Welcome to the 2026 Works in Progress Symposium

The Helen Hardin Honors College is proud to sponsor the 2026 Works in Progress Symposium, a premier annual event celebrating the exceptional scholarly achievements of University of Memphis undergraduate researchers. This symposium provides a vital platform for students across all dis-ciplines to share their insights with the broader university community, highlighting the profound impact of undergraduate research at the UofM.
The Works in Progress Symposium would not be possible without the dedication and support of faculty and staff. We extend our deepest gratitude to our faculty mentors, whose guidance empow-ers students to pursue ambitious academic inquiries, and to our faculty evaluators, whose construc-tive feedback prepares these young scholars for professional conferences. We also thank our session moderators for their invaluable assistance and support.
A special acknowledgment is due to the dedicated Honors College team whose tireless work made this event possible: Jonathan Holland, Assistant Director; Chetana Stokes, Coordinator of Recruit-ment and Engagement; Chasitee Monger, Administrative Assistant; our energetic Honors College Student Ambassadors; and Ifeoluwa Awopetu, a doctoral student in English who designed this year’s program book.
Most importantly, congratulations to our student presenters. Your hard work, intellectual curiosity, and high-quality research are truly commendable. As you look to the future, we strongly encourage you to submit your findings to QuaesitUM, the University of Memphis undergraduate research journal, to further amplify your work.
Welcome to the 2026 Works in Progress Symposium. We invite you to engage deeply with these impressive student presentations, and we extend our best wishes to the faculty, staff, and students who make this event possible.
[image: ]Sincerely,


Melinda Jones, Ph.D. Director
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Bria Douglas & Laken Vargo
Urban Wings: Studying En-vironmental Diversity across Memphis Through the Lens of a Drosophila Melanogas-
ter

Mentor: Philip Kohlmeier, Biological Sciences




Logan Hendrix

Characterizing Spatial Coherence for Automated Acoustic Window Detection in TCD	Ultrasound


Mentor: Carl Herickhof, Bio-medical Engineering







David Hunt & Nathan Gillespie


Perfecting Plastic Replace-ments: Optimizing Regen-erated Cellulose Films for Agricultural Use

Mentor: Jessica Jennings, Biomedical Engineering

Jessalyn Ballard & Jayden Bush
How Data Can Improve Planning of Transportation

Mentors: Stephanie Ivey & Emmanuel Osei, Civil Engineering







Maverick Zheng

Talking to Ursa Major


Mentor: Eddie Jacobs & Joseph Perry, Electrical and Computer Engineering

MaryJoy Lorraine Mariano
Designing with Empathy: How Cognitive and Af-fective Empathy Shape Engineering	Prob-
lem-Solving

Mentor: Stephanie Ivey, Civil Engineering

Emma Lumm, Lawson Trefz & Fernando Rivera
Regime Mapping and characteristics for small motors under gust conditions

Mentor: Daniel Foti, Biomedical Engineering





L’Symeon Boddie
Comparative Analysis of Structural Geometric Effects and Parametric Flow Optimization on the Thermal Perfor-mance of Liquid Cooled AI Accelerators

Mentor: Yuan Gao, Mechanical Engineering
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Roderick Luster
Breaking Free From WIfi: Drone Connectivity Improved

Mentors: Eddie Jacobs & Parisa Daj, Electrical and Computer Engineering









Gloria Enchill
Development and Evaluation of Camera Acquisition and OLED Telemetry Display on an NVIDIA Jetson Platform

Mentor: Eddie Jacobs, Electrical and Computer Engineering









Jumana Tuffaha

NDN Cache Pollution

Mentor: Eddie Jacobs, Electrical and Computer Engineering

Amya Sallee
Expression of Stress Pro-teins During Pregnancy
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Cold Tolerance Plastici-ty in Lady (Coccinellidae) and Leaf (Chrysomelidae)
Beetles


Mentor: Leigh Boardman, Biological Sciences







Addison Sours

Mapping Tissue Specific Metabolic Responses and Glucose Catabolism During Dietary Sugar Overload in
Drosophila

Mentor: Heidi Bretscher, Biological Sciences
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Faith, Politics, and the Feed: How has elite cue messaging from Donald Trump via Truth	Social affected public support for Christian Nationalist ideology?

Mentor: Emily Fulmer, Political Science




Hallah Abu-Atieh
Mormons and Migration: How do the religious and political identities of Lat-ter-day Saints shape their
stance on immigration?


Mentor: Emily Fulmer, Political Science
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Age-Related Patterns of Social Reward in Male and Female Mice
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Emotional Clarity as a Mediator Be-tween Childhood Emotional Trauma and Suicidal Ide-ation: An Ecolog-ical Momentary Assessment Study Mentor: David Rudd, Psychology
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Evaluation of 2-Decenoic Analog Antimicrobial Activity
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Suzie Brickeen
Effects of Collagen Type on Neutrophil NET Activity in Electrospun Polydioxanone Templates

Mentor: Gary Bowlin, Biomedical Engineering












2:00













2:30

Lucy Ephrem & Lucas Davis

Sensors

Mentor: Amber Jennings, Biomedical Engineering











Benjamin Agyemang


Breaking the Plastic Barrier; Developing Biodegradable Agrotextiles from Cotton and Chitosan
Mentor: Jessica Jennings, Biomedical Engineering

William Block

Characterization of Elec-trospun Fungal-Derived Chitosan Membranes for Guided Bone Regeneration Applications

Mentor: Joel Bumgardner, Biomedical Engineering


















William Turner
Graph bootstrap per-colation

Mentor: Alexander Gavrilyuk, Mathematics


Bluff 304	Shelby 342	Memphis 340	Conference
Room 203
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Mohammad Hossain
Investigating the Effects of Blur on Hyperspectral Imaging Data

Mentor: Chrysanthe Preza, Electrical and Computer Engineering









Yeeun Ahn
Development and Assembly of the UofM Rain Simulation Appa-ratus for Drone Testing

Mentor: Eddie Jacobs, Electrical and Computer Engineering

Zaneb Al-Absawi
The Role of the Pentose Phosphate Pathway in Dro-sophila Fat Body Adapta-tion to a High-Sugar Diet

Mentor: Heidi Bretscher, Biological Sciences








Ryan Berko
Hemocytes Drive Metabol-ic Adaptation and Tissue Crosstalk in Drosophila on a High- Sugar Diet

Mentor: Heidi Bretscher, Biological Sciences









Hudi Alabsawi
Does the Definition Matter? Agreement Among Three Measures of Dysglycemia in
Children and Adolescents


Mentor: Amr Mohamed, CHHS

Oluwatomisin Ajidahun
Does Working Harder to Reach a Social Partner
Alter Social Interaction?


Mentor: Deranda Lester, Psychology

























Hailey Miller
Against all odds: Benevo-lent childhood experiences as moderators of adverse childhood experiences and psychological resilience
among college students

Mentor: Cheryl Bowers, Psychology
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Satvika Kodali
Selenoprotein O (SelO) Acts as A Clock Modifier a nd Regulates Circadian Clock Amplitude

Mentor: Chidambaram Ramanathan,CHHS

Shana Long
Photovoltaic Systems for Energy-Insecure Commu-nities: Exploring Cost and Energy	Production

Mentor: Faruk Ahmed, Engineering Technology

Shaun Bowlin
Dynamic Offset Origa-mi: A Kresling-inspired origami with controlla-ble stiffness, collapsibil-ity, and stability through live parameter bifur-cation

Mentor: Vipin Agarwal, Mechanical Engineering
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Grayson Kendell
AI-based Phenotyping of Dry Eye Disease (DED) using the DREAM© Study Dataset


Mentors: Penny Asbell & Steve Strain, Biological Engineering







Ava Walker
Characterization of Skull Acoustic Properties using Transcranial Ultrasound


Mentor: Carl Herickhoff, Biomedical Engineering

Jad Yacteen
Early Patellar Bone Re-modeling Following
Non-Invasive Knee Impact in a Guinea Pig Model of Post-Traumatic Osteoar-thritis

Mentor: John Williams, Biomedical Engineering







Joseph Thompson

Dose Optimization of Mito-chondrial Transplantation for Modulating Neutrophil Biomaterial Interactions


Mentors: Gary Bowlin & Evan Main, Biomedical Engineering

Shana Long
Beyond the Public Meet-ing: Exploring Innovative Approaches to Public En-gagement in Transportation Planning

Mentor: Stephanie Ivey & Emmanuel Osei, Civil Engineering







Aidan Espy

Seismic Vulnerability Evaluation Framework for Tennessee Bridges


Mentor: Shahram Pezeshk, Civil Engineering

Brandon Burnett & Cherno Keita
Adjustable Pitch Rotor System for UAV Flight in Gust Conditions

Mentor: Daniel Foti, Biomedical Engineering









Kevin Friedl
Programmable Control and Synchronized Data Acquisition for a Mod-ular Fan Array Wind Tunnel

Mentor: Eddie Jacobs, Electrical and Computer Engineering
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Sreevarshan Sivakumar Aneetha
Plant Fluorescence Simulation via Custom Built LED Array

Mentor: Eddie Jacobs, Electrical and Computer Engineering









Madison Nolen

Wireless valve controller and data dashboard for the URSA (UofM Rain SimulatorAppara-tus) drone testing system


Mentor: Eddie Jacobs, Electrical and Computer Engineering







Alex Castro
Advancing Flow Field Charac-terization Through Multi-Point Pressure Sensor Array


Mentor: Eddie Jacobs, Electrical and Computer Engineering

Jessica Perez Godinez
Characterization of Gly-phosate-Tolerant Bacteria Associated with Corbicula fluminea

