function of proteins. In order to reveal functional and structural features of 
proteins and their environments, para-cyano-L-phenylalanine (pCNPhe), which is an infrared (IR) probe, 
has been effectively introduced into the His64 position of myoglobin. A novel two dimensional IR (2D-IR) 
technique was created using vibrational-vibrational coupling between the cyanide group of pCNPhe and 
carbon monoxide-heme adduct of myoglobin using a visible LASER pulse technique. Furthermore, 
Resonance Raman spectroscopy has also been used to investigate the local environment of proteins. In 
addition, redox-active L-DOPA was genetically encoded into the His64 site of myoglobin to create a novel 
holoenzyme that mimics peroxidases. The two electrons and protons released from L-DOPA oxidation 
can be used to mimic the peroxidases catalytic cycle, which also includes two electron reduction and 
protonations at the iron bound oxygen. The ability of globins to function as peroxidases is extraordinary 

and this facilitates better understanding of how peroxidases work.  
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Objective: This research is part of the Student Veterans Project at UTA that will explore the primary 
question “What is the perceived impact of deployment on the course of experience in personal and family 
life?” Method: Social Work Doctoral students engaging in qualitative research using a focus group format 
will explore the experiences and reactions of US military veterans to deployment. Subjects will consist of 
students at UTA that have been deployed as part of military service sometime during the last 8 years. A 
convenient sample taken from the Student Veteran Project and from support services on campus will be 
obtained. Findings: Literature reveals that deployment can have a significant impact on personal and 
family life (Hoge, Milken, et al.  2006). A focus group will be held on 3/13/09 to obtain experiences of 
student military veterans at UTA using narrative analysis techniques. Basic demographic characteristics 
and information such as number of deployments, length of deployment, type of deployment being conflict 
or non-conflict will be gathered. Discussion: Results of literature review and data collected in focus group 
will be analyzed and presented using qualitative measures based on narrative analysis. This will include 
participant’s expectations of military service, participation in war efforts, cognitive reactions, emotional 
responses, impact on personal or family life and most positive thing that occurred as a result of their 
deployment.  
 

Larry McMurtry’s Lonesome Dove: Adapting the Myths of Western Fiction 
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Western fiction, writing involving the land west of the Mississippi River and east of California, has 
traditionally revolved around what Jane Tomkins labels as “arch-images of the genre—the gunfight, the 
fistfight, the chase on horseback, the figure of the mounted horseman outlined against the sky, the saloon 
girl, [and] the lonely landscape itself” (West of Everything 7). Many of these works revolve around iconic 
cowboys who accomplish heroic feats of mythical proportions. Larry McMurtry’s Pulitzer Prize winning 
novel Lonesome Dove has often been simply classified as just a Western novel. While this classification 
is technically true, the term “Western novel” does not begin to capture the many distinctions which make 
McMurtry’s narrative truly exceptional. While McMurtry’s tale does contain elements of the Western myth, 
the novel departs from the more sensationalized depictions that are prototypical of the Western genre in 
numerous ways. Lonesome Dove separates itself from other works within the Western genre by not only 
deconstructing the mythic Western hero, but by also adapting the heroic notion of the spectacular journey 
archetype. This study will show how McMurtry changes the script of the traditional Western heroic novel 
by incorporating elements that are not typically assigned to characters within Western fiction, while the 
second part of the study will analyze how McMurtry reinterprets the journey (or quest) archetype to create 
a truly unique Western Epic that challenges romanticized perceptions of life in the Old West. 
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Dyslexia affects reading ability because of a phonological deficit in the decoding of single words. An 
investigation of the relationship between white matter and reading abilities was conducted with reading 
impaired and non-reading impaired children before the reading impaired children began a 2-year 
intervention designed to improve reading ability. 
The phonological decoding scores of the participants were measured using the Woodcock Reading 
Mastery Tests-Revised, comprised of real word decoding and pseudoword decoding subtests. 
Phonological awareness was measured by the Comprehensive Test of Phonological Processing. 
Diffusion Tensor Imaging (DTI) was used to provide a measure of cohesiveness, and Tract Based Spatial 
Statistics were used to attain voxelwise statistical analyses of each participant’s DTI images. The extent 
of directionality of water diffusion along white matter tracts can be expressed as a fractional anisotropy 
(FA) value, and these values were correlated with participants’ scores on the measures of decoding and 
phonological awareness using Analysis of Functional Neuroimages software. A Monte Carlo simulation 
using AlphaSim determined the threshold for statistical significance at p<0.05 such that clusters of voxels 
with a radius of at least 3 mm and a volume of 81 mm  were necessary for a reliable correlation. 
White matter tracts correlated with real word and pseudoword measures of decoding as well as a 
measure of phonological awareness. These correlations were specifically located in the left inferior 
longitudinal fasciculus, the right corticopontine tract, and the right corpus callosum. These correlations 

show an association between brain circuitry and reading ability. 