Mentor: Rachel Diner, Biological Sciences







Luke Kaimimoku


Development of 3D Nano-fiber Scaffolds for Circu-lating Tumor Cell Culture in Triple-Negative Breast
Cancer

Mentor: Xiaohua Huang, Chemistry






Jonathan Sanchez
Virtual Reality Exploration of Integrated Fault Systems with Human-Built Environ-ments
Mentor: Christodoulos Kyriakopoulos, CERI

Joshua Hackney

Momentary Purpose and Suicide-Specific Cog-nitions: An Ecological Momentary Assessment
Study in College Students Mentor: David Rudd, Psychology







Suhida Sarwar
Effects of Chemogenetic Activation of PVN Oxyto-cin Neurons on Drug and Social Reward

Mentor: Deranda Lester, Psychology









Tailah Roberts
Effects of Oxytocin Receptor Activation on Cocaine-Induced Changes in Dopamine Release


Mentor: Deranda Lester, Psychology

Anna Wright
Biological Aging Variation Across the Range of American Black Bears

Mentor: Emily Puckett, Biological Sciences























Jonathan Ulanday
Soil Moisture Estimation using Hyperspectral Imaging


Mentor: Eddie Jacobs, Electrical and Computer Engineering
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ENGINEERING
Breaking the Plastic Barrier; Developing Biodegradable Agrotextiles from Cotton and Chitosan
Benjamin Agyemang
Mentor: Jessica Jennings, Biomedical Engineering
Plastic weed barriers are widely used in agriculture because they effectively suppress weeds and help manage soil condi-tions; however, their degradation can contribute to persistent plastic and microplastic pollution. This project investigates the development of biodegradable agricultural textiles using cotton-derived cellulose as a potential alternative to conven-tional plastic barriers. The research focused on processing cotton fibers with ionic liquids to facilitate cellulose dissolu-tion and regeneration into sheet-like materials. Multiple cot-ton concentrations were evaluated to determine their effects on dissolution and material formation. Initial experiments showed that lower cellulose concentrations produced more promising regenerated materials, while higher concentra-tions showed limited dissolution. Subsequent experiments using BMIM-Ac identified 1.5% cotton in 98.5% ionic liq-uid as a promising intermediate formulation for future test-ing. Because regenerated cellulose materials showed limited structural strength, chitosan was incorporated as a biode-gradable reinforcing component. Cotton–chitosan formu-lations were prepared and evaluated based on dissolution, regeneration, drying, and physical appearance. A 1:1 cot-ton-to-chitosan formulation produced a notably firm mate-rial, while other formulations demonstrated challenges with dissolution and drying. These preliminary findings establish a foundation for optimizing cellulose–chitosan composites. Future work will evaluate.

Development and Assembly of the UofM Rain Simulation Apparatus for Drone Testing
Yeeun Ahn
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Rain can affect drone flight performance, creating a need for controlled testing under realistic rainfall conditions. The UofM Rain Simulation Apparatus (URSA) is being deve-

loped to reproduce key characteristics of natural rain, in-cluding spatial distribution, drop size distribution, and droplet velocity, momentum, and kinetic energy. Through the University of Memphis CAESER Vertically Integrated Projects (VIP) program, undergraduate research work sup-ports the fabrication and assembly of this apparatus. Contri-butions include riveting structural components and measur-ing, securing, and cutting PVC pipes to the required lengths for assembly. These activities support the development of a controlled rainfall testing environment. Future evaluation will examine how closely the apparatus reproduces natu-ral rainfall. The broader goal is to study drone responses to rain and support improvements to flight controllers and hardware for operation in rainy conditions.

How Data Can Improve Planning of Transportation
Jessalyn Ballard & Jayden Bush
Mentors: Stephanie Ivey & Emmanuel Osei, Civil Engineering

This fall our VIP Research Team will research four lenses that feed directly into the travel forecasting/travel demand modeling research. These four lenses are: how travel behav-ior has changed; how planners engage people whose behav-ior they are trying to represent; how travel demand models work and are changing; and how emerging data/AI methods may improve prediction. The broader goal of the Research Team focuses on improving the reliability and adaptabili-ty of travel demand forecasting in an environment where travel behavior, data availability, and analytical methods are changing rapidly. Each team member’s research will come together to highlight challenges with current forecasting methods and opportunities of emerging techniques.
Two of us, Jessalyn Ballard and Jayden Bush, have decided it is optimal to combine our research for this presentation. Jessalyn’s goal is to understand how travel patterns and it’s data aids in planning for transportation systems/infrastruc-ture. There will be a variety of models to predict travel with different inputs and outputs to be examined and how they can be utilized in transportation planning. Jayden’s goal in this research team is to explore how new data sources and computational methods may change our ability to predict traffic and travel behavior. The emphasis will be on under-standing the possibilities and limitations of these emerging approaches, what it can tell traffic planners, and how it can
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	Abstracts	

	Abstracts	



improve forecasting.
Characterization of Electrospun Fungal-De-rived Chitosan Membranes for Guided Bone Regeneration Applications

William Block
Mentor: Joel Bumgardner, Biomedical Engineering
Guided bone regeneration (GBR) uses barrier membranes to separate osseous defects from proliferating gingival tis-sue during healing [1,2]. Collagen membranes are wide-ly used for biocompatibility and biodegradability, but can degrade prematurely, compromising barrier function [2,3]. Chitosan is a promising alternative for its biocompatibility, biodegradability, and antimicrobial properties; electrospun chitosan membranes have shown potential versus collagen in vivo [2,4,5]. However, commercial chitosan is typically crustacean-derived, raising concerns about animal-derived materials and source variability [6].
Fungal chitosan offers a non-animal alternative, with prior work showing comparable properties to crustacean chitosan for bone-tissue engineering and successful electrospinning into nanofibers [6,7]. Our lab has shown feasible fabrica-tion of electrospun chitosan membranes with chemical modification for stability [8,9].This study evaluates wheth-er fungal-derived chitosan membranes (98% DDA) show properties comparable to crustacean-derived membranes (72% DDA); null hypothesis: no significant difference. Membranes will undergo hexanoic anhydride treatment for stability [10], then be characterized via SEM, FTIR, tensile testing, mass-loss analysis, and cell assays with fluorescence imaging. Characterization begins September 2026; prelimi-nary work confirms fabrication feasibility, assessing fungal chitosan as a non-animal source for GBR membranes.

Comparative Analysis of Structural Geometric Effects and Parametric Flow Optimization on the Thermal Performance of Liquid Cooled AI Accelerators

L’Symeon Boddie
Mentor: Yuan Gao, Mechanical Engineering

High-performance computing clusters executing  dense

deep-learning operations face significant architectural bot-tlenecks due to extreme volumetric heat dissipation and localized, time-varying core thermal spikes (hotspots). Standard uniform single-layer parallel microchannel cool-ing systems often struggle with severe downstream coolant temperature rise, leading to non-uniform chip temperatures and frequent thermal throttling loops.
This paper investigates the performance of a high-perfor-mance 10-channel copper microchannel cold plate under a uniform 100 W core heat load coupled with localized hotspots. Through a series of three-dimensional conjugate heat transfer simulations, we analyze performance across a volumetric sweep from 0.10 L/min to 0.30 L/min. The study tracks structural thresholds, boundary interfaces, ve-locity vectors, and pressure variations to prevent chips from exceeding the critical 85°C (358.15 K) architectural safety ceiling.
By mapping the thermal performance of this architecture under varying hotspot locations (Inlet, Center, and Outlet), we establish the precise physics governing liquid convec-tion cooling in modern AI hardware. Our results show that while a baseline flow of 0.10 L/min results in an imme-diate safety violation at 91.62°C, optimization to 0.20 L/ min establishes a reliable safety margin, highlighting the key tradeoffs between thermal resistance minimization and hydraulic pumping power requirements.

Dynamic Offset Origami: A Kresling-inspired Origami with Controllable Stiffness, Collaps-ibility, and Stability Through Live Parameter Bifurcation

Shaun Bowlin
Mentor: Vipin Agarwal, Mechanical Engineering
Kresling origami structures are typically defined by their panel width and interior panel angle; resulting in known stability bifurcations and dynamical behavior. In this work, I aim to redefine those definitions and limitations, using a new parameter: the ratio of the side length (c) of their hex-agonal baseplates to the panel width (a). Traditionally, Kres-ling origami have no offset in their construction – meaning the ratio of c/a is always 1. By investigating and adjusting this ratio, I have discovered new stability bifurcations The panel offset ratio, c/a, directly modulates the distance of the panel attachment point to the original configuration, which
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Effects of Collagen Type on Neutrophil NET Activity in Electrospun Polydioxanone Templates
Suzie Brickeen
Mentor: Gary Bowlin, Biomedical Engineering

Aging skin has reduced elasticity and regenerative ability, contributing to increased scarring and slower wound heal-ing. Neutrophils play an important role in wound healing, and altered activity may impair this process. We hypoth-esized that Collagen III would reduce neutrophil NET activity more than Collagen I or PDO alone, based on its presence in fetal skin, which regenerates with minimal scarring. Templates were electrospun using pure polydioxa-none (PDO), 4.15% Collagen I in PDO, or 4.15% Collagen III in PDO. Samples were exposed to isolated neutrophils from three blood donors. Unstimulated and stimulated neu-trophils served as controls. After four hours, supernatants were analyzed using a myeloperoxidase (MPO) ELISA and spectrophotometer to estimate NET activity relative to the stimulated control (100%). Average activity was 39.5% for the unstimulated control, 39.4% for PDO, 41.0% for Colla-gen I, and 43.7% for Collagen III. No significant differences were observed between collagen-containing and PDO tem-plates. High activity in the unstimulated control suggests experimental error may have affected the results, making the findings inconclusive. Further investigation is currently being held.

Adjustable Pitch Rotor System for UAV Flight in Gust Conditions
Brandon Burnett & Cherno Keita
Mentor: Daniel Foti, Biomedical Engineering


Accurate characterization of complex wind fields requires precise measurements of airflow variations across both space and time. Previous work established a calibrated pres-sure-based sensing system utilizing automated linear posi-tioning stages to collect high-resolution spatial wind veloc-ity measurements.While effective for characterizing steady airflow, this approach relies on sequential measurements at individual locations, making it impractical to characterize wind fields that vary with time. To address this limitation,



the current study aims to develop a stationary array of pressure-based wind sensors capable of collecting simul-taneous measurements at multiple spatial locations. Both measurement methods are evaluated using a multi-fan array wind tunnel capable of producing controlled airflow condi-tions, including uniform, steady wind profiles and spatially non-uniform, time-varying profiles generated through inde-pendent fan control. This research investigates the differ-ences between sequential and simultaneous measurements in a stable, uniform flow, examining how each method represents the resulting wind field. Particular emphasis is placed on the ability of the sensor array to capture non-uni-form flows across multiple locations, extending experimen-tal flow field characterization beyond steady-state measure-ments.

Advancing Flow Field Characterization Through Multi-Point Pressure Sensor Array
Alex Castro
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Accurate characterization of complex wind fields requires precise measurements of airflow variations across both space and time. Previous work established a calibrated pressure-based sensing system utilizing automated linear positioning stages to collect high-resolution spatial wind velocity measurements. While effective for characteriz-ing steady airflow, this approach relies on sequential mea-surements at individual locations, making it impractical to characterize wind fields that vary with time. To address this limitation, the current study aims to develop a stationary array of pressure-based wind sensors capable of collecting simultaneous measurements at multiple spatial locations. Both measurement methods are evaluated using a multi-fan array wind tunnel capable of producing controlled air-flow conditions, including uniform, steady wind profiles and spatially non-uniform, time-varying profiles generated through independent fan control. This research investigates the differences between sequential and simultaneous mea-surements in a stable, uniform flow, examining how each method represents the resulting wind field. Particular em-phasis is placed on the ability of the sensor array to capture non-uniform flows across multiple locations, extending ex-perimental flow field characterization beyond steady-state measurements.
	Abstracts	

	Abstracts	
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Development and Evaluation of Camera Acquisition and OLED Telemetry Display on an NVIDIA Jetson Platform
Gloria Enchill
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Embedded monitoring systems require reliable integration of visual data acquisition, onboard processing, and real-time telemetry display. However, integrating cameras, displays, and flight controllers with embedded computing platforms presents challenges involving hardware compatibility, com-munication protocols, and software configuration. This project addresses these challenges through the development and testing of camera acquisition and OLED telemetry dis-play functions on an NVIDIA Jetson platform.
The camera subsystem is configured and tested for image capture and video recording. An OLED display is connected to the Jetson using the Inter-Integrated Circuit (I²C) proto-col to verify communication and display functionality. The Jetson also communicates with a flight controller through the MAVLink protocol to retrieve attitude data, including roll, pitch, and yaw, for real-time display on the OLED. Preliminary results demonstrate successful camera oper-ation, I²C communication, and real-time visualization of flight-controller attitude data. These findings provide a foundation for further integration and evaluation of visual acquisition, telemetry, and onboard processing within an embedded monitoring system.

Sensors

Lucy Ephrem & Lucas Davis
Mentor: Amber Jennings, Biomedical Engineering

Rapid detection of bacterial infection is important for im-proving treatment and preventing complications, partic-ularly in wound and low-resource settings. D-lactate is a promising biomarker for bacterial infection because it is produced by bacteria and is present in significantly lower quantities in humans. In this study, we developed a dry, sta-ble, dipstick-like colorimetric sensor for D-lactate detection. Cellulose-based sensors were functionalized with enzymes, cofactors, and the colorimetric indicator 3-(4,5-dimethylth-iazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT). The

The sensors were evaluated using D-lactate and bacte-rial concentrations representative of infection. A vis-ible color change was observed within approximate-ly 15–30 minutes, demonstrating the potential of the sensor as a rapid and accessible approach for infection detection. These preliminary results support further optimization of sensor sensitivity, stability, and quan-titative performance for future diagnostic applications.
Seismic Vulnerability Evaluation Framework for Tennessee Bridges
Aidan Espy
Mentor: Shahram Pezeshk, Civil Engineering

The New Madrid and East Tennessee Seismic Zones ex-pose some of TN’s 20,000+ bridges to significant seismic hazards. However, some were designed prior to modern seismic provisions and lack sufficient documentation to allow rapid vulnerability classification. Also, the Specifi-cation for the National Bridge Inventory (SNBI) requires states to evaluate and report seismic susceptibility for all bridges by March 2028. Other states have implemented new frameworks for evaluating seismic vulnerability that vary in approach and in how they prioritize facility assessments. TN needs a standardized methodology for classifying these vulnerabilities according to SNBI Item B.AP.05 (Seismic Vulnerability).
The proposed methodology leverages the Federal Emergen-cy Management Agency’s Hazus, enhanced with TN-spe-cific geotechnical, seismic, and bridge data. Hazus, a public hazard damage estimation model that includes multiple haz-ards, including earthquakes, outputs data like peak ground acceleration, peak ground velocity, spectral acceleration, and more. These parameters will discretely categorize facil-ities into SNBI-compliant classifications. By synthesizing original contributions with best practices from other states’ frameworks, this research will advance both TN’s and the literature’s approach to risk assessment, creating a repeat-able, defensible, and scalable decision-support tool for regulatory compliance, risk prioritization, and long-term resilience planning.

Abstracts
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Programmable Control and Synchronized Data Acquisition for a Modular Fan Array Wind Tunnel
Kevin Friedl
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Transcranial Doppler (TCD) ultrasound enables nonin-vasive assessment of cerebral blood flow, but locating the temporal bone’s “acoustic window” is highly operator-de-pendent and varies with individual anatomy. This project evaluates spatial coherence as the basis for the design of a coarse 2D array that assists in detecting the acoustic win-dow, and works toward the element sizing and spacing such an array requires. We analyzed full synthetic aperture datasets from a 64-element (2.72 MHz) phased array ac-quiring echoes from a point target. Acquisitions mimicked transcranial pulse-echo using a human skull at five array locations, alongside an aberration-free water-only control. Raw contiguous data were restructured into 3D matrices using a custom MATLAB routine, and restructuring was confirmed correct against the control’s reference data. Sig-nal envelopes were extracted via Hilbert transform to track peak arrival times, and time-of-flight surface plots show the expected geometric arrival curves for the control. Delay-and-sum alignment of the control increased the summed echo amplitude roughly 2–3x; applying the same delays to the skull datasets produced markedly weaker summed sig-nals, consistent with skull-induced aberration. Next, we will compute spatial coherence across sub-apertures. By eval-uating how correlation degradation separates on-window from off-window paths, we will identify the minimum ele-ment size and spacing needed for reliable, assisted acoustic window detection.

Characterizing Spatial Coherence for Auto-mated Acoustic Window Detection in TCD Ultrasound
Logan Hendrix
Mentor: Carl Herickhof, Biomedical Engineering

Transcranial Doppler (TCD) ultrasound enables nonin-vasive assessment of cerebral blood flow, but locating the temporal bone’s “acoustic window” is highly operator-

dependent and varies with individual anatomy. This proj-ect evaluates spatial coherence as the basis for the design of a coarse 2D array that assists in detecting the acoustic window, and works toward the element sizing and spacing such an array requires. We analyzed full synthetic aperture datasets from a 64-element (2.72 MHz) phased array ac-quiring echoes from a point target. Acquisitions mimicked transcranial pulse-echo using a human skull at five array locations, alongside an aberration-free water-only control. Raw contiguous data were restructured into 3D matrices using a custom MATLAB routine, and restructuring was confirmed correct against the control’s reference data. Sig-nal envelopes were extracted via Hilbert transform to track peak arrival times, and time-of-flight surface plots show the expected geometric arrival curves for the control. Delay-and-sum alignment of the control increased the summed echo amplitude roughly 2–3x; applying the same delays to the skull datasets produced markedly weaker summed signals, consistent with skull-induced aberration. Next, we will compute spatial coherence across sub-apertures. By evaluating how correlation degradation separates on-win-dow from off-window paths, we will identify the mini-mum element size and spacing needed for reliable, assisted acoustic window detection.

Investigating the Effects of Blur on Hyperspectral Imaging Data
Mohammad Hossain
Mentor: Chrysanthe Preza, Electrical and Computer Engineering

Hyperspectral imaging (HSI) is the collection and process-ing of data across the electromagnetic spectrum, with the goal of obtaining a full spectrum for each pixel in a scene. Normal imaging only uses the visible part of the reflected spectrum, so the information carried by other wavelengths goes unused. Because the collected spectral signatures are unique for each material, hyperspectral imaging can be used for tasks such as classification and material identification. One useful application of hyperspectral imaging is plant health analysis, where crops with diseases can be identi-fied before visible symptoms, thus helping to mitigate the spread of diseases. Classifiers such as convolutional neu-ral networks (CNNs) learn the spectral signatures to dis-tinguish materials that look the same in a standard RGB image. These classifiers, however, depend on clean spectra.
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In practice, hyperspectral data is often collected by un-manned aerial vehicles (UAVs) with pushbroom sensors that scan the scene one line at a time. Wind and small movements of the UAV blur the image, mixing the spectra of neighbor-ing pixels. Because classification relies on subtle spectral differences, even slight blur can lead to wrong results. To better understand the blurring effect, we study blur in hyper-spectral data.