Effect of Continuous Circulating Water and Cyclical Compression on Intramuscular 

Temperature and Cardiovascular Strain 
 

Kathryn S. Womochel 
 
Faculty Mentors: Cindy Trowbridge, David Keller   Session: Red River, 1:20 
 
Objective: To investigate the effects of continuous circulating water and compression on intramuscular 
cooling and cardiovascular parameters.  Participants:  Five males and one female (n=6) volunteered. 
Interventions: Design was a 4 x 12 (treatment x time) crossover repeated measure design.  Four 
counterbalanced treatments included two ice bags and compression and three Game Ready™ protocols 
[no (GRNO), medium (GRMED) and high (GRHIGH) compression] and time 
(0.5,1.5,3,5,10,15,20,25,30,45,50,60 minutes).  A thermocouple inserted 1.5cm below the subject’s 
subcutaneous adipose layer sampled intramuscular temperature (TIM).  Heart rate (HR) was collected 
continuously using a 3-lead ECG.  Blood pressure was collected at each of the time points using an 
automated blood pressure device. Data were analyzed using separate repeated measure ANOVAs. 
Alpha = 0.05.  Main Outcome Measures:  TIM (°C), HR (bpm), mean arterial pressure (MAP; mmHg), and 
rate pressure product (RPP; mmHg*bpm).  MAP equals diastolic blood pressure + (pulse pressure)/3.  
RPP equals systolic blood pressure x HR.  Results:  There were no significant changes in HR.  For MAP 
and RPP there was no Condition main effect, but there was a Time main effect.  After 5 minutes of 
cooling, both MAP and RPP were greater than their respective baselines.  The TIM after 30-minutes 
cooling were 19.4±3°C (ice bag), 28.3±2°C (GRNO), 22.7±1°C (GRMED), 20.6±2°C (GRHIGH).  GRNO did not 
cool to the same extent as the other modalities. Conclusion: Cyclical compression enhanced tissue 
cooling.  Cryotherapy increased MAP and RPP indicating an increase in myocardial oxygen demand (i.e., 
increase cardiovascular strain). Therefore, consideration of pre-existing vascular disease may be 
necessary before the application of cryotherapy.  
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The Developmental Results of a Web-Based Telecommunications System Designed to 

Monitor & Increase Treatment Adherence of Clients of a Community Mental Health Center 

Jamila Woods 

Faculty Mentors: Gergely Zaruba, Richard Schoech  Session: Concho, 2:40 

Group Names: Gergely Zaruba, Richard Schoech, Manfred Huber, Godfrey Manning, Divya 

Ramachandran, Anirban Maiti, and Saravanan Thirumuruganathan 

The purpose of this project was to design a web-based telecommunications system for use within any 
social service agency for the purpose of monitoring and increasing treatment adherence among the 
clients. Many social service workers are overwhelmed by the time constraints of treating their 
unmanageable caseloads. Unfortunately, due to this and other issues within our broken social service 
agencies, many clients are often under-serviced which can often lead to more devastating disabilities. 
Other disciplines have introduced different forms of technology into their practice in order to eliminate 
some of these issues. This project serves to help build the knowledge base in the field of Social Work and 
Technology by evaluating the effectiveness of a web-based telecommunications system for use with 
clients at a community mental health center. This presentation will focus on the development of this 
unique state of the art system that has been designed to automatically deliver previously recorded voice 
messages via telephones, including: motivational messages, treatment plan information, and appointment 

reminders. 

 

Stable Gold(I)-Alkyne Complexes 

Jiang Wu 

Faculty Mentors: H. V. Rasika Dias 

Session: Guadalupe, 8:20 

Group Names: H. V. Rasika Dias, Peter Kroll 

Although alkyne complexes of gold are believed to be key intermediates in numerous gold(I) 
homogeneous processes, the mechanism was only speculative. Recently, we successfully isolated a 
simple alkyne-gold(I) complex, which can be viewed as a structural model of the putative intermediate in 
the catalytic prosesses.  We have further explored this chemistry and have shown that by changing the 
ancillary ligands, we can stabilize a variety of such complexes. We are currently conducting research on 
the physical properties of these complexes and examining the synthesis of such complexes with different 
alkynes to expand the scope of this family of complexes.  The synthetic, structural and physical properties 
of these complexes will be presented.  
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Barbara Ehrenreich  

Journalist, historian, and social critic Barbara Ehrenreich is the author of fourteen books.  In 2001, 
Ehrenreich's Nickel and Dimed: On (Not) Getting by in America became a New York Times bestseller, 
and has since sold over one million copies.  Nickel and Dimed, a trenchant examination of working-
class poverty that chronicles Ehrenreich's own attempt to live on minimum wage, is now required 
reading at more than 600 colleges and universities, from University of the Ozarks to Yale University to 
Western Wyoming Community College.  In 2005, Ehrenreich's Bait and Switch, also a New York 
Times bestseller, exposed the ever more prevalent phenomenon of white-collar unemployment.  
  
A frequent contributor to Harper's and The Nation, Ehrenreich has been a columnist at the New York 
Times and Time magazine. In 2004, she received the Nation Institute/Puffin Foundation Prize for 
Creative Citizenship, given annually to an American who challenges the status quo "through 
distinctive, courageous, imaginative, socially responsible work of significance." Ehrenreich's latest 
book THIS LAND IS THEIR LAND, a collection of her published columns, was published by 
Metropolitan Books in July 2008.  Ehrenreich lives near Washington, DC. 
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