Perfecting Plastic Replacements: Optimizing Regenerated Cellulose Films for Agricultural Use
David Hunt & Nathan Gillespie
Mentor: Jessica Jennings, Biomedical Engineering

Synthetic agricultural fabrics are widely used to suppress weed growth and regulate soil conditions; however, their disposal contributes to agricultural waste and persistent mi-croplastic contamination. This project aims to upcycle cot-ton gin motes, an abundant biopolymer waste, into biode-gradable agricultural films using minimal processing. The target material is designed to maintain mechanical integrity throughout a growing season of at least three months and degrade within one year without adversely affecting soil.
Cotton-derived cellulose was dissolved in an ionic liquid and subsequently regenerated to form biodegradable films. Experimental testing identified an approximately 10:1 ion-ic-liquid-to-cellulose ratio as most effective for promoting dissolution while maintaining material formation. Higher cellulose concentrations limited dissolution, whereas lower concentrations reduced material strength. Processing tem-perature was also critical, as heating mixtures above 70 °C caused thermal degradation and burning. Initial regenerat-ed films were too brittle for tensile testing, compared with targeted commercial benchmarks near 40 MPa. Ongoing and future work is evaluating chitosan incorporation, cross-linkers like citric acid, genipin, and alternative ionic liquids to improve dissolution, regeneration, and mechanical per-formance.

AI-based Phenotyping of Dry Eye Disease (DED) using the DREAM© Study Dataset
Grayson Kendell
Mentors: Penny Asbell & Steve Strain, Biological Engineering

Dry eye disease (DED) is a clinically heterogeneous dis-ease with multiple likely pathophysiological mechanisms. Management is complicated by poor correlation between clinical evaluation of signs and patient-reported symptoms. AI-driven phenotyping may be used to analyze large clini-cal datasets and better define subgroups with shared under-lying mechanisms that could then be treated more effective-ly. Using baseline data from 535 patients in the Dry Eye Assessment and Management (DREAM) Study, we applied unsupervised machine learning models, including Gaussian mixture models (GMMs) and a Heterogeneous-Incomplete Variational Autoencoder (HI-VAE), to a variety of input sets ranging from signs and symptoms alone to the entire medi-cal record. Clustering solutions were evaluated by bootstrap stability testing and cross-model agreement. All standard ocular signs combined explained less than one percent of variance in a patient’s symptoms. An autoimmune profile recurred across every model, including those that never re-ceived serology data. Our findings suggest that AI-derived phenotypes of DED shift substantially depending on model architecture and the set of inputs. Recurrence across multi-ple independent approaches, however, may help distinguish clinically meaningful disease phenotypes from statistical artifacts

Evaluation of 2-Decenoic Analog Antimicrobial Activity
Tiffany Kent & Amin Awad
Mentor: Jessica Jennings, Biomedical Engineering


The rapid proliferation and colonization of bacteria can lead to the formation of biofilms, which contribute to increased bacterial resistance and reduced susceptibility to antimicro-bial treatments. This study investigated a novel fatty acid analog with similarities to cis-2-decenoic acid (C2DA) de-signed to penetrate and disrupt biofilms and target plankton-ic cells of Staphylococcus aureus and Escherichia coli. Ini-tial experiments were conducted using individual bacterial
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growth was assessed through turbidity screening and re-sazurin assays while biofilm formation was evaluated using resazurin and crystal violet assays. Under the initial exper-imental conditions, the novel fatty acid analog demonstrat-ed limited effectiveness. Consequently, the experimental approach was modified to incorporate dilutions of an anti-bacterial agent (Tobramycin) in combination with the novel compound to improve antimicrobial activity. Preliminary results demonstrated synergy of the combination against S. aureus following this modification. Further investigation is required to evaluate the combined treatment against E. coli, as these experiments have not yet been conducted. These findings highlight the need to further optimize the novel fatty acid analog to disrupt bacterial biofilms and enhance antimicrobial treatment and efficacy.

Photovoltaic Systems for Energy-Insecure Communities: Exploring Cost and Energy Production
Shana Long
Mentor: Faruk Ahmed, Engineering Technology

Energy insecurity affects millions of U.S. households and limits access to reliable, affordable electricity. An estimat-ed 16 million low-income U.S. households experience en-ergy related hardships (Hernández, 2016). Photovoltaic (PV) systems may improve energy access, but high upfront costs can limit adoption. Residential PV systems of approx-imately 8.4 to 9.3 kW can cost $21,772 to $29,481 before incentives (EnergySage, 2026). This research examines the engineering trade-offs associated with increasing PV energy production. Three prototype systems, static, single-axis, and dual-axis, were constructed and tested outdoors under com-parable conditions. The systems were evaluated based on electrical performance, construction cost, complexity, reli-ability, and maintenance. Estimated daily energy production increased from 2.26 Wh/day for the static system to 3.92 Wh/day for the single-axis system and 7.09 Wh/day for the dual-axis system. Construction cost increased from $32.65 to $61.94 and the to $72.58, respectively. Results demon-strate that increased tracking capability can improve energy production while adding cost, complexity, maintenance, and reliability concerns. Future research will investigate meth-ods to reduce these trade-offs while maintaining increased

energy production for more accessible PV systems.

Beyond the Public Meeting: Exploring Innovative Approaches to Public Engagement in Transportation Planning

Shana Long
Mentors: Stephanie Ivey & Emmanuel Osei, Civil Engineering

Transportation planning relies on understanding how peo-ple travel, the transportation problems they experience, and their community needs. As travel behavior, data availabil-ity, and analytical methods change, researchers need reli-able ways to understand these changes. Traditional public engagement, including meetings, hearings, and surveys, provides valuable information but may not reach all com-munity members or capture the full range of travel needs. As part of a larger effort to improve the reliability and adapt-ability of travel demand forecasting, this project examines innovative public engagement approaches for understand-ing community transportation needs and experiences. The project will review approximately five to seven approach-es, including interactive mapping, crowdsourcing, social media, mobile or pop-up engagement, community-based engagement, and visualization or scenario planning, each approach will be compared based on who it reaches, infor-mation generated, evidence of use, and practical consider-ations such as cost, technology, privacy, participation, and representativeness.
Findings will be organized into an engagement toolkit com-paring the approaches, their uses, advantages, and limita-tions. The project will contribute to the larger research ef-fort by examining how public–generated information may complement traditional transportation datasets and help re-searchers understand the needs and experiences underlying observed travel behavior.

Regime Mapping and Characteristics for Small Rotors under Gust Conditions
Emma Lumm, Lawson Trefz & Fernando Rivera
Mentor: Daniel Foti, Biomedical Engineering

Small unmanned aerial vehicles (UAVs) with a size under 1 ft operate at relatively low Reynolds numbers, where aero-dynamic behaviors differ significantly from larger aircraft.




Rotors under these conditions can experience dynamic stall and other performance degradations. Furthermore, most models for assessing performance under degraded condi-tions, such as gusts, rely on assumptions that exist only in the limit of higher Reynolds numbers. In this project, we investigate the effects of unsteady incoming flow and rotor operating conditions at low Reynolds numbers on perfor-mance. While there are many parameters, only a relatively few non-dimensional groupings are expected to determine performance, such as gust ratio, blade, Reynolds number, advance ratio, reduced frequency, and pitch angles. We will use two methods to address the performance regimes: (1) simplified rotor control volume analysis with inflow models and (2) large-eddy simulations with a non-uniform actuator disk method. The former is an expedited model to evalu-ate changes in thrust, torque, blade stall, and flow reversal regions to give a preliminary regime mapping. The latter, while more computationally expensive, is able to resolve rotor disk response to assess pertinent aerodynamic regime behaviors. Unsteady inflow conditions will be considered and may introduce additional aerodynamic effects. The re-sults are expected to provide insight into the flight control and rotor operation for UAVs in degraded conditions.

Breaking Free From WIfi: Drone Connectivity Improved
Roderick Luster
Mentors: Eddie Jacobs & Parisa Daj, Electrical and Computer Engineering

Wi-Fi is reliable, but old technology. It has led the way to societal advancement since its invention and is the crux of the modern day. While we all know and love it, the technol-ogy recently has become a problem as its foundation isn’t built for future, more advanced problems. While stream-ing video nearby can be good, it tapers off fast as distance increases, leading to a grainy buffer filled mess. This is a problem for drone research, especially when that research involves active video feeds from a flying camera. Luckily, there is a new project that is paving the way for a better communications link between ground stations and drones. WFB-NG is a project that mitigates the downfalls Wi-Fi has in its foundation by receiving and transmitting the Wifi data itself instead of using the operating systems protocol allow-ing for a much more advanced and controllable stream of

data. To make use of WBFNG, I use a RTL8812au chip on the Alfa Network AWUS036ACH Wi-Fi adapter as it is already natively supported by the software. The setup pro-cess is simple and straight forward within a Linux Ubuntu environment. I install dependencies from the GitHub repo and drivers for the chip, then use the chip’s monitor mode to see the camera feed and telemetry (battery, altitude, dis-tance, signal strength). WFB-NG could lead us in a fantas-tic direction with its promises of a more stable long-range stream of data between us and the drones hundreds of feet away from us.

Characterization of Skull Acoustic Properties using Transcranial Ultrasound
Ava Walker
Mentor: Carl Herickhoff, Biomedical Engineering

An ischemic stroke creates blockage within an artery, which stops blood flow in the brain (the US mortality rate is 44/100,000). Currently, transcranial ultrasound Doppler exams can detect blood flow in cerebral vessels but have trouble detecting the ‘acoustic window’, the thinnest part of the skull. The objective of this research is to develop a transducer with an acoustic window detection algorithm. Previously, Fusion360 was used to make a CAD file for cus-tom 3D printed plates and a metal frame to hold and rotate the skull samples in a water tank. In addition, MATLAB scripts were created to extract different pulse and wavefront quality metrics from measured transcranial signals. Further research will focus on refining the analysis code and using it to characterize and compare metrics across skull samples.
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Designing with Empathy: How Cognitive and Affective Empathy Shape Engineering Problem-Solving
MaryJoy Lorraine Mariano
Mentor: Stephanie Ivey, Civil Engineering

In an increasingly interconnected and user-focused world, engineering solutions must address non-technical human experiences alongside traditional technical constraints. Empathy plays a crucial role in human-centered design, bridging technical functionality and user needs. This is es-pecially true for assistive technologies, where users are of-ten least able to work around a design’s shortcomings.
Despite its importance, the relationship between an en-gineer’s empathic capacity and their engineering perfor-mance remains understudied. Empathy is often viewed as secondary to technical skill, yet neglecting human-centered perspectives can lead to misaligned solutions. Conversely, overemphasizing empathy at the expense of technical bal-ance risks compromising execution quality. Optimizing both traits is essential for training well-rounded engineers and producing better-designed systems.
This research investigates the relationship between empathy and engineering performance to determine how both can be enhanced and balanced. We evaluate how varying levels of cognitive and affective empathy influence engineering prob-lem-solving and innovation. This work is grounded in a new partnership with a charity that 3D prints assistive devices for children, where empathic design is a practical necessity. Based on these insights, we propose actionable frameworks to integrate empathy development into engineering educa-tion and practice while balancing technical precision and empathetic awareness.


Wireless Valve Controller and Data Dash-board for the URSA (UofM Rain Simulator Apparatus) Drone Testing System
Madison Nolen
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Evaluating drone flight performance in poor weather re-quires rainfall that can be produced on demand and adjusted

to known rain rates. URSA (UofM Rain Simulator Appa-ratus) is a rainmaker that produces adjustable, repeatable rainfall for drone flight and remote sensing experiments. This work presents URSA’s wireless valve controller and datalogger, a subsystem that addresses three challenges. The first is switching between four valve combinations during operation. Electronically controlled solenoid valves turn individual valves on and off, so the rain profile changes without hardware changes. The second is operating those valves safely from outside the spray zone. A wireless con-trol system was built using M5Stack’s CoreS3, Tab5, and 4in8out modules, with custom software that lets a single remote device serve as the operator interface, the system’s network, and the information display, so rain conditions can be changed and monitored from one screen. The third is making the recorded data usable. The system logs sensor and control data to a timestamped CSV file, but the raw readouts must be tied to the channels that produced them. A data dashboard is being developed to convert raw read-outs to physical units (L/min, psi, °C/°F), filter data by ac-tive valve combination, and generate summary tables and graphs.

Plant Fluorescence Simulation via Custom Built LED Array
Sreevarshan Sivakumar Aneetha
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Plants naturally emit a faint glow called solar-induced fluo-rescence (SIF) during photosynthesis, with a peak near 740 nm. To help assess an imaging system that estimates this, I am developing a controlled light source using a 5×5 array of 740 nm LEDs behind an Edmund Optics 150×150 mm diffuser, powered by a Thorlabs current driver. My goal is to improve light attenuation from a previous PWM-based design, achieving better intensity control using small, re-peatable adjustments at low. I am comparing attenuation methods to combine coarse and fine control stages and modeling how control settings translate into actual light output. This project combines circuit design, component selection, thermal management, and 3D-modeling. The sys-tem will be housed in an enclosure that maintains consistent LED-to-diffuser spacing and blocks ambient light. After as-sembly, I will use a spectroradiometer and hyperspectral (HSI) camera to evaluate linearity, step size, illumination




uniformity, and spectral stability. Ultimately, the goal is to determine the smallest change in light intensity our detec-tion system can reliably measure.

Dose Optimization of Mitochondrial Trans-plantation for Modulating Neutrophil Bioma-terial Interactions
Joseph Thompson
Mentors: Gary Bowlin & Evan Main, Biomedical Engineering

After implanting any biomaterial, neutrophils are among the first responders, releasing cytokines, chemokines, neu-trophil extracellular traps (NETs), and reactive oxygen species (ROS). ROS play a key role in bacteria clearance by inducing oxidative stress and initiating wound healing. However, excessive ROS generation can compromise bio-materials and prolong inflammation. A balance is needed between the regenerative and destructive aspects of ROS. Neutrophil mitochondria generate ROS and participate in signaling processes such as apoptosis, NET formation, and chemotaxis regulation. Prolonged inflammation can cause mitochondrial dysfunction. Mitochondrial transplantation targets mitochondrial dysfunction by transplanting healthy exogenous mitochondria to recipient cells. Previously, cell-free mitochondria were viewed as damage-associated mo-lecular patterns (DAMPs) that stimulate proinflammatory behavior. Recent findings in our lab suggest mitochondrial transplantation may instead increase neutrophil regener-ative factors. Mitochondria isolated from normal human dermal fibroblasts (HDF; ATCC, PCS-201-012) increased G-CSF, FGF-2, MCP-1, and IL-22, signaling proteins asso-ciated with regeneration and immune cell recruitment. This study aims to optimize neutrophil mitochondrial transplan-tation by assessing dose-dependent impacts on neutrophil viability and the effects of healthy transplanted mitochon-dria on neutrophil mitochondrial ROS generation.

NDN Cache Pollution
Jumana Tuffaha
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Named Data Networking (NDN) changes how the internet delivers data: instead of asking a specific server for some-thing, users ask the network for named data, and any router

holding a copy can answer. NDN improves data security by securing the data itself instead of the connection, since every piece of data is named and signed. The problem
is the content store, the cache that routers use to answer repeated requests. Its space is limited and it usually evicts the least recently used data, so a nearby attacker can send many requests for unique names and push useful data out. Normal users then lose the speedup of caching and have to wait for the producer.
In this work, we study this cache pollution attack in sim-ulation using ndnSIM, measuring how often the router’s cache answers a normal user’s requests before and after the attack begins. We then plan to repeat the attack on real hardware, using an openwifi board to see whether real wireless conditions change how much damage the attack does. Our goal is to understand how much cache pollution hurts normal users and to test defenses that keep the cache useful under attack.

Soil Moisture Estimation using Hyperspectral Imaging
Jonathan Ulanday
Mentor: Eddie Jacobs, Electrical and Computer Engineering

Accurate soil moisture estimation in precision agriculture is important for crop health and water management. Com-mon methods include soil-embedded sensors and gravi-metric analysis which are both limited to small volumes of soil and can be labor intensive. Hyperspectral imaging (HSI) does not disrupt the soil and captures more spectral and spatial information across larger areas. Estimating soil moisture with various levels of water stress using HSI is the crux of this presentation. HSI data was collected with a push-broom camera mounted on a custom-built linear stage to create a controlled environment. Differing wavelengths were analyzed as slight vegetation was introduced. Ground truth data was observed to validate this method.






Early Patellar Bone Remodeling Following Non-Invasive Knee Impact in a Guinea Pig Model of Post-Traumatic Osteoarthritis
Jad Yacteen
Mentor: John Williams, Biomedical Engineering

Introduction: Post-traumatic osteoarthritis (PTOA) involves early whole-joint changes, including subchondral bone re-modeling, yet the early patellar response to trauma remains poorly characterized. This study evaluated patellar microar-chitecture after knee impact.
Methods: Mature pigmented guinea pigs received a single
0.90 J/kg impact to the right patellar tendon/infrapatellar fat pad region; the left knee served as a control. Animals were evaluated at 2 (n=8) or 5 weeks (n=11). Patellae were assessed by high-resolution μCT using repeated-measures analysis.
Results: Trabecular tissue mineral density showed a time-dependent reversal (interaction p=0.0059): impacted patellae had lower mineralization at 2 weeks (p=0.0419) but higher mineralization at 5 weeks (p=0.0367).Tra-becular number also showed a time-dependent response (p=0.0093); at 5 weeks, impacted patellae had 2.31% fewer trabeculae than controls (p=0.0244). Cortical tissue mineral density also changed with time and condition (p=0.0483), although control-impact differences at each time point were not significant. Overall, cortical thickness and mineral den-sity decreased from 2 to 5 weeks, while cortical porosity increased.
Conclusion: Non-invasive anterior knee impact produced early, time-dependent patellar remodeling, with the stron-gest injury-associated changes involving trabecular number and mineralization. The patella may contribute to the early whole-joint response to traumatic knee injury.

Talking to Ursa Major

Maverick Zheng
Mentors: Eddie Jacobs & Joseph Perry, Electrical and Computer Engineering

This project focuses on UofM’s Rain Simulation Apparatus (URSA) Major, a rain simulation system for testing drones and the larger of the university’s two rainfall simulation systems. Rainfall simulation experiments depend on ac-curate, repeatable measurements, but manually collecting data and controlling valves can make testing slower and less consistent. To improve this process, I designed and programmed an M5Stack CoreS3-based system that com-bines sensing, data logging, and control into one compact platform. The system includes a CoreS3 display, a 4In8Out module, two 4–20 mA input modules, an ENV III sen-sor, and a microSD card for data storage. It is designed to measure temperature, humidity, atmospheric pressure, and pressure from valves and other sensors connected to URSA Major. Data is automatically recorded to CSV files at 20 samples per second, allowing changes in the system to be captured in greater detail. I also developed a CSV reader that displays stored data directly on the CoreS3 in an or-ganized format, making it easier to verify results without removing the microSD card. The datalogger has now been integrated with another CoreS3-based control system, al-lowing the combined system to log data, maintain time, and control URSA Major. Future work will focus on adding re-mote valve control so operators can adjust the system more easily during experiments. Ultimately, this project aims to make rainfall simulation testing more efficient, consistent, and easier to analyze.

Does the Definition Matter? Agreement Among Three Measures of Dysglycemia in Children and Adolescents
Hudi Alabsawi
Mentor: Amr Mohamed, CHHS

Dysglycemia is an abnormality in blood glucose regula-tion that deviates from normal metabolic function. It can be identified using different measures of glucose, including




fasting blood glucose, 2-hour glucose from an oral glucose tolerance test (OGTT), and Hemoglobin A1c (HbA1c). These tests measure different aspects of glucose regulation, so they may not identify the same individuals as having dysglycemia. Dysglycemia will be defined using three mea-sures: fasting glucose ≥100 mg/dL, 2-hour glucose ≥140 mg/dL, and HbA1c ≥5.7%. Because of this, it is import-ant to determine whether the cardiometabolic risk factors associated with dysglycemia are consistent across different definitions. Two independent cross-sectional pediatric co-horts from Memphis, Tennessee will be analyzed, consist-ing mainly of Hispanic and African American participants. Preliminary analyses included 1,058 adolescents and 987 children. Among adolescents, the prevalence of dysglyce-mia was 7.3% based on fasting glucose, 15.4% based on 2-hour glucose, and 33.9% based on HbA1c. Among chil-dren, the corresponding prevalence were 2.2%, 5.0%, and 34.1% respectively. These preliminary findings show that the proportion of participants classified as having dysgly-cemia varies substantially depending on the measure used. Further analyses will examine agreement among the three definitions and determine whether cardiometabolic risk-fac-tor associations are consistent across definitions and be-tween the two cohorts.

LIFE AND HEALTH SCIENCES

The Role of the Pentose Phosphate Path-way in Drosophila Fat Body Adaptation to a High-Sugar Diet
Zaneb Al-Absawi,
Mentor: Heidi Bretscher, Biological Sciences

The ability of individual tissues to adapt to changes in nu-trients is essential for maintaining metabolic homeostasis. Drosophila melanogaster are an exceptional model for studying metabolism because of their rapid growth and con-served metabolic pathways. The Drosophila fat body is an important metabolic organ analogous to mammalian liver and adipose tissue. In response to a high-sugar diet, the fat body helps remove excess sugar from circulation by storing nutrients as glycogen and inert lipids. However, the role of specific glucose metabolic pathways in this tissue-level ad-aptation remains unclear. In response to a high-sugar diet,

we found that the fat body increases glucose incorporation into the pentose phosphate pathway (PPP), which produc-es NADPH, an electron donor required for lipid synthesis. This project investigates how PPP activity in the fat body contributes to adaptation to a high-sugar diet. To specifical-ly disrupt the pentose phosphate pathway in the fat body, RNA interference is used to knock down Zw, a gene in-volved in this pathway. Zw knockdown resulted in reduced lipid storage compared with controls, accompanied by in-creased glucose and glycogen levels. These findings sug-gest that disrupting PPP activity alters the fat body’s abil-ity to synthesize lipids from excess glucose. Together, this work will help determine how PPP activity in the fat body contributes to nutrient storage and metabolic adaptation to a high-sugar diet.

Hemocytes Drive Metabolic Adaptation and Tissue Crosstalk in Drosophila on a High-Sugar Diet
Ryan Berko
Mentor: Heidi Bretscher, Biological Sciences

Excessive sugar diets have been shown to cause significant damage to organs and tissues and disrupt normal functions. To combat this, organisms must metabolically adapt to re-move excess sugar from circulation and store it as lipids or glycogen. Understanding of how individual tissues respond to a high-sugar diet (HSD) remains limited, highlighting a critical gap in knowledge of tissue-specific metabolic adap-tations. Drosophila serve as an excellent model organism because they possess analogous organ systems and con-served metabolic pathways In this study, the skeletal mus-cle, fat body, midgut, and hemolymph were dissected and tested using enzyme activity assays to understand their spe-cific role in glucose catabolism. We identified hemocytes (blood cells) as key responders due upregulating the Pen-tose Phosphate Pathway (PPP) and Glycerol 3-Phosphate Pathway (G3P) activity on a HSD. When PPP was inhib-ited in the hemocytes, hemolymph PPP decreased, but the number of hemocytes increased. Notably, organismal PPP activity remained the same while G3P pathway increased, altering lipid homeostasis in the fat body and midgut. When overexpressing PPP in the hemocytes, organismal PPP and G3P increased. Hemolymph activity, cell count, and ex-pression levels will later be investigated. Overall, this study




provides insights into me In this study, the skeletal mus-cle, fat body, midgut, and hemolymph were dissected and tested using enzyme activity assays to understand their spe-cific role in glucose catabolism.tabolic reprogramming and highlights organ system crosstalk and its use in maintaining metabolic homeostasis under dietary stress.

Urban Wings: Studying Environmental Diver-sity across Memphis Through the Lens of a Drosophila Melanogaster
Bria Douglas & Laken Vargo
Mentor: Philip Kohlmeier,Biological Sciences

This research investigates the diverse environmental set-tings across the Memphis-Metropolitan area through the lens of the Drosophila Melanogaster. The first project will analyze differences in heat tolerance by placing male fruit flies in both high- and low-income districts, where survival will be monitored daily around the same time. It is hypoth-esized that surviving flies from high-income districts will recover faster during a heat shock assay than surviving flies from low-income districts. Additionally, a chemical analy-sis study will also determine how differences in atmospher-ic quality in the environments affect the pheromones used in attractive assays for the fruit flies to carry out offspring successfully. It is hypothesized that these results will sim-ilarly indicate that fruit flies in high-income districts have a better ozone layer based on minimal air pollutants that allow them to be successful in reproduction. The combi-nation of different assay tests allows the project to test fly agility and behavior that is impacted by their living environment. This project intends to correspond its findings to a broader environmental injustice conver-sation and share them amongst the community in ways of promoting awareness. agility and behavior that is im-pacted by their living environment. This project intends to correspond its findings to a broader environmental injustice conversation and share them amongst the community in ways of promoting awareness.

Selenoprotein O (SelO) Acts as A Clock Modi-fier and Regulates Circadian Clock Amplitude
Satvika Kodali
Mentor: Chidambaram Ramanathan, CHHS


The circadian clock regulates 24-hour rhythms in behavior-al and physiological processes. In modern lifestyles, light exposure at night, shift work, and irregular eating patterns can disrupt circadian rhythms and reduce their amplitude, diminishing the distinction between peaks and troughs of daily oscillations. Low-amplitude circadian rhythms are associated with poor sleep, metabolic disorders, oxidative stress, premature aging, cardiovascular disease, and cancer. Identifying cellular regulators of circadian amplitude is es-sential for understanding circadian dysfunction. In our pre-vious genome-wide RNAi screen, we identified Selenopro-tein O (SelO), a selenocysteine-containing oxidoreductase protein, as a potential regulator of circadian rhythm. In this study, we used CRISPR-Cas9-mediated knockout of SelO in NIH 3T3 cells, a well-established cellular clock model, and observed increased bioluminescence rhythm amplitude in SelO knockout (KO) cells compared with NS control. To investigate the underlying molecular mechanisms, we examined the expression of core clock genes. We observed higher expression of genes containing ROR/REV-ERB re-sponse elements, including Bmal1, Clock, Cry1, and Cry2, in SelO KO cells compared with NS control cells. These findings suggest that SelO may act as a negative regula-tor of circadian amplitude by modulating the expression of core clock genes and thereby influencing the robustness of cellular circadian rhythms.

Characterization of Glyphosate-Tolerant Bac-teria Associated with Corbicula fluminea
Jessica Perez Godinez
Mentor: Rachel Diner, Biological Sciences

Glyphosate(GLY), the active ingredient in Roundup, is a widely used herbicide that can enter freshwater environ-ments through agricultural and urban runoff. Although glyphosate is designed to target plants, it may also affect microorganisms found in aquatic environments. The fresh water clam Corbicula fluminea is a filter-feeding species




taminants in the surrounding water. In this study, we ex-amined bacteria isolated from C. fluminea to determine their tolerance to glyphosate and their potential ability to degrade it. Bacterial isolates were screened at increasing glyphosate concentrations, with several showing growth at concentrations as high as 1600 mg/L. Highly tolerant iso-lates were further examined using growth assays to deter-mine whether they could utilize glyphosate as a phosphorus source. Bacterial growth was monitored by measuring op-tical density at 600 nm (OD600). PCR was used to amplify the 16S rRNA gene for bacterial identification and to screen for the phnJ gene, which is associated with glyphosate deg-radation through carbon-phosphorus bond cleavage. PCR products were confirmed using gel electrophoresis. Overall, the results demonstrate that bacteria associated with C.flu-minea can tolerate high concentrations of glyphosate, with some isolates showing characteristics consistent with po-tential glyphosate degradation. These findings suggest that freshwater clam microbiomes may contain bacteria... etc.

Expression of Stress Proteins During Pregnancy
Amya Sallee
Mentor: Amy Abell, Biological Sciences
Stress proteins are critical in maintaining stable internal en-vironments, especially during pregnancy, when the moth-er, fetus, and placenta are experiencing massive amounts of stress. Improper functioning of these proteins can result in numerous health concerns for the fetus that can contin-ue into adulthood, such as fetal growth restriction and car-diovascular disease. These types of proteins can be in the placenta, an extraembryonic organ supplying nutrients and hormones to the fetus from the mother. The Trophectoderm of the Early Blastocyst creates trophoblast cells that differ-entiate to form two layers of the placenta: the Junctional zone (JZ), and the labyrinth zone (LAB). The Decidua is created by the mother. Trophoblast stem (TS) cells from the JZ and LAB zones can differentiate to form various spe-cialized cell types; examples of these include Labyrinth tro-phoblast progenitor (LaTP), Trophoblast giant cell (TGC), and Syncytiotrophoblast (SynT). The functions of many of these cells are still poorly understood. Stress proteins such as HSP27 and HSP22 are activated through downstream signaling cascades. At the top of this signaling cascade is

MAP3K4, an enzyme that activates MAP2K 3/6, which then activates p38, which then activates MK2/3 to then go on and activate HSP27. HSP22 is activated by ERK-1, but the entire signaling pathway is poorly understood.

Mapping Tissue Specific Metabolic Responses and Glucose Catabolism During Dietary Sugar Overload in Drosophila
Addison Sours
Mentor: Heidi Bretscher, Biological Sciences

Many people consume more sugar (glucose) than what their bodies can healthily process, yet there is little research that addresses how individual tissues and organ systems adjust glucose catabolism in response to a high sugar diet (HSD). Drosophila melanogaster is a great model organism be-cause they have similar organ systems and metabolic path-ways. We evaluated the regulation of glucose catabolism at the organismal and individual tissue level in response to a HSD. Drosophila larvae were raised for four days on either a control diet or HSD that contained three or five times the amount of corn syrup. Glycogen quantification showed an increase in whole organism glycogen stores for the HSD compared to control diet. Enzymatic activity assays were performed to evaluate the rate of glucose catabolism across the whole animal as well as individual tissues by reading the rate of conversion of NADH/NAD+ and NADPH/ NADP+ by endogenous catabolic enzymes. In the whole animal assays the HSD produced increases in glycerol 3 phosphate synthesis and pentose phosphate pathway activ-ity, a decrease in lactate synthesis, and an increase on 3x glucose food for glycolysis but a decrease on the 5x glucose food. We have observed a decrease in glucose catabolism within the muscle, a slight increase in the midgut, and an increase in the hemocytes. Quantifying food ingestion over 1-hour dyed food assay will help reveal how sugar overload can lead to tissue dysfunction and insulin resistance.




Cold Tolerance Plasticity in Lady (Coccinelli-dae) and Leaf (Chrysomelidae) Beetles
Julia Whitehead
Mentor: Leigh Boardman, Biological Sciences

Low temperatures affect the physiology, survival, and dis-tribution of both pests and beneficial insects. Chill Coma Recovery Time (CCRT) is a laboratory test that measures the amount of time it takes for an insect to regain mobility after cold-induced coma. CCRT is often used as a general measure of cold tolerance, but its flexibility across years and seasons and its day-to-day repeatability are not well understood, minimizing its current ecological value. Here, using two species of beetles from each of the families Coc-cinellidae (lady beetles) and Chrysomelidae (leaf beetles), we aimed to determine whether CCRT was affected by year, season, and prior cold exposure. Beetles were collect-ed from the University of Memphis TIGUrS Urban Garden and kept overnight in the lab before CCRT was measured twice on consecutive days. A control group in which CCRT was only measured on the second day was added to ensure that any changes seen were not a result of being housed in laboratory conditions. We found that of the four beetle spe-cies measured, the spotted cucumber beetle (Diabrotica un-decimpunctata) showed the most plasticity between seasons and between experimental days. As these beetles are pests to numerous plant species, understanding their cold toler-ance could be agriculturally and economically beneficial. Follow-up work could give insights into the mechanisms of cold tolerance plasticity and could be beneficial for un-derstanding insects’ ability to adapt to a changing climate.

Biological Aging Variation Across the Range of American Black Bears
Anna Wright
Mentor: Emily Puckett, Biological Sciences

DNA methylation is an epigenetic mechanism that adds methyl groups to cytosines to regulate gene expression. Certain CpG sites change their degree of methylation with age and can be used to estimate biological age via epigen-etic clocks. While often used for age estimation, biological age does not always align with chronological age; different tissues vary in cellular turnover rates, and environmental

and physiological stress can accelerate biological aging. In hibernating species, the drop in cellular activity during hibernation slows biological aging. My work examines whether slowed biological aging corresponds with hiber-nation duration. American black bears (Ursus americanus) range from Alaska to Mexico, facing different environ-mental conditions throughout. For population selection, I conducted a literature search for factors affecting hiber-nation duration. Testing 20 AIC models, I determined lat-itude and altitude to be the most significant factors. I cre-ated a predictive model with these factors to demonstrate hibernation variation across the range; in general, north-ern bears hibernate longer than southern bears. With this, I’ve chosen a northern and southern population to create epigenetic clocks. To do so, I extracted DNA from blood samples, sent DNA to be bisulfite sequenced, and will use methylation data to create regression models in R. I ex-pect the southern population to have a steeper slope due to less time hibernating - or experiencing reduced cellular activity.

Development of 3D Nanofiber Scaffolds for Circulating Tumor Cell Culture in Triple-Nega-tive Breast Cancer
Luke Kaimimoku
Mentor: Xiaohua Huang, Chemistry

TNBC is an aggressive form of breast cancer that fre-quently metastasises to the lung. Circulating tumour cells (CTCs) are key players in this process but their low abun-dance and the difficulty in growing them outside of the human body has restricted further work. The aim of this project is to develop 3D nanofibre scaffolds which will mimic the lung extracellular matrix (ECM) to support the survival and growth of CTCs. Over the summer and into the fall we have been looking at various mixtures of PCL and collagen to generate the appropriate nanofibre struc-ture. We are looking at a range of parameters including fibre size, porosity and pore size to achieve a better ap-proximation of the lung microenvironment. We are also looking at culture medium formulations and ECM proteins (specifically laminin) to improve cell adhesion, survival and proliferation. The end goal is to develop a culture sys-tem which will allow us to grow larger numbers of CTCs so that we have sufficient cells for downstream research




(e.g. proteomic analysis) to better understand their role in the metastasis of TNBC.


Social and Behavioral Sciences

Faith, Politics, and the Feed: How has Elite Cue Messaging from Donald Trump via Truth Social Affected Public Support for Christian Nationalist Ideology?

Hallah Abu-Atieh
Mentor: Emily Fulmer, Political Science

On January 6, 2021, over 2,000 people stormed the Cap-itol in protest of the 2020 presidential election results, as the country watched it unfold on live television. Various posters, banners, and symbols appeared among the sea of rioters, including the “Appeal to Heaven” flag, which has come to represent of rioters, including the “Appeal to Heaven” flag, which has come to represent Christian rev-olution in the United States and is widely associated with Christian Nationalism. Events such as these raise questions about what fuels this religiopolitical ideology in America and how it affects the health of our democracy.
My research examines how Donald Trump’s communi-cation on Truth Social may influence public support for Christian Nationalism. I conduct a large semantic model of Trump’s 35,000 truths from Feb. 2022 to Aug. 2026 to track his political discourse on explicit and implicit forms of Christian Nationalism, immigration, and Project 2025. Pre-liminary data suggest that Trump’s most frequent rhetoric during his campaigns involved anti-migrant sentiments and implicit Christian Nationalist messages to draw in voters. Once elected, Trump appointed several Christian National-ist affiliates to top White House positions to pass legislation inspired by Project 2025.
With his failure to call for an end to the violence that killed five people on January 6, Trump may have done more to encourage Christian Nationalism, further advancing its cause through powerful ideological and relational appeals via Truth Social and his administration.

Emotional Clarity as a Mediator Between Childhood Emotional Trauma and Suicidal Ide-ation: An Ecological Momentary Assessment Study

Ivy Le
Mentor: David Rudd, Psychology

Suicide is a leading cause of death in the United States, particularly among individuals aged 10-34. Research indi-cates that suicidal ideation (SI) significantly correlates with childhood trauma and is predictive of future suicide risk. Emotion regulation has been identified as a mediating fac-tor in this relationship, particularly emotional clarity (EC), which inversely relates to SI. While studies have primarily focused on physical and sexual abuse, childhood emotional trauma remains under-researched. This study aims to ex-plore the links between childhood emotional abuse, emo-tional neglect, and emotional clarity, and how these factors may affect the severity of SI. Utilizing ecological momen-tary assessment, it intends to gather real-time data, thereby minimizing retrospective bias, to enhance understanding of these dynamics in the suicide literature.

Mormons and Migration: How do the Religious and Political Identities of Latter-day Saints Shape their Stance on Immigration?
Hallah Abu-Atieh
Mentor: Emily Fulmer, Political Science

Despite being a majority Republican constituency, many Latter-day Saints do not endorse the party’s views on immi-gration, as it contradicts key principles set out in religious teachings and texts. However, with recent heightened im-migration enforcement and legislation, many LDS follow-ers are looking to the Church for guidance in these unprece-dented times but have been met with shifting or ambiguous answers. This analysis seeks to determine how religion influences political attitudes toward immigration among Mormon elites and Mormon laity. Drawing on two foun-dational frameworks, I first examine the evolving stance of LDS clergy toward migrants before and after President Trump’s return to office. I then consider how the absence of a unified message from Church leaders has led to varying




positions among Mormon adherents on the matter. I pres-ent two confounding factors, missionary experience and the “outsider” effect, as potential reasons swaying LDS mem-bers’ political views toward non-native populations.

	Does Working Harder to Reach Partner Alter Social Interaction?
	a
	Social

	Oluwatomisin Ajidahun
Mentor: Deranda Lester, Psychology
	
	



Social Interactions are an important part of our lives, but the effort required to engage with others can vary. This study investigates how the effort exerted to reach a social partner affects social interaction behavior in mice. We will use the weighted door task which requires mice to push through a weighted door to gain access to a social partner on the other side. We will examine how increasing the weight of the door affects social interaction behaviors and if these effects differ depending on whether the social partner is novel or famil-iar and by biological sex. The task includes 10 sessions (2 sessions per day for 5 days), with the door weights increas-ing incrementally each session. After pushing through the door, the experimental mice will spend 15 min in a chamber with another mouse. Mice will be randomly assigned to in-teract with either a new mouse each session (novel group: 8 males, 8 females) or the same mouse across all sessions (familiar group: 8 males, 8 females). Social interaction will be measured using the frequency and duration of social con-tact and their mean distance apart. We hypothesize that mice will engage in more social interaction after exerting greater effort to reach a social partner, and that mice will interact more with novel social partners than familiar social part-ners. These findings may highlight the importance of con-sidering the effort involved when trying to understand social behavior.

Momentary Purpose and Suicide-Specific Cognitions: An Ecological Momentary Assess-ment Study in College Students
Joshua Hackney
Mentor: David Rudd, Psychology

Suicide remains a significant public health concern, yet understanding how suicide-related cognitions fluctuate

throughout daily life remains a challenge.Although previ-ous research has identified psychological stress as a risk factor for suicidal thinking, emerging evidence suggests that a sense of meaning and purpose may play a protec-tive role. However, much of the existing literature relies on retrospective self-report measures, which may overlook meaningful changes in psychological states as they occur. The present study will use ecological momentary assess-ment (EMA) to examine the relationship between momen-tary purpose and suicide-specific cognitions in a nonclini-cal sample of college students. At least 100 students from the University of Memphis will be recruited to complete brief smartphone assessments at least four times daily over a 21-day period. Momentary purpose will be assessed us-ing an adapted Daily Meaning Scale, perceived stress us-ing a single-item measure, and suicide-specific cognitions using the Brief Suicide Cognitions Scale-5 (B-SCS-5). Regression analyses will examine whether greater mo-mentary purpose is associated with lower suicide-specific cognitions after accounting for perceived stress. A second-ary moderation analysis will explore whether momentary purpose buffers the association between stress and sui-cide-specific cognitions.

Against all odds: Benevolent Childhood Experiences as Moderators of Adverse Child-hood Experiences and Psychological Resil-ience Among College Students

Hailey Miller
Mentor: Cheryl Bowers, Psychology

The present study investigates whether benevolent child-hood experiences (BCEs) moderate the relationship be-tween adverse childhood experiences (ACEs) and psy-chological resilience among college students. ACEs are traumatic childhood events associated with negative psy-chological outcomes such as mental health conditions and risky behaviors; however, many people exposed to ACEs do not develop poor health outcomes but instead exhibit re-silience—successful positive adaptation to adverse experi-ences during or following exposure. Resilience following ACEs is associated with protective factors, defined as as-sets or resources that enhance positive adaptation despite risk exposure. BCEs fall under the umbrella of protective




factors and accumulate through childhood across multiple systems of resilience. Although research has studied ACEs and psychological resilience, as well as the role of protec-tive factors in this relationship, there is limited research that examines BCEs specifically as a potential modera-tor. Furthermore, BCEs research has focused on specific populations with little research investigating college stu-dents, particularly in relation to psychological resilience. This study hypothesizes that BCEs will moderate the re-lationship between ACEs and psychological resilience among college students. University of Memphis students will serve as participants through SONA and complete the ACEs Scale, the BCEs-Revised Scale, and the 10-item Connor-Davidson Resilience Scale.

Effects of Oxytocin Receptor Activation on Cocaine-Induced Changes in Dopamine Release
Tailah Roberts
Mentor: Deranda Lester, Psychology

Substance use disorders are a major health challenge in terms of treatment in clinical settings. The mesolimbic dopamine system, with dopamine cell bodies in the ventral tegmental area (VTA) that project to limbic regions includ-ing tegmental area (VTA) that project to limbic regions in-cluding the nucleus accumbens (NAc), plays a significant role in the reinforcement effect of drugs, especially psycho-stimulants like cocaine. No FDA-approved medications are available for stimulant use disorder; however, oxytocin has garnered attention as a potential therapeutic. Our lab has previously shown that systemic administration of oxytocin decreases the dopaminergic effect of a psychostimulant. This project will expand upon these findings to determine if oxytocin’s effects are taking place at least in part in the NAc. This project will examine the effects of infusing [Thr4, Gly7]-oxytocin (TGOT), an oxytocin receptor ago-nist, into the NAc on dopamine release following cocaine administration. We will use fixed potential amperometry to measure dopamine release in anesthetized mice, with a recording electrode in the NAc and a stimulating electrode in the VTA. During dopamine recordings, mice will receive an intra-NAc infusion of either TGOT or phosphate buff-ered saline (control; 8 males and 8 females per group) 10 min prior to cocaine (10 mg/kg, ip). We hypothesize that

intra-NAc TGOT will decrease cocaine-induced dopa-mine release. The results of this study will shed light on the mechanisms used by oxytocin to alter reward-related dopamine release.

Age-Related Patterns of Social Reward in Male and Female Mice
Leann Rosson
Mentor: Deranda Lester, Psychology

Social interaction is a fundamental aspect of mammalian behavior and mental health. We examined whether age-re-lated patterns in social reward differ between male and female C57BL/6J mice. Mice underwent a 10-day social conditioned place preference (CPP) procedure using an apparatus with three distinct chambers. On Day 1, mice completed an initial preference test. Conditioning sessions alternated between social and isolation conditioning (daily 15-min session across 8 days). During social conditioning, mice were placed with an age-, sex-, and weight-matched conspecific. On Day 10, mice completed a final prefer-ence test. Social CPP was calculated as time spent in the social-paired chamber on Day 10 minus Day 1, with pos-itive scores indicating increased social preference. There was not a significant relationship between age and social CPP. When analyzed by age groups [adolescent (5 weeks), young adult (11-47 weeks), middle-aged (50-64 weeks), aged (82+ weeks)], a two-way ANOVA revealed no signif-icant main effects of age or sex, but a near significant age x sex interaction (p = .073). In males, social CPP was highest during middle age then decreased, with middle-aged males showing significantly greater social CPP than aged males (p
= .040). Aged females maintained positive social CPP and showed significantly greater social CPP than aged males (p
= .048). These results indicate that age-related differences in social reward may differ between males and females.

Effects of Chemogenetic Activation of PVN Oxytocin Neurons on Drug and Social Reward
Suhida Sarwar
Mentor: Deranda Lester, Psychology

Neural mechanisms regulating the relative salience of drug versus social rewards remain elusive. Oxytocin-expressing
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neurons in the paraventricular nucleus of the hypothalamus (PVN) project extensively to mesolimbic dopamine cir-cuits and key social processing hubs. We examined whether chemogenetic activation of PVN oxytocin neurons differ-entially modulates cocaine conditioned place preference (CPP), social CPP, and live social interaction. Adult male and female Oxt-IRES-Cre mice (B6;129S-Oxttm1.1(cre) Dolsn/J) received bilateral PVN injections of an excitato-ry DREADD (AAV8-hSyn-DIO-hM3D(Gq)-mCherry) or control vector (AAV8-hSyn-DIO-mCherry). After recovery, mice completed a 3-chamber CPP task paired with cocaine (10mg/kg,ip), social interaction, or a neutral chamber, with CNO (2.0mg/kg,ip) delivered 30 min before conditioning sessions. Chemogenetic stimulation significantly blunted cocaine CPP (p=.021) identically across sexes (p=.600). Conversely, social CPP was unaffected by DREADD ac-tivation (p=.976). During social trials, however, excitato-ry-DREADD mice maintained shorter distances to social partners (p=.013) and trended toward higher interaction frequency (p=.051). These findings indicate that PVN oxy-tocin neurons selectively suppress cocaine reward salience and facilitate acute social engagement without strengthen-ing long-term social reward memory.

Math and Computer Sciences
Virtual Reality Exploration of Integrated Fault Systems with Human-Built Environments
Jonathan Sanchez
Mentor: Christodoulos Kyriakopoulos, CERI

Despite the efforts to understand earthquake processes and their impact, there remain unexplored avenues to effective-ly visualize seismic information for both the general public and experts. Commonly used scientific visualization tools in academia render earthquake fault geometry in isolation, without human-scale references to without human-scale ref-erences to urban and city infrastructure. This leads to mis-conceptions about earthquakes and inadequately informs users about the importance of earthquake preparedness. In this regard, this project redefines the visualization pipeline using the game platform Unity with Cesium, a real-world 3D geospatial streaming plugin. This provides access to a full-scale virtual globe and allows the efficiebt integration

of fault geometry, seismicity, and human-built environ-ments. The resulting project is an interactive desktop and VR experience that allows users to travel through fault systems in both the San Andreas (CA) and New Madrid (TN, MS, AR, MO , KY, IL) seismic zones, while empha-sizing the connection between geologic structures and re-al-world infrastructure.

Graph Bootstrap Percolation

William Turner
Mentor: Alexander Gavrilyuk, Mathematics

Bootstrap percolation is a mathematical model which describes the spread of an infection in a graph.Given a graph and a set of initially infected vertices, an uninfect-ed vertex becomes infected ifthe number of its already infected neighbors exceeds a prescribed threshold value. Once infected, a vertex remains infected forever. An ini-tial set is called percolating if this process eventually in-fects every vertex. Motivated by its origins in statistical physics (Chalupa, Leath and Reich, 1979), much of the literature has studied bootstrap percolation on multidi-mensional grids with a randomly chosen initial set. An-other fundamental question is to determine the smallest possible size of a percolating set. For the 2-neighbour process on an n by n square grid, the minimum size is n, a diagonal of the grid gives an example of a minimum percolating set. For the 3-neighbour process, the problem is more subtle. The minimum size for rectangular grids was only recently determined by Bushaw and Clifton (2026), following earlier work of Benevides et al. (2021), Dukes, Noel and Romer (2023), and Hedžet and Henning (2025). In this work, we turn our attention to other class-es of graphs and study the minimum size of percolating sets in these settings.
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